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' wholesale prices.
on any radio need.

RADIOS

Ybu Never Saw
SUCH VALUES!

On every page of this remarkable Book of
Bargains you will find items of interest—
over 500 illustrations of the latest features
in Radio receivers and equipment— sets,
accessories, parts and kits.

Newest Improvements

All the 1931 marvels of Radioland—1931
Screen Grid, Tone Control, A.C. Humless All-
Electric Sets, Mantle Sets, Public Address,
Phono-Combinations, Dynamic Speakers,
Beautiful Consoles—as well as battery
operated sets. Also the brand new Slot
Machine Radio—a big money-maker for res-
taurants, hotels, stores and public places.

A Slaughter of Prices

Old price standards are slashed to smither-
eens in our new quotations. The finest
merchandise that skill can device at lowest
We save you big money

Latest
and

Greatest

At no time since the science of RADIO
startled the world have you been able
to secure such astounding values as
the new Allied catalog brings you.
If you contemplate buying either a complete
set or any single article of radio equipment, it
will mean moneyinyour pocket to have this 1931
book of wonderful radio values before you.

Our Buying Power

alone brings you these amazing values. With resources
of over tnree million dollars, we maintain an enviable
position in the buying market. You reap the benefit.

Catalog is —=—m

Every buyer of radio
merchandise should
have this catalog,with
its myriad of money-
saving features.
Send for it today.

FREE \ o~

lL\ .‘\* r .

fo
711 W. Lake St. Dept. B-3, Chicago JR:110™ VALUE
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We Could Have Placed 5000 More Quahfled
Men Last Year m/GoodPaymRADlOPosntlons

ET into the rich field of Radio via the training

school that supplies big Radio employers with
their new men! The Radio Training Association
of America has a standing order from radio trade
organizations, large manufacturers and dealers,
for members qualified for full time work at
splendid pay.

So great is this demand from Radio employers
that positions offering good pay and real oppor=
tunity are going begging. If you want to cash in
on Radio quick, earn $3.00 an hour and up spare
time, $40 to $100 a week full time, prepare for
a $10,000, $15,000, $25,000 a year Radio position,
investigate the R.T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are
needed now to service the new all-electric sets.
Pay is liberal, promotions rapid. The experience
you receive fits you for the biggest jobs in Radio.
The R. T. A. has arranged its course to enable
you to cash in on this work within 30 days!

Membershipsthat need not—should not—cost you
a cent are available right now. 7The minute
it takes to fill out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
to yourself to investigate. Learn what the R.T. A.
has done for thousands — and can do for you.
Stop wishing and start actually doing some-
thing about earning more money. Fill out the
coupon and mail today.

Radio Training Association of America
Dept. RNA-124513 Ravenswood Ave., Chicago, Ill.

Would you like to work “behind the scenes” at
Hollywood, or for a talking picture manufacturer?
R.T. A. training qualifies you for this work.
Television, too, is included in the training. When
television begins to sweep over the country,
R. T. A. men will be ready to cash in on the big
pay jobs that will be created.

Expert Supervision
Lifelong Consultation Service

As a member of the Association you will receive
personal instruction from skilled Radio Engineers.
Under their friendly guidance every phase of Radio
will become an open book to you. And after you
graduate the R.T.A. Advisory Board will give
you personal advice on any problems which arise
in your work. This Board is made up of big men
in the industry who are helping constantly to
push R.T. A. men to the top.

Because R. T. A. training is complete, up-to-date,
practical, it has won the admiration of the Radio
industry. That’s why our members are in such
demand—why you will find enrolling in R. T. A,
the quickest, most profitable route to Radio.

Fill Out and Mail Today!

RADIO TRAINING ASSOCIATION OF AMERICA
Dept. RNA-12,4513 Ravenswood Ave., Chicago, IIL.

Gentlemen: Send me details of your No-Cost Training
Offer and information on how to make real money in

Radio quick.
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EEPING abreast of the

times is one of the jobs
which falls particularly to the
lot of the serviceman if he is
to maintain his standing as
the neighborhood radio au-
thority. In this issue of Rapio
NEews has been presented arti-
cles which the serviceman will
find chockful of informative
material.

George E. Fleming, our
Technical Editor, made sev-
eral rather complete wvisits
through the RCA-Victor plant
at Camden, New Jersey, and,
in his article appearing in this
issue presents the story of the
exacting tests through which
the RCA Radiola superheter-
odyne is put before it reaches
the ultimate purchaser.

Joseph I. Heller describesin

detail the design, construction
and calibration of an extreme-
ly simple vacuum tube volt-
meter for measuring radio or
audio frequencies.
Serious-minded servicemen
no longer depend on merely a
pair of phones and a battery
to do their testing. Take a
look at the two-page photo-
graphic display of typical ser-
vicemen’s test shops and note
the character of the instru-
ments and other testing ap-
paratus with which they have
equipped themselves.

Rapio NEWS for
January

RADIO NEws presents the
exclusive story of the
flight of the good ship “Pilot
Radio” in the circumnaviga-
tion of two continents. Zeh
Bouck, radio operator of the
plane, presents the first in a
series of three articles describ-
ing the high spots of this his-
tory-making flight.

More information on the
Stenode Radiostat and other
articles by leading radio au-
thorities.
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> THE

popular

IToused in this gorgeous walnut Gothic

Dealers and Servicemen!

Be prepared to mect the great demand for this

he performance of any console receiver
and yet you can sell it for less than $75.00 com-
pletely installed and still double your nvestment.
Order your sample to-day and avoid the last-
minute rush.

Equals t

El

@Cathedral Tone
TRIPLE SCREEN-GRID
TONE CONTROL
MATCHED DYNAMIC

SPEAKER

radio set during the holiday season.

SET

Chassis uses 3-224, 1-245 and 1-280
tubes and is equipped with matched
dynamic speaker. For chassis and

Cabinet 163" high, 1414” wi ]
1034 deep_/onl‘}}g_‘ _____ /2 mf‘_lde_ "‘d speaker. Tubes, $2.50 extra.

REPLACEMENT

Condenser Blocks

Peerless Courier,

as illustrated, ea.$1.75
A K 31 4.80
Majestic B
Victor R32
R C A 18. 33 and 51

R C A 60, 6
Zenith 11K .
Brandes B15
Kolster 8H
Kolster K21
Kolster K43 ......
Kolster K22, 20, 42

TS TGS T

Voltage Dividers, Fixed Resis-
7000 00

Suppressors
Ward-Leonard, Aerovox,

Ohmite and
Hy-watt wire wound resistances from 33
to 250,000 Ohms for all standard sets at
20 to 5H0e¢ each. Full description in our
catalog.

Centralab, Frost,
Yaxley, Claro-
stat, Bradley-
ohm, Carter and Electrad
Variable Volume Con-
trols and Potentiometers

All sizes from 2 to 500,000 ohms carried
in stock for replacements in all standard
sets. Prices from 20 to 45¢ each.

ALSO WWire Wound and Carbon pigtail
resistances from 10 ohms to § megohms
at $1.50 per dozen.

FOR PRICES GET
OUR CATALOG

MAILYOUR
ORDER TO

We Carry a Complete

— a5 Line of Microphones,
Turntables, Pick-ups and Amplifiers for
Public Address Systems and Theatres.

1Tniversal Baby Mike. A real microphone,
single button, with covers and 25 ft. of
cable. List, $7.50. Our Irice, $1.50,

Carryola Synchronous Motor

Gilent, sturdy

Complete with turn-table.
thick. No

and compaet, only 1%”
brushes. Only $4.25.

Bosch Power Amplifier

Push-pull
245
1-227%,
5 and
1-280 tubes.
at. No. 7031

First Stage 227. Seccond
Stage 245 in push-pull,
with phonograph pick-
up and field supply for
2500 ohm D. C. dynamic
speaker iwith or without input trans-
former (specify which),
Also furnishes filament and plate voltage
for 224, 227 tubes.

Can be used to convert any baitery set
into an up-to-date A. C. receiver with
245 push-pull audio.

OUR NET PRICE, $19.50

Power Transformers

Fol‘ all u.‘.’e‘“v':g‘a%e—ulp\si 115 120V,

Standard

Sets

A 24V

Carried <7
in Stock **
SV.

Model illus- B
trated is for puy =
A C Dayton

Navigator and 24y.
other sets using
224, 227, 245
and 280 tubes,
$3.85.

Freshman Q
Freshman QD ..
Philco sets
Zenith 33, 35 ...
Radiola 14, 46
RCA Double Choke
AK40-42 Power Pack
AK46 Power Pack
Sonora. B33
RCA Audio ...
Earl 21, 22 ....
Radiola 60. 62 ..
Kolster K20 ...
Stromberg-Carlson 642
Step down 220 to 110V
Kolster 6H

Dynamic Speakers

B

SGoubivaama
neoutttut vt

ot 2t

S289 L0 TIRD o Tt et
P LWL

S st

Peerless Giant
Auditorium, 127
Diaphragm,
110 V., A. C.
$14.50
D. C. with 1000
and 2500 ohm
flelds ...510.00
Peerless Courier, :
77, D. C..$7.50 -
Baldwin, 97, A. C..$7.50
Temple A. C., Model 2,
in Walnut Cabinet.$9.75
Peerless 17TA, in cabinet

TERMS:—20%

with
order, balance C.0.D.
2% discount allowed

for full remitiance
with order only.
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The Three Musketeers of the Air

MIL BURGEN, pilot; Zeh Bouck, flight radio

engineer; Lewis Yancey, navigator, and the
good ship “Pilot Radio” at Roosevelt Field, New
York, just before their take-off on the South
American Good Will Tour. In three succeeding
issues of Rapio NEws Zeh Bouck will tell the in-
spiring story of this flisht and how short-wave

radio hung up some new records for itself
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Get lnto One 0
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All practical work on real
FElectrical machinery

Don’t spend your life waiting for $5 raisesin a dull,
hopeless job! Let me show you how to make up to
$60, $70 and even $200 a week, in Electricity—NOT
by CORRESPONDENCE, but by an amazing way to
teach that makes you a practical Expertin90days!

Learn Without Books in 90 Days

No Books! No Lessons! You learn by doing actual electrical
work right here in the Coyne Shops. You are trained on
huge motors, generators, switchboards, transmitting sta-
tions, power plants, auto and airplane engines, etc. You
don’t need advanced education or previous experience.
You qualify for real electrical work in 90 days!

Earmn While You Lears

Don’t worry about a job! You get FREE life-time Employ-
ment Service. And don’t let lack of money stop you. If
you need part-time work to help pay living expenses, I'llhelp
you getit. Coyneis 31 years old. Coyne training is tested.
You can find out everything FREE. Just mail coupon below
and I'll send you my BIG FREE ELECTRICAL BOOK, tell-
ing all about jobs— salaries, etc. This does not obllgate
vou. Just send the coupon below!

MAIL TH'IS CORUCPON FOR BIG

Student working on Television
transmitter in
Coyne Radio Shops

Every branch of Radio is calling for trained men' 5,000 Serv-
ice Men needed at once. Big call for Wireless Operators
both at Sea and in the Air. Many jobs open in Broadeasting
Statiors. Talking Pictureand Sound Expertsin great demand.
And now Television is on the way! Soon there’ll be a de-
mand for thousands of Trained Men in this one branch alone,
Say “‘good-bye’’ to $25 and $35 a week—get into Radio,
where thousands of jobsare open, paying $60 aweekand up.

NOT BY CORRESPONDENCE

By Actual Worhk — in 8 Weeks

Come to Coyne and learn Radio in 8 weeks! NOT BY BOOKS
OR CORRESPONDENCE, but by actual Radio work on
actual Radio equipment—on scores of Radio receivers, huge
Broadcasting equipment, the very latest Television transmit-
ters, Code Practice apparatus, Talking Picture and Sound
equlpment ete. No experience needed. You learn all
branches of Radio in 8 weeks.

Free Employment Service

After you graduate, I'll help you get the Radio Job you want—and if you
need part-time work while at school, I'll help you get that, too. Coyne has
been training men since 1899. Let Coyne train you for a Big Pay Radio
Job! Mail coupon below for a copy of my BIG FREE RADIO BOOK, telling
all about Radio, Television, Talking Pictures, Wireless, etc. This costs you
nothing. Just mail coupon below.

MAIL THIS COUPON FOR BIG

0 e i M I TTT YT 0T B

AL BOOK--

H. C. LEWIS, PRESIDENT

COYNE ELECTRICAL SCHOCL, Dept. 90-27

500 South Paulina Street, Chicago, Illinois

Gentlemen: Please send me your big Free Electrical Book with 151
illustrazions, This does not obligate me.

FREE RADIO AND TELEVISION. BOOK

H. C. LEWIS, PRESIDENT

RADIO DIVISION, COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. g9.8C, Chicago, I11.

Gentlemen: Send me your Big Free Radio Book and all detalls of your
Special Introductory Offer. This does not obligate me in any way.
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Superheterodynes!

by the Radio Corporation of America to extend to its licensees

the right to utilize its superheterodyne patents, which up to now

have been held for exclusive use by the Radio Corporation alone,
presages another new day in radio.

’ I HIS will be a superheterodyne season. The recent decision made

Most recognized radio authorities agree that with our present knowledge
of the radio art, the superheterodyne, when properly engineered, can be
made the radio receiver which most nearly approaches the ultimate.
We believe with them that the superheterodyne can be made as sensitive
as any occasion warrants, as selective as we may desire and capable of
more than ordinary tone fidelity. We have our own ideas about how this
trio of requisites should be incorporated in a single receiver. In our own
ideal superheterodyne for receiving existing broadcasting, it should be
operated from the light socket. It should be selective enough to provide
10-kilocycle separation even in the vicinity of high-powered local stations.
It should have an intermediate-frequency amplifier capable of passing
a band of frequencies 10 kilocycles wide, and a second detector capable
of transmitting to the audio amplifier all of the frequencies necessary for
10-kilocycle reproduction in our homes.

Up. to this point the building of a superheterodyne to meet these
requirements is not a particularly difficult engineering feat. However,
after we pass the detector tube a perfectly even response through the
audio amplifier and the loud speaker from 1 to 10,000 cycles is an engi-
neering problem which up to now has never been accomplished. It is
in the audio channel, therefore, and in the loud speaker itself, that we
look for the greatest improvement during the coming year.

Certainly the practicability of the superheterodyne should recemmend
itself strongly to every thinking radio engineer. It is comparatively
simple to design, not at all difficult to turn out on a production basis and
it lends itself as no other receiver does to the advantages to be gained by
remote control. With the introduction of the superheterodyne and suit-
able tuning control systems, we believe that the next year will see most
of the radio equipment in de luxe installations relegated to an out-of-the-
way closet or cellar while the only devices found in our living-rooms will
be the tuning control boxes and loud speakers. The application of this
same idea to automobile, motorboat and aircraft radio receivers will
enable us to utilize a type of remote control having no mechanical fea-
tures whatever which will eliminate most of the troubles encountered in
devices of this kind up to now.

At the same time that we see a particularly bright future for the
superheterodyne we do not in any way believe that it will, as some
authorities have prophesied, cause the complete abandonment of the
tuned radio-frequency type of receiver. Receivers of the latter type are
doing now what engineers a few years ago said would never be possible,
and it is very likely that improvements in tuned radio-frequency receivers
will keep step with the rapid development we expect in the commerciali-
zation of superheterodynes.

y

|
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R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE
l{. T. I. ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES R° TO IO

>
o
3 P <® RS 4 Qe S0
SRR W Sl o8 e
T 2P Ii&\ ¢ & oo 5 %’.ﬂ:@@ 570
X

2

% A X S8 Let = H. SCHNELL

" oS < 2 S Wb, P @?\000 D w* " Board et You *°

AT D o N & e Y g‘ " DR o 20 years’ Radio Experi-

0. v{,\‘\\{, o o Sy ) 6“0‘5 T (S d QY P S g€ o6& O 00\6’ ence. First to establish

@,6427\‘@,6‘ 52 .\6_‘?" \\ff@ & EB N I\ RSO N 0 oY b DY ° \‘Q 2-way amateur commu-

Y& AN S R R SN o2 T K nication with Europe.

@3 0% 8 4% Y PR OS] & FT 0D 0 D O Qe F F Trafic Mer. of

Vo O & ® 6@ 30y, Q7 e PPN SR . IO X o o2 JICHEC ETLNO

(\’Q NREY) RIS 2 OIS N e $ O Y A [} &0* Q Am. Radio Relay League,

<X 0% N 30 }-?)@\ NS ’ > 304‘6\\ i SE S g et S 2 ,;21 Lieut. Com. U. S.'N. R. In-

X3 %\ IS Qe e 0"0‘! ‘{0\& 2> ’ &0 e@'& q,\' (Dgld Q“\J W ventor and Designer. Cons.
L0 ob‘o SR g‘.‘&\*\&?’&Q N > s Radio engineer.

Qe 509 ‘) N > 22 4“5'&\41‘2"\{-' Mail Coupon Assisting him is the R. T. I.

v RMEath & o Q% <0 «° for Big Advisory Board, composed of

men prominent in the Radio In-
dustry— manufacturing, broad-
casting, engineering and servicing.
All these men know Radio and will
help you succeed in their field.

[TVEe, / RADIQ & TELEVISION INSTITUTE
: 4806 St. Anthony Ct., Chicago, Dept. 849

PNl / ssosstEnthony ot

'% RADIO & TELEVISION INSTITUTE
\ 4806 St. Anthony Court, Chicago, Dept. 849

Send me Free and prepaid your BIG RADIO OPPOR-
"l TUNITY BOOK, “Tune In On Big Pay,” and full details of
il your three-in-one Home Training {without obligating me in
j any way).

THE R.T. ). ADVISORY BOARD. These men are executives with importarit concerns "4 ¥ Name.
in the radio industry—manufacturing, sales service, broadcasting, engineering, ete., etc. They = £

supervise R. T. I. Work Shects, Job Tickets, and other training methods. 5
Address ... :

R. T.1. TRAINS YOUAT HCME FORA GOOD JOB OR A PROFITABLE E
%o To Iw PART TIME OR FULL TIME BUSINESS OF YOUR OWN B G P — StAte. oo e »
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(Above) Production line of a large manufacturer. Six
thousand receivers pass along such lines as these every
day in this plant

(Left) Measuring tuning coils by utilizing them in an oscil-
lating circuit. One of the most accurate methods known

ENGINEERING INGENUITY

design engineering of the receiver and the assembly of the

parts, ‘twould be a simple matter. However, these problems

are frequently the simplest that the engineers encounter.
They must not only know that the receiver is of proper design,
and that the various units that comprise the complete assembly
fit onto the chassis properly, but they must also know that the
complete assembly is adjusted to maximum efficiency. that each
and every part is fabricated in a manner that assures con-
sistent operation in our homes. To accomplish this end, test-
ing apparatus must be designed that will, within reason, tell
the operator all that there is to know about the “innards” of
each individual chassis, and when we consider that the produc-
tion schedule calls for some six thousand sets a day, these tests
must be very complete.

In the production of the current model of the RCA-Victor
receiver every part is tested at least five times in the course of
the building of the complete chassis. The first test comes at the
time the part is raw material, the second when it is formed into a
part, the third when it becomes a portion of an assembly, the
fourth when the chassis is complete, and the final test when the
chassis is a part of a complete receiver. It is to tell the story of
the engineering ingenuity behind these testing units, many of
which require far more work on the part of the engineers than
the actual design of the receiver, that this story is written.

The production line is a movable belt that conveys the chas-
sis along from one operator to another, so that each in turn
may do their little bit toward build-
ing a receiver. Most of this work

IF the production of a commercial receiver involved only the

We little realize, sometimes, just what
not sufficient to know that the best of
sign of that product is of the best. W hat
insure us that we are getting the best
with materials used and design. The
give us a good insight into the methods

make sure that that

tests are made on the indi-
vidual parts, a resistor, for
instance. The operator here,
while probably unaware of
the fact herself, is in reality making very exacting laboratory
tests of resistance, for the circuit of her particular testing unit
is a familiar Wheatstone bridge, which, instead of being adjust-
able for measuring wide ranges of resistance, is set to measure
only this one value, and the galvanometer is calibrated to read
“O. K.” or “Reject.” The unit is as accurate as any found in
the laboratory, and operates in exactly the same manner, with
the exception that the operator need not be an expert in
measurement work, as the “thinking” has been done in ad-
vance by engineers. A separate test
position is used for each different

By George E.

is done by women, for men, as a

y value of resistance used, and the po-
3

rule, lack the capability of taking ! sitions are calibrated daily.

infinite care in this tedious type of _ SIGNAL ol LG , TO QTHER, Just as exhaustive are the tests
work. At strategic intervals along e «aa Sy upon the chokes and transformers
this line are located the test posi- - used in the audio end of the re-
tions that check the progress, and ceiver. In this case, a bridge cir-
show up any defect that may exist Yo "ot 5h0 'oufwf-@ cuit is again used, for inductance
in the chassis at that point. If a e - ECXH measurements. The meters are cali-
fault develops between one test po- ATTENUATOR brated simply, “O. K.” or “Reject,”
sition and the next, it is clear that the ENOIDUNIY ; as in the previous instance. But
fault lies in the work done between CHASSIS here the test is carried further. The
the two positions, and it is a simple ) “Hipot” test is made by applyving
matter to catch and correct the fault, 1500 volts from the winding to the
so that the chassis may again be core, as a breakdown test. In this
placed on the line, and carried for- Fig. 1. Hook-up of the master signal gen- test, the choke, or transformer, is

ward. But we are getting ahead of
our story. Let us see just what

erator to the various test positions.
quencies are available in each position

completely covered so that there will
be no danger to the operator. If

Five fre-
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(Above) The machine for testing pewer transformers.
This device is almost uncanny in its work, and more
accurate than human testers

(Right) The visual tester for intermediate amplifiers. This

machine draws a gain and selectivity curve in thirty

seconds that would require hours of laboratory work if
done by hand

489
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7 PRODUCTION TESTING

goes into the making of a product. It is
materials are used, or even that the de-
does count is what methods are used to
product that can be given as compatible
testing methods used by one company
adopted by engineers in their effort to
end is accomplished

there is leakage from the
winding to the core, a red
light lights, if the wunit is
0. K., a green light flashes.
Again, the operator is relieved of the necessity of interpreting
the readings.

The test unit for the tuning coils is another clever bit of
applying good principle. Here, the coil is made a portion of an
oscillating circuit, which beats with another oscillating circuit
which uses a standard coil. If the two coils are identical,
the resultant beat will be zero, but since this is rarely the
case, the coil under test is tuned with a very small con-
denser. The dial of this condenser is calibrated to read “O. K.”
or “Reject” according to the

Fleming

esting. ‘The operator places a power transformer in a cradle.
with the leads connected to appropriate spring clips on the
cradle. The cradle is then placed in the fixture on the ma-
chine. As it passes various points on its journey around the
belt. 120 volts is applied to the primary, and the voltage and
current are in turn measured from each secondary. As a final
test, 1300 volts is applied between all windings and the core,
as a breakdown test. If any fault has been located in the
transformer, it automatically is released from the machine onto
a moving conveyor, is carried back to the salvage department.
If it has been proven perfect it remains in place until the end
of the trip, where it is released onto another moving belt that
carries it to the assembly line. All this is done automatically,
and requires no attention from operators except that of
placing the transformer on the machine. Speaking of robots,
here is one!

But to come along to the radio frequency tests. Here we
find the greatest co-ordination of effort among the engineers,
the highest type of operators, the very best apparatus that
brains and money can build. In short. to all appearances, ab-
solutely nothing has been neglected that would assure accu-
racy of results. For instance, let us take the visual test on
the intermediate amplifier, after its assembly.

We all know that engineers interpret the gain and se-
lectivity of amplifiers by the drawing of curves from data
taken from careful quantitative measurements. To do this by
hand on a production basis it would be well nigh impossible
for it would require an army of
laboratory technicians. Yet these

amount of tuning necessary to ac-

complish a zero beat. This is said
to be the most accurate method of
testing coils known, and in produc-
tion they are held to about one per
cent.

When it comes to giving brains
to a piece of machinery, however, the
engineers have excelled themselves in l 1

MOTOR DRIVEN
CONDENSER
/

the design of the device for testing
power transformers. This machine
consists, superficially, of a vertical
belt that rotates around an oblong
frame work, about ten feet long.
Equispaced along this belt are fix-

T0
AMPLIFIER

DET. / .
CIRCUIT

MIRROR ROTATING IN SYNCHRO- JL
.NISM WITH OSCILLATING COND.

curves are drawn on each individual
amplifier with all the care that a
laboratory technician would take on
the problem, and the entire test takes
about thirty seconds!

The apparatus necessary to do this
consists of an oscillator, which i
tuned by a condenser driven by =a
motor. The same motor drives a
mirror, so that the condenser and
mirror revolve in exact synchronism.
The mirror is four-sided, so it 1is
geared to revolve once to every four
revolutions of the condenser. The

GALVAN-

tures for holding transformers.
However uninteresting this may
look, in action it is extremely inter-

plifiers.

Fig. 2. The visual tester of intermediate am-
This is the way the “curve drawing”
machine is designed

input to the amplifier is connectid to
the output of the oscillator, ar Lhe
output of the amplifier is connecled
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to a galvano-
meter. The indi-
cator of this gal-
vanometer is a
mirror. Referring
to Fig. 2 will make
this clear.  The
light from the
lamp falls on the
mirror of the gal-
vanometer, from
whence it is re-
flected through a condensing lens to the

revolving mirror. The revolving mirror

in turn reflects the light ray onto the

ground glass screen. Now let us see -
what happens. As the condenser re-

volves, it approaches the 175 k.c. tuning

point, (this is the frequency at which

the amplifier is peaked), just as the re-

volving mirror picks up the ray reflected

from the galvanometer. The motion of

the revolving mirror moves the light ray

along a horizontal axis, while the galvano-

meter mirror moves it along a vertical

axis. When all-actions are balanced, the

peak of the vertical axis comes at the

centre of the horizontal axis, just when

the oscillator reaches the 175 k.c. band.

The action is carried on to complete the

curve, the condenser passing the 175 k.c.

point, and the curve begins to drop. This

action is repeated 16 times a second, so that the curve ap-
pears to be a solid light line on the ground glass screen. The
operator adjusts the intermediate amplifier tuning units to
make the curve fall between predetermined limits. It is
interesting to watch this visual test, and see the curve assume
various shapes as the operators align the amplifier. As a
matter of fact, this test on the complete amplifier is the
second visual test of this nature, as the same test has pre-
viously been made on the intermediate transformers indi-
vidually before assembly into the complete amplifier.

After the alignment of the intermediate amplifier, come$ the
tests on the complete chassis. For this test, a double screened
room is necessary, for when properly adjusted the receiver has
a sensitivity of about .5 microvolts per meter. The necessity
for the shielded room was graphically demonstrated to the
writer, when one of the operators. for a demonstration, stuck a
one-foot piece of wire out of a window, through the screen.
This was in Camden, N. J., and WEAF
in New York was tuned in with ease.

A standard Master Signal Generator,
with five frequency channels, is used to
supply radio frequency current to the
various test positions. Illustrative of
the difficulties to be encountered in
precision testing, months and months
of work were necessary to develop trans-
mission lines to operate at this fre-

(At top) The
calibrated daily.

chokes and

bridge circuit.

laboratory
oscillator by which testing units are
(Above) Inductance,
shorted turns and “Hipot” tests on

(Above) Resistors are tested by a Wheatstone

The galvanometer is calibrated
“O.K.” or “Reject”

(Left) Continuity test of entire chassis after
wiring, at one operation.
used, consisting of fixed resistors, of proper
value, so that operating conditions are simulated

(Right) The master signal generator, crystal
control, on five frequencies.
nishes radio frequency to the test positions,
through a specially designed transmission line

Rapio News ror DecemBER, 1930

quency. The
master generator
is crystal con-
trolled and the
output is kept con-
stant at all times.

The operator
takes the complete
chassis, and at-
taches the dummy
antenna and
ground. The at-
tenuator circuit is set at a predetermined
point, and the receiver adjusted to a
given reading on the output meter. This
is done at five frequencies. Here, too,
the dial is set to read properly at the
five frequencies used to test the receiver.
This test. passed, the chassis is placed in
its cabinet, and the entire test is again
conducted. In this last and final test,
two of the frequency bands are modulated
with music furnished by an automatic
phonograph, which changes records and
needles automatically, so that a constant
“program” is available. This test im-
mediately shows up any speaker rattle
that may have escaped the tester of the
loud speaker unit, as the records are
chosen with the end in view of having
wide frequency ranges.

So we can readily see that designing
a receiver is only the start of the engineers’ job, if we may
be pardoned repetition. They must know that the most minute
part that goes into the assembly is perfect in every detail, and
that the components are assembled and wired in a manner that
assures their consistent operation in service. They must know
that the finished product is just as good as the laboratory
model.

standard

transformers

Wholesale Production of Precision Measurements

How well the testing engineers have accomplished their aim
is readily attested in the testing units that have been de-
scribed in the foregoing article, as well as many others that
space has forbidden mention, such as automatic micrometers
for testing screws, gain and fidelity tests on individual audio
transformers, capacity and breakdown tests on condensers. and
many others. Literally the testing department is a laboratory
dealing in wholesale production of
precision measurements.” While
it is true that one department in
a commercial organization is just
as important as the next, never-
theless much of the excellence of
the Radiola “super” is directly
traceable to the exacting tests
through which it passes.

Dummy loads are

This unit fur-
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ﬂ New

Vacuum-Lube

VOLTMETER

For Measuring Audio and

Radio Frequencies

By Joseph 1. Heller*

With sood tools a good workman can produce a better piece of work than if
no tools or inferior tools were used. T his is particularly true of the experi-

menter and laboratory man.

One of his most important laboratory tools is

the vacuum tube voltmeter, an accurately calibrated device for measuring audio

and radio-frequency voltages. The author, well known to Rapio News readers

for his desisn and developmental work on laboratory equipment, describes here
his latest radio tool

OMETIME ago the writer of the present article brought
before the readers of this magazine an article concerning
the design and construction of a special vacuum tube
voltmeter and current amplifier. Since the time of pub-

lication of the above mentioned article requests have been
arriving for information concerning a vacuum tube voltmeter
which would require fewer parts and yet remain perfectly stable
and accurate. In response to these requests we have designed a
vacuum tube voltmeter which is extremely accurate and which
has several distinctly novel features contained in it. The most
important of these features is the fact that the circuit includes,
without any additional apparatus, an automatic calibration
apparatus which insures the adjustment of the voltmeter to the
exact point at which it was initially calibrated. This feature
will be described in complete detail later.

Allow us, first, a few words of theory concerning the meter.
When a circuit is arranged as in Fig. 1. and
battery C is made a value high enough to com-

the alternating voltage impressed on terminals a and b of the
circuit, Fig. 1. At the start of the wave as shown, the voltage
rises positively. From W, the vertical lines 1, s, t, etc., are
drawn to the grid-voltage plate-current characteristic curve C
of the tube. The vertical distance of these lines above the
line O indicates the plate current at that particular instant. It
can be seen, therefore, that while the input wave is increasing
positively, the plate current goes through a corresponding in-
crease as shown by the initial part of current wave V. As the
impressed voltage begins to decrcase the plate current will also
decrease until it reaches zero. The grid voltage, however, con-
tinues in a negative direction. This part of the wave has prac-
tically no effect on the plate current since the plate current has
already reached zero. As a result the shape of the plate current
wave will be as indicated in Fig. 3. Since the plate current
flows through a meter which does not follow rapid variations,
the meter reading is indicated by the dotted line
in Fig. 3.

I hope I have made clear in the above para-

pletely or almost completely cut off the plate

graph the reason for the plate current reading.
At this point another problem presents itself.
At the beginning of the design we set ourselves
the problem of determining a circuit which
would give full scale deflection on a 200-micro-

current through microammeter M, an impressed E

alternating voltage across terminals a and b will g

result in a net increase in current through M. 3|

The reason for this will be made quite clear by i

a study of Fig. 2. Consider the wave W to be §

*Chicf Engineer, Wireless Egert Engineering, Inc. 0 .

GRID |1
VOLTS |&nw

A simple tube cir-
cuit, with bucking
battery to cancel
out the normal

FIG.A

éa % <§;
% Fad

=
12 3 I [njajuje e

METER
READING

When signal is im-
pressed on the grid
l as shown in Fig. 2,
the meter reading

FIG.3

is as indicated in

Fig. 3

plate current
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ammeter when a voltage of only one volt is impressed. We also
limited ourselves to a plate voltage not exceeding 22Y4 volts nor

did we care to use a separate c battery.

requirements was that with every battery included in the device
reach the

it becomes more difficult to
conditions.

For our own information we will list
the disadvantages present in the usual
type of vacuum tube voltmeter.

(1) Variation of tube characteristic
due to operation at normal rating. By
this is meant that due to the high tem-
perature of the filament the electronic
emission will gradually decrease over a
period of time.

(2) Batteries are required, and no
means are usually included to keep them
at the proper voltage.

(3) There is no way of knowing whether
or not the meter is operating at the same
point that it was while being calibrated.

We have overcome the first disadvantage by running the
This procedure results in a
much longer and steadier life for the filament.
such a manner the tube can just as easily be enclosed in the
cabinet, as replacement will not be necessary probably for years.

ordinary 5-volt tube at 3 volts.

We overcame the second difficulty by
using the remaining voltage of the 6-volt
filament supply for the C bias. As it
happens, the method shown for adjust-
ment of the device automatically bal-
ances out any variation of plate voltage
or battery current. If the voltages re-
ceived from the batteries are not suffi-
cient it is simply impossible to calibrate
the device. When such a condition
occurs in the standard form of volt-
meter, the operator, usually ignorant of
the fact, continues his readings, only to
find out afterwards that the calibration
was off. The third problem was very
troublesome until we hit on the idea of
using a standard voltage to calibrate the
device. Roughly the operation is as
follows:

When the switch, shown in the photo-
graph, is thrown to the left-hand posi-
tion the voltmeter assumes the circuit
shown in Fig. 4, where B is a 114-volt
flashlight battery, R1 is a 400-ohm po-
tentiometer, R2 is a 5000-ohm accurate-
ly wound wire resistor, and M is an

is a variable res
Our reason for these meter read zero.

initial calibrating

Rapro NEws ror DrcemBrr, 1930

The three circuits shown in Figs. 4, 5 and 6

are those which are obtained when the switch

on the front of ‘the panel of the v.t. voltmeter

is thrown first to the left, then to the center

and finally to the right. Fig. 7 shows the

contact arrangement of the switch in its various
positions

0-200 microammeter. The combination of R2
and M becomes a high resistance voltmeter
(5000 ohms per volt) reading from 0-1 full
scale. RI1 is varied until the meter reads full
scale whereupon the switch is thrown to the
center position which transforms the circuit
into Fig. 5. We now have a voltage of 1 volt
on the potentiometer. Meter M has been
shifted over into the tube plate circuit making
the device a vacuumn tube voltmeter, and the
input voltage is exactly one volt. Potentiom-
eter R3 is now varied so that the meter indi-
cates a full scale deflection once more. It can
be seen from the diagram that the adjustment
made in Fig. 4 now serves to impress exactly
one volt on the vacuum tube voltmeter. The
switch is now moved to the right-hand position
transforming the circuit into Fig. 6. R4, which
istance of 100,000 ohms, serves to buck the

small current usually flowing through the tube and makes the

The instrument is now ready to receive the voltage to be
measured. It must be borne in mind that the full scale deflec-

tion of the meter is now no longer one volt, since the last

operation of balancing out a small initial

current, usually of the order of 30

JOSEPH I. HELLER is not a new-
comer to Raplo NEWS readers. His
delightfully clear articles on the de-
sign and construction of instruments
of precision for the laboratory have
won him deserved popularity. In the
Marck and May, 1930, issues of RADIO
NEwS ke described the construction
and operation of a serviceman’s volt-
meter and in the June issue he de-
cribed a beat frequency oscillator.

microamperes, has reduced the full scale
reading. This, however, is an advantage
since a small voltage above one volt will
not drive the meter off scale.

The operator now proceeds with his
measurements. If at any time he should
wish to check the device, or if he has
any reason to believe that the character-
istics of his batteries have changed, all
that is required is to repeat the pro-
cedure outlined above. He need merely

When used in

throw the switch to the left-hand posi-
tion and vary the first knob for full scale

deflection, then he throws the switch to center position and
adjusts the center knob for full scale reading, and finally moves
the switch to the right-hand position, adjusting the third knob
to zero, and he is ready to continue with his tests.

To anyone familiar with vacuum tube voltmeters or volt-

meter readings in general, an apparatus
of this kind will probably appear as be-

ing exactly what he has wanted, for no
one will question the fact that the great-
est disadvantage hitherto present in
thermionic voltmeters was the fact that
the calibration varied from its initial
values. The instrument described above
does away with this disadvantageous
factor and permits of closer calibration
for this reason. The instrument will
measure voltages without any apprecia-

- P LT

;.:T’:: RI% &%LTER
FIG.9
FIG.10

ble error of any frequency including all
the audio frequencies and radio frequen-
cies up to and including 5000 kilocycles.
In all radio-frequency work, however, it
will be necessary to compensate for the
capacity introduced by the voltmeter for
making measurements. This capacity is
made up of the grid-te-filament capacity
of the tube and the capacity of the

connecting wires. The capacitance is

usually very low but might become trou-

Fig. 9. A simple means for calibrating the
voltmeter by the use of an a.c. input and
a thermo-couple meter. Fig. 10. Calibrat-
ing the use of a simple a.c. voltmeter

WWW americanradiohistorv com

blesome at high frequency, low capacity
circuits,
In order to ascertain whether any grid
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current was flowing, we connected an extremely sensitive meter

(full scale 7.5 microamperes) into the grid circuit while one

volt was impressed. No deflection was observed. Since we

could easily read the scale to .1 microampere, the worst possible

error in reading would be by this amount. Allowing for this
1 1

error, — = ————— =
I .0000001

should not worry the most exacting experimenter.

The input resistance of the voltmeter is 3,000,000 ohms.
Since no current will flow through the grid, this resistor becomes

10,000,000 ohms, ten million ohms

E2
the only loss in the input. Since watts = , watts lost at
R
) 1x1 1
full scale = = = .0000002 watts, which is
5 5,000,000

approximately the energy used by a {ly when he bats an eye.

Although this meter is manufactured as a laboratory unit,
some of our recaders might like to build it themselves. For
them the appended parts list is included.

PARTS LIST

R1 = 400-ohm potentiometer.

R2 = 5000-ohm accurate resistor.
R3 = 400-ohm potentiometer.
R4 = 100,000-ohm rheostat and switch, S.
RS == 10-ohm resistor.

R6 = 5-ohm resistor.

R7 = 5-ohm resistor.

R8 = 5-megohm resistor.

1 special switch.

socket.

2254 volt battery.

6-volt batiery.

112 type tube.

493

0-200 microammeter, Weston.

A rear view of the voltmeter illustrates

the extreme simplicity of layout and

binding posts.
panel and box.

= ON b= et e e

assembly

Calibration

There are several ways ol calibrating
a device of this sort and we will de-
scribe some of them. The method used
in our laboratory is indicated in Fig. 9.
While this method is applicable only to
those experimenters who have a thermo-
couple or a.c. meter available, neverthe-

R2 is wvaried until the ammeter or
thermo-couple galvanometer reads the
proper current going through resistance
R. Since the galvanometer used with
the thermo-couple is calibrated to read
in effective amperes, the current read,
multiplied by the value of the resistance
R, will indicate the voltage across the in-

less it remains one of the most accurate

put to the vacuura tube voltmeter. Take

and simple means of calibration. - SSPV\E/ﬂ/éh for instance a resistance of 10 ohms as R.
In Fig. 9, resistance R is a convenient R2 g Starting at the high end of the calibration
standard resistance whose exact re- Pl Y117 N we desire one volt input to the voltmeter.

sistance in ohms is known. While in

our laboratory we used a thermo-couple

. FLASH-
and galvanometer as shown, this com- LIDGRP:,T
bination may be replaced by an accurate CELL +

alternating current meter. Resistance

We will, therefore, have to send .1 am-
peres through this resistance. R2 is there-
fore varied until the current-indicating
instrument reads 100 milliamperes and
the vacuum tube voltmeterreflectionread.
In order to get the voltmeter reading at

FiG.8

0.9 /
0.8 -

Above, Fig. 8, the

=lf SAMPLE A
07 BTN complete circuit of
G | CURVE FOR the Heller vacuum
: V. T VOLTMETER / tube voltmeter. The
05 diagram has been
[75)
it / drawn so that the
504 7 location of the
2 o / symbols conform
i /’ with the general
o2 / layout
o 5
o -
0 20 40 60 80 (00 120 140 60 180
MICROAMMETER READING . .
Fig. 11. The cali-
FIG.11 bration curve for
the v.t. voltmeter

.5 volts it would be necessary to send 50
milliamperes through resistance R, and so
on, for any values at which it is desired to calibrate the voltmeter.

Another method which may be used is shown in Fig. 10.
This method is also quite simple and wifh an accurate volt-
meter V, equal sensitivity may be had. The voltage is varied
either by resistance in the secondary side of the transformer
or resistance in the primary side of the transformer. The curve
for the voltmeter built in our laboratory is shown in Fig. 11.
From the shape of this curve you can see what an effective
range it covers.

It may have appeared to the reader while reading this article
that the calibrating circuit included in the vacuum tube volt-
meter is intended for calibration over the entire range. This is
not so. All that the device is used for 1s to insure getting the
voltmeter back to the exact point at which it was calibrated.
The reason for the method taken is that most vacuum tube
voltmeters are adjusted at the zero end o the scale which, from
an inspection of the curve, can be easily seen as the least sen-
sitive to input variation. An unnoticeable error, therefore, in
setting to zero, may cause a very (Coutinued on page 551)
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A Symposium by Leading

Cost Will Limit Application
By McMurdo Silver

McMurdo Silver hardly needs an
introduction to the reader of
Radio News. He has been inti-
mately identified with super-
heterodyne development and is
responsible for some of the finest
designs of this type of receiver.

HE Stenode Radiostat is a very in-

teresting receiver design from a

scientific viewpoint in affording an
idea of what can be done by the use of
an extremely selective if., amplifier.
Through its use, a present balance be-
] ] tween image frequency and adjacent
thannel selectivity is upset in favor of a higher i.f. frequency which
will require less selection ahead of the first detector to give the
image frequency suppression which present broadcast conditions
require.

There appears to be nothing in Mr. W. T. Cocking’s article,
(October Rapro NEws) nor in what has appeared in the British
press, however, which vitiates the present theory of side-band trans-
mission advanced by J. R. Carson and others. The fact that a
great deal of audio-frequency compensation is necessary seems to
corroborate this. Fortunately, a great deal of frequency in dis-
crimination can be tolerated by the average listener, and this
probably accounts for the arrangement sounding “very good.”

Its high cost, with other shortcomings which are recognized by
the designer will probably limit its application to experimental and
special purpose receivers for some time to come, since extremely
good adjacent channel selectivity may be secured by conventional
circuit designs and at a much lower cost. It can also be shown
mathematically that the fidelity of a series of broadly tuned cir-
cuits in cascade is better than that of a single circuit giving
equivalent selectivity at 10 or 20 kc. from resonance. This practice
is followed in the better current receiver designs and limits the
amount of audio compensation required to a very reasonable value
for excellent fidelity.

Crystals—or Tuned Circuits P
By Howard Rhodes

Howard Rhodes is now a director of the
Electron Research Laboratories specializing in
photo-electric cell work. For five years he
was Technical Editor of Radio Broadcast
magaszine.

DEFINITE criticism of the Stenode Radiostat system developed
by Dr. Robinson of England is difficult because of the lack

of any definite laboratory data on the performance of the
circuit. Most of the information which has been published on
the system has been purely qualitative. Without definite data on
the selectivity of the receiver with and without the crystal circuit
it is impossible to say how much selectivity the crystal attributes
to the circuit and how much of the selectivity is due to the use of
many tuned circuits. It should also be realized that the ability of
a receiver to separate the transmissions of two stations operating
on carrier frequencies differing by only one kilocycle will depend
largely on the relative field strengths of the two stations at the
point where the receiver is being operated.

The task of separating two stations differing in carrier fre-
guency by only one kilocycle is quite a problem—to say the least.
If the two stations have equal field strengths an attenuation of
something like 50 db. will be required at ome kilocycle off reso-
uance. If the two stations have relative field strengths in micro-

Apparently the very foundation of radio
revised or at least our notions must be
any event, very few folks realize that
some very drastic tests in Europe; that
Stenode Radiostat; that its performance
tists and that orders for equipment have

Corporation by many

volts-per-meter of 1,000, then an edditional attenuation of 60 db. is
required.

The articles on the system stated that some high frequency was
produced in the r.f. system which was compensated by a rising
characteristic at high frequencies in the audio amplifier. But it
would hardly seem practical to compensate high frequency loss by
such a method unless the amount of compensation required was
relatively small.

Advances Idea of Trigger Detector
By Albert Allen

Albert Allen is a New England
engineer connected with the At-
lantic Precision Company. He
cwill be remembered as the in-
ventor of a high precision appa-
ratus employing vacuum tubes
for controlling  variation in
weight and thickness of sheet
material.

HAVE given this circuit a lot of

careful study; it ought to go a long

way toward helping the present con-
gested condition of the air, Right away,-
it seems the Stenode Radiostat will get
clean away from all interference. Crystals have been standards of
frequency in broadcasting; and now receiving sets will make use
of them advantageously. And when this set has been finally de-
veloped it undoubtedly will open up unlimited channels for more
broadcasting.

As an engineer, I've been interested in the way this receiver
works, as well as what it will do when used. It isn’t what it
looks like by quite a lot, and I’ve gotten quite a kick out of the way
D’ve doped out how it works.

My work with supers dates clear back to the early days and
when I looked at this circuit (the Stenode Radiostat) the first time,
I said it couldn’t work at all. Using sharp tuned intermediates,
the sharper you tune them, the worse you get into sidebands, and
the worse becomes the quality of the received signal. If you keep
on making the circuit sharper, it ought to get worse and worse,
and end up with nothing at all. But I knew Rapio NEws wasn’t
running an article about a set that wouldn’t work, and so I sat
down to use deductive reasoning to solve this one.

Suppose that the crystal lets through just one frequency, and that
it’s the intermediate carrier. Then the ‘“‘second detector” doesn’t
act like a detector at all, but is more like a trigger. Your inter-
mediates all act partly like detectors, and that’s where your audio
comes from, carried through on the battery leads. When you've
got the Stenode Radiostat just exactly tuned in, your intermediate
carrier all alone slides right through the crystal, and through to the
detector grid. This more than balances the grid bias, and the tube
starts pulling plate current, through the primary of the audio trans-
former. If the set isn’t exactly in tune, there isn’t anything gets
through the crystal, and the detector takes pretty nearly zerc
current because there is a bias on the grid. .

When the detector js drawing plate current, it couples the inter-

(Continued on page 561)
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Stenode Radiostat”

Radio Authorities

telephone engineering theory must be
altered to fit a reconstructed theory. In
Dyr. Robinson’s invention has undergone
ten million dollars are invested in the
has been witnessed by European scien-
been placed with the British Radiostat
European governments

Percentage of Modulation Important
By D. K. Oram

D. K. Oram, while not a fre-
quent contributor to these col-
umns, will undoubtedly be recog-
nized when we say that he it is
who designed the line of now
famous Hammarlund Hi-Q re-
ceivers.

ROM the limited information avail-

able Dr. Robinson’s Stenode Radio-

stat raises some very interesting
questions not only on the theoretical side
of the subject but also from the stand-
point of practical results. Leaving out
the possibility of a complete revision of
the present broadcast frequency allocations (which is certainly im-
practical if not impossible in view of the enormous number of re-
ceivers now m use) this new receiver will unguestionably have a
tremendous appeal to a certain group of experimentally minded
radio listeners, as well as a quite practical value to many listeners
located very close to one or more of our modern high-power trans-
mitters. There is no doubt that a receiver capable of tuning out
a 50,000-watt transmitter operating on say 660 k.c. and located a
couple of miles from the receiver, so that a 670 k.c. station located
several hundred miles away can be tuned in without any interfer-
ence and without appreciable loss of quality, will find many
purchasers.

(Continued on page 562)

Quantitative Data Omitted?
By L. M. Hull

Dr. L. M. ITull is one of the country’s leading
engireers and is associated with the Aircraft
Rudio Laboratories and also the Radio Fre-
quency Laboratories of Boonton, New Jersey.
He was formerly in the Radio Research Di-
vision of the U. S. Bureau of Standards,
Washington, D. C.

S to the performance of the recciver the facts disclosed are
nothing more than the following: (1) The receiver rejects an
interfering carrier at 1 k.c.; the same statement could be
made about the Westinghouse 1922 receivers, since no lower limit is

specified for the intensity of the interference; (2) the receiver -

limits the depth of modulation, i.., it “trims” sidebands; most se-

lective receivers do, unfortunately; (3) the receiver is highly se-

lective; what is meant by “highly selective” expressed, say, in

decibels attenuation 2 k.c. away from the resonant frequency, and

hoew selective would this multitude of tuned circuits be if the
(Continued on page 562)

System Worthy of Serious Attention
By James Millen

Probably no one needs less of an
introduction to Rapio Nrws
readers than James Millen. Mr.
Millen has written extensively on
receiver and power amplifier de-
signs and is best remembered by
the fine engineering in the line
of MB National receivers which
he has designed.

HAT the American broadcasting

situation is a complex one and

fraught with many perplexing prob-
lems, especially in the matter of fre-
quency allocation for all those interests
which desire to erect broadcasting stations, is a fact which un-
doubtedly will not be disputed.

Where some six or seven hundred stations, all of them seemingly
as important as the next wish to make use of only about ninety
available transmission channels, we can readily understand the
need for a Federal Radio Commission.

Any system then, that can make room for, say, one hundred sta-
tions where only one could exist before is surely worthy of the
serious attention of the engineering world. Rapio News is to be
complimented in bringing to the attention of American radio men
the technical features of the invention of Dr. James Robinson’s
Stenode Radiostat.

Many American engineers are looking forward with keen interest
to the time when they will have the opportunity to witness a dem-
onstration in this country of this much talked of Stenode Radiostat.
Should this new European development perform in anything like
the manner claimed for it in the numerous press releases, it will un-
doubtedly have a most important influence upon the future develop-
ment of radio as a whole.

Sidebands? Frequency?
By R. H. Langley

R. H. Langley speaks with authority in the
engineering world.  He is the Director of
Engineering of the Crosley Radio Corporation,
and was formerly in the Radioc Enginecring
Dept. of the General Electric Company, at
Schenectady, N. Y.

HE question of whether sidebands have an actual physical

existence has been discussed by radio engineers and tech-

nicians for years. To me these discussions have always seemed
to contain certain inherent fallacies and to represent an attempt to
reach physical relation in an intensely complicated electrical circuit
without giving any attention to the more philosophical aspects of
the problem. It seems to me to be a matter of no great conse-
quence whether the sidebands have a physical existence, or not. It
is more convenient to use this mathematical statement of the
situation in certain cases but it must also be remembered that the
equations probably do not represent the ultimate philosophical
truth.

