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RADIO DEALERS
arnd SERVICE MEN

and SAVE MONEY!

BUY oz WHOLESALE

LarAaYETTE SHHORT
WAVE coNvERrTER

BRRAND NEW the 19352 Lafayette Short Wave

Converter. An o AL self comtained unit that
converts any  standard broadeast vecciver inta e
shoart wave  Superheterodyne, NO O PLUGIIN
COILS ARE USED IN THINS CONVERTER, Ah.
solute <ingh I venral, The new Latayerre s o
nphly perfectal Short Wave Converter, which will
cmtie vonr to sceure short wive reeeption fran
yvour preseit 1 at extremely maderate eost.

Full detsils will Le found e our new luth Anni

ARIEHERS dalog.

TRU-TEST & MIDGET

This is the radio sensation of the yvear!  The owest
price, hne quality midget set ever developal. 3 TUBES

N GRID-=VARIABLEMU-—PEN.
TODE OUTIPUT—GENUINE ROLA

TWO  SCR

SPEARKER LOFTINAWHITE
UWANG  CONDENSER — BUILT-IN
RCA LICENSEDN-
FOWERFUL  PFERFORMANCE
HANDSOME MANTEL CABINET.
And this powerful little heauty sells
for only $16.56 less tubes. complete
with speaher and cabinet.  Send your
order today, together with rennttane
for §16.30, or write fur luth Anm
versary Catalog.

AMPLEFIER ki
ANTENNA —
LOFTIN.WHITE

DYNAMIC

LICENSED—

LESS TUBES

LAFAYETTE 10 TUBE
SUPERHETERODYNE

The 1932 lLafavette Duo-Symphonic—the most
pewerful radio receiver ever developed, A 10
tube  Superheteradyne, Completely  shiclded.
Outstanding  features of rthis great new  re-
ceiver are FOUR VARIARLE MU TUBES
AND  TWO  PENTODE TURES IN
PUSH PULL VISUAL METER
TUNING — AUTOMATIC VOLUNE
CONTROL LAFAYETTE  PER-
FECTED TONE CONTROL—LO-
DISTANCE  SWITCHT —

1 CAL
| STADIUM DYNAMIC SPEARKER
C 1 MICROVOLTS PER ME-

e TER SENSITIVITY AND HAIR-
ILINE 10 K. €. SELECTIVITY.
Available in wide  selection ot
modern calunets. Al madels sold wn our 39
day free tri fier, and BRONDED by a
SHLQOU.00. by NONDING CONCERN,  Write
for complete infurmativn!

r---—————¢————'-————

MAIL

AL WHOLESALE RADIO SERVICE CO., Inc.

38 VESEY ST. 7*I'T- NEW YORK. N. Y.

Rush copy of your new 1932 Jubile€ Tenth Anniversury Catalog. obsolutely. free,

!

|

|

l Name ...
'

|

.

-

The new 1932 WHOLESALE RADIO 10th

Anniversary Catalog is NOW READY!
The finest, most complete radio catalog ever
published in the United Statess. EVERY-
THING in radio—sets. tubes, speakers, re-
placement parts, accessories, etc.—at lowest
wholesale prices. Brand new, guaranteed
merchandise at the lowest prices in our his-
tory. Send for this jubilee catalog—it's ab-
solutely free—and sec¢ the finest assortment
of radio wnerchandise ever listed.

REPLACEMENT PARTS

HEADQUARTERS

WHOLESALE RADIO is “Replacement
Parts” Headquarters. We maintain a huge
stock of Replacement Parts for all model
sets. Prices are the lowest in the field.
All merchandise guaranteed. Prompt, effi-
cient service. You can buy replacement parts
with perfect confidence from the largest in-
stitution of its kind in the country. Radio
Dealers and Service Men will find the Re-
placement Part Section of our new catalog
particularly interesting and helipful.

MAIL COUPON TODAY!?

Write for the Wholesale Jubilee 10th An-
niversary Catalog. In it yvou will find com-
plete descriptions and prices of the items
descrihed on this page, together with other
typical Wholesale Values. Mail ecoupon

TODAY !
WHOLESALE RADIO

SERVICE CO. *&X¥\ -

Address ..... ... e gl Sh ol AR M e e PR e —— e W P <
Town e NN L W el A AR P, B G301 T W sy Bl o YT
Am—— —— e — —— — -—— L~ —— L J - - —— —-— amey 4

www americanradiohictorv com

sPeECIAL EXPORT
DEPARTMENT

I"arcign  Radio Dealers, Distributors and
Service Men are invited to communicute
with our Export Department. We do a
huge business all over the world. and are
cyuipped to give service and cooperation
fur above the average. It will pay you to
do husiness with WHOLESALL,  Address
all inguiries to Export Department, \Whole-
sale Radio Service Co., Vesey Street.

New  York. U. 8. A, Cable Address
“Serve.

o
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Radio createsudd % l[ t
demcndforspecm(lal; S exce e”
eqtﬁpped ozdRs;;e- £ e
+ ‘ :
el it Recie | set analyzer
and trouble
ANY skilled Radio Service Men are needed now to service Jéoote, I”C/udgd
;{/1[1 -electric sets. ll\By l’)bccommc' .a\f cI(lzrtlﬁed R. T. At Servic(e1 .
o ¢, a
5. §5Hnsell Bor the Bigipay ouorcanites (hat Radio offers: II/ltﬁ our course

We will quickly give you the training you need to qualify as a

Radio service man . . . certify you . . . furnish you with a marvelous
Radio Set Analyzer. This wonder mstrumcnt together with our train-

® L]
of trainin:
ing, will enable you to compete =.ucccssf1111v with experts who have y
been in the radio business for years. With its help you can quickly
diagnose any ailing Radio set. The training we give you will enable v
you to make necessary analysis and repairs.

Serving as a “radio doctor” with this Radio Set Analyzer is but one This amazing Radio Set Analyzer plus the
of the many easy ways by which we help you make money out of instructions given you by the Association

w11'l transform you into an expert quickly.
With it, you can locate troubles in all types
of sets, test circuits, measure resistance

Radio. Wiring rooms for Radio, installing and servicing sets for
dealers, building and installing automobile Radio sets, constructing

and m.stalllrgg short wave receivers . those are a few of the other and condenser capacities, detect defective
ways in which our members are cashmu in on Radio. tubes. Knowing how to make repairs is
As a member of the Radio Training Association, you receive personal easy ; knowing what the trouble is requires
instruction from skilled Radio Engineers. Upon completion of the expert knowledge and a Radio Set Analyzer.

With this Radio Set Analyzer, you will be
able to give expert service and make big
money. Possessing this set analyzer and

trammg, they will advise you personally on any problems which arise
in vour work. The Association will help vou make money in your

spare time, increase your pay, or start you in busmess The easiest, knowing how to use it will be but one of
quickest, best-paying way for you to get into Radio is by joining the the hencfits that will be yours as a member
Radio Training Association. of the R. T.

Write for No-Cost Membershlp Plan

We have worked out a plan whereby a membership enrollment need ¥~ T T TT T T T T
not cost you a cent. Qur thorough training and the valuable Radio Tl Out and Mail Today!

iq)gtthag?l_;-ﬁcezccca:n hbcc )::;Zd Write at once and find out how ecasily RADIO TRAINING ASSOCIATION OF AMERICA

Now is the time to prepare to be a Radio Service Man. Greater Dept. RNA-I1 4513 R‘"e"s“".md Ave., Chicago, Il

opportumtles arc opening up right along. For the sake of extra Gentlemen.: Send me details of Yyour NP-COSt
Membership Enrollment Plan and information on

money in your spare time, bigger pay, a business of vour own, a L X 1
position with a future, get in touch with the Radio Training Associa- how to learn to make real money in radio quick.

|
|
]
|
|
|
tion of America now. ‘
Send for this No-Cost Membership Plan and Free Radio Handbook |
|
|
|
|
|
|

that will open vour eves as to what Radio has in store for the ambi- Naftte. counsbnin. cado. ngabeammr b msomns o e
tious man. Don't wait. Do 1t now.
A ATESE i 155 2arg Mt Eu S WIS 54 REET T 3 Ee e e T
RADIO TRAINING ASSOCIATION OF AMERICA
Dept. RNA-11 4513 Ravenswood Ave. Chicago, Il CltY e e eeie e e State.............
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Come to Coyne in Chicago and
prepare for these jobs the
QUICK and PRACTICAL way
—BY ACTUALSHOP WORK
ON ACTUALRADIO EQUIP-
MENT. Some students finish
the entire course in 8 weeks.
The average time is only 10
weeks. But you can stay as
long as you please, at no extra
cost to you. No previous ex-
perience necessary.

TELEVISION and
Talking Pictures

In addition to the most modern Ra-
dio equipment, we have installed in
our shops a complete model Broad-
casting Station, with sound-proof

H. C. Lewis, Pres.

$00 8. Paulina Street

-

W

- '

IN FAMEsFORTUN

E

ir RADIO

Scores of jobs are open to the Trained Man—jobs as
Designer, Inspector and Tester—as Radio Salesman and
in Service and Installation work—as Operator, Mechan-
ic or Manager of a Broadcasting station—as Wireless
Operator on a Ship or Airplane—jobs with Talking Pic-
ture Theatres and Manufacturers of Sound Equipment
—with Television Laboratories and Studios—fascinat-
ing jobs, offering unlimited opportunities to the Trained Man.

Radio Division

Coyne Electrical School

Dept. 81-8C,

Studioand modernTransmitter with
1,000 watt tubes—the Jenkins Tele-
vision Transmitter with dozens of
home-type Television receiving sets
—and a complete Talking Picture
installation forboth ‘ ‘sound onfilm’’
and ‘““‘sound on disk.”’ [We have
spared no expense in our effort to
make your training as COMPLETE
and PRACTICAL as possible.

Free Employment

Service to Students

After you have finished the course,
we will do all we can to help you find
the job you want. We employ
three men on a full time basis
whose sole job is to help our
students in finding positions.
And should you bea little short
of funds, we’ll gladly help you
in finding part-time work

Founded 1899

Chicago, Illinois

www americanradiohictorvy com

1 b B N G O O O AN AN N =N 0N S ED 6D Gn e
. C. LEWIS, President

Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. 81-8C, Chicago, IN.

Send me your Big Free Radio, Television
and Talking Picture Book. This does not
obligate me in any way.

.

liWeeks of Shop Trainin

while at school. Some of our stu~
dents pay a large part of their liv~
ing expenses in this way.

Coyne Is 32 Years Old

Coyne has been located right here
in Chicago since 1899. Coyne,
Training is tested—proven by
hundreds of successful graduates.
You can get all the facts—FREE.
JUST MAILTHE COUPON FOR
A FREE COPY OF OUR BIG RA-
DIO AND TELEVISION BOOK,
telling all about jobs . . . salaries
... opportunities. This does not ob-
ligate you. Just mail the coupon.

-
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Stations
Jobs paying from $1,200 to $3,000 a year.

Proadeasting offer fascinating

Police Departments arc finding Radio a
- great aid in their work. Many good jobs
have been made in this new field.

|\ -

Spare time sot servicing is paying N, R, 1.
men $200 to $1.000 a year, Full time
men are making as much as $63, $75, §100
a week.

Talking Movies—an invention made pos-
sible only by radi—offers many tine Jubs
to trained radio men. paying $75 to $200
a week,

fleld of many
covered by my

Television — the coming
great opportunities — is
course

Rapio News For NoveEmsegr, 1931

‘Take your pick of these
fine Big Pay Radio Jobs

OU have seen how the men and voung men who got into the automo-
bile, motion picture and other industries when they were started had
the first chance at the key jobs—are now the $5,000, $10,000 and

$15,000 a year men.

Radio offers you the same chance that made men rich in

those businesses. Its growth has already made men independent and will make
many more wealthy in the future. Its amazing growth can put you ahead, too.
Don’t pass up this opportunity for a good job and future financial independence.

Many Good, $50 to $100 a Week
Jobs Opening Every Year

Radio needs more trained men
badly. Why slave vour life away for
$25 to $40 a week in a no-future job
when vou can get ready in a short
time for Radio where the good jobs
pay $50, $60, $75 and $100 a week?
And many of these jobs can quickly
lead to $150 to $200 a week. Many
fine jobs are opening every year for
men with the right training—the
kind of training I'll give you.

I am Doubling and Tripling
Salaries

Where vou find big growth you
always find many big opportunities.
I am doubling and tripling the sal-
aries of many men every year. After
training with me only a short time
they are able to make $1,000 to
$3,000 a vear more than they were
getting before. Figure out for vour-
self what an increase like this would
mean to vou—the many things that
mean so much in happiness and com-
fort that vou could buy with an addi-

tional $1,000 to $3,000 a year.

$400 a Month

PN
“I spent fifteen years as
traveling salesman and was
making good money hut
could see the opportunities in
Radio. Believe me I am not
sorry for I have made more
money than ever bhefore. 1
have made more than $400
each month and it really was
your course that brought me
to this. 1 can't say too much
for vour school.” J. G. Dahl-
stead, Radio Station KYA,

San Francisco, Cal.

your course
true.”

www americanradiohictorv com

$800 in Spare Time

‘“Moncy could not pay for
what I got out of your course.
I did not know a single thing
about Radio before I enrolled
but 1 have made $500 in my
sphare time although my work
keeps me away
from 6:00 A.M. to 7:00 P.M.
Every word I ever read about

Milton I. Leiby, Jr.,
Topton, I'ennsylvania.

Many Make $10 to $25 a Week
Extra Almost at Once

The day you start I'll show you
how to do twenty-eight jobs common
in most every neighborhood that you
can do in your spare time, I'll show
you how to repair and service all
makes of sets and do many other jobs
all through my course. 1'll give you
the plans and ideas that are making
$200 to $1,000 for my students while
they are taking my course. G. W.
Page, 133 Pine Street, McKenzie,
Tenn., writes: “I made $935 in my
spare time while taking vour course.”

You Have Many Jobs
to Choose From

Broadcasting stations use engineer
operators, station managers. Radio manu-
facturers continually need testers, inspec-
tors, foremen, engineers, service men,
buyers and managers. Shipping compa-
nies, Police departments, commercial land
stations, aircraft companies, offer good
operators jobs from time to time. There
are hundreds of opportunities for you to
have a spare time or full time Radio
business of your own. I'll show you how
to start one with practically ne capital.
My book tells you of other opportunities.
Be sure to get it at once.

\1 i_l

Seldom TUnder $100 @ Week

‘“My earnings in Radio are
many times greater than I
ever expected them to be. In
November I made $577, De-
cember $£645, January $464.
My earnings seldom fall
under $100 a week. I'Ml say
the N. R. I. course is thor-
ough and complete. You give
a man more for his money
than anybody else.” E. W,
Winborne, 1267 W, 48th St.,
Norfolk, Va.

from home

have found
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I Will Train You at Home
In Your Spare Time

Hold your job. There is no need
for you to leave home. I will train
vou quickly and inexpensively dur-
ing your spare time. You don’t have
to be a high school graduate. My
course is written in a clear, inter-
esting style that most anyone can
grasp. I'll give you practical ex-
perience under my 50-50 method of
training — one-half from lesson
books and one-half from practical
experiments. VWhen you graduate
you won't have to take any kind
of a job to get experience—you
will be trained and experienced
ready to take a responsible job in
the radio field of your choice.

Television and Talking
Pictures Included

My course not only gives you a
thorough training in Radio — all
you need to know to get and hold
a good job—but also vour choice,
without extra charge, of any one of
my special advanced courses: (1)
Television, (2) Aircraft Radio,
(3) Broadcasting, Commercial and
Ship Radio Stations, (4) Sound
Pictures and Public Address Sys-
tems, (5) Advanced Radio Servie-
ing and Merchandising.  You
won’t be a “one job” man when
you finish my course. You'll know
how to handle a job in any one of
Radio's 20 different branches of
opportunity.

Iwill train you AT HOME
free book gives facts and proof

Lifetime Employment
Service to All Graduates

When you finish my course you
won't be turned loose to shift for
vourself. Then is when I will step
in to help you find a job through
my Employment Department. This
Employment Service is free of ex-
tra charge both to you and the
employer.

Your Money Back If Not
Satisfied

You do not risk a penny when
you enroll with me. I will give you
an agreement in writing, legal and
binding upon the institute, to re-
fund every penny of your money
if, upon completing my course you
are not satisfied with my Lessons
and Instruction Service. The re-
sources of the N. R. I, Pioneer
and Largest Home-Study Radio
training organization, stands back
of this agreement.

Find Out What Radio Offers
You—Get My Book at Once

One copy of my valuable book,
“Rich Rewards in Radio,” is free
to anyone interested in making
more money. It tells you where the
good jobs are, what they pay, how
you can quickly and easily fit your-
self to get one. The coupon below
will bring you a copy. Send it at
once. Your request does not obli-
gate you in any way. Act NOW,

J. E. SMITH, President
NATIONAL RADIO INSTITUTE

Dept. 1 M R

Salary Three Times Larger

“Before I completed your
course I went to work for a
Radlo dealer. Now I am
Assistant Service Manager of
the Sparks-Withington Com-

pany. My salary is three
times what it was before
taking your course. I could

not have obtained this posi-
tion without it. I owe my
success to N. R. I. training.”
H. A. Wilmoth, Sparks-With-
ington Company,

WASHINGTON, D. C.

give You 8 Big Ouifits
of Radio paxts for

Gxtensive Practical Gxperiments

Seven tube screenm
grid tuned radio
frequency receiver,

You can build over 100 circuits with the outfits I give
you. You learn from actual experience about A. C,
Screen Grid Circuits, push-pull amplification and the
other features in modern sets. Shown here are two of
the outfits you build. You work out with your hands the
principles, diagrams
and circuits you learn puplic dddress Audio System
from my lesson books.
You get as much prac-
tical experience under
this unequaled method
of home training, in a
few months, as the av-
erage fellow getsin two
to four years in the field.

Clip and mail NOW for
FREE INFORMATION

J. E. Smith, President,
National Radio Institute, Dept. 1 MR
16th and U Sts., N. W., Washington, D. C.

Dear Mr. Smith: Send me “Rich Rewards in Radio.”
Tell me more ahout Radio's opportunities for good jobs
and quick promotion; also about your practical method
of Home Training. I understand this request does not
obligate me and that no agent will call on me,

Name

Address

www americanradiohictorvy com
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The

THE scientists promised us. about a
year ago, greatly improved radio re-
ceiving conditions for this year, and
here we are in the midst of the best re-
ceiving season we have had for a long
time. The prediction. therefore. comes
true. This forecast was based upon the
eleven-year sun-spot cycle which has
just ended and which promises better
radio for years*to 1<cor)1k1e.

THE year 1931, it seems. is a banner
year in the communications industry.
Not only is it the twelfth anniversary
of our own magazine, but it marks the
one-hundredth anniversary of the most
fruitful period in the life of the world's
greatest electrical cxperimenter—Mi-
chael Faraday. Both in Europe and in
America, Faraday’s genius is being cele-
brated for the long series of electrical
studies underlying the electrical phe-
nomena which is the basis of our pres-
ent-day electrical progress,

* ok ok

AT the same time we are celebrating,
in the United States, the seventieth an-
niversary of the trans-continental tele-
graph service, which sounded the death
knell of the pony express and was the
direct forerunner of radio in the field
of communication.

* *

THERE appeared in our September
issue an article on the proposed experi-
ments of the Wilkins submarine polar
expedition in which was pointed out by
Frederick Siemens the pioneer scientific
nature of this expedition. The author,
however. also called attention to some
of the problems and hazards that might
be expected. He stated, “No one can
deny the venturesome voyage of the
new Nautilus involves terrific dangers
that few stay-at-home individuals would
be prepared to face. Possibly some day
some amateur at his key and headphones
will catch a feeble, interrupted mes-
sage . . . tragedy. . . . Everyone will
hope this may be avoided by the skill
and careful planning of Sir Hubert and
his crew.”

PR

DuriNGg the last few months hard
luck and trouble galore seem to have
followed Sir Hubert across the Atlantic,
first as both engines broke down and
second as part of the superstructure
was washed away in stormy weather.
Engines went out of commission again
on the way to Bergen and after leaving
Tromsoe. By working with almost su-
perhuman energy, repairs werc made
and the expedition was at last ready in
August and the Nautilus then set out
for Spitzbergen. After leaving there,
in meeting the ice pack around 80°
north, the machinery still continued to
give trouble. While heading through
broken ice for a chance to get under the
ice pack edge. it was discovered that
both diving rudders had been lost.

* ok x

To go on in the face of all this took
plenty of nerve on the part of the com-
mander and crew. However, in spite

of all. Sir Hubert actuaily did dive his

craft underncath the Arctic ice pack

and both he and the crew got out alive,

although depending upon a recalcitrant

power plant and worn accessories which

had repeatedly failed.
%k ok

S1R HuBerT has done something
which no man has ever done before. He
has saved a forlorn expedition from
complete failure and has actually slid
the vessel along the bottom of the ice
floes and re-emerged again to safety.
And he has again proved the worth of
short-wave radio for any kind of ex-
ploration work. The radio apparatus
seemed to be one of the few scientific
devices on the expedition that worked
consistently and well. It kept him in
communication with his bases during
the whole trip. except for a three-day
period—probably while the daring ex-
plorers were underneath the pack.

* ok %

AXNOUNCEMENT of the postponement
of the tenth annual Chicago Radio Elec-
trical Show, scheduled for this month,
was made today by Clayton Irwin, Jr.,
General Manager. The show is to be
held some time after the middle of
January. 1932. The announcement
states the change was made at the re-
quest of leaders in the industry. Today
everyone is placing his pennies where
they will do the most good and maybe,
reading betwecn the lines, these leaders
did not feel it advisable to support two
radio shows coming so close together.
Maybe that is also the reason why our
business office reports that the copy of
Rap1io NEws you are now holding in
your hands contains an advance in ad-
vertising lineage of more than 50 per
cent. over previous issues! Rabro
NEws is read by all radio men.

* ok ok

WiLL we have music via the tele-
phone?

* kK

THIs is at least a possibility in the
New York metropolitan area if “Wired
Music.” a corporation formed to mer-
chandise the transmission of musical
programs to hotels, restaurants and
businesses. keeps going ahead with the
project. The plan came to light re-
cently when Wired Music complained
to the Public Service Commission that
the Telephone Company had declined
to supply telephone lines for this ser-
vice. The Commission. it is reported,
decided that the Telephone Company
must lease its wires for transmission of
entertainment programs. But whether
subscribers will be willing to listen to
music from the telephone—rather than
a modern radio receiving apparatus—is
still another question.

* * *

Ix this issue of Rapio NEws. S. Gor-
don Taylor tells of some mighty inter-
esting experiments on long and short-
wave reception the Rapto NEws tech-
nicians have been making from the
towering height of the Empire State
Building in New York. He tells of re-

www americanradiohictorv com

Editor—to You

sults obtained and problems encoun-
tered.
* % %

EXNGLISHMEN get more electricity for
their money. Germans get the least!
Read what Thomas Elway has to say
about the many and various kinds of
arbitrary watts. ohms and volts still ex-
isting in the world today in spite of
scientific progress. and how the scien-
tists are working to prepare an accurate
single standard for engineers the world
over.

* % %

v

CaN the engineer “cure” deafness?
* ok x

READ what Dr. Sax! suggests for help-
ing persons afflicted with deafness and
how, by the aid of electro-acoustical
devices. many thcusands of people are
hearing normally again. If you have
friends who are so afflicted, let them
read the article. Servicemen, here is
another chance for you to step in and
show your worth. You can help others
and at the same time increase your
business.

* ok ok
WHAT is a decibel?
%k * *

Sou~ps almost as silly as the time-
worn query—Why is a cow? But it’s
scrious! Read John Borst’s definition,
derivation and application of this new
unit of measurement. It is the first
complete treatise on the subject the
Editor has run across.

* ok x

SERVICEMEN. engineers and experi-
menters will find a full quota of their
own particular and favorite variety of
information in the regular departmental
articles. Don’t miss the departments!

* ok ok

THIs month we announce, as prom-
ised. a new department NEws axp Cod-
MENTS OF THE Rap1o INpUsTRY. This
is a column devoted to important
cvents. patent situations, trade hap-
penings. personal notes, changes in or-
ganization, etc.. that should be wel-
comed heartily by our readers and
friends in the trade. It is conducted
under the able direction of Ray Kelly;
he of the seven-league ears and the
mile-a-minute typewriter.

* * *

Now is the time for all lovers of radio
to get their receiving apparatus in A-1
condition to enjoy the wonderful pro-
grams promised for the 1931-1932 sea-
son. Have a reliable local serviceman
check all your tubes, your antenna in-
stallation and go over your receiver. If
it is an old one, you may ask his advice
as to a new set or a new loudspeaker
that will immeasurably increase the
grade of service you are now getting
from your old one. Fine radio receiv-
ers. tubes and loudspeakers were never
offered at such low prices as obtainable
today.
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“Why be satisfied with less than

‘Round the World
Reception ?

Read What Scott All-Wave Owners Say About This Great Receiver

Howevcr, we have been getting
regular reception on GS5SW at
Chelmsford, England, 12RO at
Rome, Italy, F3ICD, Indo-China,
and VK3ME at Melbourne,

England on an indoor aerial . ..
‘London,England, comes in with
great volume on an indoor aerial,
which I have to use on account
of static. Can get all the volume
I want with the volume control
turned up most of the time only
one-quarter.’’

—W. J. McD., Intervale, N. H.

*Round the world . . .
‘‘Have heard ‘Big Ben’ strike
midnight in London; Grand
Opcra from Rome; the ‘Mar-
seillaise’ played in France and at
8:30 a. m. have heard the laugh-
ing Jack-ass from VKZME at
Sydney, Australia.”

—C. L. B., Chicago, Hlinois

China, too . ..
*Static conditions have been
extremely bad this Summer.

-S. F. 8., Lock, Uiah.

Paris for 3 hours . . .
“Yesterday I tuned in station
FYA at Paris and received them
for three hours with consider-
ably more volume than Romg;
El Prado, Ecuador, comes in very
clear and loud cvery Thursday
evening. '’

—S. O. K., Tuskegee, Alabama
Records Australia . . .
‘‘Last Saturday night [ reccived
VKZME, Sydney, Australia, loud
enough to make a recording on
my home rccorder. It certainly
gave me a great thrill to hear the
announcer say, 'The time is now

Australia.”’-

20 minutes to 4, Sunday after-

noon’ when it was 20 minutes

to 12 Saturday night here.””
—J.R. é., Highland, Mass.

Germany to Australia . ..
“I hear England, France, Italy,
daily while Ecuador, Colombia,
Honduras and Germany and
Manila come in quite often.
VK2ME at Sydncy, Australia,
comes in very well."
—J. M. B.,, Wierton, West Virginia
cAustria . . .
“[ have tuned in VK3ME at
Metbourne with enough volume
to be heard across the street. |
listened last evening to France,
Italv, Austria, as well as GSSW
in England and several other
European stations. The SCOTT
is all you claim and then some.”
—R. N. B., Fullerton, Penna.

E. H'SCOTT RADIO LABORATORIES, INC., 4450 Ravenswood Ave., Dept. N-11, Chicago

(Formeriy Seott Transformer Co.)

The SCOTT

ALL-WAVE

15-550 METER SUPERHETERODYNE

wwWw americanradiohistorv com

There is a new thrill in Radio—the
thrill of actually tuning in the other
side of the world—]Japan, Indo-
China, France, England, Australia,
Germany and South America. Not
code, but voice, music and song, loud
and clear—often so perfect that its
quality matches the finest nearby
domestic stations. Such is the daily
service being given by Scott All-
Wave Receivers located in all parts
of the country and operating under
all sorts of conditions. And the tone
of the Scott All-Wave is naturalness
itself. Think of it! England and
Japan, thousands of miles away from
each other, yet only a quarter inch
apart on the dial of the Scott All-
Wave. Afractional turn of the tuning
control and either is yours to listen
towith an abundance of loud speaker
volume. Unbelievable? Read the let-
ters reproduced below. They are but
a few of the hundreds received!

The truly amazing performance of
which the Scott All-Wave is capable is the
natural result of combining advanced design
and precision engineering. The system of
amplification employed in this receiver is far in
advance of any other—and the Scott All-Wave
is built in the laboratory, by laboratory experts
to laboratory standards so that its advanced
design is taken fullest advantage of. Each
receiver is tested, before shipment, on recep-
tion from either 12RO, Rome, 55GW, Chelms-
ford, England, or VK3ME, Melbourne, Australia.

Why be satisfied with less than a Scott
All-Wave can give you? The price of this
receiver is remarkably low. Mail the coupon
for full particulars.

Cli

E. H. SCOTT RADIO LABORATORIES, INC.

{Formerly Scott Transformer Co.)
4450 Ravenswood Ave., Dept. N-11, Chicago, Il

Send me full particulars of the Scote All-Wave.
Name e eg——— R —
Street.

Touwn. ..

State oo
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Rapio NEwWS FOR NOVEMBER,

Push-Pull Pentode Power Output Tubes
—Multi-Mu Screen-Grid Tubes—Real

Automatic Volume Control—Aii the Lat-
est Improvements That Give Amazing New
Clarity, Perfect Tone, Split-Hair Selectivity and
Sensitivity Never Before Heard Of!

RADIO FANS! Just what you've been looking for! A powerful new 11-tube radin
at an unbelievably low price. And what a radio! Two Push-pull pentode power
output tubes with twice thie power and four times the sensitivity of ordinary 45's—
and Multi-Mu tubes, together with a -24 first detector, gives you SIN SCREEN
GRIDS. These six screen grids, together with the -27 oscillator, second detector
first A.F., and automatic volume control—the -80 tuhes—gives a total of ELEVEN
TUBES, with reception equal to fiftcen ordinary tubes—in a pericctly balanced,
non-oscillating, hon-radiating, super-heterodyne TEN-TUNED circuit with real
Awtometic Volume Control that holds those powerful locals down to the same valume
as the distant stations and counteracts that annoying fading on weak stations.

The use of a band-pass or pre-selector stage, together with Multi-Mu full range
tubes, makes this radio actually surpass 10 K.C
selectivity. Absolutely eliminates those noisy singing
“birdies” and annoying cross 1alks. You'll be positively
amazed and delighted when you see this sensational TERMS

new set, hear the {beautiful mellow, cathedral tone—

know what it means to have that pin-dot sclectivity AS LOW AS
and unequaled sensitivity.

Be convinced—TRY IT 30 DAYS BEFORE YOU
Mail ceupon right now for
You'll

BUY. Don't send a penny.
amazing FREE trial offer and complete details.
be surprised.

] Send me SPECIAL USER AGENTS PROPOSITION.

L e L L T T TRy R L L B R

L =
] Mid-W. . USER AGENTS 1
id-West Radio Corp.

' P We pay you BIG MONEY !

: Dept. 15 ;ustffor showm;.zl \ourlradxo q
P . . to friends and neighbors

: Cincinnati, Ohio Easy EXTRA MONEY! :

¥ Without obligation on my part send me Glieck_counon_for. detalls 1

» your new 1932 catalog, and complete 1

details of your liberal 30-day free trial offer. This is NOT an order. 1

: ]

: Name. o e 1

]

: A AN g e T v MV G OPUY o D M EE T B B4 E 00 I TR D 1

R oW« s <mercoon ‘State. . R.R.No........ -

v !

= S

COMPLETELY
ASSEMBLED

With Specially
Matched Large
DYNAMIC SPEAKER

Deal Direct with
Factory—Save 50

by history of r'\dxo has sueh & powerful set’been offered st MID-WEST 'S nmazinely law price.
hc‘ el b tholhiel o\ T p?‘ ave the jubher's profit.  Your untfit will reach you bplcndlﬂlv
i in place ready to plug in. No smbling!  Entertain yoursell
55 days abeulitely cide.  Yuu ure not obllated to buy. Nave up tu 5U per cent m b'n
ihireet from factory nuu——.lc-l dicert selth the world’s vetersn rudio builders—
,\ml don’t (uu,u.-cvuy MID \\ L;T outfit ik bucked by an ubeulute guarintee uf entisfaviion. )ou take

Hundreds of
Delighted Users!

Railio fans from all parts of the country have
purchased Nid- west super-heterodynes and
many liave sent in enthusiastic letters of

I3

praise. Here are just u few:
“DELIGHTED”
To say that T am delighted is putting it

mildly. The sensitivity and selectivity of
the new Midewest set lenves litile to be
desirer].

Your advertising has not evaggerated one
word as 1o the merits of the set.
Cardially yours,

(Rev.) Wells H. Fiteh, Riverhead, L. 1., N.Y,

New Zealand User Hears New York
and Other Stations Eight Thousand
Miles Distant!

I would stack my Mid-west up against any
other make of s¢t on the market. [ have a
log of 141 stations. “Mid-west gets ‘em all
over the world.” 36 stations in New Zealand,
34 Australian, 10 in Japan, 1 in China, 2 in

Complete Line of
Consoles

India, in Czechorlovakia and Br'm~]n\1 Rush the coupon for big, beautiful
2 in Honolulu, and a totul of 56 stations in catalog that illustrates the complete
the U. including New York, in- line of MID-WEST console cabinets.

All new, all _different. all priced to
save you 309 to 50%. You'll gasp
with admiration when you sce the
vast sclection of beauty. stvle and
grace that is crafted into every MII)-
WEST Console. The catalog is FREE
—it doesn’t cost vou a penuy! Rush
the coupon—NOW)

MID-WEST RADI

Dept. 15 CINCINNATI

cinnati and lLos Angcles.

I have reccived WTIC on two different fre-
guencies. Siam “Radio Bankok.”

This is a log whicl woulkl be hard to eclipse
by any other set of uny power.

‘ours very sincerely,
Tred. W, Morley, Hawke's Bay, New Zealand

CORP.

EST. 1919

OHIO

www americanradiohictorv com
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Keeping Abreast with Radio

The popular conception of technical opportunitics in the broadcasting ficld is
that broadcast activities involve knowledge of how and why a transmitter func-
tions. Thai was rclatively true in radio’s pioncer days when an engineer was a
Jack-of-all-trades. It then did involve all radio knowledge, but now it is a special-
ized field. The best licensed man today might be a lot worse in studio activitics
than a non-licensed man who understands that phase of work. Technical men are
now divided into specialized groups. Transmitter engineers must have knowledge
of theory and operation of broadcast and high-frequency transmitters and must
be licenscd.  Master control engineers need no liceuse but they must have thorouglh
knowledge of wundistorted amplification and long-line telephone practice.  Studio
engineers must have knowledge of undistorted amplification, acoustics, music ap-
preciation and showmanship.  Field engincers require knowledge of all types of
audio amplifiers, tclephone transmission practices, code, musical appreciation and
showmanship and they must be able to size up emergency situations quickly.
Television engineers must have knowledge of undistorted amplification over wide
frequency ranges, photo-electric cells, motors, optics and showmanship.

Constant readers of Raplo NEws keep themselves accurately abreast of all
activities in this broadly specialized field.

Technical Director.
Columbia Broadcasting System

www americanradiohictorv com
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Radio’s Lofty Aspirations

[F the Eiffel Tower were moved bodily and placed beside the Empire State Building in

New York City, this is the view that would be obtained by a person looking upward from

its tip. Actually, the photograph was taken looking up from the 86th floor of the Empire

State Building and showing the famous mooring mast which extends wp two hundred and

fifty feet, making a total elevation of one thousand, two hundred and fifty feet above the

street. It was here that Rapio NEws erected the antenna shown, to determime its eflective-
ness in long-distance receiving

www americanradiohictorv com



www.americanradiohistory.com

Ravio NEws FOrR NOVEMBER, 1931

Lixperimental Reception
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On The World’s
ALLEST STRUCTURE

In a series of reception tests carried on in and around New York City,
an antenna was erected twelve hundred feet above the street level,
with results as described in this article

HERE are probably many

radio enthusiasts who. seeing

the stately Empire State

Tower rearing its tremendous shait skyward, have won-
dered what sort of reception results could be obtained from an
aerial erected at its tip.

Out in the suburbs—and in the city, too—many have
erected antenna masts, some of them quite intricate, in order
to gain a few extra feet of altitude for their “sky wires.” 1If
this was worth while, what could be expected from a made-to-
order mast reaching up 1250 fect above the street level?

It was to determine the answer to this question that RapIo
News arranged, through the kind cooperation of ex-Governor
Smith, now president and executive head of the Empire State
Company, to conduct a series of reception tests in the tower.

Before going into a de-
scription of the tests and
the results obtained. a de-
scription of the building
itself might be in order. to
give readers a better idea
of the conditions under
which the tests took place.

The building proper is a
massive structure covering
an entire block-front on
Fifth Avenue. It extends
eighty-six stories skvward
in a series of set-backs. or
steps. which brings the
elevation to 1000 feet at
the 86th floor. This tloor
constitutes the main ob-
servatory where souvenir.
luncheon and lounge
rooms are provided for
sightseers. Two of these
rooms are glass-inclosed,
on three sides. to permit
an unobstructed view of
the magnificent panorama
during cold or inclement
weather. They also open
out onto tiled outdoor ter-
races for the use of visitors during fair weather conditions.

Arising from the center of this floor is the famous tower.
This is really a gigantic ail-metal cylinder. as shown on the
opposite page. which extends up 250 feet further “into the
blue,” bringing its top to an elevation of 1230 feet above street
level. The topmost floor in this tower is the 103rd, and it was
this floor that was assigned for the Rapro NEws tests. The
floor below serves as an auxiliary observatory and is connected
with the eighty-sixth floor by an elevator.

The 103rd floor consists of a fair-sized room completely en-
circled by an outdoor gallery. It is to this gallery that the
aerial gangplanks will be run if the tower is ever used as an

By S. Gordon Taylor

THE “LISTENING POST”
IN THE EMPIRE STATE TOWER

Most of the tests avere carried on in this room on the 103rd floor. It

acas here that European stations acere brought in at loudspeaker

wolume on a nine-foot antenna—and this tiny antenna acas partially
shielded acithin the all-metal tozcer!

anchorage for dirigible air liners.

Strange as it may seem, the “roof”
of this monstrous building is a tiny
area only about four feet in diameter. This is really the flat-
tened top of the dome, which serves as the ceiling of the room
in which the tests were made, and is the very tip of the tower,
unless one counts the fifteen-foot steel-pipe mast mounted on
this roof to support the weather vane and wind gauge. Inci-
dentally, these instruments register on dials at various loca-
tions in the building. One pair may be seen in the wall just
over the radio set in one of the photos accompanying this
article.

The first consideration in preparing for the tests concerned
the location for the antenna. The steel-pipe mast was highly
inaccessible and for that reason was discarded as a possible
anchorage. A few feet
more or less becomes un-
important at an altitude of
1250 feet, so it was de-
cided to use the balus-
trade on the gallery just
outside the test room as a
support for the upper end
of the wire, and the roof
cf the 86th floor observa-
tory as the bottom anchor-
age. This provided a span
of wire close to 250 feet
in length. It was broken
bv an insulator to provide
two separate antennas, one
terminating at the 103rd
floor test room and the
other at the 86th floor,
thus permitting tests to
be made in either location.

The receiver selected
for the tests was a stock
model of the Scott All-
Wave Superheterodyne,
which was described in the
June and July issues. This
receiver had the advantage
that tests on both broad-
cast and short waves could be made without duplication of
cquipment. Furthermore. this receiver had been used in a
number of other reception tests during previous months and its
performance was therefore a known factor.

In addition to this receiver. an adapter box was made up to
permit headphones to be used when for any reason it was un-
desirable to use the loudspeaker. This adapter consisted of a
simple circuit arrangement. as shown in the diagram in the
present article. Two wafer-type tube adapters were slipped
under the output tubes. and leads from the plate terminals of
these were carried to the input of the headphone box. Inside
the box, these terminals were connected across a 25,000-ohm

www americanradiohictorv com
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“RADIO HATH CHARMS”

The early tests acere carried on in the public observatory on the 86th floor, but “local inter-
ference.” in the form of questions from the three thousand sightseers acho wisit the tower daily,
made it necessary to shitt the scene of operations to a private room.

an early-morning hour avhen the tide of wisitors avas at low ebb

potentiometer, through blocking condensers. A group of six
jacks were then connected in series—parallel between one end
of the potentiometer and the sliding arm so that headphone
volume could be varied by adjusting the potentiometer. The
jacks used were of the double-circuit type with 2000-ohm re-
sistors connected in such a manner that when headphones were
withdrawn the resistors would automatically be cut in, thus
maintaining constant volume in the other headphones. Also,
due to the high impedance of the potentiometer, which is in
parallel with the loudspeaker transformer input, the overall
impedance of the headphone-adapter unit did not affect the
total load-impedance enough to cause noticeable change in the
loudspeaker volume or quality when both loudspeaker and
headphones were used at the same time, as when using the
loudspeaker at a remote location, for instance. A switch con-
nected in one of the voice-coil leads of the loudspeaker per-
mitted this unit to be cut in or out when
desired.

The headphone adapter is described in
detail here for the benefit of many fans
who like to fish for DX, and perhaps let
their friends do so, after the family has
retired for the night. Provision can, of
course, be made for more or fewer head-
phones if desired.

The Reception Tests

The tests were started with the re-
ceiver set up on the 86th floor. The wis-
dom of providing for headphone opera-
tion became immediately apparent be-
cause, with the loudspeaker in operation,
the test set-up became the center of at-
traction for crowds (about 3000 persons
visit the observatory daily) wanting to
know what station they were hearing, how
did we know the Italian program was
from Rome, and so on. The only way
we could keep the crowd from “‘snowing
us under” was by using headphones.
Even then the fact that we were conduct-
ing tests of transatlantic reception drew
the crowd like flies to sugar. Perhaps
the rabid radio enthusiasm of old is a
thing of the past, but there was no evi-
dence of its passing during these tests.

The first daylight reception was on the
broadcast wavelengths, when all the local
stations and a number within a 250-mile

Rapio News ror NoveEmBer, 1931

radius were tuned in. For the
most part these were relative-
ly free from background noise,
the exceptions heing out-of-
town stations which required a
highly sensitive adjustment of
the receiver. But this freedom
from “man-made” static seemed
to be about the only advantage
offered by the great elevation of
the antenna. Evidently the verti-
cal isolation from other build-
ings, with their numerous
sources of electrical noise, was
effective in largely eliminating
the high Jlocal noise-levels en-
countered in most down-town
New York locations,

Broadcast reception at night
showed substantially the same
results but with increased dis-
tance range which allowed fair
reception up to a thousand

===,

miles.
As far as greater pick-up was
concerned, the location had

little to offer—somewhat of a
surprise! Results obtained with
the same receiver in other down-
town locations and using antennas
of moderate height appeared to
be just as good as those obtained
on the Empire State, except for the lower noise-level which
made the out-of-town programs more understandable.

The quality of reception was such that several of the execu-
tives of the building, on hearing the set in operation, stated
their intention of arranging for a permanent installation, em-
ploying a duplicate of our equipment, but with several addi-
tional loudspeakers to distribute programs to all parts of the
observatory.

Reception on the short waves, particularly from European
stations, was a distinct disappointment and showed no advan-
tages whatsoever over reception in other locations in the city.
True, the local noise-level, for a given volume control setting,
was somewhat lower than at some other down-town locations,
but actually stronger reception had been obtained in other lo-
cations using an antenna erected only a few feet off the roofs of
much lower buildings. The ratio of (Continued on page 416)

This photo aas taken at

| &

GIVING NEW YORK THE ONCE-OVER

This wiew of New York offers a good idea of the tremendous height at awhich the
antenna avas erected—and this avas taken from the lower end of the 250-foot span

of avire

www americanradiohictorv com
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Tracking Storms /y Radio

New British technique in making meteorological »
surveys of the path of thunderstorins is considered
important to the future of aviation

By William C. Dort

“The winds may come and the winds may go,

But where they go to I don’t Enow”

HE truth of the statement in this time-worn couplet might have

been apparent, until recentiy. but radio engincers in two new re-

search stations. one in England and another in Scotland. contest it

now, and rightly so. For with a special form of short-wave appa-
ratus they now are able to “follow™ a storm along its path and predict,
quite accurately, where it will hit—and when! They are also able to
measure and predict its intensity long before its arrival. They know where
the winds come from and where they are going.

The two storm-locating stations are situated one at Slough, in England,
and the other at Leuchars, in Scotland. The method evolved is bound to be
important as an aid to meteorolo-
gists and invaluable in speedily
mapping storm areas for aviation
services.

At each of the stations there is
set up an installation comprising a
special short-wave directional re-
ceiver which may be operated in
the field, as well as a complicated
recording device that makes a rec-
ord of the intensity of the storm on
moving-picture film.

GETTING A LINE ON STATIC
Here is the equipment set up out-of-doors as the
oprrator adjusts the revolving arntenna to the
proper direction. The station is seen in the
background

ing by. The radio direction finders at these sta-
tions are tuned in by the operators to the static
disturbances which accompany the storms that
may be headed toward the area. An accurate
bearing of the line of direction is thus taken.
The two “directions” of the static centers of

Electric Disturbances Give
Direction Clue

Static, that erstwhile enemy to
radio reception the world over, is

the storm area are then plotted on a large map
of the area. By triangulation, the exact loca-

the unwitting stool-pigeon of the
radio engineers who are conducting
these important cxperiments. For

MAPPING A STORM-PATH
This diagram shoses hose the indi-

tion of the storm center is recorded. The exact
time of each reading is also noted. By taking
bearings at 10-minute intervals or longer. a

aidual “directions” from the tave sta-
tions are plotted on a map at definite
time interzals. d line drawen through
the plotted points shoacs the starm’s path

succession of storm location “dots” may thus
he plotted on the map. A line connected
through these dots gives the direction in which
the storm is traveling. By a study of the map
and the time each record point is made, the
operators quickly can gauge the speed of the storm and thus
obtain accurate data for predicting the arrival of the storm at
any point along its path.

static is the tell-tale that enables the
operators to locate and keep a con-
tinuous check on the storms pass-

How the Determination Is Made

The map. in Figure 1. indicates the method used in plotting
the course of the disturbance. One of the photographic illus-
trations shows an operator in the field, adjusting the short-
wave receiving antenna to determine the direction from which
the static is emanating, having previously tuned in the static
signals on the two dials on the face of the cabinet. The sec-
ond illustration shows the apparatus. in the station, for record-
ing the intensity of the static signals. At the right is a cath-
ode-ray oscillograph with its associated apparatus, including
the deflection coils which are connected to a second short-wave
receiver which picks up the static signals. A tiny pencil of
light traces, on the end of the cathode-ray tube, the shape and
intensity of the electrical impulses transmitted by the static.
At the left is a motor-driven motion-picture-film apparatus,
trained. through a lens system. on the static image pictured by
the cathode-ray tube. This apparatus, which is timed synchro-
nously with the direction-finding apparatus, gives a written pic-
ture of the storm’s intensity and denotes whether it is increas-
ing or decreasing in its fury.

Although this is probably the (Continued on page 427)

z _..-.-r-.-unﬂi. e | i

TAKING STATIC'S PHOTOGRAPH
Scene inside the station achere the engineer surveys the record-
ing apparatus. At right is the cathode-ray tube svhich traces
the static disturbances on a screen. At left is the film recorder
that takes a comtinuous picture of the screem carrying the
static “image”
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RIVERHEAD, L. I.
The antennas at the Riverkead end of the experimental sys-
tem are duplicates of these at Rocky Point, shown on the
opposite page

EVEN vears ago the value of short-wave channels for
international communication was first discovered. To-
day engineers in laboratories are secking even higher fre-
quencies, and have succeeded in transmitting speech and

music on waves so short that they appear to have the same
characteristics as light.

Signals transmitted on these new ultra-high frequencies
which have been styled “quasi-optical” waves, because of their
similarity to light beams, may be focused between two points
when both are above the horizon, but apparently do not extend
beyond the range of vision, although under rare circumstances
they have been known to bend around the curvature of the
earth for several miles.

The scene of the most recent American
experiments with ultra-high frequencies is
the short-wave laboratories of the R. C. A.
Communications, Inc., at both Rocky
Point and Riverhead, L. 1.

Under the direction of Dr. N. E. Linden-
blad, a former associate of Dr. E. F. W.
Alexanderson, apparatus for the transmis-
sion of signals on waves of sixty-eight cen-
timeters has been experimented with. So
short are these waves that the antenna used
to radiate them is small enough to be put
in a box less than a foot square. No in-
ductances and capacitators, such as usually
go with the short-wave transmitter and re-
ceiver, are to be found, but rather connec-
tions between the various component parts
are made by what appears to be a direct
short-circuit between the parts.

Work on the transmission of these high
frequencies is said to have been in progress
for more than two years, and engineers are
beginning just now to solve the many prob-
lems involved. Standard apparatus, such
as is used in the usual short-wave trans-
mitter and receiver, has been found to be
inadequate for use on such high frequen-
cies. Accordingly, entirely new principles

o
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Fractional
RIVERHEAD —Z ——

This article reveals what one American
ment of the quasi-optical wave as a means
ether. Articles on foreign developments

By Everett

have been evolved and applied and new apparatus has been
developed.

Work on the development of these ultra-high frequencies
is a logical transition of short-wave progress. When engineers
first discovered the possibilities of short waves for interna-
tional channels their experiments led to the findings that cer-
tain frequencies were more reliable than others. Some chan-
nels could be used for transatlantic communication in the day-
time with reasonably small amounts of power, while others
were more desirable for night-time communication to all parts
of the world.

Experiments followed, one after the other, until transmis-
sions were effected on waves as short as ten meters. It was
at this point in the development that phenomenal effects began
to hamper transmissions, Engineers found their standard ap-
paratus was not adaptable,

Hertz—First S.W. Experimenter

Their development carried them further. They knew that
Professor Hertz, long before the invention of radio, had gen-
erated waves which now are known to science as “Hertzian
waves,” and that many of the principles evolved by the famous
scientist applied to short-wave transmission. Accordingly they
set out on a new field of research. Entirely new conditions
presented themselves and they had to start practically from
scratch.

Through Professor Hertz’s experiments it was established
that radio and light waves travel at approximately the same
speed; that is, 186,284 miles per second. The relation between
radio waves and light waves is shown on the electromagnetic
wavelength scale. In this spectrum radio waves are found at
the high end. At the top of this group are the long-wave com-
mercial telegraph transmitters, below which are marine tele-
graph frequencies, then broadcasting and short waves. Below

8 T —— 4 .
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A SIXTY-EIGHT CENTIMETER SUPERHETERODYNE

The tuning unit is at the right. by tus !
adjacent panel contains the voltage controls, and in tuning it is necessary to readjust

the voltage values.

Adjustments are made by turning the cranks. The

The next panel is the intermediate amplifier. The other cabinets

contain audio amplifiers
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Wave Tests
—Z—Rocky PoinT

laboratory is experiencing in the develop-
to opening additional channel space in the
appeared in the August and October issues

M. Walker

the short waves in the spectrum are a small group of waves
designated as Hertzian waves. It is within this latter group
that Dr. Lindenblad and his assistants are conducting their ex-
periments.

We may establish the relationship of these waves to light
waves by further analyzing the scale. Immediately below the
Hertzian waves are the infra-red rays which are not visible
but are immediately adjacent to visible light waves. The
light wave group includes colors we are able to see with the
human cye. Below the small visual group are ultra-violet rays.
then X and gamma rays, and finally the much discussed cosmic
radiations which Dr. R. A. Millikan, the physicist, investigated
several vears ago.

Feasible application for the radio waves which may be meas-
ured with a yard stick has not vet been found, although it is
possible that an entirely new communication system may ulti-
mately result.

Barkhausen Effect Employed

It is possible that they might hold some application for
broadcasting. In Berlin. Germany. and Paris, France. much in-
terest has been shown in the application of these ultra-short
waves. German engineers recently conducted a series of ex-
periments in broadcasting programs on five and six meters,
which is considerably higher than the sixty-eight centimeter
waves used in the Rocky Point-Riverhead tests. The recent
transmissions from Dover to Calais were on a shorter wave of
18 centimeters.

The German tests revealed that the signals traveled about
forty kilometers from the broadcasting station. German au-
thorities came to the conclusion that ultra-short-wave broad-
casting is possible and that it possesses many advantages over
long-wave broadcasting. Before long an ultra-short-wave
broadcasting service may be opened there. The test trans-

CLOSE-UP VIEW OF THE ROCKY POINT TRANSMITTER

The panel in the immediate foreground contains the modulating equipment.
transmitting panel is in the center, and the poacer supply panel is at the left.
cranks protruding from the oscillator panel control transmitter tuning. Other knobs

adjust the tube «oltayes
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ROCKY POINT, L. L.
The actual antennas for transmitting (beloar) and receiving
(aboze) are each thirty-four centimeters long and are sur-
rounded by doublet reflectors, and backed by a copper plate

missions were intended chiefly to obtain an exact survey of
field distribution in Berlin and the strength of signals to be ex-
pected. and especially to obtain information on the absorption
caused by metal structures such as buildings and bridges.

The chief difficulty of the work of the R. C. A. laboratory
was experienced in the vacuum tuhes used. Under ordinary
conditions it was found impractical to operate standard tubes
on wavelengths below 2.1 meters. The normal electron flow
in the standard vacuum tube is entirely too slow to obtain effi-
cient oscillations. Something had to be done to speed up this
operation, and accordingly new principles were evolved.

Also, it was found that standard vacuum tubes which would
ordinarily function well as oscillators on
wavelengths as low as five or six meters
were impractical for sixty-eight centimeter
operation hecause of the high inter-elec-
trode capacity.

Dr. Lindenblad consequently sought new
principles in the design of apparatus for
generating these high frequencies, with the
result that the system devised by Dr. Hein-
rich Barkhausen. DProfessor of Electrical
Engineering at Dresden Technical School
(Germany) has been used in the experi-
mental apparatus at Rocky Point and
Riverhead. This is the same principle
used in the Calais transmissions.

In the Barkhausen oscillator the plate, or
anode. of the tube is at negative potential
and the grid at positive potential. This
arrangement gives higher speed to the clec-
tron flow in the tube.

New System Predicted

While the Barkhausen oscillators have
been used up to the present time, further
experiments with different types of appa-
ratus are contemplated. It is expected
that eventually a crystal controlled oscil-
lator will be used. and by means of a sys-
tem of frequency doublers, the wavelength

The
The
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MEASURING THE SIXTY-EIGHT CENTIMETER WAVE
Dr. Lindenblad measuring the sixty-eight centimeter acave avith

The length of the aire is equal to one-
half of the wavelength

a small avavemeter.

brought down to 2.1 meters. From this point, it is necessary
to employ the Barkhausen principle in order to operate the
apparatus on the frequencies as low as 450,000,000 cycles.

Duplicate transmitting and receiving apparatus has been in-
stalled at Riverhead and Rocky Point, and it is reported that
engineers have been flashing the light-like beam signals back
and forth for two years. The antennas have to be located at
a reasonably good height in order to clear the surrounding
objects. Engineers have found that while the waves appear
to follow the curvature of the earth to some extent, the radia-
tion is materially affected by opaque objects such as trees and
buildings.

The antenna systems at both the Long Island stations are
mounted about thirty feet above the ground, and are designed
to have marked directional characteristics. Directional re-
flector systems, not unlike those employed for transoceanic
communications, are used.

Antennas atop the masts are connected with the Barkhausen
oscillators by means of feeder wires. The radiating portion of
the antenna is mounted on a board six feet square and backed
with a copper plate. The antenna itself is surrounded by re-
flector doublets which concentrate the beam signals between
the two stations.

While no special effort has been made to sharply focus the
beam signals on the receiving antenna, the field of retlection
is now well confined within a scope of about thirty degrees.
If parabolic reflectors were utilized the signals could be focused
within a narrow beam much like the ray of a searchlight, as in
the Calais tests.

Elaborate Equipment Employed

The main equipment, with which most of the development
work is done, is located at Rocky Point. More elaborate appa-
ratus is used at this station than at Riverhead for this reason.
Both transmitting and receiving sets are contained in a metal
shielded room, the transmitting apparatus being situated on one
side and the receiving set on the other side. Despite the fact
that both stations are operated on the same frequency
(450,000,000 cycles), there is no interference experienced.

Transmitting apparatus consists of the oscillator and
power supply, and modulating equipment for the transmission
of voice. Outside the metal room is an experimental frequency

Ravio News ror Novemser, 1931

doubler which is used to amplify the third harmonic of the
oscillator. Standard tubes of the 852 type are used for this
purpose.

Tuning circuits in the transmitter consist of copper tubing
which may be increased in length by sliding one tube within
the other much in the same manner as the pitch of a trom-
bone is varied by sliding. It is curious to note that by touch-
ing any of the wires in the 1adio frequency portion of this
circuit, while the wires are at room temperature, a sensation
of heat is felt. The harder the wires are gripped, the greater
the apparent heat. This phenomena is the same as that ob-
tained with apparatus used to give diathermia treatments
which are now being employed in some hospitals to induce
artificial fever in the human system.

Receivers used for the reception of the signals employ the
superheterodyne principle, but instead of the usual oscillator,
special Barkhausen tubes are used in this portion of the
circuit.

Cranks Control Tuning

Tuning is accomplished by means of small cranks which
slide small contacts along parallel wires, thereby short-circuit-
ing a portion of the wires. The tube also is movable by means
of one of these cranks. Adjustments have to be made in all
portions of this circuit every time the slightest change is made
in the transmitting apparatus. Voltages have to be accurately
adjusted. It is necessary to compensate voltages every time a
change is made in tuning, and of course, vice versa.

While most of the experiments are conducted at Rocky Point
and Riverhead, portable apparatus has been installed in a
motor car, and engineers have made field-strength measure-
ments on the reception of signals from both (ransmitters. For
the mobile apparatus, a much smaller receiving set and an-
tenna system is employed. At the time the writer visited the
scene of the experiments this mobile equipment was used tem-
porarily at the Riverhead station, The antenna for portable
use is thirty-four centimeters long, and is arranged in the
form of a 90-degree “V” with the center connected to the re-
ceiver. Each leg of the antenna is one-quarter of a wave in
length,

These tests revealed the close relationship between the
sixty-eight centimenter waves and (Continued on page 420)

COPPER PLATE AS AN “INSULATOR”
Pointing to the unique all-metal “insulator” avhich isolates the
antenna feeder-wire current from the ground, although one end
of this plate is connected to the earth
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What Goes On In
OUR VACUUM TUBES

In the September and October issues the author described the working of the

more simple types of vacuumn tubes, starting with the two-element tube

and continuing with three-element tubes used as amplifiers and oscillators.
Now he discusses the more complex special-purpose tubes

HE amplifying properties of

the vacuum tube have long

been used to extend the sensi-

tivity and application of elec-
trical measuring instruments. A spe-
cially designed tube, recently developed, can
measure a current of a magnitude so infinitesi-
mal that it is beyond the human mind to con-
ceive. This particular wonder-worker mea-
sures currents as small as a hundredth of a
millionth of a billienth of an ampere! Ex-
pressed in figures, this would be 0.000.000,000.-
000,000.01 ampere. With all the inhabitants of
the earth, counting day and night, at the high-
est possible speed, it has been estimated that
it would take two years for them to count the
number of electrons which pass through an
ordinary electric light bulb in one second. The
supersensitive vacuum tube described above
measures the flow of as little as sixty-three
clectrons per second!

A vacuum tube in which a beam of electrons draws
pictures on a screen is another practical device used in
many laboratories. With this tube, periodic alternations
of voltage or current are made visible on a fluorescent
screen which forms one end of the bulb. In the Braun,
or cathode-rav tube, a stream of high-velocity electrons
in the form of a beam is directed toward a viewing
screen at the other end of the tube. This viewing
screen, which is part of the glass of the tube, is coated
with 2 material which emits a tiny scintillation of light
wherever an electron strikes it. A beam of
electrons focused on this screen will produce
a steady spot of light at the point where the
electron stream strikes the screen.

