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Samson Qualpensator

varies tone quality to
satisfy anyone anywhere

This unit makes it possible to
please everyone with reproduc-
tion from radio set or magnetic
phonograph pickup.

The Qualpensator is a quality
compensator and volume control
for attachment to either of the
above and for other special appli-
cations.

Some like the bass notes empha-
sized; others prefer them softened.
Still others prefer the treble, others
both treble and bass notes, or even

the middle register notes modified
to their taste.

The Qualpensator will vary tone
quality to please in any one of
these ranges. Simply turn a
switch and adjust the knob for
degree of change desired.

You can remove phonograph
needle scratch, a heterodyne
whistle or compensate for the
partial deafness of your listener.
The Samson Qualpensator will do
much to compensate for the poor
acoustical properties of a room.

Hearing Is Believing

Dealers: Here is a great opportunity to sell a device on a money-back guarantee. Every
prospect to whom we have demonstrated the Qualpensator has bought one or more. Send

for operating instruction bulletin No. RINS.

And the price is right. Only $25.00, and immediate delivery.

Main Office:

CAN%ON, %;S
i i e

. MEMBEA

Factories: CANTON
and WATERTOWN, MASS.

‘americanradiohistorv. com
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sands of trained men are needed quick!

30}

Ever on the alert for new ways of helping our members
make more money out of Radio, the Radio Training
Association of America now offers ambitious men an

intensified training course in Radio Service
Work. By taking this training you can
qualify for Radio Service Work in 30 days,
earn $3.00 an hour and up, spare time; pre-
pare yourself for full-time work paying $40
to $100 a week.

More Positions Open Than There
Are Trained Men to Fill Them

If you were qualified for Radio Service Work
today, we could place you. We can’t begin
to fill the requests that pour in from great
Radio organizations and dealers. Mem-

bers wanting full-time positions are being placed
as soon as they qualify. 5,000 more men are needed
quick! If you want to get into Radic, earn $3.00 an

The replacing of the old battery

operated receivers with all-electric Radios
hascreated a tremendous country-wide
demand for expert Radio Service Men. Thou-

aysof R.T.A.l

. » » enables you to cash in on
this latest opportunity in Radio

973

[ Toikg

:$40zas|ﬁo()
Fulfﬁfm’e |
$3994mbw4

%Spare_
~Time

hour spare time or $40 to $100 a week full time,
this R. T. A. training offers you the opportunity of a
lifetime.

Radio Service Work a Quick Route

We furnish
you with all

to the Big-Pay Radio Positions

Radio Service Work gives you the basic ex-

the perience you need to qualify for the big

h $8,000, $10,000 to $25,000 a year Radio
equipment positions. Once you get this experience, the
you need whole range of rich opportunities in Radio
to become a lies open before you. T{ammg.m the Associa-
Radio tion, starting as a Radio Service Man, is one

Service Man!

of the quickest, most profitable ways of
qualifying for rapid advancement.

If you want to get out of small-pay, monot-
onous work and cash in on Radio quick, in-

vestigate thisR.T. A.trainingand the rich money-making
opportunities it opens up. Nospecial education or electri-
calexperiencenecessary.Thewill tosucceed is all youneed.

Mail Coupon for No-Cost Training Offer

Cash in on Radio’s latest opportunity! Enroll in the

Association. For a limited time we will give to the ambi-
tious man a No-Cost Membership which need not . . .
should not. .. cost you a cent. But you must act quickly.
Filling out coupon can enable you to cash in on Radio
within 30 days, lift you out of the small-pay, no-

ings await the ambitious. You owe it to yourself to
investigate. Fill out coupon NOW for details of No-

Cost Membership.

The Radio Training Association of America

4513 Ravenswood Ave.

www americanradiohistorv com
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Dept. RN-5, Chicago, IlI.