One point on which these discussions also seem to lose contact
with that rigorousness of statement which should be adhered to in
all physical reasoning, is the loose way in which the word “fre-
quency” is used. Our fundamental idea of frequency is that it is the
number of times which a periodic function repeats itself per second.
In the case of modulated high frequency curves, there is no repe-
tition at all unless it be at the audio frequency, each high frequency

(Continued on page 562)
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Could This Theatre
Exist Withour the Aid
of Radio Principles?

Rapro News ror Deceumser, 1930

day morning. Dress re-

hearsal at the Roxy theatre.
The half-light that lies evenly
over the huge fan-like sweep of
the orchestra is fringed with a
pale amber glow pierced by the
red stencils of exit lights. At
each side of the proscenium
arch the cathedral stairways
curve gracefully downward
through a soft violet haze.

As you recline in an orches-
tra chair, awaiting the appointed
hour of seven-thirty, the im-
pression becomes stronger that
this is another place. Tt is the
Roxy theatre, but one subtly
changed. From behind the wide
black velvet curtain comes a
faint tapping, then silence, then
a man’s voice, distant and
muffled.  Soft sounds like the
tiny activities of gnomes. You
look down at the blackness of
the orchestra pit, a yawning
semi-circle beneath the stage.
Can this be where the magic
platform, aglow with light, rises
mightily from the depths, her-
alding its approach with the
dynamic carnival of one hun-
dred and ten instruments being
tuned?

No—it is not quite the same
place. This is the theatre itself.
A theatre without lights, voices,
music—without a sea of faces.

IT is seven-twenty on a Fri-

The top photograph shows Roxy directing a

dress rehearsal with the aid of amplifying

equipment which carries his voice to a score

of strategic positions throughout the theatre.

Below is the “crows’ nest” at the Roxy theatre,

showing the speech input control board which
is operated during every performance

WwwWw americanradiohistorv com

That S. L. Rothafel
value of radio and sound
the art of showmanship

his own world-

By Albert

The curtain rolls back abruptly. There
is a hard glare of white light on the vast,
empty stage. The sense of strangeness
is heightened by this unnatural bright-
ness. From the sides of the orchestra
two cone-shaped horns stand out in black
relief, pointing toward the stage. A desk
is now dimly visible, situated in the
center of the orchestra in about the fif-
teenth row. On it is a small round micro-
phone and a long piece of white paper.

Two men walk out from the wings.
They look up at the top of the
back-drop, then back into the
wings, and walk off again, con-
versing softly. There is a sudden
sound of talking from the projec-
tion room on the mezzanine floor,
the clatter of switches—then si-
lence.

You begin to wonder if this is
really the time for a dress re-
hearsal of one of the world-
famous Roxy stage programs, per-
fectly lighted, perfectly executed.
The scene resembles a skeleton
movie set minus_the players.

Suddenly a stocky figure passes
down the aisle. It is Roxy. He
sidles in past the seats to his desk.
Switching on the pulpit light, he
scans the piece of paper, then
turns off the light and sinks back
in his chair, reflectively puffing a
cigarette. The time is seven-
twenty-five.

At the second of seven-thirty
Roxy snaps on the light, leans
forward and speaks into the
microphone.

“Stand by.”

The familiar voice, carrying an
unfamiliar note of authority,
booms out in the silent theatre.
Instantly four or five men appear
from the wings. The little man
with the oxford glasses turns
around and peers into the dark-
ness of the vast auditorium. There
is a brief business of “Good morn-
ing, Mr. Rothafel.” “Good morn-
ing, sir.”  “Ready, sir.”

The rehearsal has begun.


www.americanradiohistory.com

Rapio News ror Drcriyser, 1930

Says R,

fully appreciates the
equipment in perfecting
is best exemplified by
famous theatre

Pfaltz

IT would not be an overstatement to say that

Roxy talks a show into its finished form. For
more than an hour at the beginning of each dress
rehearsal he works on the lighting of the various
scenes. His voice, amplified many times, ema-
nates from loud speakers located at such strate-
gic points-as the electricians’ control board, the Kino booth
and several backstage locations such as the stage spot bridges.

Considering the complexity of handling the lighting equip-
ment of this theatre one is amazed at the rapidity with which
Roxy’s orders are executed. The beginning seems simple
enough. One of several men on the stage is standing back

=T ST TR,
© Tebbs & Knell, Inc.
The white circle indicates the location of the sound
amplifier control board pictured on the opposite page.
This little “booth” is perched above the last row of
the balcony on the right-hand side of the theatre

497

center holding up a red dress and a white dress. These are
samples of the costumes to be worn by the ballet girls in the

%rst number—a dance of two groups symbolizing War and
eace.

Without a second’s hesitation, Roxy calls for his first light-
ing effect. Almost instantly the white glare of the stage is
transformed as the stage bridge lights are brought into action.
The giant-like voice demands Nos. 21, 22 and 23 in red. There
is a quick sputtering sound overhead that dies away as three
flery beams descend on the stage from the Kino booth, move
about searchingly for an instant, then remain fixed. Another
order booms out. Two giant spots cut down across the dark-
ened orchestra from the very roof of the theatre, intensifying
the flood of light on the stage. The effect is complete. Hurried
notations are made by the lighting director. The numbers are
called aloud. The scene, thus far, is cued for lighting.

Another brief order is followed by a succession of sharp
clicks. The deep glow painting the stage is magically erased
again, leaving the hard glare of pure white light.

Another scene. Only a sample costume—corn yellow this
time. It is to be the color scheme of the chorus of thirty-two
Roxyettes. There is a moment’s silence as the man at the desk
in the center of the darkened orchestra switches on the light
and looks at the piece of white paper. He does not do this
very often. Roxy knows the numbers of the lights in his
theatre as well as he knows the names of his “gang.”

The light goes off. The stocky figure leans forward toward
the microphone. More orders. The stage is again painted with
light, It becomes a veritable canvas. Delicate hues creep
subtly across the broad strokes of the basic colors. The scene
is alive. Change follows change. The dusk above the orchestra
is tunneled by pale shafts of light, criss-crossed in a weird
pattern.

((Hold it!”

Then follows the final rehearsal.
and Peace, the Roxvettes chorus. The dance directors appear
from the wings. Mirabile dictu, as the Romans used to say,
the director of the 32 Roxyettes is a mere lad, horn-rimmed
glasses and all. George, or whatever his name is, backs out
from the wings to the accompaniment of 2 snappy dance num-
ber, clapping his hands loudly.

“One-two-three-four. One-two-three-four.”

The Roxyettes prance out from the wings in groups of six.
Perfect rhythm. George is watching their feet. One-two-
three-four. One-two-three-four. The sharp staccato of the

This is the ballet of War
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orchestra sets your feet to tapping. Finally the
entire chorus advances toward the footlights.
Kick-step-bend-kick-step-bend. Thirty-two girls
moving as one person. The dance ends as the girls
kneel in front of the footlights, arms around waists.
Thirty-two smiling faces snap upward. A cymbal,
with a muted off-beat stroke, expresses eloquent
finality. The dance is over.

A quick order from Roxy and young George scut-
tles down off the stage to take a look at the tableau.

“Great heavens, that’s awful!” Roxy’s voice is cut abruptly
as he walks away from the microphone to join the dance direc-
tor in the side aisle. George takes another look. One of the
girls is about three inches in advance of the others as they
kneel before the footlights. It is only a detail. It will be
corrected.

Roxy returns to his desk. It is the orchestra’s turn to intro-
duce one of the famous fade-in and fade-out prologues to the
main picture, in this instance the well-known “Journey’s End.”
Something is wrong. The tempo is not slow enough. Roxy
blows a whistle. The shrill sound cuts through the majestic
strains of Elgar’s “Pomp and Circumstance” march. The
orchestra stops—a few violins trailing off faintly. Silence.
Roxy sings the melody to illustrate the tempo he wants. The
orchestra tries it again. The whistle blows. It is not quite
right. Roxy goes down and talks to little Joseph Littau, the
leader. He sings it again and waves his arms. They will get
it this time. The orchestra begins again. . . .

When the rehearsal ends it is a few minutes before eleven
and outside a long queue is waiting for the doors to open.

This is show business.

The secret of a Roxy performance lies in perfect cobrdina-
tion. It is true that this cobrdination of effects, the moulding
of countless colors, sounds and techniques into a spectacular
stage show, is an instinctive gift of the man himself. But it is
equally true that a Roxy performance could not be staged
without the ever-present assistance of equipment based on radio
principles. As radio developed and as the larger theatres
began to exhibit sound pictures, Roxy was quick to see the
possibilities of these scientific advances for the further devel-
opment of the art of showmanship. From the day the Roxy
theatre opened, the success of every performance has been in
large measure dependent on speech amplification and the
sound picture equipment.

In the case of the man who presented his first picture in a
vacant store-room in Chester City, Pa., in 1907, and who is
today known to millions of Americans as one of the world’s
greatest showmen, there are three points of outstanding sig-
nificance.

The first of these is that Roxy is a master of each of the
many arts and techniques, such as lighting, acting, music, which
contribute to an effective stage presentation, whether simple
or spectacular.

The second is his absolutely amazing grasp of detail and
ability to seize on the one thing that is not correct in an other-
wise flawless scene. Only one dress rehearsal is needed to
demonstrate that fact a score of times.

The third point—and the one which has perhaps contributed
the most in the sense that it has made his art possible—is
Roxy’s use of mechanical equipment in staging and presenting
his programs.

Rapio News ror DecEmBER, 1930

At the left is the broadcast studio of the theatre, from which
originate the Sunday symphony concerts and the major portion
of the Monday evening programs. Harry E. Hiller, communi-
cations engineer, is shown below in the control room of the
Roxy studio

As we remarked before, the smooth perfection of a per-
formance in this theatre is a direct product of codrdination.
To break down the process of codrdination into its three essen-
tial components, there is, first, the conception and direction
of a stage program; second, the execution of the acting, sing-
ing and music by the various artists; third, the engineering of
sound. Or, to take a specific and outstanding program of the
past season, there are Roxy, Madame Schumann-Heink and
Harry E. Hiller.

The very nature of a the-
atrical entertainment cen-
ters attention on the artists.
In the case of the artists in
Roxy’s “gang” no further
comment Is necessary, for
they are deservedly famous
throughout the entire coun-
try. But the Roxy “gang”
has a silent co-worker, a
man whose artistry and
knowledge of music is ex-
ceeded only by his skill as
a communications engineer.
Quiet, unassuming, an inde-
fatigable worker, this man
is comparatively unknown.
Whether you are listening
to one of the regular Sun-
day afternoon or Monday
evening Roxy broadcasts or
are sitting in the theatre it-
self, the quality of the sound
will be in large measure due
to his efforts. To Harry E.
Hiller is assigned the dif-
ficult and important task of
guarding the voice of the
Roxy theatre.

Mr. Hiller has been with
the Roxy theatre since it
opened its doors to the
(Continued on page 552)

The amplifier panel at the
Roxy theatre
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Eliminating

[mage Interterence

M SUPERHETERODYNES

This is the third and final installment of the series of articles prepared exclu-

sively for Rabio NEws readers by a man who has been intimately identified

with the progress of superheterodynes ever since they were first given cons=

sideration as one of the most practical of radio receivers. In this article the

author goes into detail concerning the reduction of image interference or
“cross modulation” by the use of pre-selector circuits

S was pointed out in the first
article of this series, which
described the S-M 724 su-
perheterodyne, the real prob-

lem is that of minimizing image frequency interference and het-
erodynes in the output of the receiver which result from beats
between the local oscillator and either external carriers or har-
monics of the second detector output.

“Siamese” or tuned-grid, tuned-plate circuits which permitted
high adjacent channel selectivity were common in the earlier
supers. The real progress in design has been in the selection
ahead of the detector and in

By McMurdo Silver*

selection ahead of the first r.f. tube,
where one is used, to keep the volt-
age applied to the grid of the r.f. tube
at a frequency half of that to which
the circuit is tuned low enough to prevent the production of
second harmonics in the output of the first tube from the
local which will beat with the wanted signal. The present
exacting requirements of broadcast reception made it im-
portant to keep the amplitude of these various spurious “beats”
50 or 60 decibels (a hundred thousand to a million to one
ratio) or so below the level of the wanted signal.

At first glance it would appear
that the solution of the problem

maintaining alignment between
these tuned circuits and the os- l

o

lay in placing a suitable number

cillator. .
Under present broadcasting

of tuned circuits ahead of the
first tube which would eliminate

conditions, the excellent adja-
cent channel selectivity which

MICROVOLTS
PER METER

may be secured in the i.f. ampli-

the problem of cross modulation
and reduce the image frequency
interference to a negligible

i
\

fier can be used only when the
circuits ahead of the first detec- ’

/
ﬂ’Y
R

value. In practice this cannot
be done because in the reception

tor are able to reduce the volt-
age of a powerful local to a
wvalue sufficiently low to prevent

500

1000
KILOCYCLES

of distant stations, when a re-
ceiver is operated under condi-
tions of maximum srnsitivizy,

1500

cross modulation. There is also
the problem of having sufficient

*Silver-Marshall, Tne.

Fig. 2. The sensitivity curve for the SM-36 superhetero-
dyne receiver shows that the maximum to minimum rate
gain is less than 2 to 1.

approximately 14 microvolt per meter

the circuit and tube noise in Lhe
first stage definitely afiect the
signal to noise ratio anid, there-
fore, the actual praciical

The average sensitivity is
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value of the sensitivity.
Assuming that the cir-
cuit and tube noises re-
main constant, it is evi-
dent that any improve-
ment in signal voltage im-
pressed across the first
r.f. tube input will im-
prove the signal to cir-
cuit and tube noise ratio.
This noise is the hiss
which sounds like es-
caping steam that is
heard in very sensitive
receivers. Some of it is
due to the “shot” effect,
or slight irregularities in
the bombardment of the
r.f. tube plate by the
electrons, and partly to
“thermal agitation” or movement of the molecules and free
electrons in the input circuit.

The “Dual-Preselector”

A single tuned circuit will develop the highest transfer ef-
ficiency from antenna to input tube and would, therefore, be
the most desirable from a signal or stray ratio viewpoint. On
the other hand, a single circuit of this type, unless great care
is taken to prevent rectification, may cause trouble due to the
production of harmonics and to cross modulation. In areas
where there are a large number of very powerful broadcasting
stations, it is necessary to forego this advantage and to use
two or more tuned circuits ahead of the first tube to prevent
cross modulation. In the Model 36 Silver-Marshall receiver
this compromise has been worked out in a very gratifying
manner by the use of a single “dual-preselector” ahead of the
first tube. This prevents cross modulation and yet does not
lower the signal to circuit noise ratio enough to prevent excel-
lent reception from distant stations.

The output of the r.f. tube is coupled to the second detector
through a conventional interstage r.f. transformer. This gives

a total of three tuned circuits which reduce the image fre- -

quency to wanted signal ratio to about 30 decibels (100,000
to 1).

Due to the lower transfer efficiency of the dual-preselector
circuit when compared with the single tuned circuit used in
the 724, higher gain if. transformers have been used in the

A front view of the “36” superheterodyne
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Model 36 receiver. A
gain curve for a typical
stage is shown in Fig. 1.
The peak voltage ampli-
fication of 85 gives a
very high overall i.f. gain
without the impairment
of fidelity which would
follow from the use of
circuits with less damp-
ing and still higher am-
plification. It can be
shown that better fidel-
ity can be obtained from
a series of broadly tuned
circuits in cascade than
from a lesser number of
sharply tuned circuits
giving equivalent selec-
tivity at, say, 20 to 30
ke. off resonance. In the S-M 36 receiver a very satisfactory
compromise between the number of tuned circuits used and
side-band discrimination has been effected. Six dual selector cir-
cuits of the type described in the first article are used in this
receiver, and the construction differs only in the use of a porce-
lain base which carries the trimmer condensers and the bracket
on which the coils are mounted.

Sensitivity Constant Over Whole Band

Due to the increased gain of the rf. circuits at the high-
frequency end of the broadcast band, the special oscillator
circuit used was designed to develop maximum voltage at the
low-frequency end. Since the first detector is almost a straight
line one for normal inputs, the output is proportional to the
product of the oscillator voltage and the signal voltage. By
increasing oscillator output, therefore, at the low-frequency
end, the sensitivity of the receiver is kept almost constant over
the whole broadcast band. The sensitivity curve is given in
Fig. 2. It will be noticed that the maximum to minimum gain
rate shown is less than 2:1, and that the average sensitivity is
approximately %2 microvolt per meter.” As a matter of fact, in
the early experimental models this recciver was so sensitive that
standard output could be secured over the entire band with
absolutely no input to the set. In otber words, the amplifica-
tion was so great that the circuit and tube noise gave more
than 50 milliwatts output. This has been possible in one other
receiver but only at the most sensitive frequency.

In spite of the peak output of the oscillator, which is slightly
over 10 volts, the ground returns in the receiver and the coup-
ling elements have been so arranged that there is a negligible
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Fig. 4. The complete schematic circuit of the SM-36

amount of oscillator current
in the antenna. The radia-
tion is further minimized by
tuning the antenna to slightly
less than 200 kc. The ques-
tion of radiation is a very
serious one since, with the
general adoption of superhet-
erodyne receivers, there may
be a large number operated
with antennz on the same
roof. An extremely minute
amount of oscillator energy
in the antenna will cause suf-
ficient radiation to hetero-
dyne a signal in a receiver
having a sensitivity on the
order of a microvolt per
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slight change in the interme-
diate-frequency amplifier lay-
out. While there is a very
slight difference in the selec-
tivity at different frequencies
within the limits of the pre-
cision of the measurements,
the selectivity is practically
constant over the entire
broadcast band. The average
band width at “ten thousand
times down” is only 29 ke,
which is better than that of
any competitive receiver we
have measured.

The reader is probably in-
terested in the type of per-
formance of the receiver, as

bl

—

meter. The oscillator energy
of the S-M 30 chassis has
been reduced io the point
where it can hardly be heard in

another receiver tuned to a local station, with the two antennz

parallel and about fifteen feet apart.

The overall selectivity of this receiver is slightly better than
that of the receiver described in the first article, due both to
the use of an additional tuned circuit in the r.f. end and to a

Operating Schedules

the first code schedules of the Radio

News Radio Association were put on
the air over the RNRA short-wave trans-
mitter W2RM.

Every Monday, Wednesday and Friday
evening, at 8 o’clock, Eastern Standard
Time, W2RM transmits four code les-
sons, each of f{ifteen minutes duration.
From 8 to $:15 the code speed is seven
words a minute; from $:15 to 8:30 the
code speed is twelve words a minute;
from 8:30 to 3:45 the code speed is
twenty words a minute, and from 8:45
to 9:00 pm. a message is sent in Phil-
lips code.

Temporarily, until the actual RNRA
transmitter is completed, we are using
the 50-watt tumed-grid tuned-plate job

BEGINNING Monday, October sixth,

Fig. 5. The speaker windings are an enclosed part of the power

supply circuit of the “36”

described in the October number of
Rapto News.  As you will recall, this
transmitter is equipped to work on either
phone or straight cw. At appropriate in-
tervals during the lesson periods suitable

T To join the Rapio News Radio As-
sociation fill out this information slip
and return it to the address indicated.
Print the information required in ink.
Name ...
Address........ R he A
Do you own a short-wave receiver?. ..
What make®.......... ... ... ...

What's your call?................ -
What kind of a transmitter is used?
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well as In the quantitative
data given in the various
curves. In the heart of Chi-
cago, with a large number of

powerful local stations, it has been possible to get all but two
channels which were 10 kc. either side of the locals.
means that in all but the very worst locations the user of such
a receiver may reasonably expect to get a station on every
channel when the outside noise level permits.

_of R. N.

This

announcements by phone will be made
and the subject matter of the code lessons
will be repeated by voice so that you can
check up on your knowledge of the code.

Of course, the phone range of the
transmitter 1S not as great as the cw.
range and it is quite possible that some
of the club members in outlying districts
will be able to pick up the code signals
but not the phone.

Let us know how you receive W2RM
and tell your friends to join up and listen
in. Waich these pages for future an-
nouncements concerning the doings of
the Association. We will welcome any
suggestions which will make our club of
any greater value to the Association
members.

Use the coupon herewith.
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Essential Don’ts for Radio Stations

Dow’t fail to have your station managers and operators read
the Federal Radio Commission General Orders, as well as the

Radio Act of 1927; keep a complete file of General Orders

up to date and available for ready reference.

Don’t build, install, rebuild or move your main or auxiliary
transmitter unless so authorized by the Commission; Radio;
Act, Section 21.

Dow’t install frequency control devices without written authore
ity from the Commission; General Order 77.

Don’t buy or sell transmitter equipment unless in possession
of construction permit covering same; General Order 91, Sece
tion 3, and Radio Act, Section 21.

Don’t test after construction without first advising Commission
and your supervisor, and don’t operate until authorized; General
Order 45 and new supplement to construction permit.

Don’t operate without a station license and only on the fre-
quency, with the power, and during the time specified in your
license; Radio Act, Sections 1, 9, 10 and 11.

Don’t operate your transmitter except when a licensed opera-
tor is on watch; Radio Act, Sections 5, 9 and 20.

Don’t fail to announce call letters and location of station every
fifteen minutes; General Ovrder 8.

Don’t change your call letters without permission of the Radio
Division of the Department of Commerce; Radio Act, Section §.

Don’t fail to announce mechanical reproductions and records
as prescribed in General Order 78.

Don’t move main studio without authority; General Order 28
and Radio Act, Section 9, as amended on March 28, 1928.

Don’t let your transmitter deviate over 500 cycles; keep a
continuous check on your frequency; General Orders 7, 75 and 77.

Don’t fail to comply with supervisor’s request for report
within three days if you are notified of violations; General
Order 75.

Don’t increase the power of your transmitter at any time with-
out authority; General Orders 10, 48, 53 and 91.

Don’t fail to read General Order 91 when calculating carrier
power or rating your transmitter.

Don’t seek power in excess of 25 kw. without studying General
Orders 12 as amended, 91 and 92.

Don’t apply for a new frequency or more power without con-
sulting General Orders 40, 91, 92 and explanation thereof.

Don’t operate a daytime, limited time or local sunset station
without understanding General Orders, 10, 41, 48 and 53.

Don’t operate daylight saving time without following General
Order 61.

Don’t fail to close down your station if required when an SOS
is heard or officially requested; General Orders 66, and Radio
Act, Sections 22, 23 and 28.

Don’t fail to file renewal applications with supervisor thirty
days prior to expiration date; General Order 89.

Dow’t fail to file all applications through supervisor of radio
(who acts for the Secretary of Commerce) for youwr district;
Radio Act, Section 10.

Don’t fail to post station and operator licenses conspicuously in
transmitter room; General Order 90.

Don’t assign, lease or relinquish control of your station with-
out consent of the Commission; General Order 95, and Radio
Act, Sections 11 and 12.

Don’t put an alien on your Board of Directors, or permit
aliens to own more than one-fifth of stock; Radio Act, Section 12.

Don’t participate in a hearing without reading General Order
93 and Radio Act, Sections 4, 5, 11, 14, 15 and 16.

Don’t grant one candidate for public office the privilese of
using your transmitter and deny it to another similar candidate;
give equal privilege to all; General Order 31, Radio Act,
Section 18.

Don’t permit use of obscene, indecent or profane language, or
broadcast anything not in public interest, convenience or neces-
sity; Radio Act, Section 29.

Dow’t fail to announce sponsoved programs;
Section 19.

Don’t rebroadcast programs without authority of the originate
ing station; Radio Act, Section 28.

Don’t fail to keep a station log; Radio Act, Section 4.

Don’t fail to read penalties under Radio Act for violations;
Radio Act, Sections 32 and 33.

Radio Act,

Copyright—1930
By CarL H. Burman.
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By reason of his recent connection
as its Secretary, probably no other
in a more advantageous position than
broadcasters, present and future, as
may one day find themselves for not
a common-sense understanding of the

By Carl

INCE T have become a radio consultant I have observed
that many of my clients seek my assistance after they
find themselves in difficulties with the Commission, and
despite the fact that if no more get into trouble I may

starve to death. I feel kindly enough disposed to advise licensees
by citing some experiences and at the same time aid the efforts
of the Commission and field force of the Department of Com-
merce by keeping stations out of trouble.

Hence, this list of “Don’ts for Broadcasters,” compiled from
the Radio Act, as amended, and the General Orders of the
Commission. This is the first such compilation as far as I
can learn. If I owned a station I should keep such a list
posted in a conspicuous place and make all employees read it
at least once a month. Such practice might result in keeping
the station on the air, or at least save hearings, with their
attendant expenses and the loss of time required by a trip to
Washington. Radio manufacturers, dealers, retailers, adver-
tisers and agencies should also become familiar with radio
regulations,

Why get into trouble for avoidable things such as not filing
renewals on time, or not announcing call letters, location and
phonograph records properly? - Why let the transmitter
wobble, varying over the prescribed maximum deviation al-
lowed, when frequency checking or the installation of a crystal
control will avoid it and also prevent Mr. Terrell’s “detectives
of the ether” from catching you off frequency?

Ignorance of the law, we all know, is no excuse, and yet
many alibi-less station owners and operators make that plea
when cited for a hearing. 1t is better to spend a few hours
reading the law and regulations than to spend a year or so in
jail or pay a fine of from $500 to $5,000. It may astound
some non-informed radio folks to learn that the radio law
states that for violating Commission rules and regulations, in
addition to any other penalty provided, those found guilty are
subject to a fine of not more than $500 for each and every
offense. Furthermore, persons found guilty of violating pro-
visions of the Radio Act itself are subject to fines of not
more than $5.000 or by imprisonment for a term of not more
than five years or both for each such offense. Imagine that;
and you never knew it?

One day while T was Secretary of the Federal Radio Com-
mission there came into my office a young man obviously much
embarrassed and flustered. “My license is held up and I am
afraid I will be taken off the air at the end of the period—
what can I do?” he burst out.

“It’s probably a question of what you have done,” I sug-
gested, urging him to post me. He told me his troubles, which
essentially were as follows:

Sometimes when the regular licensed operator had to run out
of the station a few minutes or wanted a half day off, he left
the announcer in charge. The announcer was an amateur and
as the set practically ran itself, no one thought it mattered.
But one day an inspector visited the station while the operator
was thus AWOL. He found the transmitter in operation but
no one whom he considered responsible in charge. The an-
nouncer stated that he could pull the aerial switch if an SOS
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with the Federal Radio Commission
man in radio is better informed and
the author of this article to advise
to the legal pitfalls into which they
sensibly acquainting themselves with
existing radio laws and regulations

Butman

was heard, but the inspector called attention to the Radio
Act, Sections 5 and 20. Apparently no one in the station had
ever read the Act, except perhaps the operator, but he hadn’t
arranged to provide a proper substitute. Naturally the inspec-
tor sent an official report to Washington and then the wheels
began to turn.

However, after the poor station owner had gone practically
on his knees to members of the legal and engineering staff and
most of the Commissioners, the charge was dropped, as it was
believed that violation was unintentional, but the warning evi-
dently sufficed. The operator was advised that another such
breach of regulations would cost him his own license. I recall
that twelve broadcasting stations lost their licenses for one
reason or another between January 1 and June 1, 1930.

Station owners, managers and employees are urged to read
the Radio Act and all the General Orders, copies of which are
furnished each station and should be kept on file for ready
reference.

Of course, if you only let the station transmitter jump clear
over to another channel once in a while, have a good lawyer,
and can prove the crystal broke, the thermometer exploded, or
the lightning struck or something equally as convincing, you
might get off with one fine of $500, but it isn’t worth while
risking. Your staff is intelligent enough to get advertising for
you, keep the books, announce the names of foreign composers
and perhaps even fill in a renewal application; why in the
world, the Commission wants to know, can’t they read the reg-
ulations and the law and obey their mandates?

There has been little if any excuse in the past and there is
less now that a list of essential “Don’ts” is printed herewith.
Consider other activities which are rigidly controlled. You
can’t operate your automobile, even after you get a license for
it in the form of a number plate, without a driver’s license;
neither can you operate a licensed station unless you, or some-
one you hire as a radio chauffeur, has an operator’s license.
No one in this country can operate an unlicensed car—nor a
radio transmitter. A manufacturer can build a transmitter,
provided, of course, he complies with patent laws, but neither
he nor anyone can assemble, install, hook up or make ready to
operate or test it without a construction permit. Once it is
licensed, the transmitter can’t be moved, rebuilt, improved or
added to without the permission of the Commission, except to
replace a burned out tube or change the specch input apparatus.
These acts require a construction permit, and like all other
applications must be filed through your supervisor, who, inci-
dentally, is a good man to get acquainted with, even if you are
afraid of him. He is the “traffic cop of the ether”; co-operate
with him always. If he gives you a “ticket” be sure to answer
his queries within three days, or be haled into radio court.

It is suggested for the convenience of all that an up-to-date
schematic wiring diagram of your transmitter, with necessary
explanations, be kept posted in your operating room alongside
the operator’s and station licenses, which must be posted con-
spicuously.

Speaking of applications, some of my clients think T am the
ideal short cut to securing a construction permit or license

N

Laws

ARL BUTMAN, now a radio consultant, will be
remembered as the first secrctary of the Federal
Radio Comumission, the govermmental agency charged
with the enforcement of the laws governing radio com-
munication in all of its warions phascs.

In the article here, Mr. Butman deals cxclusively with
the broadcasting angle of radio. But broadcasting is
only a small part of the radio picture. In order to
adcquately cover the laws, rules and vegulations govern-
ing radio activitics in such fields as, ship-to-shore radio,
coast guard and other govermmental services, aircraft
radio and amateur vadio, the editors have commissioned
Mr. Butman to write in lus min'table stvle about these
other somcetimes forgotten phases of radio. His articles

on the subject will appear in succeeding issucs of
Rapio NEws,

quickly, sending me their applications to file here. Nothing
irritates the supervisors more. Proper procedure is to file all
applications through the supervisors. Actually I can so serve
only in emergencies and then only with the approval of the
chief engineer of the Commission, Dr. Jolliffe, General Counsel
Brown, or the chief supervisor, Mr. Terrell.

Probably one of the worst situations I ever saw a station
get into, through sheer neglect to read and observe regulations,
was unfolded when a Southern station operator came to me
with tears in his eyes and said his construction permit for a
new transmitter was being held up. His speech and sawoir
faire were perfect, so was his neat palm beach, but his lack of
information as to proper procedure was pathetic. Imagine
this, if you can: Having a chance to sell the transmitter then
licensed and in use, he tore it out, packed it up and shipped
it to a man who had just secured a new C.P. Rather than yu
off the air, this enterprising youth found enough spare parts %a
assemble a ‘“hay-wire” transmitter rated at about hsll !lhe
assigned power. This he proceeded to operate while he di-
signed and built a new set to replace” (Cuntinued on pupe 383
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The photographs on these two
radio servicemen for entry in the
man’s  Workshop  Photograph
submitted, these have been chosen
of workshop with which the
of them the wmain, outstanding
reputable reliable accurate meters
This is a far cry from the days
and a pair of phones to an ailing

prodded around the receiver,

The picture above shows the service equipment of the
Weslaco Electric Co., Inc., Rio Grande Valley, Texas.
The equipment was built by G. C. McRoberts, a
graduate of the Air Corps Technical School. Preci-
sion meters are employed exclusively in the perma-
nent test panel and portable testers. A portable
diagnometer is used for outside servicing

Radio Studios, Inc., New Rochelle, N. Y., submitted the
photo shown above. The main test panel includes a com-
plete set and tube tester, a high and low-resistance bridge, a
175 and 180 kec. oscillator. The small panel includes a
continuity test, a milliammeter and a voltmeter connected
to pin jacks. Both boards are wired with battery set voltages

This interesting Atwater Kent test bench was designed by the
Columbus Ignition Co., Columbus, O. Test leads, used for
aerial, ground, speaker, continuity and meter leads, operate
in conjunction with pulleys. Other features are battery bind-
ing posts, at right, a.c. and d.c. convenience outlets, speaker

jacks and sockets and tool and tube drawers

The test bench at the
right was designed by
George R. Prell, of
Oklahoma City, Okla.
The meters are so con-
nected, each with a
separate switch, that
they can be used in the
different circuits of a
set. A phone jack,
located beneath each
meter, permits external
use

Shown above is an interesting view of the

radio department of the Mclendon Hard-

ware Company, of Waco, Texas. Clyde

Clark, of the radio department of that com-

pany, submitted the photograph which shows
an extensive use of test equipment
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pages have been submitted by
Rapio News Ten Dollar Service-
Department. From all those
as most representative of the type
serviceman equips himself. In all
feature is the reliance placed on
for use in testing radio equipment.
when we simply hooked an antenna
receiver and in a hit-or-miss fashion
ultimately locating the trouble

The above view is of the radio test and servicing
equipment used by The Goodway, Ephrata, Pa. Prac-
tically every instrument needed in the testing and
repairing of a radio receiver is included in this com-
pany’s set-up from a simple filament emission tube
tester to a metal penetrating X-ray set

The neat and workmanlike layout shown in the photo above

is the radio test bench of Bob’s Battery and Radio Service,

of Harrisburg, Pa. The unique construction of the bench,

arranged in tiers, permits work on receivers without a great
deal of shifting of test instruments.

Willard W. Geiger, of Mt. Pocono, Pa., built the interesting
test panel pictured above. The left hand panel contains a
modulated oscillator, a vacuum tube voltmeter. a grid-dip
meter and a wavemeter. Magnetic and dynamic speakers
are located above middle panel. Tube sockets are at right

j
= @égﬁr;{uwjm = MTE
- Waod dentdl s B

At the left is the test
and set analyzing panel
built for the Radio
Service Shop, Rochester,
N. Y., by Wendell
Schneider. Each of the
various sections of the
panel is labeled

The service bench photo of the Thomas

Music Co., Scranton, Pa., appearing above,

was submitted by Albert Warren, service-

man of that company. Provision is made

for both permanent and portable set testers

and also a series of shelves for supplies for
repairs
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@ Automatic line voltage regulator
compensates line voltage variations,
maintaining the operation of the
receiver at a uniformly high effi- :
ciency at all times.

QL A linear, automatically biased
screen-grid detector increases effi-
ciency and prevents defector over-
loading in the Hi-Q 31.

O The Hi-Q 31 uses band-pass cir-
cuits coupled by inductance and
capacity to give practically uniform
selectivity and minimum <ide-band
cutting over the broadcast band. ]

Adjusting the trim-
mer condenser in
the first tuned circuit

paint a brief word picture of the Hi-Q 31 receiver, its
features and performance characteristics. This article
discusses the features and construction of the receiver in
further detail. Practically a solid year of engineering in the
laboratories of the Hammarlund Manufacturing Company is
represented in the Hi-Q 31.
A feature which indicates the care
which has been taken to produce a really

IN last month’s issue of Rapio News we endeavored to

Ravio NEws ror DrcEmBER, 1930

1L'he Qutstanding
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In this, the second of the series
the author goes into further
features of this receiver and
ally from the previous model.
find this information helpful in

: receiver

By Donald
Part

of parts used in last year’s receiver being ad-
hered to because the arrangement proved so satis-
factory to the many builders who constructed the
“30” model. The mechanical arrangement of the
apparatus is such that the set is very easily put
together and there is but little chance of making
errors. All the high potential leads are short and
the arrangement is such that feedback between
the various circuits is completely eliminated. Al-
though mechanically the receivers, Hi-Q 30 and Hi-
Q 31, are quite similar, electrically they differ in
many respects, many new circuit features having
been devised. Let us explain how the two re-
ceivers differ.

The band-pass filter of the Hi-Q 31 uses combination in-
ductive and capacitive coupling, rather than simple inductive
coupling.  This combination of capacities and inductive
coupling gives this receiver even greater selectivity without
side-band cutting. To find out why this is so, let us delve a bit
into the theory of band-pass circuits—coupled circuits, engi-
neers sometimes call them. Theory states
and experiments prove that when two

fine receiver is shown by the fact that the
designers have even engineered a special
loud speaker having characteristics
especially suited to the Hi-Q 31 receiver.
We told you last month that the loud
speaker has the unusual feature of em-
ploying two field coils, one of which acts
as the second choke coil of the filter
system, the other field coil having such
characteristics that it can be placed in

RESPONSE

tuned circuits are coupled together and
tuned to the same frequency that the
combined circuits no longer respond to a

Fig. 1. The response characteristics of a
simple tuned circuit, or of two circuits
coupled together very loosely

Fig. 2. Characteristics of coupled circuits.
Sketch A represents about the proper coup-

the filament circuit of the two type —45

FREQUENCY

ling for a band-pass filter of a broadcast
receiver. Sketch B shows the effect of

FiG.A

power tubes, to supply C bias for these

tubes. In this way some 3.5 watts of

additional field power are obtained,

which in most sets is just thrown away in a fixed resistance.
In addition, this special Hi-Q loud speaker has a cone
diameter and angle such as to produce best results with the
receiver. Actually the characteristics of the Hi-Q 31 are such
that excellent results can be obtained with any good loud
speaker, but whenever possible we suggest that the receiver
be used with the special double field coil loud speaker which
has been especially designed for use with the set.

Many home constructors and custom set-builders who built
the Hi-Q 30 receiver will want to know just how it differs
in electrical design from this year’s receiver: the mechanical
design of the two receivers is quite similar, the general layout

*Hammarlund Mfg. Ce.

excessive coupling

RESPONSE
RESPONSE

FREQUENCY

~A~

FREQUENCY

FIG.2 ~B~
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Design Features of the

of the new 1931 Hi-(Q receiver,
detail concerning the design
shows how it differs electric-
Servicemen in particular will
better understanding how the
functions '

A four-prong plug provides easy connection of the loud speaker to the

receiver through a standard socket

. I ] [ ] Fig. 3. The peaked characteristic of a
LerS* LOWER -1 I UPPER simple tuned circuit causes it to cut side-
—r gADNED ______ = 5’1&% — bands. In this case the 5,000-cycle notes
100 are reduced to 60 per cent.
Two L 0
2 g0 I
& / . .

single frequency, but to a group of 0 eo range Of_ the sidebands. Band-pass cir-
frequencies. If we measure the response ® s . cuits will do this. How this is ac-
of a single tuned circuit we obtain a e - 1 complished will become clear by reference
curve like that shown in Fig. 1 and if (o =l _ to Fig. 4 which shows the curve of a
we couple two circuits together wvery § v P ale AN band-pass circuit with about the same
loosely we obtain a curve of practically o | N coupling of Fig. 2-A. Here we note
the same shape. But if we increase the that within the range of the sidebands
coupling the form of the curve under- © Z5-20i5-105 0 5 10 15 2028 géil'stlnglband CUtttl_ng hast}?een reducte)d.to
goes a radical change. If the coupling KC, BELOW KC. ABOVE gligible proportions, e curve bemng
Is slightly increased we obtain a curve g RESCIJ—F(?_’;)C;F REsoR:;s\?\;\g;CE essentlall.y flat over a band of 10,000
like A of Fig. 2; if we further increase FIG.3 cycles wide—just wide enough to ac-
the coupling we obtain a curve like Fig. commodate the upper and lower side-
2 B. By varying the coupling we can bands, each of which extend 5000 cycles
evidently obtain a number of either side of the carrier frequency. The
different characteristics. band-pass circuit will therefore pass with-
Which is most desirable? i 1] [ out atten}lation all the high audio frequencies. the
Let us look at Fig. 3. This [ L(')WER UPPER | | reproduction of which means excellent reproduction.
curve shows the standard T BN TS | 7] | BAND and the loss of which would result in a very mediocre
resonance curve obtained ST receiver. Also note how the selectivity of the circuit
when simple tuned circuits i08 has been improved outside the limit of the side-
are used. The top of the w90 bands. The 51mple tuned circuit of Fig. 3 left 20
curve is very peaked. The P per cent of the signal at 20 k.c. off the carrier fre-
two vertical dotted lines in- & 70 \ quency. The band-pass circuit, Iig. 4, leaves only

dicate the width of the side- & 60 10 per cent. ‘ ‘
bands from a normal broad- = 50 \ But there is a nigger in :the woodpile. As our
casting station and it is im- é o / \ readers know,.the reactance qf a coil increases with
mediately evident that the & o frequency, so if the two circuits of a bgnd—pass filter
simple tuned circuit, whose * / \ are coupled tqgethe.r by a common 1nductance_(a
characteristic is always like - coil) the coupling will be three times greater at 1500
that of Fig. 3, will cut side- -25-20-15-10-5 O 5 10 15 20 25 k.c. than at 500 k.c. If the coupling is adjusted to
bands and therefore reduce KC. OFF RESONANCE give a characteristic like that of Fig. 4 at 500 k.c.
the high audio frequencies so FIG.4 then at 1500 k.c. the flat top of the curve will be
essential if speech reproduc- ’ three times as broad and the receiver will not be
tion is to be natural and . . sufficiently selective. If we couple the tuned cir-
Fig. 4. Band-pass_circuits, properly cuits together by means of a small condenser, whose

music is to have the sparkle
and crispness that depend so
much upon the upper audio
frequencies. At 5000 cycles
off resonance the circuit
whose curve is shown in Fig.
3 would reduce the 5000

cycle note to 60 per cent of its amplitude.

sides of the curve.

Also, although the

coupled together, eliminate side-band
cutting and at the same time improve
the selectivity due to the straight

Compare this

characteristic with Fig. 3

simple tuned circuit is too sharp at 5000 cycles off resonance

it is not sharp enough at, say 20,000 cycles off resonance, in
this case 20 per cent of the signal remaining at 20 k.c. off
resonance. In other words we have the very peculiar condition
where the selectivity is too sharp within the range of the
sidebands but not sharp enough at frequencies beyond the side-
What we must do is decrease the selectivity within the
range of the sidebands and increase the selectivity outside the

bands.

ance.

reactance decreases with frequency. the conditions
are reversed. If the coupling is adjusted to the
proper value at 1500 k.c. the flat top will be three
times as broad at 500 k.c. Therefore. if we use
simple inductive coupling the selectivity is poor at
1500 k.c.; if we use only capacitive coupling the

selectivity is poor at 300 k.c.

For these reasons we find that the band-pass circuits of the
Hi-Q 31 are coupled together by bofi capacity and induct-
The result is practically uniform band-pass character-
istics over the entire broadcast band. The selectivity is just
as good at 500 k.c. as it is at 1500 k.c., or at 1000 k.c. At all
times the essential sidebands are passed without attenuatior:
without loss—and the fidelity and selectivity of the set ure
therefore excellent and uniform at all points of the dial.
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Such circuits are not easily designed; they require a great
number of measurements in the Hammarlund laboratories but
it is certainly true that if really excellent performance is to be
obtained from a receiver it is essential that band-pass circuits
be used, and furthermore that they use combined inductive
and capacitive coupling, such as is found in the band-pass
filter of the Hi-Q 31. Those experimenters who want to study
for themselves the theory of band-pass circuits will find con-
siderable information in Pierce’s Electrical Oscillations and
Electrical Waves or Morecroft’s Principles of Radio Com-
munication.

Another feature incorporated in the Hi-Q 31 receiver are
special “uniform gain”
radio-frequency trans-
formers between the T
various screen-grid i
tubes in the r.f. ampli-
fier. By means of a
special arrangement
these transformers
have been designed to 5
give a very high gain §

Rapro News ror Drcryser, 1930

The circuit of Fig. 5 assumes that the constructor will use
the special loud speaker described in the first part of this
article. If this loud speaker is used the four leads from the
field winding are brought out in a four wire cable, attached to a
four prong plug fitting a standard UX tube socket. When this

plug is inserted in the socket mounted on the sub-panel marked
“SPKR” the 3000-ohm field coil acts as the second filter choke
and also replaces the top section of the voltage divider re-
sistor (it will be noted that this top section is left open in the
circuit Fig. 5).

The 850-ohm field coil acts as the biasing
resistor for the push-
pull —435 tubes and re-
places the bottom sec-
tion of the voltage di-

f vider (which is also
] shown open in the cir-
cuit).  This scheme

supplies about 8 watts
of field power without
increasing the drain on

Q 31 can, however, be
easily adapted to use
any speaker having its

and to smaintain this ! at i
gain over the entire - L2
broadcast spectrum. . == STt E
Ordinary r.f. trans- = i

formers give high gain
at certain frequencies
but much lower gain
(amplification) at other points on the dial. Obviously if a
receiver is to be uniformly sensitive to all frequencies, the r.f.
transformers must have uniform gain characteristics. The
radio-frequency transformers in the Hi-Q 31 have such char-
acteristics. In addition; readers will be interested to know that
all the variable condensers in the receiver are constructed using
a new insulation material, “Parmica” which has but 10 per
cent of the losses of ordinary insulating materials. The result
is sharper tuning and greater gain.

The Hi-Q 31 also makes use of a linear screen grid power
detector, with automatic bias. In this way and possibility of
detector overloading is eliminated. R.f. feedback between the
detector output and the antenna circuit, frequently a trouble
experienced with many receivers, is prevented by means of the
double section filter in the plate circuit of the detector—this
filter shown in the circuit diagram Fig. 5, consists of two r.f.
choke coils and two 0.00025 mfd. fixed condensers. The audio-
frequency amplifying system consists of a resistance stage
followed by a —27 and a push-pull output stage with —435 tubes.

The completely assembled receiver and power unit with output transformer
and magnetic speaker

% the rectifier. The Hi-
3

own field supply. The
additional parts re-
quired are a special 40
mil Hi-Q 31 filter
choke «coil and one
four-prong plug. Two wires are soldered to the terminals of
the choke and their other ends connected to the “P” and
“F-}-” terminals of the four-prong plug—the “G” and “F—7
terminals of the plug are left open. These wires from the
plug to the choke should be of such length that the choke may
be placed on the lower shelf (or any other convenient place)
of the cabinet.

Then the wire from the “F-}-” terminal of the socket marked
“SPKR” is moved to terminal No. 6 of the divider and a
lead from the “G” terminal of the socket is connected to
terminal No. 1 of the divider. These simple changes are all
that is necessary to adapt the Hi-Q 31 to the use of any loud
speaker having 110 volt a.c. supply.

The above discussion will have served not only to indicate
some of the interesting and important features of the Hi-Q. 31
but will also have brought out a number of ways in which the
receiver differs from the Hi-Q 30. The Hi-Q 31 is actually
considerably more selective due to the use of combined ca-
pacitive and inductive coupling in the (Continued on page 549)

Hhe 2 Sm.i

Fig. 5. The complete circuit diagram of the Hi-Q 31
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Some New Circuit Developments
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7
the

broadcast superheterodyne have experienced slight

interference from high-powered locals.

with small outlay for parts

By George E. Fleming

NE of the advantages in building a receiver on the

“unit plan” is the ease with which altcrations may be

made to the assembly if occasion demands. While

entirely satisfactory for the vast majority of cases,
some few ol the experimenters that have built the “broadcast
superheterodyne” have experienced a little difficulty with in-
terference il they happened to be located too close to a high-
powered transmitter. This so-called image interference is due
to the fact that with only one tuned circuit ahead of the first
detector tube, it is possible to apply sufficient signal voltage
to the grid of the first detector, if the unwanted station is of
sufficiently high power and located close to the receiver, to
drive the grid positive. Whenever this happens the wanted sig-
nal is modulated with the unwanted signal, and no amount of
selectivity in the intermediale amplifier will prevent this
happening.

The remedy was obvious, increase the selectivity ahead of
the first detector. There were many ways of doing this. and
most of them were tried, until the method described here was
evolved. Briefly, the system cmploys a volume control in
the antenna circuit that is a potentiometer, with the movable
arm connected to the grid of the radio-frequency amplifier
tube, the plate of which is tuned, and coupled into the grid of
the first detector tube, which is also tuned, forming a band-
pass or band-selector circuit. The balance of the circuit is
practically unchanged, except the method of winding the coils

Herein is
given a simple method of correcting that difficulty,

roadcast Superhet”

Some of the experimenters that have constructed the

The author is shown above examining the coils of this
small and compact unit. At the left is a top view of the
oscillator and first detector

and coupling the oscillator to the first detector. This will be
explained in turn later in this article. This system has several
advantages over the more usual systems.

To begin with, we have the problem of controlling the vol-
ume output of the receiver. Much has been said in favor of
different types of volume controls. In fact, quite a dissertation
could be written on this question alone. Without going too
deeply into pros and cons, let it suffice to say that the writer
has always favored placing the volume control in the antenna
circuit of a receiver. This has very definite advantages; In
this position no distortion of the signal results when the control
is almost fully retarded. Another advantage is that the resis-
tance is carrying no current, so the danger of burning out or
becoming noisy in normal operation is eliminated. The dis-
advantage of this system lies in the fact that when used the
control is almost invariably used across an antenna coil. In
this case, even in the full retard position, sufficient capacity
coupling to the antenna exists to give (Continued on page 550)

The circuit diagram of the oscillator and first detector
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Development of the

I \OR a long time after the first
works of Hertz were published
showing that electrical power
could actually be transmitted

through space without connecting wires,
physicists and experimenters, greatly in-
terested, tried various systems for the
transmission and reception of these wire-
less waves as a laboratory experiment.

At first the mere repeating of the
Hertzian experiments was considered to
be quite a feat. Marconi was one of the
first to appreciate the great commercial
possibilities of the new art and he and
his associates worked to find some prac-
tical means to transmit and receive the
energy by wireless, which when properly
coded would give them a new system for
the transmission of intelligence. One of
their most important contributions was
the coherer, which was by far the most
sensitive detector of the wireless signals
devised up to that time. The transmit-
ting systems depended entirely on brute
force methods to get through. Huge,
high-powered installations developing
enormous voltages across a spark gap,
which. connected to all manner of large
and complicated antenna systems, were
considered essential.

Although the general theory concerning
these waves was known and accepted,
methods of actually measuring what was
going on were still unknown. The lack
of measuring tools retarded the work to
a great extent and things progressed on a
more or less cut-and-try basis. Gradu-
ally, however, the nature of the problem
became better and better understood.
The frequencies involved were so much
higher than any previously used in elec-
trical work that a new technique of meas-
urement had to be evolved. As these
problems were gradually solved the art
progressed until quite reliable communi-
cation up to several hundred miles be-
came common. With the introduction of
Poulson Arc and the high frequency Alex-
anderson alternators, which produced
true undamped oscillations, the maximum
transmitting range was increased until
transoceanic handling of messages be-
came a commonplace. So far. no one
had become seriously interested in the
transmission of the voice by wireless, and
the major effort was still for more re-
liable point-to-point communication by
code,

The discovery of the vacuum tube

opened up new lines of thought and development.
an incomparably more stable and satisfactory oscillator, and more
sensitive detector and amplifier for the high frequency wireless sig-
nals than anything known up to this time.
aged the development of the wireless telephone tremendously and in
1915 the engineers of the Bell System established voice communica-
tion between Montauk Point, L. 1., and Wilmington, Delaware.

It was not until 1920 that the idea of public broadcasting of pro-
gram amusements was conceived. These broadcasts were designed
to stir the public interest in radio and to create a market for receiv-

ing sets.

The first sets were cumbersome, bulky, complicated and incon-

-ment shown at the right

MR. THIESSEN, an engineer with
the General Radio Company of
Cambridge, Mass., has been able to
draw on the long experience of his com-
pany in its work of supplying the labo-
ratories and servicemen with all kinds
of precision test equipment. In this
article Mr. Thiessen succeeds in paint-
ing a word picture of the early history
of receiver testing contrasted with the
present-day trend. Servicemen par-
ticularly will find this discussion of
value because they will appreciate the
exactness of today’s test methods only
in the light of their development.