As we remember, electrons are easily in-
fluenced by electrical charges, so an element
somewhat similar in purpose to the grid of
a vacuum tube is placed near the path of the

end

moving

provides

By Emil Reisman
Part Three

CATHODE-RAY TUBE

The e¢lements are
the narroaww stem, achile the large
fluorescent
plate or screen on ahich the
electrons

the

beam of
played

mounted in

electron beam in order to deflect it.
Several of these deflecting elements
are used so that the electron beam
can be deflected in any direction, de-
pending on the relative electrical
charges applied. When the voltage on the de-
flecting elements is periodically altered, as
when an alternating voltage is impressed, the
beam of electrons is deflected according to the
variations in the voltage. The spot of light
on the screen, therefore, traces a pattern cor-
responding to the form of the electrical wave
on the deflecting elements. As the electron
beam has no appreciable inertia, the oscillo-
graph can show the form of electrical waves
alternating millions of times per second. By
means of this instrument the electrical oscilla-
tions which produce radio waves can actually
be traced. Perhaps the future of television
lies in a tube of this type.
We have just read of a vacuum tube in which elec-
trons are hurled against a glass screen to picture the
form of electric waves. Now we have a vacuum tube
in which the electrons are so speeded up that they are
hurled clear through the glass of the tube and into the
air for a distance of about one inch! The stream of
electrons, in order to have sufficient energy to penetrate
the glass wall of the tube and enter the atmosphere, is
speeded up to as much as 125,000 miles per second.
Certain minerals, such as the diamond, fluoresce when
placed in the path of this electron bombardment. Salt
turns yellow. Milk and butter become ran-
cid. Living cells, bacteria, and small insects
are quickly destroved by the terrific bom-
bardment by electrons.

In this article we have seen how the vac-
uum tube, the modern version of Aladdin’s
lamp, has proven of value in practically
every field of (Continued on page 447)
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HOW THE CATHODE-RAY TUBE WORKS

Electrons given off by the cathode, C, shoot through a small aperture, P, achich directs

them towards the screen, S, in the form of a constant beam, B, terminating im a spot

of light, E. This beam, passing betaceen the vanes is deflected by a wariation in the

voltages applied to these vanes, aith the result that the beam wisibly traces on the
screen, S, the clectrical wave-form of the impressed woltage

RAY TUBE

The enginecer can analyze the acave-

form of any electric current applied

to the tube. In a more complicated

cathode-ray device television images
may be wvieaved
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THE INTERNATIONAL SIX COMPLETE

The chassis measures 15 inches by 10% inches by 7% inches and includes three stages of tuned r.f., a
power detector, a direct-coupled poscer stage, and the complete pozcer supply ahich makes use of a
mercury vapor rectifier and a unique woltage-divider arrangement

The International S

1X

An Unusual Receiver for Home Construction

A receiver which is inexpensive to build, although it probably includes the most

advanced features of any design offered to home constructors. Among these are

a direct-coupled amplifier, advanced variable-mu r.f. design and perfect voltage
regulation

OR over a year the direct-

coupled audio amplifier has

fired the imagination of all

radio enthusiasts who have
experimented with it. The unusual
purity of tone, the ease with which large volume can be han-
dled with perfect quality, the high efficiency of the circuit, all
combine to produce a quality amplifier.

The only drawback has been the difficulty of combining the
system with radio-frequency amplification. But in the Inter-
national Six receiver. described here, this drawback has been
completely overcome. Three very high gain radio-frequency
stages using the new variable-mu tubes feed into a power
detector. which is direct coupled to a type —45 output tube.
The gain is so great that the receiver easily reaches the static
limit at all points on the dial. Four tuned circuits permit a
high degree of selectivity without sideband cutting, vet retain
that ease of tuning so

By Allan C. Bernstein
Part One

which parts for a complete receiver
of this calibre have ever been avail-
able to set builders. Understand, the
International Six performs better in
many respects than commercial sets
selling above the hundred dollar mark, and can more than hold
its own with the best of commercial receivers as far as tonal
quality is concerned.

The receiver is a real “wow” for distance getting. A gain
control, located under the chassis, may be adjusted so that the
receiver will just whistle when the volume control is fully
advanced, allowing very weak stations to be tuned in by their
carrier waves, at the same time utilizing the maximum possible
gain. With a good aerial and ground, the only limitation seems
to be the amount of static tolerable. Pacific coast reception
has been obtained numerous times on the laboratory model.

The selectivity. while not permitting perfect reception 10
kilocycles from nearby

often lost in a multi-
stage receiver. A spe-
cial voltage divider pre-
vents the occurrence of
any distortion in the
radio frequency stages.
while the mercury-
vapor rectifier tube em-
ployed provides the 4350
volts required for the
direct-coupled audio
channel. More of this
later, but now for the
good news. A com-
plete kit of parts for

.

_-GRID
ColL

FIG.1

BLOCKING CONDENSER
2 .—CHOKE [PRIMARY)

GAIN

high power stations,
does permit interfer-
ence-free results 20 or
30 kilocycles away from
the most powerful lo-
cals. This is the great-
est selectivity consist-
ent with the high de-
gree of quality we have
striven so hard to at-
tain.

Now let us analyze
the fine points of this
receiver one by one.
The direct-coupled

FiG.2

-

FREQUENCY

this receiver, exclusive
of speaker and tubes,
can be purchased from
one of the large mail
order houses for thirty-
five dollars. This is

coupling effect.
the lowest price at

R.F. COUPLING COIL DESIGN

Figure 1. A combination of impedance and inductive coupling is used, for
the purpose of obtaining uniform amplification throughout the broadcast band

In Figure 2, (a) represents inductive coupling effect; (b) the impedance
The combined effect is a relatively flat owerall gain, as
represented by (c)

audio amplifier needs
no introduction to the
experimenter and radio
fan, for its advantages
are well known. Its
only fault is the high
voltage required. At
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least 400 volts are necessary, any skimping
resulting in inferior quality and lower output
volume. Any increase naturally improves re-
sults. By supplying 450 volts to the system
we can secure even greater output and better
quality than a standard direct coupled ampli-
fier, if that is possible.

Special R. F. Design

Now for the heart of the set, the radio-
frequency coils. They consist of a choke
placed inside a secondary coil, and a small
blocking condenser, as shown in Figure 1
These interstage couplers combine transformer
and impedance coupling. Consider the choke
and r.f. coil as the primary and sccondary of
a transformer. The natural period of the
choke, tuned by its distributed capacity, Is
just below the broadcast band in frequency.
The gain, if there were no impedance action,
would be something as shown in Figure 2a,
the highest gain occurring at low frequency
because the primary is tuned. Now let us
forget the mutual inductance between primary
and secondary and consider only the im-

Rl

RI2 R13 R0

pedance coupling action through the small
condenser. The gain would then be more
nearly as shown in Figure 2b, being greatest
in the high frequency end.

Since both actions occur simultaneously the
overall gain will be that due to a combination
of both, roughly as shown in Figure 2c.

Next let us examine the voltage divider. With the new vari-
able-mu tubes the gain of each stage may be controlled by vary-
ing the control grid bias. Since the grid is at ground or zero po-
tential, the cathode voltage is varied by the potentiometer R2
(see Figure 4). The plate and screen voltages should be held con-
stant with respect to the cathode, not with respect to ground.

Effective voltages in heater type tubes are measured from
the cathode. Thus, when the cathode voltage is 3 the applied
plate voltage should be 183 with respect to ground, and when
the cathode is 50 the plate should be 230 with respect to ground.
A careful study of I'igure 3 will show how these voltages are
distributed so as to maintain a constant plate voltage with max-
imum and minimum settings of the volume control, R?. The
same reasoning applies to the screen voltages, as shown.

The actual mathematical derivation for a voltage divider
which will maintain constant, eifective plate and screen grid

THE UNDER SIDE OF THE CHASSIS

When completely assembled and acired, the chassis looks like this. Next month
other wvieas of the partially assembled and wired chassis aill be shown in con-
nection with an article decribing the construction of the set

voltages, requires the solution of twelve simultaneous equations
with twelve unknowns. Without attempting to show the solu-
tion, the final values arrived at are shown in Figure 4. The
voltage distribution for the cases of minimum grid bias of 3
volts and for maximum bias of 50 volts are shown. In the
former case the plates and screens of the 3 variable-mu tubes
are drawing their maximum current; in the latter case they are
drawing no current at all. The changing voltage drop in the
various resistors, due to the change in current through them, is
just enough to keep all voltages at the desired level, as shown.

It being desirable to use resistors of the nearest standard
size to the actual calculated values, the exact voltages wanted
are not obtained. but the variation is less than five per cent.
since in commercial practice neither tubes nor resistors are
manufactured as accurately as this, the slight deviation is
harmless. In this voltage divider we have developed some-
thing not vet, to our knowledge, (Continued on page 422)

TO OUTPUT
TRANSFORMER

TO 110
VOLTS AC hoﬁ_

Sw

PILOT LIGHT

THE CIRCUIT DIAGRAM OF THE RECEIVER

A number of nowvel design features are shawen here, as described in detail in this article

www americanradiohictorvy com


www.americanradiohistory.com

Rapio NEws For NOVEMBER, 1931

CLEARING UP

Underwood and Underwood

AMONG WORLD'S GREATEST STANDARDIZERS
The late Professor Albert 4. Michelson, of the University of
Chicago, devoted his lifetime to the accurate determination of
the speed of light, a value avhich scientists consider the most
fundamental constant of the universe and avhich promises to be

the basis of all future units, including electric ones

Germans the least. The American product is between

these two. This is not because supplies or prices vary,

it is because watts vary. Three dif-
ferent kinds of watts are in use in the three |
countries and to make things still more com- |
plicated the scientists add three or four more
varieties, to say nothing of an assortment of
different volts. amperes, ohms, electrostatic
units, electromagnetic units and others.

Fortunately. most of the differences be-
tween these varying sets of electrical units
are too small to be important in practical
electrical engineering. Yet the discrepancies
are not negligible, especially since the develop-
ment of the enormous electric magnifications
now made possible by radio technique.
Knowledge that the British, German and
American watts all are different is one result,
in fact, of steps taken recently to end these
uncertainties and variations in the funda-
mental units of electricity and to get down,
in accurate science as in approximate electri-
cal engineering. to one standard volt, one
standard ampere, one standard ohm and one
standard watt for the whole world.

A year or two ago the experts of the United
States Bureau of Standards perfected new
types of standard resistance units measured in
ohms. These new devices were better than
the old ones chiefly because they could
travel. It was possible, if great care were

I :NGLISHMEN get the most electricity per watt, the

e e

New York lectrlcnl Soclety
WILL THIS BE THE FUTURE STANDARD?

T his instrument, the Geiger Counter, counts atoms that enter the
electrical chamber from the bit of radisactive metal held by the operator. If
enough avere known about atoms, electrons and instruments to count and measure
them, it might be possible to construct systems of weights, measures and elec-
trical units awhick would depend on these fundamental natural values, instead of

in Electrical

W atts, ohms, volts and amperes are just
like feet or yards. Small discrepancies
present international standards. This

are using

By Thomas

taken, to move them from Washington to Berlin or London
and back again. Meanwhile their electrical resistance did not
change, as that of the older standards did.

Immediately, the authorities on weights and measures in the
three countries began exchanging these standard ohms. At the
same time, scientists took delicate electrolytic cells serving as
standards of electromotive force and literally carried these by
hand between the same three laboratories. The result is the
first direct, precise comparison of the volts, ohms. amperes and
watts standard in the three countries, a comparison announced
recently in this country by the Bureau of Standards.

How the Present Standards Vary

The British standard ohm, used for calibrating electric
meters throughout England and the British dominions, turns
out, the Bureau reports, to be 2 parts in 100,000 larger than
the American standard ohm. The German standard ohm is
about midway between the other two. The British standard
volt also is 2 parls in 100,000 larger than the standard
American one, while the German standard volt turns out to be
6 parts in 100,000 less than the American value. In measure-
ments of wattage these discrepancies increase because of the
multiplication required by the nature of the unit. The Ger-
man standard watt is found to be 13 parts in 100,000 smaller
than the American unit and 13 parts in 100,000 below the
British standard.

These comparisons and discrepancies apply to what are
called the “international” watt, volt, ohm and ampere. adopted
in October, 1908, by the International Conference on Electrical
Units and Standards held that month in London. It is these
international units that commonly are used in practical work
although scientists sometimes set greater store by the so-called
“absolute” units, of which more presently.

instrument’s

being arbitrary and wvariable
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DISCREPANCI

Measuring Units

as arbitrary as other units of measure,
have been found, furthermore, in the
article tells you just which wunits you
and why

Elway

Of all possible electrical units, only two are really funda-
mental and need independent definition. These are the ampere
and the ohm. The London conference defined the international
ampere as the unvarying electrical current which, passed through
a solution of nitrate of silver in water in accordance with cer-
tain definite instructions, deposits metallic silver at a definite
rate, equalling 00111800 gram per second. The international
ohm was defined at the same time as the resistance offered to
an unvarying electric current by a thin cylinder of mercury,
like a liquid wire, weighing 14.4521 grams and with a length
of 106.300 centimeters, at a temperature of zero degrees centi-
grade. The international volt and international watt then were
defined, by Ohm’s law and the usual power relationship, in
terms of this definite ampere and ohm.

Neither the international ampere or the international ohm
has back of it anything more fundamental than these purely
arbitrary definitions in terms of mercury and silver. There
have been minor errors also. it now turns out, in setting up and
testing these ohms and amperes. That is the rcason for the
three-country differences which the recent comparisons by the
Bureau of Standards experts have disclosed.

Chemical and Temperature Differences

Such practical difficulties were inherent in the definitions.
Very slight differences of temperature, for example, affect both
of the units. Very slight, unnoticed chemical differences in
the silver solution may alter the mecasurement of the inter-
national ampere. It is extremely difficult to make a cylinder

of mercury of exactly uniform cross section in order to repro-
duce the international ohm. For practical purposes, therefore,
it has become customary to depend, not on the ochm and ampere
as thus defined, but on other standards of the international ohm
and the international volt.

& L
f3rown Drothers

COUNTRY’S PRESENT ELECTRICAL STANDARDS

At the left is a standard cell, as used by the Bureau of Standards to determine
n Center—A standard resistance,
containing a coil as nearly inalterable as possible, the resistance of achich is
Right—A silver woltameter, to
determine the weight of silver deposited by a given quantity of current, to fix

electromative force and the wvalue of the woll.
determined in terms of the international ohm.

the standard ampere

Bl
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Bureau of Standards

ALL AMERICAN MEASURES ARE BASED ON THESE
In the waults of the Bureau of Standards in IWashington are kept
the fundamental American standards of aveight and measure.
On the bhottom shelf is the standard meter bar. The middle shelf
holds the standard metal aceights for the kilogram and the pound.
On the top shelf is the standard for units of welume, like the

liter and the gallon

For the ohm standards definite lengths of metallic wire of
reasonably definite character, like wires of the alloy called
manganin, are used. For the international volt it is customary
to use some kind of constant-voltage electro-
chemical battery, such as the familiar Weston
“standard cell’” one terminal of which is mer-
cury while the other terminal is an amalgam
of mercury and metallic cadmium. The
manganin resistance standards are measured
individually in terms of the defined mercury
ohm or of some other standard. According to
the best existing measurements the Weston
standard cell, very carefully made and used in
accordance with a detailed set of specifica-
tions, produce an electromotive force of 1.0183
international volts.

The ordinary electric units thus are dis-
closed as utterly arbitrary. Were all of the
existing resistances and standard cells de-
stroved by some catastrophe, as the standards
of the British pound and yard once were
ruined by fire in the Houses of Parliament, it
would be difficult, if not impossible, to re-
construct them. Thus modern electricity en-
counters the ancient problem of how mankind
best may establish fundamental units of
measurement; a problem which has been
bothering scientific men ever since the days
of the priest-scientists of Babylonia and
Egypt. o

Essentially. scientists alternate between two
ideas; the idea of arbitrary standards set up
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tists and engineers who constructed the Great
Pyramid and who fixed the 20.62-inch cubit
used at the time knew that the earth was a
round ball approximately 8000 modern miles
in diameter and designed both the Pyramid
and the cubit to represent even fractions of
this circumference.

This, if true, is the first indication in hu-
man history of an effort to fix standards of
measurement with relation to fundamental
natural constants. Two similar efiorts have

Brown Brothers

LIGHT WAVES MAKE THE MOST DELICATE MEASURING RODS
T he aweight of a finger bends the stiff steel bar a trifle, too little to be measured in

any ordinary avay.

another.
replace the arbitrary meter

Yet the apparatus above the bar measures this tiny bending
in terms of the acavelength of light, using the interference of one avave avith
Light rays now are proposed as the ultimate standard of length, to

been recorded since; one by the founders of
the metric system, the other one beginning at
the present time.

A Metric Standard Error

The story of the metric system is familiar.
When the scientists of Paris were commis-
sioned, after the French Revolution, to de-
vise a whole new system of weights and
measures their fundamental unit of length, the
meter, was designed on what may have been
the basis., millennia before, of the Egyptian
cubit. It was planned as a definite part, one
ten-millionth, of the quarter of the earth’s
meridian passing through Paris between the
Equator and the North Pole. Unfortunately,
a slight mistake was made in calculating the
length of this quadrant. It now is known,
also, that the relative positions of the North
Pole and the equator vary slightly from time
to time and that the circumference of the

earth also is slightly variable.
By these discoveries the metric

system has been divorced from its

by man himself and the idea of
units which depend on constants of VAALSSS 6%2;:15 L“LTTE? '\I‘GT':%%:ALS %r‘q’”{'ﬁg intended dependence on a constant
nature. In the light of the Egyptian INTERNATIONAL AMERICAN ONES. of nature and now rests. like the
and Babylonian beginnings. the two BRITISH GERMAN others, upon a purely arbitrary basis.
ideas might be called the idea of the Evr— — — —] The present international meter is de-
King's Forearm and that of the | ~“7°"% = 100000 99993 | fined only as the distance between
Earth’s Waistline. OHM [ 1.00002 1.00001 two tiny scratches made on a bar
The earl'iest‘unit of' length con- e 100002 | 99994 pf platinum-iridiurp alloy preserved
cerning which information has been - —_ — = S S in the International Bureau of
recovered from Egvptian and Baby- Sy 1.00002 | -99987 Weights and Measures. near Paris.

lonian records is the cubit, probably

originally intended as the length of the human forearm from
the elbow to the fingertips. Once this may have been the
king's forearm; becoming a purely arbitrary standard made
suitable only by virtue of general acceptance. That seems to
have been man’s first idea of how to start a set of weights and
measures, although there has come down to us from the dim be-
ginnings of science at least one suggestion that the alternative
idea of units based on constants of Nature originated almost
as soon. It exists in the length of the cubit used to build the
Great Pyramid of Egypt.

By correlation of many Greek and Egyptian records plus
study of surviving gauges used in ancient Egypt to measure the
height of the Nile and of the dimensions of buildings like the
Great Pyramid. modern experts on mensuration have re-
covered the lengths of two Egyptian cubits, apparently in use
for centuries side by side as we today use alternative length
units like the meter and the yard. One of these cubits equalled
approximately 20.62 modern inches. The other apparently
was shorter, equalling 18.24 inches. It is interesting inci-
dentally, as has been pointed out by Colonel N. T. Belaiew of
London, that these two cubits seem to be related mathemati-
cally. A square formed by the small cubit has an arca almost
exactly equal to that of a circle with the large cubit for its
diameter. A still more interesting relationship appears when
the large cubit, which was the one used in constructing the
Great Pyramid, is compared with the circumference of the
earth.

Was the Pyramid a Standard?

Each side of the Great Pyramid seems to have been designed
to measure a definite number of cubits. All four sides of the
pyramid added together equal, it recently has been pointed out
by Sir Richard Glazebrook, distinguished British expert on
mensuration, almost exactly one one-hundred-and-twentieth
part of the length of a degree on a meridian around the earth.
Either this is a most remarkable coincidence or else the scien-

) The gram and kilogram, mass units
of the metric system, are similarly arbitrary, since another mis-
take was made in deriving the original kilogram from the origi-
nal meter plus the density of water. (Continued on page 434)

Bureau of Standards

SCIENCE NEEDS A STANDARD SECOND ALSO

In this room at the Bureau of Standards clocks and awatches are
“rated”; that is, compared «with standard timepieces which
hawve been found to keep perfect time or to gain or lose in regu-
lar avays. Ultimately, the standard of time is determined by
astronomers from the rotation of the earth.
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Television Progress
New York Forges Ahcad

Television enthusiasts in and around
New York City are especially favored
in the number of television and com-
bination sight and sound programs reg-
ularly available to them. The author
tells here what the New York stations
are doing in this field—particularly the
National and Columbia chains

By Samuel Kaufman

EW YORKERS are looking-in as well as lis-

tening-in. The key city of broadcasting is

rapidly becoming the kev city of television.

Five transmitters are already in operation on
regular program schedules and present indications are
that more will follow as soon as the Federal Radio
Commission approves new applications.

The newest transmitter in New York is W2XAB, the first
television project of the Columbia Broadcasting System. The
National Brodcasting Company maintains W2XBS. Two trans-
mitters, W2XCR and W2XCD, are operated bv the Jenkins
Television Corporation. Radio Pictures, Inc., controls the
fifth metropolitan television station, W2XR.

Elaborate ceremonies marked the inauguration recently of
the Columbia Broadcasting System television station atop the
chain’s headquarters at Madison Avenue and TFifty-second
Street. Before a distinguished assemblage of invited guests,
Mayor James J. Walker pulled aside a curtain covering the
photo-electric cells and the network’s pioneer vision trans-
mitter was officially on the air for the first time.

Unusual public interest was attached to the event because it
marked the first occasion of an American network to inaugu-
rate a regular schedule of combination sound and sight pro-
grams.

The sound portion of the inaugural program was presented
over WABC and the entire Columbia chain on account of the

THE CONTROL ROOM OF W2XAB
E. K. Cohan, Technical Director of the Columbia Broadcasting System,
at the transmitter controls

INAUGURATING THE C. B. §. TELEVISION STATION
Mayor Walker put the station “on the air” acith the able assistance of

Helen Gilligan, Broadzway star and radio luminary

unusual array of talent. Subsequent programs were presented
over W2XE, the chain’s New York short-wave station. The
large interest in the combination sound-and-sight programs
shown by listeners not equipped with short-wave receivers later
caused the CBS to alternate between WABC and W2XE as
the conveyor of the audible portions of the programs.

Guests at the inaugural broadcast were seated in a studio

on the twenty-first floor of the Columbia building. Two
flights above, the first program was going on the air. Here,
before the photo-electric cells and a microphone, Mayor

James J. Walker launched the initial television transmitter of
the network. Edwin K. Cohan, technical director of the chain,
who supervised the erection of the station, appeared and spoke
of the possibilities of television. Dr. Walter Schaffer, chief
engineer of the Reichs Rundfunk Gesellschaft, German broad-
casting monopoly, also was seen and heard on the first pro-
gram. Prominent entertainers appearing on the inaugural pe-
riod included Natalie Towers, Kate Smith, Henry Burbig,
Helen Nugent, the Boswell Sisters and others. Edward B.
(Ted) Husing, announcer, acted as master-of-ceremonies.

While the program was being presented on the
twenty-third floor, the guests below filed past five re-
ceivers and viewed the performers. The sound por-
tions of the presentations were audible over loudspeak-
ers and the effect was similar to talking movies.
Standard Jenkins and Shortwave & Television receivers
were utilized for the reception. The persons perform-
ing before the photo-electric cells were easily recog-
nized at the lenses of the television receivers, but at
times the images were a bit distorted. At moments, a
fairly good image would suddenly spread like melted
tallow and resemble the grotesque images usually at-
tached to trick mirrors at amusement parks. Black
hollows would appear instead of eyes and some clean-
shaven persons would suddenly grow mustaches and
whiskers. But these distortions were quickly elimi-
nated by men at the control knobs.

The Studio Equipment

As soon as the program ended, the visitors were es-
corted to the television studios and transmitting equip-
ment above. Here we found four rooms devoted to
television. The transmitter, of American manufacture,
utilizes, like all the other New York sight transmitters,
sixtv-line scanning at twenty frames per second. A
miniature piano is used for CBS programs. It is
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WATCHING FOR THE BIRDIE

Harold E. Kennedy, manager of the television equipment at the
N.B. C’s Times Square studio, shoacn (left) instructing Laddie Seaman,

boy actor, how to sit before the television eye

mounted on a movable platform so that it can be moved in
and out of the picture at will. A bank of eight photo-electric
cells and a microphone are the only technical instruments
visible in the studio. Adjoining the studio is the scanning
room, and beyond this are the control and transmitter rooms.
The transmitter utilizes 500 watts of power.

Still an Experiment

Since its inception W2XAB has been on the air seven hours
each day. The regular schedule for sound-and-sight programs is
2to 6 p.m. and 8 to 11 p.m.

William A. Schudt, Jr., formerly a member of the Columbia
publicity staff, was named Acting Television Director. He
supervised the production of original television programs and,
together with Mr. Cohan, earned much praise for the manner
in which the limited methods of present television equipment
were applied in the production of the Columbia programs.

Mr. Cohan, on the opening night of the
television station. emphasized that the

Rapnto News ror NoOVEMBER, 1931

mands call for a suitable method of scanning whose
illumination limitations are no greater than those of
the present moving-picture camera.

“We have but one purpose in opening Television
Station W2XAB; our interest being solely that of a
progressive broadcasting organization intent upon car-
rying on television experiments of its own to deter-
mine the scope and limitations of this new art and to
build a well co-ordinated and efficient organization in
advance of the day when television no longer remains
the crude marvel that it now is.”

Several weeks after the Columbia vision transmitter
was launched we again inspected the equipment and in-
terviewed Mr. Cohan. He said that results were better
than anticipated, that despite the location of the trans-
mitter in the midst of steel-skeletoned buildings, the
signals were being well received at a number of test
receiving points in the New York area. Fan mail, he
said, was comparatively smaller than that of the early
days of broadcasting, but the enthusiasm of the audi-
ence’s responses and the long distances from which re-
ports were sent proved the fruitfulness of the tests.

Ultimate Television Waveband Unknown

“Short waves,” he told the writer, “are not necessar-
ily the best waves for television. However, they are the
only waves available for the purpose and it is up to
engineers to obtain the best possible results in image
transmission through them. Perhaps the best television
frequencies are alrecady used for other purposes. The
ultra-short waves are the only ones now available and
it is possible that, through experimentation, they will
prove very efficient.

“At somc future date it is possible that television
signals will be transmitted on the broadcast band to-
gether with synchronized sound. The vision and sound signals
might be scrambled in the transmitter and be broadcast on a
single channel. Receivers, in that case, will be equipped with
an unscramblng device and the image and synchronized sound
will then be efficiently seen and heard.”

Pending further data on the New York television project, the
CBS plans extending its television activities to other parts of
the country.

Although in the experimental television field earlier than
Columbia, the National Broadcasting Company has maintained
a discreet silence on the subject. In the Summer of 1930 the
NBC inaugurated Station W2XBS from a site in the Times
Square network studios atop the New Amsterdam Theatre.
This transmitter was formerly operated by the Radio Cor-
poration of America from another site. There was no ballyhoo
or ceremony attached to the first NBC television transmission.
It was a purely experimental affair (Continued on page 436)

CBS television venture was purely experi-
mental. He compared television of today
with the phonograph of 1910 and the
moving picture of 1905, and added that
“upon this pioneering must rest the solid
foundation of future progress.” He ex-
plained that his words werc not intended
to sound a note of pessimism but rather
of conservatism.

“Television.” he said, “will advance
from now on just as surcly as sound
broadcasting has. and I believe at no
slower a pace. It will progressively bring
to vou the individual and small groups.
the larger groups and complete symphonic
and stage presentations, the outdoor
sporting events. the spot news events. It
will eventually bring these things to vou
in natural color.

In the future there will be television
networks similar to our sound networks
of today and functioning much in the
same manner. To accomplish this, con-
siderable progress will have to be made.
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A = TRANSMITTER ROOM AND ANTENNA.
B - CONTROL.ROOM.

C-STUDIO.
D- SCANNING UNIT.

particularly with regard to the width of
the transmission band. In addition, pick-
up flexibility and future program de-

PICTORIAL LAYOUT OF STATION W2XAB
From studio to antenna the television station resembles a regular broadcasting statiom,
except for the addition of the scanning equipment
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The Army’s New
Portable Radio

Combination

A short-wave transmitter and receiver, both
operating with a loop, combined in one set,
which, with generator and other equipment,

weighs only 65 pounds

By Carter W. Clarke”

IGNAL CORPS cngincers, working in the Signal Corps

Laboratories at Fort Monmouth, N. J., have finally solved

one of the most difficult combat communication problems

that has confronted the Signal Corps since the World
War. This problem was the design and construction of a light-
weight portable radio set which will insure uninterrupted radio
communication between front line battalions and their regi-
mental headquarters.

This new radio set. which is known to Signal Corps officers
as the SCR-131. is a continuous wave loop telegraph receiving
and transmitting set having a frequency band of 3960 to 4360
kilocycles. This set will furnish reliable communication over a

*1st Lieutenunt, Signal Corps, UL 8,

Army,
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TRANSMITTING AND RECEIVING
Close-up of the set, showing key and tuning controls

distance of about five miles. Since there are forty-five ground
radio sets operating in the arca of a single infantry division,
it is obvious that any overlapping of waves or the use of more
than the minimum power will result in considerable interfer-
ence and confusion,

The SCR-131 weighs only about sixty-five pounds completely
equipped and is designed so as to be readily carried by two
soldiers. It can be quickly and easily set up for operation and
its small size permits of ready concealment from the enemy.
This last feature is a vital consideration in the design of radio
equipment which will be used by front-line troops.

The radio receiver and transmitter with associated equipment
are mounted in two wooden boxes which are permanently hinged
together and held closed for transportation by two hooks on
either side. The apparatus box is swung back on the hinge so
as to rest on the projecting portion of the lower box. A metal
panel is mounted on a hinge in the front of the apparatus box,
and upon this panel is mounted the receiving equipment and the
loop tuning condenser used for both receiver and transmitter.

The loop antenna consists of four lengths of square brass
tubing, two pairs being permanently hinged together. Each
half of the loop then plugs into sockets on the back of the
set box and the two halves snap together in a knife switch
contact at the top of the loop. The loop area is square with
one corner pointing upward. The top of the loop stands 5734
inches above the ground.

All transmitting equipment is mounted inside the apparatus
box, and spring contacts between the panel and box complete
the circuit when the panel is closed. Both the transmitter and
receiver tubes are supported on flexible mountings so as to
prevent damage and reduce microphonic noise. When the front
panel is closed the receiver is completely surrounded by metal
walls with all edges in contact. This provides the necessary
shielding for the receiver. (Continued on page 4138)

CIRCUITS EMPLOYED IN THE “PORTABLE”

The circnit diagram of the combination receiver and transmitier.
For simplicity the second audiv stage has been omitted here.
Apparatus Legend: A—ammeter; (1 fixed condenser, 300 mmf.;
C2? bridge condenser, 50 mmf.; C3 wariable condenser, air, 85
mmf. max.; C4 fixed camdenser, 1,000 mmf.; C5 wvariable con-
denser, air, 130 mmf. max.; C6 compensating condenser, 20-35
mmf.; C7 fixed condenser, 2500 mmf.; C3 fixed condenser,
10,000 mmf.; €9 fixed condenser, 25 mmf.; J jack type JK-3;
L1 grid inductance; L2 plate inductance; L3 transmitting re-
actor; RI filament rheostat; R2 resistance, 6,400 ohms; R3 re-
sistance, type RS-3, 2 megohms; RL break-in relay; S 3 pt.
socket; T transformer type C-65; U lamp, type LM-#
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Talking Movies for Schools

The use of sound films in educational work involves certain problems, prin-

cipally psychological, not encountered in filins of the entertainment type.

These problems are discussed herve, as are also the sources of educational
sound films

NOTHER important consideration
in connection with the educa-
tional use of sound motion pic-
tures has to do with the films

available which are suitable for that pur-
pose. The final determination as to the
extent and effectiveness of this product of
radio engineering principles as a means
of education in the schools will be based upon the showing as
it emanates from the loudspeaker and the screen. The picture
is the thing. With the installation and operation of the sound
projection equipment the circle is only half complete. It must
necessarily follow that effective sound films are available. A
sort of vicious circle has existed in the past relating to the use
of sound pictures in educational institutions. Producers of
sound pictures received the answer “No” from the schoolmas-
ter, he adding that there is no suitable school equipment for
sound picture projection. Likewise, the salesmen of the sound
projection equipment companies were turned away without a
sale by school committees with the statement that educational
sound films were not available. The one is dependent upon
the other.

Reading,’Riting, ’Rithmetic—and Radio

The extent of the influence of these modern radio engineering
devices on the educational thinking and philosophy of our times
is reflected in the changed conception of some early and
deeply established educational maxims. To the three R’s has
been added a fourth, so that now we have Reading, 'Riting,
'Rithmetic and Radio. A prominent educator a few years ago
said that for the three R’s there have now been substituted in
school practice three M's, i.e., Muscles, Minds and Morals. To
these must likewise be added a fourth, Movies. However, this
is incomplete until movies become movie-tones. The extent to
which movie-tones become an integral part of classroom teach-
ing procedure will depend in a large measure on the produc-
tion of sound films directly and vitally applicable to education.

The analysis of the values to be derived from motion pic-
tures shows the inherent superiority of the sound over the silent
film. Every motion picture consists of two kinds of content—

*School of Commerce, New York University.

By C. A. Johnson”
and C. C. Clark”

Part Three

concrete and abstract. Freeman and
Wood, in an extensive investigation of the
value of silent motion pictures in school
work, concluded that the purpose of such
pictures was to supply a portion of the
concrete experience which lies at the basis
of abstract thinking. They say.“The im-
mediate function of the silent film is to
present clear-cut, concrete notions of the physical aspect of
the world, but pictures cannot supplant language as an instru-
ment of abstract thought.” So, by adding language in the
presentation of concrete ideas the talking picture becomes at
once vastly superior to silent films.

The silent film attempts to supplement the photographic
representation of the concrete by adding captions or subtitles
to organize these concrete impressions into some sort of unified
meaning or concept. The incongruity of having the picture life
interrupted with a printed subtitle and then the action resumed
as though there had been no break was noted generally when
motion pictures first appeared. However, until the advent
of the talking pictures, people had become so accustomed to
this as to be unconscious of this artificiality. The sound pic-
ture has eliminated this, and at the same time provided the
possibility of educational films not only furnishing concrete
illustrative material but also serving as an instrument in de-
veloping abstract thinking.

Educational Advantages of Sound Movies

Sound motion pictures can bring to the classroom faithful
representation of objects which are too large, too expensive,
too rare, too dangerous or otherwise inconvenient., They pro-
vide an effective method of portraying vividly and accurately
the personalities of the modern leaders in thought and action.
By sceing and hearing George Bernard Shaw, for example, in
the lifelike talking picture, one is brought into intimate touch
with the man and his personality, and thus has a keener insight
into his amiable character than by knowing him only through
his plays and books. The sound picture lecture, “Cosmic
Rays,” by R. A. Millikan, gives the student an insight inte
this scientific phenomenon which he could get only with great
difficulty from the printed page, and at the same time a per-
sonal contact with the force and (Continued on page 427)
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Llectro- Acoustic Studies

 Offer Aid for the
~  HARD-of-HEARING
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MEASURING AND DIAGNOSING DEAFNESS
The audiometer provides a means for accurately measuring the degree of hearing loss at difierent sound frequencies, thus per-

mitting deaf persons to select hearing devices avhich best meet their individual needs
This article probably constitutes the most comprehensive study of the elec-
tric hearing aid field ever published. It discusses practical requirements and
design considerations and points out profit-making possibilities for radio
dealers and servicemen

AREFUL estimates obtained from than the ear and the sound vibrations

By Irving J. Saxl

authorilative sources indicate that

about 20 million people in the

United States have hearing which is impaired to some
extent. Of this number, approximately 3,000.000 are school
children. Perhaps 25¢; of the total are afflicted with nervous
defects which in most cases cannot be materially helped by
hearing devices. Somewhere between 2355 and 50¢% of the to-
tal represent minor impairment which does not require the use
of hearing aids. The balance represents several millions of
people in the United States who really need hearing aids. All
told only about half a million hearing devices have been sold
thus far, and it is therefore evident that a tremendous market
exists for individual hearing aids and likewise for group
equipment in churches. theatres, halls. schools, etc. In addi-
tion, devices which can be plugged into the average radio set
or electric phonograph reproducer add a further field for
the expansion of the electro-acoustic industries.

What do we have to consider in helping the hard of hearing?
First of all, distinction should be made between those who are
totally deaf and those who are partially deaf. For the
totally deaf there is usually no help that can be offered, al-
though experiments with bone conduction have indicated that
through the use of powerful amplifiers some of these cases
can be materially aided. In such cases. a headphone or similar
unit is placed against the bony structure of the head rather

are carried through the bone to the inner
ear, making the sounds audible if this
portion of the ear is still in proper working condition. It fre-
quently happens that the physical defect which causes deafness
does not involve the inner ear.

For those whose hearing is not completely gone, the hearing
devices now on the market offer a tremendous opportunity.
There are numerous cases where this does not hold true, of
course, but the great majority of persons thus afflicted can be
materially aided by present-day devices and many of them
can, through this means. attain substantially normal hearing.
But how is this amplification of sound to be obtained and
what laws do we have to respect to bring again to the deafened
person the beauty of a bird song, the laughter of a child, the
voice of his beloved or of his teacher?

There are two types of practical hearing aids. One of them
is the well-known ““trumpet.” This is a small horn which col-
lects sound and concentrates it at the ear. In general, this
type is helpful when used close to the source of sound but has
the disadvantage of clumsiness and generally requires the use
of one hand to hold it in position. Roughly, we can con-
sider that sound diminishes with the square of the distance
and therefore, at more than a few feet, the trumpet picks
up such a small amount of sound energy that it has little
value.

www americanradiohictorv com


www.americanradiohistory.com

380

AUDIOGRAM OF
-20

NOTE THE PER CENT-HEARING LOSS FOR SREECH 18 APPROX.
EQUAL TO THE AVERAGE READING AT 812 1024. 2048 MULTIPLIED BY O8

T 3
o IE . A 8 = 8
H
HORMAL H
HEARING I O R -
zw 10 ST N L . H
i I q
H 20 \ I H
«
RS . H
L3 @ ac g } 1 g
ie 3 Al ! i
22 3 4o . t i
Elnf o= RIGHT EAR-+->¢"| 11 ol | i
£ 3 E
355 | <L ~“WPEN :
LIV B L e 4
ofy ¥ 3 T e = 1 h
28z LEFT EAR- . - - ’ 3
H | ==y - - A 1= —4 »
itz 2 J N g
ws g °° T
2°3 ¢ I
£z8 2 0 ‘ = =4 I B 1 -
oz .
vad 9 ! 1 .
gy 2 100 T T8 7
2 . .
<<5 u 1o} —+— il i —
f.ex i " o |
%23 120 IL - -
wr? TOTAL LOSS OF SERVICEABLE HEARING T
53§ 130} 17
4 | [T11]
16 3z 64 128 25 512 1021 2048 4036 @19z Jeidy 32768
PITCH _ C, (o4 < < < r-o < e® c* < <

PER CENT MEARING.LOSS FOR SPERCH

AN ACTUAL AUDIOGRAM

Figure 1.

A chart like this, based on audiometer measurements of one case

of impaired hearing, shows an average hearing loss of approximately 50
per cent. and indicates that a suitable hearing device must provide a high
degree of amplification, particularly at frequencies beloww 200 and above

2000 cycles per second
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ume control is varied until the sound is just
barely audible to the subject. The position of
the volume control on its calibrated scale is then
read, directly giving the degree of sensitivity for
each individual frequency. These readings are
noted on charts provided for this purpose. The
result is a so-called “‘audiogram” giving a complete
picture of the subject’s hearing as shown in Figure
1. Both ears of the subject are, of course, tested
in this manner because cases are rare indeed where
both ears of a deafened person respond alike.

The normal human ear is much more sensitive
to certain sound frequencies than to others and
therefore even a small impairment at certain fre-
quencies may represent almost total deafness for
these particular frequencies. This is indicated in
Figure 1 by the dotted line, which indicates total
loss of serviceable hearing. It will be noted here
that a loss of 10 sensation units at 24 cycles per
second represents a total loss, whereas at 1024
cycles a loss of 10 units would be slight.

From the audiometer measurements we learn
one important thing. Straight-line amplification
in hearing aids will not give the desired results. If
the hearing device is equally sensitive for all
frequencies, those at
which the subject’s hear-
ing approaches normal

The development of the
electro-acoustic  science
has given to the partly
deafened persons a num-
ber of electrical hearing
aids that are compact,
not too conspicuous and
can be attached to the
person of the user, thus
leaving his hands free.
At least this is true so
far as cases of moderate
hearing impairment are
concerned. For those
whose hearing is greatly
impaired more powerful
electrical devices, some
of them making use of
vacuum tubes, like those

outlets.

New Field for Radio Profits

ADIO servicemen, custom set-builders and public address system
specialists might consider the potential market for amplifier equip-
ment for use by the hard-of-hearing; not only the easily portable, indi-
vidual equipment, but the more elaborate equipment for home or office,
employing built-in microphones, vacuum-tube amplifiers and wiring sys-
tems enabling the user to plug-in at a number of conveniently located
Then, too, group equipment for churches, theatres and other
assembly places offer possibilities for good profits.

To aid its readers in developing these almost virgin fields, Ranio News
will present constructional and other data from time to time.
for instance, the laboratory is finishing the development work on a com-
pact portable unit which constitutes a powerful hearing aid, which can
be stepped up frem a whisper to a point which will correct the hearing
loss of even advanced cases of deafness and enable persons so afflicted
to take part once more in conversation, business conferences and find
new enjoyment in the theatre or church. Effort is being made to pub-
lish this in the form of a constructional article in the December issue.

will be amplified to the
same extent as frequen-
cies where he requires
greater amplification.
The result will be a
sense of loudness which
constitutes a decided
strain not only on the
defective organ but on
the brain and nerves as
well,

The Ideal Aid

For bringing a person
whose hearing is defec-
tive only in the lowest
notes and in the highest
ones back to nearly nor-

Just now,

—The Editors.

employed in radio sets,
are required. Naturally,
equipment of this type is not as compact
as the more simple electrical devices but
nevertheless it provides the means for
bringing severely impaired hearing back
to an approach to normal.

For the maximum correction of hear-
ing impairment, we have to know exac.tly
where the deficiency lies. For testing
this, the Bell Telephone Laboratories
have developed devices, among which is
the audiometer, with which individual deafness
can be measured, not only to determine the over-
all degree of impairment but also the impair-
ment at different frequencies. Measurement at
different frequencies is essential, because almost
always impairment is greater at certain frequen-
cies than at others. As a matter of actual fact,
many subjects who have been tested show prac-
tically normal hearing at certain sound frequen-
cies with decided deficiencies at others.

The Audiometer Diagnosis

The audiometer consists of a sound generator
capable of producing several different frequencies,
usually 64, 128, 256 and so on up to 4096 cycles
per second. A calibrated volume control or attenu-
ator is also included to vary the intensity of the
sound by definite degrees. The output of this
device is fed into a headphone which is placed at
the ear of the subject under test as shown in an
accompanying illustration. The audiometer is set
to produce each of the different frequencies, one
after the other, and at each frequency the vol-

mal hearing sensitivity,
we should use a hearing
aid which increases the lower and higher
notes more than the medium ones to
which the patient is sensitive. In the use
of hearing devices there are several ways
of attaining the desired effect. The sim-
plest one is to place the sound receiver
(the microphone or transmitter) in a
resonating container—for instance, a
wooden box—the natural frequency of
which is within the range of the low fre-
quencies the patient is lacking. In addi-
tion to this, directly over the transmitter

T

THE HEADPHONE OF ONE HEARING DEVICE
Figure 4. Above is shown the headphone used in one electric hearing aid.
Beloaw is a disassembled wieaw awhich gives some idea of the careful design
and avorkmanship going into these units
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diaphragm can be provided a smaller air space
which resonates at a higher frequency. thus
giving extra amplification of the highest and
lowest notes.

An even better way is to employ proper elec-
trical filter arrangements. Having an audio-
gram, it is possible to design electric filters
which will cause the hearing device to exactly
supply the deficiencies in any individual's hear-
ing. Equipment of this nature is rather bulky
and expensive and. so far as is known. has not
as yel been placed on the market. In addition
to the filter system. it usually requires the use
of one or more vacuum tubes. with their at-
tendant equipment. in order to provide the de-
sired degree of amplification.

The deafened person. naturally enough.
wishes to have a small instrument that he can
conveniently carry around and use unobtru-
sively. Although. as far as the appearance is
concerned. the American public is learning
more and more that earphones for the deaf are
nothing to be ashamed of. that defective hear-
ing is much more common than is usually
known and that from the increasing numbers
coming into use. year after yecar, it may be
predicted with certainty that the hearing device
is going to become more common as time
goes on.

On the other hand, a unit is desired which will make the

hearing as nearly normal as possible. This means that a rela-

tively high degree of amplification is required in order to make
weak sounds clearly audible. Obviously. where
the hearing is decidedly impaired. it is unreason-
able to expect tremendous amplification and at
the same time keep the instrument down to
pocket size. The size and convenience of the
device must therefore vary with the degree of
hearing impairment. In the majority of cases the
pocket-type earphone. with the high degree of
development that has been attained in its design.
will serve adequately. In cases where the hear-
ing loss is in the neighborhood of 30 or more.
this type of device will not be satisfactory. A

A MIDGET TYPE HEADPHONE

Figure 5. The unit shosen above measures less than an inch in
diameter and is inserted in the ear, carrying the sound directly
to the ear canal. To make it highly efficient, in spite of its
small size, offered great complications. Loaer photo shozws parts
before assembly. In the center is the shell acith its unique ar-
rangement of four U-shaped magnets. At the lower right is the
coil awinding awhich slips over the central legs of the magnets.
In the center, above, is a plate which concentrates the magnetic
flux. At the left are the spacing rings angi, b.elou', the dia-
phragm, schich is further illustrated in Figure 3
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A MODERN HEARING AID

Electric hearing aids are lending nexe interest in life to the hard-of-hearing aho
noze find themselves able to take the places in business and sacial life achich,

acithout these modern devices, awould be denied them

number of manufacturers have. therefore. produced models in
which they include two or three microphones. thus providing
added sensitivity. Another method. for which manufacturers
have not as vet gone in extensively, is the use of
a single microphone feeding into a one or two-
stage vacuum-tube amplifier. This latter repre-
sents probably the highest type of hearing device
that can be made, It has the drawback that. in
size, it approximates an ordinary box camera, and
the weight is considerably increased by the ne-
cessity for plate and filament batteries. In spite
of these drawbacks. it is easily portable and is
just as easy to use as the smaller types.

(This is the type of device now being devel-
oped in the Rapio NEws Laboratory, to be
described in the next issue or the one following,
for the benefit of those who may desire to con-
struct their own.—THE EDITORS.)

Electrical Hearing Aid Design

Portable hearing devices, both those employing vacuum tubes
and those of the pocket type that consist only of a microphone,
headphone and battery (as shown in Figure 2), require ex-
tremely careful design of both microphone and headphone.
Vast strides in this direction have been made by engineers
during the past few years. The modern microphones consist
usually of a carbon membrane or diaphragm under which car-
bon particles are placed in a carbon block. All of these carbon
parts are highly compressed and polished so as to reduce fric-
tion to a minimum. These, of course, function on the princi-
ple of the ordinary carbon microphone in which the electrical
resistance varies with variations of the pressure resulting from
the action of sound waves on the diaphragm. This variation
in resistance varies the battery current and thus results in the
reproduction of sounds in the headphone. Practically all of
the factors in both microphone and headphone affect the fre-
quency characteristics of the combination and in no case is a
straight-line characteristic obtained nor would such a charac-
teristic be desirable. for reasons alrcady mentioned. The size
and shape of the carbon particles, the resonating air spaces
within the microphone. the thickness and tension of the dia-
phragm and the size and shape of the enclosure within which
the microphone is placed. all have their effect on the character-
istics of reproduction.

In some of the microphones employed in hearing devices
other features are incorporated. There is one type, for in-
stance. in which the electrical current passes from one of the
terminals. through the carbon balls to the diaphragm, through
a portion of the diaphragm and back through another group
of carbon balls into another cup which forms the other ter-
minal of the microphone. But in general. the design of sensi-
tive microphones follows that (Continued on page 437)
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24 Pound Laboratory

As radio progresses the diagnosis of trouble in receivers becomes more and

more complicated. The portable set analyzer has therefore become indis-

pensable to the service man. The author gives some idea of the amazing
variety of tests possible with a modern analyzer

HE serviceman who attempts to

remedy faults in a radio receiver

by haphazard methods immediately

places himself in a disadvantageous position. Set owners
have been educated to expect the radio trouble shooter to fol-
low a systematic, definite procedure. They look with sus-
picion on the serviceman who answers a trouble call without
adequate testing equipment. Moreover, they are correct in
questioning the competence of the man who, in all cases, insists
that the set must be taken back to the shop in order to locate
and remedy trouble.

It is obvious that the radio serviceman should provide
himself with complete portable testing equipment. This means
a comprehensive set analvzer, capable of performing every re-
quired test and of locating troubles without removing the radio
set from the home of the owner. A miscellaneous assortment
of meters and leads does not constitute suitable test equipment.

Without question, an all-around analyzer enables the service-
man to perform more work
and to complete each job more
satisfactorily than would be
possible in any other way.
Using a set analyzer of correct
design, he can deliver worth-
while results rapidly, instead
of having to offer flimsy alibis
and excuses.

Using a Set Analyzer

The carefully designed, up-
to-the-minute radio set ana-
lyzer is a marvel of human in-
genuity, comparable in its pre-
cision to the finest watch. The
analogy between the analyzer
and the watch can be carried
still further.  Although the
“works’ of the watch are quite
intricate, the user tells the
time at a glance, without a
thought of the operating mech-
anism. Beneath the panel of
the analyzer there is a compli-
cated system of switches and
wiring connections, but here
also the user does not have to
worry about /ow the device
functions. He merely follows
a few simple directions, ob-
tained with the analyzer, and
he is then able to locate
troubles and to make all sorts of radio tests almost as readily
as he tells the time with his watch.

As an illustration of the importance of radio set analyzers,
the manager of a large radio service organization recently made
the statement that the comparatively inexperienced serviceman
equipped with a modern analyzer was able to do better work
than the technically trained man without such an instrument.
While it is true that no mere instrument can ever take the
place of a technical training, it is equally true that for radio
trouble finding no amount of training can take the place of an
up-to-date set analyzer,

Using a set analyzer, the location of trouble in a defective
receiver is systematized and reduced to a simple routine. A
compact instruction pamphlet tells exactly how each test is
made and test data on all important radio receivers is available.

By Harry Georges

THE NEW SET ANALYZER
The hardwood carrying case is provided «with a slip-hinge

cover and convenient carrying handle.
are provided for accessories and small tools

After using an analyzer once or twice, the
routine is readily memorized and there-
after it is no longer necessary to depend
on the instruction booklet for reference purposes.

The new Supreme AAA1 Diagnometer is a splendid example

cof a testing instrument of practically universal application.

Although the Diagnometer is only 674 by 1114 by 1834 inches
and weighs less than twenty-four pounds, it is an amazingly
complete portable laboratory, capable of testing the newest as
well as the oldest types of radio receivers. In fact, it is
designed (o meet radio service requirements on all radio sets,
whether operated from direct current, alternating current,
socket power devices or batteries. Careful design, following
upon extensive research, has made it possible to incorporate
within a single analyzer all the
essentials of set and tube test-
ing which hitherto required a
multiplicity of servicing instru-
ments.

This test device combines
the functions of five distinct
service instruments, namely:
analyzer, tube tester, shielded
oscillator, chmmeter-megohm-
meter, and capacity tester.
Just how is it possible for a
single portable unit to accom-
plish so many different tests?
A description of the apparatus
incorporated within the Diag-
nometer will serve to explain
this. Since meters constitute
the “heart” of an analyzer, this
equipment will be described
first.

The Meters

Two panel type meters are
used—one a universal a.c.-
d.c. meter of the precision
copper-oxide rectifier type
with a tandem scale selector
switch. The other meter is a
d.c. milliammeter, which is al-
ways connected in the plate
circuit. This latter arrange-
ment provides plate current
readings of circuits and tubes
under analysis, without the
manipulation of any current
switches while testing the vari-
ous potentials of other circuits terminating at the tube sockets.

The universal a.c.-d.c. meter, known as a multi-meter, is
probably the most unique as well as useful feature of the Diag-
nometer. It possesses voltage ranges of 2.5, 10, 25, 100, 250
and 1000 volts and is available in all circuits through the
analyzer plug. Both a.c. and d.c. voltages are measured at
1000 ohms per volt sensitivity.

Direct-current ranges of O to 40 and O to 200 volts
are available at 2500 ohms per volt. for external use. These
are especially desirable in connection with the servicing of
automobile and aeroplane radio receivers. An a.c. and d.c.
voltage range of O to 2500 volts is available externally for
servicing public address systems, talking motion picture ampli-
fiers and amateur transmitter installations.

The following a.c. and d.c. milliampere ranges are available

Adegquate compartments
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for analytical or external use: O to 2.5, 0 to 10, O to 25, 0 to
100, and O to 250 milliamperes. In addition, this universal
meter has an external a.c. and d.c. current range of O to 2.5
amperes.

All a.c. and d.c. voltage and current ranges of the multi-
meter arc controlled by a single tandem ‘scale selector”
switch, located ncar the center of the
instrument panel. The two major cur-
rent and potential measuring ranges of 25
and 100 are decimally associated with the
scale selector. With this arrangement. all
indications are either directly read or are
multiplied or divided by 10. thereby
greatly simplifying the practical use of
the meter.

The above description of the wide di-
versity of uses and ranges of the uni-
versal multi-meter. while fairly complete,
does not give a really adequate concep-
tion of the servicing possibilities of this
instrument. Even a superficial study of
the almost infinite applications of this
meter makes it obvious that there is small
likelthood of any developments in the ra-
dio industry which will ever call for any
important change in the Diagnometer.

Push-Button Safeguards Meter

The multi-meter is not in any analytical
or tube checker circuit until a push-button is pressed for the
desired reading. As a result. maximum protection is given to
the meter at all times. Actual tests have shown that this in-
strument will stand a 3000 per cent. overload. All a.c. and d.c.
voltage ranges. in addition to being obtainable through the
analyzing plug. are also available for external use. through
bakelite-protected pin jacks. A special feature of the multi-
meter is the fact that the meter glass may be replaced without
removing the meter. Incidentally. provision is made for the
use of the multi-meter as an output meter, for “synchronizing.”
“peaking.” etc.

The second meter. as mentioned above, is a d.c. milliam-
meter. This has two ranges
for plate current analytical
readings and tube testing—O0 to
8 ma. and O to 80 ma. Danger-
ous current surges. which
often accompany the breaking
of high-voltage circuits, are
entirely eliminated by keeping
the d.c. milliammeter always
connected in the plate circuit
under analysis.

In the Diagnometer the an-
alyzer circuits are designed to
meet all radio service needs on
all types of receivers and tubes,
including the new power pen-
tode, variable-mu. automobile
radio and two-volt tubes. Pro-
visions are also made for ade-
quate tests of the older type
battery-operated radio scts and
also of power supplies using
Raytheon rectifier tubes. This
instrument may also be used
for analytical a.c. voltage (1000
ohms per volt) test up to 1000
volts on each side of center-
tapped plate supply transform-
ers. through the rectifier tube
socket. A.C. line voltage may
be read through the line supply
cable by merely pressing a
push-button. External connections are unnecessary for this
purpose. All of the circuit analyses of the circuit under test
may be made during the actual operation of the radio receiver,
using the regular power normally supplied. without disturbing
any permanent connection of the set under test.

The analyzer plug is of noteworthy design, being equipped
with a special snap-catch arrangement for engaging the
adapter. This prevents the adapter from becoming sepa-

WALL

By means of thr
nstrument can

Lt

©

BRACKETS FOR

MOUNTING

ee iron brackets the

be

as a permanent test panel. either on
the acall or on the test bench
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rated from the plug when used in tube sockets having tight-
fitting contacts. The analyzer plug has a UY base, as the
majority of sockets in the new type radio receivers are of the
five-prong type. A four-prong adapted is provided for analyses
of rectifier and power tube circuits and for sets of the older
type having UX sockets. The control grid lug is fastened to
the analyzer plug by a flexible lead, which
enables the operator to complete the con-
trol grid connections of screen-grid tubes.
regardless of the type of radio set under
test. For the r.f. pentode tubes, a circuit
is provided which terminates with the
necessary terminal of the analyzer plug.
so that this terminal may be connected Lo
a suitable adapter for these tubes.

Among the numerous analytical tests
which can be made merely by inserting
the analyzer plug in the radio set socket
and with the tube in the analyzer load
socket are: d.c. or a.c. filament voltage.
plate voltage. “C” bias voltage, screen-
grid voltage. screen-grid current, cathode
voltage. control-grid voltage, plate cur-
rent and also grid current (other than
screen-grid tubes).

readily installed

Tube Test Provisions

In iddition to the sockets provided for
analyzing purposes, there are five tube
testing sockets. with the necessary switches for connecting the
proper potentials to these sockets for tube tests. Alternating
current power-supply potentials ranging from 100 to 240 volts
may be employed for these tests, a suitable selector switch be-
ing included for selecting the power potential. As a resuit of
this convenient arrangement. elaborate tube testing tables are
not required. Test readings of the various type of tubes are
furnished with the instrument. All potentials employed in the
tube tester circuits are also available at external connections
for any such tests, as desired. A “filameter-heater” selector
switch is provided for all tubes having filament ratings of from
1V5 to 7% volts.
The grid potentials of the tube checker circuits are provided
by the voltage drop across a biasing (Continued on page 442)
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Al controls are clearly marked by permanent engraving on the

bakelite panel. The panel measures 1755 inches by 10%2 inches
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The DECIBEL

Its Definition, Derivation and Application

The decibel is becoming an indispensable unit in the radio field. Yet too
few, even among those who use the term, know exactly what it is all about.
To these this explanation will be helpful

S radio progresses, one finds that
increasing use is made of
the “decibel” in technical litera-
ture. An understanding of its meaning and facility in

its use are essential to engineers, broadcast station employees,
experimenters and servicemen.

There seems to be some difficulty encountered by the aver-
age man when studying the subject. Yet it is really simple.
The “decibel,” which is the same thing as the old *“transmis-
sion unit,” is a unit for measuring the efficiency of telephone
or associated electric circuits.

We all know that efficiency is usually measured in percent-
ages. A steam engine with an efficiency of 159 delivers at
the crankshaft 15¢ of the heat energy supplied to it by the
fire under the boiler. The ratio of output. power to input power
is then .15.

Telephone engineers in past decades used as a unit the ef-
ficiency of one mile of standard cable with certain standard
resistance and capacity assumed. The cable, however, had a
different impedance (and therefore a different efficiency) at
different frequencies, so that another measurement scale had
to be devised, and this was at that time called the “transmission
unit.” Later, by international agreement, this name was
changed to “decibel,” meaning one-tenth of a ‘bel.” The
“bel” was so called in honor of Alexander Graham Bell, the
inventor of the telephone.