THE RADIO TRAINING ASSOCIATION OF AMERICA }
4513 Ravenswood Ave., Dept. RN-5,Chicago, 111. |

Gentlemen: Please send me details of your No-Cost train- '
ing offer by which I can qualify for Radio Service Work within
30 days. This does not obligate me in any way.
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The latest achievement of the De Forest Laboratories

BPE FOIREST

TRANSMITTING
AUDIONS

510 —15 Watt Oscillator. % 9.00
503N —350 Watt Oscillator
and R. I. Power
Amplifier. ..., .. 40.00
511 —50 Watt Oscillator,
R. F. Amplificr,
Modulator or R. F.
Power Amplifier. .. 40.00
345 —50Watt A F. Ampli-
fier and Modulator. 45.00
552 —175 Watt Oscillator
and R. F. Amplifier 32.50
504A—250 Watl Oscillator,
Modulator or R. I,
Power Amplifier. . 140.00
5300 5300 Watt Special
Oscillator. .. ... .. 130.00
520B—5000 WattOscillator
and R. . Power
Amplifier—water
cooled. . ... .. ... 250.00
565 —7'2WattScreenGrid
R. F. Amplificr.. .. 22.00
560 —75 Watt Screen Grid
R. F. Amplifier.. . . 30.00
361 —500 Walt Screen
id R.F. Amplifier.390.00
566 —A half-wave hol
cathode, mercury
vapor reclifier
Medium Current. . 12.50
2 — A half-wave eathode,
merceury vapor recli-
fier, Heavy Current 80.00

SEEGRT WAVE

The new De Forest Radiophone Receiver,
Type CS5 illustrated above, is designed
to receive both telephone and telegraph
signals on all frequencies hetween 1,500
and 15,000 kilocycles (20 to 200 meters).

Being small and light it is excellent for
portable work. Its enormous amphfica-
tion giving loud speaker signals on a 10 ft.
antenna.

The special circuit uses fomr Audions;
two Screen Grid Audions as radio fre-
quency amplifier and space-charge-grid
detector (power detector) and two Audions
in a transformer-coupled audio amplifier.
Housed in an aluminum case, 5"/ x 6" x 9'/,
this receiver, although full-grown in
strength and performance, makes an ideal
short wave receiver for aircraft reception
where light weight 1s a necessity. Itisalso
adapted for general amateur use, small
vachts, police cars and automobiles.

DE FOREST RADIO CO., PASSAIC, N. J.
Branch Offices Located in

Boston, New York, Philadelphia, Atlanta, Pittsburgh,
Chicago, Minneapolis, St. Louis, Kansas City, Denver,
fLos Angeles, Seaile, Detroit, Dallas, Cleveland

INS

AUDI

BECEIVER

Specifications for
De Forest
Radiophone

Receiver Type CS5

Battery Requirements
Operates either from dry
cells using Audions 422
and 499 or from 6 volt stor-
age hatlery using Audions
122 and 401A. For loud
speaker operation either
Audions 420, 412A or 4718
may be inserted in the last
audio stage. Two 45 volt
BB batteries furnish the
plate power.

Features
Extremely compact and

Mght in weight.
screen grid R. F. Aniplifier.
Space-charge-grid power de-

tector.

Two stages of audio amplifi-
cation.

Zero body capacity.

Frequency calibration inde-
pendent of antenna used.

Moisture and elimate proof.

Negligible microphonics.

S COUPOBN - - ¢ o « o o o o o

s
=

e e & e & e o e @« = B s E

5. W. Receiver type CS5 (less tubes) .. ... .$75.00 [ | DE FOREST RADIO COMPANY,
10 - $900 [] 552 .. . . 32.50 [ ] | PASSAIC, NEW JERSEY
?(1)-?* S 10-08 (] §04A~ S 14000 [ Fnclosed please ind $. . .. ... .. for which send me
Zes U deo % Saom 33000 [Dj iR S S R p Tgites
560 ... 50.00 [ ] 566 ... . .. 12,50 [ ] Name. . ... . .... e
361 ... .....390.00 [] 572 ... ... 30.00 [] ]

565 - 00 $22.00 (] Address. ... ... e . il s 53 SoEUN B oftln e e B
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Dr. Lee de Forest

Inventor of the vacuum tube and directly responsible for the fundamental
tube development which makes modern broadcast transmission and recep-
tion possible. Dr. de Forest is president of the Institute of Radic Engineers

www americanradiohistorv com
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SM Laqk at Its Curve, or
Listen to Its Wallop—

a

S-M’s New Screen~Grid 50 Amplifier

Power, and more power—more gain than you ever imagined
could come out of a three-stage amplifier. Tone quality—a flat
curve (within 2 DB) from 60 to 12,000 cycles—within 4 DB from
44 to 13,000 cycles. Set one up—try it—and you’ll know why
we feel so proud of it!