Mutual conductance is the
best figure of merit of a
vacuum tube. The instru-

measures the mutual con-

ductance of any of the

UX or UY tubes. When

the bridge is balanced the

mutual conductance may

be read directly on the
scale

This device was

Its introduction encour-

www americanradiohistorv com

venient to use. They were all adapta-
tions of the various sets that had been
used previously for the reception of code.

The three important qualities that are
now looked for in receiving sets are sen-
sitivity, selectivity, and quality. The
last two of these were utterly neglected
in those days when sensitivity was the
great consideration.

The first broadcast receiving sets were
nearly all hand made, and were mostly
built by amateurs who were curious to
hear the experiments being carried on by
the pioneer broadcasting stations such as
KDKA, WJZ and WGY. These early
sets were constructed of such parts as
could be gotten together easily out of the
usual material lying around an amateur's
laboratory. No one ever heard of the
refinements of good quality of reception,
and simplicity of operation which came
later.

The interest in broadcast reception
spread, and soon kits of knockdown sets
were sold to a large and avid public who
were beginning to become conscious of
the entertainment value of some of the
broadcast programs. Between 1922 and
1925 the set building craze reached its
height and everyone was constructing his
own_receiver, being his own designer and -
service man.

At about this time a few manufactur-
ers began to make completely assembled

The General Radio type 360 test oscillator
(at left) delivers a properly modulated ra-
dio frequency which makes possible tests
on the alignment and selectivity of the
receiver. By turning a switch a second
oscillator is started which provides fre-
quencies from 175-180 kilocycles for test-
ing the intermediate amplifiers in super-
heterodyne receivers
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" )ESIGN and L ESTING

of Broadcast Receivers

In this article the author traces the change which has taken place during

the last eight or tem years in receiver design and testing.

Then, it was

thought satisfactory to give the receiver the most perfunctory of tests, if any

at all.

Today, due to the exacting conditions which a receiver must meet,

manufacturers must necessarily perform accurate tests with precision mea-

suring instruments so that the purchaser will be assured of the receiver’s

sensitivity in microvolts per meter, its band-pass qualities and its overall
audio-frequency response

By Arthur E. Thiessen*®

sets. In order to compete with the
popular kits and homemade outfits that
were already in such wide use, they began
the development of a product which
would be superior in performance and
simple of operation. To this end they
organized engineering laboratories. Many
of the laboratory instruments of meas-
urement which are in common use now
had not been developed at that time.
Great progress was made under these
handicaps, however, and in a short time
the majority of broadcast listeners were
buying their sets ready-made.

The greatest emphasis in the design
of receivers was still on greater sensitiv-
ity. but as the number of broadcast sta-
tions began to multiply it became obvious
that more selectivity was necessary for
satisfactory reception. All kinds of cir-
cuits were tried but the best for all-
around work seemed to be the multiple
tuned stage r.f. amplifier followed by a
detector and one or two stages of audio
amplification. This system with varia-
tions is still in general use. Some sets do
all of the tuning in a pre-selector circuit
followed by an aperiodic amplifier.
Others use the superheterodyne by means of which the received
broadcast signal is heterodyned down by a local variable fre-
quency oscillator and amplified at a lower frequency, for ex-
ample 175 kilocycles, by an amplifier tuned to this frequency
only.

Telephone engineers had been working for a long time on
the study of speech and its clectrical reproduction. As the de-
mand for better quality of reception grew, radio engineers
drew on this fund of knowledge in order to help them to im-
prove the voice frequency response of receivers.

However much engineering development the manufacturer
of radio reccivers expends on its design, there remains the
problem of comparing the performance of the quantity-pro-
duced unit with that of the laboratory model. Without rigor-
ous inspection some defective units are likely to reach the user,
which causes expensive replacements and is bad for the name
of the manufacturer.

It is usual to check the component parts before assembly
and follow this by supplementary tests on the completed

receivers.

*Engineer, General Radio Co.

An ohmmeter is a most useful device
for continuity tests and for checking
the values of the various resistors in

The one shown here reads
from 0 to 10,000 ohms

chassis. Sometimes these tests are con-
ducted by simply tuning in on a few
broadcasting stations and judging by ear
how it works. This try-it-and-see-if-it-
works sort of test is rapidly becoming
obsolete. Many manufacturers are in-
stalling very complete and accurate appa-
ratus to conduct these tests in such a way
as to eliminate as much of the human
element as possible.

Tests of the overall sensitivity of the
receivers are made by introducing a
known amount of modulated radio-fre-
quency voltage into the set at the an-
tenna terminals exactly as would be got-
ten from a broadcasting station, except
that the modulation is at only one fre-
quency. The output of the set is con-
nected to a meter instead of to the loud
speaker, and the actual output power is
read. The input is held constant and the
set, in order to pass inspection, must de-
liver a definite predetermined output
power. Inspectors are able to make
rapid and most. exact tests for sensitivity
on the completed chassis in this way.

The RCA-Victor Company in Camden,
New Jersey, has developed a means by
which its operators can align the coils and condensers of the
intermediate (175 KC) frequency amplifier visually. That is,
the resonance curve of the coil and condenser are projected
on a screen and the operator adjusts the coils until the peak
of the resonance curve falls on a line that marks the point of
the proper resonant frequency. (Mr. Fleming describes the
RCf)\-Victor test procedure in another article in this issue.—
Ed.

The audio amplifier is a very important part of the receiver,
since its performance determines in large part the quality of
output of the receiver., There has been quite a concentration
of effort recently in the development of satisfactory amplifiers
and the performance tests on these units are quite important.
Usually the tests are made to determine the response of the
amplifier over the voice frequency band; and to this end de-
vices have been evolved which enable an inspector to make
these tests very speedily and accurately.

As a result of all of this development work and the careful
examination of the complete receivers many of the receivers
of today are very high grade. Like anv other intricate piece
of machinery they are apt to (Continued o» page TH3)
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aking Modern

Few radio owners have any notion
tive membranes in their receivers, are
a trip through the modern plant of
Newton, Mass., and on these pages we
the interesting scenes in the plant

this highly specialized

Automatic machines for making flares. Each ma-

chine delivers the finished flares to individual

troughs on the conveyor for the purpose of quickly

detecting and correcting any irregularities which
may creep into the product

The sealing and exhausting machine shown above combines what
were formerly two separate operations producing more tubes more
uniformly by eliminating excessive cooling between the end of the
sealing operation and the beginning of the exhaust operation

Above are the furnaces where material for plates is
carbonized. The purpose of this operation is to impart
improved heat radiating properties to the plates of the
higher powered tubes, such as the -80 and the -45,
rectifier and output tubes respectively. This material
is usually purchased by tube makers in the carbonized
state, but here carbonization is carried out under local

control to insure uniformity of finished tubes

The girls shown below are inspecting the
tubes for appearance. After the tubes
have been completed and successfully
passed the many electrical and mechani-
cal tests, they are given a final inspection
 for uniformity and appearance before be-
ing packed in cartons

Above is the mount assembly. Glass
flares from flare-making machines ar-
rive at this department, where the
various elements of the tube struc-
ture are assembled by means of small
electrical welders operated by highly
skilled workers

At the left (in circle) is the base wiring inspection.
Instruments at the operator’s right instantly detect any
wrong connections before the final soldering

WwwWw americanradiohistorv com


www.americanradiohistory.com

Rapnto News ror Deceaser, 1930 _ 513

acuum 1 u

how the tubes, which are the sensi-
made. Omne of our engineers has taken
the Eveready Raytheon Company at
have a camera recording of some of
illustrating the production technique of
manufacturing process

Fred D. Williams, Manager Radio Tube Division, National

Carbon Company. The motivating force behind this mod-

ern and efficient tube plant, Mr. Williams believes that de-

fects should be discovered before leaving the factory. The

story told here indicates the manner in which this belief
has been put to practice

Below—The X-ray

tells the story. Cath-

ode at right is defec-
tive

(Above) How X-ray photographs eliminate defective

cathodes. A bright light below the film enables the in-

spector to locate defective cathodes in the film. The

inspector places a pointer over the photograph of the

defective cathode and a clever pantograph arrangement

causes a similar pointer to come to rest directly over the
defective cathode itself

RN AR RN it

In the above X-ray cabinet

where photos zre made there

is room for four shallow trays,

each containing 100 complete
cathodes

At the left, reading from
left to right, are three
stages of mount assembly:
Four pillars sealed into
glass stem, tube elements
welded to four pillars, and
complete assembly of tube
elements

o e o m—

In the above room the complex chemicals which
form the electron emitting surfaces are carefully
compounded and applied to the filaments and cath-
odes under laboratory conditions. At the left the
cathode assembly is shown. Reading from left to
right: Bottom insulating plug, insulating support for
filament, filament, top insulating plug, cathode
thimble, assembly ‘of parts 1, 2 and 3, assembly of
4, 5 and 6 uncoated cathode, coated cathode, finished
cathode ready for mounting in complete assembly of
tube elements
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The effective use of short-wave radio being made
by the corps of army engineers, at present survey-
ing the proposed canal across Nicaragua, is inter-
estingly told in this article. Radio plays an all-
important part in expediting every phase of the
project whose completion may equal or exceed
the engineering feat of the Panama Canal

Major D. I. Sultan, Corps of Engineers, was placed in charge of the
survey in Nicaragua and Major C. P. Gross, Corps of Engineers, was
given command of the battalion.

Major Sultan, with Company “C”, arrived in Nicaragua in August,
1929, and established headquarters in Granada. By October the ma-
jority of the company was encamped along the San Juan River and
had begun the field work. The remainder of the battalion, with detach-

The radio mast and antenna at
Granada, March, 1930. Remote
control is used here. The trans-
mitter is on the screened porch
behind the mast while the re-
ceiving booth is across the patio

At the right is shown the radio
tent at Camp Graves (Fort San
Carlos), March, 1930

(Public Resolution—No. 99—70th Congress)

Sec. 2. The President 1s hereby authorized to cause to be made,
under the direction of the Secretary of War and under the
- supervision of the Chief of Engineers, and with the aid of such
civilian engineers as the President shall decmn advisable, a full
and complete investigation and survey for the purpose of revising
and bringing down to date the reports of the Istlhimian Canal
Commission transmitted to Congress, with respect to the prac-
ticability and ddvantages and approximate cost of constructing
a canal across Nicaragua, and for the purposc of obtaining all
additional available information respecting (1) the most practical
route for an interoceanic ship canal across the Republic of
Nicaragua by way of the San Juan River and the Great Lake
of Nicaragua. or by way of any other route over Nicaraguan
territory. including suitable locations for harbors at cach of the
termini thercof; (2) the practicability and approximate cost of
constructing and maintaining such canal; and (3) the approx-
imate cost of acquiring all private rights, properties, privileges
and franchises, if anv, included in or necessarily affected by
sweh candl route.  (Approzved March 2, 1929.)

by the resolution partially quoted above, a provisional

battalion of Engineers of the Regular Army was organized

and designated as the U. S. Army Engineer Battalion in
Nicaragua. It was composed of the following units: Head-
quarters and Service Platoon (29th Engineers, Fort Humphreys,
Virginia), Company “A” {Company “A”, 1st Engineers, Fort
Dupont, Delaware), Company “B” (Company “A”, 20th Engi-
neers), and Company “C” (Company “F”, 11th Engineers,
Corozal, Canal Zone). The total strength of the battalion,
with attached troops, was 25 officers and 250 enlisted men.

IN order to carry out the investigation and survey authorized

ments of Medical Corps, Signal
Corps, Quartermaster, and Fi-
nance troops sailed from Brook-
lyn on the “Chateau Thierry” on
October 15th and arrived at
Corinto on the 24th.

It was with a feeling of eager-
ness that we placed our feet on
Nicaraguan soil. We were near-
ing the end of our journey. We
were in a strange country, which
was to be the scene of our activ-
ities for some time, no one knew
just how long. We all felt that
we would have big problems to
face in the near future. The
attached troops, while they did
not anticipate any direct connec-
tion with the engineering features of the survey, knew that they
were about to engage in something new and different. They
were to have their problems along with the Engineers. A
handful of Signal Corps men were to be faced with the job
of providing dependable communication between widely sepa-
rated jungle camps. A small Quartermaster detachment was
to supply these camps over a “shoe-string” line of communi-
cation. The Medical detachment had to keep us well or cure
us if we became sick, always a job in the jungles. But the
sentiment down to the buck private was “Let’s go!”

Above is an interior view of the station at Camp Hoover
(Ochoa), February, 1930. The operators are First Class
Privates, T. O. Cresnap and P. T. Peters
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Uncle
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am’s Hngineers

Plan the Nicaraguan Canal

By Lieut. Stanley J. Horn
and
Sergt. Everett C. Smith
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BOTH Lieut. Horn, Corps of Engineers,

and Sergeant Smith, of the Signal Corps,
are actively engaged in the Nicaraguan sur-
vey and are well equipped to give readers
of Rapio NEws a first-hand account of the
radio story behind the brief newspaper re-
ports that announced, more than a year ago,
the initial step in this tremendous under-
taking.—EDITOR.
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SCALE of MILES |

The route along which the
work was to be carried on was
about 180 miles in length, ex-
tending from Greytown generally
along the San Juan River to Fort
San Carlos, across Lake Nicara-
gua, and to the Pacific Coast in
the vicinity of Brito. Along this
route we found a wide variance
in topographic and climatic con-
ditions which necessitated a
diversity of methods of work,
supply, and hahitation. At Grey-
town, where the annual rainfall
is in the neighborhood of 300
inches, and where the dry season
signifies the time of year when
the sun comes out for short in-
tervals between rains, we found one condition. Throughout
the San Juan region there are no roads and the only possible
communication is by boats on streams which are frequently so
obstructed by fallen logs that they must be cleared before
passage up or down stream is possible. On the Pacific side,
instead of the practically impenetrable jungles of the San Juan
region, we found coffee and banana plantations and a little
cotton. Here there are some roads which are passable for
ox-carts in the dry season, which extends from about December
1st to May 15th.

Camp Graves (Tore San Carlos, March, 1930), showing First
lass Preivace Allen Toints and Private Henry Elliot

The above map gives a clear
picture of the extensive scene of
activities of ,the U. S. Army En-
gineer Battalion in Nicaragua at
present engaged in surveving the
proposed canal

At the left is an exterior view
of the radio station at Camp
Hoover (Ochoa)

“C” Company had established
their headquarters at Ochoa and
had their work well under way
upon our arrival. “B” Company
was assigned the eastern end of
the work and left Granada early
in November. They located at Greytown, built camp, and
began clearing the streams which would permit them to push
westward toward the East Divide where they were to join
“C” Company. “A” Company moved to Brito at the begin-
ning of the dry season, changing their camp sites as the work
progressed toward the lake. A subsistence warehouse was es-
tablished at Fort San Carlos for the supply of the river camps.
The detachment there was also assigned the task of operating
our river transportation.

Communication with the troops in the field is by a lake
steamer which makes a round trip to San Jorge and Fort San
Carlos once each week. This boat, named “Victoria”, was built
in Wilmington, Delaware, in 1883. Notwithstanding 47 years
of hard service she is still giving dependable transportation.
Leaving Granada on Tuesday morning she docks at San Jorge
that afternoon and after a few hours’ stop crosses the lake to
Fort San Carlos, arriving there on Wednesday morning. After
a short stop there she returns by the same route, arriving at
Granada about noon on Thursday.

From Fort San Carlos down the San Juan to Greytown we
had to provide our own transportation. A gasoline launch tow-
ing one or two Army pontoons, usually two, leaves San Carlos
on Thursday morning and gets to Ochoa that night. Laying
over there for the night it proceeds downstream the following
morning, arriving at Greytown on Friday night. Saturday
morning, bright and early, it starts bucking the curren® on :he
return trip, getting back to San Carlos on Monday night, This
gives the detachment there two days to look over their morar,
tend to a thousand and one little details, and get evervihing
in shape for the next trip.
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Description of Technical Terms

SCR-132.—Radio transmitting and receiving set, type
SCR-132. It is capable of communication by means of con-
tinuous wave telegraphy, modulated continuous wave tele-
graphy and telephony. Its maximum working range is con-
sidered to be 200 miles for telephone and 600 miles for
telegraph. The transmitter is capable of operating within the
frequency band of 150 to 350 kc. The receiver covers the
frequency band of 100 to 1000 kec.

SCR-136.—Radio transmitting and receiving set similar
in character to the SCR-132, but of lesser power. Its maxi-
mum ranges are: Telephone, 30 miles, and telegraph, 100
miles. Both the transmitter and receiver operate within the
frequency band of 333 to 857 kc. The power supply for both
the SCR-132 and the SCR-136 transmitters is obtained from
gasoline engine driver generators.

T.G.T.P.—Tuned grid, tuned plate.
transmitter.

QRM.—Radio procedure signal meaning interference.

BB-41.—A small-sized storage battery.

VT-2—A 5-watt vacuum tube.

Counter E.M.F.—A voltage built up in a rotating motor
armature or in a transformer which opposes the applied
voltage.

A common type of

The station shown above is Camp
Hurley (Greytown)

From the above schedule it is
evident that “by return mail” means
a delay of at least nine days. Un-
less the company commander at
Greytown answers all correspon-
dence between supper and breakfast
of the night that the river boat is
there the delay becomes sixteen
days instead of nine. Such slow
communication with the troops in
the field is not only exasperating at
both ends but at times results in
inefficiency and hardships.

Foreseeing these ditficuliies the
War Department provided the ex-
pedition with a Technical Sergeant
and eight privates of the Signal
Corps, and four complete radio sets.
They included two SCR-132 and two SCR-136 sets. This
equipment arrived at Granada early in November, as a part
of the initial shipment of equipment and supplies for the
battalion.

This shipment began to pour into Granada, via the narrow
gauge railroad which connects us with Corinto, on November
3rd. On the 3rd, 4th and Sth everybody turned to and
assisted with the unloading. About 525 tons of Quartermaster,
Engineer, Signal and Medical property, organization equipment,
and some personal property were all arriving together and the
big problem for everybody was to get the stuff unloaded, segre-
gated, and piled out of the way.

By the afternoon of the 5th the work was sufficiently in hand
so that the Signal Corps personnel was released from the
unloading and they immediately began the work of opening,
sorting and repacking the radio equipment. In the original

Rapro’ Ngws ror DreceEMBER, 1930

packing no attempt had been made to consolidate the equipment
pertaining to individual stations. Consequently it was neces-
sary to unpack nearly everything here. It was desirable to get
the equipment for two of the stations down the river out of
the way before the movement of “B” Company to Greytown
took place, since this movement would tax our river transporta-
tion to capacity. For this reason the segregating and repacking
was given priority over the establishment of the Granada
station. After five long days of hard work this was all com-
pleted and the station here set up and in operation. Contact
was made between Granada and NAZ, the Naval Station at
Headquarters 2nd Marine Brigade, at Managua, on the evening
of November 10th.

When the Victoria sailed from Granada on November 12th,
she carried Sergeant Smith and four privates of the Signal
Corps, an SCR-136 for Fort San Carlos, and an SCR-132 for
Ochoa. Arriving at San Carlos on the 13th the Ochoa set
was loaded on our river boat and Sergeant Smith and two
men accompanied it down the river on the following day. Upon
arrival at Ochoa they immediately set to work and with some
assistance from the Engineers cleared a place for the station
and put the equipment in place. The ground was so soft that it
was necessary to lay logs as a foundation for the heavier
pieces. They had the station in operation and were in contact
with Granada on November 16th.

In the meantime the two operators who had remained at
San Carlos had not been idle. Sergeant Smith had designated
the site for the station before proceeding down the river and
these two men had immediately gone to work. There is no
transportation of any kind at San Carlos except boats. It is
several hundred yards from the dock to the station site, up a
hill, and over rough going. Notwithstanding the difficulties with
which they had to contend, these two men, with such assistance
as the small supply detachment was able to give them, installed
their SCR-136 and called us on the evening of November 15th.

The other 136 and two operators left Granada on November
19th on its way to Greytown, 130 miles below San Carlos and
at the mouth of the San Juan River. Sergeant Smith joined
the shipment en route and arrived at Greytown on the evening
of the 23rd. Here the station was opened and contact estab.
lished on the following day, after about 10 hours of work and
during a continuous and heavy downpour.

In order to obtain direct communication with the “Home
Land” and civilization via Signal
Corps channels, a high frequency
transmitter was being born shortly
after the initial rush of installing
the four stations was over, and a
requisition for a Navy type R.G.
high frequency receiver was on its
way to the “States.” By using
sundry old variable receiving con-
densers that naturally adhere to a
traveling radio man, considerable
Ingenuity, and a little hay wire, a
fifty-watt T.G.T.P. connected to a

(Continued on page 564)

At the left are the transmitter and

generator units at Granada. Private

W. B. Smith is shown at the trans-

mitter. A close-up of some of the

apparatus at this station appears
below
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Luguipping the

W ALDORF-ASTORIA

with Radio

“The new hotel will be equipped with the largest
combination radio, talkie, music reproduction and
public address system ever installed in any building”

517

By John Rutherford

RAVELERS are critical of hotels and the more traveled

they are the more prone to point out the deficiencies of

service. All hotels pride themsclves on their service.

The Waldorf-Astoria is no exception, although just now
its service is mostly on paper and a matter of history. This
famous hostelry first served the public as the Waldorf at 33rd
Street and Fifth Avenue in 1893. TFour years later the Astoria
annex appeared on the site of William Astor’s home at 34th
Street and Fifth Avenue. The service of the Waldorf-Astoria
was above reproach, yet news prints of 1902 told of Prince
Henry of Prussia complaining about the hot water. Most of us,
at lesser inns, have complained at one time or another about
the cold water.

But at the new Waldorf-Astoria going up at 49th Street and
Park Avenue, guest service includes conveniences far beyond
the critical eye—or hands—of Prince Henry or most of the
other more or less famous patrons of the great tavern that shel-
tered so many and varied dignitaries, from Li Hung Chang to
“Diamond Jim” Brady. Guests of the new Waldorf will not
even be annoyed by the necessity of going to the opera, except
for the lure of the grand tier, and as for the talkies, they only

need to take the elevator to the ballroom. The sound film
programs even, can be broadcast to other parts of the hotel
when occasion requires.

The new hotel will be equipped with the largest combination
radio, talkie, music reproduction, and public address system
ever installed in any building. It is a system especially designed
to meet the varied uses of a hotel the size of the Waldorf-
Astoria with its many public rooms and thousands of guest
rooms. In general, the equipment provides:

1—Facilities for reproducing in the various public rooms
recorded programs or music originating in other sections of
the building.

2—TFacilities for distributing six programs to all of the 2,000
separate guest rooms where the entertainment desired can be
selected and its volume controlled. These programs can either
be obtained from the radio, the music reproducing system, or
the public address amplifiers. '

3—A centralized antenna system will enable patrons of ap-
proximately 140 apartments to connect their individual radio
sets to 2 common antenna.

4—Public address facilitics in each of the more important

rooms.

& Thz equipment will be so ar-
IRE_TERMINATING--, ranged that 1 ix
CONDENSER TELEPHONE--. WIRE QUIPMENTS : d~° Al tit can be used as six
. ~TRANSMITTERS LINES ™ Individual public address chan-
2 o oLume nels or six individual program
20 ol mxine | —_ e ‘ supply channels to every guest
al EQUIP'T, [ | g
3% OH Ave jow [ &J%; E e 5% E ’,)E ot & room. The apparatus can also be
E g AMPRS. Lo [ MASTER | | SPEECH Fe dég o 35 F A o connected so that part of the six
: CONTROL | | AMP'R. zgz 5% 53 channels can be employed for
) wir v | a3 A public address systems and the
—1 equipm'Ts. [* 2w Spegch AVER. rower] | 3 / remainder for program supply
- A e 2} .
Ty ™ €alivment = 8F FIERS 8] SPEAKERS entertainment. ~ Any programs
Il aeeRo- [ REPRALGTION orlimatmg 1:} thlc): p(;{bh;baddéess
system can also be distributed to
p—
3RO SPEECH * AMP'R. POWER [~ :
o B AveLER b | BET e ARG H Sl !he guest rooms. In other words,
EQUIPMENT ONIT FiERs | 3] tZ if the voice of some well-known
a 5% public speaker is being repro-
e g ;
_ a1 sPEECH A6?§+Q POWER [+ z Vs duced in the ballroom of the
RECERCER s AMBLRIER B 5] DIST e e Aviee grz— Loud hotel, his voice can be amplified
=t SPEARERS and .heard in the various other
| | raoio swe sPEECH | AMP'R poweRf= > ot public rocms as well as in the
Ll AMBLIEIER DIST > AMPLI « (Continued on page 559)
o)
W
-
&TH- SPEECH AMP'R. POWER ™~ . . o
L_ RecedOp b= —  AMPLIEER |- IST = > AMPLFL 3 A diagrammatic presentation of
EQUIPMENT UNIT FIER! jm !he circuit arrangement employed
in the speech amplifier system
of the Waldorf Astoria
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Figs. 1 to 5, inclusive, show diagram-

matically the function of Marconi and

Hertz antennas and also half wave, full

wave, current feed and voltage feed
antennas

QUESTION : What must be the
length of a radiator for a Zepp-feed
antenna system to operate efficiently
on a wavelength of 414 neters?
(7,250 FEilocycles).

ANSWER: 64.998 or 65 feet.

MATEUR transmitting antenna
systems would be simple affairs

if that was all there is to them

Practical Antenna
for the AMATEUR

Hertz or Marconi? Full Wave or Half Wave?
more such questions on the design and construction
wants to obtain utmost efficiency in the operation
Rapio NEWS readers as the designer of the Rapio

subject of antennas with an authority

By Fred H.

—and vet, that’s all there is to them. They may look  same size wire or ribbon as that used in the transmitter plate
like complicated and intricate affairs, but that is only because  circuit. The coupling between the two should be variable,
they haven’t been studied carefully. Before attempting to of course. The antenna tuning condenser should be of the
design any type of transmitting antenna, for amateur use, an transmitting type with sufficient spacing between the plates
understanding of antenna principles and limitations should be to withstand the wvoltage. Capacity, 250 to 350 micro-

reviewed. :

microfarads.

This review will bring forth the information that there are Of the Hertz type antenna systems, three of them are used
but two types of antenna systems: the Marconi type and the in general amateur practice; the full-wave radiator, Fig. 3;

Hertz type. The Marconi type, Fig. 1, A,
uses a ground in which case the maximum
antenna current indication appears at the
base of the antenna system. The Hertz
type, Fig. 1, B. uses no ground and the
maximum voltage indication appears at the
free end, while maximum current indication
appears at the center of the radiator; in
this case, a one-half wave radiator. Of the
two types, the Hertz type is considered to
be used in practically every amateur trans-
mitter.

The Marconi type is seldom used by the
amateur. Since it is so seldom used, it may
be dismissed with a practical schematic ar-
rangement, that shown in Fig. 2, The radia-
tor, that length or section of the system
from the point X to the point Y. must be
approximately one-half wavelength long.
This length is not particularly critical in
the Marconi type antenna. It should bé
within a few feet of the proper linear length,
which will be taken up later—the methods
for determining feeder and radiator lengths.
The ground lead should be as short as pos-
sible, not over three to five feet. The an-
tenna inductance coil may consist of four to
six turns of the same diameter and of the

the half-wave radiator, Fig. 4, and the

/ . ome-quarter wave radiator, Fig. 5. Of
e these three systems, the most popu-
- lar, by far, is the half-wave radiator,
either with a single wire feeder or with
the Zeppelin feeders. Immediately

Fig. 9. The details of a “voltage feed”
Hertz antenna frequency suitable for use
in one of several frequency bands in the
amateur frequency assignment. At the
left, good mast design is an important
feature of satisfactory antenna construc-

e e A e

i tion
I ANTENNA Y-
ST 2 olile
~ L

}-oe >
| T em INSULATORS -7

VOLTAGE FEED
"HERTZ" ANT~
ENNA SYSTEM
FOR MULTIPLE

FREQUENCIES

FIG.9
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onstruction
T RANSMITTER

Current Feed or Voltage Feed? These and many
of transmitting antennas perplex the amateur who
of his “ham” transmitter. The author, known to
NeEwS Short-Wave Superheterodyne, writes on the
born of long experience in the amateur field

Schnell, wouz#

RADIATOR- Y

INSULATOR

Y
: COUPLING
i CONDENSE
L s,

S agmesirEe T
ENNA SYSTEM Sy

FIG.8  thw

Figs. 6 to 8, inclusive, give some idea

of the general construction details which

enter into the erection of a suitable
transmitting antenna

the same capacity.

A slight variation of this system is
shown in Fig. 7. 1t is used quite gener-
ally and especially where space is at a
premium. It is an ideal antenna system
for an apartment dweller who lives on
the top floor and who cannot erect any
other satisfactory antenna system. For
operation in the 7.000-7.300 kilocycle
band each radiator is 25 feet long. and
each feeder lead is 8 feet long, total
length of each. 33 feet, or the equiva-

after the discontinuation of the famous old spark trans- lent of a one-half wave radiator, which would be about 66
mitter, the popular antenna system was that shown in Fig. feet. The _tuning condensers, C1 and C2, each having a ca-
6, antenna and counterpoise. In this system the antenna pacity of 3350 micro-microfarads, would permit operation at any
was one-quarler wavelength long. as was the length of the frequency in that band. This system is often called the “doublet

counterpoise. Good practice for the best adjustment soon antenna system.”

Certainly it is one of the simplest systems

taught us that the counterpoise should be slightly less in  and thoroughly practical where space limitations do not permit
length than the antenna portion because of the greater ca-  some other desirable system. This antenna system was found
pacity to ground between the counterpoise and ground. to be the most satisfactory for use at WIEK-WOXH, Burgess

The best results were obtained when
cach ammeter, the one in the an-
tenna and the one in the counterpoise,
read exactly the same when the two B
condensers were set at approximately : =

*Chief of Staff, Radio & Television Institute,
Chicago, 1ll. .

A

1

i
0
B

Fig. 10. In this current feed system note

that the feeder 1s off center of the radi-

ator portion of the antenna system. At

the right is a Zepp antenna. Glass towel
rods are used as spreaders

';—~——— 2 WAVE ——————
Q300 o
x 4 4 A
H
|

X

RADIATOR

SINGLE WIRE
FEEDER

“SFEEDER MAY BE
50 TO 400 FT LONG

FIG.10

WwWwWw americanradiohistorv com

Radio Laboratory, Madison, Wisconsin, after
experimenting with several different systems.
One has to consider tke surrounding objects,
of which there are many at WOEK-WOXH,
not to mention a high-voltage power line
immediately overhead. Actual tests were
made to determine the results, A galva-
nometer was connected in the output of a
receiver, through a coupling transformer—
merely something to indicate maximum sig-
nal at Mr. Hoffman’s station, WOWF. lo-
cated about one mile from the Burgess
Radio Laboratory. Three different antenna
systems were compared, all within a couple
of hours, since we didn’t want weather con-
ditions to throw us off on readings. While
the exact galvanometer readings are not re-

_called, the maximum deflection with the pre-

vious best antenna system was, let us say,
15. With the present antenna system the
deflection was about 35 or 40, indicating
that this antenna system and in this particu-
lar case delivered a greater intensity of sig-
nal at the receiver. Each transmitter uses
this antenna system, one in the 14.070-
14,400 kilocycle band, one in the 7.000-7 300
kilocycle band and the other in the 3.5:7-
4,000 kilocycle band. (Cont’d on page 353)
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Fi—: Jircuits for
—=— Audio-Ai

deficiencies

HERE are a number of problems

or questions which will arise after

pondering for a while upon the in-

tricacies of the processes for both recording and repro-
ducing sound waves.

In the first place, the sound waves with which we deal are
very complex in shape; very seldom we find pure sine waves
in music and never in speech. This being so, how can we
understand the operations of the various apparatus and their
results in view of the fact that in our theories we assume sine
waves? A French scientist, while investigating heat conduc-
tivity in 1822 in his “Theorie de la Chaleur,” gave to pos-
terity the key to the solution; J. B. J. Fourrier developed a
theorem that applied to problems of the nature that we are
discussing, and which will furnish the basis of the analysis.
This theorem proves that any recurrent curve can be expressed
by an equation containing a sum of sine and cosines and is well
known to radio engineers, and in ordinary language means that
any periodic curve can be expressed by a sum of sines of terms
involving a fundamental frequency and its multiples. Conse-
quently, any periodic wave can be studied by analyzing the
effects of the individual components. There are cases, how-
ever, and quite numerous if not always present, where there is
no repeated cycle. Such cases may be analyzed by decom-
posing the curve into an infinite number of frequencies in-
finitely close together like a continuous spectrum, as may be
shown by Fourrier’s Integral. In either case, however, as long
as in the final sound wave, the coefficients affecting each of the
component frequencies are kept identical or at least in the
same ratio with respect to each
other as in the original sound wave

Part One

plifiers

with the frequency but with the acous-
tical conditions of the surrounding me-
dium; the free vibrations in the mechanical
and electrical circuits which take place besides the impressed
or forced vibrations at certain frequencies, and other innumer-
able non-linear links in the whole chain, the theoretical per-
formance of which is only an approximation with plenty of
limitations.

It is very fortunate that the amplifiers used in the recording
and reproducing operations are susceptible of affecting the
coefficients of the various frequency terms in the whole series
of integral. By the introduction of compensating circuits 1t is
possible to reinforce certain frequencies and subdue some
other ones at will with a minimum of free vibrations intro-
duced thereby.

Although, from a theoretical standpoint, there is no limita-
tion to the way in which the coefficients of the various terms
of a Fourrier series, that expresses mathematically the complex
wave, may be modified. Practical considerations will narrow
these limits considerably, as we shall see in our present dis-
cussion.

In order to see more definitely the scope of our problem, let
us glance over, rapidly, the progress of sound recording and
reproducing in the last few years.

Since the invention of the phonograph until the time when
the vacuum tube was developed more as an amplifying device
than a radio instrument, the acoustic limitations of recorded
music were so great that it is a wonder that people could sit
down and listen to such musical monstrosities as we had in
those days. In the matter of vocal
music and speech, conditions were

that was recorded, there will be 18

not half so bad as in the case of

| [
absolute fidelity even if, during o D(Bla,cy instrumental music because the
the process, those coe;fﬁafnts los(f;i o T I 7 A Q=10 fo=50 portion of the scale th?t was re-
their relative proportionality, an © 7 I B Q=5 fo=50 corded and reproduced fell almost
this seems inevitable. Thgrefore A \ C Q=5 fo=-60 within the range of .the humzn}
there is an absolute necessity Qf 8 / \ 3 B pe_lhe voice. Tones }_Jelow middle A (435
compensating for the inequalities in o international pitch) were heard al-
the way that 1t_lged co)efh%ie?}tls (or = , B\;\C \ ?95%1(3% in the)ir {)}?rtials. Above
maximum amplitudes) o e va- ) AN A® c.p.s. ere was Very
rious frequency terms in the ex- o 4 O N little; consequently the articulation
2 ot = g n Q1 W
pression of the complex wave will K A S of such consonants as ““S,” “F” and
suffer. . o TN \ “V” was very poor, and rﬁcordei((‘l1
i i t fer a foN fioli itch cou

maIttheilSlat\giarX Cilof?uct?l)tn Otoo fl:ese § . T o ;gih?)etOc?igiinngiaigh(ta}cllatfr%lrnc a flute
problems a priori, without the aid g 16 [' = SN playing the same notes.

of experiments, because there are > e e [ With vacuum tube amplifiers
many characteristics which are too :i 1N — and broadcast microphones it was
complex to express by simple math- /!"l possible to obtau} records with a
ematical expressions, such as the 8 [+ wider range in pitch which, when
relation between lateral motion of a . i | mechanically reproduced through
cutting tool when it is making a i/ diaphragms in the end of long expo-

record, and the applied EMF. to

{
F IN_CYCLES |
1

nential horns, sounded much better

the terminals of its driving coil at O T 205501 60} 70
various frequencies; the impedance & 8

80 SO {00 110 420 {30 140 i50 160 {70
0 32 34

1.0 12 i4 186 {8 20 22 24 26 28 3

than the former records. Here we
find fundamental tones of 200 ¢.p.s.

of the loud speakers vary not only n- ¥, FiG.2 and notes as high as F (2,760 inter-
" *Chief Engincer, Amy, A & King, Fig. 2. Curves taken on a bass compensated national pitch). Tbe absence of
Inc.c e R S " amplifier fundamental tones in the 50-100
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An audio-frequency amplifier can be designed to give a

reasonably straight-line response.

But due to deficien-

cies in microphones, records, pick-ups and reproducers

the overall response invariably has never been of a
straight-line character. In this article, which is the first
one in a series of two, the author tells how to accomplish
straight-line frequency response by compensating for
deficiencies in the apparatus. The system evolved, while
applicable to radio reception, is more particularly
adapted to use in the reproduction of sound from

records or film

By Julius G. Aceves*

and 100-200 cycle octaves deprived the music of any majesty
of efiect and the depth of sonority that are the glory of the
organ and the orchestra. From then on these low tones have
been gradually introduced in records, and the last six months
have seen a tremendous improvement in the quality of music
from commercial phonograph discs, not only in classical music
but also in dance music.

Many tests have been conducted to determine the effects
of the suppression of given bands of frequencies from the
musical scale while carefully listening to a variety of rendi-
tions. The Bell System Technical Jour-
nal may be consulted for information on

FIG.5

Fig. 5. Another means of high-
frequency compensation for use in the
pick-up circuit

at which a balance belween bass, treble and middle register
should be reached? This can be solved only by a good pair of
musically trained ears listening to a diversity of records in the
room or hall in question.

Now that we have an idea of the problems to solve, let us
see what are the inherent limitations in the records, particu-
larly in discs as found at present in the market. In the lower
register, it is apparent that if the bass tones were recorded
following the same law as the middle and upper tones, the
amplitude of the waves would exceed by many times the width

of the groove, and it would be necessary
either to make the space between

this subject, and Dr. Fletcher has done B

grooves larger, with consequent reduc-

a great deal of work not only in the

effects of frequency suppression in mu- JUUUS G. ACEVES, following

his graduation from Columbia Uni-
versity as an electrical engineer, spent
two and one-half years with the Bell
Telephone Laboratories.
years he was personal assistant and
research engineer for Prof. Pupin of
Mr. Aceves holds patents
on a.c. radio reception and is an au-
audio amplification and
sound reproducers.

sic but also in speech and intelligibility
of articulation on one side, as well as in
naturalness on the other.

The unit of sound intensity which is
commonly employed in engineering work
is the decibel.  As applied to an electrical
circuit, 1t i1s defined as ten times the
common logarithm of the ratio between
two enecrgies; as a rule between energy
entering a network and energy coming

Columbia.

thority on

tion of the duration of the rendition re-
corded, or the outside diameter should
be greatly increased. Either of these
alternatives would be commercially un-
feasible; hence the necessity of re-
ducing the amplitude of the low-tone
waves. In the upper register, we also
have a limitation which is imposed by
the thickness of the needle point, which
increases very fast during the first few
revolutions of the disc on account of the
excessive pressure (at the start it is

For fifteen

some thirty thousand pounds per square

out at the end. If the logarithm is
positive, the output is greater than the
input, and the circuit is said to have a
“gain” of so many decibels. It implies the presence of an
amplifier within the network.

As in all quantities involving a ratio, the logarithm of the
ratio is the difference between the logarithms of the numerator
and denominator. Consequently, when we say that there is a
gain of 8 decibels, we simply mean that the energy “level” is
higher by an amount of 8 decibels above a level which we take
as reference. This is the same as to say that the output cnergy
is about 674 times as great as the input, whatever the absolute
value of this input may be. In practice, the softest audible
sound is taken as “zero” level and the loudest sound, which is
so loud that it actually causes pain, is about the sensation of
one hundred decibels above the zero level. As the sensation of
Toudness appears to be a logarithmic function, a gain of 10
decibels, from zero to ten, is felt about as big as a change
from 40 to 30. Hence, we are going to choose an arbitrary
level and see the elfect of in-
creasing the tone encrgy by

inch). With a thicker point, the needle

cannot follow the very fine indentations
in the record corresponding to the very high frequencies be-
cause they are smaller than the diameter of the section of the
needle that is engaging the record groove, and if they are
slightly larger the note will sound but not with full intensity.
Hence it is necessary to compensate for this defect.

So far we have seen that we must supply something that is
facking in the rccord, but we must likewise eliminate other
things that are not in the record but which appear in the
reproduction. Of these, two are particularly offensive and arc
quite common. One is the “surface noise” or needle scratch,
and the other is the resonant frequencies in the whole clectrical
and mechanical chain that links the recorded wave with the air
pressure wave that affects the ears of the listeners. In this
category we find that acoustic resonance in the loud speaker
and in the surrounding space predominates.

From the preceding considerations we note that there are

four corrections to be applied
to the amplifiers that fur-

nished the necessary energy

plus or minus {en or more
decibels. Here it should be
noted that the energy levels
from the two thresholds; that
of inaudibility, and that of
pain causcd by excessive
loudness, arc closer (ogether

L2 from the pick-up excitation
5 to loud speaker operation.
These are:

I—Reinforcement of the
bass tones (below 100 c.p.s.)
2—Reinforcement of the

at the extreme ranges of the
audible spectrum, and for this
reason a new problem arises

FIG.3

ey
ce T
G.

in reproduction. What shall
be the proper level for aver-
age intensity of reproduction

Fig. 3. High-frequency compensation. Fig. 4. 'Ts the schematic
of Fig. 3

2 treble tones (above 1,000
FIG.4 S
3—Elimination of surface
noise.

4—Elimination of natural
periods. (Cont’d on page 569)
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“The Conqueror”—q/{ NGW A. C

st
i

An underside view of the chassis of the a.c. short-wave
“Conqueror.” The kit is supplied in wired sections
which are easily connected

past few years that the description of another one—no

matter how outstanding it is—is likely to arouse just a

casual interest and be called “just another set.”” How-
ever, this set 45 a new one. It has features never before real-
ized in short-wave design. Short-wave sets have never received
the same careful consideration in design that has been given to
broadcast sets; consequently they have never given the same
dependable, reliable, efficient operation. But now these qualities
have become a reality, and. although the writer has had nothing
to do with the design of this set in any way, he is thoroughly
familiar with the history of the set and has had the pleasure
of operating it and fully recommends it to readers of Rapio
News.

This set is the result of over a year’s careful and painstaking
research work by practical radio engineers, during which time
all available short-wave sets were collected together. analyzed,
tested, compared, pulled apart and their weaknesses revealed.
Tests were made under extreme conditions—both in New York

’ I \HERE have been so many “new” sets described in the

and 3 roadcass

T he receiver described here incorporates
discriminating experimenter, serviceman,
Variable coupling between the antenna
smoothly regenerative detector circuit
amplification, one of which is resistance-

attributes of this a.c. operated

By Alex G.

City and in the tropics—and in the final design of the circuit
which you see here, not a set was found, even in the super-
heterodyne class, that could compare with it in any way. It
outclassed them all, in both local and around-the-world
reception.

Not a stone was left unturned to locate the bugs that lurked
in short-wave circuits, and in the great number of sets tested
many interesting characteristics were found. Some sets had
dead spots in. the tuning range that prevented the reception of
important wavebands. Some lacked selectivity; code stations
interfered considerably with broadcast stations. Some lacked
volume; the foreign stations could not be heard distinctly on
the loud speaker. Lack of easy tuning was a fault common to
almost all of them; a.c. hum and instability marred many.
Overcoming these obstacles was an interesting and fascinating
battle. And the funny part of it all is that the final design of
the set represents no revolutionary achievement. No great
invention. It merely transcends the usual short-wave receiver
in recognized radio design, using well-known principles pre-

Fig. 1. Five tubes in all are used in the circuit. The first is a screen-grid r.f. amplifier; the second a
regenerative detector followed by three stages of audio-frequency amplification

Wwww americanradiohistorv com
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Short-Wave

Receiver

some mnovel design features which the
and short-wave fan will find to his liking.
primary and Secondary circuits, a
and three stages of audio - frequency
coupled, are only a few of the outstanding
short-wave kit job

Heller*

viously ignored. It is the
little details that count. and
these little details have been
fully appreciated. Whether
you are a broadcast listener
and desire the fascination
of around-the-world recep-
tion or are a short-wave en-
thusiast, you will not be
disappointed with the per-
formance of this all-wave

receiver.
The Circuir

The circuit comprises a one-stage radio-frequency amplifier,
regenerative detector, and three-stage audio-frequency ampli-
fier. It is the typical short-wave type, with plug-in coils to
cover the entire short-wave and broadcast bands. Five tubes
are used: A screen-grid type —24, three type —27’s and a type
—45. In the power pack is a type —80 full-wave rectifier.

Fig. 1 shows the set diagram. The one-stage radio-frequency
amplifier uses the —24 screen-grid tube. The detector, using a
—27 tube, is regenerative by means of the tickler feed-back
coil. This allows stations to be tuned in by means of the
heterodyne whistle and also gives exireme sensitivity. Regen-
eration is controlled by means of the variable condenser, C3,
shown in Fig. 1. An audio-frequency
transformer couples the detector to

BB
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The two tuned circuits are completely enclosed in metal
shield cans while the audio channel is situated along the
rear of the chassis. Shown below is a front view

tographic views. This will
be described in detail later.

Special Features

Now we come to the ap-
parently insignificant yet
important points in the de-
sign of this set that account
for its amazing success.
Taking them in order, we
have first what is called the
“Capacitively shielded in-
ductive coupling to the an-
tenna system.” In plain
English, this means that
there is a fine wire screen,
or copper sieve, placed be-
tween the antenna coil. L,
Fig. 1, and the first or input r.f. coil in the set. This screen is
represented at S in Fig. 1. It is made of copper and is
grounded. All the signals have to pass through it by magnetic
induction in order to get into the set. It makes the set inde-
pendent of the antenna system. In other words, no matter
what size, type. or location of aerial vou have, the set tuning
and control will always be the same. This is a great con-
venience. In addition. the antenna coil is mounted on a shaft
so that it can be rotated by means of a knob on the front of
the panel. This allows variable coupling between it and the
first r.f. coil, and no matter how the coupling is varied. the
tuning of the set remains unchanged—thanks to the screen.
This variable coupling feature aids greztly in the discrimination
of received stations, or selectivity. and in the case of powerful

local stations is an ideal volume
control.

Of the utmost importance in short-

the first audio stage. The second
audio stage is resistance coupled,
and the third one, using the —-45

output tube, is transformer coupled.
The use of a three-stage audio am-
plifier gives great volume—so nec-
essary for short-wave reception. The
excellent tone quality obtained is due
to the use of the combination of
transformer and resistance coupling,
transformers of good characteristics
being used. The —45 ouput power
tube handles the enormous power with
sufficient facility to operate a dynamic
speaker. The power pack is built into
a separate unit, as shown in the pho-

ke

vision in his
Television.”
*

Radiostat.

In the Next Issue

TARIL BUTMAN continues his en-
lightening and instructive series

of articles on just what the radio laws
mean and how they apply to various
classes of radio men.

A. Dinsdale, an authority on tele-
vision here and abroad, tells of the
practical and impractical side of tele-
i article,

More news on the Robinson Stenode

wave receiver design is the use of
filtered connections and supply cir-
cuits. In this set all connections are
thoroughly filtered by means of re-
sistors and large by-pass condenserz.

Dead spots in the tuning range of
some short-wzve sets were found to
be due to the absorption of energy by
the interconnecting wires—and not be-
cause of resonance points in the an-
tenna system, as was generally sup-
posed. It’s the resonance points in
the interconnecting wires that caused
the trouble. killed regeneration and
prevented oscillation at many points
on the dial. In this set the dead

“Debunking

%

*Tnsuline Corp. of America.

spots are (Continued on page 573)
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‘o to Build

Accurate determination of low
lay for apparatus which, because of its
experimenter or laboratory man.
frequency analyzer which is both
tically such a device is useful in such
a motor generator, analyzing hum in a
checking low frequency oscillators and

themselves to the

By J. D.

down, stops, reverses, and is again lost in the confusion. And
so a changing procession of figures—32, 40, 48, 60, 64, 80, 96,
112, and 128. These all form themselves in front of our eyes
only to disappear an instant later. To the visitor the audio-
scope is an entertaining and mysterious curiosity, but to the
laboratory workers it is a simple, practical, and much used
piece of apparatus.

In any laboratory which does

The inventor of the audio-scope is

shown above holding one of the

lamps used with it in his hand as

he explains how the lamp makes

the lines and figures appear sta-

tionary and indicate the correct
frequency

At the right the audio-scope is
shown in use. The operator is
watching the numbers on the disc
as he varies the oscillator vernier

HAT’S that? Television? Invariably that is the
excited query of a visitor to the Acoustical Labora-
tories of the Stewart-Warner Corp. as he peers
through the slit in a little black box and views a

queer jumble of figures on a disc.

“Oh, no,” we nonchalantly reply, “that is merely a direct-
reading, stroboscopic, low range, audio-frequency oscillator
calibrator.” Then, to be obliging, we put “Stroby” through his
paces. We start the motor which rotates the disc and then
adjust the oscillator. As we turn the vernier the number “32”
becomes clearly visible on the rapidly revolving disc. The
number appears to rotate with the disc, then slow down, stop,
and reverse its direction of rotation. Faster and faster it
whirls as the oscillator vernier is advanced till finally it is
lost in the general blur of the disc—but from this optical chaos
another figure is emerging,—“40” this time. It, too, slows

Fig. 1 shows the layout of the turntable and neon lamps.

work on loud speakers or on audio-
frequency amplifiers it is necessary
not only to have a source of vari-
able audio-frequency oscillations,
but it is also important to have an
accurate means of determining the
particular frequency being worked
with. Using a conventional oscil-
lator it is, of course, relatively sim-
ple to find six or seven points from
128 cycles to 4096 cycles by ob-
taining “zero beat” with standard
tuning forks. Then by plotting
these results any point between
may be found by interpolation.
Points above 4096 cycles may be
found to a reasonable degree of ac-
curacy by extrapolation as the fre-
quency curve is relatively uniform at the upper end of the
scale.

Also an 8192 cycle fork may be used if there are not too
many “birdies” in the upper range. However, finding points
below 128 cycles with any degree of accuracy presents, in
many cases, a difficult problem. Extrapolation can not be
employed because the lower end of the frequency curve on
most oscillators is far from uniform and, quite frequently, a
vernier is used as the low-range oscillator control. Of course,
a 64-cycle fork can be used, but it is very difficult to obtain
accurate beats at so low a frequency and, at the best, it gives
only one more known point. As oscillograph, with 60 cycles
a.c. as the reference frequency may be used to determine those
frequencies which have comparatively simple Lissajous figures.
However, such a set-up is both cumbersome and expensive to
use if a simpler and more efficient method can be found.

Fig. 2 shows how the radial lines are laid down on the disc,

while Fig. 3 indicates the biasing circuit employed in the “flasher” neon tube circuit

TO
TESTING
EQUIPMENT
DPDT .80 V.
v i [

O +6V +280V.
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frequencies often requires an out-
great cost, is often unavailable to the
Here is described a relatively simple
inexpensive and highly accurate. Prac-
instances as checking the frequency of
receiver, determining resonance spots,
numerous other uses which will suggest

experimenter

Perdue*

A simple, inexpensive, but highly accurate solution of the
problem is an improved form of stroboscope—the audio-scope,
The stroboscope (or “whirling
watcher” as its name really means) is familiar to most of us
Essentially it consists of a
rapidly flashing light used to view a moving object.

as 1t 1s sometimes called.

either by experience or hearsay.