Since the definition of the decibel involves some mathematics
and logarithms, many readers seem to think that it must neces-
sarily be very unreal and abstract.

The decibel is a natural unit, based approximately on the
way our ears react to differences in sound power. When we
desire to express the efficiency of a piece of telephone appa-
ratus in per cent. we give the ratio between the output and
the input power in watts, ergs or other units. But our ears do
not react to sound in the proportion that a wattmeter does;
they react to sound proportionally -to the logarithm of the
power in watts.

The response of our ears is approximately as follows: Let us
suppose that a certain amplifier has an output of 1000 milli-
watts. Now we insert a network between the output terminals
and the loudspeaker and suppose this network has just the
right impedance to reduce the volume by so small an amount
that the ear can just notice the difference. When we now
measure the power at the output terminals of the network it
is found to be 794 milliwatts. The efficiency of this network
is, then, 794/1000 = .794 or 79.4%.

To the ear it is, however, but “one step down,” for, as we
said, this is the least difference we can notice.

We now insert, between the output of this network and the

By John M. Borst

loudspeaker, another network of the
same impedance. It goes without say-
ing that the power is again going to be
reduced, this time to 79.4% of 794 milliwatts, or to .794° of
the original power. To the ear, however, this is only “two
steps down.”

We see, then, that every time the power is decreased a cer-
tain ratio the sound level, as our ears hear it, is diminished one
unit. When we then try to express this by a mathematical
equation, the unit is defined by the exponential relation

0
=

P
where r = the ratio corresponding to the least difference in
volume our ears can detect
n = the number of our new units

P, = the output power
P; = the input power
Taking the logarithm of both sides of the equation and solving
for n:
P
nlogr = log
t
if we can use a base of logarithms equal to r, then log r = 1
and the formula becomes:
P,

n = log, —

P;
the effect of using another base than r will result in a unit dif-
ferent in size from the minimum difference the ear can detect.
There are two bases for logarithms in common use: The
number e = 2.71828, giving rise to the Naperian (natural log-
arithms) and the base 10 giving the Briggs (common) log-

arithms.

When the Naperian logarithms are used we get a unit called

the “neper.” Using the common logarithms gives n in “bels”
and the decibel (db.) is therefore one-tenth of a bel, so that
Py
n = 10 log,, — decibels
P;

The decibel, it will be seen, corresponds approximately to
the least difference the ear can detect, Very often the differnce
in ratio of output to input is known in terms of a voltage ratio
or a current ratio. Since the power is proportional to the
square of the current or the voltage—if the impedance remains
the same—we have to multiply the logarithm of the voltage or
current ratios by twenty instead of by ten, in order to obtain
the efficiency in decibels.

DECIBELS

, 10 , 2 30 40 . 50 60 L, T .80 90 . _10g
L T T T A O O O T T O T T T T T T LT
POWER RATIO

o 100 {0 o4 108 o o’ 108 o® o
LTI T T T T OO T T T T T IO T T T T T
CURRENT-VOLTAGE RATIO

5 {0 . loo ,_1000 . 10000 100,000
N 2 W B B I S B 5 8 B ) S 5 5 5 O 8 [T T I TIIT R I D

A DECIBEL CHART FOR READY REFERENCE

Figure 1. L
may be used both for electrical and sound pover.

The chart shows relationship betaween gain in decibels, poaver ratio and current-voltage ratio.
The air-pressure (millibar) ratio may be read on the current-voltage ratio scale

The povwer-ratio scale
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Thereiore ) N
n = 20 log,, — decibels Therefore e* — 10
E; Taking commeon logarithms of both sides, we have
L5 N
and n = 20 log,, — decibels nlog.e = —
I 20 _
Examples: or N = (20, log,c)n = 20 X 434n

1. What is the efficiency. in deci- = 8.68n. The number of decibels is
bels. of a circuit which gives an out- N Log Log Antilog therefore $.68 times the number of
put of 398 milliwatts with a 1000- i o 3 ; nepers and one neper equals 8.68
milliwatts input? decibels.

Answer: The ratio of output to : O o 1126 The decibel. it should be under-
input power is 398,1000. Taking 3 0417 | 02 | 585 stood, does not indicate any absolute
the logarithm of this ratio, we have 4 0.602 (TWICE Log 2) | 0.3 | 2.0 (NEARLY) power-level; it only indicates the
log 398,1000 = log 398 — log 1000 5 0.699 (Log 10 -Log2) | 04 | 2.5 ratio between the input and the out-
= 25999 — 3 = — 0.4001. There- 3 0718 (Log2-Log3) | 05 | 316 put. In the case of a volume indi-
fore the efficiency in db. is ten times cator, as used in broadcast stations,
—0.4001 or —4 db. This is called a |7 | 0845 ' ®6 | &5p it has become customary to fix a cer-
4 db. “loss” or 4 dbh. “down.” & | 0.903 (THRICE Log?2) | 0.7 | 5.0(NEARLY) tain reference level and then, if we

2. An amplifier has a gain of 23 9 0.954 (TWICE Log 3) | 08 | 6.3 speak of so many db. above or below
db. If the input is 15 milliwatts, o | 1000 1 o0s | qea this level, the power can be defined
how much is the output? in watts. Ior this reference level is

Answer: The logarithm of the L I 29 usually chosen the value .006 watt,
power ratio is 1,10 of 23 or 2.3. or 6 milliwatts. There are also other
looking in the logarithm table. we “zero levels” in use, but as a rule we
find that .3 is the mantissa of the logarithm of 2. The charac- can assume (hat the reference level is 6 milliwatts.
teristic of the logarithm shows us that the antilogarithm is be- In general, in the broadcast field, if an engincer speaks of a
tween 100 and 1000. Therefore the power ratio is 200. Thus  generator, like a microphone or a magnetic pick-up, being so
the output is found to be 200 X 15 = 3000 milliwatts. many db. down or up, we may assume that the power output

3. In a telephone circuit the power is reduced by 34 db. of these devices arc so many db. below or ahove 6 milliwatts.
What is the input if the output is 4 milliwatts? So far we have only spoken of the db. as giving ratios of

Answer: The logarithm of the power ratio is 1/10 of —34  electrical power, but it applies equally to the power of the sound
or —3.4. To look this up m the logarithm table we have to  waves in the air. They may be measured in watts or ergs.
make a slight transformation. The mantissa given in the log- Then, if a sound-power level is increased from 10 ergs to
arithm table is positive; only the characteristics may be nega- 10,000 ergs, the increase is said to be 30 decibels. A decrease

tive. Therefore we write —3.4 = .6 — 4 and .6 is the posi- to 1 crg corresponds to 10 db. down.

tive mantissa which we may find in the logarithm table. The It has been customary, however, to measure sound power in
antilogarithm of .6 is 4. Therefore the power ratio is .0004, terms of the sound-pressure, in millibars. This is analogous to
according to the rules of logarithm. the voltage in clectrical circuits. Consequently, if the ratio be-

There is another way of arriving at the same figure. Let us  tween sound powers is cxpressed in millibars, we must multiply
suppose that it was plus 34 db.; then the log of the power the logarithm by 20 in order to get decibels, just as we did
ratio would be 3.4 and the ratio is found to be 2500. Then if  with the current or voltage ratio. This means that an increase
we reverse this, we find the ratio corresponding to —34 db. is  of sound pressure of 100 times (Continued on page 443)
12500 = .0004. The two methods
should not be confused.

4. The voltage gain of an amplifier is 1o~ 10
100. What is the gain in db? ' FE :1 TR T T
Answer: The gain in db. is 20 X log. EHEH TP - AT
100 = 20 X 2 = 40 db. gl s §ameaatliny nni 5b3
Since we have mentioned the existence ) T e ; ] :
of another unit, the “neper,” the reader T R SRR H
may be curious to know just what it is 84 8 s e A EERsEa IRy e e
and how many decibels there are in a ! a8 s e e e
“neper’”’ and why. : e T e s R
The number of ncpers gain or loss 1 TP . - (e Y
equals the natural logarithm of the ratio 5 o FaEeH HE Fe H
output-voltage/input-voltage or output- E [ H REs : T A
current/input-current, It should be un- €6 X6 FH : o8
derstood that the impedance in the cir- i o f ] HEEEEE
cuits must be the same when making the 2 z  FHE fifniais SSIEEEEEE HH
before-and-after measurements. Then 457 &5 T 5 o :
E, e |z g e R e
n (nepers) = log. — @ z e ] e
i 2344 5 4 T f‘:—i—% 1 e e I;
or = S i R R , :
is 34 3 THESE e
n = loge — ERERAEC! SocIRRRscr iRARRNS: ‘“;‘Tf" : ]
i ! ! 1
To find the relation between nepers 24 2 i cdSiiey FHHH !
and decibels we write this same equation T e j
in the exponential form: HH £f raansa } -
E, = | —.. = i 22
—_—— et 0 { 2 3 4 5 6 7 8 9 0
E; DB. GAIN —
which follows from the definition of i - r J : : ‘; ! 3 i :
the logarithm, where n is in nepers. <« DB LOSS
Also for the same reason
E, N CONVERSION CURVE FOR DB. GAIN OR LOSS
— = 10" Figure 2. 4 curve showing db. gain for power-ratios from one to ten and db. loss for
E: poacer ratios from one to one-tenth. The scales marked “loss” are used together, as
where N is in decibels. are the two scales marked “gain”

www americanradiohictorv com


www.americanradiohistory.com

386

Ranio NEws ror NovEMBER, 1931

Television Goes to Sea

Another step was taken in television development when equipment was installed on

the S. S. Leviathan to permit pick-up of American television programs at sea.

The

results of the test are presented here, together with a description of the installation

television cruise ever made by a steamship.

As a passenger on the Leviathan, in the com-

pany of 1500 vacationists,’] became the first
woman—so they tell me—to see a television image
at sea during the course of experiments involving
the initial shore-to-ship visual broadcasts. Ever
since that trip my mind has been figuring the
possibilities of television; first,in the reception of
scenes on both sides of the Atlantic while a vessel
is in mid-ocean; second, in the service that televi-
sion will render to humanity, in bringing people
closer together and hastening the era of real un-
derstanding and promoting the cause of education
and universal peace in a manner that sociologists
and statesmen never dreamed of—and such dem-
onstrations of television’s usefulness will come
quickly as the art reaches a more practical stage.
Judging by what I saw away out on the ocean,
television is definitely on its way toward the pe-
riod when it will be in every-day useii

Special programs had been arrange 3
for reception on the Leviathan—the By Vl(ﬂet
first night by the Columbia Broadcast-
ing System and the second evening through Stations WI1XAV
and WIXAU in Boston. The former proved to be a mass of
black blotches on the screen, because of the terrific electrical
disturbances in the atmosphere. Lightning flashes were warn-
ings that weak television signals would be obliterated, and so
for several hours engineers just threw up their hands. But
when static died down, faces began to appear and the crowd
on the Leviathan forgot the “talkies” to rush over into the cor-
ner of the night club and watch the magic reproductions on the
instruments that had been set up by the Shortwave and Tele-
vision Corporation. All of them knew that static interfered
with radio, but probably not one of the throng had ever before
perceived what static would do to distort or entirely eliminate
vision presentations—and when a singer was shown in clarity
there was a hearty burst of applause that must have cheered
the spirits of Marshall P.
Wilder and J. Everett
Nestell, who had labored
so industriously in in-
stalling the apparatus and
testing out all sorts of an-
tennas.

But the real excitement
came on the following
night—a stirring event, in-
deed. which will be re-
membered whenever the
story of television devel-
opment is told by future
historians.

Mayor James M. Cur-
ley of Boston had re-
turned from FEurope on
the previous trip of the
Leviathan. While in Paris
he spoke from the Eiffel
Tower and was heard in
the United States. thanks
to short-wave relays. That
stunt made him more in-
terested in radio than be-

IT was a real thrill to participate in the first

*Shortwave and Television

Corp.

THE RADIOVISOR INSTALLATION ON THE LEVIATHAN

The radiovisor avas set up in the night club aboard this “floating city”
To the right of the radiovisor is Marshall P. Wilder, engineer in charge
of the tests. His assistant, J. Everett Nestell, is at the left

fore, so when the invitation came for the most
prominent réle in connection with the Lewia-
than television program he accepted with
promptness and enthusiasm. It was particu-
larly fitting that Mr. Curley’s countenance
should be radiated across space, because he has
been a well-known figure in American public
life for years and many of those on board were
friends of long standing—important in that if
his image did appear there would be quick rec-
ognition.

I vividly recall the excitement about 9:30
o'clock (just 9:00 in Boston, the ship being
350 miles northeast). Mr. Wilder had been
making tests in the wireless room, where an-
other short-wave receiver and a television unit
had been placed in position. He confessed that
static was discouragingly strong—that really the
disturbances had surrounded the cheek of Nata-
lie Tower, the CBS television girl, with a most

. disfiguring array of whiskers—just as

static had put a big mustache on

HOngOI] Mayor Walker (I know he would

have enjoyed seeing himself in the

guise of a peanut vendor) on his appearance before the photo-

electric cells. 1t's a habit static has, providing hirsute adorn-
ments.

Then Mr. Wilder shouted out that, static or no static, the
much-sought-for station had been tuned in. “We've got Bos-
ton!” he exclaimed—and sure enough the evidence came out
of the loudspeaker. The apparatus in the salon was switched
on and everybody fought for a place before the lens. The
announcer, a girl, and then—Curley!—all loomed up in rapid
succession, the Mayor doing a little dance the like of which
only television experimenters know about. then with proper
adjustment and a recession of the interference level, in he
bobbed again, beaming. “That’s Curley.” yelled a half dozen
voices—and in the background could be heard his distinctive
radio voice, brought to the ship via W1XAU, sound auxiliary
of WIXAV. But the at-
mospheric crashes put an
artillery efiect on his ad-
jectives, so that only part
of his speech could be in-
terpreted on the Levia-
than loudspeaker system,
which finally had to be
turned off in favor of two
small reproducers when
the noise factor became
ear-splitting. In the
meantime his image was
held and a few moments
later a rather stern-look-
ing figure took his place
—that was George Ban-
croft, popular movie star
of Paramount-Publix Cor-
poration, making a début
in radiovision.

But Mr. Bancroft was
wiped out hurriedly as the
American Telephone and
Telegraph circuit on the
Leviathan was placed into
operation, by previous un-
derstanding. This was in
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THE LEVIATHAN TRIES OUT TELEVISION

The Leviathan has had a unique history; first under the mwame “VUaterland,” as the flagship of the German merchant marine,

then as an American troop transport and later an American liner. The latest page in its history avas aritten avhen, on a
recent trip, it avent to sea carrying television equipment, the first ship to he so equipped

courtesy to Mayor Curley. who naturally was seeking imme-
diate information, via this wonderful medium, as to what hap-
pened to physiognomy when hurled through the ether. Com-
modore Albert Randall had arranged to talk with his friend
the Mayor. That would have been his second radio episode
of the night, as he had taken part in a program with Robert
L. (‘“Believe It or Not”) Ripley sent from the Leviatian phone
station at 8:00 o’clock. But fog loomed up and the Com-
modore rushed to the bridge. So Eric Palmer, who had sug-
gested the television test to the United States Lines, sat in the
telephone room right next to the television station and spoke
with the Mayor. Leaving the booth, Mr. Palmer told the
crowd that the Mayor was mighty pleased to have

been seen in so amazing a manner and had i
expressed the hope that folks out at sea Gt
were abiding strictly by the Eighteenth

Amendment (so solicitous of our wel- i

fare!). The phone cost $7.00 a min- ‘ '
ute, but the Curley quips as re-
lated to the passengers were
priceless. It was a jolly ending
to a dramatic incident.

-
T

An Experiment

The passengers had been in-
formed in a spcech delivered
by Mr. Palmer that they were
not to expect entertainment—
that it was a scientific test,
pure and simple, limited in its
chances of success through
many obstacles, such as the
overcoming of static and the fact
that only 1000 watts power was
being used by WI1XAU, which, like
other television stations, does not
count on a regular service area of much
more than one-tenth the distance that was
regarded as a barrier on the experimental
program. The whole affair, therefore, was treated
in that light—but pictures came in, and that was the
main thing. And certainly the pictures a night later were espe-
cially fine, so as to mark the true success of the stunt—
images being picked up under more normal atmospheric con-
ditions from NBC and Columbia with a most encouraging
measure of fidelity.

All those who have been experimenting with television are
interested in the technical side of the experiment. That will be
conveyed in Mr. Wilder’s own words. Let me tell you who
Mr. Wilder is—a chap just 25 years of age, filled not only

with knowledge but with genuine fervor for his profession
(even to foregoing dinner on the big night). He had spent many
previous hours on the Leviathan and knew the conditions
under which installations had to be made to insure the best
results. Mr. Wilder is a personality—as might be expected of
the son of the famous humorist, Marshall P. Wilder (‘“the
prince of entertainers and the entertainer of princes”). The
late Mr. Wilder, who died 16 years ago, certainly never dreamed
that this lad would become a showman of a new era when hu-
morists could be seen and heard by friends miles and miles
away from them.
The young engineer is still studying at Massachusetts In-
stitute of Technology. Last year he was abroad,
y looking into European broadcasting systems;
{ now he is devoting most of his time to
I the production of television receivers
that are so simple the ordinary indi-
vidual can use them with nearly the
same ease as marks the operation of
a regular broadcast set for bring-
ing in WJZ, WABC, or KDKA.
Herewith Mr. Wilder gives the
story of the Leviathan test
from the experts’ viewpoint:
“Arrived in New York
Tuesday morning and, with
the help of Mr. Godfrey, in-
stalled televisor and receiver
with necessary rotary trans-
former in the rheostat room on
B deck of the Leviathan, lying
at her pier.

The Test Antenna

“An adequate antenna system was
obtained by passing a wire under the
carpet of the Night Club entrance salon,

through a door entering into a switchboard
room, thence via trap door through the motor

compartment, and between deck into the radio
marine operating room.

“Entire facilities of the Leuviathan’s radio equipment were
placed at our disposal through the courtesy of Chief Operator
Young. From him we were assigned an antenna strung be-
tween two stacks, approximately 150 feet above the water
level. We bolted a ground clamp to an ‘I’ beam below in the
rheostat room. Immediately the electrical noises with which
we had so much trouble without an antenna disappeared almost
entirely. Signals from Columbia, NBC and 3XK of Wash-
ington came in with excellent quality. (Continued on page 439)
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VISIBILITY TEST IN THE
The light-sensitive measuring equipment used in determinin
ing compartment of the famous wehicula

- )

HOLLAND TUBE

Rabvro News rox NovempBer, 1931

¢ ) amount of wisibility along the upper wventilate
r tunnel incorporated photo-electric tubes and associated devices

Using the Selenium Bridge

T his is the second article of the series on the new radiovisor bridge, a selenium
cell tube of greatly improved qualifications. It includes a discussion of the tube
characteristics and hints on circuit operation

HE development of the sele-
nium bridge. which was the
subject of the preceding ar-
ticle in the October issue of

Rapro NEws, has stimulated a lively interest among American
Particularly is this
true of the new Burgess radiovisor bridge, otherwise known as

experimenters with light-sensitive devices.

a selenium-cell tube, as it eliminates a
number of the drawbacks formerly asso-
ciated with photo-conductive cells of the
selenium type. It is practically permanent
in response, permits minimum leakage and
its speed of operation has been increased
to frequencies entirely satisfactory for
talking-moving-picture work.

The Cell’s Characteristics

This second article will deal with the
tube’s characteristics and with the asso-
ciated accessories, relays, etc., that may be
used with it in circuit work for employing
the bridge as a relay control.

The new cells are available in two types:
LB-4, a general-purpose tube for 110 volts
d.c., with a resistance of 1-10 megohms.
and type LB-5, also a general-purpose
tube, for 110 volts a.c., 1-10 megohms.
The bridges may be used on any voltage
from 10 to 500 where the total power dis-
sipation does not exceed 0.1 watt.

The curve in Figure 1 shows the light
and dark currents for the bridge, between
the minimum and maximum allowable plate
currents, for an illumination approximately
100 foot candle. It should be noticed that
the light current remains practically con-
stant above 300 volts.

By Laurence M. Cockaday

Part Two

falling illumination characteristics.
the new bridge and earlier types of selenium cells, in Figure 3,
the curve of an ordinary selenium cell is shown against the
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THE TUBE'S RESPONSE

Figure 1. Plotted above are the cur-
rent curves for the new cell at po-
tentials up to 500 wolts
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The curve in Figure 2 indicates
current through the bridge for va-
rious illuminations up to 50 foot
candles, giving both the rising and
As a comparison between

curve of the radiovisor bridge for an illu-
mination up to 40 foot candles. This illus-
trates at a glance the improved efficiency of
the new tube. Figure 4 shows the effect
of illuminating the bridge for a period of
one second and then darkening it for a like
period. It will be noticed that the cell
responds extremely rapidly to changes in
light intensity at the upper portions of the
curve. This curve is a reproduction of an
oscillograph measurement and there is an
instantaneous drop of approximately 50¢,
in current from light to darkness.

Suitable Relay Types

When this cell is to be used directly,
without amplification, with a sensitive re-
lay, it is imperative that a polarized relay
with operating currents of the order of 0.5
milliampere or less be employed. This
rclay should make or break its own output
on a variation of about 0.03 milliamperes,
and the output contacts should be capable
of carrying at least 0.2 ampere at 12 volts,
for most uses. Adjustments of the field
and output contacts should be easily made
to allow satisfactory setting of the relay
in connection with the bridge, the manu-
facturers recommend. A suitable moving-
coil relay such as those used in electrical
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meter movements, provided with
contact points, may also be em-
ployed.

When the bridge is to be used
with an amplifier, as shown in
Figure 6, a more powerful relay
may be employed in the plate
circuit of the amplifier tube.
This secondary relay may be of
the standard telephone type,
similar to the Bell Telephone
relay type 221. This relay
should be capable of operating
on a current flow of 5 milliam-
peres. The applied voltages
may run up to and including 100
volts. OQutput contacts may be
mounted on the armature as de-
sired. However, when a positive
clectrical contact is essential in
circuits controlling as much as 4
or 5 amperes, up to voltages of
220 volts, a vacuum contact will
be found advisable to be used,
rather than ordinary contacts in
the open air.

Vacuum Contact Figure 7.
Operates Quickly

The new vacuum contact in-
troduced inte the American
market by the Burgess Laboratories is an improved device
which can be operated by hand, by mechanical means or by
an electro-magnetic relay. The device is illustrated in Figure
7. It operates in any position and is unaffected by vibration.
The principle of operation is extremely simple.

The new vacuum contact relies for its operation on the elas-
tic property of thin layers of glass to allow movement of me-
chanical contacts sealed in vacua. As scen in the illustration,
the device is mounted in a tubular glass envelope with the two
output contacts and connecting leads at one end. The metallic
contacts are kept closed by a spring. At the other end of
the glass container is a flexible giass bellows attached to
a glass operating arm which

THE VACUUM CONTACT

The uniqgue make-and-break de-

vice awhich wwill connect and disconnect as

much as two horsepower at high speeds
aithout arcing

389

MOUNTED ON THE RELAY
Figure 8. Here is the high-speed vacuum con-
tact attached to a telephone relay rwln'clz_i:
actuated by a wvacuum-tube amplifier working

out of the radiovisor bridge

uum eliminates chattering and the hang-overs usually experi-
enced with some other forms of open-air contacts. The
new contact requires a movement of only 0.02 inch at the
operating stem and this is obtained by an external force of
only 6 to 10 ounces. The circuit may be broken without arcing
at ‘a separation of 0.001 inch between the internal contact
blocks. Under test these contacts have been used as many as
124.000,000 times without interruption or break-down. The
device may be mounted as shown in Figure 8, in connection
with a telephone relay equipment, with a suitable mechanical
link motion installed between the armature and the operating
stem of the vacuum contact.

Such a combination of re-

extends from the end. A slight lay and vacuum contact may
movement of this stem s be placed in circuits for a.c.
communicated to the contact operation with a vacuum tube
block through the bellows, 2 MEG. RELAY :I_+ amplifier, as shown in the dia-
which causes the contacts to z 25 MFD. -30 . gram in Figure 5.
open, 8 = The vacuum contact may be
As the electrical contact is = used in a number of ways so
made and broken inside the 2MEG = that it can be opened by the
vacuum tube, it is free from BRIDGH = magnetic relay, remaining
arcing or corrosion. It can i i closed in normal operation, or
handle its rated current of six 7‘SV'E+ A closed by the magnetic relay,
amperes at potentials as high L remaining open normally. This
as 220 volts and speed up to 40 iEonnls cffect is shown in the series of
interruptions per second. The illustrations in Figure 9 and
e o = = TWO N2 6 AMP i 3
break is positive and the vac - AWOLNSSly =i L S AMS the (Continued on page 432)
SELENIUM BRIDGE CIRCUIT T T T
’ Figure 6. Showing the cell operating through 0.35 '/
- an amplifier tube directly into a secondary o
2 = ,Q\O
Q relay 0 030 &
5 o 3
< 3 3"35
< | 2025 H S
3] - [s)
3 l 2o 0lE
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RADIOVISOR BRIDGE CHARACTERISTICS

Figure 2.

Here are the current tllumination curves for the mew cell avith both increasing and decreasing illumina-

tion. Figure ¢, center: Curve showing speed characteristic awith light on-and-off in one-second intervals, Figure 3,
right: Comparison curves between the bridge and an ordinary selenium cell
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A Universal Receiver
Which Operates from Either A.C. or D.C. Lines

Last month a general description of this new receiver was given, pointing out the

unique switching arrangement which permits its use on either a.c. or d.c. line

supply. This month complete constructional data are given for the benefit of
readers who would like to duplicate this unusual set

the circuit of the Ansley a.c.-d.c. re-
ceiving set and the features which
make it possible to operate this set on
either type of electric current. This re-
ceiver was designed to meet the needs of residents of those
metropolitan districts where both alternating and direct cur-
rent are supplied in the residential sections. These people
have long felt the need for a radio set which would not be
useless if they moved to apartments having a different current
supply and which would not restrict them in their choice of
apartments.
For those who like to build

IN the article last month we described

By H. G. Cisin
Part Two

which may now be mounted on their
brackets on top of the chassis. The long
threaded rods pass through the resistors
and draw the brackets together against
them. The two lugs at each end are
soldered together, connecting the resistors in parallel.

The four gang tuning condenser, C1, C2, C3 and C4, with
the drum dial in the center, is now mounted at the front of
the chassis. It is spaced up from the base by Z4-inch sleeves
and is fastened by 1Y-inch screws which pass through the
sleeves and are threaded into the condenser frame. The small
resistor R15 is now mounted on

their own sets, a kit of parts is
available. Many of the small
parts are mounted in assemblies
which are partially wired and are
tested in the laboratoryv. This
makes the actual wiring and as-
sembling a relatively simple mat-
ter for those who can follow a
schematic diagram and use a
soldering iron.

The base is of heavy steel
bent to shape and with all the
necessary holes drilled. It is
cadmium plated and polished.
making an attractive as well as a
rugged and substantial chassis.
The r.f. coils L1, L2, L3 and L4
are carefully matched in sets
and mounted in individual
shields which are then mounted

e
TO IOV, AC.OR D.C.

the bakelite back strip of the
chassis. From the ungrounded
filament terminals of T6 and T7
run two pairs of wires. one pair
going back to the two ends of
R13 and the other pair going
out through the base of the dial
light. The center tap of R15 is
grounded to the chassis.

The long cadmium-plated can,
15, contains all the by-pass con-
densers. It is mounted across
the front of the chassis, using
flat head screws, with the open
side up next to the base. The
leads coming out of this block
are marked so that it is an easy
matter to connect them to their
proper places, The voltage di-
vider, R16, is now mounted on a
threaded rod running through

on a common base. The carbon
resistors, R2. R4, R6, R7, R9,
R10, R11, R12, are all mounted
on a fibre strip with all con-
nections between them made.
The coupling condenser C135 and
the .001 condenser C13 are also
mounted on this strip. The
first step in assembling the set is
to mount all the sockets in their
proper places. as shown in the
photos. Tube shield bases should be installed at the same time
for tubes T1, T2, T3 and T4. The bakelite back strip should
now be mounted in place with the plug 10 and the speaker
socket 6 mounted on it.

Construction and Wiring Hints

It is advisable to wire up the filament circuit now before
other parts are added to make it more difficult. Since the
filaments are in series this circuit will be found very simple.
Starting from terminal (d) on the plug 10, a wire runs to one
filament lug of T1. From the other filament lug of Tl a
short wire runs to one filament terminal of T2. The other
filament terminal of T2 goes to one on T3. and so on. The
polarity of these terminals is immaterial. When T6 is reached
it will be noticed that the second terminal is grounded to the
chassis as is also one terminal of T7. Grounding lugs may be
inserted under the socket mounting screws for this purpose.
The wire from the remaining terminal of T7 should be left
long enough to reach up to the heavy resistors R17 and R18

In the center is the U. X.
socket for loudspeaker
connection. At right is
the plug, the heart of the
scheme awhich permits set
to be used on either a.c.
or d.c. supply lines by
changing connections

THE REAR CONNECTION PANEL

the bakelite back strip and the
chassis as shown in photograph,

THE RECEIVER FROM BELOW
The symbols shown here correspond awith those in Figure 1 and
in the list of parts achich appeared in the October issue
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with a mica washer at either end of the
resistor. The dry electrolytic filter conden-
ser, C17, C18, C19, is mounted next to R16
on the back. The filter choke, 14, and the
“Ant-Gnd” binding post strip are mounted on
the base. Four wires, about six inches long,
are soldered to the four terminals of the
socket T8 and the other ends left open for
the time being. The phonograph jack 8 and
the power transformer 9 are now mounted on
the back strip.

Wiring the Power Unit

Before other parts are fastened in place it
i1s advisable to do as much of the wiring as
possible. Beginning with the power trans-
former, 9, the leads from the primary are
brought out to terminals (a) and (b) in the
plug, 10. The filament and plate wires irom
the rectifier tube T8 arc now connected and
the center tap of the high voltage winding
brought out to form the negative side of the
filter circuit. This is not grounded but is
connected to the can of the filter condenser
forming one side of C17, C18 and C19, and
to the end tap (d) of the voltage divider R16.
The center tap of the filament winding forms
the positive side of the high voltage circuit

Ri{7T AND Ri8

and runs to the 4 mfd. condenser C17 and to
one side of the choke 14. An additional lead
from here connects to terminal (f) on the
plug and one from the negative side of the
filter to terminal (e). The other side of the
choke, 14, is brought out to CI13 and to terminal (i) on the
plug. Terminal (j) runs to C19 and to the end tap (a)
of the voltage divider R16. The tap (c) of R16 is grounded
to the chassis. The leads from C21 in the by-pass condenser
block are brought out to C18 and C19. The wire from C20
in the block runs to the end (d) of the voltage divider. A
lead from terminal (g) on the plug is connected to the F—
prong on the speaker socket, 6. Terminal (h) is run to the
F+ on the same socket.

The electric cord with the plug on it may now be inserted
through the large hole in the back strip and a knot tied on the
inside about three inches from the end to prevent it from
pulling through. One wire from the cord runs directly to
terminal (c) on the plug 10, and an additional wire from this
terminal connects to the free side of the resistors R17 and
R18. A pair of wires is now run up through the large hole in
the front of the chassis on the left hand side. These will
later be connected to the switch 13. One of them is spliced
to the remaining wire from the electric cord while the other

TOP VIEW OF CHASSIS

The simplicity of the layout above deck is quite striking. Ewven the coils are

mounted underneath, out of sight

runs to terminal (d) on the plug, which already has one end
of the filament circuit connected to it. This completes the
wiring of the power unit.

The Receiver Circuits Proper

The wires from the by-pass condenser block are brought
down to their proper places on the sockets. Since one side of
cach of these is grounded through the common lead to the
chassis, it is only necessary to consider one wire from each
condenser. The cathode terminals of sockets T1, T2 and T3
are grounded through the flexible resistors R1, R3 and RS3,
one end of each resistor being connected to the cathode and
the other to any convenient screw through the chassis. Be
careful to see that the cathode end does not short-circuit on
the other tube terminals. The leads from C3, C7 and C9 are
also connected to these cathodes. The 13500 ohm resistor R14
is connected to the cathode of T5 in the same way. The leads
from C6, C8, C10 and C12 are soldered to the screen-grid
terminal clips on T1, T2, T3 and T4 respectively. CI11 runs to
the center lug of the
phonograph jack 8 and

the lug from the outer
frame of the jack is

— grounded through the
1000 ohm flexible re-
sistor R8. The re-
maining lug on the jack
zoes directly to the ca-
thode of T4.

§T »

A

- Wires from the plate

terminals of T6 and T7
are connected to the

grid and plate termi-
nals of the speaker
socket 6, and a short

piece of wire is con-
nected to the grid

terminals of T6 and
*,-\M.\-] T7. The audio trans-
m | former, 3, should now

R17

HO V.
AC. or DC.

A ' be mounted and these
- grid wires fastened to

THE CIRCUIT DIAGRAM

Figure 1.

repeated here avith this omission corrected. All

Through an owersight the ground connection shown at one end of the wvolume-control
resistor, R10, avas omitted in the original circuit in the October issue.
of the remaining circuit features remain un-
changed, as in the original drazcing

the two ends of the
secondary winding. The
center tap of this wind-
ing is connected to end
(d) of the voltage di-
vider R16. The plate
(Cont'd on page 433)

The diagram is therefore
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Mathematics 1in Radio

Trigonometry and Its Application in Radio

By J. E.

E are dealing constantly with
electric waves in radio circuits,
particularly with waves sym-

metrical in shape, and it is of
interest at this time to develop the sine wave. With reference
to Figure 8, if the abscissa is represented by the angular de-
grees from O to 360, we are in a position to plot as ordinates
the numerical values of the sines of the angles which we
already know. Thus, by plotting the sines of the respective
angles for 0, 30, 43, 60 and 90 degrees, we have the ordinates
for the points lying in the first quadrant of the full circle.

Regarding the points lying in the sec-

Part Eleven

Smith*

engineering results in radio technique.
Let us determine the shape of the
output wave in the plate circuit of an
amplifier (radio or audio amplifier tube)
when a sinusoidal wave 1s impressed upon the input of the
tube. Considering the circuit of Figure 11, we know that the
action of the vacuum tube is such that for a given plate
voltage the plate current will vary as the grid voltage is al-
tered. Thus, as shown in Figure 12, for negative grid volts
which are high in value, the d.c. component in the plate circuit
will be low, while for smaller values of negative grid volts
and for positive grid voits the plate cur-

ond quadrant, it is shown in Figure 9 = —

that if the sine of 60° in the first quad-
rant has a value equal to AB, that there
will be some oblique angle. such as
shown in Figure 9 (b) that will have a
sine of the same value in the second
quadrant. Thus, the sine of 120° will
have a numerical value equal to the sine
of 60°.

Again. referring to Figure 10 (a). we
see that the sine of 45° in the first
quadrant will have a sine of the
same value in the second quadrant.
Thus the sine of 133° will have a nu-
merical value equal to the sine of 453°.
In a similar manner. we are able to
compute the values for the remaining
ordinates of the curve, and remember-
ing that the sines of those angles below
the reference line are negative, the com-
plete curve of Figure 8 is obtained. By

EREWITH is

Arithmetic...........
The Slide Rule.......
Algebra in Radio... ..
Algebra in Radio.....
Algebra in Radio.....
Algebra in Radio.....

Geometry in Radio. ..

enth of a series of instruction ar-
ticles on mathematics, emphasizing
especially its application to radio.
articles which have appeared thus far are:

Wuat Has GoNE BErore

Geometry in Radio...
Geometry in Radio. ..

Trigonometry in Radio

rent rapidly increases to the saturation
point of the tube. It is obvious that for
a certain value of grid volts we shall be
operating on the straight portion of the
characteristic curve. This is the part of
the curve we are interested in at this time.

If a varying grid voltage is applied to
the input of the tube, we state that the
instantaneous grid potential is equal to
the sum of the d.c. grid voltage and the

presented the elev-

The

Page 3542 Dec., ’30 . : ( | the
630 Jan, '31 impressed sinusoidal voltage, as indi-

722 Feb., '31 gated in F}gure 13. Th}s may not at

826 Mar., '31 first be' quite cle_ar, but }l can be seen

920 Apr., 31 irom Figure 14 (a) that if two simulta-

1004 May, 31 neous waves be added together by add-

1088 June, 31 PR their instantaneous values, a result

63 Jul\.: gy will be obtained which can be ex-

230 Sept, '31  Pressed in one function. In this case the

288 Oct., 31 second wave is a straight line, represent-

ing the d.c. grid voltage, but we shall
have occasion shortly to study the ef-

drawing a smooth curve through the
points as indicated, we have the sinu-
soid in which the absciss® represent the angles, and the ordi-
nates represent their sines,

Such a wave as the sine wave is encountered in the various
circuits of a radio receiver and it will be appreciated as we
progress further that the different trigonometric functions play
an important part in the analyses of electric circuits. As in
the cases of the other branches of mathematics, we shall find
that trigonometry is essential in conclusively proving certain

*President, National Radio Tustitute,

fects of two symmetrical waves, acting
in the circuit at the same time.

Continuing the investigation of the circuit of Figure 13, we
see that when the instantaneous value of the input wave is
zero, the plate current has a value corresponding to its d.c.
value, but as the instantaneous value of the input wave changes
through its various values, corresponding changes are noted in
the plate circuit of the tube. It is noted even in this diagram
that the wave is also correspondingly amplified. and we can
state that the instantaneous current in the plate circuit is equal
to the sum of the d.c. current plus a sinusoidal current, as
shown in Figure 13.

+ a i
5 SINE CURVE +— 8
5
FIG.2a FIG.10b
1.0
T O 30°60° 90° 120" 150" 160°210° 240270 300 330 360"
FIG.B8 £y
[+
e L i J FIG. 14a
al v
i3 1 A
g| 5 A P
; L__ :/ 1
N =
=+ 7 GRID vOLTS o
1 [ i Eg+Emay. SING
~EgVollS ———+E4VOLTS } 1 n f
FIG.N FIG.12 P seor S -tE g Emarsing FIG.14b
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We have seen the shape of a sine wave from O to 360 de- the product of these two instantaneous values, we can substi-
grees, and it is of interest to study the shape of other waves tute their respective values in equation (1) of Figure 18 and

which might be encountered in radio circuits.

obtain the expression as indicated in equation (2). Multiplying

In this discussion we have noted the values of the cosine this, we have that the power is the product of the maximum
function for the angular degrees of 0. 45, 60 and 90 degrees values of the voltage and current and the square of the sine
and, thercfore, are in a position to plot these results on graph  of the angle, as shown in equation (3).
paper in order to determine the resulting shape of the wave, We have here one case where the trigonometric expression

With reference to Iig-

is not in a simple form
for a ready solution,

ure 15, if the abscissa
is represented by the

angular degrees from 0 200
to 360, we are in a po- 175
sition to plot as ordi- « o
nates the numerical s
values of the cosines e 2
of the angles which we 205

already know. Thus.
by plotting the cosines
of the respective angles
for 0, 30, 45, 60 and 90
degrees, we have the
ordinates for the points

VOLTAGE CURRENT

; and time will be taken

S I 1 now to show how this

I e s o ~ : Ze n;]a%'l t()ig changfed. V:]/e
20 g ] sha 1gress from the
16 = '{i'_“—- "—_? present problem for a
e 7 i ((2'; :-E:sinexlmsine rf!ome.nt and prove a
5 [ e G) prEgl, sine very important trigon-
H F [ @ p Eule(i~cos2x) ometric functhn. With
st B reference to Figure 19,
16 I'__I i ] P b -5 = Iyan sin © we can readily see that
20 —t—t—t— TSt =] e-r,sine the sum of the sine of
0" 30° 60° 90'120°150°180210°240°270° 300°330'360" FIG.18 the two angles x and y

) (BOQ) can be ex-

lying in the first quad-
rant.

pressed as indicated in
equation (1). We have

Regarding the points lying in the second quadrant, it is shown  drawn the figure such that QC is perpendicular to OC and use
in Figure 16 that the cosine of 120 degrees has the same value is now made of a part of geometry which was reviewed in a
as the cosine of 60 degrees in the first quadrant, but since it is  past article. It will be remembered that when a transversal is
to the left of the reference line, YY. it will be opposite in sign.  cutting two parallel lines, the alternate interior angles are
Thus, the cosine of all values in the second and third quad- equal. These angles are shown equal which are marked by a

rants will be negative.

double arc, since the transversal OC cuts the two parallel lines

We have learned that the tangent of an angle is the ratio of ED and BC. It will be seen that when the corresponding right
the side opposite to the side adjacent, or, in other words, is triangles SQC and BOC are considered, the angle EQC must
the ratio of the sine to the cosine of the angle. Since we know  equal the angle x of triangle BOC. Now, considering triangle
the values of these two functions, the curve representing the  BOC, we can express the relation as indicated in equation (2)
tangent of an angle can be plotted as shown in Figure 17. It is and considering triangle EQC we can express the relation in
interesting to note that for the tangent of 90 degrees the numeri-  equation (3). Substituting these relations in equation (1), and
cal value of the tangent is an infinite amount, for the tangent of  remembering that OC is the cosine of the angle y, and CQ the
90 degrees, expressed as the ratio of the sine to the cosine, has  sine of this angle, we obtain the expression as indicated in
the value in the ratio of 1 to O, which is, of course, infinite.  equation (4). We thus have the expression for the sine of the

sum of two angles.

Applications of Trigonometry Continuing this analysis a little further, let us assume that
We have learned the fundamental relations of the trigono- the angle y is equal to the angle x. In a similar manner to
metric functions in considering the sines, cosines, tangents and  the above, we can prove that the cosine of the sum of two
their cofunctions. A further study of this very interesting sub- angles is as indicated in equation (5). Now, if y equals x,
ject leads to an expansion of these relations and it is of in-  the relation of equation (6) is obtained. Substituting for the
terest to learn of these new functions by referring to the equivalent value of the square of the cosine of the angle, and
practical electrical application of these relations. transposing, we obtain the expression of equation (7). We
By the use of trigonometry, we can obtain a better and a  thus have an expression for the square of the sine of an angle
clearer idea of the electrical theory involved and the student which can be used in equation (3) of Figure 18, and we can
needs to know and appreciate the various functions in order now proceed with the analysis of this circuit. The above ex-
to follow the standard textbooks outlining such relationships. pressions are very important in trigonometry and are often en-
An analysis of a few examples of this application to the prin-  countered in practice, as is evident in the present analysis.

ciple of electric power in a circuit follows:

With reference to equation (3), Figure 138, we can substitute

The power consumed in an electrical circuit is most clearly the value of the square of the sine of the angle already ob-
brought out by the use of trigonometry and calculus. and the tained and the expression of equation (Continued on page 430)

latter will be brought out in a
later article. We know that in
a direct-current circuit the power
is the product of the impressed
voltage and the current con-
sumed by the resistance. In an
alternating-current circuit the
power is the product of the im-
pressed voltage and the current,
if we consider that the power in
this case is the product of the
instantaneous voltage and the
instantaneous current.

With reference to Figure 18,
let us study the relation of the
voltage and current through a
resistance and the power con-
sumed. Curve (a) represents
the instantaneous voltage im-
pressed on the circuit and is
drawn for a maximum voltage
equal to 20. Curve (b) repre-
sents the instantaneous current
through the resistance and is
drawn for a maximum current
equal to 10. Since the power is

TN p— 2 I O 1 N N N N B N (NN SN A
o COSINE CURVE s T TANGENTICliJRYE+ .
5 g T
3 I ¥ I T— 1 T
2 = L -+
H ! T
e ++ 1
10 . s
] 2 1LY
= 3 J—F--—
F1G.15 FI1G.16a FIG.16b 4 STRES
H -t
¢ iR
270" 360°
(1) SIN(X+Y)=DQ*BC+EQ
2) SINX=8C °.BC=0C SINX
(3) cosx+=§2.".EQ-CQCOSX
@) SIN(X+Y)*COSY SINX +
SINY COS X he=0tra
{3) COS(x+y)=COSX COSY~ h 1 = SIN®X+COS?X
SINX SINY . CO%Xa 1-SINZX
FORY=X [e]
© c o (6) COS2X = COS?X-SIN2X
= 1=SIN2X~SINZX X FIG' c0
FIG 19 = 1-28INZX a
(7) SIN*X = wzs_a_(
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A New Pentode Amplifier

Adaptable to Portable Public Addyess 17 ork

The amplifier described here offers an unusual combination of high gain, flat
response and low price. The 90 db. gain makes it particularly suitable for use
with microphone and photo-cell inputs without pre-amplification

OR some time past a general
need has been felt for a me-
dium-powered but quite high-
gain audio amplifier capable of operation nol only out
of a phonograph pick-up, but capable of giving full output
from typical microphone inputs and also able to work directly
out of a photo-electric cell without additional amplification.
Typical three-stage, 15-watt power amplifiers have had
gains on the order of 50 to 75 db., which is more than adequate
for pick-up work, satisfactory with well-placed microphones,
but distinctly insufficient for photo-electric cell operation. In
addition, the power output of these amplifiers has often far
exceeded actual require-

By McMurdo Silver®

sembled at the right of Figure 1, with
a bottom view of the chassis at the
left. The schematic circuit diagram
showing all connections appears in Figure 2.

The chassis is 12 inches by 924 inches by 9 inches over power
transformer housing. At the left of the chassis is the type —24
first-stage amplifier tube, and to its right, successively, the type
~27 second-stage tube, the two type —47 pentodes in the push-
pull output stage, and at the extreme right the type —80 recti-
fier. Two binding posts at the left are for the input, which
may be a pick-up, pick-up or microphone transformer, photo-
electric cell, or radio set output. The central pair of posts
supply 270 volts d.c., which,

ments in many cases, yet

through a 250,000-ohm po-

they had to be used, since ; v T . - . ' tentiometer, furnishes re-
no high-gain, low-powered : ] 1 Iﬁlk 1T I - ! ! quired power for photo-
amplifiers have been avail- 3 {E T 7 electric cell operation. The
ib!e, tthetnextt Ste% ?ow_n ; e - b: H r}i]ght-hand pair of poslts :flre
E Sis - = 4

wealtntg u?ﬁtsw oslsloavgfng g?lins % | — ‘7j —] H ] - }e:di?xugtp:llgetelgr-%;lrrls svoig;
only of approximately 20 to gi— ] B = T ] i coil of an electro-dynamic
40 db. A disadvantage of 7= i 11 I T 11 loudspeaker unit, such as
these low-power amplifiers ] e— 4 i I 5 1 —I T the Silver-Marshall 855-B,
has been that their power | === / - — - G s i 862 or 864 units. On the
output has been so low that, = i P H— ] front of the amplifier are, at
vx}r]ith available speal;eirdunlilts, e T e e ey | ‘ocower che, | ek thc;l letft,h the Eainhcomroif,
the coverage provided has and at the right, the on-o

been quite limited. In some ] FREQUENCY RESPONSE CHARACTERISTIC switch, all pogwe’r being de-
measure, this disadvantage Fiqure 3. This curve taken acorking acith constant lnad resistance. rived from any 105 to 125-

can be regarded as a thing
of the past, since today
good, highly efficient elec-
tro-dynamic units are available whose electro-acoustic conver-
sion efficiency, in eifect, greatly raises the coverage of 5-watt
amplifiers.

In this article is described a new amplifier employing a pair
of the new type —47 pentode output tubes in push-pull and de-
livering six to seven watts of undistorted output, combined
with an overall gain of 90 db.—sufficient to ordinarily provide
full undistorted power
output when fed directly
by a photo-electric cell
with no intermediate
amplification.

This amplifier is illus-
trated in Figure 1, its
circuit in Figure 2, and
its frequency response in
Figure 3. It is unusually
compact, and despite its
high gain is absolutely
stable, and free from
hum, though completely
a.c. operated. Its fre-
quency response curve,
shown in Figure 3, is
particularly interesting
and will be discussed
later.

The amplifier, employ-
ing a total of threc
stages, is seen fully as-

*President, Silver-Marshall, Figure 1.

Working into a loudspeaker acould change the characteristic some-
avhat but still it awould remain unusually good

volt, 50 to 60-cycle power
line.

Examining Figure 2, the
circuit diagram, the input is seen to be directly into the grid
circuit of the first-stage tube, through only a .25-mfd. blocking
condenser and 2-megohm grid leak. If a high-impedance
source is used, the input leads must be kept short, and possibly
may have to be shielded. If, for instance, a photo-electric
cell is fed into the 684 amplifier, the amplifier will have to be
mounted as close to the cell as possible, and the high lead well

'#"S“."(

oy

L

TOP AND BOTTOM VIEWS OF THE NEW AMPLIFIER
Three stages are provided, avith the first stage tube and input shielded to prevent insta-

Ine. bility avhick might othera:ise result because of the unusually high overall gain
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PORTABLE PUBLIC ADDRESS UNIT
The amplifier described here is particularly weell adapted for such use because of its compact size and high gain

Figure 4.

shielded to avoid noise pick-up, possible input-to-output coup-
ling, with resultant instability or even a.c. hum. If a low-
impedance input source is used, such precautions become un-
necessary, and it is only needful to keep the input and output
leads well apart to prevent singing. The amplifier itself, how-
ever, is entirely stable, and singing or oscillation will ordi-
narily only be caused by input-to-output coupling, either be-
tween leads. microphone or pick-up and speaker or other input
and output apparatus.

Adequate Shielding Used

The type -24 first audio tube is individually shielded, as is
its control grid lead. It is coupled to the second-stage tube
by a 500.000-ohm plate resistor, .01 mfd. blocking condenser
and a 1.0 megohm grid leak, which is arranged as a poten-
tiometer for continuously variable gain control. A 60,000-ohm
resistor js included in the screen-grid lead of the type -24
tube, both for isolation and further for adjustment of the screen
potential, which is bled from a voltage divider across the

power supply filter output. A second isolating resistor, of
30.000 ohms. is included in the plate feed lead to this tube to
further insure stability and to eliminate degenerative effects
which are usually noticed in such high-gain amplifiers. Grid
bias for the ~24 and -27 tubes is not automatic, but is obtained
from drops across portions of the voltage divider circuit.

The second-stage tube is coupled to the two pentodes by a
tuned Clough system transformer of 1-1 ratio, which ratio al-
lows an excellent bass response characteristic as well as un-
usually good high-frequency transmission.

The push-pull pentodes feed a self-contained output trans-
former having a 15-ohm secondary impedance. The secondary
may be used to feed the voice coil of one standard dynamic
speaker unit, or, if desired, the voice coils of four standard
speaker units connected in series parallel. The output trans-
former is included directly in the 634 amplifier to avoid any
loss of high frequencies which would occur due to the capacity
of the high-impedance plate leads being brought out, possibly
some distance, to an oulput transformer located at the speaker

unit. The loss of highs, even on

a quite long speaker line, is neg-
ligible when the voice-coil leads
are run between amplifier and
speaker, due to the diminished

gtemmm == INPUT ~ ===

effect of lead capacity on the
low-impedance voice coil line.

+
¥
This is really no inconvenience,
MM as practically all standard speak-
- ers today have 15-ohm voice
coils and may be had without

output transformers.
The Power Supply

* The power supply consists of
a large power transformer, a
type -80 rectifier tube and a

=
T

two-section filter. Both sections
of the filter are tuned to elimi-
nate the 120-cycle ripple of the

8 MFO.

rectifier output, and plate volt-
age for the pentodes is taken off
after the first section of the fil-

This total voltage of about

*360

0,0

of about 3 watts or more per
tube. A total of 12 mfd. is in-
cluded in the filter circuit. plus
the two .25 mid. condensers

B8+ X X 80 ter. 0 . . .
290 volts is divided between “B”
and “C” for the —47’s, resulting
in an undistorted power output

THE CIRCUIT DIAGRAM
Figure 2.

The vutput obtained fills a needed requirement for an amplifier of medizm pozcer

tuning the (wo filter chokes.
with additional filtration pro-
vided (Continued on page 431)
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Completing the

EVERYTHING BUT THE TIMBER

Four Army men transported all the equipment and supplies over
hundreds of miles of dangerous trail by dogsled for this outpost

radio station at Point Barrow, dlaska

HILE the average American has been peacefully en-
joying his radio entertainment, other Americans, quiet
hard-bitten soldiers, have been pushing up inside the
Arctic Circle, over snow and ice on the trail, with

whole radio stations “knocked down” on sledges and in the
bottoms of Arctic exploring vessels. Slowly, the Army men,
enlisted privates, corporals and sergeants with the authority of
Major Generals in their hands, have been weaving around
Alaska the Army Radio Net. The same network that serves
the United States with its weather and crop reports and
guides vessels at sea in the far north.

Working on short waves, this network is said to vie with
the Navy’s gigantic system, working both short and long
waves, around the world. The Army Net, too, extends around
the world, thus giving the Uniled States world-radio
coverage.

The entire system is rigidly controlled from Station WAR, in
the War Department message center, at Washington, D. C.
Ten kilowatt power-amplifiers in Washington, Atlanta, San
Antonio, Omaha, San Francisco, Seattle, Seward (Alaska),
Manila, Honolulu, and Quarry Heights, Panama, with San
Francisco the relay point for the Orient and San Antonio the
relay point for Panama, extend this mighty system completely
around the world.

This system operates continuously and with an error per-
centage of less than one-tenth of one per cent.

The Army Gets a Call

Before we tell how this radio net operates radio beams to
guide the United States aircraft to any point on American ter-
ritory, let us look into this Alaska, Point Barrow matter.
There’s an Army station under a Captain of the Signal Corps,
at Seward, far south in Alaska, as a glance at the map will
reveal.

Point Barrow, where the weather comes from, needed the
station, and called on the Army to find the money and the
man to erect it.

The Chief Signal Officer found his man in Private Soldier
Richard Heyser, who was assigned to take a short-wave set
up to Barrow and establish communications. Heyser would
have had a month’s land cruise on his hands, and the Signal
Corps naturally expected to hear from him in about 54 days.
Instead, imagine the agreeable astonishment of the Chief
Signal Officer at Washington, when this humble private soldier
started sending weather reports through in—not 54 days, but
54 hours and 28 minutes. No, he wasn’t a miracle worker. A
party from the Fox Film Corporation had chartered a plane to

With a network of radio stations
the tropics and on distant island
wave station on an arctic hillside

take them to Bar-
row for some news-
reel pictures. Heyser
struck a deal with these gentlemen, and in exchange
for continuous radio communication, and {ree send-
ing of their messages from Barrow, he got trans-
portation in the plane for himself and his short-
wave set. This was on June 12th. On June 19th,
the Signal Corps was so well satisfied with the ser-
vice, that it ordered Staff Sergeant Stanley R. Mor-
gan, an old experienced sourdough radioman, to go
up to Barrow, take equipment for a fairly large sta-
tion in the ship he was to travel in, and hand Pri-
vate Heyser the congratulations of the ‘“old man”
in Washington, also take command, firmly establish
the Station and stay there until ordered out.

Then there were two men at Barrow. Heyser
and Morgan got along well together. They repre-
sented the Army at Barrow.

United States farmers have reaped millions of dellars in
beneficial weather reports, and so have hundreds of ships in
the Pacific seas, from the work of these men. It is an Army
classic in any language you care to tell it.

Making Army Radio Pay Its Way

Before letting Staff Sergeant Morgan tell his own story, it
will be the course of wisdom to mention that another of these
nonchalant noncommissioned officers who know their Arctics,
Corporal Leo W. Bundy, took $4,500 of War Department
money for gum drops and travelling expenses as early as
1926 and went through all the north Alaskan isolated habita-
tions—alone and on the trail with his dogs—to investigate the
chances of such a station paying the War Department from
the commercial radio service it could handle for traders, ship-
pers and individuals in general. The report he made out
finally was an intelligent, professional description. Few West
Pointers could equal that report, let alone exceed it, either in
diction or reasoning. It was businesslike and to the point,

By Richard

CONTROL SERGEANTS AT MASTER SWITCHBOARD

From this point all the communications to the Army net are
routed through America and to the overseas territories
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Army Radio

in the United States, stations in
territories, the far-flung short-
in Alaska completes the chain

and that corporal
“recommended” the
station. The Army
authorized it and the wheels started moving.

After telling of Barrow's physical description,
Corporal Bundy said, “The native population is
progressive, and standards of living fairly estab-
lished.” He mentioned numerous trading posts,
though the population of Barrow, he says is
about 200 Eskimoes, 12 whites and 20 hali-
breeds. He described Wainwright, Kotzebue and
other Alaskan settlements, detailing their need for
communication with Barrow, and shows reasons
why theyll pay for the service at commercial
rates. He procured the cooperation of the
Chamber of Commerce at Fairbanks. and he inter-
viewed ships’ captains by contacting them along
the coast in lonely fishing areas and trading points.
These captains told him of the perils of the coast,
and of their willingness to pay at commercial rates for radio
service to and from Barrow, saving them useless cruises some-
times, at others enabling them Lo secure speedy succor in times
of distress.

He mentioned that mail reaches Point Barrow only once
during the summer and three times during the winter. He
talked to ships’ radio operators, found they have peculiar
transmission and reception problems due to northern magnetic
disturbances. These he carefully studied and mentioned in
his report. He suggested certain Signal Corps apparatus
which would meet these discrepancies. He gave instructions
how to ship separate radio items by rail and boat.

And here’s Morgan’s verbatim account of the furthest north
radio station’s birth. “Arriving at Point Barrow on the
Northland at about 2 p.m. July 27, I found that Private
(First Class) Richard Heyser had superintended the building
of the new radio shack, and had it ready for occupancy.

“The equipment was unloaded by 5 p.m. and the Northland
then departed. Due to a threatening 1ain, I decided to move

L. West

RECEIVING EQUIPMENT AT STATION WAR

Government operators of the Department in W ashington han-
dling long-distance communications throuyh the net
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ARMY RADIO HEADQUARTERS

View of the Radio Section in the message center of the War Department
at the Munitions Building in IWashington, D. C. The corps of radio
operators are seen handling messages at the row of receiver desks

all the equipment into the station immediately, which job was
accomplished by midnight. It may be well to note that all
handling and movement of equipment from beach to station
was accomplished by native labor, packing by hand. This is a
slow and expensive method, but it is the only available
means here of moving articles from one place to another in
the summer, time.

“After his flight up from Fairbanks in June, Private Heyser
had installed the transmitter in the hospital as a temporary ar-
rangement. The following day was spent in erecting one of
the 30-foot poles in preparation for the installation of this set
at the new shack; this pole also served as a *‘gin” pole in rais-
ing the larger masts.

A Summer “Freeze-Up”

“A vertical antenna was erected of the same length as that
sent up by plane and the transmitter was then moved to the
new location. The first tests, however, showed poor results.
due to faulty construction in the transmitter. In order to
get his signals through, Private Heyser had been compelled to
operate his motor-generator on 32 volts. That method was
satisfactory perhaps for the emergency set-up but it was not at
all in line with the A-1 installation we had planned for Bar-
row. So we spent the next few days in rebuilding and testing.
Much better results were obtained.

“In the meantime. holes were being dug for the big poles.
Due to the bad weather conditions and the frozen ground,
this was necessarily slow work, for although we were favored
with perpetual daylight the weather was cold enough to freeze
up our tackle and to otherwise delay the job and make the
work disagreeable. July is the warmest month of the year at
Barrow, yet it freezes at some time during the 24 hours on 13
days of this month. The installation was finally completed,
however, and we had an antenna of the following dimensions:
4-wire T-type antenna, separation of wires 4 feet, length 80
feet, with a 60-foot vertical 4-wire lead-in, bunched together
10 feet from the house.