You’ll notice the difference in the “highs”’~—the usual falling.
off around 6,000 cycles simply doesn’t start till up around 11,000.
Voltage amplification totals 4,000—three times the usual three-
stage totall With proper input transformer there is plenty of
gain—as high as 90,000—even for “distant” microphone pickup
—or 20,000 from a standard phonograph pickup. High resistance
input—operate the 692 out of any source of impedance up to
100,000 ohms. Operate it directly into any speaker system-—
sixteen combinations give output impedances from 8 to 125 ohms
—eliminating any possible distortion in speaker transformer.

Test the 692 just once on your oscillator—and you’ll use it
thereafter as a standard to test your speakers!

Tubes required: 1—'24, 1—’45, 2—’50, and 2—’81.
Price, completely wired, less tubes, $147, net.

Scour the Air—with an S-M 712

Just the radio tuner you’ve been looking for as a feed for that power instal-
lation. And what a tuner! All-electric, single-dial (no verniers), pre-selector,

DECIBELS

70

80

50

40

30

20

the 692 Is Unbeatable!

12000
wan WA
4
»
=-14000
==
30 10Q 1000 10,000 3Q000
oyeLes

power detector, battleship shielding cabinct, individuallv shielded r.f. coils, and
all r.f, circuits individually by-passed and isolated—making the 712 absolutely
stable and free from occillation. And it’s absolutely guaranteed to out-distance
and out-perform all competition regardless of price.

Tubesrequired: 3—24, 1—"27. Wired, less tubes, $64.90 net. Parts total $40.90.

The 712 requires separate power supply (215 volts A, 180 volts B) if used with
692 amplifier. Or 8-M 677 amplifier 45 push-pull, 2-stage) supplies all ABC
power required; price, $58.50 net.

net prices are truly surprising:

Type 860: 110v., 60 cycle, with input transformer. . . . $36.00
Type 8651:110v.,d. c., with input transformer . . ... ... . 29.12
Type 862: same as 860 less input transformer ... .. ... 33.12
Type 863: same as 861 less input transformer. .. .., ... .26.20

Comparative curves and detailed information about the new 692 Amplifier
were printed in the extra-big issue of the RADIOQBUILDER for March Ist.
No setbuilder awho wishes to be informed about the latest in radio should be
awithout this “mouthpiece of the S-M laboratories”’. Use the Coupon!

Ouwer 3,000 custom setbuilders, evervivhere, operate Authorized S-M Service
Stations. Write us about the franchise.

SILVER-MARSHALL, Inc.

2

Curve of 692

This curve was not taken at plates of output
tubes, but includes output transformer. If in-
put transformer of the speaker is removed,
curve shows frequency characteristic as fed
direct to speaker.

6405 West 65th Street Chicago, U. S. A.

S-M Announces New Auditorium Speakers

S:M Auditorium-Type Electro-dynamic Speakers, now offered for the first time, have been
designed by engineers associated with the development of the moving-coil speaker ever
since its inception. With a curve well-nigh flat from 30 cycles to considerably beyond 8000
—able to handle as heavy an input wattage as any speaker on the American market—these

a2 Silver-Marshall, Inc.
6405 West 65th Street, Chicago, U. S. A.
a

___________ Please send me, free, the latest S M
Catalog; also sample copy of The Radiobuilder.
L] Forenclosed. oo _____ in stamps, send me the

following: . )
,,,,, 50c Next 12 issues of The Radiobuilder
,,,,,, $1.00 Next 25 issues of The Radiobuiider

730, 731, 732 Short-Wave Sets
255,256, etc., Audio Transformers

710 Sargent-Rayiment Seven

669 Power Unit

722 Band-Selector Seven

735 Short-Wave ** Bearcat”

712 Tuner (Development from the
Sargent-Rayment)

6
7
6

eI
CHN SDARO®No R

72 DC Bar.d-Selector
92 Amplifier

H IS Y OF O 30 BN DN e 2 N 3N KX KX a0 i i
7%
26

Name

wwWw americanradiohistorv com

A4 L1 1 3 k3 1 0.4

S-M DATA SHEETS as follows, at 2¢ each:

740 **Coast-to-Coast’ Screen Grid Four
675ABC High-Voltage Power Supply

678PD Phonograph-Radio Amplifier

77 Power Amplifier for use with 712

Address ccmmen & memnsimsssem Sa S - - et oL
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Automobile Radio

i\ OR several months past a great deal of space has been given to the subject
of automobile radio receivers in Rabpro News. In fact, when we began
working on this development in a really active sense our efforts were
greeted with skepticism and, in some instances, actually repudiated even

on the part of members of our own organization. We know, for a fact, that when
the General Motors Corporation began the manufacture of automobile radio
receivers, certain members of the Board of Directors were opposed to what they
considered at the time a fruitless venture.