A crude,

but interesting experiment is to look through the moving
blades of an electric fan at another fan turning at approxi-
mately the same speed. The blades of the second fan appear
practically stationary. This principal is applied by automotive

and aeronautical engineers to study both reciprocating and
rotating motions. It also is used extensively for checking the
speed of phonograph turntables, television scanning discs, and
And now comes this new use for an
Before considering the audio-scope in detail
reference might be made to previous use of the

stroboscope for frequency determination.
his treatise, “Theory of Sound,” Lord
Rayleigh gives a concise explanation of

other rotating devices.
old principle.

how intermittent light may be used =
in frequency determination. Quot-
ing Lord Rayleigh (Vol. 1, pp.
34-35)—

“Another method of ex-
amining the motion of a vi-
brating body depends upon
the use of intermittent il-
lumination. Suppose, for
example, that by means
of suitable apparatus a
series of electric sparks
are obtained at inter-
vals T. A vibrating
body, whose period is
also T, examined by the
light of the sparks must
appear at rest because it
can be seen only in one
position. If, however, the
period of the vibration dif-
fers from T ever so little, the
illuminated position varies, and
the body will appear to vibrate
slowly with a frequency which is
the difference of that of the spark
and that of the body. The type of
vibration can then be observed with
facility.

“A similar result may be arrived at by
looking at the vibrating body through a
series of holes arranged in a circle on a
revolving disc. Several series of holes
may be provided on the same disc, but
the observation is not satisfactory

*Acoustics Laboratory, Stewart-Warner Corp.

In

Fig. 4. above, is an exact photographic
representation of the audio-scope disc.
Space prevents us from showing its ac-

tual size. However, a photostatic copy
enlarged to any desirable size may be
made quite easily

www americanradiohistorv com

View of some of the equipment used for taking “fre-

quency response curves’ atthe Stewart-WarnerAcoustical

Laboratories. The audio-scope and audio frequency oscil-
lator are seen at the left

without securing provision for securing uniform rotation.

“Except with respect to the sharpness of definition, the result
1s the same when the period of the light is any multiple of that
of the vibrating body. This point must be attended to when
the revolving wheel is used to determine an unknown frequency.”
Also reference should be made to the article “How
to Make a Novel Frequency Meter”, by K. A.
Constant which appeared in the Radio

Section of the New York Sum for Sat-
urday, September 2, 1929. The
“frequency meter” was essentially a
flashing neon tube viewed through
sixty equally spaced holes on a
rotating disc. A calibrated
speed control on the turn-
table motor introduced con-
siderable inaccuracy and
there was ample oppor-
tunity for confusion of
the fundamental and har-
monics. A somewhat sim-
ilar device, known as the

“Drysdale frequency in-

dicator” is mentioned by

Sir Richard Glazebrook

i his “Dictionary of Ap-
plied Physics” (Vol. II-pp.
26).

The advantage of the audio-

scope over these more ele-
mentary frequency meters is
readily seen in that the audio-
scope is direct reading, requiring

neither mathematical computations
nor the interpretation of geometrical
patterns; it is so constructed that a
fundamental cannot be confused with its
harmonics; and, by no means least im-
portant, it uses the 60-cycle a.c. as a
frequency standard.

A good idea of the construction of the
audio-scope may be gained from the ac-
companying photographs. One of them
shows an audio-scope used in the
Stewart-Warner Laboratories. The slid-
ing cover (Continued on page 3546)
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Officers of the American Academy of Arts and Letters
presenting the 1929 Gold Medal for Good Diction to
Milton J. Cross, NBC announcer

FEW minutes ago I got
up to shut off a popular
station, which was just

By H. Robinson Shipherd

Rapro News ror DecEmBER, 1930

RCViVCS the Lost Art of

Reading

It is a far cry from the once-fashionable
“readings” of Dickens to the modern
broadcast studio and a coast-to-coast pro-
gram. The art of reading is today prac-
tised, or rather attempted, by thousands
where it was formerly limited to a few
skilled exponents. The criterion for mod-
ern radio artists is to “read as you talk”

ers to use the extempore method
unless they have to.
The point I am getting at is

then broadcasting a well-known
actor and dramatic reader. Yet I have
for years been greatly interested in
reading and readings. Why did I shut
this one off? Because the reader was
too obviously just reading.

He was doing what most of us do
when we read aloud: ironing everything
flat. This is the point. The ordinary
person, when he reads, becomes a mo-
torman, a mere mechanic. When he
talks, he gets meaning into all he says,
through emphasis and pause and inflec-
tion and a dozen other interesting ways

employed

|AS chairman of the Fact-
Finding Subcommittee, Ad-
visory Committee on Educa-
tion by Radio, Mr. Shipherd is
undertaking, at the request of
the Departiment of Commerce,
an analysis of the extent to
which radio may logically be
in the educational
work of our school system.

this: Our new technique in broadcasting
requires a superlative skill in reading
aloud; yet reading aloud has been for
many years a lost art.

This means something else, too. If
reading aloud is a lost art, being read
to is a lost accomplishment. But here
the broadcaster gets a break—and a real
one. He too is invisible to his invisible
audience; therefore if ke reads well
enough, they never know they're being
read to.

Let me bear down on this point a bit,
for the benefit of any young announcer

of expressing personality and point; and
it’s all vivid and human and real. But
once he begins to read, he flattens it all to a deal level of tone
and rate and squeezes out of it all the juice of interest and life.

This reader was giving a simple piece of verse, intended to
mean something to plain people; but he was almost intoning
it, so that the words that carried the real meaning had no
chance to come out in any natural way.

The *‘natural way” is the key to the whole secret. If you
read well enough, your radio audience will never guess that
you are reading. That is, if you read as you talk, we shall feel
your nearness and reality, and listen as long as you say any-
thing worth listening to. Such reading is genuine, authentic;
or better yet, dramatic.

The split-second timing of announcements and comments,
and of programs generally, requires that announcers and
speakers shall know exactly how many words they are to use,
and then use so many and no more or less. Therefore they
must write out what they are to say and then read it aloud at
the microphone.

Not only for timing, but for smoothness, must this be done.
Speaking to an audience of a few score or even a few hun-
dred whose faces are visible to you is one thing—and it is
best done with few or no notes. But speaking at a “mike” to
thousands or hundreds of thousands you can'’t see, is something
else again—and such a situation and such an audience demands
that the radio speaker be completely sure of himself.

Of course, there are exceptions to this rule. Announcers
who report sporting and historic events while they perch on
hangars or duck foul balls must extemporize. But these are
exceptions that show the value of the rule. Not many can do
the McNamee job and do it well; and we don’t wish our speak-

who may feel he has to cultivate a lot
of platform swank. God forbid! Nat-
uralness in everything, if it’s well done, is the best form of the
dramatic. Natural speech is the reader’s ideal. If that speech
is strong with emotion and feeling, so should its reading be.
If it would be spoken quietly and slowly, read it that way.
If it was said rapidly, read it rapidly—provided your enunci-
ation and the control operator can keep it clear. But it must
have the natural wvariety of tone and rate that it always has
when spoken, if it’s to be accepted as human and real.

The whole thing is amazingly simple. Our best instructor is
a live youngster. Listen to the way your six-year-old puts
meaning into “But please, mama, I want that one!” or (to a
naughty doll) “Don’t you ever do such a wicked thing again!”
Or listen to the rich expressiveness that a child puts into a
single word like “Please!” We grown-ups get dry and con-
ventional and stuffy in our speech sometimes, until we forget
ourselves and mean business; and we're hopelessly dull and
self-conscious when we start reading.

Listen to natural, animated talk among children, or women,
or boys, or even business men; and you get the answer. When
we talk, we forget ourselves, and think only of our meaning.
We vary the vertical pitch of every phrase; we vary the em-
phasis on the words; we vary the rate of speed. This gives
variety, and interest; but what is far more important, it makes
the meaning stand out.

What is the secret? Simply this: thinking the meaning
aloud. When we talk, we are forced to think; when we read,
we can keep going without thinking. Then reading becomes
mechanical. The remedy, then, is to think aloud the meaning
of what we read. I defy anyone to read anything with real
thoughtfulness, and keep it from (Continued on page 554)
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Curves

What They Mean and How to

Plot Tizem

LMOST every day of a
radio engineer’s life
is partially devoted

to the plotting or
interpreting of curves. They
are onc of the most useful
and important tools of the
engineer. But every serious
experimenter must know how
to plot and interpret curves
if he is really to learn much
about radio. Few things are
more useful than a notebook

AMPERES

obtain the following data:
Current
Voltage in amperes
5 0.5
10 1.0
25 2.5

Now let us see if we can
locate these three points on a
simple piece of cross-section
paper. Referto Fig. 1. Along
the lower edge we have
marked “volts,” and along
the left side we have marked

full of curves. representing
the results of actual labora-

“amperes.” To locate the
first point we move along the

tory experiments. The curve
is the simplest and most con-

lower edge until we come to
5 volts, then we move our

venient way of representing a group

finger up vertically along the paper

of related data: a single curve fre-
quently represents the results of a
month’s hard work in the labora-
tory. or it may show in convenient
form the variation of some factor
in a complex mathematical equa-
tion. Simple curves are to be
found in practically every article in
this magazine. If maximum bene-
fit is to be obtained from the in- L

- +
]
40v.

+

until we come to the horizontal line
corresponding to 0.5 amperes and
we have located the first point. in-
dicated as A on the diagram. The
second point is located in the same

= o I|I|-+ manner. First move along the volt-
age axis until 10 volts is reached

) v and then move vertically until the
FIG.2 1.0 ampere line is reached. This

| —

gives the second point at B. The

formation these curves show., we

must know how they are plotted

and how they should be read. If this information is
understood. a single curve may mean more than a page
of text. A few simple curves tell the engineer—and
should tell the experimenter—all he needs to know about
an audio amplifier, or a detector, or a tube. This sheet
is prepared in the hope that some of the important facts
regarding curves may be brought to light and with the
hope also that it may encourage more experimenters to
keep data in this handy form.

Probably few of us think of curves when we try to
find a city on a map and yet the two cases are quite
similar. Many maps contain a list of important cities on
the back of the map and after the name of the city ap-
pear two letters. for example, Chicago BG. And most
us of us can find the city on the map by looking along
the edge for “B” and along another edge for the letter
“G” and then we proceed to follow along these two letters
until they mect—and there’s Chi-

third point, C. is found by moving

along the voltage axis until 23
volts is reached and then vertically until we reach 2.5
amperes, which will be half-way between the 2-ampere
and the 3-ampere line. A curve is then made by drawing
a line through these three points. We have not drawn the
curve; the reader can do that himseli.

The plotting of a curve affords a very simple method
of checking laboratory measurements. For example,
suppose we measure the plate current of a tube with
various values of plate voltage. Suppose we obtained
this data, using the simple circuit of Fig. 2. (See table
on Fig. 3.) Plotting these figures, we obtain the curve
shown in Fig. 3 where each point has been marked to
correspond to the letter in the third column of the above
table. We then plot the curve by marking a line through
the points. But we find that one of the points, C, falls
way off to one side of the curve. This makes us sus-
picious, so we go back into the lab. and again measure

cago. = — = — T

T ; . -71A TUBE f | T T 1

Now a simple graph or curve is GRID VOLTAGE, 40VOLTS l
no different from a map, although e T o 60 — — T 3~ T T
the bottom and side are not ELATE | CURRENT | on CORvE N N N C o]
marked A. B. C. and so on, but (MILLIAMPS)| FIG.3 EL’"; i ‘ | | I

M - g (1414
are instead marked amperes. volts, 240 58 A i 40 - 4 N S R S
millamperes, watts or kilocycles. — — os | ©Y ‘ | |

o g 220 44 8 w< 30 — — S S—
But we can locate points on a - 3 N CORRECTED G-
curve in the same manner as we 200 36 c 33 » VAR
: S i

locate Chicago on a map. 180 0 5 J e l l

For example. suppose we apply — 10 - -
various voltages across a resis- ety o = ! Zan ! l ! L

ol . 1. A i A

tillnce an}(li measure th{e‘_ currelrét 140 3 F 0 40 80 120 160 200 240 280
t rough the resistance. BAEHe, 120 | TOO SMALL TO MEASURE FI1G.3 BLATEROLTACE
if the resistance was 10 ohms, 1
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the current at 200 volts. T BEEREER simple cross-section paper
This time we get 31 milli- e || . T —] Y as was used in the pre-
amperes instead of 36 mil- " e z 500 l T j’ -— I { ’ ceding curves described in
hamperes._ Evidently when | 2 —— - this Experiment Sheet,
first making the test we 65 | 342 “ 400 f-——— - { we obtain the curve shown
did not have the proper 42 261 %’ J\ﬁ ‘ ' ! ! J/ in Fig. 6. A casual glance
metek neorecdy. s LB | ] Pt by Tead. most ot oa to
; is i - | ably lead most of us
this way that curves can o, 200 HARERR say it was quite a good
be used to check labora- o | 200 0 10 20 30 40 50 60 0 80 90 {00 amplifier. But let us ex-
tory data. If one or two TABLE | g DIAL READING amine the curve more
points fall out of line ! FiG.4 closely. It will be no-
with the other points these = — ticed that the space al-

particular measurements
can be checked for error.

A use to which many esperimenters have put the curve
is in plotting a calibration of a receiver. The procedure
is to tune In various stations and then look up their
wavelength or frequency from a station list. This ex-
periment will serve to indicate another useful feature
of the curve; it enables us to locate points which could
not be found experimentally. Suppose we tuned in
various- stations, looked up their wavelength in a list of
stations and then noted it together with the dial reading
at which the station was received. The data on such a
test is given in Table 1. Then data was plotted as in
Fig. 4. Now suppose we wanted to receive a station
broadcasting on 300 meters. The curve shows that this
station would be received at 53 on the dial. The curve
therefore enabled us to determine where to adjust the

lotted to frequencies from
100 to 1,000 cycles, a ratio of 10 to 1 in frequency,
Is about the same as the space between 1,000 and
2,000 cycles, which is only a ratio of 2 to 1 in frequency.
This gives misleading results, for audio-frequency char-
acteristic curves ought to be plotted so that an equal
amount of space is devoted to each octave of the musical
scale. So far as curve plotting is concerned we can ob-
tain this result by using log paper, which is so ruled that
each octave of the scale will be of the same length. In
Fig. 7 we have therefore replotted this same amplifier
data on log paper. Compare it with Fig. 6. Fig. 7is a
much better representation of what the ears hear than
is Fig. 6 and we must therefore decide that this amplifier,
far from being quite good, is really pretty terrible.
Perhaps this example serves to indicate how important
it is to closely examine the manner in which a curve is

dial for a 300-meter station though in our test we did plotted.  Audio-frequency and loud-speaker curves
—— T T
oiAL | FREQUENCY F i [ ] || 1 [ 1] FREQUENCY | JIWER F l‘ [ i
READING |y ofvei s L & IN 800 Je=
3 G | CYCLES | MiLLiwaTTS ¥ 500 i
90 630 >UWogg00F N 50 100 3 F |
04 1300 ™~ ¥ 400 -
65 880 Z5 1200 TN 100 200 CENNY [ ]
5% oo : 200 300 £2 300
42 1150 g3 1000 [ N o 71 } ]
—] ¥ 900 ‘ 400 400 2 200 -
35 1200 bz 8wor . \T\ 1000 480 B m | [
s 1420 sop t L LT N 2000 | s30 NARNNRRRERARD
° 1500 0 10 20 30 40 50 60 70 80 99 100 009 550 O 1000 2000 3000 4000 5000
DIAL READING 5000 880 FREQUENCY IN CYCLES
TABLE 2 FIG.5 TABLE 3 FIG.6

not tune in any station on this wavelength. In this way
we can locate points that were not determined experi-
mentally. Also this curve shows that this particular set
does not use straight-line wavelength condensers, for if
it did the curve of Fig. 4 would be a straight line. Per-
haps they are straight-line frequency condensers. This
can be determined by converting the wavelengths of
Table 1 into frequency, which gives the figures of Table
2. Then plotting a curve between dial setting and fre-
quency, we have the curve of Fig. 5. This curve, being
straight throughout practically its entire length, indicates
that the receiver uses straight-line frequency condensers.

Curves are frequently used to show the characteristics
of audio amplifiers, but un-

should always be plotted on log paper.

It will be evident from the preceding. discussion that
curves may be plotted either from mathematical for-
mulas or from laboratory data—personally, our trust is
in curves based on laboratory measurements. To plot
such curves all one needs (besides the data to plot) is a
hard pencil or ruling pen, some India ink, a rule, a
French curve and some cross-section paper. The latter
may be bought from Keuffel and Esser, Deitzgen, Codex
and some other companies. Deitzgen No. 340-10 is ruled
10 x 10 and is punched for placing in a loose-leaf note-
book.  Another good paper is Keuffel and Esser No.
359-11, which is ruled 20 lines to the inch. Keuffel and

Esser log paper No. 359-120

less one knows how such : . and Codex Nos. 3135 and
curves should be plotted they I L \ | | | ‘ ‘| 3112 are very useful in plot-
can be very mislg:ading.. Data ¥ 600 i ,{ 1 T BN ’E Flng audio characteristics,
on aéld'lo implhgerstls ogj- % o || I li‘ ,iansformers, loud speakers,
tained in the laboratory by = L ,ﬁ etc.

impressing a constant input g 200 % 4 ,1 —_—

voltage on t}?e amplifier and 2. /1 | [ HHW For January, 1931
measuring the output power £ | .

at various frequencies. Some ézoo ; : i Ehe Rapro News Hom_e
sample data on an amplifier g ot A M aboratory Experi-
measured in this manner is §‘°° I M menter Sheet describes
given in Table 3. e o Sl — Vacuum Tube

102 8 Bt OB BRTEIE ORERLRG Volimeters

or. T FREQUENCY IN CYCLES X

frequency and the power out- FIG. T Wh”tT{:eyAA_;e g”ddH"w
put. Plotting this data on = Sl <
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) ick the Job You ‘@fad
Kill §¢...im a Be nths.

By means of an actually proven kind of home study training sponsored
by the Radio Corporation of America, hundreds of ambitious fellows
are today enjoying financial independence in work that is thrilling.

Radio needs you. Opportunities are begging for men. Good

money . . . fascinating work . . . adventure galore! Read

all about this tremendous modern industry...send

for this magnificent free book. Mail the coupon
now!

RCA INSTITUTES, INC.
(A division of

Radio Corporation

of America)

Prepare
at Home

Only an hour or so a day is all
you need. This Big League training
prepares you for success in all phases of
radio .. . manufacturing, servicing, selling,
ship and shore broadcasting, photo-radiograms,
radio cquipment. Our graduates are now in demand
everywhere . . . because they are posted right up to
the minute in everything in radio. Radio’s progress
each year is measured by the accomplishment of
the great engineers at work in the research labora-
tories of the Radio Corporation of America. This
world-wide organization sets the standard for the
industry . . . and stands back of every lesson in the
course! A signed agreement by the president of
the school assures you absolute satisfaction upon
completion of the training—or your money will be
promptly refunded.

| RCA INSTITUTES, Inc.

Depte Exp.-12

75 Varick St., New York, N. Y.
Gentlemen: Please send me your big FREE 40-page book
which tells about the brilliant opportunities in Radio and

about your famous laboratory-method of guaranteed radio
instruction at home.

Name

Address.
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NEWS from the MANUFACTURERS

Home Recording

The Radiola Division of the RCA-
Victor Company has placed on the mar-
ket a new device which makes it possible
for anyone to make his own records in the
home.

The home recording apparatus is part
of a combination radiola-phonograph in-
strument so that all three functions of

the complete instrument utilize practically
the same mechanism. A special switch
makes it possible to record excerpts from
favorite programs at the same time that
the radio set is operating.

The RCA Radiola 86, incorporating a
new screen-grid superheterodyne receiver
and an improved electric phonograph
pick-up with the recording arrangement
already described, is illustrated here.

Midget Receiver

The Ware Manufacturing Corporation,
New York, announces a new compact
model six-tube radio receiver to be known

as the “Ware Bantam.” Two stages of
screen-grid radio-frequency amplification,
screen-grid power detector and a two-
stage audio-frequency amplifier drive a
full power electro-dynamic reproducer
unit, the final stage utilizing the -45

power tube. Individual selective copper
shielding is used for each stage to prevent
interstage coupling and direct pick-up
close to high-power stations. The gang
condenser is of precision design with a
ball-bearing rotor mounting. The com-
pact unit chassis and reproducer unit are
mounted in a walnut cabinet standing
16%% inches high, 1324 inches wide and
7 11/16 inches deep, weight 22 pounds,
constituting the smallest full power
electro-dynamic radio receiver on the
market. :

DeWald Receiver

A recent addition to the ranks of midget
receivers is a product of Pierce-Airo, Inc.,
117 Fourth Avenue, New York.
~ The cabinet is of solid walnut, modern-

istic duo-tone, 16 inches high, 14 inches
wide and 8%% inches deep. The cabinet
houses a large size electro-dynamic speaker
assuring natural reproduction of tone.
The tubes used are three —24 tubes, one
—45 tube and one —80 tube.

Receiver Kit

The Acme Electric and Manufacturing
Company of Cleveland, Ohio, is producing
its new Acme model 98 chassis. This is
an eight-tube chassis in kit form, the re-
ceiver using three —24, two ~27, two —43
and one -82 tubes possessing high gain, to-

1 ™

gether with both selectivity and excellent
tone qualities.

At present this company is ser.ving‘
some of the large chain merchandising

outlets and intends at a later date to
follow this up to the custom set building
trade.

WwWwWw americanradiohistorv com

Radio Clock

Westphal Company, Inc., 225 North
Michigan Avenue, Chicago, is making an
electric timekeeper, operating with a.c.
light sockets, which may be used to turn
on a radio set automatically at any hour

and also turn it off. It has an added ad-
vantage of a built-in radio antenna for
use in those places where an outdoor an-
tenna cannot be erected or where indoor
antennas are not efficient due to steel or
reinforced type of building construction.
Its size is 7% inches high by 3% inches
wide.

Dry Electrolytic Condenser

A new, self-healing dry electrolytic
condenser is announced by the Concourse
Electric Company of 294 East 137th
Street, New York City. This condenser,
made in several types and housed in either

round or rectangular containers, is absoe
lutely dry. It is recommended expressly
for operation under peak loads of 500,
even 600 or more volts, standing up
under the strain of excess loads. The
capacities range from 1 mfd. or less to
200 mfds. or more.

Pacent Announces New
Oil-Damped Pick-up

The oil-damped pick-up, one of the
most remarkable contributions to the
talking motion picture in the reproduc-
tion of sound-on-disc systems, is now
available to the radio manufacturer for
use in better-class radio-phonograph
combinations, according to an announce-
ment from the Pacent Electric Company,
through arrangement with the Pacent Re-
producer Corporation, whose engineers
were responsible for the development and
perfection of the new pick-up.

Faultless reproduction has been de-

(Continued on page 567)
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Insure That 1930 Tone!

O realize the tone, selectivity, sensitivity and
all-round satisfaction represented in those
1930 radio sets, you must place 1930 tubes in
their sockets. Remember, notable improve-
ments have been scored in radio tubes as well

as in sets during the past twelve months.

Which is just another way of specifying DeForest
Audions, because when you employ these tubes
you are employing tubes produced during the
past month or two. No danger of tubes from a
huge inventory over a year old. No danger of
1929 or even 1928 tubes. The DeForest organi-
zation, operating on a rigidly controlled produe-

tion schedule, has never been confronted with
a huge inventory of rapidly obsolescing tubes
that must be sold.

The steady, untiring, far-seeing pioneering of
yesterday, today and tomorrow, plus controlled
production, insures for DeForest Audions the
latest and the best the vacuum tube art has to

offer.

Equip those sets with DeForest Audions—true
1930 tubes! At least recommend DeForest
Audions for use in presenti-day sets when real
performance is positively demanded. Insure

that 1930 tone!

DeForest Tubes are approved as standard

equipment in Crosley and Brunswick sets.

o DE FOREST RADIO COMPANY o« PASSAIC, N. J. -

Branch Offices Located in

Boston ¢ New York o Philadelphia o Atlanta ¢ Chicago

Pittsburgh « Mioneapolis St. Louis ¢ Kansas City ¢ Los

Angeles ¢ Denver o Scattle e Detroit o Dallas o Clevelund
Export Department : 304 East 45th Street, New York City

RADIO TUBES

wWwWwW americanradiohistorv com



www.americanradiohistory.com

532

Rapio News ror DrceEmMBER, 1930

ON SHEETS

RADIO NEWS INFORMATI

By Elmore B. Lyford

Piezo-Electric Crystals—Part II

Index Number 537.65

N the previous Information
Sheet dealing with this subject,
some of the characteristics of
piezo-electric crystals were dis-

cussed. It was shown how use is
made of these crystals, in trans-
mitting stations, to control closely
the frequency of the “master oscil-
lator” circuit of such stations. An-
other manner in which these crystals
may be used for the same purpose
will be explained here.

This circuit, which is illustrated in
the accompanying diagram, might be
termed “an oscillator without a tuned

QUARTZ
PLATE

and starts again.

The oscillations are maintained by
the amplifying action of the tube,
but their frequency is controlled by
the quartz plate, which vibrates at
its natural mechanical period. The
load Z in the plate circuit may be
either an inductance or resistance,
used to transfer the energy to an
amplifying circuit. If this is tuned
to the frequency of the generator or
oscillations, their ntensity will be
increased, but there will be in no case
any effect upon frequency—this is
determined solely by the quartz

circuit,” for such it really is. The

plate.

crystal effectively takes the place of
the more usual combination of in-
ductance and capacity, as will be shown.

Referring to the diagram, we see that the crystal is
provided with two sets of similar coatings, rather than
the more usual single set. The action of the circuit is as
follows. Any slight change in plate potential will vary
the electric field between the coatings B, thus setting the
quartz plate into vibration—the so-called “reverse’” effect.

These vibrations of the quartz plate will in turn induce
charges on the coatings A (the “direct” effect) and thus
vary the potential of the grid of the tube. This causes
the usual plate voltage change—the cycle is complete,

Those interested in further or more
technical information on the sub-
ject of piezo-electric crystals are referred to the very
complete bibliography on the subject compiled by Pro-
fessor W. G. Cady of Wesleyan University, and published
in the Proceedings of the Institute of Radio Engineers
for April, 1928 (Volume 16, Number 4, Page 521). Pro-
fessor Cady did much of the pioneering work in this
piezo-electric field, and is himself the author of many of
the most valuable articles on the subject. August Hurd,
a physicist with the Bureau of Standards, has also done
much work with crystals. His papers also appear in the
I. R. E. “Proceedings.”

|

RADIO NEWS INFORMATION SHEETS

By Elmore B. Lyford

Carbon Microphones

Index Number R 385.5

F all the different types faithful reproduction is de-
of microphones which AMPLIFIER manded, the double-button type
have been introduced H TUEE is employed. TIts frequency
at various times, none characteristic is generally quite
has enjoyed such universal use b 290, flat from 50 to 6000 cycles or

as has the carbon-granule type,
literally millions of which are
in use today.

In its essentials, this type of
microphone consists simply of a
diaphragm and one or more
small “cup” of carbon grains. 2

s

CURRENT

DOUBLE-BUTTON
MICROPHONE

= il :

MEASURING
JACK

more. This double-button type
consists of a similar diaphragm,
but with a button on each side
of it, rather than on only one
side. They are in general much
more finely made; polished
carbon balls are used instead of

The diaphragm is {ree to vibrate
as sound waves strike it, and

carbon grains, and the dia-
phragm is much more tightly

this motion is used to alter-
nately compress and release the
carbon grains within the “cup”, or “button” as it is
generally called. Since the resistance of this button de-
pends upon the pressure applied, it varies with the mo-
tions of the diaphragm. If we cause an electric current
to flow through the button, it will also vary, and these
variations will be, within limits, the electrical equivalent
of the sound wave which struck the diaphragm.

Single-button carbon microphones of this type are uni-
versally used in commercial telephone work, and for this
purpose their frequency characteristic is good enough, being
comparatively flat from 400 to 2500 cycles.

For the more exacting needs of radio broadcasting,
where simple intelligibility is not good enough, and really

stretched, to eliminate resonance.
These double-button micro-
phones are much less sensitive than the telephone type,
but their fidelity and frequency characteristics are in-
finitely better.

Double-button microphones as made commercially are
generally designed to work into the primary of a 500-ohm
center tapped transformer, whose secondary feeds an am-
plifier tube, as shown in the diagram. The six-volt battery
is regulated by the rheostat so that about 15 milliamperes
current flows through each button of the microphone.

The output of a broadcast microphone is very small,
needing two stages of audio amplification to bring it up
to detector-tube volume, and four stages to bring it to
loud-speaker volume.

www americanradiohistorv com
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- Capacity

- SMFD
 Ratk Voltage

430DC
Can Negative

M - HERE’S a heavy-weight wallop in fly-
= weight form—the new Sprague electro-
Iytic condenser. Packing 8 MFD capacity and a rating
of 430 volts DC into a space of only 13 diameter x 4}1”
high overall.

And what advanced construction you’ll find inside the
can! A one-piece rolled edge anode of pure aluminum,
without welded joint or soldering. Absolute preven-
tion of liquid leakage thru practically a one-picce
rubber top with integral vent. -Uncqualled flexibility
in mounting, due to standardized size and form. And
individual screw socket mounting that makes attach-
ment or adjustment almost instantaneous.

Radio Set designers, builders and service men

are invited to get in touch with our engineering The Sprague Condenser is engineered and con-
department, and learn more about successful structed for maximum efficiency in practical use.
tested circuits embodying Sprague Condensers Let us send you illustrated folder showing in

detail how the Sprague excels all other types.

SPRAGUE SPECIALTIES COMPANY
North Adams, Mass.

in their design.

www americanradiohistorv com
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By Elmore 8. Lyford

Index Number R 376.3

Using Several Loud Speakers

tiometers are all in series with

the receiver outfit. This sys-

T is often desirable to
operate two, three. or even
more loud speakers in
different rooms from a

single radio set, and with re-
mote control of receivers now

RECEIVER
QUTPUT

]34
e

tem is slightly better than the
parallel method for here, with
the potentiometers closed there
is no loss, where with the other

J § a

here, this practice bids fair to
become even more common.
Some listeners also find that a
combination of two or three
speakers together gives them a
more pleasing tonal result than
does any one speaker by itself.

When using two or more

RECEIVER

QUTPUT ~c-,

FI1G.1

[—OL.S. LS.

method is always some loss due

to leakage across the poten-
tiometer.
Tttt Three speakers are shown

in each case, but any number
from two to six or more may
be so connected. Any such
group must of course all be of a

speakers on one receiver, it is
very seldom satisfactory to con-

FIG.2

similar type—all magnetic or all
dynamic. For magnetic

nect them all in series or in
parallel and let them blast away,
regulated only by the volume control of the receiver.
Some means of regulating each speaker individually is
needed, and the accompanying diagrams show two ways
by which this may be accomplished.

In the first diagram, the speakers are bridged across
potentiometers, which in turn are connected in parallel
across the output of the receiver. The volume of each
speaker may thus be independently regulated with very
little effect on any of the others.

In the second diagram, the speakers are similarly
bridged across individual potentiometers, but these poten-

speakers, the potentiometers
should be about 10,000 ohms
each, while for dynamic speakers they may be 400 ohms
each.

A combination of magnetic and dynamic speakers may
also be used, if one precaution is taken. The output of the
receiver must be suited to magnetic speakers, and wher-
ever dynamic speakers are used, each must operate from
an individual output transformer whose primary is con-
nected across the potentiometer, with the speaker operat-
ing from its secondary. The potentiometer in this case
should be of the 10,000 ohm type.

The two circuits are shown in Figs. 1 and 2.

RADIO NEWS INFORMATION

SHEETS

By Elmore B. Lyford

Talking Movies

Index Number R 586

engineers use it to modu~

had  photography
for a father and

BROADCAST
SIGNAL

late a light beam, or the
cutter of a wax record.

T has been said that
the talking movies ’

On the “receiving”

radio for a mother. It I

side, the photo-cell (or

cannot be denied that OR WAX pick-up, if a wax record)
without the great ad- RECORD corresponds to the de-
vances which radio has T r— LJ tector tube of a radio re-
made in the last ten e S e ERRTTRC I [ oeTECTOR ceiver. From here on,
years we Woulq nc})}t yet oA feNg, the chain through ampli-
have the ‘“talkies,” nor ELECTRIC WAVES | L ELECTRIC WAVES fier and loud speaker to
can it be denied that at ) the ear of the receiver is
h AFE AF, ALF AF : : h
least ninety per cent. of AMPLIFIER AMPLIFIER AMPLIFIER AMPLIFIER practically identical.
talking movie engineers Tl T : c = In talkies, of course,
came over from radio R problems present them-
fields. — Micro- MICRO- Loup LOuD selves which are not met
The diagram which ,— FEIeNE EERIZ | — SPEAKER SPEAER —] with in broadcasting.
accompanies this sheet | SN WAES SOUND VAR One such pr.o.blem is
shows an analogy be- i L _] that of obtaining syn-
. SOURCE SOURCE 0
tween radio and the l e o o EAR EAR chronism between the
talkies. and shows why I recorded sound and the

the newer art drew so

picture.

heavily upon the other
for its engineers. It may
be seen from this picture diagram how close is the con-
nection between the two. Both deal with the pick-up and
amplification of similar audible sounds, accomplishing it
with practically identical apparatus. Where radio engineers
use this signal to modulate a broacast wave, talking movie

In disc recording the
turntable is geared, me-
chanically, to the picture mechanism.

In sound on film, both sound and picture are recorded
on the same film. However, since each picture frame is
“jerked” past the shutter, the sound is recorded ahead
of the frame to which that sound applies.
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Foreigsn Programs

in Your Own

Living-Room!

The S-M 738 is a self-
contained converter that
makes a powerful short-
wave superheterodyne
when attached to any
broadcast set.

There is nothing that
the finest commercial
short-wave receiver (cost-
ing three times as much)
will do, that the 738 will
not duplicate and beat it

‘\ r

The wired model can be
hooked up in three min-
utes—you mzrely remove
the antenna lead from the
broadcast receiver and
connect it to the antenna
post of the converter; then
run two leads from the 738
to the antenna and ground
posts of the broadcast set.
Thar’s all.

It tunes by a single dial,

your broadcast receiver
has anypunch at all.
Under favorable weather and local receiving con-
ditions, it will give you every American short-wave
broadcaster and the principal foreign statioms, for to
every bit of the sensitivity and selectivity of your broad-
cast set is added the additional power of a 224, and a
227 tube!

The 738 Converter is built in a beautiful black
crystalline case with a hammered silver dial escutcheon
—a credit to any living room.

S-M 724
Superhet

The 724 is the finest com-
plete custom-built super-
heterodyne chassis that
Silver-Marshall has ever
built—and that means the
finest that has ever been
built, for the S-M Labo-
ratories know howand
McMurdo Silver, himself,
designed the first super

midget condenser. .
It will give in addition to short-wave broadcasting,
phone and i.c.w. where there is any carrier modula-

tion at all.

Included in the list price are eight coils (four pairs)
which cover the wave length tange of from 18 to
206 meters. Tubes required: 1—"24, 1—'26, 1—"27.

Price, completely factory-wired, tested and RCA
licensed, less only tubes.......... —— $69.50 List
Component parts total. ... covoveencon-.r . $359.50 List

(which tunes the oscillator
circuit) and an auxiliary

Four
Screen-Grids

when located close to
powerful locals. The use
of two tuned circuits before
the first detector prevents
cross-talk and repeat
points.

The sensitivity of the
724 ranges between .2 and
1 microvolt per meter!

It is availasle not only

ever to gain national
popularity!

It has nine tuned circuits, with three double-tuned
circuits in the i.f. amplifier, providing a degree of
selectivity that has never before been attained in any
commercially practical superheterodyne or t.r.f. re-
ceiver. Actually, the 724 is so selective that it will bring
in a station for almost every broadcast channel, even

A Real t. r. f. Short-Wave Receiver

The 737 Short-Wave Bearcat is a bearcat! It has everything: built-in power supply, one-dial tuning, a real gang
condenser, a screen-grid circuit with two s.g. tubes, and you can spread the ham bands by a twist of the wrist.
And for distance and selectivity, it’s head and shoulders above the most expensive short-wave chassis built.
737AC, wired, less tubes and speaker, $139.60 List. Parts total $119.50 List.
737DC (for batteries), wired, less tubes and speaker, $94.50 List. Parts total $69.50 List.

Write for your copy of the SILVER-MARSHALL 1931 GENERAL

(724AC) uses 5—'24s, 1—27, 2—'45s and 1—'80. The
724DC uses 5—’32s, 1—?30, and 2—"31s.
724AC chassis price, wired and licensed, $99.50 List,

Parts total $87.50

724DC chassis price, wired and licensed, $82.50 List,
Parts total $68.50 List.

PARTS CATA-

LOG. The Radiobuilder, Silver-Marshall’s official publication, tells the latest news 1

of the great S-M laboratories. Fill in the coupon for a sample copy.

SILVER-MARSHALL

, Inc.

——

[ |

]

!

6405 West 65th Street . Chicago, U. S. A. 5
' i

B

for a.c. but also for battery
operations. The former

List.

Silver-Marshall, Inc., 6405 W. 65th St., Chicago, U.S. A, ¢

....Send your NEW 1931 CATALOG with sample copy 1
of the RADIOBUILDER. Aiso Data Sheets as follows:
(Enclose 2¢ for each Data Sheet desired.)

u
_.__No. 23, 738 Short-Wave Superhet Converter. &
_.._No. 24. 724 Screen-Grid Superhet Receiver. ’
____No. 21. 737 Short-Wave Bearcat. [ §
1
Name.-.. ... . ___ . :
8
Address __ ... E

------I------------------J
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Radio News Manufactured Receiver Circuits
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HE Stewart-Warner model No. 900 a.c. is a seven-tube

receiver of the tuned radio-frequency type. Type —27 tubes
are employed in the radio-frequency stages, the detector. and
first audio stage. The power output stage consists of two
type —45 tubes in a push-pull arrangement. Provision is made
to use either a magnetic or dynamic speaker.

The antenna stage is so arranged that either a short or

long antenna may be used. For local stations, no antenna is
necessary, provision having been made in the receiver to use
the electric lines as an antenna.

The power pack that supplies all operating voltages for the
receiver utilizes an —80 type rectifier. A line ballast keeps
the voltage across the primary of the power transformer
constant.

Radio News Manufactured Receiver Circuits

CONNECTION

oLD ANTENNX‘

S e Panmn Yol ]
—ii—u—*‘—-\/—u—\m;——\pt Q0

F—-—LAMP

NEW ANTENNA -~} :
CONNECTION |

= | o ON-OFF
ii.———swurcu

:
. POWER SPEAKER
TRANSFORMER FIELD

HE same circuit arrangement is used in the Crosley models
40, 41, 42 and 82. This is a tuned radio-frequency re-
ceiver utilizing three type —24 tubes in the radio-frequency
stages, two —27 tubes in the detector and first audio stage, and
two —45 tubes in the push-pull power output stage. Seven

tubes in all are thus used. Furnishing all voltages for the
operation of the receiver, the power pack uses an —80 type
rectifier.  An electrolytic conderfser is emploved in the filter
circuit of the power pack, thus assuring good filter action by
its high capacity.
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FOUNDATION

YOU CAN RELY
ON SOUNDNESS
OFf STRUCTURE

THE
“FAIRFAX?™

A charming Colonial
desk containing also
the complete HiQ-31
Rudio. Just one of
the ten classic HiQ-31
cabinet designs, in-
cluding Radio and
Phonograph combina-
tions.

or it will fall.
The new Hi(-31 Custom-Built Radio really started its amazing
career 30 years ago when Hammarlund laid its first foundation in the
solid rock of sound engineering.
Here today is the very pinnacle of modern radio achievement—towering
boldly above even the masterpieces which preceded it.
Not merely redesigned—but a completely new receiver, embodying every
possible refinement that makes for superb performance.
selectivity, penetrating
range, uncanny quietness under all conditions and tone that beggars

And you may assemble it yourself from factory-wired units.
be supplied complete, ready to operate, $220 to §1175, less tubes.

Mail the coupon now for your copy of the new 48-page HiQ-31 Manual.
Study every detail before you even think of purehasing any radio of

HAMMARLUND-ROBERTS,
Dept. RN-12, 424-438 W. 33rd St.

C Ustorm-Built Roclo (s 7O

/

HAMMARLUN

e
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A department devoted to the presentation of technical information,
experimental data, kinks and short-cuts of interest to the experimenter,
serviceman and short-wave enthusiast

Conducted by George E. Fleming

Little Tricks That Help in Get-
ting a Super to Perk Properly

Much of the sensitivity of a superhet-
erodyne that is perking properly will be
found to be due to the use of the proper
coupling between the oscillator and the
first detector circuits. Improper coupling
at this point will give rise to numerous
griefs, the worst of which is low sensi-
tivity. There is a simple way to assure
the proper condition, if one has available
a very sensitive direct-current meter of
any type, such as a microammeter or
galvanometer.

If such an instrument is not available,
one can be made by scatter-winding a
couple of hundred or so turns of wire so
that an ordinary pocket compass may be
placed inside the coil and still be ob-
served. This instrument will have to be
placed so that the needle points parallel
to the direction of the winding. The
winding should be by-passed liberally
with a non-inductive type of condenser.
About a half mike will be plenty. With
a current flow through the coil the needle
will tend to assume a position at right
angles to the coil. Carefully observed for
a slight movement, this meter will indi-
cate very small amounts of current. Thus
we have a crude but sensitive galva-
nometer.

Now to adjust the oscillator coupling,
the grid return of the coil ahead of
the first detector tube should be opened
and the meter connected in series with the
coil and the point to which the coil was
connected. Now, with no signal tuned
in, the oscillator coupling should be ad-
justed to a point just below the point at
which the grid of the first detector tube
begins to draw current. Incidents have
come to our attention where the sensi-
tivity of a super was increased ten times
by making this adjustment properly.

The next point to look out for is the
adjustment of the tuning units in the
intermediate amplifier. One should have

A New Laboratory Service
for You
[N keeping with our policy of serving
our readers, we announce that a re-
cent acquisition of additional precision
laboratory apparatus makes it possible for
us to undertake practically any type of
experimentation, research or quantitative
measurement work that might be required
by any of our readers in the development
of their ideas.

To custom set builders and to small
mamifacturers we can supply curves or
take any quantitative measurements on
apparatus submitted, at very reasonable
prices.

1t is our firm belief that the future of
radio lies as much in the hands of the ex-
perimenter and the short-wave fan as it
does in the laboratories regularly engaged
in development work. We wish to be as
helpful as possible to the man who is
without the facilities of a large labora-
tory but who has real ideas, and as we
have expressed it before, we want you to
feel that the Rabio NEws Laboratory is
your laboratory.

Ep1itor.

FIRST DETECTOR
CIRCUIT

GALVANO}\.A ETER

Galvanometer that is easily constructed
for testing the coupling between oscillator
and first detector. The coil of wire should
“hug” the compass closely, hooking the
galvanometer into the circuit. Adjust
coupling to a point just below the point
where the grid of the first detector draws
current

www americanradiohistorv'com

an oscillator working at the proper fre-
quency, but in its absence a good job
may be done anyway. If the units are
not hopelessly out of alignment, some sig-
nal may be heard in the output. If this
is the case, insert a milliammeter in the
plate circuit of the second detector tube,
and the units adjusted in turn for the
highest meter reading. If the units are
so far out of line that no signal can be
heard at all, a crystal detector will come
in very handy. Hook a pair of by-passed
phones in series with the crystal detector,
and put the combination across the sec-
ondaries of the intermediate coils, begin-
ning with the first one. In this way they
may be approximately aligned, and then
the job finished as described in the first
part of this paragraph. This system
is not intended for use with “band-
passed” intermediates. A coming article
in Rapto News will go into that.
Another annoying thing may arise in
the construction of a super. If the loud
speaker is included in the same cabinet
with the receiver. If your set happens
to be very microphonic, don’t run all over
town trying to get a corner on the tube
market. The chances are that it isn’t a
tube at all, but the condenser plates in
the oscillator. A pure continuous wave,
without modulation, has little or no decre-
ment, so if these plates are free to vibrate
they nicely modulate the signal. The ob-
vious solution is to use a condenser at
this point that has very heavy plates, or
is die cast. However, that is not always
practical, as we certainly have no desire
to start a collection of discarded parts
that we may not find other uses for in a
hurry. The last instance we had of this
was cured by soldering supports to the
plates of the condenser at strategic points;
that is to say, the points at which they
were free to vibrate. This was a ticklish
job, but accomplished by cutting strips
from thick shim stock which were care-
fully tinned. Soldering paste was liber-
(Continued on page 540)
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HORT-wave weather is here again. Australia, South

America, India, China and the regular Furopean

short-wave broadcasts will soon be heard from thousands
of Super-Wasp owners’ loud speakers.

Pilot Super-Wasp., Short Wave and Broadcast Receiver (Range 14
to 500 Meters) brings in stations from all parts of the globe direct
without dependence on local rebroadcasting. It lets you hear broad-
cast wave lengths whenever yon desire, and widens your circle of
radio entertainment millions of square miles. The first short wave
receiver to have a tuned R. F. Screen Grid Stage ahead of regenera-
tive detector. This gives sensitivity and selectivity far beyond ordin-
ary circuits, and is necessary for bringing in distant stations and
separating them from powerful local ones on nearby wave lengths.
Pilot Super-Wasp is two years ahead. Loud speaker reception from
Europe is frequent for Super-Wasp owners. Imagine the thrill to
yourself and others who have never heard a station outside the U.S.A.

If you've had some short-wave experience you'll be grateful for
the smooth powerful way Pilot Super-Wasp brings them in. If you're
just starting on Short-wave work you’ll be glad you never wasted
your hours on any set less smooth and dependable than a Pilot
Super-Wasp.

Add to your Radio Joy This Season
Invest in a Pilot Super-Wasp.

At your local dealer or write direct for details

PILOT RADIO & TUBE CORPORATION

Chicago Office San Francisco Office
234 S, Wells Street LAWRENCE' MASS. 1278 Mission Street
New York Office—525 Broadway

purposes. Pilot precision standards are unexcelled.

'SUPER-WASP

FOR LONG AND SHORT
WAVE RADIO RECEPTION

Wwww americanradiohistorv com

Have your Pilot Super-Wasp completely equipped with Uniform Piloiron Radio Tubes. The
exacting tube requirements of short wave work, on which Pilot alone of all tube manufacturers
has specialized, has taught Pilot tube engineers methods which make tubes better for all

Kit K-110: The battery-
operated Super:Wasp.
Batteries and Tubes extra.

Kit K-115: The A. C.
Super-Wasp. Use your
own ABC pack or Pilot
K.111, specially designed
for the Super-Wasp. Power
Pack and Tubes exira.

YOUR PILOT
RETAILER

Is Purt of Pilot’s Plant

He is no mere middleman
dealing through other
middlemen. He is a rep-
resentative of the factory
chosen for his ability to
cooperate with Pilot’s
taboratory engineers in
seeing that you enjoy, all
the abundant satisfaction
built into every Pilot pro-
duct whether it be kit, set,
tube or acces:ory.
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ally applied to the edges of the con-
denser plates, and the shim stock held
firmly in place with a small screwdriver.
An alcohol torch played carefully on the
shim stock caused the solder to run and
made a very firm joint without excess
solder smeared all around. Clean off the
soldering paste with wood alcohol, and
replace the condenser in the circuit. You
will probably find that the microphonics
have disappeared.

Some Interesting Tests

At the New York Radio World’s Fair
we saw a display that was very impres-
sive. The machine shown in the picture
literally threw a vacuum tube through an
eight-inch arc eight hundred and forty
times a minute. In spite of such rough
treatment, the tube was actually working
in a receiver, and the observer could listen
to the music through earphones. The
story as we got it was that some very
progressive dealer in the Middle West in-
vented the machine and made up one out
of old sewing machine parts. He put the
display in his window and challenged
people to bring in their tubes to see if
they would stand up under a similar test.
We were told that his sale of tubes in-
creased 1,000 per cent. in two weeks.

Another interesting point that has
been brought to our attention are the
tests that one battery manufacturer
made on his “B” batteries intended for
motor-car use. First they are put on a

IN THE Rapio NEws LABORATORY Rapro NEws ror Decemser, 1930

(Left) This machine jolts
a vacuum tube eight hun-
dred times a minute, but
the tube still works. The
tube is hooked up as a part
of the circuit in the re-
ceiver below it

(Right) Some more jolts,
but this time on automo-
bile “B” batteries

N asking questions of our Technical

Information Department two types of
questions are considered. Our method of
charging for this service is as follows:

No charge for any question regarding
the list parts to be used in any unit ac-
tually described in RAp10 NEWS, or where
they may be procured.

No charge for any subscriber’s ques-
tion except where the answer requires
more than an ordinary amount of re-
search and in such cases we will advise
you what the charge is to be before going
ahead with your reply.

A charge of $1.00 for all technical
questions regarding hook-ups, service, etc.,
received from mon-subscribers with the
same exception in connection with ques-
tions entailing more than ordinary re-
search.

“bumping machine” and bumped about
a thousand times. Then the battery is
immersed in a jar of water, and tested
for current leakage. If the bumping ma-
chine has developed any cracks in the
battery, water will seep in and current
leakage result. Then the battery is frozen
in a cake of ice at 20 degrees below zero.
If any water has gotten into the battery
it will freeze and burst. After this test,

(Above) .

Frozen into a cake of ice at subzero temperature

(Left)
Submerged in water for a leakage test

(Right)

“Bake in a hot oven until brown, and then
serve” seems to be a part of the recipe.
degrees of heat applied to test the sealing

compound
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140

the immersion test is repeated. Then as
a final test, the battery is placed in an
oven at 140 degrees to further test the
sealing. Unless perfectly sealed, the bat-
tery will dry out at this temperature, and
after an hour or so of this the battery is
torn down to measure its moisture con-
tent. Evidently, the manufacturers in-
tend to take no chances on their batteries
going bad in normal service.

By the Way

Have you read Fred Schnell’s article
in this issue about short-wave antennas?
If not, by all means do so. Even if you
have no intention at the moment of build-
ing an s-w transmitter at this time, you
will find a whale of a lot of interest in
this latest contribution by one of radio’s
outstanding authorities.  Maybe after
reading it you will decide that with such
accurate information as this available you
will want to give this ham game a try.

In the Future

We have been given the job in the
laboratory of developing an automatic
volume control that could be easily ap-
plied to an existing receiver, or incorpo-
rated in the design of a new receiver.

There are some points we are to stress,

and among them are the ability to man-

ually control the volume if one so de-
sires, and to be able to receive music
(Continued on page 572)
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IN THE FIELD OF FINE RADIO THIS
AMAZING SUPER-HETERODYNE IS

receiver in all the field of super-hetero-

dynes. It actually affords reliable, definite
10-kilocycle separation and does that without
sacrifice of quality. It reproduces with a fidelity,
clarity and volume that has hitherto been un-
known. It is laboratory, engineer-buile. It is
made of the finest units the art affords. Eleceri-
cally and mechanically, it is distinguished as
radio’s first really great receiver.

Judge It By Results!