“As T had used the lead-in insulators for the short-wave
transmitter, I had to improvise insulators for this transmitter.
Fortunately, we had two large mixing bowls, and by drilling
holes in these and using the ramrod of my ritle to hold them in
place, we had a very fair lead-in insulator.

“The BC-86-A transmitter was found to work best, with
maximum output, on 300 meters. This is the transmitter of
the SCR-109-A set, 300 to 500 meters; one 5-watt, two 50-
watt tubes; rated transmission ranges telephone, 20 miles;
buzzer-modulated telegraph, 30 miles; (Continued on page 441)
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With the Experimenters

Eight Meters in One—Variable Ticklers—T hat Blue Glow in Pentodes—A Novel
Antenna Switch—A Tip on Capacity Measurements—Improved Method of
Antenna Coupling—Measuring Resistance—Code Practice Set

Eight Meters in One

Meters are the tools with which the
radio serviceman has to work, but such
wide ranges of current and voltages are
met with in radio practice that a number
of expensive meters are required. The
idea of using series resistors and resis-
tance shunts to make a single meter serve
the purpose of several is, of course, not a
new one, but it has been difficult hereto-
fore to construct such auxiliary equip-
ment because of the difficulty in obtaining
precision resistors of exactly the right
values, particularly for the shunts.

Just recently the International Resis-
tance Company has placed on the market
a kit of resistors that fill a long-felt need
in this connection. Following their intro-
duction of this kit, a simple unit was
built up in the Rabpro NeEws Laboratory
which will undoubtedly be of considerable
interest to readers because it employs
only a single 0-1 milliammeter to accu-
rately perform the job of eight different
meters and at the same time is inex-
pensive to construct,

The circuit employed and the idea upon
which it is based were suggested by the
International Resistance Company. The
unit, shown in the accompanying illus-
trations, employs standard parts which
are readily available.

The circuit diagram, Figure 1, shows
the complete layout. Figure 2 gives all
necessary information for the panel ar-
rangement and the front-view photograph
shows a view of an engraved panel. Such
a panel is, of course, not essential, but it

Conducted by
S. Gordon Taylor

gives the instrument a professional ap-
pearance and the expense involved is
therefore justified.

jytetnale _“'g'

THE COMPLETED MULTIPLIER

wwWwW americanradiohistorv com

As will be seen from Figure 1, the re-
sistances, V1, V2, V3 and V4, constitute
the multipliers which adapt the milliam-
meter for use as a voltmeter, thus pro-
viding voltmeter ranges of 0-1, 0-10.
0-100 and 0-500 volts. When the switch
S1 is thrown to the 1-volt position, the
resistance of V4 is placed in series with
the internal resistance of the meter, giving
a total resistance of 1000 ohms, which is
the series value necessary for full deflec-
tion of the meter. When the switch is set
in position for the 10-volt range, V3 and
V4 are both in series with the internal
resistance of the meter, giving a total of
10,000 ohms. For the 100-volt range, V2
is added to the total resistance, and at the
500-volt setting V1 is also added, provid-
ing values of 100,000 ohms and 500,000
ohms respectively.

Tor current measurement, the meter is
used without any external resistance when
the switch is set for the I-ma. range.
For the 2-ma. range, the resistance V3 is
automatically connected in series with
the meter and the combined resistance of
VS and the meter is shunted by the re-
sistance V6, of 28 ohms. This results in
one-tenth of the current under measure-
ment passing through the meter while the
other nine-tenths passes through the
shunt, V6. The total current is, there-
fore, ten times that indicated by the
meter. This same arrangement is em-
ploved for the other milliampere ranges
except that, for the 50-milliampere range,
V7 is thrown into the circuit as a shunt
and for the 100-milliampere range V38
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PORTABLE PUBLIC ADDRESS UNIT
The amplifier described here is particularly awell adapted for such use because of its compact size and high gain

Figure 4.

shielded to avoid noise pick-up, possible input-to-output coup-
ling, with resultant instability or even a.c. hum. 1If a low-
impedance input source is used, such precautions become un-
necessary, and it is only needful to keep the input and output
leads well apart to prevent singing. The amplifier itself, how-
ever, is entirely stable, and singing or oscillation will ordi-
narily only be caused by input-to-output coupling, either be-
tween leads, microphone or pick-up and speaker or other input
and output apparatus.

Adequate Shielding Used

The type -24 first audio tube is individually shielded. as is
its control grid lead. It is coupled to the second-stage tube
by a 500,000-ohm plate resistor, .01 mfd. blocking condenser
and a 1.0 megohm grid leak, which is arranged as a poten-
tiometer for continuously variable gain control. A 60,000-ohm
resistor is included in the screen-grid lead of the type -2+
tube, both for isolation and further for adjustment of the screen
potential, which is bled from a voltage divider across the

power supply filter output. A second isolating resistor, of
30,000 ohms, is included in the plate feed lead to this tube to
further insure stability and to eliminate degenerative effects
which are usually noticed in such high-gain amplifiers. Grid
bias for the =24 and -27 tubes is not automatic, but is obtained
from drops across portions of the voltage divider circuit.

The second-stage tube is coupled to the two pentodes by a
tuned Clough system transformer of 1-1 ratio, which ratio al-
lows an excellent bass response characteristic as well as un-
usually good high-frequency transmission.

The push-pull pentodes feed a self-contained output trans-
former having a 15-ohm secondary impedance. The secondary
may be used to feed the voice coil of one standard dynamic
speaker unit, or, if desired, the voice coils of four standard
speaker units connected in series parallel. The output trans-
former is included directly in the 634 amplifier to avoid any
loss of high frequencies which would occur due to the capacity
of the high-impedance plate leads being brought out, possibly
some distance. to an output transformer located at the speaker

unit. The loss of highs, even on

.25 MFD.

a quite long speaker line, is neg-
ligible when the voice-coil leads
are run between amplifier and

*40143 A
speaker, due to the diminished

1

== === INPUT == - = ==

effect of lead capacity on the
low-impedance voice coil line.
This is really no inconvenience,
as practically all standard speak-
ers today have 15-ohm voice
coils and may be had without
output transformers.

The Power Supply

The power supply consists of
a large power transformer, a
type -80 rectifier tube and a

108 70
OHMS | OHMS

== 5000

1-1- v OHM

o |25 _L two-section filter. Both sections
MPD == MFD. of the filter are tuned to elimi-
nate the 120-cycle ripple of the

8 MFD.

l

9+ X X

rectifier output, and plate volt-
age for the pentodes is taken off
after the first section of the fil-
ter. This total voltage of about
290 volts is divided between “B”
and “C” for the —47’s, resulting

TI60 m——

Q0

in an undistorted power output
of about 3 watts or more per
tube. A total of 12 mfd. is in-
cluded in the filter circuit. plus
the two .25 mid. condensers

THE CIRCUIT DIAGRAM
F.gure 2.

The output obtained fills a needed requirement for an amplifier of mediam pozver

tuning the two filter chokes,
with additional filtration pro-
vided (Continued on puge 431)
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Completing the

EVERYTHING BUT THE TIMBER

Four Army men transported all the equipment and supplies over
hundreds of miles of dangerous trail by dogsled for this outpost

radio station at Point Barroaw, Alaska

HILE the average American has been peacefully en- .

joving his radio entertainment, other Americans, quiet

hard-bitten soldicrs, have been pushing up inside the

Arctic Circle, over snow and ice on the trail, with
whole radio stations “knocked down’ on sledges and in the
bottoms of Arctic exploring vessels, Slowly, the Army men,
enlisted privates, corporals and sergeants with the authority of
Major Generals in their hands, have been weaving around
Alaska the Army Radio Net. The same network that serves
the United States with its weather and crop reports and
guides vessels at sea in the far north.

Working on short waves, this network is said to vie with
the Navy's gigantic system, working both short and long
waves, around the world. The Army Net, too, extends around
the world, thus giving the United States world-radio
coverage.

The entire system is rigidly controlled from Station WAR, in
the War Department message center, at Washington, D. C.
Ten kilowatt power-amplifiers in Washington, Atlanta, San
Antonio, Omaha, San FIrancisco, Seattle, Seward (Alaska),
Manila, Honolulu, and Quarry Heights, Panama, with San
Francisco the relay point for the Orient and San Antonio the
relay point for Panama, extend this mighty system completely
around the world.

This system operates continuously and with an error per-
centage of less than one-tenth of one per cent.

The Army Gets a Call

Before we tell how this radio net operates radio beams to
guide the United States aircrait to any point on American ter-
ritory, let us look into this Alaska, Point Barrow matter.
There’s an Army station under a Captain of the Signal Corps,
at Seward, far south in Alaska, as a glance at the map will
reveal.

Point Barrow, where the weather comes from, needed the
station, and called on the Army to find the money and the
man to erect it.

The Chief Signal Officer found his man in Private Soldier
Richard Heyser, who was assigned to take a short-wave set
up to Barrow and establish communications. Heyser would
have had a month’s land cruise on his hands, and the Signal
Corps naturally expected to hear from him in about. 54 days.
Instead, imagine the agreeable astonishment of the Chief
Signal Officer at Washington, when this humble private soldier
started sending weather reports through in—not 54 days, but
54 hours and 28 minutes. No, he wasn’t a miracle worker. A
party from the Fox Film Corporation had chartered a plane to

With a network of radio stations
the tropics and on distant island
wave station on an arctic hillside

take them t{o Bar-
row for some news-
reel pictures. Heyser
struck a deal with these gentlemen, and in exchange
for continuous radio communication, and free send-
ing of their messages from Barrow, he got trans-
portation in the plane for himself and his short-
wave set. This was on June 12th. On June 19th,
the Signal Corps was so well satisfied with the ser-
vice, that it ordered Staff Sergeant Stanley R. Mor-
gan, an old experienced sourdough radioman, to go
up to Barrow, take equipment for a fairly large sta-
tion in the ship he was to travel in, and hand Pri-
vate Heyser the congratulations of the “old man”
in Washington, also take command, firmly establish
the Station and stay there until ordered out.

Then there were two men at Barrow. Heyser
and Morgan got along well together. They repre-
sented the Army at Barrow.

United States farmers have reaped millions of dollars in
beneficial weather reports, and so have hundreds of ships in
the Pacific seas, from the work of these men. It is an Army
classic in any language you care to tell it.

Making Army Radio Pay Its Way

Before letting Staff Sergeant Morgan tell his own story, it
will be the course of wisdom to mention that another of these
nonchalant noncommissioned officers who know their Arctics,
Corporal Leo W. Bundy, took $4,500 of War Department
money for gum drops and travelling expenses as early as
1926 and went through all the north Alaskan isolated habita-
tions—alone and on the trail with his dogs—to investigate the
chances of such a station paying the War Department from
the commercial radio service it could handle for traders, ship-
pers and individuals in general. The report he made out
finally was an intelligent, professional description. Few West
Pointers could equal that report, let alone exceed it, either in
diction or reasoning. It was businesslike and to the point,

By Richard

CONTROL SERGEANTS AT MASTER SWITCHBOARD

From this point all the communications to the Army net are
routed through America and to the overseas territories

www americanradiohictorv com
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Figure 2
serves this purpose.

1f we were to assume 30 ohms as the exact
internal resistance of the meter, the cal-
culations would show that the values em-
ployed for V6. V7 and V3 are slightly
off the calculated values. However, the
meter resistance has been found to vary
somewhat with different makes of meters
and the resistor values emploved here ac-
tually provide highly accurate results.
Employing any of the standard makes of
good quality milliammeters, the maxi-
mum error should not exceed 2¢; on the
10-ma. range and 1¢% for the 50-ma. and
100-ma. ranges, providing, of course, that
the meter itself is accurate. In the volt-
meter ranges, accuracy of 19 or belter
is obtained. It is in order to reduce to
a minimum the factor of error introduced
by meters of different internal resistance
that the series resistors are employed in
all current measurements above the 1-ma.
range.

The switch S2 is used to avoid any
possibility of excessive current passing

through the meter while throwing the
switch from one current range Lo another.
On the voltmeter side of the switch there
is no chance of such trouble occurring
but when making current measureinent it
is advisable to open switch S2 before
throwing S1 from one range to another.
The reason for this is that if the one
contact of the bi-polar switch opens up
before the other. the full current under
measurement will pass through the re-
sistor, V'3, and the meter for an instant,
with no shunt resistor in the circuit. If
the constructor is of the type who occa-
sionally suffers a lapse of memory. it will
be found advisable to substitute a push-

y v
METER

REAR-PANEL VIEW

button for a switch S2 so that this circuit
will always be open except while the
the push-button is held down.

In using this unit the meter is con-
nected across the right-hand binding posts
as shown in the front view of the unit,
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Figure 1

and the circuit to be measured is con-
nected across the “test” binding post.

The Parts List

S1—Best 9-throw, bi-polar, non-shorting
switch
S2—Carler toggle switch

Vi 400.000 ohms
\'2 90.000 ohms
\‘3 I.R.C. 'Voll'an'”nf' 9,000 Ohms
vy ter ada.ptcr resis- 970 i
FH -E."mce kit. All re- 230 ohms
V6 |Sistors accurate 28 ohms
5 R 5.25 ohms
AR 2.55 ohms

Card index file box. 314 inches x 53¢
inches x 234 inches, inside dimensions
Eby binding posts
General Fabricating Company's drilled
and engraved panel
The accessories shown in the photo-
graph include the following:
Jewell type 88 d.c. milliammeter, 0-1 ma.
International Air Research Laboratories
test prods.

Variable Ticklers

In making s.w. coils of the cage type
there is a great amount of guesswork as to
where to put the tickler coils. This may
be overcome by winding the tickler coil
on a piece of cardboard tubing which
will fit snugly inside the secondarv coil
frame. The tubing and its wires may

~—TICKLER WINDINGS ~~u
-~ CARDBOARD TUBING\ S

' DIAMETER SH
QULD
, B8E SMALL ENOUGH SO

[ THAT THE TUuBE AN }
it THE WIRE FIT SNUGLV b
INSIDE_OF THE SECOND-
ARY COIL i’%
=

FLEXIBLE T TN
LEADS x
T
; I_|Ll|| ||| |||
| = —
TICKLER COIL || _'# "-'T SECONDARV
IN PLACE L "-' Y COoIL

Figure 3
be moved back and forth until the best

location is found. The accompanying
drawing. Figure 3. may help the con-
structor.

I have found this idea to be a remedy
for a set which failed to go into oscilla-
tion because of faulty tickler coils.

FRrep F. SHRIER,
Ansonia, Conn.

That Blue Glow in Pentodes

There seems to be some considerable
misunderstanding in regard to what should
be the appearance of the Pentode type of
tube. We have had a number of custom-
crs wrile us, stating that the Pentode type
has the appearance of having gas. as evi-
denced by a blue glow, and in consequence
there was some doubt as to the quality.

We want to remove any misconception
of this gaseous content in the Pentode
tube. This phenomenon is not gas but
a cathode ray bombardment of the glass,
and is proof of high quality.

This condition is caused by the elec-
trons passing through the grid either
above or below the plate. receiving an
accelerating energy from the plate but
not being stopped by it. then striking the
glass and causing the getter deposits on
the glass to fluoresce with a blue color.

This phenomenon is only present in
tubes which are yas-free, as a slight trace
of gas disperses the electrons in such a
manner that their energy and.path is not
concentrated enough to produce this
efiect.

Please bear in mind that the phenome-
non caused by the bombardment is proof
of a gas-free tube. It appears only on
the surface of the glass and not through-
out the bulb. The real gas glow is most
in evidence immediately surrounding the
plate. between the filament and plate. or
sometimes filling the whole bulb volume.

www americanradiohictorv com

Where this phenomenon is not present
in the Pentode type, it is an indication of
poor quality, not the reverse.

CaBLE Rap10 TuBe CORPORATION.

Brooklyn, N. Y.

A Novel Antenna Switch

I have been using a simple switch ar-
rangement in the input to a radio receiver
and I have found it very useful in elimi-
nating local noises and also as a simple
means of protection during thunder-
storms. The diagram of the arrangement
is shown in Figure 4. In the position

DPDT
SWITCH
: ANTENNA
LIGHTNING H
ARRESTOR '2 .
8 3 H
) 1 :
S . '
Qe I
=g
I 3
-YL' 3ROUNO

Figure 4

shown, the switch connects the antenna
and ground to the radio set in the usual
manner. When thrown to the left, the
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antenna is connected to ground through
the lightning arrester and the ground is
connected to the antenna binding post of
the receiver, thus employing the double-
ground system of reception, the other
ground being automatically provided
through the power supply lines. This
scheme is particularly applicable to re-
ceivers which draw their operating power
from the electric light lines.
CuaAs. MoRrRIs,
Baltimore, Md.

A Tip on Capacity Measurements

In obtaining approximate capacities of
by-pass condensers, using a circuit apply-
ing an a.c. voltage to an a.c. mcter in
series with the condenser, it is essential
that the resistance of the meter (or meter
and its external resistance) be not too
high as compared with the average re-
actance of the capacities to be measured.

For cxample (Figure 3), maximum
changes in deflection of M for changes
in value of C would result if Rx + Rm =
0; however, a breakdown, short or too
high a capacity in C would damage the
meter, so a resistance is needed to limit
the current. Rx + Rm must therefore
be just large enough to limit the current
to full-scale deflection in case C was

E
shorted, or Rx -+ Rm should equal —
1

where I = full-scale current required by
meter. Since E is fixed at 110 volts, our
only way to lower Rx + Rm is to choose
a meter requiring a comparatively large
current for full scale.

O,
pM
110 VOLTS o
6C~AC x
&
|
]}
Figure 5

As an cxample (using approximate
values), a Weston No. 476 voltmeter
0-4-8-150 volts, has a resistance of 10,050
ohms on the 0-150 scale, and using it
with no external resistance, a change from
1 to 2 mids. in C would increase detlec-
tion on the 0-150 scale only from 105 to
108, an amount so small as to probably be
overlooked entirely.

But suppose we use the 0-8 meter con-
nections with a resistance of 68 ohms
(for the meter mentioned), adding 1000
ohms at Rx to limit our current in case
of a short. Now our total resistance is
only 1068 ohms, compared with 10,050
in the previous case. (This is because
the meter requires 100 ma. for full scale
on this tap, where before on the 0-150
tap it only required 15 ma.) Now a
change from 1 to 2 mfd. in C produces a
change (on 150 scale) of from 56 to 96,
sufficient to be easily read.

To calibrate a chart or table, a few
known capacities may be checked and
meter readings noted, or the readings may
be calculated by formulas.

C. C. SCHUDER,
Pasadena, Calif.
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Improved Method of Antenna Coupling

One of the difficulties encountered
when endeavoring to ‘‘gang” the con-
densers in a tunable radio-frequency am-
plifier is to so arrange the antenna coup-
ling that the first stage condenser “tracks”
with the others throughout the desired
range. To compensate for antenna ef-
fects on the tuning range of this first
condenser, the design of the associated
transformer is generally not the same as
that of the following transformers and

some form of variable connection is
650 ]
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FIG. 5 SCALE DIVISIONS - CONDENSER C

supplied for antennas of different lengths.

The rcason for this change in tuning
range is readily found on comparing the
characteristics of the primary circuits.
Given a simple circuit, as shown in Fig-
ure 1 below, a tuning curve can be plotted
which depends entirely upon the value of
inductance L1, the distributed capacity
of the coil, and the maximum and mini-
mum values of condenser Cl. Such a
curve is shown in Figure S, curve (A).
If a second inductance, L2, Figure 2,
representing the usual primary of a radio-
frequency transformer, is coupled to L1
and left open-circuited the tuning of
curve of C1 will be practically unchanged.

mally used in amplifiers of this type, the
presence of L2 and its associated circuit
will now have an effect on L1; this effect
being to increase the inductance of Ll
and change the tuning range of Cl as is
shown in Figure S, curve (B).

Fig. 2 (b) approximates the actual con-
dition of all tunable stages except the
first, which must be connected to the
antenna and yet have the same tuning
range as Figure 2, curve (B), if perfect
single-dial control is to be realized.

If an antenna new be connected to this
same primary, L2, Figure 3, it will be
found that the effect of L2 on L1 be-
comes much greater since now the induc-
tance and the capacity of the antenna
has been introduced in the primary cir-
cuit. This effect is shown for short, me-
dium and long antennas in Figure 3,
curves (C), (D) and (E).

It is evident that L2 in the first stage
cannot be as great as L2 of the following
stages, which means that the first trans-
former requires special treatment in de-
sign. Further, only an approximation of
the exact tuning range can be made for
the first condenser if such transformer
differences exist, and this approximation
holds for only one antenna condition.
By means of taps or auxilliary condensers
allowance may be made for antennas of
different lengths. Luckily the conditions
are not so critical but what approxima-
tions may be made with some degree of
success.

However, it is possible to eliminate
some of the difficulties outlined above by
attacking the problem from another angle.
Assuming that it would be best, from a
design and cost standpoint, to keep the
transformers of the first stage the same
as the transformers of all the other
stages, the primary, secondary and their
proximity are then fixed by the result of
the general transformer design dealing
with selectivity and gain. Going a step
further, a variable condenser, C3, Figure
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To produce more nearly the actual
conditions found in an assembled radio-
frequency amplifier the plate and shield
grid of a tube may be connected across
L2, Figure 2 (b). Assuming a coefficient
of coupling between L2 and L! as nor-

www americanradiohictorvy com

4 (a), may be connected across L2, and
if adjusted to the same capacity as that
formed by the shield grid and plate within
the tube, plus any additional capacity in-
troduced by the connecting leads, the
(Continued on page 445)
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ackstage in Broadcasting

Chatty bits of news on what is happening before the microphone. Personal
interviews with broadcast artists and executives. Trends and developments

National Broadcasting Company

and Deems Taylor, noted com-
poser, a total of $10,000 in awards will
be made to the five American composers
producing the best original orchestral
works by Thursday, December 31, 1931.
In announcing details of the award. Mr.
Taylor asserted that it constitutes, to his
mind, “the composer’s idea of what a
composer award should really be.” He
explained that anyone who wrote a se-
rious piece of music did so as a luxury.
He believes that the large awards offered
by the NBC are a material recognition of
the merit of musical accomplishment.
When Mr. Tay-
lor’s plan was ac-
cepted by the
NBC, he was in-
vited by Merlin
H. Aylesworth,
president of the
chain, to become
director of the
plan. He ac-
cepted and an-
nouncement of
the proposed
awards was made
on the air at the
close of the
Deems Taylor
Musical Series.
The completed details of the contest re-
veal that all compositions must be re-
ceived by 5 p.m., Eastern Standard Time,
December 31. 1931 at the New York
headquarters of the NBC, The decisions
will be announced on a special program
Sunday. February 21, 1932. The compo-
sitions will then be played by a symphony
orchestra. The composition obtaining
the first award of $5,000 will be played
over the combined NBC chains on Febru-
ary 22, 1932—the two-hundredth anniver-
sary of the birth of George Washington,
The four remaining awards total $2,500,
$1,250, $750 and $300, respectively.

UNDER arrangements made by the

Deems Taylor

URING the past two years. Leopold

Stokowski, dynamic conductor of the
Philadelphia Orchestra — one of the
world’s greatest symphonic organizations,
has been an ardent student of microphone
technique for musical broadcasting. With
O. B. Hanson. manager of plant operation
and engincering, and other National
Broadcasting Company executives, Mr.
Stokowski made an intensive study of mi-
crophone placement and other important
technical problems that vitally affect the
quality of broadcast presentations. Last
season, when the Philadelphia Storage
Battery Company, sponsors of the weekly
Philco Hours, switched to the Columbia
Broadcasting System, it was believed to

in studio technique

Samuel Kaufman

be only a matter of time that Mr. Sto-
kowski and the Philadelphia Orchestra
would also be heard over that chain.
Now, Mr. Stokowski's offerings will be
presented over the CBS under the same
sponsorship as heretofore. During the
1931-1932 concert season. six full-length
programs of the Philadelphia Orchestra
under Stokowski's baton will be heard
over a 7l1-station hook-up of the CBS.
Officials of the network declare that no
symphonic program has been previously
broadcast over such an extensive chain.
The season’s initial presentation has been
scheduled for October 12 and the re-
maining concerts of the series will be
heard in November, December, January,
March and April. Mr. Stokowski brings
to the CBS a splendid musical organiza-
tion carefully schooled in broadcasting
technique. Each of the six programs will
last one hour and forty-five minutes. It
is likely that a special broadcast during
the Christmas season will be presented
by the orchestra, thus bringing the series
total to seven concerts. Mr. Stokowski
again plunged into engineering studies

Leopold Stokoawski
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during the Summer in an effort to find
further improvements for symphonic
pick-ups. Mr. Stokowski believes that it
15 the duty of every symphonic conductor
to improve, as far as in his power, the
conditions under which his organization
broadcasts.

HE Radio Guild offerings of the

National Broadcasting Company have,
in past seasons, reached unusually high
levels for dramatic broadcasts. The pre-
sentation of dramatic works before a
microphone, without the aid of television’s
electric eyes. has been very successful
despite the secming handicaps. While
original radio scripts are prepared to suit
the limited presentation facilities of
broadcasting, the production of adapted
stage works, through careful handling
and direction, have been equally success-
ful over the ether. Under the direction
of Vernon Raddliff, the network will pre-
sent thirty-two plays during the 1931-
1932 season. The
series will be
heard Friday
evenings between
the period be-
ginning October
9, 1931 and end-
ing April 29,
1932. Five
Shakespeare
plays will be
heard during the
season as well as
works of Ibsen, /
Barrie, Shaw,
Sheridan, Wilde
and others.

IXTY-ONE stations of the NBC are

conveying the resumed series of Mu-
sical Appreciation Hours conducted by
Walter Damrosch, music counsel of the
network and famous American conductor.
This is the largest network yet assigned
to the educational series which won con
siderable attention in scholastic and musi-
cal circles the past few years. More than
56,000 instructor manuals were distrib-
uted to schools throughout the country
to assist teachers in deriving the greatest
value out of the broadcasts, which were
resumed October 9. Many new features
have been included in the manual. in-
cluding a list of suggestions to teachers
regarding classroom reception.  These
suggestions were prepared by Dr. Will
Earhart. director of music in the Pitts-
burgh public schools, who also serves as
chairman of the advisory board for the
Damrosch educational series. An or-
chestral seating plan, a schedule of con-
cert dates, a list of network stations. de-
scriptive notes on all compositions sched-

(Continued on page 448)
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Money-Making Tips—Direct-Reading Tube-Tester—S-M’s—A-K’s—Crosley—
Serviceman Publicity—Extra Loudspeakers—P. A. Correspondence Courses
L’ —Pointers on Strombergs—Pentode Test Equipment—Service Charge Analysis

Tips on the Service Market

ITHOUT the hard work and in-
telligent efiort that spells suc-
cess in any endeavor, the service

business is likely to fall con-
siderably short of even a reasonable suc-
cess. But there is a comfortable living
in it—occasionally leading up the sunny
roads to Easy Street—for the radio ex-
pert who combines a technical knowledge
with an eye for business and the willing-
ness to go after it.

A digest of business stim-
ulating ideas contributed by
readers of the Service
Bench gives a good idea of
what may be done to pep
up, not merely the dull sea-
son, but to put the cash
register bell, for all time, in
the category of sustained
oscillations.

A semi-rural serviceman
points out that in all but
the larger cities, the grade
and high schools provide a
potential market for P. A.
systems. The average school
auditorium can be handled
adequately by a pair of
type SO tubes in push-pull,
working into one to three
dynamic loudspeakers. In
many instances the com-
plete public address sys-
tems, offered by several
mail-order houses at con-
siderably reduced prices,
provide the most simple
and profitable method of
making the installation. In
small towns the firemen’s
hall is another possibility,
and where the Town Board does not care
to purchase the equipment outright, the
serviceman can invariably rent it for
many occasions, from a church picnic to
commencement exercises, clearing the cost
almost immediately and soon “ringing up
the velvet.”

In small towns, the active serviceman
can generally sell himself to the govern-
ing body as official radio and electrical

Figure 1.

expert, a proposition that may in time
assume the pleasant proportions of a
“good thing.”

James Knight of Berlin, New York,
quit hunting for the end of the rainbow
and concentrated on designing a simple
form of hotel radio, taking care of from
twenty-five to fifty rooms. He sold the
idea to the keeper of a suburban hostelry,
and then the equipment itself. Tran-
sients are attracted to this particular

A MODEL SERVICE SHOP

Exemplifying three aids to successful servicing—a
clean bench, motor-driven tools and adequate test equipment.
The service station of the A. C. Radio Shop, Arkansas City, Kansas

hotel, not so much by the radio-in-every-
room idea as by the fact that an estab-
lishment that features so modern an idea
undoubtedly provides other facilities of
comparable convenience.

A serviceman in a small Carolina town
has made arrangements with the local
lighting company whereby they accept
the responsibility for servicing radio re-
ceivers operated from their lines, permit-
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ting payment, by the installment plan, on
the monthly electric light bill.  All serv-
ice calls are turned over to the service-
man, and he receives his pay envelope
every month as the accounts are audited.
While a certain percentage necessarily
goes to the electric light company, the
serviceman is definitely insured against
bad debts, a depression in itself.

Harry Conrad of Little Falls, New
York, has made arrangements with three
local building contractors
and architects whereby his
services are utilized in de-
signing built-in  facilities,
antenna, ground and loud-
speaker outlets and walled-
in antennas in new homes.

Here are three business
letters which, properly ad-
dressed by the service shop,
are worth a lot more than
their weight in postage:

“My dear Mr.
Have you had vour radio
installation checked to see
if it conforms with the re-
quirements of the board of
fire underwriters and vour
fire insurance policy? Very
few installations pass these
requirements and automati-
cally void insurances in the
case of fire traceable to the
electric wiring. The matter
may even be brought up
and the insurance contested
when the fire is due to
causes in no way associated
with your radio!

“We should be glad to
look over your installation,
and, if necessary, make such changes as
will sufeguard your property and protect
your insurance. The cost will be nomi-
nal, and it may save you thousands of
dollars.”

“Yours for safety,
13 ”»

Taking a tip from the automobile serv-
ice stations: (Continued on page 423)
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All 1n a Day’s Work

ORN in Silver-Marshalls

From the notebook of James H. Mills,
authorized S-M dealer in South Haven,
Michigan:

“I have found two causes for noise in
the Silver-Marshall 750 and 760 sets.
The first was on a 760 chassis and was
traced, after an hour of testing, to the
filter condenser block mounted below the
base of the dial. The ground wire of the
condenser block was grounded to the base
of the dial. In ninety-nine cases out of a
hundred this would have been all right,
but this was the hundredth. It is true
that the dial was grounded but only
through the usual rolling contact to the
condenser shaft. This rolling contact
was the noise producer. A wire direct to
the chassis cured the trouble.

“Here is a fault in a 750 Cchassis
which cannot be found with the best of
set testers. By touching the dial or by
walking across the floor in front of the
set, noise was produced in the speaker
which suggested a loose or broken connec-
tion. I removed the chassis and could
find neither a loose nor broken wire any-
where. The set tester showed everything
okay. However, the trouble started again
when the chassis was reurned to the con-
sole. Nothing was found wrong after re-
moving the chassis a second time. Then
I kept the set working while placing it
back in the console. The noise started
just as soon as I put the escutcheon plate
in place. 'The cause of the noise was a
short between the volume control and
the dial shaft. A new volume control had
just been put in. The volume control
on these sets is a potentiometer using the
center and one outside tap across aerial
and ground. The aerial was connected to
the center or ground tap and when the
escutcheon plate was in place it shorted
the antenna to the dial shaft. Reversing
the connections on the volume control
did the trick.

Tone Compensation on an A.-K.

On our next jaunt we look over another
Atwater Kent, this time serviced by Nel-
son E. Grubbe, of Eutaw, Alabama—the
state that first came into the radio lime-
light by casting twenty-four votes for
Underwood. Mr. Grubbe remarks on the
tonal characteristics of the Models 55 and

“The F4 loudspeaker, which is made of
metal, gives a better response to the high
notes, such as the crackle of static and
Schott Effects, or the high-pitched whistle
of heterodyne interference, than the type
F4C, which uses a wooden baffle. It is
possnble to compensate the tone selection
cf the former type by connecting a small
fixed condenser across the grid terminals
of the tubes in the push-pull audio stage.
Try different values of capacity between
.0005 and .005 mid. About .001 is a good
average. The higher the value of the
condenser, the more the high frequencies
will be attenuated the effect being the
emphasis of the bass.”

Mr. Grubbe’s idea is an old one. It

has been practiced for many years, and
many amplifying transformers have in-
tegral small capacities connected across
the windings. But the scheme works and
is quite practical in many instances, and
we pass it on for the benefit of those to

How to Cure
Radio Noises

.

RADIO NEWS takes pleasure in

offering, through the courtesy of
the Tobe Deutschmann Corporation,
and without charge to its bonafide ser-
vicemen readers, this 96.page book
on Radio Noises and Their Cure.
This is undoubtedly the most com-
plete discussion of “man-made static”
that has ever been published. It tells
how to identify different types of in-
terference by the nature of the sound,
how to track it down and how to
effect a remedy.

To obtain your copy of this book,
simply write a request on your letter-
head, or enclose your business card
to indicate that you are actively en-
gaged in the design, engineering or
servicing of radio equipment. Include
Sc in postage to cover the cost of
mailing and a copy of the book will
be sent to you immediately. Address
your request to Rapio NEws, Depart-
ment T, 350 Hudson Street, New York
City.

whom it may be new.

Our last service call for the day, in the
good company of Jack Howard of La-
fayette, Mo., is in response to an SOS
from the owner of a

Crosley Showbox

who complains of a bad hum. Mr. How-
ard, being, as you note, from Missouri,
delves into the matter with typical skep-
ticism, and discovers that in turning the
set over the hum ceases. He finally de-
termines that the only part of the set
that needs to be inverted to eliminate the
hum is the Mershon condenser. This is
left upside down pending the arrival of
a new unit.
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Publicity for the Serviceman

F. J. Harriman, of the Harriman Radio
Service, Appleton, Wis., remarks on the
excellent results he is securing from
publicity, advertising and general circu-
larization.  Properly approached, your
local editor is glad to give publicity to
any home town industry. The way to
publicity may be readily paved by favors,
occasional advertising, and a news slant
on local radio activities.

The local serviceman will find it worth
while to co-operate with his town news-
paper in the installation of equipment for
the reception of World Series reports and
other sporting events achieving national
broadcast. Such equipment need merely
be loaned for the occasions.

The following events make good local
news copy:

The purchase of a particularly elabor-
ate receiver by a prominent citizen.

Announcement of direct short-wave re-
ception of some international broadcast.

The installation in the fireman’s hall,
school or church, or merely in front of
the radio shop. of loud speaking equip-
ment for the audible broadcast of elec-
tion returns or other important events.

Brief descriptions. emanating from the
local expert, of new radio inventions and
developments.

Remember that while it pays to adver-
tise, nothing pays like publicity!

Building Up Trade With Extra
Speakers

George Foley. specializing in Atwater
Kent and Silver-Marshall service in Ot-

tawa, Canada, sees remunerative possi-
bilities in merchandising extra loud
speakers,

“I have disposed of quite a number of
second-hand magnetic speakers (taken as
trade-ins) as well as several new ones
and a half dozen or so dynamics, by con-
vincing my customers ‘that an extra loud
speaker could contribute to their radio
pleasure.  These have been installed
everywhere from a den in the attic or
cellar to the maid’s room.

“The electrical connections are fairly
simple and obvious. Magnetic speakers
are generally wired in a simple series ar-
rangement, while the dynamics are con-
nected in parallel, at the voice coils, or
some other point where the impedances

(Continued on page 426)
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Figure 6. A simple method of connect-

ing a magnetic speaker to a dynamic hook-

up. Either speaker may be operated, or
both may be used simultaneously.


www.americanradiohistory.com

Direct Reading
Tube Tester

By Carl J. Penther

IT may be said without fear of contra-
diction that the most important single
item in a radio set is the vacuum tube.
It is of major importance to the radio
dealer and the service-man because a
third of the entire radio business in this
country is the sale of tubes, and the ma-
jority of service calls are likewise for the
replacement of defective tubes.

Importance of Tube Testing

The vacuum tube of today is a stand-
ardized product. The type -45 of one
manufacturer is designed to have the
same characteristics as that of any other
reputable manufacturer. This is as it
should be. because the nicety with which
the modern receiver is built demands that
tubes of like characteristics be used for
the best results.

The three things of importance to con-
sider when selling tubes are:

1. Sell only the nationally advertised
brands.

2. Test them at the time of sale.

3. See that they are
operated under the cor-

pect natural life and normal results.

Seeing that tubes are operated under
the correct conditions of plate and fila-
ment voltages will also insure the user of
normal tube life. It is well known that
even a slight excess filament voltage
shortens the tube life. and a low voltage
gives rise to audio distortion and other
undesirable reception effects.

The fulfillment of the second condition
requires a device whereby the tube may
be tested for characteristics which deter-
mine its quality. It is the purpose of
this article to describe such a device.

While this tester is similar to many of
those on the market, it has the unique
feature of being direct-reading. That is,
the type —71 tube has a definite scale
marking, as has the =45 type and all the
others.

The scale for the meter used in the set
constructed by the author is shown in
Figure 2. This illustration is reproduced
to give a general idea of the scale, rather
than for exact copying. The scale will be
determined by the voltages and values of
resistors used.

As the mutual conductance is the best
criterion for the general condition of a
tube, the present tube-tester gives an in-
dication of this value. It will be recalled
that the mutual conductance is defined as
the increment change in the plate current
per increment change in grid voltage, or
the slope of the grid-voltage plate-current
curve. An indication of this may be best
obtained by changing the bias from one
definite voltage to another while the plate
and filament potentials are held constant.
In this tester the tubes are self biased. a
part of the biasing resistor being shorted-
out for the test.

A single dry-cell and a 2000-chm va-
riable resistor are placed around the
meter in such a manner as to balance out
the normal plate-current of the tube,
When a tube is placed in a socket. the
resistor is adjusted so that the meter
reads zero. Upon pressing the test but-
ton (shorting part of the bias resistor)
the reading is a direct indication of the
mutual conductance of the tube. The
meter scale may be calibrated by testing
a number of good tubes of each type and
taking the average values.

A device of this kind is particularly
useful as counter equipment, for the cus-
tomer can actually see that the tube he is
purchasing gives the proper indication on
the tester—showing that it is a good
tube. The time required to adjust the
needle to the zero reading is negligible.

Another feature of this tester, the cir-
cuit of which is shown in Figure 3, is the
fact that both plates of the type —80 rec-
tifying tube can be tested without the

rect conditions.

In selling nationally
advertised tubes, you are
reasonably certain that
the manufacturer is re-
liable and has sufficient
resources to keep his
product up to the latest
development of the art.

The test of the tubes

NGS FOR Nswrb
B S

at the time of sale as-
sures the buyer that he
is getting a good tube,
and therefore he can ex-

THE DIRECT READING SCALE
Figure 2. This is the scale as calibrated and drawn by

the author
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use of an adapter. This test is quite
useful, as it occasionally happens that
one plate will be good and the other poor,
resulting in an excessive hum which can-
not be eliminated in the usual way. This
test is effected by pressing a button which
transfers the meter and plate supply from
one plate to the other.

A push-button is provided for testing
screen-grid tubes and power pentodes
(using the regular pentode adapter).
This switch connects the screen grid to
the plate and transfers the control-grid
circuit from the socket to the flexible
lead. The switch takes care of both four
and five-prong sockets, thus taking care
of both d.c. and a.c. screen-grid tubes.

The range of the meter. normally, is
one hundred milliamperes, but is reduced
to twenty milliamperes by another push-
button switch.

The filament transformer was con-
structed on the core of an old audio-
frequency amplifying transformer. The
design was quite liberal, ten watts dissi-
pation being the power for which it was
designed. However, as it is in use for
only short periods of time. it may be
made somewhat skimpy in order to save
space. If the core has a cross section of
between 34 and 1 square inch. 10, 9 or
even 8 turns of wire per volt will be safe.
The primary may be wound with number
30 enameled wire. Number 18 for the
secondary is heavy enough for the great-
est current to be drawn for short pe-
riods.

It will be noted from the illustrations
that the unit is quite compact, measur-
ing only 5% inches by 9 inches by 3
inches, and that the arrangement of the
parts is such as to make the operation as
simple as possible.

As is usual in an article of this kind,
no layout or specifications are given, as
the individual builder always has his own

(Continued on page 430)

BEHIND THE PANEL

Figure 4. The arrangement of parts in this
compact tube tester is clearly shown
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Radio Science Abstracts

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

Drake’s Radio Cyclopedia, by Harold P.
Manly. Published by Frederick ]. Drake
and Company. This is the fourth edition
of a book which aims to be a practical ref-
erence work for the ordinarv radio experi-
menter by presenting useful information on
all units and circuits found in radio. It de-
fines the various units, describes their use
and construction and tells the manner in
which they are ordinarily used in radio re-
ceivers. The text is arranged alphabetically
to permit ready reference; cross references
permit the reader to delve further into any
particular subject.

The lengthy treatment which the book
gives to practical problems and the some-
what abbreviated manner in which it cov-
ers technical information is advisable con-
sidering the scope and purpose of the book;
it aims more to aid those requiring practical
knowledge than those in search of techni-
cal information. For this reason we usu-
ally find formulas written with words
rather than with symbols.

Drake’s Radio Cyclopedia is a book
which should prove useful to the radio ex-
perimenter who is interested, not so much
in accurate information on how things
really work as he is in practical data on the
arrangement of various types of receivers;
what parts to us: for various purposes and
where to look for trouble. Past editions
of this book have enjoved a wide sale.
There is ne reason why this newest cdition
should not be just as popular.

The Radio Manual, by George E. Ster-
ling. Published by D. Van Nostrand Com-
pany, Inc. This manual, prepared to serve
as a guide and text to those who expect to
enter the radio profession, gives essential,
techinical and practical data on all types of
radio equipment. The first part of the
book is devoted to clemesntary electricity
and sources of power. Following chapters
discuss the theory and application of the
vacuum tube and the circuits in which
vacuum tubes are employed. Various types
of transmitters and modulating systems are
described, including those used for aircraft,
marine, and broadcasting. Considerable in-
formation is also supplied on amateur short-

Institute and Club proceedings

Conducted by
Howard Rhodes

wave apparatus, and chapters devoted to
these subjects include information which, if
carefully studied, will enable the student
to pass the technical examination required
to secure any type of radio-operator’s
license.

The book, as its name implics, aims not
so much to be a textbook as a technically
accurate reference work on radio theory
and practice.

Review of Articles appearing in

the September, 1931, issue of the

Proceedings of the Institute of
Radio Engineers

Some Characteristics of Thyratrons, by
J. C. Warner. This article discusses in a
general manner the characteristics of thyra-
trons. The tube contains three elements
but differs from an ordinary tube in that
the bulb contains a small amount of gas or
vapor. The ionization of the vapor at a
certain critical voltage (about 15 volts for
mercury) neutralizes the space charge and
this leads to two important results. First:
above the critical ionization voltage the cur-
rent is limited only by the impedance of
the external circuit, provided, of course,
that the electron emission is ample. As a
result the voltage across the tube is practi-
cally constant fer any amount of current.

The second effect of space charge neu-
tralization is that it becomes unnecessary
to have the cathode open and exposed to
the field of the anode, as in a high vacuum
tube. This makes it possible to place heat
reflecting shields around the cathode and
thereby increase the emission efficiency.
While an open cathode may be expected to
give a useful emission-efficiency of 100 milli-
amperes per watt, a heat shielded cathode,
with internal tungsten heater, will supply
current of more than 1 ampere per watt.

The fundamental characteristics of the
thyratron may be summarized as follows:
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1. As in ordinary tubes the power con-
trolled is much greater than the power ex-
pended in the control circuit. 2. The cur-
rent in the plate circuit may be started by
a change in grid voltage but cannot be
stopped by a change in grid voltage. 3.
With a.c. on the plate the average plate cur-
rent can be controlled exactly. 4. The
voltage drop across the tube is low and
essentially constant. 5. The cathode effi-
ciency is very high. 6. The plate current is
unidirectional except for small deionization
currents.

Thyratrons are at present made for
control of average currents ranging from %
ampere up to 100 amperes; the instantane-
ous currents are usually from four to six
times the average. The voltage limits range
from 1000 to 15,000 volts.

Twenty-Watt Aircraft Transmitter, by A.
P. Bock. A transmitter for aircraft, em-
ploving c.w. signals only, that is unusually
effective in performance and economical in
operation. By means of a special method
of screen-grid modulation phone signaling
can be provided for use when phone sig-
naling is most needed—namely, when fly-
ing in the vicinity of airports—with almost
negligible additions to the c.w. transmitter.
When flying on regular courses, c.w. is rapid
enough; such signals remain one hundred per-
cent. intelligible under conditions which would
be near zero-intelligibility for the same power
phone signal.

Some Acoustical Problems of Sound Fic-
ture Engineering, by W. A. MacNair. The
purpose of this paper is to point out that
many advances in acoustical engineering
have been necessary in order to control ade-
quately the condition under which sound
pictures are recorded and reproduced. The
sudden and successive changes in sound in-
tensity level to be expected in a room dur-
ing the growth and decay of sound from an
intermittent source are pointed out. The
paper gives a general reverberation-time
formula which must be used when dealing
with comparatively “dead” rooms. Until
recently the formula used to calculate re-
verberation time was
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005V 0.05V

T=

a Seca
where T is the reverberation time in scconds

V is the volume of the room in cubic feet.

a is the number of absorption units in
square feet.

S is the surface of the room in square feet.

«a is the average coefficient of absorption
of the surface.

Using this formula discrepancies mount-
ing up to fifty percent werc found betwecen
the calculated and measured reverberation
times. The formula was found accurate for
“live” rooms, but is not applicable to “dead”
rooms. A more general formula, applicable
to all types of rooms, has been developed.
It is

0.05V

—Slog (1 — exa)

The Propagation of Short Radio Waves
Over the North Atlantic, by C. R. Burrows.
Many measurements on radio transmission
at various high frequencies have indicated
that those near 18 mc. are best for daytime
transmission. In summer the best fre-
quencies for night transmission are those
near 9 mc. In winter an additional fre-
quency near 6 mc. is required during the
middle of the night. A frequency (such as
14 mc.) intermediate between the day and
night frequency is useful during the transi-
tion between total daylight and total dark-
ness over the path. The paper indicates that
the effect of solar disturbances on short-
wave transmission is to reduce reception on
all frequencies although the higher fre-
quencies are sometimes the more adversely
affected.

Use of Automatic Recording Equipment
in Radio Transmission Research, by P. A. de
Mars, G. W. Kenrick, and G. W. Pickard.
This is an apparatus paper describing equip-
ment recently developed for low frequency
(17.8 kc) intermediate frequency (770 kc)
and high frequency (7415 kc) field-intensity
recording. The circuits employed are pre-
sented and discussed with particular refer-
ence to expedients for obtaining nearly loga-
rithmic scales (when used with Lceds and
Northrup recording potentiometers).

Typical records obtained with the aid of
the equipment described are presented and
the salient characteristics of the high-fre-
quency records (which show striking evi-
dences of skip distance phenomena) are
pointed out.

A Course Indicator of Pointer Tvpe for
the Visual Radio Range Beacon System, by
F. W. Dunmore. A form of tuned-reed,
range-beacon course-indicator is described,
called a reed converter, in which the course
indications are not given by observing the
two reed motions as heretofore, but by
means of a zero-center, pointer-type indicat-
ing instrument. The motion of the two
reeds generates small alternating voltages,
which when rectified by oxide rectifiers and
passed in opposing polarities through a zero-
center indicating instrument, serve to give
course indications by the deflection of the
indicating instrument needle in the direction
of deviation of the airplane from the course.

Radio Tracking of Meteorological Bal-
loons, by W. K. Blair and H. M. Lewis.
There is a need for upper-air meteorological
observation at night as well as in the day-
time, in cloudy and in foggy weather as
well as in clear. This need has given rise to
a number of interesting methods for obtain-
ing these data, among them radio tracking
of meteorological balloons. A free balloon
moves in the air current prevailing at the
level it occupies. A small rubber balloon,
six inches or less in diameter, when inflated

with hydrogen to a given excess-lift will
rise at a given ascensional rate to great
heights. Successive determinations of the
position of one of these pilot balloons pro-
vides rcady means for computing the mean
direction and speed of the wind in the layer
of air through which the balloon has risen
during the interval between determinals of
position. On clear days these balloons have
been followed by visual methods to heights
of 20 miles.

This paper deals with a radio method of
determining successive balloon positions. A
light transmitter, weighing about a pound, is
carried up by the balloon at a known ascen-
sional rate. Loop receivers are employed in
ranging for this transmitter. The whole
project involves the determination of air
temperature aloft as well as air movement.

Review of Contemporary
Periodical Literature

Duplex Phone on 50 Mc., by Ross A. Hull.
QST, August, 1931. A description of a com-
plete phone transmitter designed to operate
on 36 mc. The entire unit is mounted in a
small aluminum box. Two type -71-A
tubes are used for oscillators and two type
-47 pentodes for modulators. The article
includes complete constructional data to-
gether with notes on the results obtained.

A Linear Time-Axis for a Cathode-Ray
Oscillograph, by A. L. Samucl. Bell Labo-
ratories Record, August, 1931. The useful-
ness of the cathode-ray tube is extended if
one of the pair of plates is used to supply a
linear time-axis so as to make the image
indicate, directly, the wave form. In the
past various systems have been used to ob-
tain a linear time-action, one of the com-
monest being a glow tube in conjunction
with resistances and condensers, to vary the
timing. The objectional features of this
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circuit has been the inconveniently high
voltages at which such tubes operate and
to the fact that the characteristics of the
tube could not be accurately controlled. For
these reasons a new three-element, hot.
cathode type tube has been developed, which
makes it possible to control the timing very
accurately and to maintain a constant rela-
tionship between the timing frequency and
the frequency of the phenomena being mea-
sured. Figure 1 shows the circuit arrange-
ment used with this new tube. It will be
noted that the grid of the tube is coupled
to the source being studied, the coupling be-
ing sufficient to maintain synchronism be-
tween the timing voltage and the voltage
being studied.

Measuring the Frequencies of Radio Sig-
nals, by A. A. Roetken. Bell Laboratories
Record, August, 1931. An instrument has
been constructed capable of measuring fre-
quencies in the range of 5-million to 30-
million cycles with an accuracy of better
than three parts in a million. The appa-
ratus is simple to operate and after the
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proper controls have been manipulated the
desired frequency is displayed as a number
in a bank of switchboard lamps. The in-
strument operates on the fundamental prin-
ciple of producing gradually lower beat-fre-
quencies until one is obtained which can be
measured with high precision by comparison
with an electric oscillator.

What Is This Thing Called Decibel?, by
James L. McLaughlin and James J. Lamb.
QST, August, 1931. A good practical yarn
on the decibel, where it started, why it’s
here and what it's used for. Besides ex-
plaining the significance of the decibel by
means of charts, the article shows how the
db can be put to practical use in connection
with problems of radio experimenters,

Single-Tracking the Superheterodyne, by
F. 1. Anderson. QST, August, 1931. The
author discusses the problem of making the
tuning and oscillator condensers of the
superheterodyne keep in step. He describes,
in some detail, the system which is now to
be found in some manufactured receivers
utilizing a semi-fixed condenser in series with
the oscillator tuning condenser. By adjust-
ing this series condenser to the proper size
and by using the proper inductance coil the
tuning and oscillator condensers may be
made to track quite accurately throughout
the entire range.

An  Imexpensive  Constant-Temperature
Crystal QOven, by Louis F. Lauman, Jr.
QST, August, 1931. For most accurate fre-
quency control, using quartz crystals, it is
necessary that the crystals be mounted in a
heat-insulated box with its temperature
accurately controlled by a thermo-regulator.
The author describes how for $15 one can
build a complete insulated box (with ther-
mostat) that will hold the temperature con-
stant within about 0.25 degree centigrade.

Application of Piezo-electric Crystals to
Receivers, by R. R. Batcher, Electronics, Au-
gust, 1931. The author here discusses the
application of quartz crystals to receiver
circuits. The circuit is analyzed in terms of
a bridge circuit of which the crystal and its
holder form one arm. The analysis is of
course particularly applicable to the ste-
node circuit in which a crystal system is
used.

Solving Network Problems bv Graph, by
W. Waterman. Electronics, August, 1931.
This article includes a large decibel chart
useful in solving transmission problems.
The author gives scveral typical examples of
how the chart can be used. The chart and
the accompanying description will prove
uscful to those who make general use of the
decibel in connection with measurement
work.

A Rapid-record Oscillograph, by A. M.
Curtis and 1. E. Cole. Electronics, August,
1931. A new oscillograph has been devel-
oped by the Bell Telephone Laboratories.
It is of the “string” type, the galvanometer
elements being duralumin wire, 0.008 inch
in diameter. They are mounted in a strong
magnetic field and when an a.c. current
passes through the string it vibrates in ac-
cordance with the wave-form of the cur-
rent. Unlike most ordinary vibration-type
oscillographs this new unit can be used on
frequencies up to 9000 cycles. It is used in
conjunction with an associated amplifier and
the amplifier characteristic is such as to
compensate partly for the frequency-char-
acteristic of the galvanometer. By this
means and by the use of additional equaliz-
ing circuits the galvanometer is made uni-
formly sensitive to a wide range of fre-

(Continued on page 444)
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Radio Physics Course

This series deals with the study of the physical aspects of radio phenomena.
It contains information of particular value to physics teachers and students

in high schools and colleges.

The Question Box aids teachers in laying out

current class assignments

LL component parts and instru-
ments used in radio have an elec-
tric circuit of some conducting
material and most of them

have either a magnetic circuit in
alr or some magnetic material, or l
electro-static circuit in air. Such
instruments as loudspeakers, con-
densers, choke coils, transformers
and resistors used in radio re-
ceivers, depend on the proper use

of electricity for their operation.
Radio waves manifest their actions

by magnetic and electro-static
fields. 1t is, therefore, desirable |
that students of radio learn some-
thing about the nature of electric ||
current and magnetism, the proper- l
ties of electric and magnetic ma-
terial and the laws governing such
action, in order that they may understand the design, opera-
tion, servicing and use of radio apparatus. In a complete radio
system, we are dealing with almost every form of electricity
known to science.

Another important consideration which is too often over-
looked is the fact that the student who thoroughly understands,
and has 2 good mental picture of the fundamental actions asso-
ciated with the flow of current and magnetism is excellen}ly
prepared to keep abreast of all the new developments which
are coming almost daily in the radio art. He finds that the
new things are merely new adaptations and arrangements of the
fundamental principles he is already familiar with, and he is
usually able to quickly understand
their operation and apply his funda-

By Alfred A. Ghirardi*

Lesson Four l

The ElectronTheory, |
Generation of
Electric Energy
Conductors and
Insulators

current, magnetism and electromagnetic
waves and for this reason has been ex-
tensively adopted in scientific circles.

Electrical Charges

The word “electricity” is derived
from “electron,” the Greek word
for amber. The early Greeks dis-
covered that amber, when rubbed,
would attract bodies of light weight.
As no satisfactory explanation was
forthcoming. at that time the ac-
tion was looked upon as being
rather mysterious.

Benjamin Franklin investigated
this phenomenon of the electrical
action of various substances and
combinations of substances when
rubbed together. For instance, a
) piece of glass, when rubbed with a
piece of fur or a cloth became electrified and would attract
light objects. (This experiment may ecasily be repeated by
the reader by rubbing an ordinary hard rubber comb, rubber
rod, or fountain pen with a piece of silk or flannel cloth. The
comb will then attract small pieces of paper, or balls made
from the dried pith of the elder bush. as shown in Figure 1.)
As a result of his work, Franklin concluded that there are two
kinds of electrification, or “‘electricity,” positive and negative.
Bodies that behave like the rubbed glass rod, he said, pos-
sessed positive electricity, and those behaving like the rubbed
rubber rod, possessed negative electricity.

After an insulator like hard rubber or glass has been electri-
fied by rubbing, or some other
means, the electricity does not move

mental knowledge to practical use.
Since the most recent scientific
discoveries and investigations in sci-

ence indicate strongly that the mani- RO’:.)_
festations of electricity and magnet- 3
ism are really due to actions of tiny

electrical charges called electrons, it BITS OF
is necessary that our study of these PAPER

two important servants of man .be
preceded by a study of the behavior e

of the electron. zg‘.f \
q="= N
Use of Electron Theory A

through it as it does in an ordinary
conductor like copper, but remains
at rest in the form of a stationary
(static) charge. The electricity re-
maining at rest in an insulator is
called a static charge, static elec-
tricity, or just an electrical charge.

Laws of Electrical Charges

It has been determined by experi-
ment that a field of force exists
around every charged body, and that
like charges repel each other, and

The flow of electricity through a
wire is always a very puzzling thing

unlike charges attract each other.
Thus a negative charge attracts a

to the novice, possibly because the
action is not directly visible to the
naked eye. However. by making use
of the information brought to light
in recent discoveries. and employing
our powers of imagination and vis-
ualization, a rather complete picture of what goes on inside the
wire can be presented. Many theories have been advanced
to explain the reasons for the observed behavior of electric
currents. The one most commonly accepted at present, because
it explains the observed actions most satisfactorily and com-
pletely, is the electron theory. The student is reminded here,
that the electron theory is simply an explanation of these
things which fits and explains most of the observed facts. It
has not been definitely proven in its entirety. for then it would
have become a law of science. It does, however, explain more
satisfactorily and more thoroughly than any other theory thus
far presented, the observed behavior of the flow of electric

*Radio Technical Pub. Co., Publishers, Radio Physics Course.

Figure 1.

FRICTIONAL ELECTRICITY

A glass or rubber rod, electrified by

rubbing, attracts bits of paper and other light
objects

positive eharge.
Two negative charges repel each

other,

Two positive charges repel each
other.

The more highly charged the

bodies are, the greater is the force of attraction or repulsion
between them. The closer together they are, the greater is the
force of attraction or repulsion. The force is directly propor-
tional to the strength of the charges and inversely proportional
to the square of the distance between them. Thus tripling the
distance between the two charged bodies makes the force of
attraction or repulsion

1 1
— or — as great.
3 9

A single body on which there is an equal amount of positive
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SODIUM CHLORINE

A MODEL MOLECULE
Figure 3. Arrangement of the atoms in sodium chloride. The
black spots represent sodium atoms and the achite spots chlorine
atoms.

and negative charge is said to be neutral, or in equilibrium. If
a single body has an excess of either positive or negative elec-
tricity it is said to be charged either positively or negatively.

An understanding of the actions between electrical charges is
important in radio work, for it has direct application when
considering the design of condensers, vacuum tubes, hand ca-
pacity effects in tuning, etc.

Charged bodies may be studied by the simple apparatus
shown in Figure 2. A small piece of paper or a piece of pith
from a dry cornstalk, elder or sun-

Ravio News ror NoveMser, 1931

we drink, the clothes we wear, the earth we live on, the air
around us, our bodies, all constitute matter. It has been found
that all matter really consists of numerous very tiny particles
instead of single large chunks. The smallest possible portion
to which a substance (compound) can be divided, and yet re-
tain all its individual characteristics is called a molecule. The
molecule is too small to be visible even under the most power-
ful microscopes we have, due to the grossness of our sense of
sight. The smallest portion of matter we can see under even
the most powerful microscope still contains several hundred
molecules.