“'Have always owned a high grade radio, but
find I missed a lot of enjoyment by not having
owned a Mastertone before. The clearness with
which it performs is simply amazing and the
case with which distant stations roll in is
almost miraculous”—L. M. M., Detroit.

*My last Mastertone customer has verified
report showing reception of WEEI Boston at
12:30 PM (noon) and program held for half
hour,loud and clear...”—E.P.C.,Exeter, Cal

“‘Received over 132 distant stations in all
parts of country, not counting locals in 100
miles. Also KGU, Honolulu a number of times.
West Coast comes in wonderfully. Am only 20
air miles from New York City I Pull in Chicago
one point from WJZ and others one point from
WOR and WABC—A. H. H., Mahwah, N. J.

Hundreds of such spontancous expression
from users cverywhere are eloguent proof of the
superior performance on this amazing receiver.

IT now stands out as the preiminently fine

I
|
full duty. Send for this Brochure which describes fully |
this history-making receiver. It will be sent free with- |
out obligation. No salesman will call, you will not | Addres
be urged to buy. Write now and soon begin to enjoy
radio as it has never been possible before. i

(&
Buy a Super-heterodyne
Be satisfied with nothing less than the marvel-
ously efficient operating characteristics, the
magnificent tone and surging power of a super-
heterodyne. The difference in cost is negligible.
The difference in enjoyment is unmeasurable.
But, make certain of 2 good superheterodyne
by purchase of an H. F. L., the product of an
organization with years of specialized expe-
rience in this field. There are marked differ-
ences in supers, as you will readily determine
the moment yvou have seen, tuned and heard
this amazing ncw 1931 Mastertone 10!

Try It Yourself

Givc us the opportunity to prove all the un-
usual claims we make for this masterful set in
your own home entirely at our risk. Feel its
surging power. Experience the thrill of its
sharp tuning, clipping powerful stations apart
with a definiteness and reliability that is un-
canny. Be carried to new heights of musical
enjoyment by hearing your favorite stations
with a naturalness of reproduction never before
attained. Reach out to the far corners of the
earth for a thrilling evening of DX hunting.
Prove yourself that here is a receiver that is ac-
tually faraheadofanythingradiohasyetknown.

HicH FrReQuUENCY LABORATORIES
Dept. F1230, 3900 Claremont Ave, Chicago

541

FL

MASTERTONE

SUPER 10

WITH THE

SYSTEM

POSITIVE
10-KILOCYCLE
STATION
SEPARATION

TRIUI

Basic Advancement in
Circuit Design

Not just another superheterodyne
but one with an entirely new circuit
arrangement, with the now famous
Hopkins Band Rejector System.
Employs a new operating frequency.
New kind of pre-selection. New
kind of R. F. amplification. The
most highly advanced and devel-
oped super ever produced.

World Wide Reception

With improved sensitivity, with
unhampered flow of cach and every
signal entirely through the circuit,
this set has a reach that is truly
amazing. At your finger tips always
is the whole world of broadcast.

Backed by An Enviable

Record

H. F. L. have been pioneers in the
filed of making fine superhetero-
dyne receivers. We have specialized
entirely in this type of set since the
early days of radio. Thousands of
H. F. L. scts are in use the world

over. All are enthusiastically owned.

Name

T H I S B Q @ K S E N T F R E E I HIGH FREGUENCY LABORATORIES, Dept. F1230,

Know how to quickly and surely tell the differcnce
between good and best in radio receivers before you buy
any set. That is the way to make your radio dollar do

3900 N. Claremont Ave., Chicago.

Without cost or obligation, please send me a copy of yowr
new Brochure describing the new 1931 H. F. L. Mastertone 10
and your liberal selling policy.

l City

State

www americanradiohistorv com
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Using Mathematics in Radio

VERY radio student soon learns
that mathematics is an essential
part of his education if he is to
arrive at the top of one of its

many branches. Even to attain some
position near the top requires a knowl-
edge of figures, numbers and expressions
which can be of direct benefit to one’s
vocation.

Mathematics, as we normally think of
it, is divided into five branches, which
are classified as follows: Arithmetic,
algebra, geometry, trigonometry, and
calculus.

The study of these divisions in mathe-
matics is considered by some students to
be intensely interesting, while to others
it is a subject requiring much effort for

HE use of mathematics becomes

more and more important as one

gets deeper into the study of en-
gineering in radio. By this time, the
followers of The Junior Radio Guild
have learned that without a thorough
groundwork of “math” they cannot
hope to have the grasp of the subject
that one more familiar with mathematics
can have. Therefore, starting with
this issue, and extending over a period
of several months, we will devote this
space to a series of articles that if fol-
lowed diligently will go a very long
way toward a thorough understanding
of the subject of mathematics. We are
indebted to J. E. Smith of the National
Radio Institute for this series.—EDITOR.

It is the purpose of these papers to
show the practical applications of
mathematics in radio, and to show how
the algebra, geometry and calculus play
such an essential part in its design.
After noting how one can use mathe-
matics in radio, it will give a new life
and interest to furthering the studies of
such an important subject.

Using Arithmetic in Radio

Dealing in numbers requires at first
a good deal of mental exertion, and we
must guard against the possibility of
becoming discouraged with its progress.
Such work is necessary to overcome the
mental laziness of our minds, and it soon

a complete understanding. It is very
often looked upon as a sort of abstract

becomes apparent that progress is being

made with less effort as we acquire

study, which is, of course, comprehensi-
ble if one has the time and facilities to
attend school, institute or ¢ollege. These ideas are sometimes
obtained by the use of textbooks, but these do not always
treat the subject in as interesting a manner as possible.

The student who is interesting himself in radio today realizes
that it is fast approaching a high degre of engineering, and
that he must become an enginer to ultimately reach the goal.
For, throughout the various applications of radio, which cover
the design, manufacturing, testing and servicing of radios,
mathematics is involved for a most complete understanding
of the work.

The most difficult thing to understand in attempting to study
mathematics is to appreciate its ultimate value. We see, some-
times, just a mass of figures, numbers, or letters and know that
we can understand them if sufficient time is taken, but very
often we do not realize the actual application to the particular
problem involved. Thus, a service man may think it unneces-
sary to understand algebra, geometry or calculus to do his work
well and intelligently, hut if he will investigate these possibili-
ties, a wonderful opportunity of studying engineering is opened
for him in the most practical way.

The purpose of these articles is to bring out in as interesting
a manner as possible the use of mathematics in radio. These
will be investigated under the following headings: Using
arithmetic in radio; using algebra in radio; using geometry in
radio; using trigonometry in radio; using calculus in radio.

There are many times that a radio enthusiast picks up a
popular magazine or a technical article, dealing in some phase
of radio, and reads a mathematical discussion on a favorite
subject. He finds himself easily and quickly lost.

The student naturally is not satisfied to accept a formula, or
any mathematical statement unless it is thoroughly understood
and its function explained. Thus, in reading an article on radio
frequency or audio frequency amplification, the design of loud-
speakers, or power supply systems, we see that considerable
thought was necessary to obtain the efficient and practical de-
sign towards a commercial product. One is not satisfied in
obtaining an approximate idea of how it is done. but strongly
desires to learn the fundamental method of design.

In reading and studying, formulas are involved which are
difficult to comprehend. Intermediate steps and operations are
very often omitted in some of the limited discussions and
unless a knowledge of mathematics is available a rather difficult
understanding of the problem results. :

The solution to this trouble is to become familiar with mathe-
matics, and to appreciaté how interesting and important it is.
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periodic practice. Straight arithmetic is

sometimes bothersome and a review now
and then of the important rules to consider, the practical lim-
itations involved, and a few short cuts toward the answer
will be helpful.

Column Addition

Wh(_ere it becomes necessary to add large columns of num-
bers,_lt is found that a double check is essential to insure
the right answer. Large and cumbersome additions are always
encountered where an average data must be obtained.

Take the column of figures shown below, train the mind
to work with the minimum of exertion and commencing at
the top with the right-hand column, do not mentally repeat
“6 and 8 are 14, plus 7 are 21, plus 6 are 27.” etc., but merely
state their sums as foHows: 6, 14, 21, 27, 36, etc. It is best
not to carry over the figures from one column to another, but
put down the respective sums as shown. A good check is
made by commencing with the left-hand column or adding the
first column as indicated and putting down the sums of the
respective columns as shown.

4826
2958
8277
3936
5729
9127
6344
7413
1662
Check

52 45

32 49
49 - 32
43 52

50272 50272
In order to gain practice in addition, do the following exam-
ples, check the results and occasionally come back to these
exercises in order to keep the mind active in preparation for
the higher mathematics.

3842 4139 53296 4257
4136 3146 19387 9316
6812 9337 23845 8297
9134 2879 72981 5489
5273 5764 68346 2568
7291 3192 71291 - 4697
8537 8653 36572 3963

f * ¢x, (Continued on page 544)
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Will you be one of the
800,000 who will die this

year of preventable disease’

T the hundreds of thousands who die from respiratory diseases,
bronchitis, pneumonia, kidney diseascs, tuberculosis, influenza,
and intestinal disorders, a large portion would not have died
if they had been able to recognize early symptoms and had known

how to treat themselves.

Nature always warns of impending sickness. The occasional head-
ache, that tired, exhausted fecling, loss of appetite, a casual cold and
other slight disarrangements are Nature’s warnings to you that your
body isn't functioning properly or that you are not living and cating

correctly.

You can rule your health just as surely as you can rule your actions.
If you are not enjoying perfect health today it is because you haven’t
enjoyed the method provided by Nature to keep you well.
don’t know what her requirements are, you are sure to blunder into
some kind of sickness—perhaps fatal discase.

If you

ENCYCLOPEDIA of PHYSICAL CULTURE

i New

8t Edition ~ Completely Revised

VERY year more than ten thousand
people die of bronchitis, sixty-four
thousand die of pneuinonia, seventy-
five thousand die of kidney trouble,

fifty thousand die of respiratory disease,
one hundred and six thousand die of tuber-
culosis, approximately eighty-five thousand
die of influenza, and more than ten thou-
sand dic of intestinal trouble.

Barring accidents and suicides, only a
Zmall percentage of these thousands should

ie.

It is a fact that only about one person
out of three enjoys good health. And those
who are physically a little "Off” right now,
will more than likely be the ones to suc-
cumb to preventable discases this year.
And they are the ones who should not die.

Nature is constantly warning you of
impending  sickness.  Seemingly  trivial
symptoms tell of serious trouble taking
root in your body. And yet, ninety-nine
people out of every hundred will absolutely
ignorc these danger signals. As long as
they are not flat on their backs, they will
fool themselves into believing that they are
all right.

Nature is merciless. If you do not
understand her laws and her methods of
preventing and curing sickness, you suffer.
She knows no excuse—she accepts no
apologies.

The Average Person Pays
Thousands of Dollars
in Doctors’ Bills

Those who do not know Nature’s methods
of preventing and curing sickness are ill an
average of 2134 days each year. In fact,
it is cstimated that the avcrage person 1n
a lifetime spends $4,100 on doctor and hos-
pital bilts, loss of time from business, medi-
cine and other expenses due to illness.
Thousands of people are living half-pow-
ered lives because they are ignorant of the
laws of Nature. Many of these people will
£ill an early grave, when they might easily
have lived to enjoy a ripe old age.

What would it be worth to you to be able

to instantly identify in its earliest stages any
sickness or disease that might overtake you or
any member of your family? To enjoy perfect
health, almost complete freedom from sickness,
doctor and hospital bills, and no days of suffer:
ing and worry, or salary lost through sickness?

" How to— \_

possess exhilarating health every day in
the year

know your own body

eat for health

diet for the cure of disease

know the art of food preparation

build a powerful physique

correct physical imperfections

become a physical director

avoid unhappy marriages

avoid disease

fast as a curative measure

cure by hydropathy (heal by the use of
water

apply all methods of drugless healing

give first aid in emergencies

apply home treatment for disease

recognize diseases by manifestations

build nervous energy

treat the common form of disease

understand the process of reproduction

benefit by laws of sex and marriage

treat diseases of womien

diagnose diseases

have healthy and vigorous children

treat female disorders

treat male disorders

obtain virility and manhood

care for the complexion

manicure; care for the bair and feet

cultivate the mind—
These are only a few_of the matters
explained in the Encyclopedia,

The Encyclopedia of
Physical Culture

(8th Edition—Greater Than
Ever Before) .

This marvelous 5-volume work
gives you the information you need
to build up rugged strength, health
and vitality., It is for every mem-
ber of the family—it covers every
phase of strength and hody ‘rzmldmg
for adults, children and babies. Tt
gives invaluable information on
fasting, dieting and  exercise. A
thorough and extensive treatment

An increase in price is planned.

sets before the increase takes place.

m

.

This_increase will be substantial
and will be announced within a short time. So, it is §uggested tha_t
all who wish to take advantage of the present low price, order their

Z
0
H
o
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is given of the laws of sex, the attainment of
virile manhood and womanhood, and happy, suc-
cessful parenthood, together with details {for
diagnosis and treatment of all sexual diseases.
Handsomely illustrated charts on anatomy and
physiology are scattered throughout the book.

It is neither dull nor technical, but is simple,
cemprehensive and complete in every sense. It
is the crowning effort of Bernarr Macfadden’s rich,
full experience in the science of health and physical
culture. He has had more than thirty years
experience in guiding thousands of physical wrecks
to glorious health and vigor. Out of that experi-
ence he built his Encyclopedia of Physical Culture.

Seven big editions of this popular work have been
exhausted. And now the eighth edition—greatest
of all—has just eome off the press. This edition has
been completely revised at great expense. Scores
of new illustrations have been inserted.  The
binding has been changed to a beautiful all Fabri-
koid, more durable than leather. Altogether it is
the finest edition of the Encyclopedia ever issued.

10 Days’ Free Examination of
Entire Set—No Money Needed

This is the most liberal offer we have ever
made on the Encyclopedia—10 days’ examination
of the entire set at no expense to you. There
is no money needed—mo deposit to pay. Just
fill in the coupon and we will send the five vol-
umes to you, all shipping charges prepaid, for
your inspection.

Take ten days to examine the set. Then, if you
decide to purchase, send us only $2.00 as your first
payment. Additional payments may be made at
the rate of only $3.00 a month until the total cost
of $35.00 has been paid.

If you carc to pay cash You may do so by
sending us only $31.50. This represents a 10 per
cent discount.

If you purchase the set at once we will include,
without extra charge, a one year’s subscription
to_ Prvysicar Cvrture Magazine.

Remember, no money now, and no obligation
to purchase. You simply agree to return the
books at the end of ten days in case you decide
not to keep them.

Macfadden Book Company, Inc.
Depts RN-12, Macfadden Building,
1926 Broadway, New York City.

Send me on 10 days’ inspection the five volumes of the
Encyclopedia of Physical Culture. If I find the set satis-
factory I will either send $2.00 in ten days and $3.00 a month
until $35.00 has been paid, or $31.50 cash. If I
to keep the books I will return them in 10 days postpaid.

[ SPECIAL |

decide not

Foreign orders—cash in advance.

O CCUPAIOT: e v e rrersnsnraensnreessestttttsttaantonaanasanes

Employed Bt.ceeeeoeeeesrooiirioiomieii S

Business AddresSs..oveeerererairieeeaorrieaiorssiieranaaaas
I wunderstand 7
Physical Culture Magasine for one year.

that this price


www.americanradiohistory.com

Rapio NEws ror DEecemser, 1930

Junior Radio Guild

Multiplication

There are numerous cases where a num-
ber is multiplied by a 4, a 4, and 34,
and where a percentage of a number is
required.

(A) To multiply by .5—

In order to multiply a number by .5,
divide the number by 2. This is self-
evident, as .5 is the same as 5/10,
which is equal to 4. If the number is
15, we see that 15 x 15 is the same as
15 x ¥, which becomes 7.5.

(B) To multiply by .05—

In order to multiply a number by .05,
move the decimal point of the number
one place to the left and divide by 2.
Take the case where” 5% of a number
is required. Now 359 1is expressed as
5/100 of a number, which becomes in
decimals .05. If the number is 15, move
the decimal point of the number one place
to the left, which gives 1.5 and divide
by 2, obtaining .75.

(C) To multiply by 25—

In order to multiply any number by
25, add two ciphers to the number and
divide by 4. Thus, if the number is 264
to be multiplied by 25, it is seen that
considerable figuring would be necessary
by multiplying out. But by adding two
ciphers which gives 26,400 and dividing
by 4, we quickly obtain the answer as
6,600. It is seen that we have the liberty
to divide by 4, for it .s remembered that
25 is ¥ of a hundrea.

(D) To multiply by 75—

In -order to multiply any number by
75, add two ciphers to the number, divide
by 4 and then multiply the result by 3.
Take the number 264 to be multiplied
by 75.- Applying the rule, we have 26,-
400, divided by 4 equals 6600 and mul-
tiplied by 3 becomes 19,800.

(E) To divide any number by 25—

In order to divide any number by 25,
move the decimal point two places to the
left, and multiply by 4. Taking the num-
ber 2640, moving the decimal two places
to the left gives 26.40 times 4, equals
105.6.

Position of Decimal Point

It is not unusual for most of us to
become somewhat confused and mistaken
in the position of the decimal point when
we are multiplying and dividing numbers.
This is of common occurrence and prob-
ably the best method of determining the
position of the decimal is by inspection.

Commission Now Licensing ¢

ICENSING of all of the 17,000 or
more amateur radio stations in the
United States has been taken over

by the Federal Radio Commission from
the Radio Division of the Department of
Commerce, which has issued such licenses
since “ham” radio began before the war.

The fact that all amateur licenses will

hereafter be issued by the Commission is

(Continued from page 542)

(A) Inspection in multiplication—

Consider 3856 x 4.414: Inspection will
show that the answer will contain five sig-
nificant figures, for the answer will be a
little more than 4 times 3856. Thus,
3856 x 4.414 gives 17,030.

Consider 3856 x 441.4: Think of the
number as being multiplied by 4 with
the decimal moved two places to the right.
Then, the number multiplied by 4 will
give five significant figures, plus two
ciphers which will give the answer in 7
places.  Thus, 3856 x 4414 gives
1,703,000.

Consider 3856 x .0004414: Think of
the number as being multiplied by 4 with
the decimal moved 4 places to the left.
Then the number multiplied by 4 will
give five figures, but with the decimal
moved 4 places to the left which will
give the answer with 1 significant figure.
Thus, 3856 x .0004414 equals 1.703.

(B) Inspection in division—

Consider the fraction .3856/4414:
Think of the denominator 4414 as having
the decimal after the first figure. Then,
move the decimal point in the numerator
the same number of places in the same
direction. Inspection easily shows the
decimal point in the answer. Thus, mak-
ing the above operations we think of the
denominator as having the decimal after
the first figure, thus 4.414, and then mov-
ing the decimal point in the numerator
three places in the same direction, we
have .0003856/4.414, where we see that
4 will go into the numerator about .00009.
The correct answer being .0000874.

Consider the fraction 38.56/.0004414:
We have, by placing the decimal mentally
in its proper place, 385600/4.414, where
we see that 4 will go into the numerator
about 90,000. The correct answer being
87,400.

Examples

As an aid in applying the above rules,
do mentally the following examples with-
out using pencil and paper.

(A) Multiply by ¥4 the following num-
bers:

106 5030 10.86 108.4 112 016
14 2750 38.94 941.7 .538 .007
808 4987 76.75 310.4 999 059
76 2684 60.26 518.5 413 .098

(B) Multiply by .05 the following num-
bers:

308 3068 15.76 . 760.4 1.076 025
936 9347  89.87 8393 .897 698
867 8512  36.05  643.7 972 097

49 9115 90.07 919.8  5.643 005

seen by many as another step toward an
eventual fusion of the radio services of
the Department of Commerce into the
Commission. Such a move has been pro-
posed in Congress, and more recently was
endorsed by the Radio Manufacturers
Association as a logical preliminary to
the proposed establishment of a federal
communications commission.
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(C) Take 5% of the following num-

bers:

5. 23 563 1050 15.8 .19
7.5 63 496 311 29.75 038
15. 108 387 843 53 779
2.5 33 95 612 26.45 .0083

(D) Multiply the following numbers

by 25:
16 111 15.8 1256 2.95 057
67 556 91.7 8940 .870 .93
32 310 26.55 3271 653 .007
98 890 9.67 8765 015 193
(E) Multiply the following numbers
by 75:
6.8 15. 3. 63. 100 4
7.0 38. 32. 30. 350 .016
9.2 67.3 3.4 85. 664 .004
3.7 23. .5 9.6 710 8

(F) Inspect the following examples in
multiplication for the position of the
decimal point and show the number of
significant figures the answer will contain.
Remember the rule that it is well to con-
sider the decimal after the first significant
figure and move the cipher to the corre-
sponding positions right or left.

35x2 103 x 6 1141 x 513
43 x5 915 x 3 2730 x 318
16 x 3.1 436 x 21 7116 x 6.3
72 x 53 585 X 46 8990 x 25.6
93 x 89 398 x 27 9157 x 38.7
10x .3 5 x .03

215 x .67 78 x .05

333 x .061 1.51x .3

597 x .033 89 x .006

1061 x .008 55 x .0004

(G) Inspect the following examples in
division for the position of the decimal
point and show the number of significant
figures the answer will contain. Remem-
ber the rule that it is well to consider the
decimal after the first significant figure
in the denominator and move correspond-
ingly the decimal in the numerator in the
same direction.

105 =3 336 ~6 531 =9 12 -3
56 =8 144 = 1.2 1.96 = .14 .025 - 05
64 — 8 49 - 07 121 = 1.1
0072 -~ 9 225 - 0015 1036 - .04

Show in the following examples the ap-
proximate number of significant figures in
the answer: .
3.1416 981

51.36 3146 1181
5.6 067 518 .007 15006
256 189 0589 901 - 005
.03 364 91.6 1.68 10.3

(The second article of this series will
appear in the next issue.)

Hams”

By taking over amateur licensing, the
Federal Radio Commission is now the
licensing authority over all classes of
radio stations under the American flag.
Amateur licenses are issued for periods
of one year to bona fide citizens properly
qualified in tests which will continue to
be given through district offices of the
Dept. of Commerce Radio Division.
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The Giant with the
Velvet Voice!

No Adjustment Arguments

LL adjustment arguments . . . all unfair
replacement claims are checked with Cham-

pion Ribbon Labels. Date of purchase, written
in at time of sale, establishes a definite service,
equitable alike to you and vour customer. Cham-
pion Radio Tubes are factory-checked before they
reach you. Power . . . long life . . . and perfect
performance are established by the most exacting
tests possible. Make your customer guarantee as
strong as you want to . . . we stand behind every
Champion Tube!

NEW SHORT WAVE MANUAL

Experience the thrills of the Short Waves—of hearing
Europe, Africa or Australia direct as clearly as native
stations. This big book, replete with illustrations and
How-to-Build diagrams and plans, crowded with 28
chapters by Lieut. Wenstrom, Marshall, Spangenberg
and other foremost S-W authorities, represents the
last word in authentic S-W data. The most complete
up-to-the-minute short wave manual ever published.
Brings you more information than books

selling at ten times its price. Shipped, %@@
prepaid, to your home for only ......... o 4

RADIO AMATEURS’ HANDIBOOCK

Sometimes called the Radio Amateurs’ Bible. 30 pro-
fusely illustrated chapters bring you 10 How-to-Build
articles, with complete instructions and diagrams; new
radio wrinkles, DX hints, data on_ the new tubes, an-
swers to AC problems, and helpful, money-saving
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RADIOC TROUBLE FINDER
& SERVICE MANUAL

Ever have your radio recepfion fail or become distorted
just when a big program was on and you wanted to
hear every delicate inflection of tone distinctly? That’s
when this big, new book is worth its weight in gold.
In simple words and easy to understand charts and
pictures, it shows you how to find and correct any
radio trouble quickly. Just the book you need for
improving the reception of your set, or for starting
a profitable repair business of your 4

own. Shipped, prepaid, to your home for %@@
ONIYacnoeernornnonsosoncnoncnscscasses g

1091 RADIO QUESTIONS and
ANSWERS

If you own a radie, you need this book. Everything
you want to know about radio is in it, from “How to
Kill Outside Radio Noises,” to a clear description of
the newest tubes and how to use them. If you have a
estion on radio, here is your answer and a thousand

ideas for the radio service man. 96 illustrated pages. qu

Large 9 by 12-inch size. Beautiful colored more. 96 illustrated pages. Large 9 by

cover. Shipped, prepaid, to your home @@ 12-inch size. Beautiful colored cover. g@@
for only ........... Soo®ooos 20000000 Shipped, prepaid, to your home for only..

g Radio-Science Publications, Ine. % E E % :
[ Dept. 2412, 381 Fourth Ave., New York, N. Y, S :
8 Gentlemen: Please ship me postpaid the Radio Books I have .

L checked below. Remittance is epnclosed. € ' You may have any one of the above Radio :
B , . Books ENTIRELY FREE with RADIO !
T 1 New Short Wave Manual [] Amateurs’ Handibook NEWS at a reduced price. To accept this a
L} [J Radio Trouble Finder and [J 1001 Questions & Answers offer check square below. ]
: Service Manual :
oy ] Ship me ENTIRELY FREE the 1§
1 AME v ienneonane T R veevosaca Radio Book I have checked above L]
L] and enter my subscription for the next n
B Address . eleven big issues of RAbI0 NEws at the 1
g Address ....ieiiiieiiiiiieanieen 5606060000 tesoss e esenansre STl [0 O only $2, which I enelose. ]
L (Regular newsstand price of Rapio NeEws :
: City G0 StAte «orvvnenerennnnre coeraneenssanasaninnsnnmoess $2.75.) =
ﬂ-----w------—--_-Jl---_-----_----u--—-n-_m-ﬂ---ﬂ-ﬂﬂ_--_--ﬂ------'u
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%’JZ W
OF A DISTINCTIVE
SELLING FEATURE..

L FE-LIKE
TONE - -

SATURDAY
EVENING POST
and COLLIER’S WEEKLY

LEAR, brilliant reproduction...that’s

the kind of performance you get with

the Life-like Tone of Arcturus Blue Tubes.

We are telling radio set owners how to

get it in a mew series of unique adver-

tisements. The opening “shot” appears

in The Saturday Evening Post of Novem-

ber 1st, and Collier’s Weekly of Novem-
ber 15th.

Radio tube buyers in your community,
prospective customers of your store, will
see and read these interesting advertisc-
ments. Be ready to get the extra profits
that Life-like Tone can bring. Sell Arc-
turus Blue Tubes, “The Tube with the.
Life-like Tone.” See your jobber, or write
us for unusual Arcturus Facts. Arcturus
Radio Tube Company, Newark, N. J.

THIS INDESTRUC-
TIBLE CARTON
contains a complete
set of Arcturus Blue
Tubes ready for de-
livery with any radio
receiver you sell —
with the assurance
that the tubes cannot
be damaged in tran-
sit. The kitsare easily
identified by the
black and blue de-
sign, similar to the
well nown Arcturus

Tube Carton. Ask
your jobber for the
- details of this attrac-
o tive Arcturus plan.

ARCTURUS

The TUBE with the LIFE-LIKE TONE
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How to Build the Audio-Scope

(Continued from page 523)

has been removed and turned around to
show the two neon lamps and the shield
separating them. The slots in the cover,
are, of course, to view the disc through.
This especially designed rotating disc,
which when viewed by the flashlight for
reading the applied frequency directly in
cycles, appears as a confused jumble in
the photograph, but is shown in detail in
Fig. 4. Fig. 1 is an assembly sketch of
the few parts required for the audio-
scope. It will be seen that the disc (1)
is placed on a turntable (2) which is
driven by a variable speed electric motor
(3). The electric cord (4) supplies the
motor and also the 60-cycle speed-regu-
lating lamp (5) which indicates the
proper setting of the governor control
arm (6). The frequency indicating lamp
(7) is lighted by the audio-frequency os-

The above shows the audioc-scope dise
mounted in its frame

cillator which is being calibrated (8). A
shield (9) is so placed that the frequency
indicating lamp illuminates about one-
haif of the disc, while the other half is
lighted by the 60-cycle speed-regulating
lamp. As will be seen from the photo-
graphs, the audio-scope was built into an
especially designed box. The sliding
cover, which may be removed to renew
the neon lamps, serves to keep all ex-
traneous light off the disc.

Obviously, the multi-numeraled disc is
the heart of the instrument and hence a
detailed explanation of it is in order.
Perhaps the most logical starting point
for this discussion would be a description
of how the 60-cycle a.c. is used as the
reference frequency.” If we refer to the
diagram of the disc, Fig. 2, we will find
forty-five radial lines in the center of the
disc. When in use these lines are illumi-
nated by a neon lamp powcred from the
60-cycle lines and hence flashing sixty
times a second. The disc is turning at
the rate of 80 r.p.m. Now how would
these lines appear to an observer? Ac-
tually they appear stationary. Why?
Well, let’s figure it out. Let's see how
far any line moves in between flashes of
the lamp. The lamp we already know
flashes 60 times a second, so we want to
know how far the line travels in a 60th
of a second. Since it travels 80 r.p.m. it
must go 80 X 360 degrees per minute,
or 80 X 360/60 degrees per second. Di-
viding this 480 d.p.s. by 60 we get the
answer as 8° every 60th of a second.
But that alone does not mean much until
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we realize that the 45 lines are 360/45 or
8% apart. Now it is easy to understand—
in between flashes of light the line “a”
has moved up 8° so that it is exactly
where line “b” was at the time of the last
flash. Line“b”in turn has replaced line“c”
and so on. In other words, these 45 lines
appear to stand still because, with every
flash of the light they are actually turn-
ing ahead just the distance between lines.
One might believe that the lines would
appear to flicker instead of appearing
stationary, but due to the phenomenon
known as “persistence of vision” the eye
keeps on “seeing” an object for about a
tenth of a second after the object looked
at has gone (unless another source of
light comes within the field of vision).
Thus before the eye has stopped “seeing”
one line, a second line has replaced it and
so the “seeing” of the line is not inter-
rupted.

The above is, as was stated, on the
assumption that the disc is rotating ex-
actly 80 r.p.m. It is evident, therefore,
that if the speed is not exactly 80 r.p.m.
the lines will not appear to be stationary
but (as might be inferred from Lord
Rayleigh's explanation) will appear to
rotate faster as the actual speed of rota-
tion differs more and more from the de-
sired speed. Therefore, we may, by ad-
justing the speed control of the motor
until the lines are stationary, obtain a
speed of 80 r.p.m., which is constantly
checked by the 60-cycle lamp.

So much for the method of keeping the
disc at a constant speed—now let’s figure
out how the offset numerals “3” and “2”
manage to appear as a stationary figure
“32” when the lamp lit by the audio-
frequency oscillator is flashing 32 times a
second.

(We must not neglect to keep in mind
the fact that different lamps are used to
regulate the speed and to read the oscil-
lator frequency.) If we count the nu-
merals we find twelve “3’s” and an equal
number of “2’s”, This means that the
“3’s” are 360/12 or 30° apart and with
the “2’s” in between we have either a “3”
or a “2” every 15°, Next thing is, how
far do these numerals move between light
flashes? We have previously figured out
that the disc is traveling 80 X 360/60
or 480° per second, this gives 480/32 or
15° of rotation between flashes. With
the numerals 15° apart on the disc, and
the disc rotating 15° between flashes, the
action is obvious:—At one flash of the
light we see a “3”—during the next 1/32
of a second the disc travels 15°, bringing
a “2” alongside of the position where we
viewed the “3”. We see this “2” at the
next flash. And so on, alternately view-
ing “3’s” and “2’s”. However, owing to
the fact, as mentioned before, that the
eye has the power of “persistence of vi-
sion” the “3’s” and “2’s” appear to be
seen together in the form of a “32”.

The same reasoning applies to the “4”
and “0” uniting to form a “40”, the ““4”
and “8” to form a “48”, etc.

Undoubtedly many readers are still

(Continued on page 547)
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Build the Audio-Scopé

(Continued from page 546)

wondering why the figures on the disc are
split into offset numerals instead of being
written as a figure normally would be.
Why the “3” and “2” are on the disc as
“27 instead of “32”, etc. This is a fea-
ture easier to demonstrate than explain.
However, if the numerals were arranged
as “32” they would, of course, appear sta-
tionary when viewed with the light flash-
ing 32 times a second—but they would
also appear stationary at multiples and
submultiples of this frequency—(at 64
cycles, 16 cycles, etc.). The stationary
image formed by the 64 cycles harmonic
would not be confused with the image
formed by the 32 cycles, fundamental as
the figures would appear to overlap due
to the light flashing twice instead of once
while the disc was turning through the
angle separating two sets of “32's”. The
“32’s” would then appear to be only half
as far apart from center to.center as they
actually are. And as the numerals are
made large enough to occupy about 2/3
of the allotted space for each number the
doubling causes the numbers to overlap,
thus making it impossible to confuse the
appearance of the disc at 54 cycles with
the way it looks at 32 cycles. However,
no such distinction occurs at the sub-
multiples of the fundamental frequency.
That is, if the “3” and the “2” are placed
on the disc as “32” they will appear ex-
actly the same when viewed by a light
flashing 16 times a second as when viewed
by a 32-cycle light. True, the disc will
rotate twice as far between flashes, but
that will only mean that the second num-
ber in back of the one seen at one flash
moves up and is seen by the next flash.
There is then no doubling up or changing
of the numbers at sub-multiples. Quite
obviously, therefore, a disc with the
thirty-two and sixty-four placed as “32”
and “64” could not be used. By way of
illustration;—at 64 the ‘64" would ap-
pear stationary and in its actual separa-
tion with the “32” appearing stationary
and overlapping. So far so good: for that
is as it should be. However, at 32 cycles
complications would start; at this fre-
quency both “32” and “64” would ap-
pear stationary and not overlapping, the
operator would not know which to be-
lieve. And at 16 cycles (yes, a good os-
cillator will give a steady 16-cycle note)
the situation is even worse—both “32”
and ‘“64” would appear stationary and
not overlapping; and neither would be
right! The solution of the problem that
really makes the audio-scope possible
is the splitting of the figures by putting
the numerals down alternately as ‘““#” in-
stead of as “327.

Now consider the pattern “*”. Since
it takes up twice the space allotted for
the simple 32-cycle figure it will appear
stationary at 16 cycles (since the disc
must travel twice as far between
flashes). Of course, at the harmonic—32
cycles—this pattern will double and what
is the result? It reads “**.” which is en-
tirely correct,—at 8 cycles (assuming one
can hold the oscillator constant at that
frequency) it would, of course, appear

(Continned on page 548)

TRANSFORMER

AMEIl’ 'RAN

POWER AMPLIFIE (S

Type PA,
Series 80

An economical means of optaining flawless reproduction of sound in
large volume is available in a new series of Amertran Power Ampli-
fiers, the result of months of laboratory experimentation and exhaus-
tive field tests.

There are four sizes in the new Series 8o, one to fill every require-
ment. The big Type PA-86, shown in the illustration, will flood an
auditorium with a full volume of music or speech without distor-
tion. Smaller models are made for installations in restaurants, clubs,
dance halls, schools and homes—wherever exceptional fidelity of
reproduction at high volume is desired.

The mounting and construction is such that they are installed
easily, with no bothersome wiring and connections, and are proof
against tampering or damage. Simple controls and ease offortability
are added features that contribute to the popularity of Amertran
Power Amplifiers whose record of performance has won the distinc-
tion of being considered The Standard of Excellence for Audio Re-
production.

Licensed under patents of R.C.A. and Associated Companies

AMERICAN

ME-R_ COMPANY

RAN Newark, N. J.

178 Emmet Street

For complete description and information contained in Bulletin 1079 send us the coupon below:

AMERICAN TRANSFORMER COMPANY
178 Emmet Street, Newark, N. J.

Gentlemen: Send me Bulletin 1079 with complete description of Type PA, Serics 8o
Amertran Power Amplifiers
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Set and Tube Tester

More service men use the No.
245-A tester because it does all
necessary field work, is depend-
able, rugged and most compact.
Simple to use. A complete
tester for checking all voltages
at the socket, also line voltage.

Tests all usual tubes. Complete
tllustrated instructions.
$ NET to  No. 245-A
Dealer No. 400
$20 List Each

At Your Jobber’s

Counter Tube Tester

For testing tubes direct from

A.C. supply. Simple to use.
Gives the required test for accu-
rately determining the condition
of all tubes. Attractive baked
enamel finish. Full instructions.

Olunmeters and other radio in-
struments in our new catalog.

Readrite Meter Works

Established 1904
19 College Ave. Bluffton, Ohio
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How to Build the Audio-Scope

(Continued from page 547)

the same as at 16 cycles (the fundamen-
tal for the pattern) but no one is going
to confuse “%” with “*y”, so the difficulty
is eliminated. To again use the illustra-
tion of thirty-two and sixty-four cycles—
at 64 cycles the pattern “%,” would be
twice doubled, so a stationary but over-
lapping “32” would be seen—however,
the pattern “%” would only be once
doubled and would appear stationary as
“H’—at 32 cycles the ““%” being once
doubled would appear as “®,” but %7
being viewed by the fundamental for that
pattern would appear as “®’—and at the
16-cycle the “*” pattern being viewed at
its fundamental and the 42 pattern at half
its fundamental they will both appear as
they are on the disc‘’” and “’,”. This
situation, of course, applies equally well to
all the frequencies indicated on the disc.

A secondary advantage of the “offset”
numbers has probably become evident to
most—though space on the disc limits
the number of frequencies which it may
be used to indicate by direct-reading, the
appearance of the staggered patterns at
half the indicated frequency and the over-
lapping figures at twice the frequency
may very handily be used to increase the
actual number of points which may be
accurately determined.

To recapitulate—the figures appear sta-
tionary only at the indicated frequency
(f), at muitiples of that frequency (Nf),
at sub-multiples (f/N), and in a few cases,
at simple fractions of the fundamental
(Nif/n). However,onlyat the fundamental
itself (f) is the indicating figure clear,
complete and not overlapped. At multi-
ples 2f, 3f, etc., the figures overlap. At
sub-multiples such as /2, f/4, etc., the
figures are incomplete—that is, the nu-
merals are staggered. At f/3 and f/6
the figures will actually appear stationary
and in line, the same as they do at the
fundamental, but due to the lessened
amount of light and other factors there
is no chance of confusing these readings.

Perhaps it would be well to give the
method used in laying out these figures
on the disc. Radial lines were first laid
out as shown in Fig. 2 and the numerals
placed on the lines so that in the follow-
ing derivation the distance between lines
may be interpreted as meaning the dis-
tance between numerals. It will readily
be understood from the previous discus-
sion that the spacing of the lines (or
numerals) on a stroboscope disc should.
for clearest image, be such that the dis-
tance between lines (in degrees of arc) is
equal to the distance moved through (in
degrees of arc) by the disc during the
interval between flashes of light. That is,
if the light is flashing f times a second
and the disc is rotating a speed of w° per
second the lines should have an angular

o

separation d of — and the disc will have

{
360 360
on it or lines. For a disc
d w/f
rotating at a given number of revolutions
360x R
per minute R we have w = ———— =
60
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6 R° per second. Therefore, the angle
6R
between the lines is d = w/f = ——.

Hence the expression for the number of
lines (n) on the disc for a gvien frequency
(f) and a given number of revolutions per

360 360 360

minute (R) isn = ——— = —— — —_
d  w/f 6R/f
60f
===

Obviously any convenient speed of ro-
tating the disc may be used. For low
frequency indicators, such as the one de-
scribed, it is practical to use a phonograph
turntable (driven by a variable speed
electric motor) with the speed adjusted to °
80 r.p.m. by the method previously re-
lated. Or a good synchronous motor may
be used and the 60-cycle speed control
lamp dispensed with.

On the bias of 80 r.p.m. the following
table of values for n and d was calculated
from the above formule:

No. of radial  Angle be-

Frequency lines on disc tween lines
) (n) (d)
32 24 15
40 30 12
48 36 10
60 45 8
64 48 7Y%
80 60 6
96 72 5
112 82 4277
128 96 334

Tig. 2 also shows the important points
to consider when laying out the disc. The
size of the numerals must be so chosen
that the width of any numeral is less than
half the width of the compartment in

w
which it lies (that is w*<<—); and the
2

height of any numeral must be more than
half the height of the compartment it is
h

in (that is h'>—). It is evident that the
2

numerals must be so placed that the size,
shape and position in the compartment of
all corresponding numerals will be iden-
tical. Care in laying out the disc is abso-
lutely essential to the success of the
audioscope; hence, it should be done by a
competent draftsman if possible.

The use of either rubber stamps or
stencils may facilitate the construction of
the disc if the job cannot be turned over
to a draftsman. Making a negative photo-
stat of the disc is helpful as it is much
easier to read white-on-black figures than
it is black-on-white.

No human instrument is perfect—and
accordingly the audio-scope may present
certain difficulties. Assuming the disc to
be accurately laid out, the motor to be
smooth running and evenly controlled,
and the lamp powered by an oscillator
that does not drift excessively there is
one source of possible—or probable—
trouble which may cause considerable dif-
ficulty. This is the tendency of a glow-

(Continued. on page 550)
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The Unit-Built Receiver
(Continued from page 508)

band-pass filter and to the use of low-loss
insulating material in all the variable con-
densers. These features also improve the
fidelity. The sensitivity is also increased
by the low-loss condenser construction
and by the use of the screen-grid de-
tector which is some ten times more sensi-
tive than the -27.

What will the receiver do on the air?
An automobile manufacturer always puts
his new car on a road test to determine
how fast it will go, how quickly it can be
stopped, how long it will run without
falling apart, and other tests more severe
than it will be given by its ultimate user.
In much the same manner the Hi-Q 31
receiver has been laboratory tested under
conditions much more severe than it will
ever experience in use. In all cases it
has been found to be sensitive enough to
go down below the noise level—in all lo-
calities where it has Deen tested it has
been found to be sensitive enough to re-
ceive any station that was above the noise
level. At a location some eight or ten
miles from WEAF with 50 k.w. in the
antenna this station could be tuned out in
about two divisions on the dial. Chicago
stations were received very loud. Sta-
tions throughout the east and south were
easily tuned-in. All in all the receiver
performed in very excellent fashion.

The Hi-Q 3! receiver is available in a
number of different kits. The tuners in-
clude the resistance-coupled first stage
audio amplifier required for proper opera-
tion of the screen-grid detector. External
power amplifiers connect to the output
of this first stage. A complete list of
parts for the construction of the com-
plete a.c. receiver is given below. This
list assumes the use of the special Hi-Q
loud speaker. If some other type of loud
speaker is used an additional choke and
plug are required as explained in the pre-
ceding text.

List of Parts

1 Hammarlund three-stage band filter
unit. BS-31.

1 Hammarlund three-stage screen-grid r.f.
amplifier unit, RF-31.

1 Hammarlund knob-control drum dial

SD.

2 Hammarlund = shielded polarized r.f.
chokes, SPC.

1 Hammarlund push-pull input trans-
former, AF-1.

1 Hamarlund push-pull output trans-
former, AF-D.

1 Hammarlund power transformer, PT-60.

—

Hammarlund filter choke—100 mils.,
C-100.

Hammarlund tube shields, TS.
Hammarlund foundation unit, FU-31.
filter condenser block, CHQ-31.

triple by-pass condensers, BP-3.

special by-pass condenser, 4 mfd., 200
volts. BP-12.

— = —

1 E—g]fd. by-pass condenser, 200 volts,
1

1 1/10-mfd. by-pass condenser, 300 volts,
BP-110.

1 20-mfd. by-pass condenser, electrolytic
type, BP-20.

1 voltage divider, RHQ-31.

1 center-tapped resistor, 10 ohms.

(Continued on page 551)

Pres.

Ive trained hundreds of fe]lows at home
in their spare time for Big Pay Radio Jobs.

ADIO'S amazi
every year.
men starting out

cess in a year or

Has Made $10,000 More

In Radio in Radio.
1 can safely say
that I have made
$10,000 more in Ra-
i dio than I would
- have made if ¥ had
"" continned _at the
old job, When I
‘ enrolled with yon 1
didn’t know a volt
fmm an ampere. 1 advise all
ambitious young men to get
into Itadio. There 13 no greater
ol)porlumly

Victor L. Osgood,

7101 Bay Parkway.

Brooklyn, N. Y

Over $400 Monthly
1 had 15 years as truelma
salesmap and was making good
money, but could see the oppor-
tunities in Radio. Believe me
1 have made more monc)' than
1 ever did before. 1 have made

(‘
e

You don’t have to

Mass.. writes: “I
my spare time.”

¥.

You car build
over 100 circuits
with the ezglzl-bz

Taixs Is RADIOS BIGGEST VEAR

Trained men are needed.

salaries of men in one year.
Clip the coupon.
with anything less than $50 to $250 a week when that’s what
Radio pays its good men ?

S0 Many Opportunities Many Begin Making $10
to $30 a Week Extra Almost at Once

to begin getting the extra money you want,
plans and ideas that are making $10, 520 and $30 a week extra
for my students—show you how to begin doing it too the first
month if you study hard and follow my plans. G.
21st Ave., S., Nashville, Tenn.,
taking my course.

ng growth is making hundreds of big-pay jobs
T You young ambitious
who are looking around for something really

good and you older men who aren’'t satisfied but want more
money—here’s a field that is growing- fast enough to bring suc-

I have doubled, triprled. quadrupled the
My book points out the many jobs
Get a copy now. Why be satisfied

two.

wait one year, two years, not even six months
I'll show you the

W. Page, 1807
made $935 in his spare time while
Earle Cumimings, 18 Webster St., Haverhill,
have made as high as $375 in one month in
No need to worry about money; this is ‘the

famous course that pays for itself.

Learn at Home

Don’t lose a minute from your job. All
1 ask is part of your spare time. My

more than $i00 each monti. Televls]o,, and practical method of training with eight
ean’'t say too much for your Talking Plctun big outfits of Radio parts makes learn-
sehool.” 1. q. D1hlst.e1(l ncluded = ©° ing at home easy, fascinating, a pleas-
1384 So. 15th St.. My l‘Onrse s ure. Boys 14, men up to 60 have fin-
Salt Lake Cn} Utah. f)l.:,(;s you a “mm‘:{;}'\; ished my course successfully. You
Made s7oo in 5 Months o xg;gdm' Radio~—]] don't need a high sch‘ool education.
pare Time ret and hoh]o now to M_an_y of my most successful graduates
;' \dlthlonalhl{n\'e ‘l'lllt] also \ox?rgligg)qob didn’t even finish the grades.
1 ittle time Vith ice, - -
llo devote to Iia- of ?}n?mnoco} he(s-l;mge_ You Must Be Satisfied
dio, my spare cial courses - [‘ej gue- The day you enroll I'll give you a con-
i i evisj g
};‘{?},ﬁ&‘;‘,’,‘,‘;“if{‘e’lﬁ {.\.,;'g'!;"n Ladio, Brosg: tract agreeing to refund every penny
graduation were and bl‘lip Tta OMmerejy] of your money upon completing if you
approximately tions,~ Soyng adio Sta. are not satisfied with the lessons and
00 on . Kadio and  pypiid - Lietures instruction service
sales, service and Systems, apg 4-iddress :
repairs. I owe this extra Iadio ‘gerg Advaneed Get This Book at ONCE
money, to vour help and 1u- Mem,”nd.r}lmng and —_ N S
terest, won't sing. Yoy Rich Rewards in Radio” shows where
Cll'lsrg%] 1“;. E{nsex'. man ey yone job the big jobs are, what they pay, what
De‘n\;:rﬁ lCo]o "::).\:vc?x se. You'n ﬁg:)s\{l others are making. It has started hun-
any 00 landle job in dreds of feliows on the
‘“”(’renn b l{adxos 20 - road to bigger money
ODportunity, Wches  of : who thought success

was not for them. Get
a copy. Not the slight-
est obligation. Do it
Now.

1 J. E. SMITH

H President

Lt Dept. ONSS

-\ National Radio
Institute

Washington, D. C_

J. E. SMITH. President,
Dept. ONSS, National ‘Radio Institute,
Washington, D. C.

Dear Mr. Smith: Send me your Book “‘Rich Re-
wards in Radio.” I want to know about the
money making opportunities in Radio and your
practical method of training men at home. This
request does not ohlxgivatc me and it is understood
no salesman will cal
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New
Weston

MODEL 565

The complete
test set for
radio service

HE new Weston Model 565 is the most
complete instrument designed for radio
service work. It makes every required test
on every modern set, and checks every type
A.C., D.C., Pentode and Rectifier tubes.
Besides, it is made in the typical Weston
fashion with the refinements in design, rug-
gedness in construction, precision in manu-
facture, and dependability in performance
such as only Weston can build with its
vears of experience as manufacturers of the
world’s highest quality electrical measur-
ing instruments.

In this one instrument, the Weston
Model 565, you have a complete radio
service laboratory—Set Tester, Tube
Checker, Oscillator, Ohmmeter, A.C. Am-
meter, D.C. Milliammeter, A.C. and D.C.
Voltmeter, with more and wider ranges
than ever before.

The new Weston Model 565 set and tube
service unit with its compact construction
and complete testing facilities is -designed
to save you time and money. It operates
similarly to the popular Weston Model 547
Set Tester—quickly, conveniently, accurate-
ly, and with the widely-’known Weston
dependability.

So valuable is this new Weston Model
565 that every radio dealer and service man
who builds his business prestige on quality
service work cannot afford to be without it,

Write today for illustrated
folder which gives complete
information.

WestoNn ELECcTRICAL
INSTRUMENT CORPORATION
615 Frelinghuysen Ave. Newark, N. J.

W, G
) PIONEER
SINCE 188

B\ /B,
INSTRUMENTS

Rapio News ror Decemper, 1980

How to Build the Audio-Scope

(Continued from page 548)

lamp when powered by alternating cur-
rent to flash on both halves of the cycle
if the two electrodes are similar and ap-
proximately equal in size. The double
flashing tends to blur and confuse the
images if, as is usually the case, one flash
is brighter than its complement.
the two flashes are of equal intensity the
audio-scope will read double the fre-
quency being worked with. The most ob-
vious remedy—and the one advised—is to
obtain glow-lamps having dissimilar elec-
trodes. Unfortunately, however, the lamp
which is easiest to obtain (a standard
“Mogul base” lamp rated at 110 volts and
retailing for 55c) has similar electrodes
and therefore has the tendency to “double
flash”. Where such a lamp is used the
image can be cleared up to a very consid-
erable extent by providing a biasing po-
tential through a high resistance. The
exact values used, of course, depend on
the operating conditions, hence, no fast
rule can be given. However, using the
type G-10 lamp fed through a condenser
from a —43 tube about 90 volts in series
with a 20,000 ohm resistance was found to
be satisfactory. The method of applying
this biasing potential is clearly shown in
Fig. 3. If it is not convenient to use a
bias the doubling effect is sometimes re-

When -

duced.by putting a choke coil in parallel
with the lamp.

Before any precision instrument can be
accepted for use in the laboratory some-
thing must be known about its accuracy.
Obviously the audio-scope, given proper
construction and a careful operator will
be just as accurate—but no more so than
the 60 cycles a.c. which is used as a fre-
quency standard. Consultation with the
local Edison load-dispatcher brought out
the fact that the “normal variation’
(99% of the time) is == 1/20 of a cycle
or less and that the extreme variation is
=+ 3/20 of a cycle.

This means a maximum error of 4/10
of one per cent. with a nominal accuracy
of 99.99%. For all ordinary frequency work
below 128 cycles this is sufficient,

Thus we find that the audio-scope takes
its place on the shelf of scientific instru-
ments by filling a recognized need—and
filling it well. Though easy and inexpen-
sive to construct it is accurate and de-
pendable in operation. This unique com-
bination of simplicity and reliability
makes it a device equally adapted to the
whims of the scientific curiosity seeker,
the needs of the amateur experimenter, or
the exacting requirements of the industrial
research worker.

New Circuit Developments in
“Broadcast Superhet”

(Continued from page 309)

a very appreciable signal in the output of
a sensitive receiver. This disadvantage
was overcome by not using a coil ahead
of the first tube, but rather feeding the
signal directly into the tube. The poten-
tiometer used was a tapered, 10,000-ohm,
wire-wound job. The resistance should
be so tapered that on a powerful local
station the signal will not be too great on
the first few turns of wire.

The gain lost by the elimination of the
antenna coil is easily recovered by tuning
the plate circuit of the first tube. The
grid circuit is also tuned, and the two
circuits coupled together. This coupling
is accomplished in two ways. The plate
coil of the radio-frequency tube and the

grid coil of the first detector tube are
wound on the same form. (The oscil-
lator coil is also wound on this same
form, but it does not enter our discus-
sion at the moment.) These two coils
are placed one inch apart, with the low
potential ends of the coils nearest each
other. 1In this way, inductive coupling
exists between the two. Also, the low-
potential leads from the two coils are not
directly connected to ground, but are
rather connected together, and returned
to ground through a .00025 condenser.
The reactance of this condenser is thus
common to both circuits, and the cir-
cuits are capacitatively coupled due to
(Continued on page 553)
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Complete coil assembly for first detector oscillator circuit.

The specified

spacing between coils should be carefully followed
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The Unit-Built Receiver
(Continued from page 549)

phono twin-tip jack.

speaker twin-tip jack.

triple binding post.

socket, marked “Speaker.”
sockets, marked “2435.”
sockets, marked “224.
socket, marked “227.”

socket, marked “280.”

socket, marked “Regulator.”
volume control potentiometer.
bakelite moulded mica condensers,
00025 mid.

line toggle switch.
local-distance toggle switch.
tone control switch.
11,000-ohm resistors.
250,000-ohm resistor.
200-ohm resistor.

300-ohm resistors.

2,500-ohm resistor.
50,000-ohm resistor.
500,000-ohm resistor.
connector cable.

duplex receptacle.

midget receptacle.

002-mfd. bakelite moulded mica con-
denser.

[ N N S,

b bt b b b b C) b b OO

Accessories

4 —24 tubes; one amperite voltage regu-
lator; 1 =80, 1 =27 and 2 —45 tubes.

1 Hammarlund d.c. speaker, type HQ-SP.

1 Hammarlund phono pick-up, type

HQ-PU.

1 Hammarlund phono motor and turn-
table, type HQ-PM.
1 console or cabinet.

The kits for the Hi-Q 31 are sold in the
form of a number of completely wired
factory tested units. This makes the con-
struction of the receiver a comparatively
simple task and almost completely pre-
vents any possibility of other than per-
fectly satisfactory performance. With
each kit is included the drilled metal
sub-panel, wire, screws, etc., and all nec-
gssary assembly and operating directions.

R

Vacuum-Tube Voltmeter
(Continued from page 493)

appreciable error at heighth of the scale.
We have overcome this by making our ad-
justment at the most sensitive part of the
scale, viz., the high end. In actual opera-
tion after the meter has been calibrated
by one of the two methods shown above,
without touching any controls except the
switch which should be pushed to the left.
the reading of the microammeter should
be observed. The left-hand knob should
then be turned until the meter reads 200.
Then the switch should be raised to the
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The Condenser
that repatrs tself

An inexpensive, self-healing,
puncture-proof filter condenser
that actually improves with use

ESIGNED upon an entirely different elec-
trical principle, this filter condenser is
immune from damage from high voltage

surges—an effect that costs dealers and dis-
tributors a goodly portion of their yearly
profits.

It protects its associate equipment, as well, by
offering a high-resistance path for the dissipa-
tion of surges when they ocenr. Immediately
the surge has passed this condenser HEALS
ITSELF and continues normal operation.

The dielectric of the Mershon Condenser is
formed electrically by a patent special process.
Continued ‘operation does not harm it in any
way, but to the contrary, actually improves it.
THE MORE A MERSHON IS USED, THE
BETTER IT BECOMES.

Costs No More Than Other
Condensers

Mershon Puncture Proof Condensers cost no
more than other condensers, yet their first cost
is their last. Once you have them installed you
can forget about condenser tiroubles. That is
why thousands of service men are using Mer-
shons to replace burned-out condensers in
their daily work.

Because of their larger capacity, Mershons im-
prove the filtering of the power-pack with the
result of considerably reduced hum.

30 Prominent Manufacturers Use
Mershon Condensers in Their
Receivers

Zenith, Sparton, Crosley, Colonial, Kennedy,
Howard, Amrad and DeForest-Crosley of Canada
are among the numerous mannfacturers using
Mershons. Rigid tests in their own labora-
tories have proved that Mershons provide better
filtering, greater reliability, almost unlimited
life—all at lower cost.

Several Different Capacities and
Mounting Styles

Single Unit Mershons have positive terminals
at the top or bottom as desired, with capaci-
ties of 8 or 18 mfd. Multiple Unit Mershons
have positive terminals at the top, and may
be obtained in either Double Unit or Triple
Unit Styles. The latter are the most economical
filter condensers available.

How You Can Use Mershons

If the receiver you handle, or the ones you
repair, give you filter condenser trouble, Mer-
shons will eliminate it for you. Use them for
replacements.

If you build power-amplifiers or transmitters,
Mershons in the power-packs will assure yon of
freedom from condenser replacements.

This new booklet shows you how to use them.
A FREE COPY will be sent you for the asking.
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L Condenser

WHAT USERS SAY

NDR, Augusta, Maipe, says, *‘Ilaving
great success with Mershons, Using a
Dbank of JMershons Sunday, put new
NDR on the air and got Xtal report
first Q3001 “*Our only worry is that
somcone will buy them right out of our
filter system.’” WIBES =says, “I sue-
cessfully Dlew a 4,000 volt bank of
condeusers before acquiring the
Mershons, but have had no trouble
whatsoever  since.’”” WIcCp

says,
“Had ‘RAC’ reports on my transmitter
before, but now am getting ‘DC’ and
‘pure DC.” 7

From a radio distributor, *‘Zenith has
heen using your condensers for mote
than two years, and we as jobbers have
found them to be all that is claimed
for them.’”” TFrom a dealer, “Have
sold Crosley and Amrad for three
years, and have yet to have a Mershon
go bad,”” A <ervice manager, ‘“‘Have
not known of one going bad in a re-
ceiver yet.”

Mail the coupon and learn
how to eliminate condenser trouble

center position and without touching any-
thing else the meter reading should be |
noted. Thereafter, at any time that it is |
desired to bring the voltmeter to working
condition, this ame reading should be
duplicated. What we are actually doing
is merely making sure that the same volt-
age will read the same amount at any
time the meter is used.

THE AMRAD CORPORATION,
390 College Avenue,
l Medford Hillside, Mass.

Please send me Mershon Prices and a
FREE COPY of this booklet.

I want to use Mershons in this set (cir-
cuit attached). How do I do it? [J
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a great achievement §

Think of it—a §
new T-224 con- &
struction prac- §

tically elimi-

nates micro- |

phonics and
burn-outs!

Combined with §
that, a purity |

of tone that is

startlingly  life-
like—and all of §&
it the direct re- §&

sult of TRIAD |

research and en-

gineering skill. &

Here is a splen-

did achievement §
in tube manu- &
Give your radio the §

facture.

added advantage of TRIAD
T-224 equipment—and get for
yourself a far greater radio en-
joyment.

The new TRIAD T-=210 tube,
Tungsten Filament greatly in=
creases the life of the tube and al=
lows it to be easily reactivated.
Molybdenum construction — with=
stands excessive heat far better
than nickel, and eliminates grid
and plate emission, which is the

chief cause of noisy tubes. An=

other TRIAD achievement!

RADIO TUBESE

TRIADS are mow manufactured

under R. C. A, G. E. and :

Westinghouse patents, g
TRIAD MFG. CO., Inc. i
| Pawtucket, R. I, I

\

Rapio NEws ror DeceEmMBER, 1930

“No!” Says Roxy

(Continued from page 498)

public and in that time has not missed
one of Roxy’s broadcasts. Perhaps some
of the old-timers will remember Harry
Hiller as one of the pioneer operators of
WJZ in 1921 when that station was lo-
cated in Newark, N. J. He was then
known by the initials “O.H.N.,” signify-
ing “Operator-Hill¢t-Newark.”

The production and reproduction of
sound and sound effects is under Mr.
Hiller’s supervision. This activity is di-
vided into three parts—i.e., radio broad-
casting, sound pick-up and reinforcement
and sound picture projection.

Broadcasting

Broadcasts from the theatre are over
station WJZ and can originate in either
the special broadcast studio, the stage, or
the orchestra pit. A total of fourteen
microphones may be employed, divided

Harry E. Hiller

in the following manner—four in the
studio, five in the orchestra pit and five
on the stage. Each microphone may be
individually controlled, while each group
as a group may in turn be controlled by
faders.  Condenser mikes are used
throughout.

These microphones, through their indi-
vidual amplifiers, are fed into an 8A
W.E. amplifier which is equipped with
manual volume controls, volume indi-
cator, meters and jacks, where the pro-
gram is monitored.

At this point it would be well to men-
tion that a further monitoring procedure
is also followed. Tn Roxy’s office, an as-
sistant listens in on a speech amplifier
conveying the program from the studio
to him as it goes out on the air. He is
also provided with a radio receiver to
check the broadcast program quality
against the speech amplifier quality.
Thus, three monitoring points are pro-
vided. ;

Rehearsals of all broadcasts are at-
tended by members of the National
Broadcasting Company who will handle
the broadcast with Mr. Hiller. This pre-
liminary work insures a completely co-
ordinated monitoring of the program,

WwWwWw americanradiohistorv com

Every two weeks the frequency charac-
teristics of all the pick-up and transmis-
sion lines are checked to guarantee fidel-
ity of reproduction in the broadcast.

Speech Amplification

Although it is not generally known, and
even little realized by a personal visit to
the theatre, every sound, whether it be
speech, song, or music, is picked up by
groups of microphones separate from
those employed for radio broadcasting
and passed along to a Western Electric
speech amplifier system for step-up. The
input from this battery of microphones
is controlled by an operator located high
up in the right rear of the balcony. He
also controls the output of the amplifier
which feeds ten loud speakers in various
positions throughout the theatre. Because
of this system a vocalist on the stage
need not strive for unnaturally large vol-
ume to fill the theatre. The loud speakers
are arranged so that six of them, located
in the grille work above the proscenium
arch, supply the upper parts of the house.
There are two at the sides to supply the
mezzanine and loges and two more for
the orchestra. Every part of the theatre
is adequately covered and there is no ap-
preciable time lag apparent to a patron
who may be sitting in the last row of the
balcony.

Talking Movies

The Roxy theatre is Western Electric
equipped to reproduce sound pictures
by means of any of the commercially
available talkie systems—namely, the Fox
Movietone variable density constant width
system, the Fox Grandeur Film (wide-
width), the RCA Photophone variable
width constant density system or any
sound-on-disc system. Two large expo-
nential type dynamic speakers, located be-
hind the screen and removable to the
upper lofts by means of cables, completely
supply synchronized sound to accompany
the projection of the picture.

Rehearsals

We have seen that it would be prac-
tically impossible to rehearse a single
show in the Roxy Theatre without the
telephone and amplifying equipment used
to carry commands to the dozens of men
who are, in the general sense of the term,
“backstage.”

The same speakers, minus the two lo-
cated at either side of the orchestra dur-
ing the dress rehearsal, are connected with
a smaller amplifier to provide a means of
direction during the first few perform-
ances. Roxy is thus able to sit in the
control box, observe the show and give
any cues or changes in lights, spots or
curtain cues to any part of the stage
operations over a microphone. And he
can see his corrections carried out with-
out the delay that would result if the or-
ders were telephoned to the stage manager
and then transmittéed from there to the
proper party.
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“Broadcast Superhet”
(Continued jrom page 550)

this common reactance. The combina-
tion of inductive coupling and capacita-
tive coupling will give practically con-
stant coupling throughout the frequency
spectrum covered by the coils and con-
densers. The 2-megohm grid leak must
be used across the coupling condenser to
bias the detector tube.

As we are not attempting to obtain ex-
treme sclectivity in this circuit, selec-
tivity being a function of the interme-
diate amplifier, trimmer condensers on
the tuning condensers may be eliminated
if the coils are carefully made, and the
condensers track pretty well. As a mat-
ter of fact, it is better to have this cir-
cuit a little too broad than too sharp.
However, if one desires to match them
perfectly, trimmers may be used.

The oscillator circuit is the same as
was previously used, but the method of
coupling into the first detector is a slight
departure from usual practice. Elimi-
nating the condenser and resistor pre-
viously used, we revert to the simple ex-
pedient of winding the oscillator coil on
the same form that the other windings
are on, so that the grid end of the os-
cillator coil faces the grid end of the first
detector coil. Coupling is thus accom-
plished through their mutual inductance.
The spacing of these two coils has been
carefully worked out, and will be found
to be correct for average tubes. Too
much deviation from the specified ¥% inch
should not be tried, as much of the sensi-
tivity of the entire receiver depends upon
the proper coupling here.

So we sce that we have one coil form,
upon which all windings are placed. The
form may be bakelite tubing, although
the writer used a paper mailing tube
carefully dried and dipped in melted
paraffine. Its size should be 134 inches
in diameter and 8% inches long. The
windings are all of No. 28 d.s.c. wire and
are wound in the same direction. LI is
85 turns, L2 is 85 turns, L3 is 55 turns,
and L4 is 35 turns. The connections
should be carefully made in the manner
shown in the drawing of the coil assem-
bly, for if even one coil is reversed the
entire circuit will be thrown out of kilter.

A word of caution is in order concern-
ing radio-frequency chokes. By all means
use the best one that you feel you can
afford. Both the radio-frequency tube,
and the oscillator tube are “parallel fed”
and poor chokes will cause trouble no
end.

In the photographs you will notice that
the writer has completely rebuilt this unit
of his receiver. This was considered ad-
visable, due to the fact that the experi-
ments performed on it had resulted in its
distinctly resembling a Swiss cheese. Tt
will not be necessary for vou to go to
that end. All you will need to do is to
obtain another .00035 variable condenser
to match the one you already have, and
one more five-prong tube socket. Dis-
carding the coil previously used may ap-
pear to be an extravagance, but one jus-
tified in improved results.

These changes are only suggested where
one experiences interference.
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H[j MLELM A. C. Operation

On the Short Waves The New NATIONAL A. C. S8SW-5

THRILL B0OX is easily assembled by any-
one with genuine NATIONAL Radic Parts,
Some of the more outstanding of these are
described below,

with the New A. C. THRILL BOX

R. F. Transformers

— @ Standard set of four pairs
v covering from 21.2 to 2.61
m.c. Special coils can be
supplied for the 33—21.2
m.c. and the 2.6I'—I1.5 m.c,
ranges. Forms are moulded
R-39, the new low loss coil
material, developed by Ra-
dio Frequency Laboratories.
Blank forms .also available
for winding experimental
E coils,

The Condensers

=
The type S-100, spe- ﬁx‘?
cially designed for \‘&
short-wave work, not a 12

cut-down broadcast con- el

denser. Insulated main Qi \\L

bearing and constant /g AN
impedance pigtail. ;

degrees straight 3 o 7

quency line plates.

COMBINES every requirement of the expert

Short-Wave Experimenter and Amateur, and
the Radio Enthusiast who wants good loud speaker
reception of SW broadcasts from all over the
world. Not a compromise between a Short-Wave
and Broadecast circuit. A.C. Model gives FULL
A.C. OPERATION. No hum, even with head
phones.  DOUBLE SCREEN-GRID with grid-leak
detection. Special New R-39 Type R.F. Coupling
Transformers. No special tubes required. Uses
standard heater tubes throughout. Single dial
operation, easy to operate and log. Uses New
NATIONAL Projector Dial. No grunting or
backlash, no hand capacity; Loud Speaker opera-
tion from Foreign Stations; push-pull andio with
special phone-jack after first stage.

The NATIONAL Proiector

The Dial

Type Drum Dial, standard

>
mr equipment on the A. C.
B Thrilt Box has the same
i ] easy controf that is char-

acteristic of the National
i Velvet- Vernier Dials.
Equipped with non-metallic
drive, avoiding clicking and
J 1 de-tuning. The diai scale
| is projected in magnified
form oen to a ground glass
} screen which reads the same
-~ { from any position. without
i parallax. The escutcheon,
i of beautiful modern design,
is finished tn brush silver.

Thoroughly shielded chassis. Easy to asspg i S T .
and wire. Ideally snited not only for Shor
Broadecast reception, but for all S. W. amate
communication uses. Easily adapted for stil
spread of amateur bands, if desired. Perfe
formance down to 9 meters, using NATI
R.F. Transformers No. 10.

kit

Also available in new battery model, using tl
UX 230, 231 and 232 tubes. ‘

5 erman, Abbott and Jackson Sts.
& ) y i | Malden, Mass.
= ' 4 l Gentlemen:

1 Please send me, free, Short Wave Tul-

i
l
PRECISION SHORT-WAVE | retin No. 3t !
| [J Enclosed. please find H0e (stamps or I

RADIO PRODUCTS {

|

coin) for your new NATIONAL SHORT
WAV ANDBOOK, describing  all

. Short Wave Circuits (just off

i
I
I NN coeyvipe o B o o =y 550 - ED G S E @ ERRRR A
i
|

HEADQUARTERS
(1.1 Filterette

’ 3k THE RADIO NOISE REMOVER
Get your copy of the 74-page TOBE BOOKLET, “RADIO NOISES AND THEIR CURE.”

Shows how fo eliminate static caused by oil burners, electric refrigerators, soda fountains,

sign ﬂz\she, ete., 25¢; Foreign, 35c. ;
.%{&z;gq but Radio”
226 WEST MADISOR STREET

CHICAGO,
ILLINOIS.
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RACON’S

Latest Development
NEW TYPE No. 3320 A

PORTABLE HORN

Air column lenvth——-clmhtly less than 7 feet. Oval
bell 27~ x 85", depth 287 .
Can be ;emr’lted in two halves for portability.

Excellent for music as well as speech.
Newest Storm-proof Horn

TRUMPET HORN
({llustrated)

Bell 22 inches round, length 40 inches. Equipped
with cast aluminum ferrule and suspension ring.

For Public Address and all Outdoor use. This
horn has been perfected after years of exhaustive
research In Racon Taboratories. Will withstand all
weather conditions. Requires no replacements or
servieing after heavy rainstorms. . , , Guaranteed
!f‘or one year. Prices slightly higher than regular
orns.

e ——,

ACME WIRE PRODUCTS

Parvolt Filter and By-Pass Con-
densers, Magnet Wire-All
Insulations, Varnished
Insulations, Coils.

THE ACME WIRE CO.
NEW HAVEN, CONN.

Models 29N and 30N, $75.00 list, Approved
by every bigh grade Amplifier Manufacturer
in the countey. Used by Broadcast Stations
and Public Address Systems everywhere,
Complete line of stands, cords, ctc. Write
for descriptive literature and name of nearest
jobber.

ELLIS ELECTRICAL LABORATORY
il Compts
337 W, Modon SI.

MODEL 20N

$45-00

Lue Py

Chicano. liknoiy

Dealers and Service Men Send for the
Latest issue of

lt contams hundreds of Radio and Electrxcal bargains
Have You Received Your Copyt
NUBOR RADIO CO., 14R Warren Street, New York City

Rapio News ror DeceMBER, 1930

Radio Revives the Lost Art of Reading

(Continued from page 526)

being interesting; and he may start with
the multiplication table and come on up
through the Doxology and the Lord’s
Prayer. Have you ever tried reciting
some very familiar piece so as to make it
express its real meaning? Try it; you'll
be surprised. (I wish I could illustrate
what I mean; but ink and paper won’t
admit of it—I'd have to have a micro-
phone.)

Announcers are showing much skill
nowadays in using a few sentences to set
or dramatize musical numbers; a touch

Alwyn E. W, Bach, N. B. C. announcer
and winner of the 1930 gold medal for
good diction on the radio

of natural scenery, or a hint of human
story, or—best of all—two or three lines
of verse from the song that will follow.
The dramatic simplicity of this is above
praise; but its meaning is always the
main purpose. When those few words
or verses are thought aloud, the result is
perfect. When they are repeated me-
chanically, they are only 25 per cent. of
what they ought to be; they may even
become a handicap in mood and effect,
which the music must overcome—if it

can.
This raises a big question. Does
poetry always mean something? I be-

lieve there is only one answer: if it
doesn’t mean something, it isn’t poetry,
and it doesn’t deserve the high tribute of
being broadcast. Only the best is good
enough for the microphone. All true
poetry means something to the mind—
from Poe to Browning; and if your reader
or announcer can’t see that meaning and
express it, he is a dud. When he reads, he
takes the part of the man who thought
that idea and wrote it out; and he must
think that thought aloud as though it
were his own. Or, if you like, he is a
salesman, and must sell that idea to his
hearers.

Now this life and naturalness,
true expressiveness,
back to,
variety;

this
that we must get
is mostly a matter of natural
variety in three directions—

~
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pitch, emphasis, and rate. Let me sug-
gest briefly how these work out in good
reading.

Nobody ever talks in a monotone—on
one level of tone or pitch; therefore no
one should read that way. Yet an ama-
teur reader will buzz along like a sewing-
machine, so many words to the minute;
and a professional will fill his throat with
tremolo weeps and chant or intone. One
is as false as the other; but the profes-
sional is more to blame because he ought
to know better. Poetry, of course, gets
the worst deal—because it has a musical
rhythm and measure that invites the lazy
reader to drop into sing-song and ignore
its meaning—which is always more im-
portant than its music. (If this weren’t
s0, it wouldn’t have words.)

Vertical pitch or range ties in very
closely with emphasis. Both must be
used to express meaning. Pitch selects
words and phrases on which the expres-
sive voice rises or descends. Someone
predicts that you will fail in what you are
planning to do. You pick up that word
“fail,” and repeat it: “Fail?” If your
meaning is disbelief that you can have
heard correctly, or incredulous question-
ing, you start the word with a low pitch
and carry the tone half-way up the scale
—Ilike a full-length question. If you re-
peat it to show that the idea is ridiculous
as well as incredible, you start the word
with a high pitch and drop to one much
lower.

Either way the word is emphatic; and
the beginning more emphatic than the
end. If a full-length question is asked
around it, other less important words are
used, which serve to make the emphasis
on “fail” even more striking. ‘“You don’t
really think this thing is going to fail?”
No one would ask that question without
varying both pitch and emphasis; but we
have all suffered under readers who flat-
ten such expressions into lifelessness.

Varying the rate or speed is the third
universal method of getting meaning into
what we say or read. All good singers,
though bound by time and measure, care-
fully “phrase” their words. No normal
speaker utters a sentence at a uniform
rate of so many syllables to the second.

This sentence I have just written, for
example, could be read without pause or
varying speed; but certainly it would be
far more interesting and intelligible if it
is “spoken” and ‘“phrased.” This is a
kind of translating which it has to go
through; and you do it to bring out its
meaning. You may break the phrases by
very slight pauses after “speaker,” “sen-
tence,” and “rate.” You may stress each
of the first three words of the sentence,
speed up on the fourth and fifth, skip
quickly over “at a” to rest with empha-
sis on the first syllable of “uniform” and
with deliberateness on the last syllable
and then emphasize “rate!” and so on.

How about the danger of standardizing
everybody to a level of uniformity? The
naturalness we are talking about will for-
ever remove that danger. No two people
talk alike; and no two people will read
the same matter with just the same

(Continued on page 556)
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Antenna Construction for

Amateur Transmitter
(Continued from page 519)

There are two popular voltage-feed
antenna systems in the amateur field,
Figs. 8 and 9. The Fig. 8 system is for
transmission on a single frequency, while
Fig. 9 is an arrangement for multiple-
frequency transmission; that is, transmis-
sion on one of several frequency bands in
the amateur assignments. The radiator
length between points X and Y is one-
half wavelength long for the Fig. 8 ar-
rangement. C is a very small coupling
capacity, 50 to 100 micro-microfarads.

T RADIATOR '
= A~
X%
4;\} D \\ /
Y.
~ B~

NC,..
FIG.A

Fig. 11. “A"” shows the Hertz (Zepp-
fed) antenna straightened out; “B” the
distribution of current in the feeders and
radiator; “C” the same if it were pos-
sible to place a current meter in the
electrical center of the feeder circuit

The clip on the plate inductance is ad-
justed to the point where the tube draws
normal plate current. A small auto lamp
may be shunted around 8 or 10 inches of
the radiator at a point half-way between
the ends. shown at A and B, Fig. 8.
Maximum brilliancy indicates maximum
current in the radiator. For fine adjust-
ment, the plate tuning condenser is used
for maximum resonance.

The arrangement shown in Fig. 9 can
be used for one, two or three frequency
bands. To operate on three amateur
bands  (3,500-4,000, 7,000-7.300 and
14.000-14,400 kilocycles) the length be-
tween the points X and Y must be 130
to 132 feet, in which case it will operate
on about 3,600 kilocycles, 7,200 kilocycles
and 14,400 kilocycles. The fundamental
would tune to a frequency of about 3,600
kilocycles (one-half wave radiator); the
second harmonic of the full-wave antenna
would tune to about 7,200 kilocycles and
the fourth harmonic would tune to about
14,400 kilocycles. If the length between
the points X and Y is 65 feet, then the
antenna system will tune, to the frequen-
cies, 7,200 kilocycles. for the half-wave
radiator and 14,400 kilocycles: for the sec-
ond harmonic. This also may be used
for 28,800 kilocycles, in which case it
would be the fourth harmonic.

(Continued on page 557)

Always Abreast ELECTRAD

Super-TONATROL

TRUVO
of Modern TRUVOLT

VITMONEL

Radio Requirements Kisismrs and Volisge

Controls for Every
Radio Purpose.

ELECTRAD e
Resistors and Voltage Controls

Constant progress is the keynote of the radio industry.
New receivers, new circuit adaptations, new develop-
ments come from the research laboratories of the radio
industry every week.

Constant progress in the development of resistors is
necessary to keep up with this steady advance—for
more and more are engineers emphasizing that the
efficiency of modern receivers can be insured only
through the proper use of highest quality resistors.

In the development of new resistors for new purposes,
and in the adaptation of standard resistors to new
uses, Electrad Engineers have persistently pioneered,
basing their developments on the policy that highest
quality alone can endure.

On this basis, Electrad has built up an enviable repu-
tation among radio manufacturers, engineers and fans
as well. For, remember, Electrad Engineers arc always
ready and willing to assist anyone in the solution of
his radio resistor problem, large or small.

Send us your problem—or mail coupon for literature
covering the complete line of Electrad Resistors and
Voltage Controls for every radio purpose, including
Television.

ELECTRAD

TN C A NAINANAAANAANANNNA

ELECTRAD, INC., Dept. RN12,
175 Varick St., New York.

Specialists in
LOFTIN-WHITE Please send information en all Electrad Resistors.
Direct-Coupled ] Check here for Loftin-White Amplifier circulars.
Amplifiers.

Electrad, builder of
the first commercial
(}iir&ct-coupledl ampli-
er, presents three new
kits, for all usual re- A QeSS o v ettt e
quirements, with ’'45,
’'50 and '50 push-pull

outputs.  HC o e

NO SLUMP IN ADAPTATIONS!

EWW adaptations of long known fundamentals continually reveal some
necessity for condensers different in form from the usual standard types
heretofore found inadequate,
With the cversincreasing traffic on the shortwave channels—selectivity
and sensitivity become of paramount importance in the modern radio re=
ceiver. Many operators acclaim the merits of the push=pull system, using
double section variable condensers in the tuning circuits. To meet this de=
mand our 202=E has been developed, giving a total capacity of .00075 mmids.
with @ sections in series. With interchangeable coils a tuning range of 5 to
80 meters can be covered readily. Write for literature.

THE ALLEN D. CARDWELIL, MANUFACTURING CORPORATION
81 Prospect Street, Brooklyn, N. V.

S o S oo
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YOUR |

Ultimate Choice
WILL BE

rLECHTHEIM

For the same reason that—

"OVER 509 OF THE BROAD-
CAST STATIONS ARE USING

THEM"

So—

WHY TRt
WHEN b

O

GET

THE

BEST Type T200—2 mid.

F‘|RST 1500 v. D.C.—I1000 rms RAC

Catalog No. 22 is yours—for the asking
A. M. Flechtheim & Co., Inc.
138 Liberty St., New York City, N, Y.
IR E R B s

NEW NATIONAL
SHORT-WAVE

A new powerful AC or DC operated re-
ceiver. Tunes in foreign stations with re-
markable regularity on wavelength range of
15 1o 550 meters. Complete Receiver, or
in Kit form.

S-M SHORT WAVE CONVERTER

Makes short wave superheterodyne of any
broadcast receiver.

1930 CATALOG FREE

Set Builders! Write for your copy.
Complete line of short-wave supplies,
standard parts and accessories.

CHICAGO RADIO
APPARATUS CO.

415 S. Dearborn St., Dept. RNj12, Chicago, III.

ALUMINUM BOX SHIELDS

Genuine “ALCOA™ stock, silverdip  finish,
5x9x6, $1.89—Cornet size $4.65. 10x6x7 Monitor
;if%éﬁi!.?& 4x4x5 Coil Shield (like picture on left)

ANY SIZE TO ORDER.
Coil Shields, Coil Hole Covers, Shielded Wire,
Dubilier Duratrons.  Neon T'¢st Lamp, $1.00.
Service Men’s Test Leads 65¢, 75¢ and $1.00 pr.
i Drum Dial cable by foot or mile. Octo Coils,
i| Pilot Coils, Kits and Parts. Please include
postage.

BLAN, the Radio Man, Inc.

89 Cortlandt Street, Box 1, New York City

Write Mowl
St Boston, hdass.

112 Canal

Ravio NEws ror Drcruper, 1930

Radio Revives the Lost Art of Reading

(Continued from page 554)

shades of meaning and color and empha-
sis. This is true, and we can’t change it,
and don’t want to change it; for in it lies
the fascinating iridescent color of human
Personality—the most interesting thing in
the world. One person speaks quietly,
deliberately, thoughtfully—and should
read as he speaks (provided he speaks
well). Another has a rapid, impetuows,
animated manner; and this animation
must be kept in his reading if that reari-
ing is to have reality for those who listen.
And so on; you can fill out the list for
yourself.

Which is harder to read well—prose
or poetry? Almost anyone is willing to
try prose; and I believe it is less often
read well. I mean that most readers of
prose plow along like a truck through a
snowdrift, making yardage in a straight
line as long as the gas holds out. But I
submit that such “reading” means noth-

A reproduction of the gold medal award-
ed to M. J. Cross in 1929 and to Alwyn
Bach the following year

ing to man or beast; and until we learn
how to read with truthful, expressive
cofor and human naturalness, radio will
miss one of its greatest opportunities—
interest and appeal to the minds of lis-
teners.

Poetry is very seldom attempted in
radio programs; when it is attempted it
is usually by someone who understands
what he is about. The professional,
though, is apt to overdo it, and make it
sound like strange stuff that is very far,
indeed, from where most of us live. Yet
we know that true poetry lives on in the
minds and hearts of generations of plain
people like ourselves. And we know that
poetry is meaning set to music—we must
hear it in order to get its full beauty and
meaning. How, then, can it live, unless
it is heard-—alive? Poetry lovers believe,
therefore, that radio offers poetry the
greatest opportunity it has ever had to
become known and loved by men and
women and children everywhere.

Do most people like to listen to poetry?
I have been amazed to see plain (very
plain) people of all sorts crowd into city
rooms in midsummer heat, night after
night, merely to hear poetry read by
those who read it for its beauty and its
meaning and with no other motive or re-
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ward. Choose your poetry carefully; and
then choose readers who can express with
faithfulness the poet’s meaning; and you
will have delighted listeners everywhere.
Poetry is meaning in its most beautiful
and impressive form and no normal per-
son is without appreciation for it—if he
hus 2 lair chance to get the true article,
wispoiled by dullness or by the vaudeville
Iianner.

Let me add a word about one other
kind of matter sometimes read at the
mirrophone—prose or poetry or story
from the Bible. It’s no wonder that it is
usually read very badly. Most clergy-
mezir—who of all men ought to read it
well—read it so that it means little to
most of their hearers. I believe that
those hearers can be interested in it only
so far as they can get some meaning from
it. To chant it in a kind of monotone
may be reverent but it means very little
to those who listen. Tt is difficult to be-
lieve that the story of Job or the Sermon
on the Mount were intoned. If they
were, that is not the delivery that in these
days can bring these literary masterpieces
home to us. Try reading aloud the 5th
chapter of II Kings, as an impressive
human story, and you'll get my point.
All it needs is a chance to have its real
meaning faithfully expressed, with nat-
uralness and simplicity:.

New sciences require new arts. The
vast néw science of radio demands many
new arts, and one of its great needs is for
a rediscovery of the fine art of reading
aloud. Which is only a way of saying
that we shall have to read as we speak—
provided we speak well: with naturalness,
faithfulness, thoughtfulness.

“Morro Castle” Has Elaborate
Radio Equipment

The $5,000,000 Ward liner Morro
Castle, newest pride of the American
merchant marine, which recently started
on her maiden voyage to Havana, has
been wired with the most advanced radio
apparatus ever placed on a merchant ves-
sel, according to engineers of the RCA-
Victor Company, who made the installa-
tion.

A central radio receiving station of the
newest superheterodyne type, together
with an electric phonograph, has been in-
stalled on C deck of the spacious liner
from which programs from near-by and
distant stations are distributed to the
public rooms in the various parts of the
vessel. Special types of music and en-
tertainment are also available from a
large record library for the electric pho-
nograph. Improved electro-dynamlc_re-
producers are concealed in the luxurious
furnishings of the smoking room, the main
salon and the tourists’ lounge. The radio
system is operated by the ship’s radio
staff.
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Antenna Construction
(Continued from page 555)

The basis for all discussion at amateur
conventions with regard to what is the
best antenna centers around the two
methods of feeding energy into the radia-
tor—the single wire method or the “Zepp”
method. All other problems may be for-
gotten, but these two long will remain
the major points of contention of which
is the better and the only possible way of
settling the discussion in the mind of any
one amatecur is for him to use the one
which satisfies him and him alone. Each
system, like transmitting circuits, is as
good as the other. It all depends upon
the familiarity of the operator with each
system and the results he secures with

INSULATORS  {———— Y2 WAVE RADIATOR—=
b .

2 H
Qror—piss6885804 <350
T S+ INSULATOR

V| ----FEEDER
- . .- WIRES

S= SPREADERS OF
HARDWOOD /2" X "X i0°
BOILED IN PARAFFIN

A= RADIO FREQ. AM-
METERS TO INDICATE
RESONANCE

Y4 WAVE
|

S o

C= CONDENSERS TUNE

ANT., SYSTEM TO RE-

SONANCE WITH THE
TRANSMITTER

Li= COUPLING INDUC-
TANCE COIL TRANSFERS
ENERGY FROM TRANS-
MITTER TO ANT. SYSTEM

(%

2EPP-FEED "HERTZ"
ANT. SYSTEM

FiG.12

Fig. 12. The design features of a Zepp-
fed Hertz using a one-half wave radiator

one or the other. If a vote could be
taken on the choice of amateurs, the
single wire feed as against the Zepp feed,
one system would show a majority today
while the other would show a majority
next month. Summed up, it amounts to
about the same as whether you like shav-
ing cream in a jar or in a tube—the main
point, after all, is to have cream with
which to shave. Likewise, the main
point is to feed maximum energy into
the radiator so the radiator can push it
out into space or the ether and not down
a gutter pipe or a clump of trees.

Each system is about as simple as the
other and common sense is all that is re-
quired to design and erect an antenna
system, using ecither arrangement. Fig.
10 is the single wire feed system. The
radiator is one-half wave long, between
points X and Y. C is the exact center
between X and Y. A is the point where
the feeder wire connects to the radiator
and it is important that this be connected
at the right distance from the center.
The feeder length may be anything from
50 to 400 fcet without great loss of ef-
ficiency. The radiator length is first de-
termined in feet. Suppose we go back
to that question of radiator length for
41.4 meters. Instead of multiplying 41.4
meters by 3.2808 (the number of feet per
meter) and then dividing by 2 and then

(Continued on page 563)

Spe;:ial Audio and Output
Transformers for Precision

Circuits

Now made in U. S. A,

on 48 hours’ notice.

Ferranti, Inc. now have to offer a
specially designed and complete line
of precision audio and output trans-
formers, suitable for the exacting re-
quirements of broadcast stations, labo-
ratories, recording devices, amplifiers,
telephone lines, special testing equip-
ment and other uses where flat curve
is required over a wide frequency
range. These transformers can be sup-
plied for tube to line, tube to speaker,
line to line, line to speaker, line to
tube, microphone to tube and for nu-

merous other purposes.

Amplifying Equipment
The type R. P. M. panel shown at the
right is typical of this class of equipment,
which is highly recommended for educa-
tional institutions, public buildings, etc.
Prices and specifications forwarded on

request.

FERRANTI, Ixc.

130 West 42nd Street, New York, N. Y.

A completely new
development of am-
plifying equipment.
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No longer any problems

With our new Resistor Replacement
Guide you control the situation. This
remarkable booklet shows clearly and
concisely: (1) how to locate cause of
trouble in radio sets, (2) proper types
and values of resistors touscin all pop-
ular types of
radio receivers
manufactured
in years 1927,
1928, 1929.
Both scrvice
men and ama-
teurs will find
thisguidemaest
valuable. Write
for it today.

| RESISTORS =
INTERNATIONAL

RESISTANCE COMPANY
200€ Chestnut St. Phila., Pa.
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today for the only Volume
Control Guide ever published
showing specifications for
practically every set ever
made,

Invaluable for every dealer
and service man . . . enables
you to service almost every
make with a small stock,

CENTRAL RADIO LABORATORIES

Dept. 125-C 22 Keefe Ave. Milwaukee, Wis,

FREE Roadio

Bargain
CATALOG

and FREE
RADIO GIFT

Make 20th Century your
headquarters for everything
in radio. Lowest prices as-
sured. Every article guaran-
teed. Complete equipment
for regular and short wave
receivers and transmitters.
Sets,Parts, Kits,Pilotron Tubes
and other Pilot Radio prod-
ucts. Send for catalog NOW.

PRODUCTS

QOIT-I:;‘Century
MAIL ORDER CORP.

200 West Jackson,
chicago, 1l

GENUINE

Standardize on

HE&S}LH_??}{
Resistors

New Jow prices—new
liberal discounts. More
value for less money.
Greater safety factors.
Accuracy in construc-

f and 2 Watts
Cartridge Type

Va.
t

and tion and ratings. Give
wzﬂ your  customers the
Piotall BEST at less cost.
Ha GUARANTEED.
JOBBERS.-DEALERS .

SERVICE MEN

a Send for new illustrated, de-
& scriptive catalog ‘N’

LYNCH MFG, CO., Ine. ~

| relicensed.

{275 Broadway, N. Y. C.
!

Precision Wire Wound

Rapio News ror Decemzer, 1930

Explaining the Radio Laws

(Continued from page 503)

that sold. One day when he was about
half through the inspector dropped in and
suggested the desirability of filing an ap-
plication for a construction permit pronto.
After some delay, this was done, but
when it wasn't rushed through, inquiries
revealed that this station was persona
non grata with the Commission. An of-
ficial of a big chain confirmed this when
asked to aid ‘and suggested that the owner
visit Washington with a flock of attor-
neyvs and engineers, and perhaps Congres-
sional aid, if he ever wanted to get back
on the air, for he was literally off, having
violated about four regulations at once.
He came and after about two weeks’
time spent in supplication, pleas and
promises, an emergency permit and later
a license was granted him, but the super-
visor was Tequested to make a special in-
spection and report.

Actually the Commission was very
lenient in that the station didn’t have to
go off the air, but the owners weren’t.
The operator was replaced. The Com-
mission has now set the renewal applica-
tion for hearing and the whole matter
will be thrashed out. The moral is merely
observe this case and don’t do likewise.

With the advent of each renewal date
the Radio Commission is becoming what
might be termed more “hard boiled.” At
this writing, thirty-one of the quarterly
renewals have been granted temporarily,
pending a careful investigation by the
legal division and hearings before Octo-
ber 31. Some of these licenses may be
cancelled for infractions of the rules, de-
pending on the results of the hearings.

During the past year the legal division
has established a complaint section, which
co-operates with the radio supervisors,
and checks up on all complaints filed
against broadcast stations. Such sta-
tions as continue to violate the rules will
find themselves and their licenses in most
unfavorable positions when renewal dates
arrive.

At the beginning of the last period
some sixteen stations were cited for viola-
tions of the Act and General Orders.
Following hearings, two stations were de-
leted, chiefly because they used excess
power, deviated or transmitted without
an operator, the others were warned and
It may be recalled that one
station was deleted recently for having
permitted broadcast of what was consid-
ered indecent or improper language.

Station owners or licensees must real-
ize that they are responsible for every-
thing that goes out over the air, whether
or not they actually utter the statements.
Another station recently lost its license,
although the case has been appealed in
the courts, because it was held to be mak-
ing a private use of the air and not oper-
ating in public interest.

A short time ago an alleged station
owner of St. Louis was convicted for
violating the Radio Act. This man was
sentenced to be imprisoned in Leaven-
worth for a year. It so happened- that
this sentence was suspended later when it
was discovered that the prisoner was an
alien. He was turned over to immigra-
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tion authorities for deportation. This
individual had operated a broadcasting
station without a license, or licensed op-
erator, and had also rebroadcast programs
without obtaining permission from the
originating station. In announcing this
conviction the Commission pointed out
that it now had facilities for carrying out
the spirit of the law and that no alibis
from offenders would be accepted in the
future.

A part of these facilities is of course
the erection of the new radio monitor
station at Grand Island, Nebraska, which
station it is estimated can check any of
the 20,000 government-controlled stations
and ascertain when they are off fre-
quency. Daily reports of deviations will
be wired directly to the Radio Commis-
sion through the co-operation of the
Navy, so the Commission will be in a
position to take action against offenders
almost immediately.

Station owners who seek additional fa-
cilities, such as more time or power, or
what is considered better channels, should
ascertain whether such facilities aré avail-
able before making application. Inci-
dently a definite frequency has to be
specified. To this end, General Order 40,
which defines the classes of channels and
amounts of power assigned by zones,
should be read carefully, and an up-to-
date kilocycle list consulted. To be sure,
General Order 87, seeking to revise Gen-
eral Order 40, was approved some time
ago, but the date on which it was to go
into effect has been extended indefinitely.
However, as soon as some court matters
are cleared up, General Order 87 or a re-
vision thereof will undoubtedly be put
into effect.

Another General Order of importance
is 91, covering the maximum rated power
of transmitters. Check your new appli-
cations against it. Stations must not
show high-power ratings and operate with
less. This prevents what advertisers
might consider misrepresentation.

General Order 92 and explanation
thereof also affect new assignments, since
they show definite unit values of station
assignments and the quotas by zones and
states. They should be studied in order
to ascertain in advance of filing what
possibility there is of having an applica-
tion approved; you can find out whether
a zone is over quota or not and whether
or not the state is over or under quota.
If the state and zone are both over quota,
an application for increased facilities is
practically hopeless, since the granting of
it would further increase the assignment.

There is a chance that licensees in
under-quota states and zones may secure
better facilities if found in public interest,
but in under-quota states in over-quota
zones applicants have to seek facilities
used by stations in over-quota states so
as not to increase the zone figures, even
then the undertaking is difficult.

Most applications of this sort are now
being automatically designated for hear-
ing. An application from any applicant
or licensee is almost sure to affect the li-

(Continued on page 560)
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Equipping the Waldorf
with Radio
(Continued from page 517)

guest rooms. Likewise, any program orig-
inating in the music reproducing system
or over the radio can, in addition to being
available in each guest room, also be
heard in any or all of the public rooms.

Another feature of special interest to
radio engineers is the complete inter-
changeability of all of the major elements
comprising the equipment. Units such as
the radio receiver, the transmitter mixers,
the main amplifier, power amplifier, volt-
age dividers are all so arranged that they
can be used interchangeably either in the
program distribution or in the public ad-
dress combination.

The centralized antenna system consists
of a radio antenna which will be located
between the two towers 600 feet above
the level of the street. Three antennae

' - =

Sound projector horn used in the talk-
ing picture equipment installation

will be provided, one for the six programs
which will be distributed throughout the
building and two for use by apparatus oc-
cupying the area between the 20th and
42nd tloors. Approximately seventy apart-
ments will be connected to each of the
two antennae. To insure satisfactory ser-
vice to all of the apartments, of which
there is to be a total of 140, and to permit
cach of them to tune their own radio set
to whichever station they desire, a special
radio-frequency transmission line will be
installed between the antenna and the out-
lets to the various apartments. This radio-
frequency transmission line will be loaded
at definite intervals in order to maintain
a high quality of transmission and reduce
interference between the various radio
sets. A radio-frequency amplifier will also
be inserted between the antenna and the
outlet terminal in each apartment. This
amplifier will make up for the losses in
the transmission line and give an outlet
to the apartment antenna terminal com-
parable with the energy which would be
received if an individual antenna were
wired to each apartment.

In the design of these receivers and am-
plifiers, convenience and simplicity of
operation were considered paramount.
Minimum maintenance Is an important
factor particularly when it is considered
that the total number of circuits to public
rooms and guest rooms is between 12,000
and 13,000. Troubles on any of these
circuits due cither to the functioning of
the apparatus itself, the improper han-
dling of some associated equipment by the
guests must be quickly located and rem-

(Continued on page 571)
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A Few of Our Bargains for
Servicemen, Experimenters

NovEMBER
1930

Li¥

DEVOTED TO THE
AMATEURS AND EXPERIMENTERS NEEDS.

Q\/

- PUBLISHED BY- -
AMERICAN SALES CO.. (9-2¢ WARREN ST. NY. CITY

and Amateurs
Thordarson 250 watt transformer,
1200 v. center tapped, two 7.5
v. and 3 v. winding....... $5.75
Thordarson 175 watt transformer,
1150 v center tapped, two 7.5 v.

and 3 v. winding.......... $4.25
Thordarson Filter Choke, 30 henrys,
150 mis. oot $3.25

Thordarson Double Choke, two 18
henry, 250 mil windings...$6.25
Dubilier 7 mfd. Condenser, 2 mfd.
at 1000 v., 2 mfd. at 800 and 3
mfd. at 400 volts......... $3.00

American Double Button Mike, ex-

cellent for fone transmitters,
high nickel finish......... $31.50
R. C. A. 216-B rectifiers. .. ... $2.35

Dubilier 10l/4 mfd. Condenser Block,
3 mfd. at 800 v., 3 at 600, 3
at 400 and | at 200 volts..$4.50

R. C. A. filament rheostat for hi-
power tubes, 15 amps.....$3.00

American 50 watt socket..... $2.50

Bradleystat for 852 tubes....$ .95

WRITE FOR SPECIAL PRICES
ON FOLLOWING EQUIP-
MENT: R.E.L., Vibroplex, Am-
ertran, Gen. Industries, Elec-
trad, Jewell, Flechtheim, de
Forest, Universal, Teleplex, Pilot,

Esco, G. W. Walker multi-
units.

b

>

Write, tele. \Q’%\
phone or cable

TODAY for Com- &
plete Information

Sensational Distance

We have

an

NORDEN-INAUCK, Ine.
South St. and Delaware Ave.

S
>
>
:
E
g
:
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magazine, ''Key Klix."
W2BRB,
W2WK. Contains lively items of in-
terest to servicemen, experimenters
and amateurs.

19-21 Warren Street

Waorld-Wide
With the NEW Short-Wave
Norden=-Elaunck SUPEKER

Entirely New Advanced Design

Reliable Performance
Adaptable for Long Waves and down to about 10 meters
for Experimental Reception

A-C and D-C Models

attractive
progressive dealer and professional service man.

FEYVYVVVVVTVVVVTVVVVVVVVVVEIVYVYVVIVVVVTVVVVVVYVVVVVIVY
Cables: “Norhauck”

E
|

Send a card for our FREE
Articles by
W2CCD. W9BBA and

AMERICAN SALZES COMPANY
DEPT. "N"
N. Y. C.

ecepiion

B X=3

‘T

Size: 9 x 19 x 10 inches
Weight 30 pounds

New Pentode Tube
Range 20-200 Meters

proposition  for ithe

- Engineers
Philadelphia, Pa., U. S. A.
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njoy SHORT WAVE
reception on your radio.

———
“THE SUBMARINER”’

Short wave rec:ptmn Irom all parts of the world is now possible
un.h lhe UB ARIN R.
uy o apecial short wave receiver when the SUB-
l\l-\l{INER will bring in recention at a fraction of the cost.
Plugs in_on your present hrn adeast receiver. Vernier tuning
device with o ratio of 64 to 1 makes tuning exceptionally easy.
thus canbling { ) to pick up rtations otherwise impossible to get.
The SUBMARINER made sinec 1926 is completely shiclded—
product throughont.
Rexular model AC or DC. fixedl wave band 19-50 meters,
Int ereh:m:mblc coil. 13-145 meters $22.50. The "J7
feature. on cxclusive “Submarincr® achicvement, gives ﬁvc times
tho volume of any other adapter. AC or prices as follows:
Fixed wave band, 19-30 meters. $22.50. Interchangeuble coil,
0. In ordering rive model of set and numbers
¢-prong tube for AC receivers recommeonded
for -hort waves, $2.50.
Will be sent prepaid on receipt of price. or C.0.D. if
$1.00 accom; mlcs order. Foreign orders. add 60c
postage; no

J-M-P MANUFACTURING CO,, INC.
3416 Fond du Lac Ave. Milwaukee, Wis,, U.S.A.

RADIO OPERATORS
WANTED

Radio operators
are officers aboard
ships. Well paid,
pleasant work,
travel. You can
qualify in a short
time in our well-
equipped school
under expert in-
structors.

Write now for
free booklet on
“Opportumtxes in
Radio.”

West Side YMCA

Radio Institute
113 West 64th St., New York, N. Y.

You" n lmng in scores of new stations using Radex.

It’s “‘the greatest book they've ever scen’” write
hundreds. Gives you the ideal log: complete time-

3\ table of all chain programs; and other keenly

interesting data.

Logged 2400-mile-away Station

-\ Radex gives the radio a new “kick.” Don’t

ies having it. Your news dealer, radio

slore or Kresge's has a copy of Radex

for you or well snpnly you

HOTOELECTRIC CELLS

By Dr. Norman R. Camghell and Dorathy Ritchie
Research Staff, General Electric Co., Wem-
bley, England. A complete, practical treatise.
lustrated. $

T A
T ELEVISION Tareword by
By Sydecy A. Moscley and H J. Barton Chapple

Hnstor), latest theories and develop-
ments. Illustrated. 2.50
ISAAC PITM &N’ & SONS, 2 W, 45th St.,"New_York

MASON, FENWICK & LAWRENCE

PATENT LAWYERS
600 F St., N. W,, Washington, D. C.