Compounds, Elements, Atoms

Those readers who have already studied physics or chemistry
will remember that there are 92 difierent chemical elements on
the earth, from which all matter in this world is made up.
Among the more common are oxygen, hydrogen. gold, silver,
copper, iron, etc. An element contains nothing other than the
single material itself. The smallest particle of an element is
an atom. Single elements such as the above are common in
our daily lives, but most of the substances and materials with
which we are familiar, consist of a chemical combination of
the atoms of two or more elements to form a new substance or
compound whose physical and chemical properties are entirely
different from those of any of the constituent elements. Ex-
amples of common compounds are table salt (sodium and
chlorine), iron rust (iron and oxygen), water (hydrogen and
oxygen), etc. The smallest portion into which a compound
can be divided without splitting it up into its element atoms is
called a molecule. Of course if a substance is a simple single
element, then its molecules and its atoms are identical. The
term molecule is usually associated with compounds, whereas
atom is associated with the elements.

In general each molecule of a compound is made up of two
or more smaller atoms of the simpler elements entering into its
composition. The properties of a compound prove to be due
to the particular way in which the atoms are architecturally

grouped. The strength and elas-

flower stalk is suspended from a
stand by a short silk thread. The
stand should be well insulated from
the table by a sheet of clean glass
or other good insulator. Stands for
the purpose are made with a glass
rod for a shaft.

The forces of attraction or repul-
sion between charged bodies may be
considered to act along imaginary
lines called electrostatic lines of
force. The sum total of the lines of

REPULSION OF
LIKE CHARGES

ticity of metals. their power of con-
ducting electricity. heat, etc., can be
explained in terms of their structure
‘ as it is revealed by the actions of

ATTRACTION OF
UNLIKE CHARGES

X-rays upon them. Much experi-
mental work on the determination of
the arrangements of atoms in sub-
stances has been carried on by means
of X-rays by Sir William H. Bragg

and Prof. W. L. Bragg. It is thought
that the atoms arrange themselves in
regular geometric forms, which in

force around a charged body consti-
tutes the electric field.  Every

ELECTROSTATIC FORCES

some substances are extremely com-
plicated. Figure 3 shows the struc-

charged body is surrounded by such
a field.

Figure 2. Demonstrating the attraction and
repulsion of charged bodies hung on silken
strings for insulators

ture or arrangement of the atoms of
sodium and chlorine as they are
thought to appear in sodium chloride

Matter and Molecules

The word “electron” is generally familiar and is usually un-
derstood to represent a very small particle of matter. Beyond
this very elementary conception the average person’s ideas on
the subject are vague and usually altogether too confused to
be useful to him.

Let us consider matter.
weight, volume and other physical characteristics.

Matter is any substance having
The water

(ordinary table salt).

The innumerable possible combinations of the 92 chemical
elements explain why it is possible for us to have so many
different kinds of materials in existence today. Thus two
atoms of the element hydrogen will combine with one atom of
the element oxygen to form each molecule of a new substance,
water. The chemist uses a special simplified method for
expressing this elementary combination of atoms, thus

+ ELECTRON
[ ] ORBITS
PROTON
ELECTRONS
-0 , _ :
ELECTRON o © V4
Q) [ 12 PROTONS ' {44 PROTONS
® PROTONS ) nuceeds{ 8 FROTR0Rs NUCLEUS) 1§ ELECTRONS
0 ELECTRONS © (D)

— ELECTRON
O

“BOHR” CHARTS OF REPRESENTATIVE ATOMS

Figure 4. Structure and electron orbits of atoms of hydrogen, helium, carbon and copper, according to Bohr. The hydrogen atom
is the simplest, containing a single proton for the nucleus around avhich rotates a single electron.
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H* + 0 = H°O. One atom of sodium combines with
one atom of chlorine to form each atom of sodium
chloride (common table salt); thus Na 4+ Cl = NaCl
The salt does not look, taste, or act like either of the
two constituent elements. It is a new material entirely.
Hydrogen and chlorine are both gases under ordinary
conditions; salt formed by their chemical combination
is a solid. Figure 3 shows the arrangement of the
atoms in salt. The black spots represent the atoms of
sodium and the white ones represent the atoms of
chlorine as they are arranged inside of a crystal of the
salt.

Electronic Structure

Molecules are extremely small, so small that we can-
not see them with the lenses of the most powerful
microscopes. Lenses are themselves composed of mole-
cules and atoms. To see molecules. the lenses and our
eyes themselves would have to become molecular in
size. Still, the empty space between the molecules
of a substance is thousands of times greater than the
space actually occupied by the molecules themselves!
A molecule, however, is a relatively huge affair com-
pared to the size of an atom.

Every atom consists of a miniature planetary system
with a central nucleus or “sun” around which con-
stantly revolve in regular orbits, one or more tiny par-
ticles or planets. This is somewhat like our solar sys-
tem, of the earth. sun, and moon. The nucleus or core
of each atom contains one or more particles called
protons; each proton having a definite positive electri-
cal charge. The little bodies revolving around the nu-
cleus were cailed electrons by Johnston Stoney in 1891
because of their electrical nature. These electrons are
simply infinitesimally tiny negative electrical charges.
The number of negative electrons revolving around the
central core or nucleus of each atom varies in the differ-
ent chemical elements. Also the number of positive
protons in the nucleus is difierent in each chemical ele-
ment. In some elements the nucleus consists of both
protons (positive charges) and a few electrons (nega-
tive charges) with additional electrons revolving in con-
centric rings around the core, as shown in C of Figure
4. The latter revolving electrons are commonly called
planetary electrons to distinguish them from the elec-
trons which remain in the core. Under normal condi-
tions each atom is electrically neutral as a whole, that
is, the sum total of the negative charges of all its elec-
trons just balances and equals the total positive charge
of its protons. Under this condition the body is un-
charged electrically. so far as any outside effects are
concerned.

It is evident then. that according to the electron
theory, the final analysis of all elements and com-
pounds of which all matter is composed. reveals them
to be made up of but two things. positive electrical
charges known as protons, and negative electrical
charges known as electrons. The atom is pictured as a
core or nucleus of positive charge (with a few electrons
in it, also, in some elements) surrounded by a number
of negative electrons rapidly rotating in circular or
slightly elliptical orbits which form more or less con-
centric rings around it. The atoms and the molecules
in matter are constantly in motion, carrying within
them in their movements, the electrons that constitute
them. In the bumping of one atom against another,
electrons may be gained, lost, or interchanged.

The simplest of all atoms is that of hydrogen (one of
the constituent elements of water). This consists of a
nucleus composed of one revolving proton, around
which rotates a single planetary electron as shown in
A of Figure 4. The circle indicates one of the several
orbits the moving planetary electron may take.

The next simplest atom is that of helium (the gas
used in lighter-than-air craft). having a rotating nu-
cleus of two positive protons with two electrons revoly-
ing about it as shown in B of Figure 4.

In those atoms which contain more than two plane-
tary electrons all those planetary electrons in excess of
these first two are arranged in shells external to the one
just described. The next (Continued on page 440)

Question Box

HYSICS and science instructors will find these review

questions and the “quiz” questions below useful as
reading assignments for their classes. For other readers
the questions provide an interesting pastime and permit
a check on the reader’s grasp of the material presented
in the various articles in this issue.

The “Review Questions” cover material in this month's
installment of the Radio Physics Course. The “General
Quiz"” questions are based on other articles in this issue
as follows: What Goes On in Your Vacuum Tubes,
Fractional Wave Tests, Experimental Reception on The
World’s Tallest Structure, Electro-Acoustic Studies Offer
Aid for the Hard of Hearing, The Decibel, Clearing up
Discrepancies in Electrical Measuring Units, With the
Experimenters.

Review Questions

1. Why is it important for a student of radio to have a
good knowledge of the fundamentals of electricity
and magnetism?

2. The entire electron theory has never been proven to

be correct by actual experiments. Why then, is it

accepted as an explanation of the actions existing in
all bodies?

Why does a body become charged when it is rubbed?

Define in accordance with the electron theory, (a) a

charged body. (b) a positively charged body. (c) a

negatively charged body.

5. Describe a simple way of determining if a body is
charged.

6. How would you determine if two charged bodies had
like charges or unlike charges? State the rule upon
which your method depends.

7. How did the words “electricity,” “positive charge”
“negative charge,” “electron” originate?

8. What factors affect the force of attraction and repul-
sion between two charged bodies? State the quanti-
tative relations.

9. Name three elements and six compounds. In each
case give your reason for classifying the substance as
an element or compound.

10. According to the electron theory, what is an atom of
any material supposed to consist of? Draw a simple
picture to illustrate your answer.

11. Why is it that electrons can flow or drift through iron
which is apparently a hard, dense, solid substance?

12. A piece of copper wire contains negative charges (elec-
trons) and positive charges (protons). Why doesn’t
every piece of copper then exhibit all the external
properties or effects of a charged body?

13. A substance contains 20 protons and 4 electrons in
the nucleus, with two additional planetary electrons in
the first outer shell, eight electrons in the second
outer shell, and six electrons in the third outer shell.
Draw a picture of the internal arrangement of this
atom. Will this substance be chemically active?

o L2

General Quiz on This Issue

1. How are the units of electrical measurement standard-
ized?

2. What ultra-high frequency has been employed in re-
cent American experimental transmission and re-
ception?

3. Does an extremely high antenna necessarily provide

freater pick-up than a similar antenna closer to the

ground?

Is straight line amplification desirable in devices for

the hard-of-hearing? Why?

What physical standards are necessary to determine

the volt? The Ampere? The Ohm?

What is the audiometer and what outstanding feature

does it offer in analyzing defective hearing?

7. When using a multi-range a.c. voltmeter in capacity
measurements is it advisable to use the lower or
higher meter ranges? Why?

8. What feature of design is employed by one manu-
facturer to permit a great reduction in headphone
size?

9. What is the decibel and for what purpose is it com-
monly employed in radio work?

10. What causes the beam of electrons to trace electric
wave forms on the screen of a cathode-ray tube?

11. Why, in some meter multiplier arrangements, is the
shunt resistor placed across both the meter and a
series resistance, instead of across the meter only?

o

www americanradiohictorv com

409



www.americanradiohistory.com

410

Rapio News ror Novemser, 1931

What’s New in Radio

A department devoted to the description of the latest developments in radio
equipment. Radio servicemen, experimenters, dealers and set builders will
find these items of service in conducting their work

Gang Condensers for
Superheterodynes

Description—A new type of tracking con-
densers for single control superheterodyne
receivers. One section is a special oscillator
while the others are standard tuning sec-
tions. Its type of construction and design
eliminates external “padding” condensers and
reduces the number of adjustments. To uti-
ize this condenser it is necessary that 240

microhenry coils be employed in the pre-
selector and first detector stages and a 144
microhenry coil in the oscillator stage.
With these values the oscillator circuit tun-
ing will track with the other circuits but
maintain a constant frequency difference of
175 k.c. These condensers are available in
two, three and four gang units.

Maker — DeJur-Amsco Corporation, 95
Morton Street, New York City.

Battery-Operated Superheteros
dyne Receiver

Description—The Majestic model 121 is a
six tube superheterodyne receiver designed
for use in homes where electric line supply

is not available. This set operates from the
new “Air cell” “A” battery, three heavy duty

Conducted by
The Technical Staff

é. il
v v

45 volt “B” batteries and one 22%% volt “C”
battery. The vacuum tubes employed are of
the two volt types, as follows: four -32
tvpe, one -30 type and one -33 pentode.
The walnut console model illustrated here
measures 3754 inches high by 2434 inches
wide by 1614 inches deep.

Maker—Grigsby-Grunow
cago, Illinois.

Company, Chi-

An Attractive Microphone Stand

Description—A new line of microphone
stands all of which are finished in an at-
tractive shade of light brown electroplated
bronze. Model 882, illustrated here, is a full
length stand and is adjustable for various
speaker and orchestra requircments. The
other models include two desk or table

=

types and one full length stand to accom-
modate two microphones.

Maker—Samson Electric Company, Can-
ton, Mass.

Gang Mounting for Metallized
Resistors

Description—A special cast metal center
support is provided as a mounting for each

individual metallized resistor. The units are
placed side by side and a rod is slipped
through the aligned holes of the metal

www americanradiohictorv com

mountings. End brackets and nuts for fast-
ening the rod complete the assembly. Va-
rious combinations of 14 watt, 1 watt or 2
watt resistors of any resistance value may
be assembled and ganged to meet different
requirements. This type of gang mounting
is convenient and reduces the overall as-
sembly cost.

Maker—International Resistance Company,
2006 Chestnut St., Philadelphia, Pa.

High-Voltage Transmitting
Condensers

Description—The model S-1835 high volt-
age variable condenser shown in the ac-

companying illustration is designed for use
in transmitter cquipment of over 500 watts
and is standard for 1 k.w. installations.
The maximum capacity is 95 mfd. and the
minimum capacity is 45 mfd. The airgap
between adjacent rotor and stator plates is
1 inch. Its breakdown wvoltage is 29,000
volts. The panel space required is 1514 by
15Y4 inches.

Maker—Allen D. Cardwell Mig. Corp., 81
Prospect St., Brooklyn, New York.

Baffles for Electro-Dynamic
Speakers

Description—A one-piece baffle measuring
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24 inches square by 34 of an inch thick.
This unit is manufactured by a British con-
cern and is available in various finished de-
signs. The model illustrated here is a port-
able type and is equipped with metal legs
and a metal carrying handle thus permitting
the reproducer and baffle to be casily moved
to other positions in the room. Other
models include cabinet types and the plain
baffle board with speaker grill for attach-
ment to a speaker cabinet or for letting into
the wall.

Maker—Charles Borst & Sons, 306 Euston
Road, London, England.

High-Voltage Condensers

Description—The new series of oil im-
pregnated and oil filled high-voitage tank
constructed condensers are designed especially
for laboratories, tube manufacturers, broad-

casting and amateur stations where continu-
ous operating voltages of from 3500 to
15,000 volts are encountered.

Maker—Tobe Deutschmann Corp., Can-
ton, Mass.

Portable Receiver

Description—Here is a real compact five
tube receiver made for vacation use or for
the many occasions when a portable receiver

is desired. The set and speaker are encased
in a brown leatherette covered case with a
convenient carrying handle. A —45 type tube
is used in the power output stage. It is
furnished with a tone-control, electro-dy-
namic speaker and phonograph jacks.
Maker—Keller-Fuller Mfg. Co., Ltd., 1573
W. Jefierson Boulevard., Los Angeles, Cal.

Unique Radio Receiver

Description—This model, designated as the
Standish receiver, is designed after an early
American end-table and it encloses a com-
plete seven tube superheterodyne receiver
with a self-contained aerial. The same man-
ufacturer offers two separate lines of receiv-
ers, employing three different circuits. Five
models are in the standard series and nine
are custom-built period furniture models. In
addition to the above receivers the Pioneer,

a battery set, is offered for use on farms and
other localities where outside current is not
available.

Maker—General Motors Radio Corp., Day-
ton, Ohio.

Audio Oscillator

Description — This beat-note or hetero-
dyne oscillator is capable of generating
audio frequencies from 40 to 15,000 cycles
per second. It employs four tubes all of
which are of the 2-volt type. It is especially
adapted for providing a source of variable
audio frequencies for the testing of loud
speakers, amplifiers and other associated ap-
paratus. The instrument is encased in a
black cabinet measuring 10

crystallized
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inches by 8 inches by 734 inches and each
unit is supplied with a calibrated curve.

Maker—Wireless Egert Engineering, Inc.,
179 Varick St., New York.

A Compact Receiver

Description—A six tube midget receiver,
employing four -24 type screen-grid tubes,

one -80 rectifier tube and a power pentode
tube. The set is provided with a tone con-
trol, an electro-dynamic reproducer and a
noise filter. Tt is available for 110 volt 25 to
40 cycle a.c, 110 volt 50 to 60 cycle a.c.,
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LOOP AND ALL—

Slung over the shoulder of Mr. Gerhard R.
Fisher, Research Engineer of Los Angeles,
is a complete direction finder, including re-
ceiver and loop. Mr. Fisher's invention
may he used as a radio compass by tuning
to broadcasting stations in known locations

and 220 volt 50 to 60 cycle ac. The dimen-
sions are 20 inches high by 15 inches wide by
934 inches deep.

Maker—Plaza Music Co., 10 W. 20th St.,
New York City.

Binding-Posts

Description—A new type of binding post
so constructed that onc piece of metal forms
the wire guide and conncction. The center
of the metal is drawn to the form of an

to the bakelite

is riveted
mounting strip and the inside threaded to

eyelet which

take the binding post. After the screw, to
which the bakelite knob is permanently
screwed, is in place the end of the screw is
enlarged so that it cannot become un-
screwed and lost. This design permits either
a large or a small size wire to be easily and
quickly connected.

Maker—Alden Products Company, Brock-
ton, Mass.

Short-Wave Converter Without
Plug-in Coils

Description—A special wave-band shifting
mechanism controlled by a knob which is
mounted on the front panel, is employed in
the new Lafayette short-wave superhetero-
dyne converter, to eliminate the nuisance of

(Continued on page 447)
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News and Comment

A page for the news of the whole radio industry, including important trade
developments, new patent situations, comments by leading radio executives,

R. M. A. to Propose Patent Pool

NEW YORK—In an effort to develop a
fair and equitable solution of the important
patent problem in the radio industry, the
Radio Manufacturers’ Association, embracing
virtually all prominent manufacturers, has
decided to intervene in present negotiations
toward establishment of a radio patent pool.

According to announcement today by J.
Clarke Coit of Chicago, president of the
R.M.A,, the Board of Directors meeting at
Niagara Falls, Canada, decided formally to
take part in negotiations between the U. S.
Department of Justice and the R.C.A. re-
garding the founding of a radio patent pool
for the interchange between radio manufac-
turers of patent privileges.

Columbia Increases Business

NEW YORK-—The Columbia Broadcast-
ing System reports an increase of 467 in
commercial broadcasting for the first six
months of 1931 over the first six months of
1930.

WAPI to Be Leased

BIRMINGHAM, ALA.—The future dis-
position of station WAPI, located here, was
placed in the hands of a special committee
when the Executive Committee held a meet-
ing at Mongomery. The station will be
leased to a private organization unless funds
can be secured for endowing it as now op-
erated. The station is owned jointly by the
University of Alabama, Alabama College and
Auburn.

Randall to Head Tube Works

BOSTON—Completion of a tube research
division for the development of television
tubes is announced by the Shortwave and
Television Corporation. Tubes acting as
light sources are as important to television
as tubes in a radio set are to radio. The
new tube department contains the latest
machinery necessary for the building of
tubes and is in charge of Eugene F. Randall.

Lowell-Dunmore Patent
Sustained

WASHINGTON, D. C—The Board of
Appeals of the United States Patent Office
recently affirmed the decision of the Exam-
iner of Interferences in upholding the Lowell
and Dunmore patent on the alternating
current operation of radio receiving appa-
ratus.

Lowenstein Patent Declared

Invalid

BUFFALO, N. Y—In an interview with
Louis Gerard Pacent, president of the Pacent
Reproducer Corporation, he made the fol-
lpwing statement regarding the effect of the
decision of Judge Galston in the suit brought
against Sol Wallerstein, a Buffalo exhibitor,
who had installed a Pacent talking picture
apparatus, by the American Telephone &
Telegraph Company, Western Electric Com-
pany, Inc.,, and Electrical Research Products,
Inc.

Mr. Pacent expressed himself as gratified
at the decision, inasmuch as the claims of
infringement originally invelved in the suit

notes, rumors and opinions

Reported by
Ray Kelly

which related to eight patents, the claims on
three of the patents had been wholly aban-
doned by the plaintifis and the aggregate
number of claims had been voluntarily re-
duced from 54 to 18 of the remaining patents
which were litigated, {or the most important
were the Lowenstein, covering negative grid
bias, and the Colpitts, so-called push-pull
patent. The first was declared invalid and
the latter expires in February next.

The Lowenstein patent, Mr. Pacent said,
was heretofore considered basic with rela-
tion not only to amplitication for sound-
picture reproduction, but also for radio re-
ceiving set amplifiers, radio broadcasting, and
in connection with telephone transmission.

Crosley Says, “Plenty of Business
for Those Who Work for It”

CINCINNATI, O—Powel Crosley, Jr.,
president of the Crosley Radio Corporation,
claims that manufacturers have to get after
business—not wait for it to comc to them.

“It is normal for people to work for what
they get,” Mr. Crosley remarked. “There-
fore it hehooves all of us -those in the radio
business in particular--to forget that there
was a time when people mobbed radio stores
to buy radio apparatus, and, instead, to get
out and work for business.”

Appoint New Sales Head

LAWRENCE, MASS—Mr. A. Van San-
ten, of Amsterdam, Holland, recently in the
United States on a visit, has been appointed
commercial vice-president in charge of Euro-
pean sales of the Pilot Radio & Tube Cor-
poration, of this citv. He will make his
headquarters in Amsterdam.

RCA Income Higher

NEW YORK—Total gross income of
$47,973,727 and net income of $2,638,703 for
the Radio Corporation of America and its
subsidiaries for the first six months of the
vear 1931 were announced today by David
Sarnofi, president of the corporation. Dur-
ing the same period last year the gross in-
come was $32,732,079 and the net income
$505,098.

Replacement Market Looms Big

NEWARK, N. J.—Frank Holmstrom, Jr.,
vice-president in charge of sales of Kolster
Radio, Inc., which is backed by Mackay
Radio & Telegraph Company, sees the re-
placement market as a large contributor
towards the success of the new season.

“The new sets offered by radio manufac-
turers this fall will tempt owners of obso-
lete sets to scrap them and cnjoy modern
reception. The vast number of new families
that will go to housekeeping will include
radio in their first yvear’s budget. The thou-
sands upon thousands of newly wired homes
will want electrically operated sets. Sur-
prising at it may seem, there are millions of
homes that have yet to buy their first set.”
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Grigsby Predicts Greatest Radio

Year

CHICAGO, ILL.—B. J. Grigsby, presi-
dent of the Grigsby-Grunow Company, says
the industry has already sensed the renewed
public interest in radio and is now pre-
pared to mect its responsibility.

“After careful consideration of all factors
cntering into general business and the public
attitude on such commodities as radio,” said
Mr. Grigsby, “it is my sincere and unbiased
opinion that the approaching fall season will
be one of the greatest that the radio indus-
try has yet seen.”

Public Interest in Radio Growing

NEW YORK—R. W. Jackson, vice-presi-
dent of the Brunswick Radio Corporation,
sees public interest in radio increasing from
cvery direction.

“Probably the main contributing element,”
he said, "is the fact that radio manufacturers
are building into radio instruments a degree
of musical quality heretofore not attained,
and at a retail price that will be highly ac-
ceptable to the public.”

Lynch Stresses 1932 Keynote

HEMPSTEAD, L. I—Describing the
general trend of radio progress for the 1931-
32 season, Arthur H. Lynch, vice-president
of the Stenode Corporation of America, be-
lieves that a significant aspect will be the
reduction of background noise. “Reduction
in background noise,” said Mr. Lynch,
‘“‘means genuine reception enjoyment on dis-
tant stations as well as locals.” Background
noise 1s caused by natural and artificial radio
strays—irregular and scratchy signals that
find their orgin in static and electrical ap-
pliances such as electric fans, auto ignition
systems, traffic lights, dial telephones, incin-
erators, elevators, etc.

5-Meter Programs
SCHENECTADY, N. Y.—Believing the
ultra short-wave bands of 5 meters and
under offer great possibilities in radio, espe-
cially in television, Dr. E. F. W. Alexander-
son, radio engineer of the General Electric
Company, has arranged for broadcasting
one-hour programs twice a week over
W2XAW, operating on 5 meters. These
programs, the same as broadcast by WGY,
will be sent out from 5 to 6 o’clock every

Tuesday and Thursday afternoon.

Aerovox Awarded Patent on
Electrolyte
BROOKLYN, N. Y.—The Aerovox Wire-
less Corporation has recently been granted
U. S. Patent No. 1,815,768, covering the
special electrolyte used in the manufacture
of Hi-Farad dry electrolytic condensers.

Wireless Specialty Moves to
Camden
CAMDEN, N. J.—The entire facilities
formerly maintained by the Wireless Spe-
cialty Apparatus Companyv at Boston, Mas-
sachusetts, have been transferred here by the
RCA-Victor Company, Inc.
According to Dr. W. R. G. Baker, vice-
president in charge of engineering and manu-
(Continued on page 438)
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[L.atest Radio Patents

A description of the outstanding patented inventions on radio, television,

acoustics and electronics as they are granted by the United States Patent

Office. This information will be found a handy radio reference for inventors,

engineers, set designers and production men in establishing the dates of record,
as well as describing the important radio inventions

ACOUSTIC CHAMBER. Janks
C. Karnes, Buffalo, N. Y. Filed Nov. 21,
1929. Serial No. 408841. 8 Claims.
(Cl. 181—30.) (Granted under the act of
Mar. 3, 1883, as amended Apr. 30, 1928.)

1,812,879.

1. In an acoustic chamber, a ceiling
formed in the shape of a horn having an
exponential variation of cross section with
the length and a floor in projection of the
mouth of the horn, the axis of the horn
being perpendicular to the floor.

1,813,204. RADIO PHOTOGRAPHY
TRANSMITTER. VirciL ADOLF SCHOEN-
BerRG, Niles Center, Chicago, Ill. Filed
Aug. 1, 1929. Seriat No. 382,750. 6
Claims.

1. In radio photography transmitters, a
framework, a film head arranged thercupon
and carrying the film mounting, a door for
said film head, a photo-clectric cell mount-
ed to said door, a potentiometer mounted
in said door and in circuit with said photo-
electric cell, said electric circuit being made
and broken by the closing and opening of
said door, and light transmission and focus-
ing means mounted to said framework and
associated with said film mounting and cell.

1,813,137. RADIO FREQUENCY COIL.
Arrrep E. Bavuwnaxy, Milwaukee, Wis.
Filed Nov. 25, 1925. Serial No. 71,379
5 Claims.

I

|
LU

1. The combination with a solenoidal
radio-frequency coil and tubular supporting
form therefor, of a discontinuous annular
metallic shielding band surrounding said
coil and having inturned flanges at opposite
cdges beyond the ends of the coil resting
on said tubular supporting form.

Attorney, National Press Building,

Patent
Washington, D,

Conducted by
Ben J. Chromy*

1,813,208, ACOUSTIC DEVICE. EpwIn
H. SyvTHE, Evanston, Ill., assignor to
Western Electric Company, Incorporated,
New York, N. Y., a Corporation of New
York. Filed Nov. 26, 1926. Serial No.
150,830. 10 Claims.

1. A sound radiator comprising a continu-
ous exponentially tapered sound passage, said
sound radiator being formed by a plurality
of telescoping sections and having an an-
nular mouth.

1,813,180. RADIO RECEIVING AP-
PARATUS. Percivar D. LowkeLr, Ja-
maica, N. Y., assignor to A. H. Grebe &
Co., Inc, Richmond Hill, N. Y., a Cor-
poration of New York. Filed July 16,
1927. Serial No. 206,168. 6 Claims.

i

1. In a radio frequency amplifier using a
triode vacuum tube, the combination of a
tuned input circuit, an inductively recac-
tive plate circuit, two resistances in series
between the grid and tuned input circuit,
and means for paralleling part of such re-
sistance by a capacity path.

1,813.563. RADIO SIGNALLING. Louls
Conrx, Washington, D. C. Filed July 18,

1928. Serial No. 293,608. 18 Claims.
L‘—J_fuvm\ DETECTOR
AND
IT AMPLIFIER

(Granted under the act of Mar. 3, 1883, as

amended Apr. 30, 1928; 870 O. G. 757.)

1. In a system {or the reception of radio
signals comprising an antenna, a wave con-
ductor connected in series therewith, the
said wave conductor being adjustable to a
quarter wave length of the signals to be
received, an oscillatory circuit placed in in-
ductive relation to the said wave conductor,
and means associated with said oscillatory
circuit for detecting and amplifying said
radio signals.

1,813,845. APPARATUS FOR THE STUDY
OF THE EARTH’'S CRUST. Ouiver H.
GisH, Somerset, Chevy Chase, Md., as-
signor to Carnegie Institution of Washing-
ton, Washington, D. C.,, a Corporation.
Filed Apr. 19, 1929. Serial No. 356.333. 7
Claims.

1. An apparatus for studying the earth’s
crust consisting of a source of current, an
instrument for measuring the value thereof,
a potentiometer, a double rotor commutator,
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leads from cach rotor of said commutator to
the carth, leads from one of said rotors to
the current measuring instrument and the
source of current, and leads from the other
rotor of said commutator to the potentiom-
eter.

1,813,541. CIRCUIT CONTROL SYSTEM
FOR RADIO APPARATUS. Cuaries C.
LavrITSEN, St. Louis, Mo., assignor, by

. — ik
-
&

S

= |
Ik 1

W

L

: o

direct and mesne assignments, to Colin B.
Kennedy Incorporated, St. Louis, Mo., a
Corporation of Missouri. Filed May 7,
1925. Serial No. 28,557. 6 Claims.

6. The combination of a wircless set hav-
ing vacuum tubes, rectifying apparatus for
supplying power to the tubes, and means
adapted to automatically control the con-
nection of the rectifying device to a source
of alternating current, said means being re-
sponsive to the operative condition of the
tubes.

1,816.448. COIL CONSTRUCTION. FreD-
ERICK  E. TeryMax, Stanford University.

I

Calif. Filed Nov. 12, 1929. Serial No.
406,585. 2 Claims.

-®
j

| i
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1. An inductance coil comprising a plu-
rality of turns of conductor separated by a
dielectric in which the separation between
turns is a maximum at the center of each
layer of winding and progressively decreases
toward the ends thereof, the separation per
turn being a maximum in the outer layers of
the coil and progressively decreasing toward
the axis of the coil.

]
|
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1,813,775. MEANS FOR PREVENTING
RETROACTIVE EFFECTS IN AUDION
AMPLIFIER CIRCUITS. Georce A.
SoMersaLo, New York, N. Y. Filed Jan.
27, 1927. Serial No. 164,009. 8 Claims.

Ly

1,814,018. MEANS FOR CONTROLLING
SENSITIVITY OF VOICE OPERATED
DEVICES. Sum~er B. WricHT, South
Orange, N. J., and Dorex M1rcHELL, New
York, N. Y., assignors to American Tele-
phone and Telegraph Company, a Corpo-
ation of New York. Filed June 6, 1928.

1,815,833.

Rapio News ror NovEmser, 1931

SUBDIVIDED SERVICE SYS-
TEM OF RADIO BROADCAST DIS-
TRIBUTION. Epwarp E. CrLeMenT,
Washington, D. C., assignor to Edward F.
Colladay, Washington, D. C. Filed June
28, 1924, Serial No. 722,993. 9 Claims.

Serial No. 283,407. 3 Claims.

1. A transmission line, an echo suppressor
device associated therewith, and a device in
said line for controlling the operation of said
echo suppressor device, said control device
comprising a vacuum tube arrangement hav-
ing the threshold of operation affected solely
in proportion to the amount of input cur-
rent applied thereto in a comparatively

steady state.

] % 1,814,554. HORN HAVING RESONATING
CHAMBERS AT ANTINODAL POINTS.
MirLer REeese HurcnHison, Llewellyn
Park, West Orange, N. J., assignor, by
mesne assignments, to Acoustic Products
Company, New York, N. Y., a Corpora-
tion of Delaware. Filed May 24, 1927. = t_i
Serial No. 193,814. Renewed Dec. 2, 1930. il

1. In a wired system of radio broadcast
distribution, a primary transmitting station,
a secondary distributing station, subscribers’
stations connected to said secondary station
by wire lines, and means whereby modula-
tions imposed on a short carrier wave at the
primary station are resolved into modula-
tions on a longer carrier wave at the secon-
dary station, means to distribute said long
waves over said wires to the subscribers’
stations, and a common receiving mcans for
both the radio and wire transmitted waves
at cach subscriber’s station.

1. The method of controlling or eliminat-
ing the effect of a disturbing electro-motive
force in the plate filament circuit of a three-
element thermionic device upon the input
element associated with the grid and plate
of said thermionic device, which comprises
establishing a point which due to said dis-
turbing electro-motive force assumes the po-
tential of the plate, and impressing the input
energy through said input element between
said point and the plate.

1,813,855, ELECTROSTATICAL VIBRA-
TION STRUCTURE. Erxst Krar, Ber-
lin, Germany, assignor, by mesne assign-
ments, to United Reproducers Patents

1. A sound propagating device comprising
a vibrating diaphragm, a tubular member as-
sociated therewith and adapted to form an
air column resonant to waves of a definite
frequency, said column having nodal and
antinodal points, and a resonator located
at one of said antinodal points tuned to
the same frequency as said tubular member.

1,815,931. VACUUM TUBE. SaMUEL
RuseN, New York, N. Y, assignor to
Ruben Tube Company, Englewood, N. J.,
a Corporation of Delaware. Filed Feb.
8, 1930. Serial No. 426,828. 3 Claims.

1. A vacuum tube comprising an envelope
containing a cathode, a grid and a plate ele-
ment, another cathode, grid and plate ele-
ment, a heater element for indirectly heating
said cathodes, said second mentioned grid
being directly connected with the first men-
tioned cathode.

Corporation, a Corporation of Nevada.
Filed May 21, 1927, Serial No. 193,217,
and in Germany May 21, 1926.
Nov. 14, 1930.

Renewed
10 Claims.

1,814,119, LOUD SPEAKING APPARATUS.
Crirrorp C. BrapBURrY, Glencoe, Ill. Filed
Sept. 3, 1929. Serial No. 389,903.

9. In a loud speaking apparatus, a mag-
netic circuit, means for supplying an ener-
gizing current thercfor, means for eliminating
the efiect of variations of the energizing cur-
rent comprising a neutralizing coil, and a
generating coil differentially connected there-
to, said generating coil being more subject
to change of magnetic circuit than the neu-
tralizing coil.

2. An acoustic device comprising a sup-
porting plate having a plurality .of concave
depressions therein forming cross ribs and
terminating into apertures, a dielectric coat-
ing on said plate and a conducting mem-
brane disposed on said cross ribs, said con-
cave depressions exposing limited arcas of
said conducting membrane to permit unre-
strained vibrations thereof.

1,813,961. SIGNALING SYSTEM. Jomw
C. ScHELLENG, Milburn, N. J., assignor
to Western Electric Company, Incorpo-

1,816,461. SHORT WAVE RECEPTION.
Horris S. Bairp, Boston, Mass., assignor
to Shortwave & Television Corporation,
Boston, Mass., a Corporation of Delaware.
Filed Apr. 30, 1929. Serial No. 359,268.
5 Claims.

1,815,073. URANIUM PHOTO-ELECTRIC
TUBE. Harvevy C. RextscuHrEr, East
Orange, and DoxaLp E. Hexry. Bloom-
field, N. J., assignors to Westinghouse
Lamp Company, a Corporation of Penn-
sylvania. Filed June 12, 1929. Serial

rated, New York, N. Y., a Corporation of No. 370.223. 9 Claims.
Nege Morks  iied S8, 190 el 7. A photo electric tube comprising an
No. 52,989. 15 Claims. envelope transparent to ultra-violet light, an

4. A directive polyphase transmitting an-
tenna system comprising a plurality of mul-
tiple-tuned aerials in parallel planes, each
of said aerials having a horizontal length
substantially greater than the length of the
wave to be radiated therefrom.

anode and a cathode therein, said cathode
consisting of metallic uranium.

MEANS FOR HEATING FILA-
Hexry Josepr Rouxp, Lon-

1,815,131,
MENTS.

don, England, assignor to Radio Corpora-

tion of America, a Corporation of Dela-

Filed Oct. 14,
6 Claims.

1,814,137. TELEVISION. Jupau B. FEr-
suiN, New York, N. Y., assignor of onc-
third to Morris Kirschstein and one-third

ware. 1921. Serial No.

507,756.

to Louis Oskow, Brooklvn, N. Y. Filed
Apr. 8, 1929. Serial No. 353,545. 11
Claims.

1. The combination of a long wave multi-
stage radio receiver having a plurality of
tubes and a source of alternating current
power for heating the cathodes of said tubes,
and a short wave adapter for said long wave
receiver having a detector tube, an input
circuit tunable to the short waves, an out-
put circuit having a detachable connection
with an intermediate stage of said long
wave receiver and having a direct current
source of power for heating the cathode of
said detector tube independently of the
source of alternating current power,

1.In a
mounted member, means for rotating said

scanning device, a rotatably

member, and means associated with said
member for scanning a predetermined area a
plurality of times during each revolution of
said member said last mentioned means com-
prising a member having a plurality of nar-
row elongated openings.

1. The combination of an evacuated con-
tainer, a filament adapted to be heated lo-
cated within said container, a coil located
within said container and connected to said

(Continued on page 447)
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The Finest
Tuner and Amplifier

Money Can Buy

The 716 is a six-tube Vario-Mu Superheterodyne tuner that on
tests has brought in ninety-seven stations on the ninety-five chan-
nels—and brought them in beautifully. It is intended to operate
with the S-M 683 Amplifier and the 855B Speaker, altho it will
operate satisfactorily with any high quality amplifier and speaker.
The 716 is the great-grandson of the famous Sargent-Rayment
710, and was built to be—and is—the finest radio instrument the
S-M Laboratories can produce.

Tubes required: 3—’51s, 2—'27s, 1—'24. Size: 16}z x 10%3 x 7%
inches high.
Price of 716 Tuner, wired, less speaker and tubes, $69.50 LIST

683 Pentode Audio Amplifier

The 683 Compensated Pentode Audio Amplifier is designed expressly for use with the
716 tuner and 855B dynamic speaker and consists of one low-gain 27 stage (used in tone
control circuit) and a high-gain ’47 pentode push-pull stage. It is provided with a spe-
cial dual tone control feature which allows both the bass or treble range to be raised,
leveled off, or lowered to suit the varying response of the human ear with volume, and
to permit of optional adjustment for local noise or installation conditions. This control
may be optionally placed in the 683 amplifier or on the 716 tuner chassis, or on a cab-
inet side or front panel, as desired.

The 683 amplifier supplies all A, Band C power required by the 716 tuner, and is
designed to operate on 110-120 volt, 50-60 cycle AC power lines.

Tubes required: 1—"27, 2—'47s, 1—"80. Size: 914 in. deep, 12 in. wide, 9 in. high.

Price of 683, less tubes, $69.50 LIST  Price of 855B Dynamic Speaker, $20.00 LIST

686 Complete Portable P. A. Unit

The latest addition to the S-M amplifier line is the 686 Portable.
It contains a very high gain push-pull Pentode Amplifier similar
to the 684 described in the S-M catalog. The 686 is absolutely
complete; three-stage push-pull pentode amplifier (with a gain of
90 DB, and an output of 7 to 8 watts), dynamic speaker with baf-
fle, extension speaker cable, control box, microphone, micro-
phone cord. It is all AC, supplying P. E. cell voltage and micro-
phone current. All material fits into one carrying case and weighs
less than 75 pounds. A steady, profitable business can be devel-
oped in almost any city by renting a 686. Price, absolutely com-
plete, including tubes .. ............ ... $199.50 LIST

Write for New General Parts Catalog

"N\U'ul

s
I SILVER-MARSHALL, Inc.
SILVER’MARSHALL’ Inc’ : 6405 W. 65th Street, Chicago, U. S. A.
6405 West 65th Street ¢ Chicago, U.S. A. § []Please send me full details on the S-M 716 and 683
Canadian Division: SILVER-MARSHALL of CANADA, Ltd. 1 (enclosed you will find 2c).
75 Sherbourne Street, Toronto : []Please send me FREE your new General Parts
Export Office: 41 Water Street : Catalog.
New York City, U.S. A. :
B Name e
)
Address —
'
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MODERNIZE

WITH

EROVOX

HI-FARAD
D RY ELECTROLYTIC

CONDENSERS

Every up-to-date radio
set, television outfit or
any other form of ra-
dio apparatus which re-
quires high capacity fil-
ter or bypass condens-

Farad DRY Electroly-
tic Condensers. They
are DRY, compact, light
in weight, safe, surge-
proof, self-healing, low
in cost per microfarad
per voltage rating (500
volts peak), low in leak-

stable operation and
high filtering efficiency.

AN AEROVOX CONDENSER OR
RESISTOR FOR EVERY PURPOSE
The Aerovox line includes the most complete

variety of fixed condensers and resistors for
every radio requirement.

Send for Catalog

Complete specifications of all Aerovox
units, including insulation specifications of
condensers, current-carrying capacities of
resistors, and all physical dimensions, elec-
trical characteristics and list prices of con-
densers and resistors, are contained in our
40-page catalog which will gladly be sent
on request.

<S8 e
WRCSE d‘_ﬁ_;ﬁ"“*

The Aerovox Research Worker is a free
monthly publication issued to keep radio
engineers, experimenters and servicemen
abreast of the latest developments in receiver
and power supply design, and especially
with the proper use of condensers and resis-
tors, A request on the coupon below will
place your name on the mailing list.

AEROVOX WIRELESS CORP.
78 Washington St., Brooklyn, N. Y.
Check and Mail This Coupon

——— S S M S~ — —
AEROVOX WIRELESS CORP. Radie News
78 Washington Street Nor., 1931
Brooklyn, N. Y.

Gentlemen:

Please send me without charge or obligation:
() En:nrl 40-page Condenser and Resistor Manual and
atalog.

( ) The Research Worker.

ers merits Aerovox Hi- |

age, provide long life, |

!
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’On the World’s Tallest Structure

(Continued from page 364)

signal-to-noise did not seem to be a bit
improved by the Empire State location
when the volume was turned up to pro-
duce normal signals.

A day or two later the receiver was
set up in the room assigned at the top
of the tower, and connected to the upper
portion of the antenna. Here tests were
carried on intermittently over a period of
two weeks, both day and night. In gen-
eral the results were much the same as
those encountered in the tests made on
the 86th floor. The noise interference on
the broadcast waves was still further re-
duced, but on the short waves the noise
level remained about the same as in the
earlier tests downstairs. All of the usual
short-wave European stations were heard
but at no time did they come in as well
as they are ordinarily received in many
other locations in the city where this same
receiver had been tried. There was no
time, for instance, when the European
programs could have been clearly re-
corded on phonograph records, as they
were in the tests described in the July is-
sue. These programs were neither as
loud as during the recording described in
our July article, nor was the signal-to-
noise level as favorable. The best for-
eign reception obtained in the tower was
that from Rome. Chelmsford, (England)
ran second, followed by various stations
in Honduras, South America, Cuba and
Mexico. Rome and Chelmsford were the
only two that might be rated good.

There were a number of peculiarities
noticed which are worthy of comment
here. One afternoon, for instance, Rome
was tuned in with somewhat less than
the volume to which we had become ac-
customed during the preceding days. A
check-up of the receiver showed it to be
performing efficiently in every respect and
the antenna appeared to be right also.
We would have laid the cause of the re-
duced volume to a change in atmospheric
conditions if it were not for the fact that
background noise had dropped off in more
or less the same proportion as the signal.

Lead-in “Shorted”

A further, careful check-up finally dis-
closed that the lead-in wire, where it
entered the room through a steel door
frame, had become shorted to the steel
and thus grounded about nine feet from
the receiver. The steel of the building
and a water pipe were bonded together
and used as the ground for the receiver,
so in effect the ground and antenna leads
constituted a sort of single-turn, grounded
loop having nine feet as its greatest
dimension. It was on this loop that sig-
nals were being picked up, although this
was entirely inclosed within the steel
shell of the tower and would have been
completely shielded if it were not for
the glazed windows and open door. Insu-
lating the antenna lead at the point where
the short had occurred brought reception
up to the level of the preceding day. This
reception, on such a tiny antenna, cer-
tainly proved the extreme sensitivity of
the receiver, but it also gave further evi-
dence of the comparative ineffectiveness
of the large outdoor antenna.
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One of the greatest difficulties en-
countered in the short wave reception
was in the radio interference from two
nearby television transmitters. One ex-
perimental station was just a few blocks
away. Not only could this one be heard
over a wide frequency band at its proper
wavelength, but also at innumerable
points all the way down the line to the
neighborhood of fifteen meters. 1In
order to make sure that these repeat-
points were not due to some sort of
harmonic-heterodyne action in the re-
ceiver a wavetrap was connected in the
antenna circuit and adjusted to the
fundamental of the television station.
This successfully eliminated the television
signal on its normal frequency but it
could still be heard at numerous points
on the Jower wavelengths, indicating that
hybrid signals were actually being picked

2000 2000 2000
25,000 OHMS  OHMS OHMS
OHMS . :
A}
¥ 4I
‘{ 1MFD.
g ] 3
1 4 [
" 7 T i
TO PLATES 2000 2000 2000
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OUTPUT STAGE

HEADPHONE ADAPTER
This is the circuit employed to permit a
group of headphones to be connected into
the receiver output at times achen the use
of the loudspeaker awwas undesirable or achen
the loudspeaker avas to be placed in a re-
mote location. Its design is described in
the text

up on these frequency settings and were
not being developed in the receiver equip-
ment. Another television station a few
blocks up Fifth Avenue caused similar
trouble but somewhat less pronounced.
Another peculiarity was found. At
certain times a television signal, with
a superimposed voice-signal from some
broadcast station could be heard at every
few degrees on the dials, (apparently
whenever the carrier wave of any other
station was present) when tuning in the
short-wave bands. When this occurred
there was nothing to do but give up
short-wave reception because this super-
imposed modulation completely garbled
all signals. Evidently this trouble oc-
curred only when a certain broadcast
station was on the air, or a certain televi-
sion transmitter. But the voices were so
garbled that it was impossible to catch the
station announcements and as a result it
was impossible to determine the exact
source and explanation of this difficulty.
It was suggested that the trouble might
have been caused by the natural fre-
quency of the building coinciding with
that of one of these transmitters, but no
tests were made to check this theory.
When the antenna system was first in-
stalled on the tower it was on the west
side which meant that if the tower were
casting a ‘radio shadow” the shadow
would fall on the antenna when trying
for European reception, but not when re-
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The Big, Smashing Thrall
" of MODERN RADIO

\\& Programs from All the World

10 TUBE = 11 TUBES! : cansoLE

SUPER-HET. : 7 TUBE SUPER
$128 COMPLETE ! Pilot’s new ALL-WAVE is two sets in one! A $89.50 COMPLETE
L standard 7-tube superheterodyne chassis in
combination with a 4-tube converter. Pulls
in everything from 11 to 350 meters. No
coils to plug in. Nothing to ehange. Just a
flick of a switch to turn from long-wave to
short-wave. As simple to operatc as an
ordinary recciver. Converter has own
power pack and rectifier tube, and more
signal strength than ever before pos-
sible. Six wave-length tuning stages.
No regeneralive distortion. Now you
: . can hear England, Holland, Rome,
. ) Australia, Honduras and other short
wave stations as well as local sta- /
tions with good broadeast quality |
and volume. Your dealer will be
glad to demonstrate the new
~ -, Pilot 1l-tube superheterodyne
ALL-WAVE for you.

Table Model

$99-50

Complete with tubes

£

Pilot Radio & Tube Corp.
. Lawrence, Mass. - 4
MODERNISTIC s : | " Send me complete informa- _'r 5 TUBE

7 TUBE SUPER . = tion about the new 1l-tube & & T 1. R.F. MIDGET
$79.50 COMPLETE \ s i wﬁ;:henemdyne ALL- £ I ; $42 50 COMPLE

2]
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WHICH BRANCHES
OF RADI0

DO YOU PREFER?

Aircraft Radio...
Studio ... Direction Finder and Radio
Compass ... Talking Pictures ... Film
and Disc Recording... Servicing Home
Entertainment Equipment...

Television

Broadcast Station or ‘

Learn Them at

RCA INSTITUTES, Inc.

New developments...new inventions...
new problems come almost every day in thel
radio industry. Yet only the well-trained
man can hope to win. Prepare yourself!

Forno other purpose than to train and equip
men of unusual promise... RCA Institutes,
Inc. maintains fourcomplete resident schools
in New York, Philadelphia, Boston and
Chicago. They are the only schools asso-
ciated with the largest, most complete
research laboratory in the radio industry.

These schools offer elementary and ad-
vanced courses, based on 22 years experi-
ence, in practical radio. See list in coupon
below. New courses added, old ones con-
stantly revised as new developments are
perfected.

Win Radio Scholarship
from RCA Institute

It you cannot attend the resident schools,
RCA Institutes Extension Courses enable
you to study at home. Special laboratory
equipment furnished. Outstanding graduates
of home courses become eligible for one
term free scholarship at nearest resident
school. Cost of either extension or resident
study moderate. Will you become a vital|
part of a great and thrilling industry? Write |
for details. The coupon makes it easy.

_B_CL\_IIES_TITUTES, Ine.
RCA Iastitutes, Inc., Dept. £R-11,75 Varick Street, N. Y,

Gentlemen: Please rend me your General Catalog. I am
checking below the phase of radio in which I am par-
tioularly interested.

Aircraft Radio O Dise and Film Record.

.
l
|
: O Broadeast Station or Studio  int
|
|
|
|

O Talking Pictuces Servicing Home Enters
O Dircction Finder and Radio _ 'sinment Equipment
Compass O Televirion

Nami,

Addrees.

ceiving from American stations to the
west. After several days of testing it
was believed that the relatively poor re-
ception from Europe might be traced to
this condition, so the antenna was swung

i around to the east side of the tower.

But this change brought no improve-
ment, or if there was any difference it
was not noticeable. Theoretically the new
position of the antenna would expose it
directly to signals from the east, but
would shield it from western signals.

Not Shadow Effect

This experiment led definitely to the
conclusion that it was not the shadow
effect of the tower that was causing the
lack of unusual reception but rather the
relatively high capacity between the an-
tenna and the tower. This is another way
of saying that the effective height of the
antenna was its distance from the massive
metal bulk of the tower rather than its
height above the ground. The average
spacing of the wire from the tower was
approximately fifteen feet and the an-
tenna probably had about the same ef-

Rapio NEws ror NoVEMBRER, 1931

fectiveness as one of equal length strung
between two poles fifteen feet above
ground.

But even this does not explain why re-
sults were not better, because an an-
tenna not much more than fifteen feet
above ground and approximately sixty
feet in length used with the same re-
ceiver, at the author’'s summer residence
in Connecticut. brought the European
stations in, regularly throughout the sum-
mer, with far greater volume than any-
thing attained in -the Empire State
Tower. There it was possible to tune in
Italian, French and English stations on
any afternoon with volume that at times
would make the programs audible several
hundred feet from the house. This was
particularly true in the case of the
French station which operates on almost
exactly the same wavelength as G5SW,
Chelmsford, and of the English ’phone
station which transmits the short-wave
programs that are rebroadcast by WABC
and the Columbia chain, and which come

"in about eight degrees, down the dial,

from Rome.

The Army’s New Portable Radio

(Continued from page 377

The receiver battery compartment,
which supports the apparatus box, rests
upon the ground. In this compartment
are carried the dry cell receiver filament
batteries and the receiver plate batteries.
The headsets used with this set are also
carried in this box when the set is closed
for transportatlon A double telephone
]ack to receive the headset plugs is mount-
ed in this box, and a short three-conductor
cord with copper braid shield connects the
batteries and telephone jack to the upper
apparatus box.

marked “Receiver” on the panel, is set
at the frequency at which it is desired to
operate the set. With another man turn-
ing the hand generator, the operator then
presses the sending key. The pointer of
the loop tuning condenser marked “Trans-
mitter” on the panel, is turned clockwise
until the beat note heard passes through
zero beat and gives a beat note of about
1000 cycles.

The transmitter will then be operating
on a frequency of about one kilocycle
higher than the receiver. All stations in

OUT ON THE FIELD
Signal Corps operators using portable transmitter-
receiver avith hand generator

A metal cover provides access to the
interior of the receiver battery compart-
ment, and on this is mounted the tele-
graph key. Alongside of the telegraph
key is mounted a piece of white celluloid
upon which the operator may write call
letters, short messages. etc., with a lead
pencil. When so desired these markings
can be erased by rubbing with a damp
cloth.

The géneral operation of the receiver
and transmitter is comparatively simple.
With the key up, the loop is connected
to the receiver through the contacts of a
relay. The heterodyne tuning condenser,

www americanradiohictorv com

a net are adjusted so that all the trans-
mitters operate on approximately the same
frequency. This condition is secured by
stations adjusting for operation with the
net control station. Any two net stations
working together will then hear a satis-
factory pitch beat note, with little or no
further adjustment. As the sets are con-
nected for receiving each time the key
comes up, the receiving operator can
“break” the sending operator at will.
The design of the receiver circuits of
this set presented several very peculiar
problems. Due to the rigid weight re-
(Continued on page 420)
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EXCLUSIVE NEWS FROM

LINDBERGH PLAN

FLYING OVER ARCTIC WILDERNESS, RECEIVED ON A

LINCOLN RADIO

On the eve of August 5th, Roscoe H. Johnson, operator and owner of a powerful
short-wave station, using a LINCOLN RECEIVER, had just finished his daily
schedule of messages with the Bowdoin ship of the MacMillan expedition, now
located off the shores of Baflin Land: turning his diuls to the frequency of the
Lindbergh transmitter, strong and clear came in the signals from the Lindbergh
plane, flying over-the Arctic circle.

Realizing that this was the first message received for some time from the
famous aviator and that the public were much concerned as to the safety of the
plane, Mr. Johnson immediately phoned the United Press and in a flash it was

When the operator. in Chicago. turned his dials to the 20
meter hand. the sharp clcar note of the Lindbergh trans-
mitter brought its message through the violent storms and
electrical disturbances of the Arctic. Hundreds of amateur
and commercial stations in all parts of the world were
vainly combing the air for some news of the flving coloncl
and his wife. 1t remained for a LINCOLN receiver to cateh
the anviously-awaited signal from the far north reassuring
the world that all wus well.

Such spectacular performance is an impreasive tribute to
the excellence of Lincoln equipment. and proves. in a con-
clusive manner, the outstanding superiority of Lincoln
receivers.

headlined in newspapers throughout the world.

SUPER-POWERED, WORLD-WIDE RECEPTION
150550 METERS-NO PLUG'IN COILS-WITH THE
LINCOLN DE LUXE SW 32 and DE LUXE DC.SWIO

Now, you can sit comfortably in your casy chair and switch instantly
from your local station to London. Paris, Rome. Nauen. Morocco,
Saigon, Wellington—over 100 phone stations throughout the world.

No plug-in coils. six screen-grid tubes in the highest amplifying system
known WITH PERFECT 10 KC REJECTIVITY famous in Lincoln
equipment for the last four years.

Turn the indicator to the desired band of frequencies and apply the
full tremendous power of the eLuxe to Short-Wave or Broadcast
signals. Utilizing the tremendous amplification and rejcctivity of the
famous Lincoln tuned intermediate transformers, originated four
veare ago and perfected to a high degree, the Je Luxe hrings in distant
signals with tremendous volume with perfect rejectivity. A® Lincoln
owner in Tennessee listens to NINETY-TWO FOREIGN "SHORT
WAVE STATIONS out of a total of 128 foreign phone stations. Old
time ‘“Hams’’ and radio fans marvel at the tremendous volume avail-
able on signals thousands of miles away. Even in the Broadcast band,
owners of Lincoln equipment located in the Central West are actually
listening to stations 7,000 miles away with loudspeaker volume. A
report from Cushing, Oklahoma, states: ‘‘Seven stations received
from Japan in one morning, all in the broadcast hand.?” While another
report reads: ‘' Listening to 2YA Wellington, New Zealand, Osaka,
Scndai, and Kumamoto, (750, 770 and 790 KC) in Japan., KCMC Hono-
lulu, 2BL Sydney, Australia, all in the Broadcast Band.” Do you
wonder that Lincoln receivers are classed as the most powerful equip-
ment in the world?

Do you wonder why Lincoln cquipment out-performs any known
receiver and is chosen by the Polar Expedition, Broadcasting Station,
and individuals who want the best?

Months of intensive laboratory study has heen put into these two new
receivers. Capitalizing on years of advanced engineering decvelop-
ments. Lincoln engineers have worked out every detail of perform-
ance—Selectivity—Sensitivity—Fidelity and Stability, to work per-
fectly from frequencies of 15 to 550 meters. The tremendous amplifi-
cation of thc new models now applied to short-wave. as well as broad-
cast stations, gives a new conception of what is possible in radio.

MARVELOUS TONE QUALITY for whieh Lincoln equipment has so
long been noted, is maintained. The heavy volume of the organ or
orchestra can be brought into the home with rcalistic reproduction
or tuned down to a whisper without destroyving the quality and with-
out a sign of AC hum.

EVERY RECEIVER IS LABORATORY BUILT, CONSTRUCTED BY
COMPETENT ENGINEERS 4AND THOROUGHLY TESTED
ON THE AIR BEFORE SHIPMENT.

" e o

THE LINCOLN DELUXE DC-SW-10

This receiver is designed for use with new low drain series 2-volt tubes
employing three 30 type, five 32 type and two ’31 type in puah-puli
output. Will operate on any two volt **A™ supply and dry **B’’ bat-
teries. For quietness of operation due to elimination of AC line inter-
ference, the new DC DeLuxe gives perfect reproduction on extreme
distance.

The Lincoln DeLuxe DC-SW-10 is without question the highest de-
signed and most powerful battery recciver ever offered to the public.

LINCOLN RADIO CORPORATION -

Dept. N-11

NAME

329 SO.WOOD ST.
CHICAGO, ILLINOIS

Write today for Arctic
Expedition Bulletins
and illustrated de-
ecriptive literature
with attractive dis-
tributors’ discount.~

ADDRESS
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PENTODE
TRANSFORMERS

Three AmerTran Qutput Transformers for
use with the new 247-type pentode power
tube have won the enthusiastic approval of
set builders. These pentode transformers
are designed and built with the same skill
and fine quality materials and workman-
ship that has made AmerTran Products the
Standard of Excellence since 1922.

Tyg= 6150—0utput from two type 247
pentode tubes to 500 ohms

(center tapped primary)
Type 6152—Qutput from two type 247
pentode tubes to 4000 ohms

(center tapped primary)
Type 6200—Qutput from two type 247
pentode tubes to 15 ohms

(center tapped primary)

DO YOU KNOW

that your set can provide perfect repro-
duction of music if AmerTran audio
Transformers are installed?

that radio results are improved if burnt-out
transformers are replaced by AmerTran
in your commercial set?

Ramo Nrws ¥or NovEMBER, 1931

Fractional Wave Tests
(Continued from page 368)

and light radiation. It was found that
signals could be received with good
strength as long as the transmitting an-
tenna and the portable receiver were not
below the curvature of the earth, i. e,
providing visibility ~permitted, were
within visual distance.

Further, however, it was found that un-
der certain conditions, the signals trav-
eled beyond the horizon for a short dis-
tance, usually with a definite maximum of
five miles below the horizon point. This
condition was not regularly detected, and
led Dr. Lindenblad to evolve a theory
that an effect something like that caused
by the Heaviside layer was occurring,
although apparently these ultra-high fre-
quency signals are not affected by this
phenomena.

The belief was set forth that the
earth's atmosphere which at all times
contains a considerable amount of mois-
ture, was giving the same effect as the
Heaviside layer, and causing the signals
to bend beyond the horizon point.

Early in the course of the experiments
it was found that the usual means of in-
sulating an antenna and feeder wires with
porcelain and glass was not satisfactory.

The Army Portable

(Continued from page 418)

quirements laid down for the set complete,
it was necessary to eliminate every possi-
ble ounce. It was decided, therefore, to
use peanut tubes in the receiving circuit.
The first tube is used for autodyne recep-
tion, while two other tubes used are audio
amplifiers. (In the circuit diagram of the
receiver only one audio stage is shown for
the sake of simplicity.)

The transmitter oscillating circuit con-
sists of the loop and the fixed and variable
air condenser connected in parallel. This
is the same tuned circuit as is used for
receiving. When the sending key is closed,
with the hand generator in operation, the
tuned circuit is disconnected from the re-
ceiver and connected to the transmitter.
A signal corps vacuum tube, type VT-2,
or the UX-210 tube is used with the
transmitter.

A hand generator supplies the plate and

that an AmerTran audio transformer is{ flament current for the transmitting tube

available to satisfy every amplifier need?

American Transformer Company

Facrory and New York Office
Main Office— Room 1963
178 Emmet St. Hudson Terminal
Newark,N.J. 50 Church Street
- R.N.11-31

American Transformer Company
178 Emmet Street, Newark, N, J.

Gentlemen : Send me bulletin with complete infor-
mation of Amertran Qutput Transformers.

Name

Street.

City and State ...

only. The low voltage side of this gen-
erator develops 8.4 volts at the brushes
with 7.5 volts at the tube terminals in
the apparatus box. A voltage regulator
is adjusted to maintain this voltage for
all crank speeds above five revolutions a
minute. The vibrator, when attracted by
the electromagnet, inserts a 20-ohm re-
sister between the field and the plus
armature terminal and at the same time
short circuits the field winding by means
of an additional contact.

The generator has three removable legs,
one of which carries a seat for the man
turning the generator. There are pro-
vided two carrying bags, one for the loop,
generator legs, cranks and cord, the other

| for spare batteries, spare tubes and mes-

sage books.
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Accordingly, a rather ingenious support
was designed which actually is not an in-
sulator. but is a metallic ground at an
anti-node point. This “feeder” consists
of two wires, arranged in parallel and
each equal to one-quarter wavelength
(seventeen centimeters) and grounded at
the end opposite to where they attach to
the antenna feeder wires. Were these
two wires to be arranged in any other
position except parallel, they would radi-
ate signal energy, which is exactly what
is not desired. However, arranged in
parallel the radiating ficlds of each of
the wires is within the area between the
two, and therefore the fields cancel out.

Ground Absorption

During the course of the experiments
it has been found that the ground ab-
sorption at such high frequencies is far
less per unit of wavelength than it is
for longer waves. However, because the
length of the wave is so short the ground
component of the sixty-eight centimeter
wave is absorbed entirely within several
feet from the apparatus.

The engineers are still carrying on their
research with the hope of opening an en-
tirely new field of communication. Their
chief concern has not been with the view
of revolutionizing communication or find-
ing a practical application for the system,
but to develop apparatus which may be
made to operate efficiently on these fre-
quencies.

In the course of their present experi-
ments they are radiating about fifteen
watts of power from each of the two
transmitters and are conducting tests be-
tween the two points. For the most part
voices and music are transmitted over the
circuit. Telephonic communication be-
tween the two stations is extremely re-
liable. Music and voice transmissions
are extremely clear.

Possibilities for communication sys-
tems and broadcasting on frequencies of
this high order are enormous. The num-
ber of channels available for transmis-
sion in the vicinity of centimeters could
accommodate all of the radio stations at
present in the world, and still there would
be a number of channels available for
other purposes.

Just what will be the ultimate outcome
of these experiments is not known yet.
In addition to holding some possibilities
for local broadcasting, they might be used
as a series of repeater stations for trans-
continental communication. Inasmuch as
the beams may be focused with the accu-
racy of a ray of light, but are not ma-
terially affected by fog and other bar-
riers to light, they might be used for this
purpose.

Furthermore, waves of this order
have a potential military value which
could be developed with the proper re-
search. Because of the fact that they
might be focused they could be used as
a means of inter-trench communication
for military maneuvers. Only further de-
velopment will determine their ultimate
value.
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WANTED

590 t.*35 a week men who want
to earn®50 1o*75 a week and more

ODAY—more than any time be-

fore in the history of the great Radio

Industry —Manufacturers, Broadcast-
ing Stations, Sound Picture and Television
concerns, and others—are on the look-
out for men capable of being promoted
to their more responsible jobs.

They can get all the men they want for
their ordinary work—jobs that pay $20
to $35 a week or less. Which, of
course, is one reason why these jobs
don't pay better wages—almost any
man can do the work.

But for their better-paying jobs—those
jobs that pay $50 to $75 a week and up
—well, it's different. Here brains, not
muscle, are required. Here knowledge,
not guess work, is necessary. Here men
capable of some day being promoted to
stil| better-paying jobs are needed.

This big demand for men of this type has been
brought about by the amazingly rapid expan-
sion of the Radio field. Because of dozens
and dozens of new, and almost revolutionary,
developments, hundreds and hundreds of big-
pay jobs have been created almost over-night.

Radio work is no longer limited to the building
and servicing of Radio sets.

It now includes such other things as Sound
Pictures, Public Address Systems, Radio in
Industry, Radio in Aviation, Radio aboard
ship (Ior operating mechanisms of different
kinds, and even for running the ship itself),
telephotography, Television, etc.—everything,
in fact, that makes use of the vacuum tube or
photo-electric cell.

Radio devices, today, are operating great ma-

chines formerly operated by man—are grading
by color or size such manufactured articles as
cigars, paper, silks, etc.—are counting people
or automobiles as they go by any given point—
are turning on and off lights in our big factories
or on our city streets—are operating airplanes
in the air—directing ships at sea from stations
on land—creating music more perfect than
played by our best masters—and doing a thou-
sand other things not dreamed of afew years ago.

To know Radio is to know the principles of all
of these things.

And to such men the great Radio Industry
offers many wonderful opportunities—steady
work at good pay, NOW—and an ecarly ad-
:ancemen( to still better-paying jobs, as a
uture. -

But no ordinary knowledge of Radio will do.
To qualify for these better-paying jobs—men

must know the theory and practical application
of all Radio devices—old and new, and they
should be able to teach other men some of the
things they know.

Automaobile
Radia

That means they must be “'trained’’.

As few men can afford to get this training at
some College or University, the Radio and
Television Institute, of Chicago, was organized
to train men at home—no matter where they
live—in their spare time—easily and quickly—
and at a cost of only a few cents a day.

The Radio and Television Institute is the
ONLY Institution of its kind whose Course
of home-training is actually supervised by
an Advisory Board of outside business men,
~—all highly paid engineers and executives,—
each actively connected with some large Radio
concern. ltis, too, the ONLY Radio School to
be endorsed by some fifteen of our largest and
most progressive manufacturers of Radio and
Television equipment. These public endorse-
ments were given to guide ambitious men who
seek a future in Radio. These manufacturers
want all such men to know that the Radio and
Television Institute has their unqualified ap-
proval, and their hearty support, in its work of
training men, through spare-time home-study,
for the many better-paying jobs that exist today
in R:dio +» . Sound Pictures . . . and Television
work.

Police
Rodio Super

Heterad yne

" the Cry.';tn.l

Radio and Television Institute home-training

repares men, easily and quickly, for these
Eeﬂer-paying jobs. It is the ONE recognized
connecting link between ambitious men and a
splendid future in Radio.

To the man, then, who is earning $20 to $35
a week NOW—and who would like to earn
$50 to $75 a week or more—regardless of
whether or not he is doing Radio work today
—we say in all honestness—'’we think we can
help you.” Just mail the coupon below for
full particulars of our plan and a free copy of

the new Opportunity Book.

R R R A
¢ RADIO AND TELEVISION INSTITUTE

v
DEPT. 848 2130 LAWRENCE AVENUE, CHICAGO

Radio—first an experiment—then a plaything
—now a giant Industry—the fastest growing
industry the world has ever known—offering
thousands of wonderful opportunities to am-
bitious men.

Please send me a copy of your Opportunity Book and full particulars of your plan for
helping men into good pay positions in the Radio field.
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Announcing
THE NEW

WESTON
PHOTRONIC!

CELL

{Photo-electric)

Model 594

Dry type —amazing in performance—utterly
simple in design—the new Weston Photronic
Cell is radically different—a marked advance
in light sensitive cells.

It is revolutionizing in its operation. It es-
tablishes a new standard of performance. Al-
most limitless application. And its cost is low. |
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The International Six
(Continued from page 371)

embodied in any other receiver using the
new variable-mu tubes!

Last, but far from least. we come to
the new mercury-vapor rectifier. Years
ago, the railway engineers tried all types
of rectifiers, mechanical, chemical, and
thermionic, and cventually standardized
on the mercury-vapor rectifier. Today
radio engineers are running the same
gamut. They have tried mechanical rec-
tifiers, argon rectifiers, electrolytic recti-
fiers, helium rectifiers, and thermionic
rectifiers. Now they. too, are learning
their lesson, and turning to the mercury-
vapor tube, because of the many advan-
tages it has to offer over the standard
type —80, which it replaces.

In the first place. the rating is much
higher,—300 ma. at 500 volts as com-
pared with 110 ma. at 400 volts from
the type —80 tube. This allows the power
supply to be designed for higher voltages
and bigger loads.

ference between good and poor design.
Those items which have already been
covered will, of course, be dwelt on but
brietly.

The power transformer was designed
for operation on a I15-volt line but will
not overload the tubes on 120 volts. Tor
higher line voltages it is necessary to
place a line voltage regulator of some
sort in series with the primary. As volt-
ages above 120 are seldom encountered. a
regulator was not included in the power
supply design.

The high-voltage secondary supplies
about 900 volts, center-tapped, to the
plates of the type 588 full-wave rectifier.
Another secondary supplies 5 volts for
the rectifier filament. There are also
three 2V-volt secondaries. A high-am-
perage one is used to light all the heater
tubes, while a low-amperage winding is
used for the type —45 tube filament. The
third 2V5-volt winding is used exclusively

WITH VOLUME CONTROL, R,, ON FULL (Eq-3V)
TO CATHODES

100 OHMS
29.5MA
295V

10000 OHMS 40000 OHMS
5.5MA. 5 SMA
53V 220 V.

12,500 OHMS 2500 OHMS
687 MA
172 V.

10,000 OHMS
9.1 MA

6000 OHMS 2000 OHM3
30.1 MA 481 MA,
181V MV

EFFECTIVE OPERATING VOLTAGES.
Eq"—295V E€5q°88V Ep=178V

WITH VOLUME CONTROL ON MINIMUM (E4*-50V)
TO CATHODES

1000HMS 10,000 ORrMS 40,000 OnMS

61MA  6.1MA 61MA
3% 81V 244V
R, TO SCREENS Ry

10,000 OHMS '2.500 OHMS | 2500 OHMS
136 MA 136 MA. 57.8 MA,
136 vV 170 v 145 V.
6000 OHMS 2000 OHMS
381 MA 381 MA
229 V 76 V.
EFFECTIVE OPERATING VOLTAGES
£3:-350V. E£49=86V Ep=179V

UNIQUE VOLTAGE DIVIDER DESIGN

Figure 4. (A) shows the effective plate and screen-grid woltages (measured from
cathodes) avith volume control, R2, in control-grid circuits set for maximum wvolume.
(B) shows these woltages to be almost identical avhen wolume control is set for mini-
mum volume. Thus, in spite of large variation in tube current drain, voltage regu-

615 Frelinghuysen Avenue, Newark, N.J.'

lation is acell-nigh perfect

Secondly, the voltage drop in the tube
is much lower, which greatly improves
the regulation of the power unit. The
current can change by fifteen milliamperes
without altering the voltage output appre-
ciably. Such regulation would be impos-
sible” with the type —80 rectificr, even
using choke input. Then, too. for the
same transformer secondary voltage, the
tube will deliver a much higher d.c. volt-
age to the filter. At the current drain of
the International Six, this gain is approx-
imately 30 volts.

Third, the heat developed in the tube is
quite low, due again to the low voltage
drop. At 460 volts and 100 mils, which
is the rectifier output. the tube runs so
cool you can place your hand on it with-
out discomfort. This is important in a
compact receiver. where all excess heat
lowers the voltage rating of the electro-
Iytic condensers. All in all, this tube,
pioneered by the Perryman people. has
been a large contributing factor to the
success of the International Six receiver.

Having analyzed the special features of
the receiver, we can now make a study
of the schematic diagram, noting the
many fine points that make all the dif-

www americanradiohictorv com

for the dial light. This isolates the dial
light from the tube filaments. removing
an elusive cause of static in the form of a
noisy bulb—another refinement not to be
found in the most expensive receivers!
The filter circuit is generously oversize.
As a brute-force filter it would be ample,
but a hum balancer supplies additional
filtering to the audio end. The hum is so
far below the audibility level it can only
be detected by feeling the diaphragm of
the dynamic speaker. No hum can be
heard, even with earphones. The first
filter condenser (C18) is a 2-microfarad.
600-volt job. Following this is a 30-henry
choke of only 300 ohms direct-current re-
sistance (L9) and a 4-microfarad elec-
trolytic condenser (C17). The radio-
frequency voltage supply passes from
here through the 2500-ohm speaker field.
followed by another 4-microfarad electro-
lytic condenser (C16) and then through
a resistance-capacity filter network to the
various tubes. The audio supply is drawn
directly from the first filter choke. The
usual direct-coupled circuit hum balancer
is used with a variable hum-bucker ad-
justment, located on the rear of the chas-
sis (R10). In addition to this, a 4-micro-
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farad electrolytic condenser (C135) is
used bctween the high-voltage lead and
the mid-tap of the —45 tube filament sup-
ply, in place of the 1-microfarad con-
denser used here in the conventional am-
plitter. No wonder there is no audible
hum present in the output.

The direct-coupled audio amplifier is of
standard design, except for the addition
of the electrolvtic condenser referred to
above, and the radio-frequency filter in
the plate circuit of the output tube. This
consists of a 16-millihenrv choke (L8)
and two .00025 condensers (C12, C13)
and is necessary to keep all stray radio-
frequency currents out of the speaker
leads. These stray currents exist in the

3 VOLT BIAS
(MAXIMUM VOLUME SETTING)

3v. 90V.—~

e 180V, ——{

183 V.

50 VOLT BIAS
{MINIMUM VOLUME SETTING)

o DOV —.}-" QOVJ

e 140 |v.—
(1 ——

fe———— 230v.— -

MULTI-MU TUBES PRESENT A
PROBLEM

Figure 3, Varying the volume control from l

zero to maximum resulls in an incrcase of
over 15 ma. in current drain, and of close
toe 50 wolts change in owerall woltage to
ground, as shoawn here. Figure 4 shoavs
method of solving this problem in the volt-
age divider of the International Six receiver

type —45 tube, and the small coupling be-
tween its plate and the aerial lead was
sufficient to cause regeneration in an ex-
perimental model. Shielding the power
tube completely eliminated this dif-
ficulty.

The radio-frequency amplifier has been
covered before. There is no band-pass
filter or local-distance switch in the an-
tenna circuit because such things are un-
necessary in a multi-stage amplifier using
variable-mu tubes, and would only cut
down the gain and complicate the design
of the circuit.

The filtering of each stage is rather
complete. By-pass condensers are con-
nected to the cathode and screen termi-
nals of each tube socket by very short,
direct leads. The B+ leads of each coil
are individually by-passed. Each cathode
lead also has a radio-frequency choke
in it.

The volume control and switch are in
one unit for convenience. This volume
control is part of the voltage-divider net-
work and controls the cathode voltage, or
grid bias, on the variable-mu tubes. The
gain control (R1), located beside the vol-
ume control, varies the minimum grid
bias, i.e., the grid bias which will be ob-
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pancls—actual size

you know what

RESISTOR
you need

OULDN'T you like to have the resistor question

answered, instantly, no matter what set vou're
servicing? The I.R.C. Resistor Guide will do just
that for vou.

Once vou know it is resistor trouble. this remarkable
book will give the value and code. and position in the
circuit of each defective unit. It lists all popular makes
of receivers (over 200 circuits)—with the tvpes to use
in each.

No need to guess or worry over the proper units.
The LR.C. Guide will be right there in your pocket

b i

|
it

|
|

I MF 44 | ready to do its stuff—a short cut to trouble finding.
Leading servicemen the country over use it daily,

FREE With With the purchase of 10 Resistors, vou receive our

10 Metallized complete, authoritative Guide frec—or it may be bought
Resistors for $1.00.

——— Loose-leaf sheets, made up by our engineers, are mailed

—— periodically, without charge, to every Guide owner—keep it

IP\'N:;;\”"’ constantly up to date. Thousands of sets this fall will need

(,P,un_';': servicing. Be ready to get your share of the business.

S With the Guide, we will send our new I.R.C. Color

LR Code Chart, quickly telling range and type of any resistor.

i< Published by

INTERNATIONAL RESISTANCE CO.
Philadelphia Toronto

Ask Your Jobber for

IR ngi

INTERNATIONAL RESISTANCE coO.,
2006 Chestnut St., Philadelphia

Gentlemen: (Check offer you are interested in)

N-10

Also Precision Wire Wound

F1 1 enclose $1.00 for Replacement Guide.

{1 Send prices, Metallized Resistors, ! wish to buy assort-
ment of |0,
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For Adapting Your Regular Radio Set to Receive Short-
Waves Too! Range 15—185 Meters

A brand new kind of converter, that works on any broadcast receiver, bringing in short-
wave broadcasts and code from anywhere. Contains exclusive HARMONIC TUNED
INPUT CIRCUIT which automatically resonates a stage of high-frequency amplification,
plus an additional stage of high gain amplification, which also serves as a low impedance
coupling with the radio set. Performance is a revelation. The NC-5 has a real punch and is
a fitting companion in fineness and quality to the well known NATIONAL SW-5 THRILL

BOX. (See description on opposite page.)

NO PLUG-IN COILS

The NATIONAL NC-5 Converter is equipped with
a new coil-switching system giving practically perfect
results for converter use, comparable in cvery way
to plug-in coils, but without their inconveniences.
This is because of new design but would be out of the
question without the remarkable low-loss diclectric
R-39, which is used in the coil-forms and pancls
and was developed for NATIONAL CO. use by the
Radio Frequency Laboratorics. With ordinary in-
sulating materials. such performance would be im-
possible. Coils are mounted so there is no infer-
coupling. and are cut in or out by the turn of a front
panel knob, . . . As wave-changing knob turns, the
color of the dial-light chianges, showing red for red
coils, green for green coils, etc., and indicating which
coils are in circuit.

Send in coupon for full
information and prices.

NATIONAL COMPANY, INC.
61 Sherman Street, Malden, Mass,

Gentlemen: Please send me full information about

1
i
|
|
i
|  yrur new NC-5 Short-Wave Converter.
|
|
|
i
|
i

SINGLE CONTROL TUNING

The tuning-system is true-single control and is

especially designed to make circuits “track” each |

other accurately.

NO INTERLOCKING OR “DEAD-SPOTS"

Operation is stable over the whole range.

EASY TO CONNECT AND USE

Need not be disconnected when receiving ordinary
broadcasts, Has own built-in power supply, RCA
License,

ATTRACTIVE—COMPACT

Size, 8" x 1734" x 12%,

STANDARD MODEL

In beautifully finished metal cabinet.

DE LUXE MODEL

In hand-rubbed solid mahogany case with genuine
inlay in front panel. Harmonizes with the most
beautiful radio sets. \Write us today for particulars
and prices using coupon at left.

| NATIONAL
| NC-5

Short-Wave Converter
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tained when the volume control is turned
on full. Reducing the gain control has
exactly the same electrical effect as re-
ducing the setting of the volume control.
When the grid bias is reduced below a
certain value, the set oscillates. The gain
control can be adjusted so that this just
occurs at the maximum setting of the
volume control, or it may be adjusted so
that no oscillation will occur at all. The
former adjustment is of course better for
distance reception, while the latter ad-
justment simplifies tuning somewhat for
the non-technical members of the family.

Next month complete constructional
details will be given, as well as operating
notes.

List of Parts
L1, L2, L3, L4—International Six coil
units.
L3, L6, L7, L8—General Manufacturing
Co. 16-millihenry chokes.
L9—Kenyon 30-henry choke.
T1—]Jefferson International
transformer.

C1, C2, C3, C4—DeJur .00035 type A,
counter-clockwise 4-gang r.f. condenser.

C5, C6—Aerovox type 260 condenser
blocks, 0-.1-.1-.1.

C7, C8, C9—Aerovox type 480 condens-
ers, .1 mfd.

C10, Cl1—Aerovox type 200s condensers,
1 mfd.

C12, C13—Aerovox type 1462 condensers,
.00025 mfd.

Cl4—Aerovox type 330s condenser, 1
mfd.

C15—Aerovox type 13-4 electrolytic con-
denser, 4 mfd.

C16, Cl7—Aerovox G3-4
condensers, 4 mfd.

C18—Aerovox type 602 condenser, 2
mfd.

R1—Electrad type B10 1000-ohm resis-
tor.

R2—FElectrad 10,000-ohm potentiometer
with switch, type Ri210P.

R3—Lynch type LR-4, 40,000-ohm, 1V%-
watt resistor.

R4—Lynch type LR-4, 10,000-ohm, 2-
watt resistor.

R5—Lynch type LM-3, 12,500-ohm, 3
watt resistor.

Ré6—Electrad type B60, 6000-ohm, 10-
watt resistor.

R7—Electrad type B20, 2000-ohm, 5-
watt resistor.

R8—Lynch type LF-414, 50,000-chm, 5-
watt resistor.

R9—Electrad type
White resistor.

R10—Electrad 200-ohm hum-bucking po-
tentiometer.

R11—Lynch type LF-415, 25,000-ohm,
15-watt resistor.

R12—Lynch type LF-4%4, 100,000-ohm,
14-watt resistor.

R13—Lynch type LF-413, 500,000-chm,
14-watt resistor.

V1, V2, V3—Eby type 551 wafer sockets,
1 27/32 mounting holes.

V4—Eby type -24 wafer socket, 1 27/32
mounting holes.

V5—Eby type —45 wafer socket, 1 27/32
mounting holes.

V6—Eby type UX (no label) wafer
socket, 1 27/32 mounting holes.

1 gtéy"binding post strip, marked “Ant.-

1 Eby binding post strip, marked “Field.”

(Continued on page 425)

Six power

electrolytic

V586D10, Loftin-
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Service Tips
(Continued from page 402)

“My dear Mr. o With the fea-
ture programs of the winter season just
in the offing, we are making a special
radio-service proposition to our old cus-
tomers—a general check-over that may
save vou considerable money and which
should insure uninterrupted enjoyment of
your radio for many months. Our spe-
cial fall check-over includes the follow-
ing work:

“Replace rectifying tube.

“Test all tubes.

“Inspect and repair antenna.

“Clean and tighten ground connection.

“Inspect and tighten all receiver and
chassis connections.

“Clean wvolume control and tighten
arm.

“Adjust speaker clearance.

“Our group price for this special check-
over is only $35.00. A ’phone call—or
merely drop the enclosed card in the mail
box (it requires no stamp)—and an efi-
cient, courteous serviceman will call at
your convenience. Our work is guaran-
teed—as usual!”

“Yours for service,
114

Antenna and Noise
Service Letter

And cashing in on the final rumble of
summer static, you might try the follow-
ing:
“My dear Mr. ..: Has your radio
been noisy of late? The greater part of
radio noise, which so seriously interferes
with the full enjoyment of a radio pro-
gram, is often caused by faulty or aging
antenna and ground installations. Let us
install a new, noise-proof antemna for
vou. Aside from the permanently noise-
less quality of this antenna, it will be
engineered particularly for your receiver
—strung in the direction best suited to
the reception of the stations you want
and of the correct length to give you
maximum signal strength without inter-
ference from undesired stations.”

“YVours for improved reception,

International Six
(Continued from page 424)

1 Eby binding post strip, marked “Out-
put.”

4 National coil shields.

S National tube shields.

1 Cortland Panel Engraving Co. Interna-
tional Six chassis, drilled.

1 Eddy drum dial.

Miscellaneous hardware, red, yellow and
black wire, etc.

Accessories
3 tvpe -51 tubes.
1 type-24 tube.
1 type -45 tube.
1 Perryman type 588 tube (mercury

vapor rectifier).
1 Jensen type D15 dynamic speaker,
for single —45 output.
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| Others say:

received.”

so writes one admirer of the SW-5 THRILL-BOX

“No comparison possible with other receivers!” . .
and surely brings in the DX."” . . . . ““Have had years of S.\W. experience
and [ have never seen a receiver that nearly approaches the NATIONAL

SW-5 THRILL-BOX in performance.” .
.. .. "“They don't make SW Receivers better than the
NATIONAL SW-5." (Names on request.)

OUTSTANDING SHORT-WAVE RECEIVER

The SW-5 THRILL-BOX is the outstanding receciver for short-wave communications,
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. . “Works perfectly

. ‘5 continents and 23 countries

for serious every-day short-wave phone or broadcast reception,—for code or experimental
use. It is standard equipment on leading air-lines, on ships and boats, on exploring expedi-
tions to every corner of the world. Hundreds of enthusiastic short-wave broadcast listeners
cheer for it, as the quotations above indicate . . . For those who have a regular broadcast
Radio-Set, and who may wish to broaden their pleasure and entertainment by listening also
to short-wave broadcasts (or code) from time to time, we have announced the new
NATIONAL NC-5 Converter. (See opposite page for details.) But for the every-day user

HIGH-LIGHTS on the SW-5.

Range 9-850 meters.

True single-knob tuning. Set and forget the antenna
trimmer.

Easy to log with NATIONAL projector Dial, type
11, no parallax.

Special 270° Type S. E. Tuning Condenser with in-
sulated main-bearing and Constant-impedance pig-
tail makes gang-tuning possible on the short waves.
Equipped with standard set of 4 pairs of R.F. Trans-
formers wound on forms of genuine NATIONAL
R-39. On a sct of this type, plug-in coils are essential
for maximum results in receiving weak code, etc.
Uses the new UX-235 Variable-Mu Tubes, giving
improved sensitivity (see below).

Humless A.C. Power Supply with special filter section.
R.F. Filter on Rectifier Tube. and Electrostatic
Shicld. RCA Licensed.

Why R-39 Makes Better Coil-Forms

Ground mica. not wood filler, is used in making R-39,
and a minimum of pure uncolored Bakelite. This
makes the material practically moisturc-free and
dielectric losses are extremely low. Coil-forms and
panels of the NATIONAL NC-S Short-Wave Con-
verter are also made of this wonderful material.

NATIONAL
SW-5
THRILL-BOX

www americanradiohictorvy com

of short waves, the SW-5 THRILL-BOX is THE short-wave receiver of them all.

Why the 235 Variable-Mu Tubes
Improve the SW-5.
Employing a hitherto unknown and unused principle
of the 235 tubes in the THRILL-BOX, the point of
greatest sensitivity is approached on an inverse
exponential curve. Thus the operator can always
secure stable operation at a much higher level of
sensitivity without critical handling of controls.

Battery Model
Made also in Low-Drain Battery Model using new
air-cell battery and 2-volt tubes.

Special Broadcast Model
Model now available using 245's in Push-Pull for
Audio output, for greater volume.
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e
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—

s
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Send in Coupon for Full
Information and Prices

NATIONAL CO.. INC.
61 Sherman St., Malden, Mass.

Gentlemen:

{Check which)

( ) Please send me complete information and

prices on your new Improved SW.§5
THRILL-BOX.
I enclose 50c (stamps or coin) for your
64-page Handbook of Short-Wave Radio,
describing in full the latest and best
short-wave receiving circuits, adapters,
meters. etc.

-
~—
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SEND

for this book

NOW!

WE would like to
send the third edition of the
CENTRALAB Volume Con-
trol Guide to you. Contains much
new information, including vol-
ume control circuits and data
for Sound Equipment, Multiple
Speaker Installations, TPublic
Address Systems, Phonograph
Pick-ups, Fixed Resistors, etc.
Best of all, it shows how to
service all new and most old
sets with a mere handful of
Centralal, Replacement Volume
Controls.

It’s a mighty necessary part of
every serviceman’s kit. Use the
coupon below at once.

Centralab

VOLUME
CONTROLS

MAIL COUPON TODAY

CENTRAL RADIO LAB.
929 Keefe Ave., Milwaukee, Wis.
Here is 25¢c. Send me new VOLUME |
CONTROL GUIDE

Radio News
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The Service Bench
(Continued from page 403)

are fairly well balanced. A magnetic
speaker may be operated in conjunction
with a dynamic in accordance with the
diagram of Figure 6. The scries arrange-
ments are turned off by means of short
circuiting switch and the parallel con-
nected speakers by opening the circuit.”

P. A. Courses in Correspondence
Schools

In recognition of the growing utility of
the radio serviceman in the installation
and maintenance of public address sys-
tems, the Service Bench has made a gen-
eral inquiry as to the training facilities
along this line offered by the prominent
radio schools. In almost every instance,
special courses dealing with related sub-
jects either have been or are being pre-
pared.

A. G. Mohaupt, President of the Radio
Training Association of America, writes
that their new course on public address
systems will include ‘“‘a very thorough
treatment on the subject of audio ampli-
fying systems as used for these purposes,
various types of coupling transformers
employed, line impedance calculations,
sound reproducing svstems, etc.”

The fall courses of the National Radio
Institute will similarly include intensive
training in “public address and sound pic-
tures, covering every phase of reproduc-
tion, transmission and projection.”

Instructors in the Loomis Radio Col-
lege have had special training with the
Western Electric Company on this by-
product of radio, and the Radio College
of Canada announces that their staff of
instructors is revising and elaborating the
portion of their course dealing with sound
reproduction.

Other schools offering such courses in-
clude the Coyne Electrical School, R.C.A.
Institute and the West Side Y.M.C.A.
Radio Institute.

Radio servicemen contemplating going
in for a course in general radio work
would do well to investigate the extent
to which their intended school specializes
in this highly important phase of service
and radio engineering.

A Few Pointers on Strombergs

Don Blair, Stromberg-Carlson expert
of Franklin, Pa., passes along a bit of
inside dope:

“Stromberg-Carlson models 635 gave
us considerable volume-control trouble
until we hit upon the idea of using a
rocking-disc type of contact instead of
the roller. As a matter of fact, one man-
ufacturer now makes a replacement unit
especially for this model that seems to be
a lasting answer to our prayers. How-
ever, we found that it was impossible to
balance the set properly if the new con-
trol was mounted directly in front of the
set, as was apparently the intention of the
manufacturer. We solved the problem
by saving the old control, which is in two
parts with a steel connection shaft be-
tween them—one part being the antenna
potentiometer and mounted near the rear
of the chassis, and the other a rheostat
shunting the third r.f. primary. We

www americanradiohictorvy com

mount the new dual unit in place of the
old antenna potentiometer at the rear,
and use the shell of the rheostat and the
shaft to connect to the volume-control
knob, the same as was originally done.
The antenna control is now in the same
position as formerly, and the shunt rheo-
stat is wired to the primary of the first
r.f. transformer instead of the third. The
set can now be balanced easily, and the
volume-control unit will have a much
longer life than the original roller type.
*“This same idea can also be applied to
later models, such as the 652, where we
substitute a new 10,000-ohm antenna po-
tentiometer by cutting off the old shaft
and soldering a thin brass collar to couple
it to the new control. The wire-wound
‘C’-bias control on this model seems to
be satisfactory, but should be dismantled
and cleaned when the set is in the shop.
“It is a good plan to wipe clean the
spring-clip contacts to the condenser
rotor-shaft, on all Strombergs, at every
opportunity. Some persistent cases of
oscillation have been cured by substitut-
ing pigtails for these same spring clips.”

New Test Equipment for Pentodes

Many radio men who have investments
in radio testing equipment are interested
in the adaptability of this equipment for
the new test requirements imposed by
the new power pentode tubes. The new
variable-mu tubes will not apparently in-
troduce any problems by way of design
limitations in present testing devices.

In general appearance, the new power
pentode tube is similar to the type —45,
there being no top or side terminals. The
base prongs or terminals correspond to
the terminal arrangement of the tvpe 27,
except that the “space charge grid” of the
new tube utilizes the terminal which cor-
responds to the cathode prong of the type
—27. The space charge or pentode poten-
tial may be ascertained with present ana-
lyzers or testers in the manner prescribed
for measuring cathode potentials, pro-
vided the meter range connected to the
cathode switch contacts is adequate for
accommodating the higher space charge
potentials. These potentials will prob-
ably be about 250 volts.

The Supreme Instruments Corporation
has announced to the service trade that
the Supreme Set Analyzer is adaptable
without modification for measurements of
all potentials involved in the new power
pentode tubes. This adaptability is auto-
matically provided by the switching ar-
rangement which permits the optional
connection of any range of the meter
atross any tube circuit, so that cathode
or power pentode potentials may be read
on meter ranges of 3, 9, 30, 300 and 900
volts. The power pentode tests will be
best accommodated on the 300 range.

Analysis of Service Charges

The generous response to our service
editorial on “The Business End of Ser-
vicing,” has established the following in-
teresting facts concerning the economics
of servicing:

The average serviceman charges $1.50
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per service call at the home of the client,
and $1.00 for the general inspection of a
receiver brought to his shop.

A service call at the home includes
check of the antenna, ground and power
connections. and any minor tightening of
connections.

The average serviceman will make only
minor repairs at the home of his clients.
and repair work is charged for at $1.50 an
hour at either the home or radio shop.

Many servicemen have fixed charges for
certain classes of work. such as lining up
and adjusting a t.r.f. receiver. $3.00. a
neutrodyne $4.00. and a superheterodyne
$7.50.

While the majority of servicemen are
not dealers themselves. they are under
contract with local dealers for service
work.

Tracking Storms by Radio

(Continued from page 365)

latest developments for tracking storms
by radio, there have been many earlier
attempts to do this in various manners.
One of the first actual experiments was
that of Lieutenant E. H. Kincaid. who.
as early as 1927, evolved the theory that
the strength of static is proportional to
the rate of change of atmospheric pres-
sure. It was already known that static
emanating from an intense storm area is
greatest at or near its center. Lieutenant
Kincaid made many experiments, by
means of an inductive loop direction-
finder, on the U. S. S. Kittery, a small
naval auxiliary plying between the West
Indies and Hampton Roads. This ship.
under his system, was able to dodge cy-
clones and hurricanes that destroyved
many other vessels not so equipped.

The U. S. Weather Bureau has also
done excellent work in locating storms
and in predicting their path by radio ob-
servations as well as by the strictly me-
teorological methods. The U. S. Navy
Department has from time to time made
use of static bearings through radio-
compass stations along the southeast and
the Gulf coasts of the United States, with
promising results.

In the opinion of the few experts who
have had an opportunity to witness the
new English short-wave method in opera-
tion, it is believed to be the leading solu-
tion of the problem of getting adequate
storm-warning advice for modern aerial
navigation upon the short notice required.

Talking Movies for
Schools and Colleges

(Continued from page 373)

personality of this noted scientist. Such,
of course, would be impossible with a
silent film.

It is safe to say that half the value of
educational pictures lies in the explana-
tions accompanying them. In the silent
films this must be provided by the use
of subtitles, while in the sound pictures
a second sense is used in securing these
values. Psychologists claim that of the
concrete experiences necessary for one to
have in order to do abstract thinking, from
50 per cent. to 75 per cent. are gained
through the visual and about 25 per
cent. are gained through the auditory
senses. The sound picture has thus a
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Another Bz'g
MONEY-MAKING OFFER
for RADIO SERVICE MEN

by David W. Knapp

PRIDE MYSELF on my ability to

find ways for the SERVICE MAN
to make money—because he is the
man on whom the Radio Industry de-
pends to keep the customer satisfied.

So—repeating my sensational suc-
cess of 1928 in giving you the Knapp
“A” Power Kit, I have persuaded one
of my affiliated industries to make you
another amazing money-making offer!

You know how hard it has been to
keep customers from kicking when a
condenser went bad—the days of wait.
ing for a new condenser assembly.
This offer does away with all of that.

Thirty minutes after you diagnose
the trouble, you have the set back in
your customer’s home. And your total
replacement cost is a single, inexpen-
sive, compact little Elkon condenser
on which you can make a long profit
both for material and labor.

Instead of replacing an entire con-
denser box, you melt the pitch, re-

move the bad condenser, stick in a
new Elkon, and replace the pitch:
Best of all—you always KNOW that
the inexpensive little Elkon condenser
is a BETTER condenser than the one
which you have removed—and you
always know that it is a SMALLER
condener, too—no trouble fitting it
in place!

You Can Now Make Big Money
Re])lczcz'ng Radio Condensers

—and at the same time have better pleased
customers. Because the set will operate
better than ever. No need to tell you about
the qualities of the Elkon Non-Aqueous

High Voltage Condenser.

You know that it is the condenser used by
practically all the manufacturers this year.
You know that it is the most COMPACT
radio condenser ever made—noted for its
low leakage and its excellent power factor.

Just to give you an idea of
how COMPACT this conden-
ser is, I'm printing an actual
size diagram of the 2MFD-450
Volt type. Notice how small it
is. Then take my word as to
how LARGE your profit can be
if you will mail the money-
making coupon. It costs you
nothing to find out!

No deterioration. You can afford to order a

reasonable stock—especially at the astonish-

MAIL THIS TODAY!

ingly low price at which you can buy Elkons.

ACTUAL SIZE

-

LTS, JTIO07F
IPrIIE) £ AL
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Elkon Division
P. R. Mallory Co., Inc.
1131 Newton Street
Indianapolis, Ind.

Please mail me the details of Mr.
Knapp's money-making offer for
Radio Service Men,
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974 Pages of
Accurate Radio Service Data

John F. Rider’s greatest work—a whole radie service library in one looso ¢

jeaf volume, with FREE Question and Answer service.

Your work is the sale of time and knowledge. With this book you will /

save timo and gain more knowledge—render better service—more runid/

service—because all of the infurmation you require will be at your

finger tips. . . . MORE PROFITS. 4

Thousands have acclaimed this book because it contains-—874 V4

pages of accurate, authentic radio service data—1,800 diagrams

—Jlarge and easy to read—not only schematics, but chnssis/ Radio T

wiring as well-—layouts— electrical values—color coding: 7/ tise ¢ rea.

voltago data—socket layouts—special information—set an- 1440 B °'a e
alyzer diagrams and explanations—broadeast receivers—short 7/ New Y l"‘o%.way,
wave receivers—Kkit recelvers—power amplifiers—eliminators— ork City.
midget sets—practical trouble shooting methods as recom-
mended by manufacturers—those hard-to-pet and ﬂawhwe-/
else-available diagrams—a quick and simple index—-ln/
fact, the GREATEST compilation of radio service data.
The 1931 Trouble Shooter’s Manual is approved by
the radio manufacturers—is endorsed by the New

Enclosed find $2.98.

Ship postal charges
collect 1931 Trouble
Shooter’'s Manual. I will
pay the balance of $2.00
during the next two months
at the rate of $1.00 per month.

Rapro NEws ¥or NoveMseEr, 1931

| greater potential value as a means of
| education.

In setting up standards for production,
selection and evaluation of sound pictures
a large number of factors must receive
consideration. The fact that sound mo-
tion pictures, particularly educational
sound pictures, are of such recent devel-
opment makes the establishment of such
standards more speculative than scien-
tific. Fortunately, however, considerable
scientific study has been done on this for
silent educational films. Some of these
criteria must necessarily be the same for
silent and sound pictures.

York and Philadelphia Radio Service Managers’ /

Associations.
PAY AS YOU EARN.

Remember that one //

Check here for detalled

successful job will pay the total cost eof

the b

00K
The 1931 Trouble Sbooter’s Manual is #
GUARANTEED. If you think that /  Address

it is not as represented—that you
can do your work without the
information in the book—send

back and get your money.
NO QUESTIONS ASKED.

[ ) (5 FrNEETERRIREY G W B iy S0 GRG0 S0 0 Gy S5 ple

»~  State..

First of all, the picture must appeal to
socially approved native interests. This
involves motion and action, struggle and
success, human beings and animals. In
appealing to these interests the film must
not only present what is good and true,
but also what is pleasing and artistic. In
this manner the material is presented in

such ways as to touch the feelings as well

Radio Dealers:
Radio Service Men!

NEW LOW PRICES

Guaranteed Replacement Condenser Blocks
and Transformers Net
Atwater-Kent 37 Cond. Block with chokes..$2.75
Atwater- Kent 37 Power Transformer 2.10

Atwater-Kent 40 Pack Complete ..........
Zenith ZE9. Stewart-Warner, ‘Mohawk
BIOCKS 1 « cypaepnys s 5o s, b e s - bl i
Majestic ‘'B'’ Eliminator Cond. Block..
Crosley Electrolytic Condenser, 2 Anodi
Crosley Electrolytic Condenser, 3 Anode...

Hard-to-get parts—We have them

Send us Your repair work for estimate

Write for our FREE CATALOGUE

Grant Radio Laboratories
6523 South Halsted St., Chicago, 11l

[CTTIEETE

& FREE!

as intellectual interests.

SHORT-WAVE
TIME TABLE

The important short-wave program
stations of the world are listed in
our table “N" in chronological
order.  Call, location, frequency
and wavelength given. Ask for

Table “N". No charge.

SUPERTONE PRODUCTS Corp.
27 to 35 Hooper St.
Brooklyn, N. Y.

Should Offer Problem

In the second place, the film should
create some problem for the observer.
This problem may be answered or partly
so in the picture. Here is a scientific
principle to be explained and illustrated
a vocational occupation to be explored, a
period in history to be relived and under-
stood. A kaleidoscopic grouping of
scenes could scarcely be considered an
l educational film even though possibly

having some little educational merit.

The film should have unity and homo-
geneity. It must show the important

www americanradiohictorv com

thing as outstanding and the remaining
things so related and correlated as to give
one or several complete concepts to the
student. The significant facts of the
film should be developed rather than ob-
scured by the details. The “flash back”
may be effectively used in jogging the
memory of the observer of the essential
theme of the picture.

The sound accompaniment to the pic-
ture should be such as to synchronize har-
moniously and effectively with the move-
ment on the screen. This would include
the natural sounds of machines, animals
or talking of foreign peoples. One essen-
tial is that onlv lecturers and scholars be
chosen for educational talking pictures
who are pleasing and effective speakers.
It is necessary to have rhetorical clear-
ness and charm. Many present silent films
of educational worth have been damaged
by substituting for the subtitles a lecture
accompaniment which is difficult of un-
derstanding and devoid of effectiveness
and rhetorical charm.

Lastly, the mechanics of the picture
should be good. This means good pho-
tography, good recording of the sound ef-
fects. The arrangement of the continuity
should be such as to produce the best
emphasis, with the elimination of irrele-
vant material. The duration of the
scenes should be sufficient for compre-
hension. This will mean not such rapid
action as is characteristic of the theatrical
picture, since in the educational picture
often new concepts and experiences are
being presented to the observer which
must be comprehended by him. In the
theatrical picture the action is hased upon
known elements, while in the educational
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film it is often based upon unknown ele-
ments.

Films Now in Use

A number of educational institutions
are already using sound motion pictures
somewhat as a means of instruction.
Sound pictures have been used with port-
able cquipment in the public schools of
Newark, N. J.. New York City. Detroit,
Cle\eland and at the University of
Southern California. as well as in certain
departments of Columbia. Yale and Har-
vard. The medical schools of Johns Hop-
kins, University of Pennsylvania, Uni- 200 to 600 Meters—A.C. or D.C. Current
versity of Michigan. Ohio State and Co- AND THE
lumbia have developed a series of sound

pictures including such subjects as de- I C A ENVOY LONGFELLOW
livery. treatment of nervous diseases. and . = .

instructions to nurses. Dr. Truesdale's
sound picture, “Hernia of the Dias 200 to 2000 Meters—A.C. or D.C. Current

phragm,” is well known. At the annual AT NEW LOWER PRICES

meeting of the Clinical Congress of the An entirely new circuit employing the new Pentode and Variable-Mu Screen

Amerlca_n qulege of Surgeons I,QSt yeay Grid Tubes, insuring better tone, sharper tuning and elimimation of cross station
six talking flms were shown, including interference. 1. C. A. super construction throughout, with 1. C. A. Tone Con-
one on the technique of cancer opera- trol. Phonograph switch and jack for any phonograph pick up and new full
tion, which are being used in the educa- volume Dynamic Speaker ; all encased in a beautiful American walnut cabinet,
tion of medical students. It is quite 18” high by 15” by 9”. Truly the aristocrat of radio receivers and without an
likely that the use of sound pictures will equal at [. C. Al's new low prices. Compact and portable weighing only

28 pounds. With the Longfellow just the turn of a knob switches you from

begin largely in the colleges and universi- : !
. i intermediate to long wave.

ties and later be extended to the secon-
dary schools. NEW AND IMPROVED

Sound Pictures at N. Y. U. | C A. CONQUEROR

The writers for the past school year
have been extensively engaged in using SHORT AND LONG WAVE
RECEIVER AT

sound pictures in their classes at New

York University under the direction of REDUCED PRICES
Dr. E E. F.ree. head of the Departmen[ Pentode and Variable-Mu Tubes——l_‘:ar
of Science in the School of Commerce. Phﬂ\e Jacllc-(imf)’ho,\r'lograph \Connecnfon
An attempt Is bEing _made toﬂbring t_O' ;C. a::)d D.C. C\;r:;::: ar;(}“lg:lieri:;
gether a collection of sound films suit- The new 1932 1. C. A. Conqueror
able to the course, and at the same time employs an entirely new circuit;
to make a scientific evaluation of the use 100% more efticient than last year's
of such films for educational purposes. model.  Far surpasses any other

The producers and distributors of edu- receiver on the market in workmanship, electrical and mechanical efficiency,
cational sound pictures at present are few selectivity and volume.
in number. Pathé’s Educational and Models Available for A.C. or D.C. Current, 110-220 Volts,
Historical Series include a number of and for Battery Operation
sound films. U. F. A, Inc, has adapted We call particular attention to the D.C. Model. No other manufacturer has
sound to a number of their films. The vet offered a short wave receiver that can be operated from a D. C, line circuit
University Film Foundation of Harvard 110 or 220 volts. .
University is producing and collecting a Prices have been reduced to meet present conditions.

series of films adapted especially to edu- SEND FOR NEVW 44-PAGE FREE CATALOG

cational work. The American Telephone The new 1. C. A. #4-page catalog illustrates, describes and prices the world’s most complete

and Telegraph Compan_\' and General line of Radio and Television Sets, Parts and Accessories. Write for your copy today.
Electric C a hav I f
sou;dl pictgrn;g Eiplai":igg asogfem())?r t}?e INSULINE CORPORATION OF AMERICA

scientific applications of these industries. 93-95 Park Place Cable Address “INSULATING”  New York City, U.S. A.
Talking Pictures Epic, Inc., have a num-
ber of educational films available. Visu- - = .
graphic Pictures, also Metropolitan Sound |

Studio, Hollywood, have a number of

sound films suitable for school use. Write for Free Booklet (;rE:I: NTE}E
Warner Brothers have a large collection RSB SN R TER
of musical films featuring many opera “OPPORTUNITIES 3,,‘_‘}:“1';35,.7,;!,';";5"&"
stars, as well as ensembles and instru- 2 gy
mental selections. The Electrical Re- IN RADIO

ups, circuit diagrama; over
350 illustrations.

search Products, Inc., have probably been Radio operators are officers ahoard ships. Fditorial contente: VAC:
the most active up to the present in pro- Well paid, pleasant work, travel. You o L DE TREAT,

tions; Vaeuum Tuba
Average Cherseteristics
Chart; How to Tuake
Care of Your Tubes.
How to Connect

can qualify in a shert time in our well-

ducing sound pictures from a purely edu- equipped school under expert instructors.

cational viewpoint. Their productions in-
clude medical films teaching technique, a Announcing a new course in

science series, and industrial films. TELEVISION
tielos: Modernising Oy Ratio Bater 1o

. . starting immediately. Full
200 lems A vazlable . , 4 ¢ ta Convert Battery to Power Sete; Seleation ol Tubes: Push-Pull
information on request. Amuglifiors: Replacing Audio Trenslormers; Phone Adtnchments;

Altogether, a recent compilation of g B T Wil
e o

sound films suitable for educational pur- West Slde YMCA Radio Institute Tvl:‘;;‘r";mn;rg;y Enclose 1 conts for | psenges

poses ShOWS ZlbOLlf. t\rVO hundred SUCh reatise sent by return mai
films now available from which the edu- ||/ 113 West 64th St, New York, N. Y. RADIO TRADING CO.

5 . 2 i
cator may make his selection. 7 West Broadway New York City

Phonograph _ Piok-ups.
Improving Tone %:tl
ity of Old Bets:
necting Additional
Joud Speakers:
lully ilyntrated with
agrams.
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“Super Ball’’ Antenna

More Volume—Less Static

Greater Distance—Sharper
Tuning

Over 1,000,000 In Use
SUPER BALL ANTENNA

with a conductive surface of
364 sq. inches. Is GUAR-
ANTEED to give greater
volume, distance and selec-
tivity than any aerial on the
market today. Excellent re-
sults with shert wave.

SUPER BALL AN-
TENNA Being a
“all  direc-
tional’’ in reception
and delivers a clear
bell-like tone due te a
patented condenser
which ‘filters out'’
static and interference.

sphere is

0 FEED

'y

is seld with
the GUAR-
ANTEE that
if vou are
not entirely
satisfied with
the results
vour money
will be re-
funded PLUS the shipping charges both ways.
ORDER ONE NOW!

Super Ball Antenna 5825

with Condenser
and Complete Kit for Installation
Dealers: Get our proposition

YAHR-LANGE. Inc.
143 N. Water St. Milwaukee, Wisc., U.S.A.

Good News

4 for the

m
2 E,\‘%C:DQ%NG Radio Profession

\

=

L

1 ;
Eﬂiﬂi&'ff A New
7. MORECROFT
| 7'.:, o Book
§ | ”N;/)fo-"‘ ’
& &
S Experimental
Radio
Engineering

By John H. Morecroft
Pyofessor of Electrical Engincering,
Columbia University

51 valuable and carefully selected experi-
ments serve to present and explain, by means
of laboratory work, the principles involved in
the performance of radio apparatus, This book
is of the usual unexcelled Morecroft calibre
and will be indispensable to every engincer or
radio man who wishes to master the relation-
ships of the multitudinous factors which affect
the successful operation of radie apparatus.

Price, $3.50

On Approval Coupon

John Wiley and Sons, Inc..
440 Fourth Ave., New York

Gentlemen: Kindly send me Morecroft’s “‘Experi- |

mental Radio Enpineering.’* I afree to remit the

price ($3.50) within ten days after its reccipt or
return the book postpaid.

1-31

|

|
l

| the scale, the biasing resistors used give

Ranto NeEws ror NovEMBER, 1931

Mathematics in Radio

(Continued from puge 393)

(4) is as indicated. This can readily be
operated upon, and wvalues can be ob-
tained which will produce the curve (c).
The area beneath the power curve (¢)
represents the cnergy or power consumed
in the circuit and it will be shown by cal-
culus that in a resistance circuit the aver-
age power is equal to the product of the
effective values of the voltage and the
current.

Trigonometric Relations

There are numerous relations of the
functions of an angle which are important
and it is obvious that all of them cannot
be given in the present text. But most
engineers are equipped with electrical
handbooks for a ready reference to hun-

dreds of {ormulas and it is onlv neces-
sary to appreciate that these relations
exist and that a fundamental knowledge
of the subject has been obtained.

Recalls Old Formula

A simple relation exists from the fun-

damentals of geometry which occurs very
often in the solution of electrical prob-
lems.
of geometry that it was shown that the
square of the hypotenuse of a right angle
triangle was equal to the sum of the
squares of the other two sides.
trigonometry,
taken as equal to unity, we can show that
the relation of Figure 20 is valid.

It will be recalled from the study

Since, in

the hypotenuse can be

Direct Reading T'ube Tester

(Continuned jrbm page 4C4)

ideas regarding the construction, in many
instances dictated by the parts he has on
hand. The photos, however, show the
general layout and construction of this
particular model.

suitable deflections, but a slight increase
or decrease in these values will not make
an objectionable change.
values are given on the wiring diagram.

Other essential

It is believed that a tester such as this

NOTE ~ RESISTOR IN
METER CIRCUIT MUST N\
HAVE "OFF" POSITION G 3 SG
TO KEEP BATTERY FROM 25 Vo
DISCHARGING THROUGH §
METER AND RESISTOR M Y
L (0 [
P =
110 VOLTS G P
AC 15
FILAMENT
TRANSFORMER L
Iy K _ & & [
(s ([T
1 (25 ( [
AT {
(= [ 1 [
r 75 [ [ {
L [ 0k
{ [[[ % N\=f---0-20 MA
[ [ [ - .BINDING
> \.-_'__-__, e POST
f _| »---|--2000 OHMS
100MA SHUNT
il S
ps g\ PTT ¢ i
s%’?‘r%L = ‘_.i [ [_F_{ b
)
" \ 4
SINGLE MAKE bepT
SWITCH % L ;__‘ SWITCH.
. N
300 ?HMS .. 2000 OPEN CONTACT
AR KA OHMS SWITCH

TUBE TESTER WIRING DIAGRAM
Figure 3. The cireuit and principal constants of the direct-reading tube tester

The meter is brought out to binding-
posts, as a combined 20 and 100-milliam-
pere-range meter has many uses.

As can be seen in the reproduction of

www americanradiohictorv com

will well repay the dealer or serviceman
for his efforts in constructing it.
compact unit, and indicates instantly just
how close the tube comes to being one of
average good characteristics.

It isa
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Pentode Amplifier
(Continued from page 395)

by the isolation resistors and by-pass con-
densers of the amplifier circuit proper.

The placement of parts has been very
carefully worked out to eliminate any
tendency toward instability or a.c. hum,
and is clearly shown in the bottom view
of the chassis, Figure 1. At the upper
right is the output transformer, to its left
the interstage push-pull transformer. At
the lower right arc seen the power trans-
former lugs, and at the left, the second
filter choke, first filter choke, power
transformer and filter condensers are lo-
cated above the chassis, beneath the large
housing. At the lower leit is seen the 8-
mfd. dry electrolytic by-pass condenser
for the —24 and -27 bias resistors. At
the left center are the vitreous-enamel
voltage-divider resistors.

Frequency Response Curve

The frequency response curve of Figure
3 was taken with the amplifier working
into a constant resistance load, a condi-
tion not equalled when it works into a
speaker unit. However, the speaker will
show an impedance rising with frequency,
which will cause a gradual rise in the
higher portion of the curve. This is de-
sirable for extreme clarity of speech and
music, and to compensate for the droop-
ing high-frequency characteristic of the
Input apparatus with which the amplifier
may be associated, and which will serve
to neutralize the rise in the amplifier’s
high-frequency response. The curve of
Figure 3 is seen to be flat to 2 db. from
40 to 3000 cycles, and to gradually rise
to 6 db. up at 10,000 cycles.

Used with one good dynamic unit, it
will give coverage of a 500 to 1000-seat
hall, while with an S-M 866 air-column
horn and high-efficiency unit it will cover
a 1000 to 2000-seat hall.

The 684 amplifier described here is
available completely housed in an easily
portable carrying case, complete with
speaker unit, microphone, input control
panel and tubes, for public address pur-
poses. So assembled, it is known as the
686 portable P.A. amplifier. The 684
amplifier used in this outfit difiers from
the standard 684 amplifier in that it pro-
vides microphone and speaker field cur-
rent. and consequently is known as the
684B.

The unit is illustrated in Figure 4,
opened up ready for use. The case is in
two parts, the base and back containing
the amplifier and control panel, with
packing space for microphone, lead wires,
spare tubes or other accessories or tools.
The cover of the case, which is remov-
able. contains the speaker unit and can be
placed any reasonable distance from the
amplifier.  With the microphone provided
voice announcements from the outfit will
cover a 500 to 1000-seat hall nicely. Ad-
ditional speakers can be added, of course,
to increase coverage. The whole outfit,
when not in use, closes up into an easily
transported case, 18 inches by 18 inches
by 13 inches self-contained with a cover
over the speaker opening. It may be
used anywhere where 105 to 123-volt, SO
to 60-cycle a.c. power is available.

LOGGED 74 STATIONS IN

We like nothing better than to induce a
he has made a real test with this sct 1

Who

hard-to-convince buyer.
t will mean more recommended sales for us.
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Are Hard-

To-Convince
The WORLD’S

GREATEST All-Wave
SCREEN GRID SUPER

JLTRADYE

ONE NIGHT

For we know after

If you are hard to convince, all we ask is to send 25¢ for a booklet which tells you how

to construct and operate the Cltradyne Mode! L-32 Receiver.
tains life-size picture diagrams and layouts of the entire set: also,

This booklet also con-
life-size wiring

diagram of the entire circuit showing every wire location and connection.
Then try to be without owning one.

The model L-32 Ultradyne, with the Dynatron oscillator, works equally as
well on short waves as it does on the broadcast band.

ULTRADYNE KIT —

The kit coutains 3 specially
tested  and  matched Ultra.
formers with double compen-
sating condensers in aluminum
sealed cans, 1 special stecl
chassis drilled and picreed as
er specifications, all ready
or mounting, 3 rubber grom-
mets and 4 coil mounting pil-
lars and INSTRUC.

NEW LOWER
DISCOUNTS

NEW LOWER

Operates entirely from A.C. Line

Completely Shielded Throughout

Covers Ali Wavelengths from I5§
to 600 Meters

Tunes as easily and smosthly on
the short wave as it does on the
breadeast band

10 K.C. Selectivity Over Entire

Band

Selectivity and Sensitivity so great,
distance range is unlimited

Power Detection

Push Puil Amplification

Full Natural Tone

Not a Trace of Hum or Distortion

TION
‘ NOW ONLY

BOOKLET.

LIST PRICE

Steel Chassis
Simplified Construction

Y TRAUL RADIO CO., 1074 Atlantic Ave., Brooklyn, N. Y.

This is the set that was described in the April Issue of Radio News, Page 937

SOUND

PORTABLE
HORN

Again the Pioncer manufacturers of acoustic sound repro-
The immediate success of our

ducers prove Leadership,

=——RACONE==
PRODUCTS OF PROVEN SUPERyg

RITY

9-unit trumpet and portahle, knockdown air column attest

to Racons superiority.

Weather proof, sturdy in construc-

tion, designed for tremendous volume and perfect, natural

sound reproduction, nothing is finer than Racen

Whether or not you are satisfied with your present sound,

there is room for improvement. T.et us solve vou

RACON HORNS & UNITS ARE COVERED BY U. S.
1,507.711: 1,501,032; 1.577,270; 73,217; 73.218: 1,722,448

NOS.
1,741,514; 1,781,489,

Write for Catalog Containing Cambplete Fiine

RACON ELECTRIC CO., INC.

18 WASHINGTON PLACE, NEW YORK
Engiand and Canada

r problem!
ATENTS

S-UNIT
AEROPLANE HORN

pletely shielded.
stages.
teries

meter.

and duo

Serviceman'’s Oscillator

A mundern oscillator for all model sets. Covers
hroadcast and intermediate frequency bands.

Very compact.

Special at

Send for Free Wholesale Catalog |
RADIO SURPLUS CORP.

56 N. Vesey Street, New York City |

3 TU

Tuner only

Complete line
formers, Volum

Com-
Used to aiign R.F. and LF,
Complete with tubes, bat-

output szo'bo

range

‘“«CHI-RAD"
NEW NATIONAL AG-SW-3

for amateur short-wave and ail other reception,
‘uner omly ...... .. ... ..., $30.50 Net
National A.C. Power Pack...... $18.95 Net

REPLACEMENT PARTS

SHORT WAVE KITS

sets, transmitter parts, supplies for power
packs, high voltage condensers—low prices.