Estb. over sixty years. Send sketches.
Electrical, Aeronautical and Chemical Inventions
carefully handled. Practice before the U. S. Courts
and the Patent Office. Prompt and careful service.
Write us. Protect your inventions.

TRADE MARKS REGISTERED

Oxford Chromatrope

The Osxford Chromatrope is another
new item of the Oxford Radio Corpora-
tion, 2035 W. Pershing Place, Chicago.
This is made in the straight radio and
the combination radio and electric phono-
graph. Superb tone and beautiful cabi-

nets are only two of the features of this
new line.

The Oxford Chromatrope is made up
of tuner, special amplifier, two speakers
and a system of baftfles which reproduces
the complete range of frequencies from
12 to 8,000 cycles.

— ¢ cedre—

RCA-Victor

Receiver

The RCA-Victor Company of New
York announces the R-39 receiver. This
receiver is unchanged from last year’s
Victor in micro-synchronous principle but
in other fundamentals it has been radi-
cally altered. It employs eight tubes in a

five-tuned circuit hook-up with a screen-
grid chassis, a new scientifically improved
corrugated cone loud speaker; simplified
straight-line tuning, Victor-perfected tone
control, and a cabinet which is 2 modern
adaptation of the classical Italian.
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Stromberg-Carlson Receiver

The  Stromberg-Carlson  Telephone
Manufacturing Company, Rochester, N.
Y., announces, among others in its new
line, the receiver No. 12, which embodies
automatic regulation of signal strength to

)

-
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meet variable reception conditions. A
visual tuning meter insures accurate sta-
tion selection, while a “silent key” gives
quietness in operating the dial. Provision
is made in the radio chassis for electrical
phonograph pick-up attachment and for
installing electrical remote control. A
walnut, half octagonal cabinet with six
solid walnut ornamental legs houses this
instrument.

Explaining the Radio
Laws
(Continued from page 558)

cense of an existing station and the Com-
mission therefore desires a full hearing
before taking something away from one
and granting it to another. Applicants,
therefore, should anticipate such hearings
and prepare themselves in advance.

General Order 93, adopted June 25,
should also be read carefully, since it
outlines Commission procedure and prac-
tice, preceding and during hearings. Your
counsel, if you have one, should have a
copy so as to be thoroughly posted on
such matters. It defines evidence, shows
what is admissible and when and how
presented. Unsworn letters and petitions,
for example, are not acceptable. This
order does not become effective until
September 1, but if you have not received
this pamphlet write the Commission for
a copy. One of the new requirements is
that an applicant, whose application is
designated for hearing, must notify the
secretary within twenty days, if he de-
sires the hearing, forwarding a statement
covering the facts he expects to prove at
the hearing and an affidavit stating that
he has sent copies of his statement to all
parties concerned in the hearing, as listed
in the Commission’s notice. Several ap-
plicants have failed to comply with this
procedure within the time specified and
in consequence their hearings have been
classified as defaults.
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Stenode Has Military Value
By Fred Schnell

Fred Schuell is an authority
on matters pertaining to short
wave transmission and recep-
tion. He is the designer of
the Rapio News Short-Wave
Superheterodyne, described in
our August, September and
October issues.

AM not completely familiar with the

Stenode Radiostat circuit as invented by

Dr. James Robinson but can see if all
that is claimed for it is so it will undoubt-
edly excite interest experimentally and pos-
sibly develop into a commercial broadcast
receiver for congested arcas where maximum
selectivity is not only desirable but neces-
sary. Of course it has uses in other radio
ficlds as well and possibly may be of mili-
tary value.

Idea of Trigger Detector
(Continued from page 494)

termediates to the audio through the battery
leads and the transformer. You don’t get
this unless the set is just in tune and the
second detector is drawing plate current.

With the super there’s plenty of power to
make this work. The crystal will work so
that nothing at all comes through unless
the set is exactly in tune.

I'm waiting to get one of these sets for
myself. It will be some receiving when I
can tune out all the howls and squeals and
static, and listen to just the music I want.
And as it is developed further, it ought to be
possible to put on the air just as many
broadcast stations as anvone wants.

Speaker

The speaker shown
g is the new midget just
&4 put out by the Oxford
i Radio Corporation of

2035 W. Pershing
Place, Chicago, Illi-
nois. This is made
up in three different
i types, the d.c., ac.
and the automobile
speaker. It is fur-

& nished with 97, 117
or 12%" diaphragms.
These speakers are
built with the idea of keeping them as
compact as possible. The diaphragms
are of specially impregnated cloth which
is impervious to atmospheric conditions.

Appliance Switch

The Eagle Electric Manufacuring Com-
pany, Inc., of 59 Hall Street, Brooklyn,
N. Y., announces a new appliance switch
plug in bakelite. It is small, neat and
compact and its mechanism is of sturdy
construction. The heat-resisting phosphor
bronze contact clips are employed in the
construction of this switch plug.

|
|
1

|

TYPE 404 Test-Signal Generator, Price $95.00

SENSITIVITY MEASUREMENTS
FOR THE SERVICE MAN

THlS new General Radio instrument makes it possible

for the independent service man to make sensitivity
measurements on radio receivers in addition fo the usual
neutralizing and aligning adjustment tests. When used in
conjunction with an output power-measuring device the
TYPE 404 Test-Signal Generator will show the approximate
sensitivity of a receiver at any point in the broadcast band.

Further details will be supplied on request to all who ask
for them on their business letterhead.

GENERAL RADIO COMPANY
OFFICES, LABORATORIES, FACTORY — CAMBRIDGE A, MASSACHUSETTS

Pacific Coast Warehouse: 274 BRANNAN STREET, SAN FRANCISCO

guaranteed.

Lafayette
RADIO RECEIVERS

The new 1831 TLafuyeite
Radio Receivers are here—

No. 103

RADIOLA
SPEAKER

the finest radio money can
buy! Phirty  days®  [ree
trinl in your home allowed.
Bonded by a $10,000,000
Indemnity Company for your
protection.  Jivery new en-

Genuine R. C. A. Model 103

Magnetic Speaker. Very at- gine_ering ‘reﬂnemcnt, in-
tractive L(’}min‘et. Spsc;(-inl cluding Triple Screen Grid,
price ouly $4.50. Send $1.00 Tone Control. 245 Push-

with order, bal, on delivery. Ty WHD (s TR

o . CAT AL rivi in-
Satisfaction gnaranteed. ATALOG giving full in

formation TODAY.

BIG CATAILOG FREE!
Mail This Coupon to

Here's 2 real Wholesale Radio Service Company; De M-12

bargain! Genu- $ I 4§ 38 Vesey Street; New York. EALE:LS

ine R. . AL —_ () Send 1 Model 106 R. C. A. Sneak i 5
oo o Send 1 Model 106 R. C. A. Sneaker, Price $14.50.

latest  model Dynamic Speaker, T enclose $2.50 and will pay balance on delivers.

ecquipped with DOUBLE WEST- { ) Send 1 Madel 103 R. Speaker, Price $1.50.

Al
T enclose $1.00 and will pay balance on delvery.

INGIIOUSE RECTIFYING BELE-

MENTS.  Housed in_ beautiful Lonorond, FREE 1031 Radio catalos, showing na-
i - « » advertized B i 2 -
cabinef.” Price complete, only Homaly, Sieried nerebandive wnd ewLsfajette
4 $1.t.50 Send $2.50 with order,

§ bal. on delivery. Satisfaction Name........oooeen o0, Address

el IR e B E .

RIDER
Is Now Conducting
An
ADVANCED RADIO and ELECTRONIC COURSE

for serious minded
RADIO SERVICEMEN EXPERIMERNTERS
PROFESSIONAL SET BUILDERS

who wish to study at home, in oOrder to increaso their earning
power and prepare for the future.
10HN F. RIDER, Steneck Trust Bidg., Hoboken, N. 1.
Dear Mr. Rider: Please send me all details about your SPECIAL HOME STUDY COURSE.
net obligate me in any way.

RN-2
This does

Nane
Address
City

Wi -
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Measure Easily
Resistance — Voltage — Current

3 9

g o

3 0

& «

{rso 300 50 Low Mo High
Voltmeter Ohmmeter

Super Akra-Obm wire-wound Resistors and Shunts
afford an inexpensive means to build test equipment
for the measurement of resistance, voltage and cur-
rent with aceuracy.

A combination for the measurement of voltages
and resistances is shown in the above diagram.

Super Akra-Ohm wire~wound Resisiors are manu-
factured in any value from 100 ohms to 10 megohms.
They are carefully desisned to insure an accuracy of
one per cent and a constant permanency of calibra-
tion. Their use is hirhly recommended for Lahoratory
Standards, High Voltage Regulators, Telephone
Equipment, Television Amplifiers. Grid and Plate
Resistors, Electrical Apparatus,and Test Equipment,
etc.

Prices range from $1.25 for 100
ohms to $4.00 for 500,000 ohms

Send us your dealer’s or jobber’s name
and we will send you a copy of

Bulletin 73-D

We manufacture special multiplying resistors
for 4. C. voltmeters. Full information will be
sent on request.

# Shalleross Mig. @?@)mugmw
oo SLTTUCAL SPECIALTIES o}

f@ilmgdai({', Pa,
_zZ

A
f

d
[ XouNeedy)
/ Morse or Continental y

with fefeplie}y

Learn Telegraphy—the world’s most fasei.
nating profession—hy hearing reai messages—

sending them. Interesting, —
simple—you learn quickly H
—at HOME. |
Teleplex is the Master 7
Teacher. Used by U. S. o
Army, Navy and leading  Zgii

radio and telegraph Schools.
Write for Folder E-12

TELEPLEX COMPANY
76 Cortlandt St., New York

WANTED MEN

To Manufacture Metal Toys and Novelties
Big demand for Toy Soldiers,
Animals, 5 and 10c Store Nov-
elties, Ashtray= ete. e co-
operate in selling goods you
make also buy them from you.
Small investment needed to
start and we help you build up.
WE FURNISH COMPLETE
OUTFITS and start yvou in well

| ﬂ “ paying business Absolutely NO
) | EIRECE sl e
paceneee chance of a life

I‘i / time for man with small capital.
CHRISTMAS RUSH is now starting, so if you mean
strictly business and want to handle wholesale orders
now being placed, write AT ONCE for full information.

METAL CAST PRODUCTS COMPANY

New York City

Dept. 12

1696 Boston Road

'RAYTHEON

'RADIO TU BES

Trade marks

i

Quantitative Data

Omitted?
(Continued from page 495)

operator removed the quartz plate from its
mounting ?

With regard to the potentialities of the
system disclosed in the circuit diagram of
Mr. Cocking’s article I may state that the
width of band transmitted or passed by the
crystal stage is determined not only by the
band of “rescnance” of the quartz plate but
also by the constants of the bridge circuit.
The effective capacity of a quartz condenser
may vary by as much as 50 to 1 as the fre-
quency is changed through a resonance point
of the quartz. But the eifect of such a va-
riation upon the transmission through the
bridge depends upon the ratios of the ca-
pacities constituting the bridge arms. No
information is given on this point.

In short, it appears that the author shares
with most English radio writers not con-
nected with the N. P. L. of the Radio Re-
search Board the habit of omitting all the
quantitative data which are essential to a
significant appraisal of the apparatus by the
reader.

————— il

Modulation Percentage
Important
(Continued from page 493)

All of the above, of course, assumes that
the receiver does possess the marvelous se-
lectivity claimed for it. Although successful
reception has been had from a broadcast
station even though a local oscillator was
operating on a frequency separated by only a
few cycles from the broadcast carrier fre-
quency, it is interesting to speculate on
what will happen when the interference con-
sists of the almost completely ~modulated
carrier of one of our American 50 k.w.
transmitters. It would seem to the writer
that the degree of modulation of the inter-
fering carrier would play an important part
in determining the extent of the interference
produced. Although no data is handy on
this point, the writer is under the impression
that the average percentage of modulation
of our American stations is greater than that
of the stations on the other side of the
Atlantic.

There is also a very significant theoretical
consideration involved in the design of the
Radiostat. This is the fact that the extreme
selectivity of the device is obtained in the
crystal controlled circuit which is the last
r.f. circuit in the receiver. This presents no
difficulty in the separation of two signals
having a very small frequency separation
when the two signals are of roughly the same
intensity. However, this circuit layout is
the exact opposite of our American re-
ceivers, where the trend has been definitely
toward a rather high degree of signal separa-
tion ahead of the r.f. amplifier tubes. This
trend in the design of our American re-
ceivers was the direct outcome of efforts to
prevent the cross-modulation of a desired
signal by the more powerful radiation of a
near-by transmitter. It would seem to the
writer that the new Radiostat should be
even more vulnerable in this respect than our
older American receivers. In the last analy-
sis, real selectivity means the ability to re-
ceive the program of any one station within
the range of the receiver to the total exclu-
sion of all other stations on the air. Mere
knife-like sharpness of tuning is in itself a
distinct disadvantage. Consequently, the
forthcommg demonstrations of this new
receiver in America should prove very inter-
esting.
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Sidebands? Frequency?
(Continued from page 495)

cycle differing from the cycle preceding
and the cycle following it. If we define
frequency as the number of cycles which
would occur in one second if all subsequent
cycles were like the one under consideration
we are again putting into the discussion
words whose physical interpretation is ex-
tremely difficult.

Much of our discussion is based upon the
assumption of steady states but in the actual
case these steady states do not exist and an
ordinary broadcast signal represents a con-
tinuous stream of changes in modulation
depth and modulation frequency, as well as
in the number of modulation frequencies ex-
isting at any one time. It is necessary to
remember that in the actual case there are
in all the circuits involved so-called transient
currents which, however, in this case are not
transient at all but follow along continuously,
due to the continuous changes in the modu-
lated wave. These “transient” currents play
a very important part in what actually hap-
pens and cannot be neglected in any rigorous
mathematical treatment of the circuits.

The principle of “compensating distor-
tion” in which one portion of the circuit is
known to have an undesirable frequency
characteristic but which is overcome by ar-
ranging another portion of the circuit to
have an opposite distorting eifect so that the
final result is reasonably linear, is by no
means new. There have been many reasons,
however, why this principle could not be
successfully applied in broadcast receivers.
There has been a lack of uniformity over
the broadcast band which meant that if
compensation was attempted it would be
correct only at one broadcast frequency and
incorrect at all other frequencies. It is not
clear from the present paper (Mr. Cocking’s
article) whether the action of the crystal
stage is sufficiently uniform to make com-
penstaion in the audio amplifier entirely
pensation. It is, however, entirely reason-
able to expect that such an arrangement can
be more successfully used in a circuit with
such a high inherent selectivity than was
possible with circuits of the conventional
type.

Increase in Cost

The Robinson method represents an im-
provement in performance but only at a
very obvious increase in cost. It is ordi-
narily not difficult to improve the perform-
ance of a mechanism by making it more
complicated and therefore more expensive.
It is those inventions which show how to ob-
tain greater performance with less parts and
lower cost that can be most rapidly em-
braced by an industry. The superheterodyne
circuit is in itself inherently more expensive
than the straight tuned radio-frequency
circuit and the Robinson method seems to
add still more complication to the super-
heterodyne method. It is reasonable, there-
fore, to question whether this new method
can be rapidly adopted and it seems to be
reasonably certain that although the Robin-
son method might permit a decrease in the
spacing of broadcast channels, that no such
change can be expected because of the tre-
mendous number of receivers now in actual
use which would be rendered obsolete if any
such change were made. There is also the
unquestionable fact that with modern re-
ceivers and modern broadcasting the radio
listener has a program choice available to
him which far exceeds his needs and no
method of increasing the number of pro-
grams available seems to be necessary or
desirable at this time.
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Antenna Construction
(Continued from page 3557)

by using a correction factor, the factor
for determining antenna length in feet is
to multiply the wavelength in meters by
1.57—found by years and years of experi-
ence to be safe and sane. Thus, 41.4x1.57

gives a length of 64.998 or 65 feet. That
becomes the length of the radiator. Now,
where does the feeder connect? Fourteen

per cent. of the total length of the radia-
tor gives a figure of 9.1 feet or 9 feet and
1 inch, close enough. So, using the cen-
ter of the radiator as a starting point, we
measure off 9 feet and 1 inch and that is
where the feeder is connected. Surely
nothing could be easier.

Now to the Zepp feed. When the Zepp-
feed Her{z antenna system is straightened
out it looks somewhat like Fig. 11-A.
The feeder makes up one-half of the sys-
tem and the radiator makes up the other
half—the whole thing being a full-wave
antenna stretched out on the floor. The
maximum current will be found at Y in
Fig. 11-B, the two ammeters shown at X
only indicating resonance when each reads
the same as the other. If we could get
an ammeter exactly in the center of the
coupling inductance as shown in Fig.
11-C, maximum current at that point
would indicate maximum current at Y in
the radiator portion of the system. Again,
the same method of determining radiator
length applies here. However, suppose
instead of working in wavelength, it is
desired to work in frequency. The radi-
ator is to work at 7,250 kilocycles—the
same as 41.4 meters. Instead of going to
all the bother of multiplying 300,000 by
1.57 and then dividing by 7,250, it is only
necessary to divide 471,000 by 7,250 and
determining the answer, which is 64.998
or 65 feet. It makes no difference
whether it is figured using the wavelength
in meters or the frequency in kilocycles.
For wavelength in meters, multiply the
wavelength in meters by 1.57 to deter-
mine the half-wave radiator length in
feet. For frequency in kilocycles, divide
471,000 by the frequency in kilocycles to
determine the half-wave radiator length
in feet. For a full-wave radiator, multi-
ply the length of the half-wave radiator
by 2 and for a quarter-wave radiator, di-
vide the half-wave radiator length by 2.

Fig. 12 shows the arrangement of the
Zepp-feed Hertz antenna system, using a
one-half wave radiator. The Zepp feed-
ers, that is, the length of each feeder wire,
should be one-quarter wavelength long,
or onec-half the length of the radiator.
An indicating device, lamp or meter, can
be connected at X to indicate resonance.
The spreaders, 5" x 14” x 10”7, should be
of hard wood and boiled in paraffin. The
distance between spreaders may be three
to five feet. TFor multiple-frequency op-
eration, two feeder controls are used—
series-feed control, Fig. 13, A, and paral-
lel-feed control, Fig. 13, B. In this case
the radiator would have to be 130 feet
long and each of the feeder wires would
have to be 60 feet long. To operate in
the 3,500-4,000 kilocycle band, series
tuning would be used. Both the 7,000-
7,300 and the 14,000-14,400 kilocycle
bands would require parallel tuning.

The inductance coil L1 and the con-

(Continued on page 566)
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Here is the thrill of thrills. Tune in on the
whole world and get them all. Even novices get
Europe and South America at the first try. The
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voltage feed antenna began causing occa-
sional QRM to the amateurs back home
late in December, 1929. A 250-watt tube
soon replaced the 50 and regardless of a
little smoke from the old double spaced
receiving condensers, gave notice to the
homeland that we would be heard. How-
ever, endeavors to Improve our note con-
tinued and not until February, 1930, did
we have the courage to ask WVL (Quarry
Heights, C. Z.) to test. The first attempt,
on February 10th, was successful and this
new channel immediately took over the
burden of our traffic for the outside world,
which up to this time had been routed
through NAZ.

The air line distances between the sta-
tions of our net are approximately as
follows:

Granada-San Carlos ...... 96 miles
Granada-Ochoa .......... 144 miles
Granada-Greytown .......167 miles
San Carlos-Ochoa ........ 48 miles
San Carlos-Greytown . .. .. 75 miles
Ochoa-Greytown ......... 32 miles
Granada-Quarry Heights,

Canal Zone ........... 480 miles

In our original plans it was expected
that traffic between Granada and Grey-
town, and possibly between San Carlos
and Greytown, would have to be relayed
through Ochoa. This plan was followed in
the beginning but during December, due
to a lessening of atmospherics, direct con-
tact between these stations became pos-
sible. Late in February atmospherics
again became bothersome and it was again
necessary to relay between Granada and
Greytown, although San Carlos and Grey-
town have continued to work direct.

Considerable interference is caused at
Greytown by ship spark stations and at
Ochoa a considerable loss of radiated
energy is experienced due to its location
in the heart of the jungle, surrounded by
giant trees and not too favorable terrain.

During December, January and Feb-
ruary we noticed very little static during
the day at any time, but shortly after
sun-down and during the night Jow fre-
quency reception became nearly impos-
sible. Since about March 1st atmospherics
throughout the twenty-four hours have
gradually become stronger until at times
it has been almost impossible to receive
an ordinarily strong signal on low f{re-
quency, while high frequency reception
has been undisturbed. Immediately upon
the beginning of the rainy season, about
May 20th, there was a very noticeable
improvement in low frequency reception.

During the five months from December
Ist to April 30th, our average monthly
trafic was 1,122 messages and 49,750
words. There are several reasons for the
large amount of traffic handled. The
slowness of other methods of intercom-
munication between units of the battalion
makes it desirable and often necessary to
handle by radio much correspondence that
would ordinarily be taken care of by some
other means of communication. The same
is true of a great deal of correspondence
with the War Department. Three weeks
must be considered as the minimum for
regular mail to the States and air mail

wwWWwW- americanradiohistorv com

takes nearly a week. And any matter that
is at all urgent must be handled by radio.
Also, the fact that during parts of the year
a large number of messages must be re-
layed within our own net causes an appre-
ciable increase in the total messages trans-
mitted. ’

We had one rather unusual accident
here at the Granada station when a “zope-
lote” (a Nicaraguan buzzard) flew into
one of the guys of the antenna mast and
broke it. It happened to be a rather vital
guy and the mast fell as a result, breaking
two sections. The incident happened dur-
ing the morning, at a time when our
schedule did not permit any unnecessary
delay. A temporary small antenna was
hurriedly improvised and traffic continued.
Fortunately, we had some spare sections,
S0 as soon as time permitted the mast
was again assembled and erected. Any
one who has ever erected an 85-foot, wood
section mast, in a patio surrounded by tiled
roofs, will agree that such an accident is
greatly to be regretted.

The San Carlos station was out of op-
eration for nearly a month, due to failure
of the engine piston. Unfortunately, the
only oil available was a little too light for
an air-cooled motor, operating at the
speed at which these motors run. Al-
though great care was taken to provide
plenty of oil and change it regularly, be-
fore the proper grade of oil could be ob-
tained from the States the sides of the
piston had worn to almost paper thickness
and it suddenly broke. Attempts to pur-
chase the necessary parts locally were un-
successful and a radio was sent to Panama
in an effort to obtain them. Panama didn’t
have them so it was necessary to get them
from the States. Granada and San Carlos
are connected by commercial telegraph
which provided a means of emergency
communication, but traffic from Granada
to San Carlos was transmitted on the
regular schedules and copied blind with
excellent results.

On the whole the equipment has been
very satisfactory. Some trouble has been
encountered, and was to be expected, es-
pecially when one considers that the
equipment is designed for brief periods of
use under temporary conditions. Our sta-
tions have become in fact permanent in-
stallations, and the daily operating time
runs inte hours.

Charging of the two BB-41 batteries of
the SCR-136 was arranged for by placing
one of these batteries in series with a
VT-2 transmitting filament and connecting
it in shunt to the eleven-volt generator
line, the voltage of the battery acting as
a counter E.M.F. to prevent the burning
out of the tube filament or an excessive
charging rate. Opening the battery circuit
before the generator was stopped prevent-
ed the battery from discharging back
through the armature. By using this ar-
rangement one battery was charging dur-
ing the time the transmitter was operating
and the other battery discharging. It also
proved possible to charge a battery in this
manner and use it simultaneously for re-
ceiver filament supply. With a weak sig-

(Continued on page 565)
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Radio Helps Our

Engineers
(Continued from page 564)

nal, however, the slight noise caused in
the receiver becomes objectionable. This
system was found to be practical only
when the hours of listening-in considerably
exceeded those of transmitting.

In charging the batteries for the SCR-
132 it was only necessary to connect the
required number of 110-volt lamp bulbs
(fortunately a part of Engineer equip-
ment) in parallel and in series to the
battery, across the 110-volt generator
terminals.

The use of window sash cord, even
when paraffined, or any other type of
hemp or cotton cord for antenna guys has
been found to be unsatisfactory in a coun-
try subject to the winds, rain, and sun of
the tropics. Also the white ants have a
tendency to devour anything of that na-
ture with which they come in contact.
Foreseeing difficulties in this connection
our 85-foot masts were erected with gal-
vanized wire (GI-14), broken at intervals
with insulators. This solution is not ideal
but is a solution. It would seem that for
semi-permanent installations under condi-
tions such as these the best solution would
be the substitution of a light flexible cable,
broken at intervals with small strain
insulators.

Design and Testing of
Broadcast Receivers
(Continued from page 511)

develop troubles after a time in service,
due to, perhaps, the deterioration of a
part, damage in shipment, or mishandling
by an inexperienced owner. To correct
these troubles the radio serviceman has
become an important figure. He must
understand the tests that have been given
to a receiver, and what the manufacturer
is trying to accomplish by them, in order
to intelligently correct troubles.

Any number of tools are now at the
disposal of service men to help in run-
ning down and correcting troubles. A
few of these are the ohmmeter, to check
the values of the various resistors; the
test oscillator, which is essentially a small
portable broadcasting station by means
of which the serviceman has at his dis-
posal a radio signal at a known fre-
quency and constant amplitude to enable
him to properly align the tuning units,
to set the tuning scale; and to make
selectivity tests; set analyzers which pro-
vide a means for determining the volt-
ages and currents in the circuits; tube
testers which measure the characteristics
of the tubes and enable him to locate
defective and worn-out tubes. These are
only a few of the instruments now on
the market, and others are being con-
stantly developed to make the increas-
ingly complicated tests necessary as the
art of receiver design advances.
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“The very stillness of
the room was utter
proof that the fiend
had again been at
work.”

"'he Killings
in Carter Cave

N the night that Mr. Carter,

bred a Virginia gentleman,
and land wealthy but money
poor, opens to the public the
mammoth cave discovered re-
cently on his property, he is
found cruelly stabbed to death
in a hidden recess of the cave
by a pointed stalactite.

In the celebration party are the
guide, named Lem; a famous
geologist; the secretary to the
geologist; a newspaper reporter
who is in the party in order to
describe the newly discovered
cave to his paper; a young
couple, obviously bride and
groom; a well-known aciress;
and a maiden-lady from Boston.
Because of the difficulty in en-
tering the cave, it is practically
impossible for any one outside
of the party to kill Carter. But
at the inquest every one seems
to have a perfect alibi. Two
members of the party, however,

do not believe that the killing
was accidental or done by per-
sons unknown. They secretly
think it a fiendish plot, carried
out for reasons unknown, and
set to work to prove their be-
liefs.

If you were in their shoes, and
had the same facts presented to
you, what would you do? Could
you have prevented the addi-
tional crimes that were com-
mitted ?

Here in “The Killings in Car-
ter Cave” 1s a complete book-
length detective novel, exactly
the same sort you pay $2 for in
the bookstores. Now you can

read it for the first time at only
25¢.

Get a copy of Complete Detec-
tive Novel for December today
and settle down to an inexpen-
sive, delightful evening of dra-
matic, soul-stirring mystery.

Now You Can Read it in December
COMPLETE

DETECTIVE NOVEL

Magazine

ONLY 25¢ A COPY AT ALL NEWSSTANDS

o
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Antenna Construction
(Continued from page 563)

densers C in Figs. 9 and 12 are identical
for multiple-frequency band operation.
L1 consists of 12 turns of No. 12 enam-
eled copper wire wotnd on a form 4
inches in diameter-—turns spaced 4 inch.
The capacity of the condenser, C, is 450
micro-microfarads.

Length of Radiator

In any Hertz type antenna it is quite
essential that the radiator be very close
to the right length in feet and inches.
More especially is this true when a crystal
oscillator is used, in which case it re-
quires some method of antenna adjust-
ment to bring the whole system into reso-
nance. This is one reason why the
WIEK-W9XH antenna systems were of
such arrangement that the antenna sys-
tem could be tuned to resonance with the
amplifier frequency—the Fig. 7 arrange-
ment. Of course, if the radiator can be
cut to the exact length to resonate with
the amplifier frequency, in the case of a
crystal oscillator, all well and good. But,

BA

~ A~ ~B~
SERIES FEED PARALLEL
CONTROL FEED CONTROL
FIG.13

Fig. 13. Condensers arranged either in
series or parallel in the feeder line pro-
vides for multiple frequency operation

surrounding objects have much to do
with the correction of the radiator length
and it may get down to a case of cut-and-
try where inches become a factor.

However, if some other form of oscil-
lator is used which will permit adjust-
ment to radiator resonance, then the
length of the radiator isn’t so important,
but it should be cut to the proper length
by measurement and not by guess. No.
12 solid copper wire is quite satisfactory.
It has the mechanical strength to stand
up under severe weather and sleet con-
ditions. Bare wire is not as good because
it corrodes quickly and eventually it will
cause trouble. It is far better to use a
heavy solid wire than a light one. Any-
thing smaller than No. 14 B. & S. gauge
is to be avoided.

Good wooden masts are to be chosen
instead of metal masts which can cause
all sorts of re-radiation. Guy wires
should be broken up into short lengths
with good insulators.

There is nothing like a well-designed
and well-constructed antenna system for
maximum efficiency. Too often the ama-
teur puts brute power into his transmitter
only to be wasted in a poorly constructed
antenna system when he might do con-
siderably better work with less power and
a well-balanced antenna system.
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News from Manufacturers

Tone Control and Capacity
Aerial Eliminator

The F. & H. Radio Laboratories,
Fargo, N. D.,, is manufacturing a new
tone control and noise eliminator which
operates in practically any set and does
not affect the tuning of the receiver. It

W RuARANCENEAY

N5, OIC.{ABGR ORI

is finished in crystalline and comes com-
plete with adapters and twelve-foot silk
cord for remote control. The aerial elim-
inator manufactured by this company
does not consume current or connect to
the light socket in any way. It derives
its energy from the earth waves and has

I caraCivy T
AERIAL FUMINAKR

increased selectivity, is easier to install
and the advantage of eliminating the use
of poles, guy-wires, mutilation of wood-
work for lead-in wires, etc. It is for use
with a.c. sets only. Tt has a capacity of
a regular outdoor 73-foot aerial.

N. 8. Tobey Elected Vice-Pres.
of Dubilier Condenser Corp.

At the last meeting of the Board of
Directors of the Dubilier Condenser Cor-
poration, N. S. Tobey, sales manager, was
elected executive vice-president of the
company. Mr. Tobey, who has been
busily engaged in building up the radio
and industrial sales of the Dubilier or-
ganization during the past year, is going
to devote a considerable portion of his
time from now on to the production and
other phases of the business.

DeJur-Amsco Expands

The DeJur-Amsco Corporation, manu-
facturers of wvariable condensers and
power rhceostats, has taken 20,000 square
feet in the new loft building at 25 Morton
Street, New York. Benjamin Price,
sales manager, states that their labora-

tory and machine shops have been en-
larged and modernized so that the com-
pany is now equipped and tooled to pro-
duce 10,000 multiple condensers daily.

The company has also introduced a line
of heavy-duty rheostats and potentiom-
eters for sound picture use.

| quencies to which it is most responsive—
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The answers fo your questions

on building, test-
ing and repairing
radio sets

Oil-Damped Pick-up
(Continued from page 530) [

manded insistently by the theatre ever
since the day when the first talkie make
its appearance. The oil-damped pick-up
was the result of the efforts of Pacent
engineers to produce a unit that would
not only add an octave to the possible
range of reproduction, but also eliminate
record jumping and reduce record wear,
two of the greatest evils in the exhibition
of sound-on-disc shows.

The new oil-damped pick-up brings
with it many highly desirable features:
better record tracking, less record wear,
no rubber bearings, constant viscosity oil
making possible elimination of undesired
resonance and an added frequency range,
greater than that possible with previous
types by more than an octave.

The reduction of the armature mass not
only reduces record wear, but increases
the responsive frequency range of the in-
strument as well. Elimination of rubber
bearings precludes the possibility of this
medium losing its resilience after a pe-
riod of time with the consequent ill effect
in the operation of the unit as a whole.
The use of a constant viscosity oil as a
damping medium prevents the armature
from going on a rampage at certain fre-

The three \olume> of this Library cover the entire
ficld of building, repairing and “trouble- shooting”
on modern radio receivers. The Library is up-to-
the-minute in every respect and is based on the
very latest developments in the design and manu-
facture of equipment. The rapidly-growing in-
terest in short-wave reception is thoroughly covered
in a complete section which deals with the con-
struction of this type of apparatus.

Construction
Library
By JAMES A. MOYER and
JOHN F. WOSTREL

Faculty, University Extension, Massachusetts Department
of Education

Three Volumes — 993 Pages, 6x9
561 lilustrations

VOLUME I: presents the fundamental principles
of radio so clearly and simply that anyone of
average training will be able to read, undgrshnd
and apply them. In one chapter alone it gives
actual working drawings and lists of matermls for
the construction of eight tyvpical sets.

VOLUME 1I1: fully discusses all of the elemen-
tary principles of radio construction and repair.
An explanation of the necessary steps for
“trouble-shooting,” repairing, servicmg and con-
structing radio sets successfully. Practical data
is also given on antenna systems, battery climi-
nators, loud speakers, chargers, etc.

VOLUME III: covers the essential principles
underlying the operation of vacuum tubes in as
non-technical a manner as is consistent with ac-
curacy. It discusses the construction, action, re-
activation, testing and use of vacuuwm tubes; and
an interesting section is devoted to remote con-
trol of industrial processes; and precision meas-
urements.

EXAMINE these books for 10 days FREE

This Library is not only a thorough home-study
course, but a hnndy means ot reterence for the

a condition which must be avoided if
faithful reproduction is wanted.

All these desirable features are now
available to manufacturers of phono- \
graphs and radio-phonograph combina-
tions in the new oil-damped pick-up an-
nounced by Pacent which is a counterpart
of the instrument used so successfully in
theatres. In fact, the only difference be-
tween the two is the introduction of a
brand new idea in counterbalancing in
the unit offered to radio manufacturers.
In place of the customary counter-
weight, an adjustment has been incorpo-
rated in the base of the tone arm so that
the actual pressure of the needle upon
the record can be varied at the will of
the operator.

The new oil-damped pick-up can be had
with or without tone arm.

Bookler

Aerovox Wireless Corporation, 7
Washington St., Brooklyn, N. Y., ha:
published an interesting booklet on th
Hi-Farad dry electrolytic condenser
Every phase of the subject of electrolyti
condensers is covered as are also the
characteristics of various types.

Tone Control

With practically every new set a tone

control is included for the purpose of s

expense.
varying the tone from a sharp treble to | e ... g e e o T e 1
a mellow bass, as well as suit the rendi- | i
Home Address

tion to musical taste, to program, and to
room acoustics. With the old set, how-
ever, without a tone control, there is
something lacking. But, fortunately, in-
(Continued on page 568)

City and State .....

Position

RN-12-30 |
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Name of Company
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ENJOY steady
radioperforms
ancewith uni-
form volume
undisturbed by
the everchang-
ing house elecs
tric supply.

The new AMPERITE for electric ra-
dio smooths out current fluctuations
automatically. Requires no attention.

Install AMPERITE in the electric
radio you buy or build, or in the
radio you now have.

Ask your dealer or write Dept.

RN12, naming make and model
number of your set.

AMPERITE (grporation

561 BROADWAY. NEW YORK

PERIT,

 Self-Adjusting
LINE VOLTAGE CONTROIa~

Business Training

Your opportunity will never be bigger than your
preparation. Prepare now and reap the rewards of
early success. Free 64-Page Books TellHow. Write
NOW for book you want, or mail coupon with your
name, present position and address in margin today.

[l Higher Accountancy [JBusiness Corres.

O Mod. Salesmanship []Creditand Collection

[ Traffic Management Correspondence

] Rail. Station Mgm’t []Modern Foremanship

[JLaw:Degreeof LL.B. [IPersonnel Mgm't

[] Commercial Law [ Expert Bookkeeping

[JIndustrial Mgm’t [ C.P. A.Coaching

{]Banking and Finance []Business English

[ Telegraphy [J Comimnerciai Spanish

[] Business Mgm’t O Effective Speaking

[IRailway Accounting [J Stenotypy—Stenog'y

[J Paper Salesman’s Training

LaSalle Extension University, Dept 1294-R,Chicago

Wireless (Radio)

and Moras telegraphy taught thoroughly. Schogl, oldest and largest;
dorsed by Tetegraph, Radio, ilway and Government officiala,
Tousmal opportunities. Expenses low—can earn Dart. Catalog free.

DODGE INSTITUTE, Oak St., Valparaiso, Indiana.

NEW NOVELS

Now you can buy the best of the new
detective novels in complete book-length
form at all newsstands. Ask for Complete
Detective Novel for December today!

NOW ONLY 25c

News from Manufacturers
(Continued from page 567)

genuity steps in as usual and solves the
problem with a tone control applicable
to any radio set.

The Clarostat Tone Control developed
bv the engineering staff of the Clarostat
Mfg. Co., Brooklyn, N. Y., is compact,

simple and entirely workabke with any
set. OQutwardly, it takes the form of a
small case with top knob turning from
“Treble” to “Bass” positions in provid-
ing any degree of sharpness or mellow-
ness from the loud speaker. The device
is provided with two flexible leads, ter-
minating in connectors that fit about the
prongs of the usual power tubes inserted
in their sockets, thus establishing the
necessary connections without tools or
special skill. Inwardly, the device con-
sists of an adjustable absorption circuit
and audio filter which by-passes more or
less of the higher frequencies before they
reach the loud speaker, thereby lowering
the fundamental pitch and mellowing tone
to any desired degree, precisely as in the
case of the built-in unit. In the case of
a single power tube, connections are
established between the power tube and
the set “Ground” binding post.

Wire-W ound Resistors

International Resis-
tance Company of
Philadelphia, Pa., is
making a precision-
wound resistor in
ranges up to and in-
cluding 2%% megohms.
The unit has a num-
ber of unique fea-
tures, in that it has a
molded cap as against
a soldered wire con-
tact and the wire it-
self is carefully tested
and insulated. These
resistors are held to
accuracies as close as
4 of 1 per cent.
They are adaptable to
test meter equipment,
voltage amplifiers and
as standards in labo-
ratory equipment. A
special folder has
been printed on these
wire-wound resistors.
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HOTEL
WASHINGTON

Opposite the United States Treasury

PENNSYLVANIA AVENUE

AT 15TH & F STREETS

400 ROOMS—400 BATHS
Floor clerks on. each floor. Desks
open from 7.30 AM. unfil midnight.
A service particularly attractive to
ladies fraveling alone.

Easy of access yet located at the very
center of life w the Capital City.
RATES NO HIGHER THAN
ANY OTHER FIRST CLASS HOTEL
Booklet sent upon request
S. E. BONNEVILLE
Managing Director
WASHINGTON, D. C.

Up-to-the-minute ofierings at low.
est wholesale prices. Includes newa
est Tone Control. Screen Grid
Superheterodyne, Radio - Phonoe
graph combinations. short wave
receivers. automobile radios, Pub-
lic address attractive walnub con-
soles and latest accessories, parts
and kits. Don't buy until you see
our big catalog.

GEARS

In stock—immediate delivery

Gears, speed vreducers, sprockets,
thrust bearings, flexible couplings,
» pulleys, ete. A complete line is

carried in our Chicago stock. Can
also quote on special Eears of any
kind. Send us your blue-prints and
inquiries.
Write for Catalog No. 40
CHICAGO GEAR WORKS
769-773 W.Jackson Blvd., Chicago, Il}

BUILD YOUR RECEIVER
with the Aid of
BLUEPRINTS!

A limited supply of blueprints still

available on the following receivers:

The Junk Box Short-Wave Receiver .25¢

A Two-Tube Reflex Receiver........ 25¢

How To Construct the Pre-Selector.. 25¢

A Bloopless One-Dial Two-Tube Set.. 25¢
Write to

Radio News, Blueprint Dept., 381 Fourth
Avenue, New York City



www.americanradiohistory.com

Rapio News ror DrcemueR, 1930

Tone-Compensating Circuits

(Continued from page 521)

1—Reinforcement of the Bass Tones

(Below 100 C.P.S))

The lowest frequencies found in records
are confined to about 50 cycles and up.
Also in radio broadcast rarely is there
anything below this mark, as it has been
found almost impossible to detect the
difference in quality with frecquencies be-
low 50 eliminated or with them present
in the musical rendition. The pianoforte
is practically devoid of foundation tone
in its last octave, and in the orchestra
only the bass viol is able to give a bass
with strong fundamental below even 100.
The bass tuba is full of overtones which
are much louder than the fundamental in
the 50-100 c.p.s. octave, although nomi-
nally it should go down to 43 c.p.s. For
organ music I must admit that I would
be sorry to hear it deprived of the glo-
rious 32-foot bass stops, but even then
these tones would be missed only on rare
occasions, as they are never alone, for
the organists play them or should play
them always accompanied by stops sound-
ing one or even two octaves above, which
are much more powerful. It follows that
for ordinary purposes, excellent music
may be obtained even with the bass end
of the scale limited down to 50 c.p.s.

Our aim, then, should be to reinforce
the octave between 50 and 100 c.p.s. with
an amplitude increasing towards the low
end. There are several means of accom-
plishing this end, but one has been found
to be extremely simple and effective, and
requires but two condensers and two
chokes to be aded to the conventional
two-stage transformer-coupled audio am-
plifier.  The schematic circuit of one
stage is shown in Fig. 1.

Let us consider the circuit comprising
the pick-up with its regulating potentiom-
eter or “fader” and the condenser and
inductance of the primary winding of the
tirst transformer. If we call R the re-
sistance (effective) of the pick-up com-
bination, or that of the plate of the tube
in the case of the second stage, and if
L and C are the inductance and the
capacity in the series circuit, and if the
resistance in the coil is negligible in com-
parison with the reactance, the voltage
across the coil will be

e, — JoL
Where I is the current and L is the fre-
quency in radians, the generated voltage
will be

1
=T \/(R+n)2—]—<WL———E

the ratio of impressed to generated volt-
age will be

ek wL

—— &f —

e VR A1)+ (oL —
oC

and if for simplicity we take into ac-

count the ratios of the resistance of the

tube, R, or pick-up to the reactance of

the coil wL, or that of the condenser
1

2

)2

at the frequency for which they are
wC

equal, and calling this ratio Q, then
ol 1

Q=
R4y wCR-+Y)

Calling f, the frequency for which these
reactances are equal, and designating the
ratio between any frequency f. to f, by
n, so that f = nf,, then the reactance of
the coil at any frequency is X = nX, =
nQR, and that of the condenser will be
Xe =n"X, = n"QR.

The gain in voltage at any frequency
between the impressed em.f. and the
voltage across the coil (which multiplied
by the ratio of transformation is the im-
pressed voltage at the grid of the first
tube) will be given by the expression:

Y = i
V1 Q (0 —n?)

By giving numerical values to Q, we
find the corresponding values of the gain
Y for varioud frequencies, we derived the
curves in Fig. 2. The absciss® represent
n, or ratios of any frequency to the Eeso-
nant frequency f,. The first curve,
marked “A,” was calculated with Q = 10,
while curve “B” was obtained with Q = 5.
It will be noted that the first of these two
curves will not give a very satisfactory
shape to the bass octave voltage curve
because the gain is so sharp. If, how-
ever, we are content with a smaller gain,
like in curve “B,” and we follow the first
stage with a second stage having a simi-
lar circuit, but the frequency f, moved,
say about 20%, we will obtain curve “C”
in a similar manner. If the ordinates are
logarithmic, such as in our graphs, the
combined gain of the two stages will be
represented by the sum of the ordinates
of curves “B” and “C,” and this is repre-
sented by curve “D.” which shows a
gradual increase in level from normal (1:1
gain exclusive of tube amplification) at
high frequencies to a maximum of 15
times at n= 17 approximately. By
making f, = 50 c.p.s., the bass range will
be sufficiently compensated for practical
purposes. If, however, the bass is too
pronounced in certain records, the curves
can be brought down almost flat by
shunting the coils with a resistance, the
values of which may vary between R =X,
and R = oo.

It will be noted that it is relatively
easy to change an ordinary transformer-
coupled amplifier to a bass compensated
amplifier.  All that is required is to put a
parallel feed into the plate of the tubes by
means of chokes or resistances, and insert
in series with the “P” terminal of the
transformer primary windings a con-
denser such that 47*f°L,C = 1 for f = 50
in one stage and for f = 60 in the second.
It is well to observe this order. because
when the first stage is tuned to f = 60
the slightest hum will be picked up and
magnified considerably. Needless to say,
also; that the hum elimination becomes
correspondingly more difficult when a
compensated bass amplifier is fed from
an a.c. source than in the case of the
stralght or slightly “drooping” character-
istic amplifier of the commercial types

(Continued on page 570)

| to keep radio engineers, experiment-

ALEO

i BuiLT BETTER LAY
| CONDENSERS AND RESISTORS |

Manufacturers of
The Most Complete
CONDENSER and
RESISTOR Line
in Radio

Here's Yo ////’/
! cx'};_,_éuyof

%)
\, ¢ E?»Q\m 1

Sent Free on Request

This interesting and helpful Man-
ual and Catalogue containing a
wealth of information on condens-
ers and resistors and complete elec-
trical and mechanical data on the
complete line of Aerovox condens-
ers and resistors will be mailed free
of charge on receipt of the coupon
below.

The Aerovox Research Worker
| is a free monthly publication issued

ers and servicemen abreast of the
latest developments in receiver and
power supply design, and especially
with the proper use of condensers
and resistors. A request on the cou-
pon below will place your name on
the mailing list.

Check and Mail This Coupon

AEROVOX WIRELESS CORP.
78 Washington St.

Brooklyn, N, Y.

Gentlemen:

Please send me without charge or ob-
ligation:

( ) Your 32-page Condenser and Re-
sistor Manual and Catalogue.

( ) The Research Worker.
Name
Street
City

~~~ BRODUCTS THAT ENDURE \—/
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RUPTURE S
NOT A TEAR

NO BREAK TO HEAL

Rupture is not a tear, but is due to 2 muscular
weakness in the abdominal wall. Trusses merely
brace these musclesbutdonotstrengthen them—
onthecontrary, the gougingof the ordinary truss
pad often increases this weakness as it tends to
shut off circulation of the blood.

STUART’S ADHESIF PLAPAO-PADS are
Ppatentably different—beingmechanico-chem-
ico applicators—made self-adhesvive purposely
to keep the muscle-tonic called “Plapao”
continuously applied to the affected parts, and
to minimize danger of slipping and painful
friction, The adhesive fabric is soit as velvet
and clings to the body without straps,
buckles or springs. Easy to apply-come
fortable~inexpensive. Awarded Gold Medal,
Rome, Grand Prix, Paris, Honorable Mention,
Panama Pacific Exposition, San Francisco,
etc. For almost a quarter century stacks of
sworn testimonials from many different
countries report success—without delay from
work. The epidermatic absorption of Plapao
utilizing “mechanico-chemico therapy’ tends
toward a natural process of recovery, aiter
which no farther use for a truss.

Stop wasting your time and money on old-
fashioned devices. Learn how to closethe hernial
opening as nature intended, so the rupture
can’t come down. Send no money; just mail
the Free Test coupon below. Foryour own good
—write today—tomorrow may be too late.

FREE TEST COUPON
Plapao Laboratories, Inc.
686 Stuart Bldg., St. Louis, Mo.
Send me a Free 10 day test supply of the
remedial factor Plapao and 48-page illustrated
book on Rupture; no charge for this now or
later.

Name.

Address

RADIO BARGAINS

Low Power Transmitter adaptable for phone or

code. With plug-in coils ..........c.ciueut, $14.75
Auto Radio—Uses 3—224, 2—227 tubes and 1—245

power tube. single dial, tremendous volume.

Compact. Kits any car. \We guarantee this set

to perform better than sets selling up to $150.. 20.00
B Eliminator, Bone Dry with 280 tube, 180 volts,

will operate up to ten tube set, fully guarantced. 6.75
AC—A B C power packs io..vuvinninvnnnonnnnnns 8.75
Tubes: UX type, 30-day replacement gugrantee, No. 210,
$2.25; No. 250, $2.35; No. 281, $1.85; No. 245, $1.25;

No. 2435,
No. 224, §1.25; No. 227, 75¢; No. 226, 65¢; No. 171, 75¢.
CHAS. HOODWIN CO.,

4240 Lincoln Ave.  Dept. M-3, Chicago

QUIT TYTOBACCO

Don’t try to banish unaided the hold to- i
bacco has upon you. Thousands of invet- &
erate tobacco users bave, with the aid of the
Kocley Treatment, found it easy to quit.

KEELEY TREATMENT FOR |
TOBACCO HABIT Qpickly ben:

jshes craving

for tobacco, Successful for over 50 yoars. te
f REE BOOK and particulars of
M ONEY BACK GUARARYEE,

THE KEELEY |N$'II’(ITIUT§; D;l:t. L-GLiill, Dwight, 1L
< it .
Egﬁ o e:'S :'!‘:'e o;lq,ons celey Treatmen {ogmggc’urr‘-ndpmq

The CROSLEY

ROAMIIO

AUTOMOBILE RADIO
RECEIVING SET s/s7sr4s4

Tone-Compensating
Circuits
(Continued from page 569)

found in radio sets, In order to show the
actual effects of the bass tone compensa-
tion an organ or an orchestral record may
be played through a resistance-coupled
amplifier and then through the compen-
sated amplifier.

2—Reinforcement of the Treble Tounes

(Above 1,000 C.P.S.)

The high-frequency tones are not so
much reduced in relative magnitude as
the bass in the average modern record.
The lack of high-frequency response
comes, as a rule, from worn-out needles
and from stray capacities in the windings
of transformers, wiring, etc. In some
instances the records themselves are
lacking brilliancy, and in radio sets an
excessive selectivity may mutilate the
upper band of the audio range. Some
volume controls of low resistance, across
a pick-up, actually ruin the upper fre-
quency response.

The evil effects begin to be felt a little
above one kilocycle; hence our aim should
be to raise gradually the level of the
trouble from about 1,500 c.p.s. to about
at least 3.000 for good articulation, or
up to 6,000 for the preservation of the
overtones in instrumental music, such as
violin solos, where the individuality of
the instrument must be kept. It is to be
noted that the “apparent” loudness of a
musical rendition is closely connected
with the intensity of the upper register.

There are many ways of reinforcing
the high tones, but amongst the simplest
expedients are two which have several
advantages:

(a) By suitable transformer design.

(b) By separate transformer to boost
frequencies above a given value.

The first method (a) has fixed charac-
teristics and hence it is not adjustable.
The second (b) is adjustable and it may
be given any pre-assigned shape.

In the first method (a) advantage is
taken of the leakage reactance and dis-
tributed capacity in the transformer
windings. Fig. 3 represents the equiva-
lent circuit. If L. is about 10 times L.
and C; is about the same value as C,,
which is the ordinary case in interstage
transformers, we can ignore, without se-
rious error, C; and L, and consider the
circuit L%, L., C. as one in which an
emf. is generated across L'. which is
common to primary and secondary (M)
and the resonant circuit L., C.; will allow
maximum current flow when

1

' 2nvL.C.

and as there is an effective resistance Rl
not shown in the circuit, it will be seen
that we can reduce the circuit of Fig. 3
to the schematic circuit of Fig. 4, which
is of the same type as the bass boosting
arrangement previously discussed but
with different characteristics. There are
many transformers in the market thqt
have a treble boosting characteristic
when suitably utilized.

The second means (b) for the rein-
forcement of high frequencies, which re-
quires a minimum of additional apparatus,

(Continued on page 572)
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¢ the Craters
inthe MOON!

Astronomical and Terrestrial
TELESCOPE
Magnifies 30 Times
1L genuine Astronomer’s

See thousands ol
Make 8un, Moon

See
Landscapes,
Games, Ocean
Scenes, Enlarged

30 Times!
Diameter 2 inches. Special
{riction adjustment for focus-
inz.  Adjustable bracket and
elamp can be fastened to ehair.
fence. branch, etc. Finest ma-
terials. Wil last a lifetime.

Five Days’ Free Trial

Rush only $1.00 now. Pay
balance 1;2.95 plus postage),
when postman delivora. Keep
5 days. If not delizhted, re-
turn telescope and money will
be refunded.

cry, games. bathing
beauties, Great for trips
and voyages. Made liks
esco] n observa-
tories. Gerding wrote.”" Moon
scemed 10 yards away.''

ROLL-O SPECIALTY CO.,
Dept. R-335
220 E. 3rd St., Cincinnati, O,

EARN 510 A DAY
Charge 25c to look at the moon

7 By own, simple, inexpensive invention
after being deaf 20 years, told FREE, to
any deaf person who writes me, Geo. H.

\%ilson res., WILSON EAR DRUM CO.
*497 Todd Bldg., Louisville, Ky., U.S. A.

STATEMENT OF THE OWNER-

SHIP, MANAGEMENT, CIRCULA-

TION, ETC., REQUIRED BY

THE ACT OF CONGRESS OF
AUGUST 24, 1912,

Of RADIO NEWS MAGAZINE,

published  Monthly at Jamaica,
New York, for October 1, 1930.
State of New York o5

County of New York

Before me a notary public in and for
the State and County aforesaid, per-
sonally appeared J. T. Van Zile, who,
having been duly sworn according to
law, deposes and says that he is the
President of the Radio News Magazine.

And that the following is, to the
best of his knowledge and belief, a
true statement of the ownership,
management (and if a daily paper, the
circulation), etc., of the aforesaid publi-
cation for the date shown in the above
caption, required by the Act of August
24, 1912, embodied in section 411, Pos-
tal Laws and Regulations. printed on
the reverse of this form, to wit:

1. That the names and addresses of the
publisher, editor, managing editor, and
business managers are:

T'ublisher — Radio-Science Publications,
Inc., 381 4th Avenue, New York City.

Editor—Arthur H. Lynch, 381 4th
Avenue, New York City.

Managing Editor—John B. Brennan, Jr.,
381 4th Ave., Ncw York City.

Business Managers—None.

2. That the owuer is: (if owned by a
corporation, its name and address must be
stated and also immediately thereunder the
names and addresses of stockholders own-
ing or holding one per cent or more of total
amount of stock. If not owned by a cor-
poration, the names and addresses of the
individual owners must be given. If cwned
by a firm, company, or other unincorpor-
ated cencern, its name and address, as well
as those of each individual member, must
be given.)

Radio-Science Publications, Inc., 381
4th Avenue. New York City.
Mackinnon-Fly Publications, Inc., 381
4th Avenue, New York City.

(Stockholders more than 1%—B. A.

Mackinnon and H. K. Fly, 381 4th Avenue,
New York City.)

All stock allocated and pledged as secur-
ity for loans.

3. That the known bondholders, mort-
gagees, and other security holders owning
or holding one percent or more of total

amount of bonds, mortgages, or other
securities are: (If there are nome, so
state.) None.

J. T. Van Zile,
President.
Sworn to and subscribed before me this
30th day of September, 1930.
(Seal) Joseph H. Kraus
My commission expires March 30, 1931,
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Equipping the Waldorf with Radio

(Continued from page 559)

edied. On the other hand the cost had
to be held within reasonable and practical
limits.

The public address system is arranged
to provide service for the following public
rooms:

Empire Room

Rose Room

Main Ballroom

Main Lobby

Main Foyer

Men’s Restaurant
Canadian Club Dining-Room
Restaurant

Small Baliroom
Exhibition Space
Main Ballroom Foyer
Astor Gallery

Roof Garden

Small Ballroom Foyer

Some of these rooms are equipped for
both pickup and reproduction, while others

One of nine amplifier and distributing
boards used in the Waldorf-Astoria

are arranged only for reproduction. In
rooms such as the Empire Room, Rose
Room, Ballroom and Roof Garden, where
the position of a speaker at a banquet or
other gathering is not definitely known,
microphone and loud speaker outlets are
provided so that they can be placed in
the most advantageous position, corre-
sponding to the location of the speaker’s
table. 1In all cases, observer’s telephone
equipment is provided to permit an ob-
server to report to the control room any
data of importance.

Engineers of the Bell Laboratories are
co-operating with the architects and the
engincers representing the Waldorf-Astoria
in order that the location of permanently
installed loud speakers will harmonize with
the building design and with the interior
appearance of the various public rooms.
While in practically all cases, the No. 555
type loud speaker is being employed, many
different types of horns are used in com-
bination with the loud speaking tele-
phones. The most unusual is perhaps the
No. 6016-A which was designed especially

for the purpose of reducing the depth re-
quired for housing the horn.

Magnetizing current for the No. 555
receivers will be obtained through circuits
leading to the control room where indicat-
ing lamps will designate which circuits are
in use.

Pickup microphones will be of the con-
denser type. Suitable amplifiers will be
associated with the transmitters. Energy
from the transmitter will lead through
mixing panels where the level can be va-
ried in small steps to the desired value or
where in case orchestra or other musical
selections are being picked up, the relative
volume of the various selections of the
orchestra can be blended to obtain a
pleasant result.

The voice frequency current is then
carried through amplifiers where it is
amplified many times betore being dis-
tributed to the loud speaker. Volume in-
dicators are provided so that the control
operator can immediately determine the
amplification required in order to raise the
level of the sound being picked up by the
microphone to the desired point.

A total of 42 amplifiers will be em-
ployed. Twelve of these amplifiers will be
of the high gain type, employing three
stages of amplification and having an am-

plification of eighty decibels. The re- |

maining 30 will be power amplifiers in
single stages and will have a gain of 20
decibels. These 42 amplifiers will require
a total of 174 vacuum tubes. It may
also be of interest to note that the total
amplification which it is possible to ob-
tain from each channel based on the min-
imum desirable input to the maximum
desirable output is 10,000,000,000 times.

The Waldorf-Astoria Hotel is located
in a d.c. district. Since high powered am-
plifiers require a.c. for their economical
operation, motor generator sets will be
provided to convert d.c. current into a.c.
These motor generators will have a ca-
pacity of 15 kilowatts, a spare machine
being supplied for emergency use.

In view of the large amount of ampli-
fication employed in the system, extreme
precautions must be taken to insure that
there is no interference between the feehle
currents picked up by the microphone and
the larger currents distributed to the
loud speakers. For this purpose specially
shielded wire will be employed in the
control room. In fact, the wire used
throughout the building in the public ad-
dress and program service in itself repre-
sents a sizable item. Close to one million
feet will be used. Some of this will be
rubber covered, some will be enclosed in
lead and some will be shielded with
copper.

The circuits to the guest rooms will
terminate in the baseboard in a special
receptacle accommodating six pairs of
wires. The loud speaker used in the guest
rooms will be a portable type equipped
with a flexible cord to which is attached
a special plug terminating in six pairs of
wires. The guests can select the desired
program by operating selector switches to
the program to which they desire to

(Continued on page 572)
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SERVICE MEN and DEALERS:

E SPECIALIZE IN
> REPLACEMENT PARTS

BAL-RAD
REPLACEMENT BLOCK
For Atwater Kent No. 37

This unit contains the prop-
2 cr chokes and high voltage
condensers. All flexible
#8 wire colored leads identical
to the original. $4.95
Fully guaranteed each

BAL-RAD
Replacement Block for
Majestic ""B" Eliminator
The condensers in this
block are composed of
high voltage condensers.
Guaranteed for 1 $2.95

year .......... each

VICTOR CON-
DENSER BLOCKS

Replacement in All Victor Sets
Conrains 10% mfds. Our $3 25

Price .....ciineevinanns

EARL & FREED

Power Transformers

For models 95, 78 and 79, using 5-227,
1-280, 2-245 tubes

60 cyele .......
25 cycle ...

Model 22, using 3-226, 2-171A, 1-280, |T¥
2-227 tubes. )
60 cycle .. srim. s mmonE. wsas $3.50

25 cycle 3.75

BAL-RAD HY VOLTAGE

Surge-proof Condensers

For General Repair and
Power-Pack Work

We guarantee these condensers for 100 per
cent. free replacement. Repairmen should
carry a few dozen in stock.

ALFD, Working Volts FEach
One “ 600 “ 30¢
Two “ 600 “ 40c
Four “ 600 “ 60c
One “ 800 0 50c
One-half 300 K 25¢

THORDARSCN Power
TRANSFORMERS

For Replacement in Zenith Sets
Models ZE 10-33-33X-34. This trans-
former can also be used for circuits
employing the following type tubes:
5-227—1-171A-—1-280.

Qur price ............... . 0

POLYMET
Hi-Velt 1 mfd. Filter Condenser.
300 Volts D. C.

35c ea.
$3.60 per doz.

PIGTAIL CARBON RESISTANCES
500 oluin 15000 ohm 10000 ohm
1000 ohm 25000 ohm 20000 ohm E $1'25

4700 ohm 2 megohm 73000 ohm Per doz.
— SPECIALS —

Sonora Thordarson Power Transformer—

B50-60 €¥ele ... $ 275

25 CHEIE orgs muigirem e 1o s BB o e el e e 3.25
Edison Audio Transformer, Ratio 3%-1 . .85
Edison Input Transformer. Ratio 3-1. .85
T. €. A. Input Push Pull Transforme .95

T. ¢ A. Output Push Pull Transformers

Iolster-Brandes 5.1 Mid. Condenser Ilock .95
Dubilier P. L. 1145 Condenser 3.95
R. C. A. 100 B Loud Speaker 4.50
R. C. A 103 Loud Spezker.,. 5.25
R. C. A. 166 Ilectro-Dynamic Speaker. 14.50
Centralab 2000 Ohm DPotentiometers. . .25
Aerial Kit—Complete ............ .75
Aerial Wire, 7 Strand (Lots of 12) .21
Shielded Lead-in Wire (100 ft.)..... 1.50
Griptite Ground Clamp (Lots of 50).... 2.00
Sonora Arcturus R A 1 Tubes......... .75

Beede Radio Set Analyzer and Tube T,
AR B (57 ) e I e e e s ... 1425

H. & H. Toggle Swirch " 20
Seldering Trons ........... Q .75
4-Gang Condensers ........ : ... 150
Lagle Type L Audio Transformers, 8% .60

TERMS 20% with order, balance C. 0. D. 29,
discount  allowed for full remittance
with order only.

No Orders Accepted for Less Than $2.50

BALTIMORE RADIO CORP.
47-N MURRAY ST, N. Y. C.
Send for Our Latest Bargain Bulletin
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must be included at the above rate.

Read Classified Advertising

Advertisements in this section twenty-six cents a word for each insertion. Name and address
Cash should accompany all classified advertisements unless
placed by an accredited advertising agency. No advertisements for less than 10 words accepted.
Objectionable or misleading advertisements not accepted.
should reach us not later than 1lst of 2nd month preceding issue.

It Pays!!!

Advertisements for these columns

Agents Wanted

TELEVISION EXPERIMENTER ATTENTION! MMy
Drotected television idea needs improvements, your jdeas

Guaranteed Genuine Gold Leaf Lefters anyone can put may mean a fortunc. Send 23c¢, no stamps for blue
on store windows. Large profits, enormous demand. Free prints and handling costs. AL Stacho, 4324 Ardmore
samplics. Metallic Letter Co.,, 422 N. Clark, Chicago. Ave., Cleveland, Ohio.

S e R L T UL LS )

Automobile Accessories

Patent A ttorheys‘

Saves Gasoline; adds

Automohile Carburetor Booster.
John Hanley,

Power. Mailed, $1. Give make and year.
816 ¥ord Bidg., Detroit, Mich.

R O i e I —

Business Opportunities

Screw-Holding Screw Drivers!

Remove, insert screws

from inaccesible places! Factories, garages, electricians,
mechanies, auto, radio owners buy on sight! Exclusive
territory.  Free Trial! Manufacturer, 1711 Winthrop
Bldg., Boston.
Correspondence Courses
CORRESPONDENCE COURSES—Sold. Bought. Ex-
changed. Rented. Jargain  Catalogue I'ree. Haniling,

C-799 Broadway, New York.
Used correspondence school courses sold on repurchase

Lasis. Also rented and exchanged. Aloney-baek guaran-
tee. Catalog free. (Courses bought.) Lee Mountain,
P’isgah, Alabama.
iy i gl 1] e i U 1l il o gl ]
Detectives
DETECTIVES. Work home or travel. Txperience
unnecessary. Particulars free. Write George Wagoner,
2190-X Broadway, N.
Equipment
BATTERY CHARGERS for Service Stations. 1'rices
lowered. ‘Diveet from factory. Write for bulletin 19.
Adams-Barre, Columbus, Ohio.
LR AL AL 1 R 0 At i i} M I ey

For Inventors
INVENTIONS COMMERCIALIZED. Tatented or un-

patented. Write Adam isher Mtg. Co., 278 Enright,
St. Louis, Mo.

Help W anted—Instruction

e

Experience unnecessary.
2190-K  Broadway,

" Detectives Earn Big Money.
%‘rite

American Detective System,

PATENTS—\Write for ¥ree Booklet, HOW TQ OB-
TAIN A PATEXNT and RECORD OF INVENTION—or
send Drawing or Model for Examivation. JMiller &
Miller, T'atent Attorneys (former Patent Otfice Iix-
amniners}, 1006-D  Woolworth Building, New York;
262 MeGill Building, Washington, D. C.

PATENTS, TRADE MARKS—\Il cases submitted
given personal attention by a member of the firm. In-
formation and booklet free. Lancaster, Allwine & Rom-
mel, 269 Ouray Building, Washington. D, C.

Inventors—Should write for our Guide Book, “How to
Obtain a Patent,”” and Record of Invention Blank, sent
Yree. Send model or sketch of inventions for our inspec-
tion and instructions free. Radio, Electrical, Chemical,
Mechanical _and Trademark Ixperts. Terms Reasonable.
Vietor J. Evans & Co., 922 Ninth, Washington, D. C

PATENTS-—Advice and hooklet free. Highest refer-
ences. DBest results. Promptness assured. Watson E.
%oleg]an, Patent Lawyer, 724 9th Street, Washington.

S T el

T T R T e

Personal

TALKIE AND MOVIE PRODUCERS are clamoring
for new short story ideas, plots, etc. I’erhaps you ecan
write one that we can shape and sell for you. One writer
(V. M.) received $3,000. New York best market. Write
for full particulars. Daniel O'Malley Company, Suite B,
1776 Broadway, New York.

e L G
Radio
Wanted—>Men to work with Natjonal Radio Serviece
organizatio No_selling scheme. Radio Doetors, Ine.,
Dept. N, Kssex St., Salem, Mass,

Radio and accessories—Ilong or short wave—in exchange
for used shotguns or rifles. A. M. Boyd, Dept. RN,
300 Tirst Ave., Watervliet, N. Y.

S S T~

Song Poem Writers

COMPOSERS—VERSE OR_ MUSIC.
portunity. Write at once. Van Buren,
Bidg., Chiecago.

SONG POEM WRITERS— REAL"’ proposition.
bler, D-191, 2104 Keystone, Chicago, Iil.

R I s

Brilliant _op-
2201 McClurg

Hib-

— L S

Mal;y ﬁel;,‘lﬁ}w;;ted

GET cutdoor government jobs; $135-$200 month; vaea-
tion. I'atrol forests and pa ; Dbrotect game. Details
free. Write DELMAR INSTITUTE, B-87, Denver, Colo.

B A T

Miscellaneou

HAVE YOU A CAMERA? WWrite for free sample
of our big magazine showing how to make better pictures
and earn money. American Photography, 3105 Camera
Ilouse, Boston, Mass.

gy

SONGWRITERS! Advance royalty payments, new
talking picture song requirements. etc., fully explained
in our free instructive booklet. Write today. Song poems

examined free.  Newcaomer JAssociates, 1674-VV Broad-
way, New York.
it B g e T Lt e TR e am: IR

Wireless

LEARN WIRELESS (Radio) and Morse Telegraphy.
School, oldest and largest; endarsed by Telegraph, Radio,
Railway and Government officials. Lxpenses low—can

t. Catalog free. Dodge’s Institute, Cour St.,

d.

A
R
N

tCODE ATHOME RAD[0 wo TELEGRAPHY

WITH AUTOMATIC T, Better Positions

U. S. Govt. Depls., Colleges,
Scientisls, and Schools use it
THE OMNIGRAPH MFG. CO., 810 E. 39th St., N-7, Brooklyn, N. Y.

and Air—Your Careor
The Auto-Omni-
Learn by

On Land, Ships,

NOW!
Know Code.

Future is Secure. K
graph teaches you easily and «quickly.
Catalog Free.

Listening. Models $15-$40.

hRERE XTI T I

Ll

For years as the hotel where
courteous service, unexcelled
food and comfortable rooms
make a visit to Chicago a memo-
rable event. The atmosphere pre-
vailing is surprisingly homelike,
Directly adjoining principal of-
fice buildings, shops and theatres.

Rooms, $2.50 up—

with bath, $3.50 up.

ICAGO

Write for Booklet with city map.

W

December [ssue
Amazing Stories

THE ECLIPSE SPECIAL, by William ZLemkin,
Ph.D. The time for the observation of a total
eclipse of the sun is measured by the seconds.
And the seconds are s0 supremely valuable that
the scientists, who are busy with their apparatus,
do not get a chance to see il.” What superb re-
sults might be obtained if some means were found
to arrange matters so that hours, instead of
seconds, could be spent in studying this greatest
cosmic phenomenon that ever greets the earth.
Dr. Lemkin, himself a scienfist, gives us some
unique ideas in this excellently written story.

THE SECOND MISSILE, by Farl Repp. Strange
and unexplainable matter has Dheen projected to
the earth—nobody knows exaetly from where.
Stories have been written about foreign missiles,
but this tale stands alone in its vnusual interest.
This is onc of the best stories we have seen by
this author.

REAPING THE WHIRLWIND, by I Tooke.
Since time immemorial, therc were those called
“rain-makers.”” It is not impossible to some day,
compatatively soon, be able to arrange climatic
conditions to order. But therc are attendant dan-
gers, also.

ANACHRONISM, by Charles Cloukey. Numerous
requests have come to us for_a sequel to this
autho’s ““Paradox’” stories. Here it is at last,
bevond even the expectations of the fans. Yet
those of our readers who have missed the iwo
preceding stories will find in this a fas'cmf&gln'g
tale of seientific interest, for ‘“Anachronism’” is
complete in itself.

THE DRUMS OF TAPAJOS, by Capt. 8. P.
Meek, U. S. A. (A Serial in three parts) Tart
II. Those who have read the first instalment of
this absorbing novel, need no urging to read
further. Those of our readers who have missed
the previous issue should get it now. There's a
treat in store for them.

OTHER SCIENTIFIC FICTION

www-americanradiohistorv com
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Equipping the Waldorf
(Contmued from page 571)

listen. A volume control is provided so
that the volume output can be adjusted
by the listener. Patrons need not fear
that they will be annoyed because of ex-
cessive volume in adjoining suites, the
maximum volume obtainable will be con-
trolled at the central point.

The circuits to the guest rooms will be
distributed through three riser shafts with
junction boxes at each floor and with test
and terminal equipment in the control
room on the sixth floor. This test equip-
ment will provide approximately 900 jacks
for test and interconnection purposes.
Some will be used for testing the various
circuits to the floor junction box. In case
of necessity, sections of the floor in trou-
ble can be disconnected from the system,
if desired.

Sound Picture Equipment

In addition to the public address, music
distribution and program supply system,
the Waldorf-Astoria Hotel will be
equipped with the W. E. type sound pic-
ture reproducing equipment. This equip-
ment will be arranged for projecting and
reproducing sound pictures in the ball-
room. The system will be entirely inde-
pendent of the public address apparatus.

The size of the ballroom is slightly
more than 500,000 cubic feet.

In the Radio News
Laboratory
(Continued from page 540)

that varies widely in volume in its various
passages without reducing the passages
to one level. It is possible that you have
already done some work along that line,
or are contemplating doing so. If so,
send 1 your pet brain child. We will do
all the development work on it and give
you full credit for the original idea.

And along the same line, we are doing
quite some work on visual tuning devices
and tone controls. These will be ready
for publication in the very near future.

SV P- N —

Tone-Compensating
Circuits
(Continued from page 570)

is shown schematically in Fig. 5. It will be
noted that the impressed voltage between
grid and filament of the first tube con-
sists of two components; one which is
practically constant in magnitude at all
frequencies above the middle register and
is in phase with the generated voltage,
and another component which varies
rapidly with the frequency and comes
from the circuit comprising a resistance
and a condenser. The same e.m.f. is im-
pressed across the condenser and resis-
tance CR as it is across the choke L1
(which may be the primary of an audio
transformer), neglecting the small reac-

tance of the condenser C1 which, by the

way, serves the purpose of reinforcing the
bass as discussed in Section 1.
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New A. C.S-W and Broadcast Receiver

(Continued from page 523)

completely wiped out by the use of the
filters. Regeneration can be increased to
the point of oscillation gently and grace-
fully throughout the entire tuning range.

“Fringe howl,” that annoying audio-
frequency groan occurring when a set is
adjusted so as to be just on the verge of
oscillating, was also traced to improperly
by-passed and filtered circuits, allowing
audio-frequency feed-back through modu-
lation of the generated r.f. current.
Needless to say, fringe howl has been
completely eliminated in this set by cor-
rect filtering.

You will note in the diagram, Fig. 1,
the resistors in the plate leads of the
audio amplifier tubes, by-passed to ground
by the large fixed condensers. The grid
returns of the first two audio stages are

000
HMS
B+
250V
B+
{80 V.
=95
[Ton
Q O
g v
b OE
o -Q
= ©F
B.—
=) o2
e
2.5V
(~24,-27)

The circuit employed in the power supply
unit for the “Conqueror” a.c. short-wave
receiver

also filtered by resistors and condensers.
The two 2,000-ohm resistors are for ob-
taining the proper “C” biasing voltages.
The r.f. chokes shown in the radio-fre-
quency amplifier and detector plate leads
are also important for efficient filtering.

Excessive a.c. hum in short-wave sets
was traced to the detector. Probably the
a.c. magnetic field surrounding the detec-
tor heater causes modulation of the plate
current by affecting the electron stream.
However, this has been completely wiped
out by proper filtering. In the first place,
the detector heater is maintained at a
positive bias of 635 volts—by means of
the bias resistor in the power pack, Fig.
2. This biasing voltage, together with
the .001 mid. by-pass condenser con-
nected between the detector heater and
cathode and placed directly at the detec-
tor socket, reduces a.c. hum to a point
where it is imperceptible—even with
headphones connected to the output of
the three-stage audio amplifier.

The Power Supply

The power supply is clearly shown in
the diagram of Fig. 2. It supplies the
180- and 250-volt plate leads and the two
2V4-volt filament leads to the set by
means of a cable connecting it to the set.
It is built separately in a metal case as
shown in the photographic illustration.

An objectionable feature with many
sets is the fluctuation of voltage supplied
by the power pack when operating the
set. With a regenerative detector, the de-
tector plate current varies considerably,
depending upon the degree of regenera-
tion. On power packs in which an un-
usually high ohmage resistor is used to
cut down the wvoltage to the desired
amount, the variation in load, caused by
the variation in ‘regeneration, produces a
great voltage fluctuation, resulting in un-
stable and unreliable set operation and
difficulty in tuning. In this power pack
an unusually low ohmage bleeder resis-
tance is used. This causes a rather large
current drain from the power pack—
large in proportion to the drain caused
by the detector tube of the set. There-
fore, any change in detector plate current
has little effect on the supply voltage and
steady operation is obtained.

Mechanical Features

The mechanical features, or general
layout and assembly of the parts, to-
gether with the electrical values as given
in the diagrams, should enable anyone to
build the set in a very short time. How-
ever, for convenience in assembling, the
parts are furnished by the Insuline Corpo-
ration in kit form, partly wired and so ar-
ranged that only a screwdriver is required
to complete the job. Strip connectors,
instead of wires, are used. These are
held with small screws, which eliminate
all soldering. The resistors and by-pass
condensers are mounted underneath the
base, as shown in the photographs. Two
shield cans are used, one for the r.f. stage
and one for the detector. The plug-in
coils go inside of these cans, in sockets
provided for them.

You will note that the screen that
shields the antenna coil is clamped on the
side of the shield can. This js a cop-
per screen, with all the wires on one side
soldered together and grounded. The an-
tenna coupling coil is wound in a disk
form between two hard rubber disks and
is mounted on a shaft controlled from the
panel. It can be rotated so as to be
close and parallel with the screen or at
right angles to it. The first plug-in coil
containing one winding is mounted inside
the shield can adjacent to the screen.

The variable condenser, C1, for re-
generation control is mounted in the cen-
ter of the base at the rear and is con-
trolled by means of a long shaft con-
necting to a knob at the center of the
panel. This mounting eliminated hand
capacity. The two tuning condensers are
mounted in the shield cans. The a.c. line
switch, at the extreme right, completes
the panel layout. The panel measures
7” by 18” and the metal base 17 by 127
by 124”7 deep. A bakelite panel is
mounted on the rear of the metal base,
on which the a.f. transformers and tube
sockets are mounted. The whole ar-
rangement is of the utmost simplicity and
should cause no trouble in building.

Accurately made, rigid, well-balanced

(Continued on page 575)
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The Latest Datal

Complete and up-to-date informa-
tion covering theentire field of radio
—all arranged for ready reference in

this one big guide book.

BYRD'S Antarctic Radio Equipment—
Receivers, transmitters, and latest naviga-
tion aids used on this epochal fight fully
described.

TELEVISION—MTr. C. F. Jenkins, father
of televigion and radio movies, gives you in
his own words complcte directions for build-
ing practical television egquipment.
INTERFERENCE ELIMINATION —
New methods systematically outlined by
V. F. Fleming, radio engineer.

RADIO AUTO ALARM-—Description of
new deviee for ships which keeps the SOS
watch while operator is off duty.
SHORT WAVE APPARATUS -— Com-
{nerc‘iial and amaieur, described and illus-
rated.

NEW BROADCASTING EQUIPMENT
—Temperature-controlled Piezo crystal
oscillator; 100% modulation panel and
other new apparatus.

—and these are only a few of the new sub-
jects added to the most complete radio
handbook ever published.

A Handbook for Students,
Amateurs, Operators,
and Inspectors

2

Here’s the answer
to every question
about the prinei-
ples. oberation, and
maintenance of ap~
paratus for radio
transmitting and
recelving. Impor-
tant new chapters
have been added to
bring it right up to
the minute. Many
new photographs
and diagrams have
been included. Itis
now more than ever
the one complete
9 handbook covering
the entire radio
field.

A Complete Course
in Radio Operation
in ONE VOLUME

Prepares for Government License

20 big chapters cover: Elementary Electricity and
Magnetism; Motors and Generators; Stordge Bat-
teries and Charging Cireuits; The Vacuum Tube;
Circuits Employed in Vacuum Tube Transmitters:
Modulating Systems and 1009 Modulation:
Wavemeters; Piezo-Electric  Qscillators; Wave
‘Traps; Marine Vacuum Tube Transmitters; Radio
Broadcasting  Equirment; Arc  Transmitters;
Spark Transmitters: Commercial Radio Receivers:
Marconi Auto-Alarm: Radio RBeacons and Direc-
tion Finders; Aircraft Radio Equipment: Practical
Television and Radio Movies; Eliminating Radio
Interference; Radio Laws and Regulations; Hand-
ling and Abstracting Traffic.

Prepared by
Official Examining Officer

The author, G. E. Sterling, is Radio Inspector and
Examining Officer, ¥Radio Division, U. 8. Dept.
of Commerce. The bocok has been edited in detail
by Robert S. Kruse, for five years Technical ¥ ditor
of QST, the Magazine of the American Radio Relay
League, now Radio Consultant. Many other ex-
perts assisted them.

Examine It FREE !

The revised edition of **The Radio Manual” is now
ready. Nearly 800 pages; 369 illustrations. Bound
in flexible abrikoid. The coupon brings the vol-
ume for free examination. Within 10 days you may
return the volume or send the price of $6.00.

MAIL THIS COUPON
D. Van Nostrand Co., Inc. i
250 Fourth Ave., New York

Send me the Revised edition of THE RADIO
MANUAL for examination. Within ten days after

Teceipt I will either resurn the volume or send you
(R. N. 12-30)

$6.00, the price in full.


www.americanradiohistory.com

New

Radio Course

IT PROVIDES an easy way to prepare
for a good position in radio work.
It furnishes a broad knowledge of
radio that applies to the job at hand,
whether that job be the simple act
of removing a tube or figuring on
the most modern installation. It
explains the technicalities of radio
in clear, understandable language,
first laying a fine mathematical
background.

There is no better way for you to
succeed in radio than to study this
new course of the International
Correspondence Schools. Every day
new students are finding out its many
advantages. The course is endorsed
by leading radio experts and radio
manufacturers.

Mark and mail the coupon today
and let us tell you what the new
Radio Course can do for you.

Mail the coupon for FREE booklet

International Correspondence Schools
Box 8284-], Scranton, Penna.

Without cost or obligation, please tell me all

about the
NEW RADIO COURSE
Name.
Street Address
City. State

We Are Headquarters For

AC POWER TRANSFORMERS

For 4520, 2, 3-ITIA, g9 Q5
BT .2. o ERS $3.75
For 3227 or 422, 2350, g5 g5

REPLACEMENT CONDENSER BLOCKS

For Majestic B’ For Majestic 245 Sets.$5.88

B llmlndl(){‘ ........ $2.95 For Majestic 250 Sets. 5.88
For A-K No. 37...... 4.95 1<or Majestic Master
For Majestic 171 Sets. 5.88 “B’’ Eliminator.... 3.83

Send Check, Moncy Order, Stamps—Include Postage
SEND FOR OUR

FREE CATALOG

RADIO SURPLUS CORPORATION
56 N Vesey St.,, New York

Index to Advertisers

A
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ST. LOUIS’
FINEST HOTELS

MAYFAIR

In centerof business dis-
trict. Floor and be
lamps;fan, circulatingice
water and bath in every
room. Garage service.
Corree Suor.

ROOMS
400 BATHS

$3.00 to $6.00
LENNOX

NEW, smart, beautiful,
Ice cooled dining room,
andcoffeeshop.Fans,and
circulatingice water;tub
—shower in every room.

ROOMS
400 BATHS

$3.00 to $6.00

LR LR LL L L L LY

| KINGS-WAY

West Pine at Kingshigh-
way. 20 minutes from
downtown. Room and

bath $2.50 to $4.50.

Opposite beautiful
Forest Park

KMOX

Heiss Hotel System

Owners and Operators

KLU

IN SCIENCE AND
INVENTION

For DECEMBER

Our $3,250.00 Ideal Tool Shop Equip-
ment Is in Full Swing. Get in on it.

Movie Portrays City of the Future—
Buildings 250 stories high and nine
levels for traffic arteries are among
the wonders of New York in 1980,
as described by Edwin Schallert.

Why Are Circus Freaks?—Dr. Fred-
eric Danirau furnishes a scientific
explanation of these phenomena.

The Wingless Plane—A description
of the latest in aviation—a plane
which employs rotors instead of
wings.

Why Television Images Split, by our
managing editor, A. Dinsdale; Lo=
cating Gold by Radio; and What's
New in Radio; for our radio-
minded readers.

Will America Capture World’s Olive
Oil Market?—You may not know
it, but we have a flourishing olive
oil industry here. Count Mirzaoff
compares our product with that of
other countries.

How to Build an OQutboard Motor=
boat (with complete drawings);
How to Construct a Built=in Ward-
robe; How to Make a Dressing
Table A Motor=Driven Sea Sled,
A Brass Novelty Box, etc.; Chem:-
ical and Physical Experiments for
those who like to make and do
things.
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New A. C. S-W Broadcast Receiver

(Continued from page 573)

coils are essential to properly cover the
entire range and maintain selectivity and
proper regeneration control. The coils
are probably the most important part of
the set. The form is of genuine hard
rubber, 2” in diameter, rigidly held on
metal end supports. The wire is wound
in grooves in the hard rubber and cannot
slip. The wire ends are connected to
socket terminals on the coil base. Plug
contacts are placed in the set. The ab-
sence of plug contacts on the coil makes
it less vulnerable to damage when lying
about not in use.

The Coils

17-28 Meters

R.F. coil 6 turns.

Det. coil 4 turns on the secondary,
1 turn on the primary, 4 turn on the
tickler.

27-45 Meters

R.F. coil 11 turns.

Det. coil 8 turns on the secondary,
3 turns on the primary, 6 turns on
the tickler.

40-80 Meters

R.F. coil 19 turns.

Det. coil 18 turns on the sec-
ondary, 4 turns on the primary, 8
turns on the tickler.

75-150 Meters

R.F. coil 34 turns.

Det. coil 30 turns on the sec-
ondary, 10 turns on the primary, 15
turns on the tickler.

145-300 Meters

R.F. coil 54 turns.

Det. coil 54 turns on the sec-
ondary, 15 turns on the primary, 18
turns on the tickler.

295-600 Meters

R.F. coil 107 turns.

Det. coil 139 turns on the sec-
ondary, 30 turns on the primary, 50
turns on the tickler.

Antenna coil is 1-15/16” in diam-
eter 10 turns.

The complete set of coils covers the
range of from 14 to 600 meters. Two
coils are used to cover the broadcast
band. This is an advantage; it spreads
the low wavelength broadcast stations
over the entire dial and they are more
easily separated and tuned in. As far as
broadcast reception is concerned, this set
ranks with the best. This tvpe of coil is
the same as that used in almost all ship
and shore stations.

The two tuning condensers and the re-
generation control condenser are each of
the “bathtub” shielded type and have nine
plates. Two illuminated drum dials give
ease in tuning and control. No dial is

used for the regeneration control con-
denser.

After the set and power pack have been
assembled and the leads brought out to
the correct binding posts, the two may be
connected together and tested. Standard
types of tubes are used, and when placed

in the correct sockets and the aerial and
ground connected, the set is ready for
operation. A good dynamic speaker is
recommended, although any type of mag-
netic speaker may be employed. Some-
times one tube will work better than an-
other as detector; therefore all of the —27’s
should be tried after a station is tuned in
to find the one which gives the best
results.

It is a good plan to start with the
broadcast coils and get familiar with the
set’s operation by tuning in the broadcast
stations. The dial settings on the two
tuning condensers should be about the
same. The important controls are the
regeneration control and the antenna
coupling, both of which may be used for
controlling the volume, although the an-
tenna coupling should be reduced as
much as possible, as this increases selec-
tivity.

After testing the set on the broadcast
band. a set of short-wave coils may be
inserted and further tests made. It is
well to try all the coils, and make sure
that the set oscillates easily throughout
the entire range. It will give no trouble
from this source if all the connections
were correctly made.

In tuning in short-wave stations, ex-
treme care should be used as regards the
tickler adjustment. It is best to tune the
stations in first by means of the hetero-
dyne whistle and then adjust for maxi-
mum volume without oscillation, in the
case of phone stations. Remember that
short-wave stations sometimes fade con-
siderably and are received differently
at different times of the day. TFurther-
more, static interferes sometimes, but
it was found that even in the tropics
there was absolutely no static at wave-
lengths below 30 meters. Above 30
meters static increases considerably. Man-
made static, such as noises caused by sign
flashers, motors, and other electrical ma-
chinery seems to cause more annoyance
in the short-wave band than in the broad-
cast band. Therefore, if you have any
noisy machinery in your vicinity, be sure
to take the proper steps to thoroughly
filter the apparatus.

The best type of aerial to use with this
set cannot be definitely described. Some-
times the “worst” type gives the best re-
sults on short waves. A good plan is to
try your regular broadcast aerial and also
erect a shorter one as far from it as pos-
sible without making the lead-in unrea-
sonably long, and use either one or a
combination of both. Of more impor-
tance is the ground connection. This
should be as short as possible and well-
connected to the cold-water pipe. A poor
or high resistance ground connection will
cause serious difficulty from body ca-
pacity while tuning the set.

It is the unusual selectivity, sensitivity,
and volume that pleased all those who
have had occasion to try this set. In ad-
dition, the ease in tuning and control
makes it ideal for the broadcast listener
who wants to pick up the European and
other foreign stations night after night.
winter or summer.

Amazing
HReception @
RED ARROW ANTENNA

(Sponsored by Yahr-Lange of
SUPERBALL ifame)

A new
tional” aerial which in
addition to giving mar-
velous reception has
the added advantage of
being a handsome
weather vane.

Does away with un-
sightly wire aerials
and makes a real orna-
ment for any home.
Easily Dbrings in dis-
tant stations with
amazing clearness, due
to patented condenser
which neutralizes cn-
tire system.

Write for
more_ Com-
plete descrip-
tion.

SUPERBALL ANTENNA?
Over 1,000,000 in Use

Join the million satis-
fied owners of the famous

wowS UPERBALL  AN-

4
X D aatte
all direc- i \@‘v;;-.

' 50
\\ $§

\ Complete
\ with

Installa-
\ tion Kit

v

Enjoy greater selectiv-
ity, volume and distance
with the SUPERBALL
ANTENNA, which brings
out the hidden powers
«g of any radio set.
% Buv a SUPERBALL
AP\ TENNA today and
\ really begin to enjoy
radio reception.
' Get one TODAY
|
|

at vour RADIO
DEALERS.

0 $325

Complete
with
Installas
tion

, & Kit
YAHR.LANGE, INC.
205 E. Water St. Milwaukee, YWis.

d RECEEV&R\
Span the World with this Set/

A new radio thrill for you! Listen in DIRECT

to London., Paris. Berlin, Buenos Aires and
other broadecasting stations throughout the
world via short waves. Enjoy unique foreign
programs from strange lands. Your ordinary
receiver cannot tune in these low wave sta-
tions. WORLD-WIDE RECEIVER gets 14 to
550 meter stations with surprising clarity.
SEND NO MONEY! Just write vour name
and address on a postcard and ask us to send
you this wonderful guaranteed short wave set.
Pay postman $6.45 plus a small delivery
charge. All orders TWest of Rockies must be
accompanied by $1 00 deposit. Foreign coun-
tries must remit in full. Write today!
) HAS. HOODWIN CO.
4240 Lincoln Ave., Dept. M-30, CHICAGO

We carry a full line of Replacement
Parts for
Eari-Freed~Freshman and
Freed-Eisemann Receivers

Write for service parts bulletin

FREED SALES SERVICE CO.
16 Hudson St. New York City
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NEW BOOKS

at Magazine Pricese.

576

Each of the following 50c books is of the large size, 874 x 1115 inches, con-
taining 96 profusely illustrated pages, bound in beautiful colored covers. The
contents of any one of them is equivalent to the average 300-page volume, and in

Get

ordinary book form would probably cost you from $2.00 to $10.00.
these exceptional bargains TODAY, while we still have them in stock!

30 EDITION

SHORT

NEW RADIO
TROUBLE FINDER
& SERVICE MANUAL

Ever have your radio reception fail
or become distorted just when a
big program was on and you wanted
to hear every delicate inflection of
tone distinctly? That’s when this
big book is worth its weight in
gold. In simple words and easy to
understand charts and pictures, it
shows you how to find and correct
any radio trouble quickly. It’s just
the book you need for improving the
reception of your set, repairing sets
for friends, and for starting a
profitable repair business of your

HOW TO WIN AT
BRIDGE

by Wilbur C. Whitehead

The world-famous Bridge author-
ity’s newest book. His easy picture
method shows how to play both
Auction and Contract Bridge TO
WIN! Complete rules of play and
methods of scoring for both Auction
and Contract Bridge. Contains 500
hands to bid and play, with complete
solutions and analyses in back of
book. The biggest 50¢ worth ever
offered to Bridge fans. Printed in 2
colors. Hearts and diamonds shown
in red throughout. 96 pages. Large

—F LIRS LS AR

own.
to your
only

g
3
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y
é‘:
5
%
5

LUCKY BREAKS

Read about the $315,000 fortune waiting for
some Lucky person! Read what Belasco, Cope-
land, Untermyer, Taft and others think of
Luck. Read about Luck in the movies, in ath-
letics, above the clouds! Read about the Luck
of the real person who actually did break the
bank at Monte Carlo. Read about the Luck
of Columbus, Napoleon, Lafayette. The Luck
that made Presidents. Read these true stories

of amaﬁinghLucky Breaks and be o
prepared when yours comes along. 5
Price, prepaid, only............ c
NEW SHORT WAVE
MANUAL

Experience the thrills of the Short Waves of
hearing Europe, Africa or Australia direct as
clearly as native stations. This big book, re-
plete with illustrations and How-to-Build dia-
grams and plans, crowded with 28 chapters
by Lieut. Wenstrom, Marshall, Spangenberg
and other foremost S-W authorities, represents
the last word in authentic S-W data. The
most complete up-to-the-minute short wave
manual ever published. Brings you more in-

formation than books selling at soc

ten times its price. Shipped, pre-
paid to your home for only......

ANATOMICAL MANIKINS
MALE & FEMALE

By Dr. David H. Keller
Book measures 6 x 14 inches. Contains 12
large plates of the human body, male and
female, with complete descriptions of every
muscle, nerve, gland, bone, organ, etc., in-
cluding reproductive organs of male and fe-
male. Books of this kind ordinarily cost from
$10 to $25 when bougbt through
medical supply establishments. $I
Price, complete and prepaid, only.

Shipped, prepaid,
home for

81, x  11%-inch

50c

FLYING FOR
EVERYBODY

19 Chapters—More than 120 Photographs,
Maps and Diagrams. This book is the one
complete Aviation Manual which covers every
phase of flying from the ground up. Con-
densed in its pages is the essence of years of

experiences of Aviation’s foremost

authorities. No air-minded person
should be without it. Price, pre-
paid, only ...... 0000000000 E00

RADIO AMATEURS?
HANDIBOOK

Sometimes called the Radie Amateurs’ Bible.
30 profusely illustrated chapters bring you 10
How-to-Build articles, with complete instruc-
tions and diagrams; new radio wrinkles, DX
hints, data on the new tubes, answers to AC
problems, and helpful, money-saving ideas for
the radio service man. 96 illustrated pages.
Large 814 x 11%%-inch size. Beau-
tiful colored cover. Shipped, pre- soc
paid, to your home for only......

Also the Following at
Only 25¢ Each

How to Make It (working in wood,
metal, cement, paint, etc.)

How to Electrify Your Radio Set

What Radio Set Shall I Buy

How to Build the Famous One Knob Set

101 Radio Hook-Ups

The Neutrodyne and All About It

Cookoo Nuts (A game in book form for
parties)

S’matter Pop (the famous comics in
book form)

Buy Them at Your Newsdealer | . |
or Mail Coupon AT ONCE! ®»-—>I... D wn it |
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size.
Beautiful colored cover,
Price postpaid, only...

50c

POPULAR MAGIC
AND CARD TRICKS

Mystify your friends; charm the ladies; he
the life of any party. Make glass bowls van-
ish, cards fly, coins disappear. Do hundreds of
other magic tricks and games as easily as a
professional. Over 200 described
and illustrated in this big book sac
on magic. Prepaid, only........

1001 RADIO QUESTIONS
AND ANSWERES

If you own a radio, you need this book. Every-
thing you want to know about radio is in it,
from “How to Kill Outside Radio Noises,” to
a clear description of the newest tubes and
how to use them. If you have a question on
radio, here is your answer and a thou-
sand more. 96 illustrated pages. Large 814
x 11%-inch size. Beautiful col-

ored cover. Shipped, prepaid to 5ac
your home for only .....

cosaana

———- MAIL TODAY ————
RADIO-SCIENCE PUBLICATIONS, Inc. |
Dept, 2412,381 Fourth Ave., New York, N. Y. |

Gentlemen: Please ship me, prepaid, the l
books whose titles I have listed below. l
Remittance is enclosed.
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Setting New Standards of Performance and Tone Quality

Based on the New Vreeland Band - Selector Prineiples

NOW. a new Radio Principle makes possible the
NATIONAL MB-30, with entirely new standards of
performance and tone quality. The advanced Band-
Selector Patents of Dr. Frederick K. Vreeland, com-
bined with the basic work of Glenn H. Browning and
James Millen on the MB-29, have produced a new and
finer instrument in the MB.30—with performance

second to none. Dr. Vreeland has been in the fore-
front of radio development ever since his early work
on the Superheterodyne.

HERE is a tuner with uniform sensitivity over the
entire band of the order of one microvolt per meter,
or better, very high selectivity without loss of tone
quality, no cross-talk, no oscillation at any frequency.

EQUALLY suitable as Radio Pickup for existing
amplifiers and easily adapted for rack panel mounting.
CIRCUIT DETAILS. Double pre-selector stage, six (6)
Tuned Circuits, 4 Screen-Grid R. F. Stages, low impedance
output 227 Power-Detector, making possible operation with
any standard audio amplifier. Chassis is thoroughly
shielded and mechanically rugged.

AVAILABLE either completely wired and laboratory tested
and adjusted (Licensed under Vreeland Patents), or as
assembled unwired parts for those who prefer to do their
own wiring. For special amplifier-speaker unit and con-
soles designed expressly for use with the MB-30, see de-
scriptions at right.

Write us today! Us2 Coupon.

NATIONAL

Precision Built

RADIO PARTS

<>

e Amplifier
Speaker-Unit

% Specially designed
for easy installa-
4 tion with the
IB-30. Provides
proper operating
voltages. A new
J ensen Speaker
comes as part of equipment. This is quickly
and easily mounted on amplifier chassis and a
special cord and plug connects it instantly.
Output is Push-Pull through 245 tubes.
Licensed under R.C.A. Patents

Beautiful
Consoles

National Company has
available beautiful con-
soles for housing the
MB-30 and Nationai Am-
plifier - Speaker. These
consoles are built to our
standards of heavy, honest
construction, and are of
restrained and beautiful
design which will har-
monize with the finest
surroundings.

Simple
Installation

Insiallation of the
MB-30 and Amplifier-
Speaker is exceedingly
easy. The Amplifier-
Speaker is simply in-
serted in the upper ?
section of the cabinet,
the Tuner in the lower section. Everything is
arranged and ready. There is no difficult or
fussy fitting or planning.

Send Coupon Today

y  for Free Book

COUPON

NATIONAL CO., INC.
Sherman, Abbott & Jackson Sts., Malden, Mass.

Gentlemen:

[J Please send me new free bulletin describing the new
MB-30 Tuner.

U Enclosed please find 10¢ (stamps or coin) for your
MB-30 HANDBOOK. i

—— e e o e — —

Aar
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8100 3 week
“My earnings in Radio
are many times greater
than I ever expected they
would be when I enrolled.
They seldom fall under
$100 a week. If your
course cost four or five
times more I would still
consider it a good invest-
ment”
E. E. WINBORNE
1414 W, g8th St.,
Norfolk, Vau.

Jumped from $3§ to
$200 a week
“Before 1 entered Radio
I was making $35 a week.
Last week 1 earned #110
servicing and selling
Radios. I owe my success
to N. R. I. You started
me off on the right foot.”
J. A. VAUGHN
3715 S. Kingshighway,
St. Louis, Mo,

Y

$500 extra in & months

“In looking  over my
records I find 1 made 5500
from January to May in
my spare time. My hest
week brought me 2107,
I have only one regret
regarding yvour course
—1 should have taken
it long ago.”

HOYT MOORE

R. R, 8, Box 919,

Indianapolis, Ind.,

1 train you
at home

BIG PAY

Radio Job.

If you are earning a penny less than %50 a week, send
for my book of information on fthe opportunities in Radio.
It is free. Clip the coupon NOW. Why be satisfied with 25,
830 or €10 a week for longer than the short time it takes to
get ready for Radio.

Radio’s growth opening hundreds of $50, $75,
$100 a week jobs every year

In about ten years Radio has grown from a £2,000,0600 to
a £1,000,000,000 industry. Over 300.000 jobs have been cre-
ated. Hundreds more are being opened every year by its
continued growth. Men and young men with the vight train-
ing—the kind of training I give you—are needed continually.

You have many jobs to choose from

Broadcasting stations use engineers, operators, station
managers and pay $1,800 to #5000 a year. Manufacturers
continually need testers, inspectors, foremen, engineers, service
men, buyers, for jobs paying up to $15,000 a vear. Shipping
companies use hundreds of Radio operators, give them world
wide travel at practically no expense and a salary of £85
to 2200 a month. Dealers and jobbers employ service men,
salesmen, buyers, managers, and pay $£30 to 100 a week,
There are many other opportunities toe. My book tells you
about them.

So many opportunities many N. R. I. men make
310 to $25 a week while learning

The day you enroll with me IML show you how to do 10
jobs, common in most every neigﬁborhuod, for spare time
money. Throughout your course I send you information on
servicing popular makes of sets: I give you the plans and
ideas that are making $200 to $1.000 for hundreds of N. R. I.
students in their spare time while studying.

Talking Movies, Television, Wired Radio included

Radio principles as used in Talking Movies. Television
and home Television experiments. Wired Radio, Radio’s use
in Aviation, are all given. I am so sure that I can train you
satisfactorily that I will agree in writing to refund every
penny of your tuition if you are not satisfied with my Lessens
and Instruction Service upon completing.

64-page book of information FREE

Get your copy today. It tells you where Radio's
good jobs are, what they pay, tells you about my
course, what others who have taken it are doing
and making. ¥Find out what Radio offers you, with-
out the slightest obligation. ACT NOW.

J. E. SMITH, President
National Radio Institute Dept., ONS.
Washington, D. C.

Our Own Home

Pioneer and Wourld'si
o e LeaYgESt  Home-Study Ra-
A A 545 dio training orgamzation

]

i

devoted entirely to truin-:
1ing men and young men !
% for good jobs in the Radio |
industry. Our growth has
paralleled Radio's growth. t
We occupy three hundred }
times as much floor space ,
7 now as we did when or- ?
™ ganized in 1914, i
i 1

®
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less Find out about
this quick way to

(e v

}wm giveYoumy new 8 OUTFITS
of RADIO PARTS for ahome
Experimental Laboratory

You can build over 100 cirs
cuits with these outfits. You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, Eveready,
Majestic, Zenith, and other
popular sets. You learn how
these sets work, why they
work, how to make them
work. This makes learning
at home easy, fascinating,
practical.

Back view of 5 tuhe
Screen Grid A. C. tuned -~
Radio frequency set— .
only one of many cir-
cuits you can build
with my outfits.

am doubling and tripling the
salaries of many g..
in oncycar and £%§

Trained
Men

J. E. SMITH, President,
National Radio Instiiuie, Dept. ONS.
Washington, D. C.

Dear Mr. Smith: Send me your book. This
request does not obligate me.
Name
Addresy RsdlameiiE iR
Cit§¥ o ... State
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