SEND 10 CENTS FOR
LATEST CATALOG

CHICAGO RADIO APPARATUS CO.
415 S. Dearborn St.,

BE THRILL BOX

of Condenser Blocks, Trans-
e Controls and Rheostats,

Dept. RN.II Chicage, II1.
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www.americanradiohistory.com

432

SHORT WAVE

Reception with Your

BROADCAST RECEIVER

Pnce 524 50

THE “EXPLORER”

PLUGLESS POWER CONVYERTER
Efficiency—Convenience—Economy

Obtain real short wave reception, efficiently and
cconomically, by using an EXPLORER with your
broadcast receiver. Attached to your receiver,
the performance of the EXPLORER cquals that of
any expensive short wave receiver. Many EX-
PLORER enthusiasts report consistent reception of
stations such as GHSW, England; 12RO, Ttaly;
FYA, France; and VK2ME, Am-:trnli.n, with ox-
cellent toud- spenker volume,

O PLUG-IN COILS. Wave-length range 15 to
160 moters, Automatic Band Selector changes
wave-length  bandsx in less than a second—an
original EXTLORER achievemcnt.

Tower Awmplifier in converter gives real lond-
speaker reception of distant stations. Special
wide-spread vernier, real single (dial tuning, non-
reacting oscillation control,
clusive , features,

Price $24.50. Each EXPLORER air-tested at factory
and ready for use. New 1932 models now ready. designed
for every broadeast receiver. including the latest super-
heterodynes. Order now! Sent C. 0. D. on receipt of
$2 or prepald on receipt of price in full. Foreien,
price $25.50, remit fn full, shipment prepald. State
make and model of broadcast receiver.

Send Now for Free Literature

RIM RADIO MFG. CO.

695 Grand St. Brooklyn, N, Y., U, 5. A,

\SERVICE MEN!/
SAVE MONEY

numerous  other ex-

Reliable Guaranteed Parts

Powgr TRANSFORMERS
For ALL SETS
Not Surplus Obsolete Stocks
But New First Quality
Guaranteed Merchandise

Send for Our Special Bulletin Listing |

Transformers, Condenser Blocks and Volt-
age Dividers for All Sets

Get Our Complete Replacement Guide
T
RADIO Vit COMPANY
N E. Cor. 7th and Arch Sts.
Philadelphia, Pa.

,--E,_S In Your Home
Our marvelous, practical

able at low prices wlth exchange service,
or biz. FREE catalogue.
Dept. R-10

PARAﬁOUNT MFG. CO.0¢t Rioro

Movne Machines sell as low as $5.00 post-
pald. Also finest 16 mm, cameras and
ss 000 WILL BE PAID TO ANYONE
WHO PROVES THAT THIS

projectors at factory Prices. A complete line
of both standard and 16 mm. film avail-

is not u..';m.x oto ofdm-.lho rmomm

ny- supel phy- ue AN 'hilht

" Hundreds of Testimonials. l

G»mwhwym-oklnmfm

ltegl e iala faw. FIRST 1N 1907

—Ne Dmg FIRST TO-DAY
AILS. Fee Tem Doflars

Te-umnn lndP-ruulm%‘ Ml.
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Using the Selenium Bridge

(Continued from page 389)

.

reverse operation may be obtained by re-
versing the action of the relay.

In utilizing the radiovisor bridge cir-
cuits on either 110 or 220 volts a.c., suit-
able power transformers are, of course,
required to take care of the filament and

The foregoing information regarding
the new cell and associated apparatus
should enable the experimenter to design
light-sensitive equipment for a large
number of uses. Among these are:
counting devices, timing devices, musical

% 2 MeG.

.25 MFD.

~
<
m
@
At A —

B Y
=T

4|”|I|

8 MFD.
2 400 V.
2500 ’ .
ChRR 250 V.,
\ooooon )

1O V. l
60~ A.C.

CIRCUIT FOR VACUUM CONTACT

Figure 5. This diagram shoaws the connections for using the contact with a standard
telephone relay on alternating current

plate requirements of the tubes. Such
transformers should be of § to 8-watts
rating and should supply secondary volt-
age of 2.5 volts for the filaments of the
type =27 tubes and 250 volts for the
plates of the tubes. If the transformer is
to be used out of doors or in locations
exposed to moist atmosphere, the trans-
former should be fully enclosed. Where
the transformer is to be constantly oper-
ated, its design should be for continuous
operation at the rated wattage.

Condensers Recommended

The condensers recommended for use
with the bridge should be of mica-dielec-
tric for the 0.25 mfd. size, and of high-
grade paper dielectric for 8 mfd. size
used as a filter.

Condensers recommended for full load
conditions across the vacuum contact are
as follows: For non-inductive loads the
condensers should be of 0.0025 mfd. ca-

* pacity and for inductive loads 0.005 mfd.,

although under certain operating condi-
tions, capacities as high as 0.01 have been
found advisable.

Counting Devices

If the light-sensitive circuit is to be
employed in connection with a counting
device, the mechanical relay counter
should have the following general specifi-
cations: a speed up to 100 per minute, 6
volts, 0.2 ampere, reading up to 99,999
and should be capable of easy resetting.

The resistors used with this cell are of
2— megohms resistance and are prefer-
ably of the metallized-resistor type.
They should be permanently wired in
circuits or fitted in spring clips making
good contact.

www americanradiohictorv com
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HOW CONTACT OPERATES

Figure 9. A shoaws contact closed, to be
opened by relay. B shows contact opened
by relay. C shoavs contact open, to be closed
by relay. D shows contact closed by relay

reproducers,  daylight-operated  light
switches, street lighting controls, safety
devices, fire-detecting apparatus, train-
stopping devices, color analyzers and
matching units, automatic sorting units,
light-measuring instruments, burglar-alarm
systems, relay systems, and many hun-
dreds of other control applications.

Wyite to Author

The author will be interested in hear-
ing from our readers regarding new ap-
plications which they develop or in aiding
them in the solution of their light-sensi-
tive problems employing this apparatus.
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Universal Receiver
(Continued from page 391)

2

lead of the transformer. 3, runs to the
plate of T5 and the B+ lead to the
terminal (a) of R16.

We are now ready for the resistor
strip to be mounted in place and con-
nected up. R2, R4 and R6 are connected
together at one end. A lead from here
runs out through the base to the center
(moving arm) of the volume control
R19. One end of R19 is grounded to the
chassis and the other runs to tap (b) of
the voltage divider R16. Through an over-
sight this ground connection was not
shown in the circuit diagram last month
but is shown correctly in Figure 1 this
month. The other ends of R2, R4 and R6
run to the screen grid terminals of TI.
T2, and T3 respectively. The upper end
of R9 goes to the screen grid of T4 and
the lower end to terminal (b) on RI6.
The lower ends of R10 and R11 are con-
nected together and joined to the wire
from C14 in the by-pass condenser
block. The free end of R10 connects to
the plate of T4 and the free end of R11
to terminal (d) in R16. The lower ends
of R7 and R12 are connected together
and grounded through the mounting
bracket. The upper end of R7 goes to
the center lug of jack, 8, and that of
R12 to the grid of TS. Condensers C13
and CI35 are already connected in place.
Condenser C16 is connected to the grid
of T5 and the other end brought out
through the chassis to the tone control
R13. The other end of R13 is grounded
to the chassis.

Turn the chassis right side up and
solder wires about six inches long to the
lower stator terminals of C1, C2, C3 and
C4, running them down through the base.
The chassis is turned over again and the
coil assembly mounted in place. The
wires from the tuning condensers are
fastened to the grid terminals of their
respective coils. The plate of T! runs
to the plate terminal of L2, the plate of
T2 to L3 and the plate of T3 to L4
The B+ terminals of L2, L3 and L4 are
connected together and brought out to
end (a) of R16. The aerial and ground
leads from L1 are connected to the bind-
ing posts 1 and 2.

We are now through with the wiring on
the bottom side of the chassis and it may
be turned right side up again. The
shielded leads with a screen grid clip on
each are soldered to the upper stator
terminals of C1, C2, C3 and C4, with the
shield grounded to the condenser frame
and the set is ready to try.

The tubes are inserted, the speaker
plugged in the back and the proper termi-
nal plug cap slipped on to the plug 10.
If the set is used on d.c, the plug on the
electric cord must be inserted in the wall
socket with the proper polarity, as in any
d.c. set. If no sound is heard when the
tubes have had 30 seconds or so to heat
up, the plug should be reversed. If the
set is likely to be tampered with, it is a
good idea to fasten the plug cap 11 or 12
in place with a metal strap screwed to
the back strip. This will make it more
difficult for an unauthorized person to
slip on the wrong cap.

Best results will be secured from this

(Continuned on page 434)

You Need Long Quality,
for Short Waves

ICKLISH business — this
short-wave tinkering!

Lvery detail

out than

That's why
perimenters rely

Hammarlund  Wide-
Hpaced Short - Warve
Condenser, in  three
desirahle  capacities
150, 125 and 100 mmi.

Hammarlund's

Hammarlund = Shielded
T'olurized Cholse. High
indurtance, low  «iis-

tributed capacity.

must bhe so
much more carcefully worked
ordinarily, if
results are obtained.

seasoned ex-
more and
more on Hammarlund parts.
's more-than-
thirty-yvears’ experience in precision engincering stands
out couspicuously in every Hammarlund Product.

real

ITammarlund Vibration-
proof Mideget Con-

denser. 26 to 325 mmf.
Many new features.

Play safe—build your short-wave receiver with Ham-
marlund  Condensers,
RN-11 for civeular, showing sizes and values.

Coils and Chokes.

Write Dept,

HAMMARLUND MANUFACTURING CO.
424-438 W.

New York

For Batrre Radior
ammariund

PRECISION

PRODUCTS

33rd Street,

SHALLCROSS

Resistors

.0025 to 10,000,000 ohms

are recommended and extensively
used for television radio produc-
tion, and service test equipment.
The accuracy and dependability
of the testers described on page
1085 June and page 118 July
Ranio  News depend upon

SHALLCROSS RESISTORS.

J00,000%

ANA jj
AN

O
oLlrrny

130 300 50 Low
Voltmeter

Send 4 cents in stamps for Bulletin
100-D and other literature describing
the multi-range meter cirvcuit, similar
to the diagram above.

_/f..nra.’;
N LT
WK wo0
o NES Ii'ﬂli’

| Shalleross Mig. Company
, ELECTRICAL SPECIALTIES

R 700 FARFER AVENUE y »,1‘ z
= Collingdale, Pa,”
Trran 6% st gurma )
SLTe

L

LYNCH Resistors

=

Elli= NCH =
S : Using New
S K" Filament
Precision Wire Wound Yo, 1, 1V,

1% Tolerance and 3 Watts
Write for NEW illustrated catalog

LYNCH MFG. CO., Ine.. Dept. N, 1775 B'way, N, Y.
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LEARN RADIO

this easy. practical way

\(VRITTE,\’ by two widely known radio engineers,
these three hooks cover every phase of building,
repairing and "“trouble-shooting'’ on modern receiving

sets.
The books include short-wave receivers and tele-
vision.

Radio Construction
Library (1931 Edition]

This practical Library includes: PRACTICAL RA-
DI0—The fundamental prineiples of radio, presented
in an understandable manner. Illustrated with work-
ing diagrams, PRACTICAL RADIO CONSTRUC-
TION AND REPAIR -Methods of locating trouble
and reception faults and making workmanlike repairs.
RADIO RECEIVING TURLES—Principles underlylng
the operation of all vacuum tubes and their use in
reception, remote control and preeision measurements.

Tho Library is up-to-the-minute in every reshect
and is bascd on the latest 193] developments in the
design and manufacture of equipment.

See this
Library
FREE!

Three Volumes,
6 x 9—993 pages,
861 illustrations,

No
Money
Down

I McGraw-Hill Boock Company, Ine. ]
0 370 Seventh Avenue, New York 5
I Send me the new 1931 RADIO CONSTRUCTION j
I LIBRARY. three volumes, for 10 days’ free exami- g
B nation. If sutisfactory I will send $1.50 in ten M
g dars. and $2.00 a month until $7.50 has been Daid.
1 If not wanted I will return the books. :
B NaMe .iivvuicirnvenrionosoeneocons ssvsaccscsccses I
1 "
g Home Address .........c..uvus sreersesctenieeenie o
I City and State +v.vvvvivinnannn erecrecssareescas
1 ]
g Position ... oiiiiiiiiiiiiiiiina, teserssneesiies g
I Name of Company.....coeevieeinisernnss RN-11-31 &
L-------------------------n‘
1 D AD - OWLS
DR » ICEC
< o e
$UPER —— Ceircrmwer
HETEROSY NE s at 2y L(ullgol:ns
il (COAS T:T0.COAST | ne
Mioser T Rptigminin R A DO szhisas — 4] AL #ars
SETS pe. YR SR - ocn
Sarfl o W GORPORATIONTHIN lwrmisrex
oetp ur | AP WERDQUARTERS N =
PRICES! ALL BADIO REPLACENENT PARTS - 521 SRS
123-N West 17th St., New York
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“Buy Now, with Confidence,
and Save Money”

FLECHTHEIM

SUPERIOR CONDENSERS

In Use by Over 50% of the
Broadcasting Stations

ARE SOLD BY RELIABLE
JOBBERS EVERYWHERE

SERVICE MEN

Get our new 1932 catalog No. 24. New
complete line of condensers for all
kinds of repair and construction at re-
markably low prices.

NOTE: Clip this
“ad” to a sheet of
paper on which you
have written your
name and complete
address, and send it
to us. We'll do the
rest.

SUPERIOR
CONDENSER

Type HSM.1000V

cased—for all types
of pawer packs. ete.

A.M.FLECHTHEIM & CO.,Inc.
136 Liberty St., New York City

The Superlative

Broadcast Microphone
Extra Heavy Type—
Two Button

Outstanding beauty of work-
manship and finish. True,
Natural Tone. Tremendous
Volume. Scientifically
Damped.

Extra Heavy 24-Karat Pure
Gold Spot Centers, Duralumin
diaphragms. Accurately Ma-
chined. Carefully Adjusted.
Fully Guaranteed. Three De-
grees of Sensitivity.

Other Models from $5.00 up.

UNIVERSAL MICROPHONE CO., Ltd.
1163 Hyde Park Boulevard
lngleyood_ Calit., U. S. A,

Model “B B™
List Price

$25.00

Microphone Only

—

SOLDER LIKE
A PROFESSIONAL

‘ E sieajuniu;'

Rez. U- 6. Pat. O
....' MAKES SOLDERING EASY!

Anyone handy with tools can do a good
job in jig time with this “little wizard’" of
soldering irons. Thousands in use by pro-
fessional mechanics. Plugs in on any current;
heats quickly and stays hot! Highest grade

i@ nickel-chrome heating element; dark mahog-

] any anti-heat handle; replaceable forged

M copper tip. Wt. 16 ozs., length 1234 in., 6 ft.
flexible cord.

Send to us direct if your dealer can’t supply you
Electric Soldering Iren Ce., 135 W, 17th St., New York, N. Y,

Short Wave Is Here

New Adapter Fits Any AC
Radio

New WORKRITE Maodel brings
Police, Forecign, Airplane. Ama-
teur and leading U. 8. Short
I \Wave Stations, on any
Al wave
attached.
&y mand.  Wo guarantce it
= Special Droposition to live
denlers and agents. Wrlte taday to
20th Century Co., 1287 Coke Eldg.. Kan-
gsas City, Mo.

Clearing Up

The international kilogram, too, is now
defined mercly as the mass of a certain
lump of metal also preserved in the Beu-
reau near Paris.

The second of time, third of the funda-
mental units of the scientists’ boasted
“C. G. S.” or centimeter-gram-second
system of units, is the only one that re-
mains related to the earth, being defined
as 1/86,164.09 part of the average time

Ranto NEws vor NoveEMRER, 1931

Discrepancies

(Continued from page 374)

earth’s rotation varies slightly from cen-
tury to century, even from year to year.
Astronomers now have clocks which
measure time more accurately, or at least
more uniformly, than does the earth. A
new re-definition of the second is likely
soon to be demanded, therefore, to join
the arbitrary re-definitions of the meter
and the kilogram.

The C. G. S. system is responsible, too,
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Science Museum, London

of the earth’s daily rotation as measured
from the stars. Even this unit, how-
ever, has suffered the fatality which seems
to pursue all efforts to derive the units
of measurement from natural constants.
It is now known that the speed of the

Universal Receiver
(Continued from page 433)

receiver with an outside aerial 75 to 150
feet long, though an inside aerial often
gives good results. In steel buildings
where motor noises are very troublesome
an aerial should be erected on the roof, as
high and clear as possible, even if it is
necessary to use a long lead-in to reach
the set. If tuning is too broad a fixed
condenser of .00025 or .0001 capacity may
be used in series with the aerial. It will
be found that much quieter reception is
secured in this way since the ratio of
signal to noise will be higher. If it is
necessary to use the set without an aerial,
the antenna binding post may be con-
nected to a water pipe ground, and the
ground post to the chassis through a .001
condenser. This uses the electric line as
an aerial and sometimes works very sat-
isfactorily. Be careful not to touch the
ground wire to the chassis, as a short cir-
cuit might result.

Commission Changes

WASHINGTON, D. C—One impor-
tant post on the Federal Radio Commis-
sion staff was vacated and another filled
by promotion recently by the resignation
of Paul D. P. Spearman as assistant gen-
eral counsel and the elevation of Lieut.
{ E. K. Jett to assistant chief engineer.

www americanradiohictorv com

HOW ANCIENT EGYPTIAN PRIESTS STRUGGLED WITH MEASUREMENTS

To determine time from the stars as well as to measure angles and distances

ground, Egyptian priest-scientists used this instrument, called the Merkhet.

at stars or other objects avere taken through the notched stick and past the string,
held up as a plumb bob

on the
Sights

for another chapter of confusion in the
electrical units. The same London con-
ference of 1908 which accepted arbitrary
definitions of the international ohm of
mercury and the international ampere of
silver did not quite have the courage of
its convictions. While accepting these
purely arbitrary units, the conference de-
cided that volts, amperes. ohms and watts
also ought to be defined in some more
fundamental way. Thus the so-called
‘“absolute” units; ohm, ampere and the
others, based on C. G. S. units and
slightly different from all three of the
international sets of units, the British, the
American and the German.

Mathematical scientists, seeking to
make the C. G. S. system all-inclusive,
already had constructed two sets of elec-
tric units unrelated to the ohm and am-
pere system and also responsible for
much confusion. One of these sets,
based on electrostatic actions, includes the
so-called C. G. S. Electrostatic Units or
ESU. The others are the C. G. S.
Electromagnetic Units or EMU. Both
begin with the C. G. S. unit of force, the
dyne, defined as the force which will
move a mass of one gram with an ac-
celeration of one centimeter per second
per second.

The C. G. S. electrostatic unit of
charge, for example, is the quantity of
electricity which will repel a like quantity
at a distance of one centimeter with a
force of one dyne. Similarly, the “unit
magnetic pole” of the C. G. S. electro-
magnetic system is one which repels
with a force of one dyne a like pole one
centimeter away. The C. G. S. electro-
magnetic unit of current is one which
will produce this unit magnetic pole at
the center of a circle 4n centimeters in
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diameter around which the current is
flowing. The C. G. S. electromagnetic
units are much used in scientific calcula-
tions because of the ease of conversion to
or from the units of energy, work or
other quantities in the C. G. S. system.
The C. G. S. electrostatic units are sel-
dom used even in scientific work.

Any unit of the C. G. S. electromag-
netic system may be converted into the
corresponding unit of the C. G. S. elec-
trostatic system by multiplying by 29,-
979.000,000. The absolute ohm, not quite
the same, it will be remembered, as any
of the conventional international ohms,
equals 1,000,000,000 C. G. S. electromag-
netic units of resistance. The absolute
ampere equals 0.1 C. G. S. electromag-
netic unit of current. The absolute volt
equals 100,000,000 C. G. S. electromag-
netic units of electromotive force. The
absolute watt equals 10,000,000 C. G. S.
electromagnetic units of power.

Six Separate Standards

Electrical science is confused, there-
fore, by no less than six separate sets of
units of current, resistance, electromo-
tive force and the rest: the extremely
theoretical electrostatic set:; the some-
what more uscful electromagnetic set; the
so-called “absolute” set of volt, ohm, am-
pere and watt based on the clectromag-
netic ones; and three different sets of
“international® volts, ohms, amperes and

Westinghouse

MAGNETIC UNITS NEEDED TOO
Magnetic properties of materials usually
are determined electrically, as in this ap-
paratus. Magnetic units usually depend on
electrical ones and share the uncertainties

of these

watts, intended to be alike but actually
different, the Bureau of Standards has
discovered, in Great Britain, Germany and
the United States. Doubtless there are
still different values for the international
volt, ohm, ampere and watt in France,
Japan and other countries but the inter-
comparisons of standards necessary to de-
termine this have not yet been made.

Mechanical Units

Confusions about watts are still great-
er, for here enter still another set of
power units, the horse-power, the foot-
pound, the “mechanical watt” and so on,
related to the electrical units by the me-
chanical equivalent and electrical equiva-
lent of heat. Again according to the

United States Bureau of Standards one
American international electric  watt
equals 1.00034 mechanical watts, the lat-
ter based upon the accepted unit of heat
or mechanical work, the international
Jjoule.

Human Inaccuracy

The chief reason for all this confu- | ;

sion is human inaccuracy. The inter-
national units in all countries should be
the same. These, furthermore, should
be exactly the same as the so-called abso-
lute units, leaving the engineering world
with but two important sets of electrical
measures, the ordinary ohm-ampere set
and the scientific C. G. S. electromagnetic
set. Presently, one may hope. this will
come about through the present intercom-
parisons initiated by the United States
Bureau of Standards and through better
and better determination of the two
fundamental units, the ohm and the am-
pere, in terms of the centimeter, the
gram and the second.

No Absolute Values

Again the so-called “absolute” values
of the ohm and ampere are not absolute
at all but still depend, just as do the
international unils, upon purely arbitrary
values for the centimeter, the gram and
the second. This arbitrary character
could be removed, easily enough, if mod-
ern science could succeed in the ancient
quest of the pyramid builders and the
founders of the metric system for con-
stants of the earth or of Nature from
which units for length. mass and time
might be derived. The most promising
of these efforts today is that of re-defin-
ing the length units of meter and centi-
meter in terms of the wavelength of light.

Light Wavelength Clue

When atoms of the chemical element
cadmium are heated in a flame they give
off red light which is definitely of one
wavelength. Nearly forty years ago the
famous American physicist, the late Pro-
fessor A. A. Michelson, attempted to find
the exact number of wavelengths of this
red cadmium light which would equal
the international standard meter. That
would amount to defining all lengths in
terms of the light’'s wavelength. More
recent measurements of the same kind
have been made by Benoit, Fabry and
Perot in France; by Watambe and Timas-
zumi in Japan and only this year by Dr.
A. E. H. Tutton in England. Dr. Tutton
finds that 1,420.210.3 wavelengths of the
red cadmium light equal the standard
meter. The value accepted by Professor
Raymond T. Birge for the American
Physical Society differs only by five points
in the eighth significant figure.

Speed of Light

When this figure can be established ac-
curately enough to be accepted by every-
one the long quest for fundamental, non-
arbitrary standards will be over and volts,
amperes, ohms and watts can join with
other physical units in being all alike
everywhere and all dependent on what
scientific men now consider to be the one
most fundamental and unvarying constant
in the universe, the speed of light.
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SPECIALIZED
TRAINING

DON’'T
RUN AWAY

from an Opportunity to attend
professional school in

RADIO
AVIATION
TELEVISION

Your success depends on whether
you accept money-making oppor-
tunities or “run away’ from them
because of no ambition, negligence
or unnecessary thoughts of fear in
getting started.

At the Dutton Radio Institute you’ll
find highly recognized instructors
ready to personally assist you in your
studies and hundreds of students
you’ll enjoy knowing.

Prepare Yourself
Now!

Unemployment conditions and de-
pressions do not disturb the positions
held by men who are professionally
trained in Radio and Aviation. The
man untrained today cannot find
work while thousands of positions
are open to the ‘“‘trained man.”

If you want training ability equal
to leading colleges, write today for
catalog giving full information about
various courses.

DUTTON RADIO INSTITUTE
Dept. 25 DePaul University Bldg., Chicago, il
Combination or sepo-

rate courses in Rodio
and Aviation.

P L T
Dutton Radio Institute:

Please mail me your new FREE catalog on
Radio and Aviation.
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SERVICEMEN

SPECIAL OFFER

To itntroduce this up-to-date

MULTICOUPLER
ANTENNA SYSTEM

to the thousands of servicemen who
have not yet had an opportunity to try

out its many advantages, we will ship.
parcel post prepaid, two outside Multi-
= couplers type PP1.-2724 and one special
terminal resistance. complete with e
stallation instructions, for $5.00 €.0.1).
1f after trying out these units they do
not prove satisfactory. they may be
returned and the $3.00 will be re-
funded.
Do not pass up this opportunity to
make this test. :
| AERIAL FOR PLURALITY
OF RADIO SETS
Easily installed in apartments, hotcls,
etc. No tubes. no counterpoises, tele-
vision pickup also possible.
Write us on your letterhead for de.
tailed information, prices and discounts.
Amy, Aceves & King, Inc.
Consulting Engineers
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55 West 42nd Street
New York, N. Y.

ALUMINUM BOX SHIELDS
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G. E. Phonograph Motor
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Television Progress in New York

(Continued from page 376)

and, although the station operated on
regular schedule, it was not synchronized

| with any broadcast sound station and the
programs consisted chiefly of dolls and

| figures placed on a phonograph turntable
before the photo-tlectric cells. Occasion-
ally. the engineers and visitors would take
places at the “electric eyes,” but no spe-
cial continuities were provided.

The television station was housed in
space formerly used as dressing rooms for
the stage performers of the old Frolic
Theatre. The day the writer inspected
the plant it was observed that the images,

| received over a direct wire connection,
were unusually clear. Our escort. an
NBC executive. sat before the photo-
electric cells and lit a cigarette. Glancing
in the lens of the receiving unit, we ob-
served his facial details, the lit cigarette
and the rising rings of smoke.

The Flying Spot

Glancing at the subject seated before
the photo-electric cells, we noticed that
the streaks of light sweeping across his
face were difficult to observe for an ex-
tended length of time. However, when
we, ourselves, were invited to sit beiore
the “electric eyes,” the carbon arc light
| was not at all difficult to face. R.C.A.
and General Electric equipment is util-
ized by W2XBS.

Early this year the NBC conducted
television wave tests from the tower of
the new R.C.A. Building at Lexington
Avenue and Fifty-first Street. Reception
points were established in and around the
city to measure the signal strength. Tt
was believed that on account of the un-
usual height of the antenna, better signal
strength would result. The desire for a
high point for television transmission was
consummated last July when former Gov-
ernor Alfred E. Smith, president of Em-
pire State, Inc.. and Merlin H. Ayles-
worth, president of the network, jointly
announced that television studios and
laboratories would be established on the
cighty-fifth floor of the Empire State
Building—the tallest structure in the
world.

It is believed that when the Empire
State television studios are completed, the
network will scrap the transmitter atop
the New Amsterdam Theatre Building.

Highest “Sight” Studio

The new NBC television studios and
laboratories will occupy the east half of
the eighty-fifth floor of the Empire State
Building, which is about 1,000 feet above
the intersection of Fifth Avenue and
Thirty-fourth Street. The chain's engi-
neers claim that this height above the
city will be helpful in surmounting the
difficulties which have beset television
transmission in the past. The station’s
antenna will be placed at the top of the
building’s dirigible mooring mast, which
is 1,250 feet above street level.

According to Charles W. Horn, NBC
general engineer. the opening of the Em-
pire State television laboratory is a log-
ical step to be taken at this time to meet
| the necessity for means of testing tele-
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vision transmission under actual operat-
ing conditions rather than in the labora-
tory.

New Laboratory

“A great deal of development and re-
search work has already been accom-
plished by the RCA-Victor Company and
the National Broadcasting Company.” he
said. “The new laboratory will give an
opportunity to apply the results of this
search practically.”

Two Jenkins Stations

The Jenkins Television Corporation is
operating two television slations in the
metropolitan area. Station W2XCR is
atop an office building at Fifth Avenue
and Fifty-second Street—just one block
from the Columbia transmitter, W2XAB.
This station was launched in the spring
of this year. Synchronized sound is
broadcast by Station WGBS. Invited
guests, witnessing the inaugural program
on a receiver a few blocks distant, were
particularly impressed with the images
received, inasmuch as they were obtained
over a ‘“home” rather than a ‘“labora-
tory” receiver. This writer noticed that
even two heads were reproduced with ex-
ceptional clarity.

The second Jenkins station, which pre-
ceded the New York transmitter, is
W2XCD, Passaic, New Jersey, a suburb
of New York.

Radio Movies

One of the oldest television transmit-
ters in New York is W2XR, operated by
Radio Pictures. Inc.. in Long Island City.
This firm is headed by John V. L.
Hogan, prominent consulting engineer.
who is actively engaged in directing the
station’s operations. The Radio Pictures
Station was originally located at 41 Park
Row, New York, in 1927. It was moved
to Long Island City in 1930. Programs
have consisted chiefly of silhouette and
moving picture films with synchronized
music on W2XAR, another short-wave
station.

Engineers of all the New York tele-
vision stations realize that everything ac-
complished to date is experimental and
they all look forward to the day when
the Federal Radio Commission will delete
the numerals from their respective call
letters, thus establishing them as full-
fledged broadcasters.

But, meanwhile, New York is looking
in. It is following television from the
inside. Whither the visual branch of
radio may go, New Yorkers will continue
to follow it.

Philco Sales Mount

PHILADELPHIA —Shipments of Philco
radios during the months of June and July
were nearly three hundred per cent. greater
than shipments made during the same period
in 1930, it was announced today by officials
of Philco, who are observing this week the
twenty-fifth anniversary of the company’s
founding. Shipments during the spring also
were reported to be 250 per cent. greater
than in the spring of 1930, which was Philco’s
banner year in point of sales.


www.americanradiohistory.com

Rapio Niows #ox Noviyvanr, 1931

Aids for Hard-of-Hearmg

(Continued from page 381)

described in the paragraph above.

To make the microphone as free as
possible from inertia, the diaphragm is
made as thin as possible in order to keep
its natural frequency somewhere in the
neighborhood of 6000 cycles or higher.
Otherwise the diaphragm might likely
cause an exaggerated peak somewhere
within the normal range of voice frequen-
cies. The carbon particles are often in
the shape of perfectly round balls, abso-
lutely smooth, and in some cases they are
highly polished. In some designs the
balls are of absolutely uniform size, while
in others balls of several different sizes
are employed. Exactness in the micro-
phone is so important that carefully de-
signed units call for the precise number
of carbon balls to be used in each cup,
otherwise uniform action cannot be ex-
pected.

The larger the active surface of the
microphone, the more current can be
controlled. We therefore find. in devices
designed for severe cases of deafness, that

MICROPHONE

HEADPHONE

?
|

e

BATTERY RHEQSTAT

SIMPLE CIRCUI'T
Figure 2. The riore common types of
hearing aids consist simply of a sensitive
microphone and headphone, a small battery
and a rheostat to requlate sensitivity. The
headphone and microphone are, of course,
especially designed for this use

several microphones are wired in parallel.
This increases the current drain on the
battery and necessitates larger cells, but
even with these larger cells the life is
rather short and this constitutes one of
the inconveniences of these multiple-
microphone devices.

It is usual to include some sort of a
cover over the diaphragm. Sometimes this
takes the shape of a disc, surrounded by
holes, through which the sound is im-
pinged on the diaphragm. In other cases
the disc is perforated to allow the sound
to reach the diaphragm. This cover re-
sults in air space resonant to the higher
frequencies. In addition, the microphone
assembly is sometimes mounted in such
a way that the carrying case acts as a
resonating box for the lower frequencies.
These are the common methods employed
to provide increased amplification at the
lower and higher frequencies where de-
fective hearing is usually most pro-
nounced.

The shape, size and form of hearing
devices vary considerably with different
manufacturers. Probably the most com-
mon type is the one in which the micro-
phone slips directly over the terminals of

a special battery. This is the pocket type,
which is the most convenient of all, al-
though, of course, not as effective as the
larger types which are mounted in carry-
Ing cases.

Standard Batteries Best

Most manufacturers of portable hear-
ing devices sell special batteries with both
battery and hearing devices so designed
that only they can be used together. This
constitutes a decided drawback from the
standpoint of the user, because the bat-
teries- can be purchased only from the
manufacturer or his agent. A standardi-
zation of batteries and connections would
be highly advantageous to users of hear-
ing devices and an even greater advantage
would be the design of equipment to use
ordinary flashlight batteries, such as are
readily available in all localities. There
are two or three manufacturers who al-
ready have adopted this latter idea and
naturally enough they are finding it a
strong selling point.

The design of the headphone is, of
course, just as important as the design of
the microphone. The headphone is ex-
posed to view and may be worn for hours
at a time. It is therefore essential that
it be pleasing in appearance and light in
weight.  Yet nothing must be sacrificed
so far as efficiency is concerned. There
are two general types of headphones used
with hearing aids. Examples of these are

shown in Figures 4 and S, products of |

Teutonophone, Inc., makers of a hearing
aid of the same name. The type shown
in Figure 4 rests against the ear in the
same manner as a telephone receiver or
radio headphone and is held in position
by a light headband. It has the advan-
tage that it weighs only a few ounces.
The midget type shown in Figure § is
placed in the ear instead of on the out-
side. The small tube projects directly
into the channel of the outer ear, but in
order to take the weight oft this sensitive
area, a supporting clip is provided which
fits into the convolutions of the outer
ear. Because of its extremely small size,
this type of headphone is not as sensitive
as the type shown in Figure 4, even
though it concentrates the sound directly
into the ear without the losses that are
bound to occur in any device which is
placed on the outside of the ear.

Diaphragm Designs

The massive magnets commonly em-
ployed in telephone receivers naturally
cannot be employed in these light-weight
headphones. It is therefore necessary to
make up in other features of design what
is lost through the inability to use large
magnets. Much attention 1is thercfore
devoted to the diaphragm when designing
these units. The diaphragm must be as
free from inertia as possible, but, on the
other hand, it must be able to carry a
rcasonable amount of magnetic flux.
These two conditions conflict, because
the light diaphragm is unable to carry
sufficient magnetic flux. but a heavy dia-
phragm is high in inertia.
turer of the “Teutonophone” has over-
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A new radio thrill for you! Listen in DIRECT to
London. Paris. Berlin, Buenos Aires and other
Iroadeasting stations throughout the weorld wvia
short waves. Enjoy unique foreign programs from
strange lands. Your ordinary receiver cannot tune
in thesc low wave stations. \WORLD-WIDE RE.
CEIVER gets 14 to 550 meter stations with sur-
prising clarity.

AERO SHORT WAVE

Super-Heterodyne Converter
Converts Your AC or DC Radio Set

Into a Short Wave Super-Heteradyne
15 to 200 METERS

Now in addition to your regular recciver you can
have a Short Wave Super-Hetcrodyne set that
will enahle vou to tune in short wave stations from
many different parts of the world. All you have
to do is to connect the Aero Converter to your
own set and vou are then ready to span the world.

The Aero Converter is adaptable for AC or DC
radio sets. Contains its own filament supply. B
voltage can easily be obtained from your regular
radio set, or you may use a single 45 voltage B
battery. No plug-in coils. Single tuning dial.
Verv easy to tune. No whistle or squeals. Uses
two UXZ227 tubes, one as oscillator and one as
mixer.

Price List
AC Model. less tubes. ready for operation........ $12.50
DC Model for hattery-operated sets.............. 11,50
2 Matched UX227 tubes at 75¢c each............ 1.5¢
1 45 Volt B Battery..............covovenunn.nn 1.45

New Aero Midget $16.50

Using the latest type Pen-
tode and Multi-Mu Tubes.
This Midget performs on
distance and bhas tene
qualities like a large ex-
pensive set. Wonderful
selectivity, Full dynamic
speaker, full vision dial,
beautiful walnut finish
cabinet. A 5-tube sect.
Price for set of 5 tubes,
$6.00. Available in 23
cycle $2.50 extra.

Aero Pentode Auto Radio

Amazing Low Price!

Quality Performance

We guarantee
this is the latest
model & tube
Aero _Pentode
Auto Radio. Due
to the use of the
latest Pentode
Tubes this set is
equal in per-
formance to any
§-tube -receiving
set. The circuit
used Jjs one
will  be
emhodied in
most of the ex
pensive 1932
moadel auto radies. The complete set can be clamped
on the steering post of your ear or can be operated by
remote control from the dashbeard.

This set will pull in stations within a radius of 1,000
wiles and will deliver the volume and tone qualities
of an electric set.

Price of Set only $20.00

Price complete, including tubes, batterles, dynamic
speaker and suppressors, all ready to install and use.
39.50.

TERMS: Should you order C. O. D. a deposit of $1.00
is required on Short Wave Receiver or Short Wave Con-
verter. - A deposit of $5.00 .is required on the Aero
Midget or Auto Radio. 3% discount allowed if remit-
tance is sent In full
Write for Bargain Catalog
CHARLES HOODWIN COMPANY

4240 Lincoln Ave:, Dept. L-30 Chicago, Illinois
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F. & H. CAPACITY AERIAL
. .ﬁ-{m i

Price $l.00 Complete

Every !Instrument Tested on Actual 1000 Mile Reception

The F. & H. C ity Aerial Eliminator has the ity of
the average 75 foot aerial, 50 feet high. It incrcaacs eclectivity,
and full reception on both local and long distance stationa
is abaolutely guarantced. It eliminates unaightly poles. guy
wires, tilation of dwork, lightning basards. ctc. It
does not connect to the light esocket and requires no current
for i talled by in a minute’'s time and is
fully concealed within tho set. Enables the radio to be moved
into diferent rooma or houses, as easily as a piece of furniture.

WE PREDICT THIS TYPE OF AERIAL WILL BE USED
PRACTICALLY ENTIRELY IN THE FUTURE. B&.000
dealers bandle our line. Dealers! Over 80 leading jobbers
carry our iine, or order sample direct: write for proposgition.

— e = *Send coupon today, it protects you s e e

Scnd one F. & H. Capacity Aerial with privilege of roturning
after 3-day trial if Dot aatisfactory. for which enclosed find ()
)

M.O. or dollar bill, or scud

check ( )
) Send Litersture. ( ) Dealer's Proposition.

C.0.D. (

F. & H. RADIO LABORATORIES
FARGO, N. DAK., DEPT. 1

Radio Set
ANALYZERS

How To Use Them

T"E only book of ita
— kind in print.
— I you are n radio Service Man or il
- vou intend becoming one, Lhis book is ABSO-
= oTELY INVALUABLE o you. It goes into svery
Iphase of testing, and given you the very information you heve bean,
looking for. It containe alse complcte doectintion and hovkupsi
of overy important annlyzer oo the market, Fully illustrated with
(dingrams, hookups and other important ilhustrations.

Send for your copy today
PRICE PREPAID 50c '

GERNSBACK PUBLICATIONS, INC.
94.F Park Place, New York City

BECOME A
RADIO OPERATOR
QUICKLY AT HOME BY

CANDLER

SCIENTIFIC
SOUND METHOD

We teach you CODE in less
than half the usuat time. We've
taught thousands in past 20
years, including former cham.
pion McElroy, whose speed was
56 wpm. Our methods erigi-
nated by worid's feremost CODE
SPECIALIST, who instructs you
personaily. Endorsed by officials
and 45000 Morse and Radio ®peraters. We help you
get your '‘ticket’’ quickly and inexpensively, Make
a start TO-DAY! Send for FREE Brochure,

THE CANDLER SYSTEM CO., Dept. N-11
6343 So. Kedzie Ave., Chicago, lll.

s @
TELEPLEX and
10 Scientifically
Preparod Tapes
that go with our
Course, furnished at

Whalesale to our

students.

SOUND SYSTEMS

NEW ﬁmphx

ODELS

Dortsble and permanent equipment for the smallest or
largest In(loorp ot outdove installation. AMPLEX
matched units assuce better results at lowee costs than
any other known system. And AMPLEX engincering
rounsel 18 Rratis, Send us your problems.

Responsible, experienced men and oeganizations can build
big profitable sound systems business with AMPLEX
assistance. Write in detail to our General Manager.

AMPLEX INST. LABS.
132-R West 21st 6t. New York City

| MILLION PARTS

Farrand type inductor dynamic speaker. 9 lneh.“

push-gull er straight for 171 or 245.. .50
Farrand type Inducter dynamic unit ... 1.59
\nducter dynamlic speaker cails, each.. .25
Paper for inducter dynamic speaker...... e. 420
Speaker cords, double or triple ............... .20
Midget sets complete with tubes. any current...27.50

Price List Free
EXPERIMENTERS RADIO SHOP
129 West St.. Dept. RN, New York City

come this apparently impassable obstacle
by making a very thin elastic diaphragm
of a special alloy which is stretched over
a ring. In the center of this diaphragm
a button of high magnetic permeability
is mounted and the entirc headphone is
designed to concentrate the major part
of the magnetic flux on this button. A
cross section of this special diaphragm is
shown in Figure 3 and photographs in
Figures 4 and 5.

Using Amplifiers

It is obvious that component parts of
high sensitivity are essentially in electri-
cal hearing aids which do not resort to the
use of vacuum-tube amplifiers. Even
where a vacuum tube is employed, this
sensitivity in the microphone and head-
phone can be used to advantage, because
then only a single stage of amplification
is usually necessary and this can casily
be incorporated in a portable device. For
equipment that is not portable, as in the
group systems employed in churches and
theatres, size is no longer a factor. There-
fore any lack of sensitivity in the micro-
phone and headphone can be made up
for by additional stages of amplification.
For this latter type of installation, there-
fore, ordinary microphones, similar to
those used in broadcast studios, are em-
ployed, being placed in the pulpit or on
the stage. as the case may be. The out-
put of these microphones is then fed into
an amplifier which provides the required
degree of step-up. In the output of the
amplifier a group of headphones is con-
nected, each one having its individual
volume control so that users may adjust
the volume to their individual require-
ments.

Electrical hearing aids have always
been inordinately costly, and this is un-
doubtedly one of the reasons why they
have not enjoyed more common use.
Even the small pocket type devices, such
| as that shown in the circuit in Figure 2,
costs anywhere from $35.00 to $60.00.
This seems astonishing when one remem-
bers that there are a number of complete
radio sets on the market selling in this
price range. There is the consideration,
of course, that the keen competition in
the hearing device field results in high ad-
vertising and merchandising costs and
also in high production costs, resulting
from limited production. Prices have
gradually been coming down within the
past few years, and there is no question
that they will continue to drop until they
finally reach a more appropriate level.

Servicemen’s Opportunity

In the meantime, the dealers’ profit is
high and there is an excellent opportunity
here for radio servicemen and dealers to
carry these devices, along with their radio
stocks.

Experience shows that hard-of-hearing
persons are constantly approaching radie
dealers and servicemen for information
and advice concerning hearing aids. Also
those engaged in the radio field have a
much better knowledge of the principles
involved in these devices than do the
agents and dealers who ordinarily consti-
tute the market outlet.

Under these circumstafices, it would
seem worth while for the hearing device
manufacturers and the radio retail outlets
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to get together for their mutual benefit.
The author has been informed by the
editors of Rapio NEws that this publica-
tion will be glad to lend its co-operation
in this direction in the hope that through
the development of additional outlets.
sales and production may be increased
with a corresponding drop in retail price
and therefore a more general adoption of
hearing aids by those whose hearing is
impaired.

In closing. the author would like to
bring to the attention of those so afflicted
the helpful work that is being carried on
by the New York League for the Hard-
of-Hearing at 430 Lexington Avenue.
New York City, New York. This is a
non-profit-making organization, whose
sole purpose is to bring to the public the
understanding that defective hearing does

PART OF HIGH
MAGNETIC PERMEABILITY

s

S

i 7
MEMBRANE RING-"

OBTAINING SENSITIVITY
Figure 3. In one device, described in this
article, the diaphragm in the headphone is
as shown in this cross-section. Instead of
a relatively heavy iron diaphragm a light
membrane of low inertia is used, limiting
the iron to a small button and ring, as

shown

not necessarily decrease one’s possibilities
in life and economic usefulness. Thanks
are due and hereby given to the League
for some of the statistical data and part
of the illustrative material used in this
article.

News and Comment
(Continued from page 412)

facturing, the transfer of these facilities was
made to complete the centralization of all
the manufacturing, research and engineering
resources of the RCA-Victor Company in
this city.

Some of the more important products
available for sale to radio manufacturers and
others by this section are as follows: Loud-
speakers, transformers, magnetic pick-ups,
electric phonograph assemblies and parts,
laboratory and test instruments, commercial
receivers, “Faradon” capacitors, geophysical
apparatus, rectox units, paper capacitors.

Returns to New York

LAWRENCE, MASS.—Robert Hertzberg,
for two and a half years sales prometion
manager and more recently advertising man-
ager of the Pilot Radio & Tube Corpora-
tion, of Lawrence, Mass., announces his res-
ignation. He will return to New York,
where he was formerly active in radio pub-
lishing circles.

Protests Radio Tariffs

NEW YORK—Assistance of the State
Department at Washington has been ac-
corded to Radio Manufacturers’ Association
in opposing drastic increases ordered re-
cently by Latin-American countries in their
tariff rates on radio apparatus. Four coun-
tries—Argentina, Uruguay, Costa Rica and
Mexico—decreed higher customs rates on
radio sets, tubes, phonographs and phono-
graph records. (Continued on page 439)
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Television Goes to Sea

(Continued from page 387)

The sixty-tooth wheel with double mag-
net mounting assembly held framing as
long as we wished.

‘We immediately took advantage of
the opportunity to demonstrate the in-
struments. Fully 300 visitors and pas-
sengers viewed Columbia and NBC. All
remarks were favorable —and the only
unusual remarks seemed to be due to the
lack of sound accompaniment. We were

!

il

i
hd !
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Light. The pictures from NBC and 2XR
came in with remarkable clearness.

“At the close of dinner J. E. Nestell
and myself returned to the apparatus to
find an entirely different situation. Not
only could we not receive any pictures
from W2XAB. Columbia, but those ob-
tainable from NBC were poor. We made
practically no demonstration at this time.
We were about fifty miles from New

A “TELEVISION” NIGHT ON THE OCEAN WAVE

Sirange things happen in night clubs, but this is probably the first one offering its
guests wision to penetrate 350 miles of darkness to avitness the actions of persons on

shore.

Tus shows a corner of “Club Lewviathan” in achich the television demonstra-

tions avere held

unable, lying at the pier, to tune in 2XE.

“Many people remarked that it hardly
seemed possible that the pictures they
were seeing were those of living people,
feeling that somchow the image repro-
duced was being transmitted from a
source in which the object was produced
also by some mechanical means. I men-
tion this criticism because I consider it
unique and the product of a much greater
ignorance on the part of the public with
regard to television than I thought ex-
isted. And I suggest that any further
demonstration of television be inter-
spersed or started by a short lecture on
the subject by the operator in charge.

“I remained at the instrument as the
hoat left the dock as far as Ambrose

News and Comment
(Continued from page 438)

A vigorous protest against the new Latin-
American radio tariffs was made to the
State Department by Bond Geddes, execu-
tive vice-president of the R.M.A.

In response to the R.M.A. protest, the
State Department last week cabled appro-
priate instructions to the American Am-
hassador at Buenos Aires and the American
Minister at Montevideo.

Combines Business and Pleasure

NEW YORK—Ralph DecJur, of the De-
Jur-Amsco Corporation, sailed recently on
the Majestic for a combined business and
pleasure trip to Europe.

York, the conditions under which we
were working were very poor. WSNB.
the telephone station on beard, reported
the noise level was 5DB plus, a most un-
usual circumstance according to the op-
erator. Under normal conditions the
signal is usually 20 db above the noise
level.

“At approximately 10:20 our home
station came in with remarkable clear-
ness. Columbia was entirely in the back-
ground. 3XE in Washington gave us a
fair picture. We decided to close down
our demonstration for the evening as
static was still at a high level.

“A few remarks as to location of re-
ceiving apparatus may aid in any further
experiments. We placed our televisor on
a stand built by the ship’s carpenter and
the receiver below on a shelf in the same
stand. The instruments were placed in
one of the vestibules of the night club.

“On Friday I spent the afternoon ex-
perimenting with a better location of the
receiver. Conditions electrically had not
improved very much. About five o’clock
we were able to pick up a signal from the
National Broadcasting Company.

“I experimented by placing a receiver
in the radio room and a receiver in the
vestibule of the night club. I wished to
ascertain whether or not capacity to
ground of the antenna in running through
the ship was causing me very much loss
and also to know the amount of noise we
were picking up from the elevator and
ventilator motors. This necessitated mov-
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An Electrical
Hair Trigger

The lightest touch . . . imperceptible
niotion .. . the most delicate controlling
iorce—and the poweriul current is set
to work. No arcing. No corrosion.
No exposed spark. No hangovers.
No chattering. Only clean makes and
breaks, even at high speed.

Such is the character and purposc of an
entirely ncw conception of electrical
contact now introduced as the

BURGESS
VACUUM
CONTACT

Manually, mechanically, thermally or
clectromaguctically opcrated, this con-
tact device has no end of applications.
Particularly applicable to usual tele-
phone type relay when power relay
is desired. Converts ordinary tele-
graph key into flameproof power key.
Essential in light control circuits, par-
ticularly in combination with Burgess
Radiovisor Bridge, for simplified

operation.
for descriptive literature, Also

WRITE watch the columns of this and

other practical journals for applications.

BURGESS BATTERY COMPANY
Radiovisor Division

202 E. 44th St., New York City

111 W. Monroe 5t., Chicago, lll.
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If something snaps...

Like a projectile from a great gun—thun-
dering down the track. Mile after mile—
hour after hour. What if a vital part
should fail? These cars haveto be BUILT.

Human life itsel fsometimes depends upon I

the performance of a radio condenser.

CARDWELL condensers are built with
the same exacting precision as that which
goes into the engine of a fine machine.

Tie up to CARDWELLS and be SURE.

Transmitting condenscrs for high, medi-
um and low power. A wide range of types
and capacities in recciving condenscrs.

Send for literature.

THE ALLEN D. CARDWELL MFG. CORP.
89 PROSPECT STREET. BROOKLYN, N. Y.
“THE STANDARD OF COMPARISON"’

ANNOUNCING!

RADIO PHYSICS COURSE

by Alfred A. Ghirardi, E.E.

Greatly Enlarged
Second Edition
Now Ready

Contains over 850
More than 500 illustrations. &
A new feature is a complete,
simple course in Electricity, [l
written especially for radio PFif
students and servicemen. b

THE GREATEST RADIO
BOOK EVER WRITTEN

Send for free circular e
!'l_ _____ OR USE THIS COUPON __sé.P_"'ﬁ“

' Radio Technicat Publishing Co.

' Dept. F, 22 West 21st Street, New York City
£nciosed please find cash, check or money order for
...... copias of Radio Physics Course at $3.50 each.

©es ]
TN A
heahate Gt
R o fuil b et lo

5

- SALE
E E WHOLE
gfofo CATALOG

SALES COMPANY
WHOLESALE RADIO DiSTKIB,

N-44 W. 18th t
New York_N. Y. s‘lrlus. A.

The Universal Receiver

which operates on

Either A.C. or D.C.

Complete with Tubes and Speaker $89.50
Constructional Blueprints $1.00

ANSLEY RADIO LABORATORY
147 West 23rd Stréet “te New Yeork City

ing our rotary transformer in the rheostat
room on B deck to the radio room.
“The output of the receiver in the
ship's radio room was much to be pre-
ferred. e then placed a two-wire lead
from this receiver to the televisor in the
night club vestibule operating the latter
with a.c. from the second motor genera-
tor. The situation was very difficult be-
cause it was so intlexible. We obtained ex-
cellent telephone communication through
the ship-to-shore telephone booth. This
considerably aided tuning. We found
the signals from NBC very unsatisfac-
tory in quality, although greater in
strength than those from WI1XAV,

Mayor Curley “Seen”

“In spite of the static and fading, we
were able to receive quite a clear image
of Mayor Curley, an image so fine that
several of the passengers who knew him
by sight exclaimed, ‘That’'s Mayor Cur-
ley” Conditions at this moment seemed
by far the best of the whole evening.
They were so good that the televisor held
this image over three minutes in spite of
the static. The Mayor’s voice, received
with excellent quality, was put on the
ship’s public address system, but this was
a total failure because the roar of the
static drowned out the voice.

“Attempts were made Saturday night
in the radio room to receive signals from
American stations, but no television was
heard. The noise level was excellent—
by far the best of the trip. We were
lying outside Halifax Harbor in a heavy
fog.

“Sunday night we once more set our
apparatus in operation with the television
receiver placed more advantageously with
regard to handling a larger crowd of peo-
ple. The ship’s position at 9. P. M. was
103 miles east of Ambrose and 110 miles
south of Boston. At this time we re-
ceived from Columbia both in the radio
room and on the public demonstrator.

Ranio NEws ForR NovEMBER, 1931

By 10 P. M. Columbia had faded very
badly and Boston once more came to
view. We found that the quality of the

VIEWED AT SEA
Mayor Curley of Boston and George Ban-
croft, popular movie star, appeared in per-
son at the television studio in Boston and
through the media of television and broad-
cast transmitters projected themselves to
the Leviathan, 350 miles at sea, achere their
images awere readiy recognized by the pas-

sengers “looking-in”

Columbia transmitter this evening su-
perior to that of Boston. Two evenings
before, the reverse had been true.”

Radio Physics Course

(Continued from page 409)

outer shell is supposed to be twice as far
from the nucleus, and to have four times
its imaginary area. In it a maximum of
8 electrons may be revolving. If the total
number of electrons in the atom is greater
than 10, an additional outer shell is re-
quired; for electrons greater than 18, a
fourth shell is required, etc. More com-
plicated atoms then have electrons revolv-
ing in additional shells. Two elements
may have the exact same number and
arrangement of planetary electrons in the
outer shells but differ simply because the
proton and electron arrangement at the
nucleus is different.

Atom Structure

In C of Figure 4, the internal structure
of an atom of carbon is shown. This
consists of 12 protons and 6 electrons in
the nucleus. Around this are two plane-
tary electrons in the first outer imaginary
shell, and four electrons in the second
outer shell.

www americanradiohictorv com

The internal arrangement of each atom
in a piece of copper wire is shown at D.
Here the central nucleus contains 15
electrons and 44 protons. Flying about in
planetary orbits outside of this are the
other 29 electrons; distributed in four
concentric spheres or shells (a total of
44 electrons).

Complicated Uranium Has
92 Electrons

The atoms of all the chemical elements
are formed by various combinations of
protons and electrons. The most com-
plicated of all the 92 different atoms or
chemical elements known at the present
time is that of uranium (one of the radio-
active substances). This has a nucleus
into which are tightly packed 238 protons
and 146 electrons, around which revolve
92 planetary electrons distributed sys-
tematically in seven concentric shells or
spheres.
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Completing the Army Radio Net

(Continned from puge 397)

undamped-wave telegraphy. 60 miles; but
many times the 00-mile range is procur-
able in Alaska.

“After a few nights’ testing, wec made
contact with Wiseman. he reporting our
signal R5 to R7. This was encouraging,
and although their signals were faint we
were sure of one or two contacts a day.
This was a great relief, as it gave us an
outlet for our weather reports, and we
had been especially enjoined to get them
through.

“During the first few weeks, reception
was poor, due, no doubt, to the fact that
it was daylight all the time. As darkness
gradually approached. however. long-
wave reception picked up, and sched-
ules with Wiseman were now assured at
any time of the day. It was thought at
first that Kotzebue would be the logical
relay for this station. as there is nothing
but flat country and water between the
two places, but, through a series of tests
it was found impracticable to work any
reliable schedule with him. His signal
strength was never over R2 (very faint—
unreadable), and he reported our signals
of about the same strength.

Hourly Tests Made

“Now that the long-wave was well
established, more attention could be given
to the short. A listening-in test was
conducted every hour, covering the entire
range between 18 and SO meters. I de-
cided that the 35-meter band was as satis-
factory as any, although it has two re-
markable peculiarities. Between 8 and
9 p.m. this band is 30 per cent better
than at any other time in the day: but at
any time signals of R8 strength (strong)
may fade out completely, stay out as
long as two hours and then come in
again with the old R8 strength. I
frankly admit that I do not know what
causes this. My theory is that it is due
to the rapidly changing weather. Some-
times the wind will change from north to
south in a few minutes. This causes the
sky to cloud up or to clear in about the
same length of time. and I believe this
causes the fading. This effect is not so
noticeable, however, on the longer waves,
though faint signals from extremely dis-
tant stations do fade out at times.

“It was found that short-wave station
signals arriving from over the Pole, in-
cluding most of the European countries.
were much louder and were subject to less
fading than stations south from here. By
listening-in at the right time of day, one
continent after another came in regularly
each day the test was conducted. This
was an interesting thing to note. Tests
were now conducted using different types
of antenna, different circuits. and. in fact,
everything that seemed likely to im-
prove things. At last, a tuned-plate.
tuned-grid transmitter, using two 30-watt
tubes, was found to give the best re-
sults when using a semi-vertical Hertz
antenna, working on fundamental.

“I now received orders to go down to
25 meters. Using the coils sent up with
the original transmitter and with con-
densers of wrong capacity; it was a hard

thing (o do. However, luck was with
me. I found some old copper pipe. made
up a set of coils and using some old re-
ceiving condensers, constructed a trans-
mitter to work on the band from 21 to
25 meters. Tests with Seward, however,
did not give the desired results, and here
again a peculiar phenomenon was ob-
served. Seward reported my signal R7
one hour and with not the slightest
change in weather or in equipment here.
he, during the next hour, would be un-
able to even hear me.

“Shortly after these tests, the 35-meter
band became less satisfactory, and it was
necessary to go up to 43 meters, which
band gave better results. I belicve this
condition was due to the approaching
winter and that with the return of day-
light again in the spring. we will prob-
ably have to drop back to 35 meters. I
recommended that the station be author-
ized the three wave bands—21, 35 and 43
meters.”

That report of Morgan’s was the clas-
sic of Arctic radio reportorial effort. It
detailed the eifort of getting established.
but it told nothing of the routine up there
in the dark.

The tratfic handled on the complete
Army Net consists of the Post Office,
Department of Agriculture, Civil Service
Commission, Department of Labor, War
Department and other department radio-
grams. These make a volume of from
1,000 to 1.500 messages daily. Messages
containing 200 to 300 words are ordinary
everyday affairs. Those of 500 to 600
words are not extraordinary and many
that run into thousands of words are
handled.

Network Business
The War Department Net, in fact,

handles everything except Navy Depart- |

ment communications and some other
odds and ends. The Navy Department
stations around the world, while more
numerous so far as high powered sta-
tions are concerned, have so much purely
military traffic, due to Fleet movements.
and administration of Island Govern-
ments, as well as service to ships of the
merchant service, that they cannot care
for interior traffic. They are not sup-
posed to work in the interior of the
United States. That is the Army’s ter-
ritory.

But, like the Navy Department, the
War Department can talk to Honolulu
direct, with its own stations operating.

Just across the Potomac from Wash-
ington, on the rim of the Fort Meyer
Military Reservation, is a radio station
little known to the public. In this
ancient red-brick structure, are located
the transmitiers of WAR, the net control,
operated by remote control from the Mu-
nitions Building in Washington.

With the completion of the new short-
wave system at Fort Meyer, the Signal
Corps introduces the beam transmission
system for the 55 government bureaus
now using the station. Directional short
waves will be employed for all govern-

(Continued on page 442)
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With a FoxRam’s Horn
and Fox Dynamic Units

you can hold the
crowd.

Fox equipment is
guaranteed to improve
any indoor or outdoor
system in both volume
and tone quality.

Write for prices and specifications

et

Engineering Co.
388-392 Derr St.,

ESES S : ——
\4
A Toleda, Ohio,
U. S. A,

Agents & Distributors

Making Big Money

] A necessity everywhere. A ““turn

to the right brings back the light."’

Safe, economical ,dependable, 8-in-1

Plug. Most useful invention

b{nny of our distributors in

! - territo! ki $500 to

= %looo a month. ll’:‘yu‘tiy to demonstrate.
Easy to Sell. Profits begin right away. Write at once
for proposition. Send 25¢c for sampls and working ipstructions,
€-in-1 Fuse Co., 801 W. Madison St.. Dept. 108, Chicago

SHORT WAVE
RECEIVERS AND
TRANSMITTERS

Complete TWO TUBE short wave receiver with a
WORLD-WIDE rangel Enjoy direct Teception of forcign
broadeasting stationst Tunes 11 to 200 Meters, Uses
any tubes and batteries. Guaranteed to give better re-
sults than any other low-priced set. Aodel RC—3$10.45.
LOW.POWER TRANSMITTER. Complete with metel
and Tesonance indicator. Just plug in any receiving
tube agd start sending! Adaptable for phone. Model
T0—%9.95, .

High guality parts and_scientific design insure maximum
results, Many Other Models and Unasxembled Kits in

Free Bargain Catalog

HARRISON RADIO CO.

189 Franklin St.. Dept. N . New York city.

Servicemen,Dealers, Jobbers

We specialize exclusively in the repair of
speakers and phonograph pickups. Price list
on request.

MULTIPLEX RADIO SERVICE, INC.

1177 Broadway, Brooklyn, N. Y.
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No. 550

OSCILLATOR

(Licensed by A. T. & T. Co.

$1 8 Nct to dealer

$30 list
21

If not at your Jobbers we will
ship direct
accompanies order.

Net to dealer
with output meter

when remittance

A sturdy modulated instrument
carefully made. Completely
shielded with separate Dlattery

compartment.  Furnished with
22V4-v. and 3-v. batteries. Uses

one '30 tube. Covers broadcast
band (550-1500 ke.) and interme-
diate band (120-185 kc.). Oper-
ating instructions attached in case
cover with shielded wire leads.
Very compact. In leatherette
case, 6x11%4x5%5 in. Weighs
but 8§ pounds. Built to high
standards.

Every serviceman should have
the No. 550 oscillator to align r.f.
gang condensers. locate defective
r.f. transformers, adjust i.f.
transformers, check oscillator
stage and determine sensitivity of
a receiver. A necessary instru-
ment. Get yours todav. WWrite
for catalog of servicing instru-
ments.

Readrite Meter Works
Established 1904
20 College Ave.. Bluffton, Ohio
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A 24-Pound Laboratory

(Continued from page 383)

resistor. This arrangement requires the
“grid test” or mutual conductance index
method of tube testing. An oscillation
test is also included for matching tubes
for the r.f. stages. An innovation in tube
testing is the incorporation of a gas test,
used for all amplifier type tubes, which
indicates the gas content of the tubes un-
der test. Another ingenious arrangement
is included for indicating the cathode-
heater leakages of cathode type tubes.
In addition to showing whether or not
the cathode is shorted to the heater of
the independent cathode type of tube,
this arrangement furnishes an indication
of leakages which would not be perceived
through the use of an ordinary “short”
tested.

With the ever-growing popularity of
the superheterodyne, the oscillator be-
comes a more and more important feature
of the serviceman’s essential equipment.
This analyzer is equipped with a com-
pletely shielded and attenuated oscillator,
designed for tuning over a range of ap-
proximately 90 kc. to 1500 kc. This

Army Radio Net
(Continued from page 441)

ment trafic. The new installation is
comprised of three groups of transmitting
sets—one 10,000 watt, two 1,000 watt,
and three 500-watt high frequency trans-
mitters. Their frequency range is ex-
tensive—from 4,000 to 18,000 kilocycles
—and the six sending sets have been so
installed as to afford maximum flexibility
in the selection of any one or group of
frequencies. Beam transmission, the first
attempt to handle traffic out of Washing-
ton by directional waves, will be effected
on the 16,000 and 12,000 kilocycle bands.
The signals on both beams have a spread
of approximately 60 degrees, this insur-
ing coverage of the entire United States
from north to south.

Five hundred officers and men of the
Signal Corps operate this vast Army Net,
most of them operators. Eighty Army
posts and stations are served by them, in
addition to what has been said of service
in the foregoing. Also, all recruiting sta-
tions of both Army and Navy are com-
municated with over this Net. It saves
the Government in actual cash $300,000 a
year, after paying its own expenses.
Most of the remote outlying stations show
good profits from commercial traffic un-
able to secure regular civilian service.
The War Department never competes
with civil commercial stations.

In some 06,000,000 words of traffic
handled it has made less than one-tenth
of one percent errors. The director of
the Budget has described the War De-
partment Radio Net, which is operated by
enlisted Army-trained radio men, as “an
efficient and model organization of the
Federal Establishment which is saving
the taxpayers dollars and thoroughly ex-
presses the administration’s economy plat-
form.”

www americanradiohictorvy com

wide band of frequencies is covered
through the use of the harmonic tuning
principle. By means of a very clever cir-
cuit arrangement, both the intermediate
and the broadcast bands are covered with
a single set of inductance coils and tuning
condenser. A type —31 tube is used as
the oscillator tube. For output measure-
ments the multi-meter, connected in se-
ries with the self-contained condenser, is
used. This provides a very wide range
for output measurements.

This oscillator covers a band of funda-
mental frequencies between 90 and 250
kilocycles. For all higher frequency
bands the multiples or harmonics of the
fundamental frequencies are utilized.
Hence frequencies up to 1500 kc. are gen-
erated in the single tuning circuit without
the necessity of employing complicated
switching circuits. Complete calibration
charts permit one to determine the fre-
quency with an accuracy within one-half
of one per cent.

The output of the oscillator can be
controlled from its maximum to an abso-
lute minimum. The oscillator is modu-
lated at the frequency of the power sup-
ply system. A vernier tuning dial per-
mits of very fine adjustment, as required
in many types of servicing.

Having discussed the analyzer, the tube
tester and the oscillator, there still re-
mains the utilization of the Diagnometer
for measuring resistances and capacities.
The resistance measuring ranges are indi-
cated on the top scale of the multi-meter.
External connections are provided for two
ranges indicated as “low” and “high.”
The low range covers O to 5000 ohms,
while the high range covers 0 to 500,000
ohms (approximately). A self-contained
three-cell flashlight battery is utilized
with these two ranges and a zero corrector
is incorporated for maximum accuracy.
A 45-olt dry battery may also be em-
ployed with the ohmmeter circuit, so as
to have an indicating range from zero to
approximately 5 megohms. Provision is
also made for obtaining a d.c. potential
of 250 volts, which is employed for con-
tinuity testing up to 25 megohms.

In accordance with the recommenda-
tions of the R.M.A. standardization com-
mittees, the analyzer has provision for
applying 250 volts d.c. to paper con-
densers under test. Leakage up to about
4 megohms is indicated satisfactorily by
this test. In addition to the leakage test
of condensers, capacities may be measured
from approximately .002 mfd. up to 10
mfd. Charts are supplied for accurately
determining the capacity of various sizes
of condensers.

Mechanically, as well as electrically,
the Diagnometer is made for accurate
work. Every effort has been made to
make this instrument as fool-proof and
safe as possible. The power-supply cir-
cuits are provided with fuses, and fuses
are used in the milliammeter circuits to
minimize possible damage to the milli-
ammeter. Special precautions have been
taken to prevent damage to any part by
the inadvertent insertion of tubes with
shorted elements.
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Defining the Decibel

(Continued from page 335)

corresponds to 40 decibels, of 1000 times
to 60 decibels, a reduction of .01 corre-
sponds to 40 db. down. etc.

In the measurement of sound it is de-
sirable also to have a reference level and
it was the original idea to use. as zcro
level, such a volume as would be just
audible to a person’s ear.

People differ, however, in ear sensitivity
to sound; also, the sensitivity is not the
same for different irequencies. For some
time a zero level of .46 millibars was used
by engineers. Recently a new “threshold”
of one millibar has been agreed upon. and
it is expected that this will soon be inter-
nationally accepted. The use of fractions
is then avoided.

In order to be able rapidly to convert
gain or reduction to db. and vice versa,
we are printing a chart in Figure 1. This
chart, prepared by Dr. E. E. Free, gives
db. gain for different power ratios and
current or voltage ratios.

Chart for “Gain” or “Loss”

Although this chart only indicates db.
gain, it can also be used for loss by in-
verting the power ratio and placing a
minus sign before the amount of db. so
obtained.

Example: Suppose in a circuit there
is a ratio of output-to-input power of
.002. The inverse of this ratio is 500.
On the chart we find that this corre-
sponds to a gain of 27 decibels. There-
fore when the ratio is 1/500 or .002 there
is a loss of 27 decibels or 27 db. “down.”

In order that the reader may be able to
read these ratios with a little more accu-
racy, the curve in Figure 2 shows db.
against power ratios between —10 db.
and 410 db. For higher ratios it is only
necessary to add 10 to the number of
decibels as many times as the power ratio
has been multiplied by ten. and to sub-
tract ten from the number of decibels as
many times as the power ratio has been
reduced ten times.

Suppose the power ratio has increased
1260 times. Then looking on the chart
of Figure 2 we see that 1.26 corresponds
to 1 db. But the power ratio is 1000
times 1.26. Therefore the gain is 30 + 1
= 31 db.

When the power has been reduced to
.03 of its former value, we see in Figure
2 that a reduction of .3 corresponds to
5.23 db. down. The reduction of .03 then
corresponds to 10 + 35.23 = 15.23 db.
down,

Obtaining Logarithms

Mental calculations can be rather
easily made if we remémber that all log-
arithms of numbers can be obtained by
adding the logarithms of its factors. If
then we remember all the logarithms of
the prime numbers we can have all log-
arithms at our finger tips. For the log-
arithms below 10 only three have to be
remembered: the logarithm of 2, or 3
and of 7. All the others are then easily
found.

As we remember from our algebra les-
sons, a logarithm is made up of a man-
tissa and a characteristicc. The mantissa

is the decimal fraction and this is the
same for the same significant figure re-
gardless of where the decimal point
stands or how many zeros arc behind it.
The characteristic varies with the decimal
point. For instance, the logarithms of
the numbers 2, 20, 200, 2000 and 20.000
all have the same mantissa, .301, but the
characteristic 1s 0, 1, 2, 3. and 4, respec-
tively, so that their logarithms are:
0.301, 1.301, 2.301, 3.301 and 4.301. It
becomes a little harder when the number
is less than one, and the logarithm is
negative. If we wish to stick to the rule
that the mantissa of a significant figure
shall always be the same, then we must
write the negative logarithm so that the
mantissa is positive and only the charac-
teristic is negative. Therefore, the log of
.2 is .301—1, the log of .02 is .301—2 and
so on. The following notation is used
for this purpose (in the United States

only): Log 0.2 is 1.301, the log of 0.02

is 2.301. The minus sign above the char-
acteristic means that only the latter is
negative but the mantissa is positive.

Negative Mantissa

Therefore, if, after a calculation, a
mantissa might come out negative, it
should be converted into a positive man-
tissa by adding 1 to the mantissa and sub-
tracting 1 from the characteristic.

The final rule for the location of the
decimal point is as follows: With a posi-
tive characteristic. there are as many
digits to the left of the decimal point as
the characteristic indicates, plus one.
When the characteristic is negative it is
one greater than the number of ciphers
immediately following the decimal point.

After all these mathematical explana-
tions. we can give some examples of how
to work the tables.

Examples

Suppose we must find the power ratio
expressed by a gain of 17 decibels. Di-
viding by ten, we find the logarithm of
the power ratio is 1.7. Looking in the
table, we find the antilog of .7 is §.
Therefore the power ratio is 50 for the
characteristic 1 indicates that the antilog
consists of two figures.

But if there was a loss of 16 decibels?
Again dividing by ten, we find for the log
of the power ratio —1.6. To make the
mantissa positive we have to change it
to 2.4.

In the table on page 385 we find the
antilog of .4 is 2.51 and since the charac-
teristic is —2 we must divide this figure
by 100. so the power ratio corresponding
to —16 db. is .0251.

Making Tables Useful

The reader with some ingenuity will
find that he can extend the use of these
small tables by adding some of the log-
arithms and getting the logarithm of their
product. In this way sufficient data will
be present to always estimate the db. for
power ratio and vice versa.
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RADIO ~—~ »
TELEVISION

The good jobs in any profession
are held by the better-than-average
men—the men  with  technical en-
gineering training.

The lcaders in radio today are the
men who were STUDYING radio
ten years ago. The leaders in Radio
and Television tomorrow will be the
men who are serivusly preparing to-
day.

We offer Advanced Courses in
Practical Radio and Television En-
gincering for the cxperienced radio-
man—complete courses in Practical
Radio and Television Engineering
for the less experienced radioman.

Send in the coupon for complete
details TODAY.

. Nov. RN
Capitol Radio Engineering Institute
Riggs Bank Bldg.. 14th and Park Road, N.W.
Washington, D, C.

Please send me without ohligation com-
plete details of the following course:
(Check course.)

O Advanced course in Practical Radio En-
gineering.

O Complete course in Practical Radio En-
gineering.

O Advanced course in Practical Television
Engincering.

O Complete_course in Practical Television
Engineering.

- ird
Bal™ SHORTWAVE
or TELEVISION KITS
No. 25 Shortwave Kit, formerly

895.10‘.' Wavelength range 15 Now only
to 520 meters. KEasy to assem-

ble, casy tuning. Complete

with 15 Octocoils. blueprints s 5 0
and construction manual (less - 8
tubes and cabinet).  May bhe

purchased In 3 units_at $13.95 each.

No. 26 Televislon Jit, formerly $88.39; complete with
lens. lamp. synchronizing  amplifier, synchronizing
moter. cabinet and wiring diagrams. Works in conjune-
tion with Baird Shortwave Set.  May be purchased in
senasr’ate ounns: Unit X, $13.50; Unit Y, $15.50; Unit
z, $13.30. .

Write for complete deseriptive folder
TELEVISION SALES CO., Dept. RN-3
Lansdowne St. and Brookline Ave.
Boston, Mass.

MAKE $10,000
A year raising rabbits for us. We pay up to
$12.00 each for all you raise. Send 25c for
full information and contract, everything ex-
Blained. Send at once and find out about this

ig proposition we have to offer you.
THE EASTERN RABBITRY
Route 1, Box 236 New Freedom, Pa.

Power Amplifiers

Complete systems, parts, speakers, trumpets,
microphone stands
Send us your specifications for our quotations
Products of Merit
MOE MFG. CO.

Melrose, Mass.

Servicemen and Dealers!
OUR PRICES ARE THE LOWEST

We carry s comgkt: line of Standard Rsdio Replscement Units.
We stock no JUNK ar - 3
All units sre BRAND NEW snd GULARANTEED by STANDARD
RELIABLE MANUFACTURERS.
Katisiartion guaranteed or money refunded,
WRITE FOR OUR LATEST BA‘GAIN BULLETIN oo RADIOS,
JBES snd REPLACEMENT UMTS.
Wae ship everywhere.
**Pionerrs In Radio*’

MAURICE SCHWARTZ & SON
710.712 Broadway Schenectady, New York
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FREE

With this New Money-
Saving Offer
From RADIO NEWS

O many requests have come in-
to this office asking us for a

book covering the Junior
Radio Guild lessons, that we have
at last, with considerable time and
effort, compiled this material (along
with some other information) into
a great new book!

“23 LESSONS IN RADIO” is
not for sale anywhere! But by
subscribing through this special of-
fer, you receive not only this great
hook FREE, but you also receive
two whole vears of RADIO NEWS
for only $4, a saving of $2, over
the single copv price. Besides,
you do not need to pay the entire
amount now! Simply fill out the
coupon below and send it to us with
$11 We will immediately mail
your “23 LESSONS IN RADIO”
and your first issue of RADIO
NEWS. Then you may pay the
balance later as we bill you, in
easy installments of $1 a month for
3 months. Renewal or extension
of current subscriptions accepted
on this offer, but payment must be
made now, as specified above, not
when subscription expires.

A Few of the Subjects Covered:

Elementary Rudio Theory

How the Detector Tube Works

Construction of a two-stago
auency amplifier

Uow the Radio-Frequency

Works

How To Bulld a ‘‘Converter’” whirh
changes your S5-tuhe broadeast re
ceiver into a Short-\Vave receiver

Principles of transmnitting and receiving

audio-fre-

Amplifier

Complete  Chart of Standard Radio
Svmbels

How Ta Bulld R F Tuner

How To Ruild a 3-stage resistance

counled audio-frequency amplifier
The How and Why of B-Power Units
Breaking into the Amateur Game
How to build a code test outfit
Circuit, construetional and operating de-
tails of a Low-Power Transmitter
How the Vacuum Tuhe Works
Battery construction detalls
How to Analyze Receiver Circuits

RADIO NEWS, Dept. 2411
350 Hudson Street, New York, N. Y.

Enter my subseription for two years of RADIO
NEWS, and send me the book ‘‘23 LESSONS IN
RADIO--all for only $4.00. I am enclosing $1.00
herewith, and will pay the balance, $1.00 a
month, for the next three months. (One extra
issue—25 months in all—if you send the full
amount with your order.)

Name ceceveeee. seereieriacteiieanans FooomE YRy,
Address ..
City, srvewsrrvrsveme rasvasse

If renewal check here O
Are you a Serviceman (3 Engineer (] Dealer O
Xxperimenter ] Radio Techniclan [j7

Canadlan and Ferelgn DIrice, $6.00

Radio Science Abstracts
(Continued from page 406)

quency. The oscillograph produces photo-
graphic records on a paper 35 mm. wide.
The light-scnsitive paper is contained in a
roll which is mounted like an ordinary mo-
tion-picture reel. It passes down before a
slit, where it is cxposed; then the film is
automatically passed through a developing
solution so that a photographic record, of
the current being studied, is obtained only
a few minutes after the test is made.

Dynamic Loudspeaker Design, by J. E.
Goeth. Electronics, August, 1931, A design
article useful to these concerned with the
manufacture of electro-dynamic  loud-
speakers. The author discusses correct di-
mensioning of the magnetic system and the
conductor length and current required to
produce a desired field. He also discusses
the design of the moving coil, the number
of turns, its diameter, and the proper ratio
of trdnsformatlon for the output trans-
former. He points out that the number of
turns on the moving coil is unimportant
per se. The number of turns is only im-
portant insofar as it affects the mass and
the freedom with which the unit can move
in the air gap.

Noise Generation Within Radio Receivers,
by Rinalde de Cola. Radio Engineering,
August, 1931. This article discusses the
causes of noise in a receiver; the discussion
is limited to noises inherent in the receiver
design and does not consider noises pro-
duced from outside sources. The major

(Continued on page 445)

“SHORT
WAVES”

with
18 months’
subscription
for

RADIO
NEWS

Saving of
$1.75

384 Pages (62 x 9%)
This i3 the most complete book on short waves yet
issued, published by Churles R. Leutz and Robert B.
Gable. I'rice of buuk $3.00.
The chapters on the propagation of short waves and
directional antennas with their applications to the trans-
atlantie radio links ate the most complete of any yet
available in book form. S8Kkip distanee, usefut ranie and
how they are affected by day. nizht or season., are ex-
haustively treated. Amateur und broadeast equniment.
airplane radio, television and tnedieal applications are
among the ather suhjects covered. All the latest systems
for the ruiding of airplanes in Ameriean ar
Furopean television systems, the bloadless eleetric knife
and many other late developments have here heen brought
together for the first time in a single volume.
Through a special arrancement with the publishers, we
are able to offer you this book in combination with an
18 months’' subscription to Radie News for $5.00—a
saving of $1.75. Send coupon helow.

HARLES R LEUTZ
ROBERT B. CABLE

for. and

TECK PUBLISHING CORPORATION
350 Hudson Street, New York, N. Y.

Enclosed is $5.00. Send me "*Short Waves”
my subseription for Radio News for 18 months.
2411

and enter

Adciress

City

State
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With the Experimenters
(Continued from page 400)

identical curve (B) of Figure 5 will again
be obtained.

In order to sccure a means of coupling
the antenna to the primary circuit an ad-
ditional inductance L3 can now be in-
serted in series, Figure 4 (b). L3 is com-
pletely shielded from L2 and L1 and the
characteristics of the primary can be ad-
justed to their former values by reducing
the capacity of C3. If now the antenna
be coupled to L3 by an inductance L4,
Figure 6, it is evident that large changes
may be made in the circuit of L4 with
but negligible changes in L1, since the
inductance changes produced by one cir-
cuit upon the other become progressively
smaller. This is readily checked experi-
mentally 5y obtaining the tuning range
curves for short, medium and long an-
tennas. It will be found that they all co-
incide with curve (B). A further check
consists in varying the coupling betwecn
L3 and L4. It will be found that the
effect on the value of C1 for a given fre-

Radio Science Abstracts
(Continued from page 444)

sources of noise within a recciver arc ther-
mal-agitation, the shot-effect, and second-
ary-emission and ionization. Curves are
given showing how the noise varies with fre-
quency and with voltages on the tube.

Measuring the Power Factor of Electro-
Iytic Condensers. Radio Engincering, Au-
gust, 1931. This article, prepared by the
Engineering Department of the Aerovox
Wireless Corporation, discusses methods of
measuring the power factor and capacity.
The article includes typical bridge circuits
indicating how the usual Wheatstone bridge
must be altered to permit the application of
polarizing voltages to the electrolytic con-
denser. The article brings out the impor-
tance of using a comparatively pure a.c. in-
put to the bridge, since the power factor
measurements are usually made at frequen-
cies around 120 cycles, where harmonics may
make it especially difficult to secure accurate
balances. In the event that the source of
a.c. contains harmonics it is suggested that a
low-pass filter be connected between the
bridge and the source of a.c.

The High Vacuum Tube Comes Before the
Supreme Court, by William R. Ballard, Bell
Laboratories Record, July, 1931. This is
one of the most interesting articles we have
read on the litigation concerning the high
vacuum tube and the Langmuir patent, a
controversy in which the Telephone Com-
pany has been continuously involved since
1915. It tells briefly the history of the vac-
uum tube from 1912, when Dr. Lee De-
Forest came East with his tube to sell the
Telephone Company rights, under his audion
patents, to use the tube for telephone re-
peaters. It tells how Dr. H. D. Arnold, Di-
rector of Research of Bell Telephone Labo-
ratories, first became connccted with the
company, and how he worked to make the
DeForest tube applicable to telephone re-
peaters. This article by Mr. Ballard will
prove interesting reading to those who have
followed the long court fights around the
Langmuir patent, a patent which the
United States Supreme Court held on May
25, 1931, to be invalid.

quency is substantially negligible.

The value of L3 depends to some ex-
tent on the characteristic of the trans-
former L2-L1 and the desired operation
of the amplifier as a whole, but is not at
all critical. If it is of the order of L1,
C3 will be reduced to such a small value
that it can be climinated cntirely. the
capacity of the winding L3 to ground
being sufficient. The final arrangement
then takes the form of Figure 7.

The advantages of the above syslem
of antenna coupling are: (1) it allows
perfect “tracking” of the first-stage con-
denser with the other condensers: (2)
all the radio-frequency transformers can
be identical in construction; (3) it opens
possibilities of volume control by varia-
tion in antenna coupling.

W. E. SpiceRr, JRr..

Radio and Acoustical Eng.. Burgess

Battery Co., Madison, Wisconsin.

Measuring Resistance with the
Set Tester Described Last Month

In the constructional article on “The
Set Tester DeLuxe” in the October issue,
directions were given for using the outfit
to measure resistances over a fairly large
range. Those who constructed this tester
but wish to expand the ohmmeter range
will find the following of interest:

In order to accurately measure resis-
tances of less than 100 ohms, the 4.5-volt
battery in the continuity circuit of the
tester should be replaced with a 1.5-volt
flashlight battery, a 400-ohm resistance
should be connected in series with it and
the switch on the tester set for the lowest
meter scale. It will then be found that
if the test prods are touched together,
full-scale deflection of the meter will re-
sult. When the test prods are touched to
the terminals of a resistor under test, a
smaller deflection will be obtained. the
difference between this and full-scale de-
flection indicating the value of the resis-
tance.

A calibration scale may be made up in
accordance with the formula given in the
constructional article in the October issue
or, better still, on page 1010 of the May
issue, will be found a printed scale which
will give a complete calibration for re-
sistance measurements up to 50.000 ohms.
The use of the arrangement suggested
here will provide greater accuracy on all
resistance measurements up to 2000 ohms
than was provided for in the resistance
charts published in the set tester article
in the October issue.

To extend the ohmmeter range above
the 60.000 ohms shown in the October
chart. it is necessary to use a 45-volt
battery. A calibration curve can then be
plotted by calculating a sufficient num-
ber of values—not forgetting to subtract
the 1000 ohms in the voltmeter muitiplier
resistor incorporated in the set tester.

Actually it is not necessary to substi-
tute the 43-volt battery for the 4.5-volt
battery that was originally specified in
the set tester. Instead, the 45-voit bat-
tery may be connected externally across
the two binding posts provided for the ex-
ternal voltage measurements. The main
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WELLSTON

oL

REDUCES
STATIC &~
HUM

Grea\t Distance.

Do oway with messy, unsightly inside and outshie
acrials by installing the NEW 1MPROVED WELLRTON
GOLD TEST AERIAL.  Small enough 1o fit the palm
of your hami, it's the mixhty midget that brings in fare
away stations with  erystaleclear  tone quality.  Betler
than the original WELLSTON GOLD TEST giving
thorough satisfaction to thousunds of users all over the
worll.,  Reduces statie and hum—gives selectivity with-
out distortion- hicips elminate overlapping of stations.
noises aml eleetrical interference. Does not connect with
light socket and thercfore cuts out AC zerial hum and
line noises. Absolutely non-directional. non-corrosive and
guaranteed never to wear out.  Anybody can install it in
2 few minutes. No tools necded  Size 2% by 5 inches.

If Your Dealer Can’t Supply, Order Direct

Price $2.50

GOLD TEST
Replacement Parts

Send for new and enlarged Catalog No. 16 listing GOLD
TEST  REPLACEMENT CONDENSERS. TRANS-
FORMERS AND RESINSTANCESR. AN units designed
with large margin of safety and individuslly tested at
factory.

DEALERS!  Stock WELLSTON GOLD 'TEST IM-
PROVED AERIAL  AND  REPLACEMENT PARTS.
Cnsh in on BIG DEMAND. Writo for information and
discounts,

WELLSTON RADIO CORP.
Dept. 200 St. Louis, Mo.

Baltimore’s New Catalog
Just Off the Press
Over 3,000 Radio Items
At Prices That Defy Competition

BALTIMORE RADIO CORP.
725 r Broadway New York, N. Y.
Write and get yours Now!

In November
“Amazing Stories”

THE ANTARCTIC TRAXNSFORMATION, by
1. R. Nathanson. There is more to this business
of North and South 1'ale expeditions than mereiy
determining the ability of man to feach these
extremes of the globe. When these regzions be-
come more acressible. natursl resources of vast
proportions may he discovered. which might.
with the ald of man, assume great importance.
1t is of such a possihility in the Antarctic
recions that our well-known author writes. This
is an impressive story and quite plausible.

AUTOMATON, hy Ahner J. Gelula. Most of us
nsk ourseives cvery once in a while, *“"What will
all thiz machine age bring us to eventually?”
It is not an Illogical question, Mechanical
seicnce has made such marvelous strides in the
past thirty vears that its possibilities seem un-
limited. One trend, the tendency to replace
human labor with the machine. is treated in an
absorbing manner by our new author in this
unusual tale.

THE RAT RACKET. by David H. Keller. M.D.
The racket business has reached dangerous
dimensions, This «istinctively Keler story
about a new kind of persecution and robhery
seems very opportune and we know you will
enjoy it.

LUVITM. by A. R, McKenzle. Here is an in-
genious phantasy of a sublerrancan race. iving
heneath the sands of the Sahara. It is an
excellent example of good scientific fiction.

THE STONE FROM THE GREEN STAR. by
Tack Williamson. (A serial in two parts) Tart
1L After a series of dangers, unique in the
history of sctence fiction. the btind sclentist
and his co-workers veach their Roal and gel their
prize, but at what a cost! Omly Jack William-
son could have written surh a story!

On Sale At All Newsstands
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SERVICE MEN
Send for this B'ook/

Everything for your
business from the
the finest mike to
the smallest screw
is in this book.

GUARANTEED
QUALITY GOODS

PRICES LOWEST EVER QUOTED

Fresh new dependable Merchandise at
Bargain Prices!
Leading Manufacturers Lines Complete
Send For Your Copy Now!

HEADQUARTERS
for SERVICE MEN'S SUPPLIES

RADOLEK (O.

601 W. Randolph st.
CHICAGO

Co

5&
?’171
Radolek Co.,
603 West
Randolph St.
Chicago, Ill.
Please send me without obliga-
tion your Service Man’s Supply Book.
Name __
Address

* City

= State

BIG 4GS
SA‘ﬂNON
SUPERHETS.

Lowest wholesale prices on the finest
and_the latest fn radio. Amerfea's oldest
mail-order radio house offers vou new Varioe
Pentode Superheterodyies at big snv-
ings. Also Midgets, Auto Radios, Short
Wauve Receivers, Phonagruph
Combinations, etc.  Be sure to sen
for new 1932 eatalog now.

Western Radio Mfg. Co.
128 W. Lake St., Chicago

Super-Heterodyne
6-Tube Midget at

Amazing Low Price!
The best toned small
receiver on the market.
235, 1-92. F)

227, 1-247 and 1-2%0.
Full - range dynamie
speaker. A vadio with
great Pentode power.
The latest product of
our Jaboratory. Fully

mml".mltee(l.

Specia

Dealers s25_‘§

Price

Muatde to sell for
0 complete.

s net price only

ot — 8 r-ompleté (\)\'ith

ity tubes. Send 25% with order. balance C.0.D.
QL A great value—ORDER TODAY!

O LABORATORIES
E’SED?VNIEEign SIEAI(?:\IhIc “RADCOM' Chicago, [Il.

<

Type No. 300—Special Alloy Diaphragm

Single button. Curbon type.
formance from 50 to 3500 cycles.
100 ohma.

List Price—$15

Alsa mfrs. of compl;lte sound equipment.

Q\A Wonderful Microphone
@ \

Superb. per-
wistance

Send for free catal

MILES Reproducer Coﬁ

26 East-22nd St. .. Ya

switch of the tester is then set on the |
“Ext. Volts” position and the range
switch on the 1-volt scale.

With the arrangement suggested here
resistance values from 10 to 2000 ohms
and 50,000 to 500,000 ohms can be mea-
sured with a reasonable degree of accu-
racy. Still higher resistances may be
measured by using higher voltages.

Joux M. Borst
New York City.

Simple Code Practice Set

Those interested in learning the code
can easily construct a practice set which
employs a single type -99 tube, a 4.5-volt
battery, an old audio transformer and a
rheostat, connected as shown in the dia-

%
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Read Classified Advertis-
ing—It Pays

Advertisements in this section twenty-six
cents a word for each insertion. Name
and address must be included at the above
rate. Cash should accompany all classified
advertisements unless placed by an ac-
credited advertising agency. No advertise-
ments for less than 10 words accepted.
Objectionable or misleading advertise-
ments not accepted. Advertisements for
these columns should reach us not later
than 1st of 2nd month preceding issue.

Agents Wanted

CASH IN YOUR POCKET every day.
needs Pants, Breeches, Coveralls, Shopcoats,
Work Clothes sell on sight. Belt FREE with every
order for 3. No investment. Complete sales outfit
FREE. Write TODAY, Dept. R-11, Longwear, 489
Broome St., New York.

Every man
Longwear’s

Guaranteed Genuine Gold Leaf Letters anyone can put
on storo windows. Large profits, enormous demand. Free
samples. Metallie Letter Co., 422 N. Clark, Chicago.

B — TR LR

Correspondence Courses

Used correspondence school courses sold on repurchase
basis. Also rented and exchanged. Money-back guaran-
tee. Catalog free. (Courses bought.) Lee Mountain,
Pisgah, Alabama.

CODE PRACTICE SET
Figure 1. Hook-up for practice oscillator |
using key, tube, rheosiat, audio transformer, |
jack and +Vs-volt battery |

gram (Figure 1) In this circuit the
filament battery serves also for the plate
supply and for this reason the rheostat
must be connected in the positive side of
the filament so as to raise the plate po-
tential slightly above that of the filament.
Ordinary headphones are plugged into the
jack and the practice key is connected as
shown. A pleasing and rather high-
pitched note will be heard in the head-
phone when the key is pressed.
J. E. KircHIN,
Alert Bay, B. C, Canada.

Protecting Storage Battery
Terminals

Corrosion of storage battery terminals
can be prevented and they can be kept
free of the white paste that usually ac-
cumulates on them by putting oiled felt
washers around the bottom of each termi-
nal post. The washers should be of fairly
thick felt about an inch and a half in
diameter. Holes just large enough to fit
the battery posts snugly must be made in
the felt washers. The battery terminals
will have to be removed, so that the wash-
ers can be put over the posts. Before
placing them over the battery terminals,
the washers should be soaked in oil, either
automobile oil or ordinary 3-in-1 lubri-
cating oil. The washer keeps the battery
terminal covered with a thin film of olil,
which prevents the formation of the
troublesome corrosion. The washers
should be remoistened with oil occasion-
ally. Felt cut from an old hat will be
thick enough.

CHARLES FELSTEAD,
Los Angeles, California.
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L ORIIS CORRESPONDENCE COURSES—Sold, Bought, Ex-
changed, Rented. Bargain Catulogue Free. Hanfling.
C-799 Broadway, New York.
45 VOLTS... T ~a T e SR —— i e
N | .
sy Detectives
DETECTIVES. Work home or travel. Experience

unnecessary. DParticulars free. \Write George Wagoner,
2190-A Broadway, N. Y.

U g A L TR U B e o ]

For Inventors

INVENTIONS COMMERCIALIZED. Patented or un-

patented. Write Adam Fisher Mfg. Co., 278 Enright,

8t. Louis, Mo.

R . ~ it -

Help Wanted

WANTED—Names of men desiring steady  outdoor

Gov't Jobs; $1.700-$2 400 year: vacation. I'atral Parks;

protect jame. Write immediately. Delmar Institutes

A-i4. Denver. Colo.

Ll il e T = s v—m” Lo P

Patent Attorneys

PATENTS—Write for ¥ree Information, I'OW TO
OBTAIN A PATENT and RECORD OF INVENTION

or send Drawing or Model for Examination. Miller &
Miller, Datent Attorneys {former Patent Office Ex-
aminers), 1006-D Woolworth Building, New York; 262
McGill Building, Washingten, D. C.

PATENTS, TRADE MARKS—AIN cases submitted
€iven personal attention by a member of the firm. In-
formation and booklct free. Lancaster, Allwine & Rom-
mel. 269 Ouray Building, Washington, D. C.

Inventors—Should write for our Guide Book. "“How to
Obtaln a Patent,”” and Rocord of Invention Blank. sent
Free. Send model or sketch of inventions for our inspec-
tion and fnstructions free. Radio, Electrical, Chemical,
Mechanical _and Trademark Experts. Terms Reasonable.
Vietor J. Evans & Co., 922 Ninth, Washington, D. C.

PATENTS—Advice and bonklet free. Highest refer-

ences.  Rest results.  Proamntness agsured. Watson E.

Coleman, Patent Lawyer, 774 9th Street, Washington. D.C.

s s~y S e e
Radio

SHORT WAVE recelver, $3.00. Complete transmitter,
$15.00. Free List. Radio Lxchange. Richland Springs,
Texas.

RADIO APPARATUS BUILT to specifications. Work-
manship  guaranteed. John Rarta, 291 Clay  Strect,
Middlehoro, Mass.

B TR — Lo~~~ -
Songwriters

COMPOSERS—VERSE OR MUSIC. RBrilliant oppor-
tunity.  Write at once. Van Buren, 2523 McClurg Rldg.,

Chicago.
i T 441~ o g o TS T )
Telegraphy
LEARN Wireless (Radio) and Morse telegraphy.

School. oldest, largest; endorsed by telegraph, radio and
government  officials. Expenzes low—can earn part.
Catalog free. Dodge's Institute. Cour Street, Val-
paraiso. Ind.
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Latest Radio Patents

(Continued from page 414)

filament, a winding external to said con-
tainer and arranged in inductive relation
with said coil through the material of said
container and means for controlling the po-
tential of said filament including a single
conductor passed through said envelope and
connected to said filament.

1,814,063. CURRENT RECTIFIER. Sikc-
MUND STRAUSs, Vienna, Austria. Filed
June 26, 1929, Serial No. 373,877, and in
Austria May 19, 1927. 3 Claims.

1. A current rectifier adapted to be con-
nected with measuring apparatus for high
resistances and jonic currents in which a con-
denser is employed repeatedly charged up to

=3

N

N —_

—04

a constant voltage, said rectifier comprising
a condenser charged by way of a rectifying
valve from a supply of current, another ther-
mionic valve connected as a discharge path,
by which part of the condenser charge is
carried away in dependence of the actual
voltage value of the supply, this dependence
resulting from heating the filament of the
thermionic valve from the supply.

1,815,987. CONICAL DIAPHRAGM FOR
LOUD SPEAKERS. CHaries W. PETER-
soN, Cincinnati, Ohio. Filed Feb. 13, 1929.
Serial No. 339.557. 2 Claims.

1. A diaphragm made up of a central rigid
zone, a larger rigid zone and conncction
between the zones made of less rigid ma-
terial than that of the zones.

1,816,690. GASEQUS CONDUCTION
LAMP. Danier McFarLan Moore, East
Orange, N. J., assignor to General Electric
Company, a Corporation of New York.
Filed Nov. 7, 1924. Serial No. 748,346, 7
Claims.

Your Vacuum Tubes
(Continued from page 369)

human endeavor. The art of vacuum
tube engineering is yet young, and thou-
sands of new and important applications
for tubes will be developed. In many
ways it is already taking an important
place in our everyday lives. In indus-
try, communication, entertainment. re-
search, and in numerous other fields the
use of vacuum tubes is well recognized.

Science has explored the regions of
space through great telescopes. Barriers
to the exploration of the earth have been
overcome by means of the airplane. Su-
persensitive vacuum tubes and other elec-
tronic devices open to man a field of ex-
ploration into a new world—the infini-
tesimal world of atoms and electrons.
This is the dawn of the age of electrons,
and one can do little more than specu-
late on what new advances this age will
bring.

1. A =aseous conduction lamp compris-
ing a sealed vessel containing an atmosphere
of zood conductivity and a pair of parallel
electrodes therein, one having in the end a
hole deeper than its diameter, the pressure
of said atmosphere being so chosen that at
the operating potential substantiaily all the
glow discharge appears in said hole.

1,812.449. SYNCHRONIZED SOUND AND
PHOTOGRAPHY. Harrisox W. Rockrs,
New York, N. Y. Filed Oct. 31, 1928.
Serial No. 316,197. 3 Claims.

1. In an apparatus of the character de-
scribed, the combinations of two motor driv-
cn motion picture projectors, a sound re-
producing machinc having a driving motor,
said latter machine being interposed between
the two motion picture projectors, a Syn-
chronizing device, a common shaft drive
from one side thereof, two one way clutches
one to each projector connecting the pro-
jectors to said shait, said clutches being of the
type that when one is being driven by the
projector the other clutch is free or in re-
verse, and means connecting the motor of
the sound reproducing machine to the other
side of the synchronizing device.

What’s New in Radio

(Continued from page 411)

plug-in coils. The converter is single dial
control and a switching arrangement per-
mits the use of either the converter or the
broadcast receiver without changing any
connections. Variable tuning condensers of
270 degree straight-frequency-line design are

utilized to provide a smooth tuning control
for the entire wave-length range from 15 to
180 meters. This adapter is available for
the following a.c. lighting supplies: 110
volts, 50-60 cycles; 220-230 volts, 50-60
cycles; and 110 volts, 25-40 cycles.

Maker—Wholesale Radio Service Co., 38
Vesey Street, New York City.

Lightning Arrester

Description—The mounting case of the
visible “Vulcan” lightning arrester is made
of crystal-clear glass, making the entire as-
sembly visible at all times. An engineering
feature of this arrester is the special element
mounted between the two springs. This is
designed to provide a positive resistance of
about 600,000 ohms for low or normal
operating voltages. At higher voltages this
special element becomes a positive conduct-
or, allowing the electric charge to pass to
ground and not to the radio set. This ar-
rester is sturdily constructed to withstand
severe weather conditions.

Maker—Cornish Wire Company, Inc., 30
Church St., New York City.
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Help you to get the BEST possible reception
from your RADIO set.

lﬂ FILTERMATIC PRODUCTS

SUPER-
TONE

Wil muke your old
Radia (battery or clec-
tric) squal in tone to the
1t modern act.
Installed in one minute’s
time, no tools required.
\\’HI tune out much of your noises snd so-
wlle

Wl tane vour set to suit your eara.
Positively cunnot hiacm the finest radio in
auy wad

Price $2.50 postpaid. Satisfaction guaran-
teed or money refunded.

SUPER-FILTERMATIC

The Modern Aerial

Thonsands, of stisfied usera, prained by radio

Replaces all other aeriuls, reduces
. and nowmes,  Especially e un dine
ta reception.  lelpa to separute etations,
¢ comnect in light ket (therefore
climinating hum and line noixes). It jo very
compurt, measaring unly 14,32 inches, is abso=
lutely non-corrosive und non-ditectional, ine
stalled in one minute, no toole needed, Will
never wear out. Fliminates trouble and exs
pense of lightning-arrester.

Price only $2.00 postpaid.
Satisfaction guaranteed or money refunded.

ALL PROGRAMS
 Are Good with a FIL-
TERMATIC. For all
radios only $1.00 post-
paid.

Fntirely avtomatic—no bothersome
tuning. , Improves tone, reduces
static, brings in distance, increases
volume, separates stations. In.
stolled in one minute, no toole required. in_series with your aerial
of neross Your acrial and ground.  Satisfaction guaranieed or money
refunded. Send check or money order. €. U. D. 26% wuh order,

(No forcign C. O, D)  Money back gusranteed aftee 5 day triol.
Service Men and Dealers Write for Particulars

FILTERMATIC MFG. CO.
(Dept. B-10) 4458 Frankford Ave., Philadelphia. Pa.

DEALERS
and

SERVICEMEN
Wiite Now!

Federated Brchaser
25 PARK PL,. DEFT. A
NEW YORK  N.Y

How to Obtain A Better Looking Nose
A Improve Your Personal Appearance

My frec book tells you how I guarantec
to improve the shape of your nose by
remolding the cartilage and fleshy parts,
quickly, safcly, and painlessly, or re-
fund your money. The very fine, pre-
cige adjustinents which only my new
patented Model 25 Nose Shaper pos-
wonses, make results satisfactory and
lasting. Worn night or day. Over 100,~
000 users. Send for frec book to

M. TRILETY, Pioneer Noscshagitv;
Specialist, Depl. 287  Binghamton, N. Y.

OF VALUADLE
SERVICE DATA
1 Fodevoted Parchaser

- l":.

Massachusetts Radio and
. Telegraph School

18 Boylston Street, Boston

Send for Catalogue
Tel. Hancock 8184 Established 1905

PROFI

" On Every Service Calll

Easily installed in 5 min-

utes. Write Dept. RN-11 for
money-making
proposition. <



www.americanradiohistory.com

448

l Protect the Midget Set!

| Midgets are designed to operate on 110 |
volt lines and will net stand up on

higher voltages.

| Save the set—save your reputation!

- Install a 50-watt
CLAROSTAT AUTO-
MATIC LINE VOLT-
AGE REGULATOR. I

Retail $175

PGS, v dwbilaas
Other Sizes for Other [
Recelvers |
Clarostat Mfg. Co.
Inc.
285 N. 6th St.
Brooklyn New York

IS BROADCASTING
FOR TRAINED MEN

Many successes have been made in radio.
Still more successes will be made in the
future! But the industry is already closed
to all except trained men. A man must
possess the Jlatest scientific knowledge
before he can enter or succeed in radio.

Radio is changing constantly. In the
11 years it has been a reality 1o the gen-
eral public, many revolutionary things
have happened — tomorrow will bring
new revelations! A man must keep con-
stantly alert in this profession to make
sure that he does not fall behind.

The International Correspondence
Schools, through courses prepared by
leading radio authorities, have proved
they can give men the necessary training
to succeed in radio. Many men in the
industry today are studying I.C.S. Radio
Courses to keep abreast of the times.
They recommend these courses 10 other

the radio industry. Complete Radio
Course—Radio Servicing Course—
Radio Operating Course—in which are
you interested? Mark and mail the cou-
pon! Without obligation, it will bring you I
the important information. Act today!

men anxious to become associated with ‘

If wou reside in Canada, send this coupon to the
i International Correspondence Schools Canadian, Ltd,,

Montreal, Canadg

INTERN,‘\'{IONAL CORRESPONDENCE SCHOOLS |
Box 8283-K, Scranton, Pa. I f

Without cost or obligation, please tell me all l

about the

NEW RADIO COURSE I

Neme_ Age__ I

Street Address_________ — :

City State, I

|

{

Rapio News ror NoveEmper, 1931

Backstage n Broadcastmg
(Continned from page 401)

uled, and an extensive bibliography are
included in the manual. Student note-
books for the course were also made
available. They were prepared by Dr.
Charles H. Fransworth, professor emeri-
tus of musical education, Columbia Uni-
versity, and by Ernest La Prade, assist-
ant to Damrosch,

ON the desk of every executive of the

Columbia Broadcasting System in
the network’s New York headquarters,
there is an odd rectangular object bear-
ing a telephone dial that serves a unique
purpose. This instrument, conceived by
the CBS engineering staff, is utilized to
automatically convey a desired radio pro-

gram of either the CBS or a contempor-
ary broadcaster to the persons within the
room. By spinning the dial to a special
numeral, the program is immediately
heard through loudspeakers in the room.
Special numbers are provided to pick-up
non-broadcast auditions within the build-
ing. At this writing, only ten pick-ups
can be made for each dial inasmuch as
single numerals are used. E. K. Cohan,
technical director of the chain, in explain-
ing the device to the writer, asserted that
through the use of combination numerals,
at a later date, an unlimited amount of
program fare can be automatically heard
within the office of every chain executive.
A special knob on the device controls
volume.

Radio News Technical Information Service

The Technical Information Service has
been carried on for many years by the
technical staff of Rabio NEws. Its pri-
mary purpose is to give helpful informa-
tion to those readers who run across tech-
nical problems in their work or hobby
which they are not able to solve without
assistance. The service has grown to
such large proportions that it is now ad-
visable to outline and regulate activities
so that information desired may come to
our readers accurately, adequately and
promptly.

Long, rambling letters containing re-
quests that are vague or on a subject that
is unanswerable take up so large a por-
tion of the staff’s working time that legit-
imate questions may pile up in such quan-
lities as to cause a delay that seriously
hinders the promptness of reply. To elim-
inate this waste of time and the period of
waiting, that sometimes occurs to our
readers as a consequence, the following
list of simple rules must be observed in
making requests for information. Read-
ers will help themselves by abiding by
these rules.

Preparation of Requests

1. Limit each request for information
to a single subject.

2. In a request for information, in-
clude any data that will aid us in as-
sisting in answering. If the request
relates to apparatus described in
Rapio NEws, state the issue, page
number, title of article and the
name of the device or apparatus.

3. Write only on one side of your
paper.

4. Pin the coupon to your request.

The service is directed specifically at

| the problems of the radio serviceman, en-

gineer, mechanic, experimenter, set
builder, student and amateur, but is open
to all classes of readers as well.

All questions from subscribers to Rapio
News will be answered free of charge,
provided they comply with the regula-
tions here set forth. Non-subscribers to
Rapro NEws will be charged a nominal
fee of $1.00 for this service. All ques-
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tions will be answered by mail and not
through the editorial columns of the mag-
azine, or by telephone. When possible,
requests for information will be answered
by referring to articles in past issues of
the magazine that contain the desired in-
formation. For this reason it is ad-
visable to keep Rapio News as a radio
reference.

Complete information about sets de-
scribed in other publications cannot be
given, although readers will be referred to
other sources of information whenever
possible. The staff cannot undertake to
design special circuits, receivers, equip-
ment or installations. The staff cannot
service receivers or test any radio appa-
ratus. Wiring diagrams of commercial
recelvers cannot be supplied, but where
we have published them in Rapio News,
a reference will be given to past issues.
Comparisons between various kinds of
receivers cr manufactured apparatus can-
not be made.

Only those requests will be given con-
sideration that are accompanied by the
current month’s coupon below, accurately
filled out.

NoveMBER, 1931

Technical Information Coupon

Rapio NEws Laboratory

350 Hudson Street

New York, N. Y.

Gentlemen:

Kindly supply me with complete in-
formation on the attached question:
I am a regular subscriber to Rapio

News and 1 understand this infor-

mation will be sent me free of
charge.

I 2am not vet a subscriber to Rapio

News and enclose $1.00 to cover

costs of the service.

(O I wish to become a subscriber to
Rapi0 NEwS and enclose $2.50 to
receive the magazine regularly for
one year, and to receive this valu-
able technical information service
free of charge.

Name

o~
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. Resistance

Analveical A. C.and DL C
voleage ranges of o 2.5, 10 -

25/103, 150/ 1coo volts.
ohms per volt sensitiviey.
External D. C. voliage ranges
of 0./40 and o200 volts ut
2500 ohms per volr for auto-
motive and acroplanc instal-
lations.

~ External AL C.and D.C volr-

age range of o 1500 volrs.
ranges 5000 -
s00.000 oOhms. conunutry
ranges o 's/ 15 megohms with
«Lro CorreCtor.

. Capacity mcasurements

to 10 mfd. Condenser teses at
150 voles D. C.

. A. C. power transformer with

primary sclector for line volr-
ages between 100 to 2.4c volts.

. Tests ALL rubes. Oscillation

test, gas test, cathode-heater
leakage o/ too.000 ohms. and
short tese.

. Completely shiclded modu-

lated and attenuated Oscilla-
tor individually calibrated y
to 1500 kiloeveles. Equipped
with vernier tuning dial.

HAT S whut leading service-men, technicians

and dealers are saving of the new SUPREME
DIAGNOMETER AAA1— "the Biggest Thing
in Radio Service Since 2877 Nort since that
weason. which introduced the firse DTAGNO-
METER . hus the service world welcomed such a
revolutionary and versatile testing instrument.

The BIG Sof service—SUPER-DIAGNOMETER,

OSCILLATOR, TUBE TESTER, OHM-
MEGOHMNMETER. CAPACITOR TESTER,—
combined and condensed inta one smaller,

handier case!

No matrer how much vou hase heard of the wonders of this
Supreme product. vou will be amazed 2t an acrual demon-
wratton.  The istrument that the rudio world wanted and
Catted dor SUPREME o sponsor  You must sce 1t—com
pare 1t

Ask Your Jobber to Demonstrate

Jobbers evervwhere arc prepared 1o Jemonstrate. Send the
accompanying coupon for complete details and name of

carest jobher. Nat because it offers vou § vital inseru-
ments in 1. at the cconomical price of 1. but because vour
o standards of modern service demand it Jo vou need
this. the preatest testin instrument i history. S00n pavs
tor iselt in saviogs ol tme and fabor and increased
pishit A wvarrment for profies and prcatlgc!

SUPREME INSTRUMENTS CORP.

416 Supreme Bldg., Greenwood, Miss.

Disteibutors 1a sli Pesncspal tsrtes
Foresgn s 1sron Wiss gomd 0z, New Yori {ory
shle Address: LOPREH. New Moot

www americanradiohictorv com

SUPREME
DIAGNOMETER
AAAI

Dealers’ Net Price
F.O.B. Greenwood, Miss.

147 -50
*®

Ultra-modern, essential,
testing instruments in

I, for the price of

1 combined test panel and portable laboratary—
mounts on the woll as easily as removing the lid.

SUPREME INSTRUMENTS CORPORATION
& Supreme Buitding

senwood, Miss, l

]

Please send me parricatars a0 SUPREME DIAG- |

l NOMETER ANA L, wirhout obliganon, I
l Name - l
, !

! State ..o z
| Nane SOl cramm g, b M @l i ]
l [ Stzte :
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The Latest Data!

| Complete and up-to-date infor-
| mation covering the entire field

of radio—all arranged for ready
| reference in this one big guide

| book.

BYRD'S Antarctic Radio Equipment—Reritvers,
tranamitters, and tatest navivation aids usxed on
this epochai flight fully described.
TELEVISION—)ir, €. F. Jeukin:, father of {ile.
visi amd radin movles, gives yiu in hi- awn
Wi vomplete  directions fur  buikding practival
tebavision equipment.,

INTERFERENCE ELIMINATION—New methods
systematieally outlived by W. F. Fleming, radie
RGN,

RADIO AUTO ALARM—Dicserintion of new de-
Vice tor shigs which keeps the SUS wateh while
opurator i. off Jduty,

SHORT WAVE APPARATUS—tCommerrial and
Smsteur, deseribed anmd JHustraged,

NEW BROADCASTING EQUIPMENT—Tempers-
ture cuntiviled  Prezn eryatal  eseillstor;  lope
nusiutution panel sl other now spparsty.,

—amib these are only i few of the new subjeers
' acdkded to the mosi complete radio handbook ever

nubiisbhed.
THE
RADIO 1
MANUAL |
A Handbook for Students,

Amateurs, Operators,
and Inspectors |

Follow the Direct Road to Success

Do yvou want a lwtter position and » larger pay euvddope?  Thers s just one
way to win success—Dbe head and shoubders abose sonr icllows by guaung a3
broader basic education.  Mathomaties is the basis o at] wtica
i, Not a day passes o owhich sou du 1t have to use
mathematics in your work, Du you make your own calen-
lations, o are you handicapped by your inability tu do this
wirk voursclf Here 15 the whole secret of suevesa,  This
teowhy mathematics is tanght m every schaol and college,
A thorough knowledge of it makes clear so nany

things which are puzzling vou today,
Do nat et another day pass without ing something to
imprave your huowledge o mathenatics But how  can
your vistain this knowhdge® By goany hack n. school or
eollege. or taking an  expensive currespondence  course?

You nced do neither!

= At Last! Mathematics Self-Taught
This Simple, Easy Way!

Now you can take advantage of this easy method which
has been worked ont by an expert for thise who o ot
wish to give the time and money required hy wther methods
of mathematical study A\ overy stmple pml o extremddy i
teresting group of 1 = bas bren prepared i vou by o
man who has devoted his lite to teaching practical men
the fundamentals o tlus important suly et

MATHEMATICS
FOR SELF STUDY

By J. E. Thompson, B.S. in E.E.. A.M.
Dept. of Mathematics, Pratt Institute, Brocklyn

fTere’s the answer to
every  question aboyt
the principles, oper-
stion, and maintes
nance of apparalas
for radio tran.mit-
ting and receiving.
Lwportant new chap-
ters have been added
to bring 1t right up
tn the minute.  Many
new photoxraph. am}
diagrams hase boen
included. 1t i3 now
more  than ever the
ahe  comipiete  haml
bk voverlng  the
entire radio field.

These books start right from the bexinning
with a review of arthmetic that gIVes you
all special short-cuts and trick problems that
save countless hours of venr tme and make
you mere valuable to vonrself and your job,
Then they go right into higher mathematics
and show vou how simpde it is when an
expert explains it for vou.  Don't let ap-
pearances fool vou, mathemutios 18 ey
You can get these honks on apprinal and
see for yourscli how  -nuch chjovment
you ecan have while wettning  this valu-
able training and solving interesting prac-
tical problems that puzzle vour rricnds
and fellow-waorkers. In no time at all
you will be tackling with case the most
difficult question on this subjec:,

A Complete Course
in Radio Operaticn

in ONE VOLUME

A Complete Refercncc)\'m'k
on Mathematies in These Ay i B Clives X i Thss
Four Inexpensive Books Simplified Methods

| Prepares for Government License !
2 bl chaprers cover: Elomemur); crrieity n.nd
Menetism; Motors gad Generators; & Ze Biaterie,
aml Charging  Clrewita: The Vaeuum Tuhe: ¢ ireuits |

1
= 5 . ' by in Viewamn Tulwe ¢ Modulsting 1
Starting from the first simple prin. i Systems and 10 Modulat H
ciples. these interesting books take you, Mr. Th -mpw;n_ the -unlll--r o |h-|~‘ hraika, _lnll.;::m_‘r“t.::lm:‘::r "\\ o
by easy stages. intn the Jdetailid apphi is not an iafinar teaches of nypgther ‘nn & e T tens ko Tran.
i f higher matiiematics.  Each He das bl mand years’ expenence ia Badin Kereivers; Ma Auio- Ala ;
ca!lon's. o8 URhGn mathgunticy T wiviigr stislents tie ket of math metical i - dan Findere: Alrerat TTTTOG ]
step is clearly cxplained and v tol training they noed in pricneal woak He ! Television aml Wallo Mavies: Eliminaing
wed dircetly by sampdy proddems, resenty  pact roeneal nathasl il et o d Badio Taws and  Reguistions:
ey 3 ! Y } 1 i ! 1w 1 t ‘ Itandii 4 AD; i Traffi
i i Practical Man san e clearest and simpdest wan sndiing and Abstracting Traffic.
Afghimetic ifos the .ac w2 pets right ddoewy to the Lind of fudiemastion |
Algebra for the Practical Man e i et B A L et Prepared by
Trigonometry for 'h"" Practical Man o any nuthomatiea peollom alo gmezles Official Examining Officer
Calculus for the Practical Man you in these’ Lacks and we how quickly The auwther. 6 V. Sterling, §s Radie Inspestor and
4 Volumes—1240 Pages—Illustrated you et the sedutiom Framsniog OMeer, Radbee Divician, U, 8, Dept, of

Comneree, The bk has heen cdited in detad!d by
TN hrue of five years Poebnieal Fdfte e |
ST, e Macazine of the Ameriean Radio W day
10 e ron s Walin Consultant,  Many  sther eaperts
bt them,

Send No Money

Examine These Books for 10 Dayvs FREE! It FREE!

Examin

e
: C : The pvdad elltien of =The Itadie Manual” to now
The coupan below brings son the four baoks for 10 4lass’ free 11,0 Adter 1o lavs, C reaidy. Newrly N inees 360 DHuslratione. Beond in
return the books o us wathnwr chiligation or send us the sl e pooment of 51 Gh— Hevible iLiad, CThe compam brings the vadinme for
balance in three monthly payments of S240 cach (577 Jiscount jor cush o free examination, ¥ jul may return the

MAIL THIS COUPON

———— e — i —— —— — ——— ——— S — g B
N e —— — — —— —— e — —

D. Van Nostrand Co., Inc.
250 Fourth Ave., New York
Send me MATHEMATICS FOR SELF STUDY in 4 volumes,  Within 1 davs
I will cither return the baoks or send you SLG3 as first payment and SLO0 per
month for 8 months—total $7.65, (377 Aliscount ioe cashy cRONUTRS T

D. Van Nostrand Co., Inc.
250 Fourth Ave., New York

Send me the Revised edltion of THE RADIO MANT'AL I

for cxaminatha, Within ren ddays after roveipt 1 wibl either

rerurn tiie Solutire or cend yon $G.08 the price in tutl I
3L N LSBT
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