During the past few months we have communicated with some of the largest
manufacturers of radio receivers for automobiles and a complete reversal of
opinion has been brought about. Many manufacturers thought that an automobile
radio receiver would be an interesting amusemen! and that it would be possible
to sell a few of them to a rather scattered public.

It is indeed gratifying to us to find that within less than a year we have
been able to foster an interest in this subject, which at present indicates that
hundreds of thousands of dollars worth of radio receivers “B” batteries, vacuum
tubes and other accessories will be sold during the coming summer.

We believe that this development will be of considerable advantage to all users
of radio equipment for the very good reason that any improvement in business
for the summer is reflected in a lower price for radio equipment to the consumer.
If it is possible for us to develop new and extremely large markets for radio
equipment as a result of our introducing equipment of this character to the general
public, particularly when it is possible by this activity to flatten out the sales
curve which usually drops materially during the summer months, we will have
been of real service to every radio user.

We believe that there are very few who will wanl to be without a radio
receiver for their car next vear. The advantages are exceedingly great and the
disadvantages have been greatly magnified by people who have had little or no
experience in connection with the use of auto radio receivers. There is no ques-
{ion that for the summer time camping trip or the long night trip between distant
cities or even the trip from home to the theatre, which must be made while some
particularly interesting program is on the air, will overcome some of the silly
ohjections which have been made to this reaily satisfactory service.

At present three of the largest radio manufacturing organizations in the country
are actively engaged in this business. Within the next month at least half a
dozen more will have announced their entry into this field. It is very likely that
the sale of radio equipment during the next year will amount to considerably
more than a million dollars and it is indeed gratifying to us to know that Rapro

NEws is largely responsible for this business.

wwwW americanradiohistorv com


www.americanradiohistory.com

Rapio NEws ror May, 1930

97

9

R.T. L

QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE ON
THE NEWEST DEVELOPMENTS {N RAD1O, TELEVISION, AND TALKING PICTURES

R.T. L

6’

60 103125 %,
AWEEK
Raiio

Operator !
|*8/ >15°° y
A DAY

’Jmmnu/ and
| Repwiving RudioSets |

O0D

JO

f leto Engineer
| for Broud casting Station

i
Uﬂ‘] fmlw %nt

w‘“ L wip
e

B S Right at Your Finger Tips

WHEN YOU ARE RTI. TRAINED IN

RADIO-TELEVISION ~Talking Pictures

Bic Pavy JoBs! Srare TIME ProriTs! A
FINE BUSINESS OF YOUR OwN! They’re all
open to you and other live wire men who
answer the call of RADIO. The fastest grow-
ingindustry in the world needs more trained
men. And now come Television and Talking
Movies—the magie sisters of Radio. Will
you answer this call? Will you get ready for
a big pay job Now and step into a BIGGER
ONE later on? You ean do it EASILY now.
R. T. I. Home Training
Puts You In This Big Money Field

Radio alone, pays over 200 MILLION
DOLLARS a year in wages in Broadcasting,
Manufacturing, Sales, Service, Commercial
Stations and on board the big sea going ships,
and many more men are needed. Television
and Talking Moviesopen up other vastfields
of money-making opportunities for ambi-
tiousmen. Getintothisgreathusinessthatis
live, new and up-to-date, where thousands
of trained men easily earn $60 to $100 a
weeli—where $10,000 a year jobs are plenti-
ful for men with tr aining plus experience.
Easy ToLearn At Home—In Spare Time
Learning Radiothe R. T. I. way with I/, H.

Schnell, the “Ace of Radio’’ behind you is

FRED H. SCHNELL
Chief of R.T. . Staff
Twenty yecars of Radio
Experience, First to estab-
lish two-way amateur com-
munication with Europe.
Former Traffic Manager of

American  Radio Relay
lcngue Lieut. Commander
U.S.N.R. Inventor and De-
sngner Radio A yparatus.
Consuttant Radiolin, meer
Now in charge of (i |

Radio Training — and you
will tike his friendly man-
ner of helping you realize

your ambition.

Easy, INTERLSTING, really FUN. Only a few spare hours are
needed and lack of education or experience won’t bother you a bit.
We furnish all necessary testing and working apparatus ‘and start
you off on practical work you'll enjoy—you learn to do the jobs
that pay real money and which are going begging now for want

of competent men to fill them.

Amazingly Quick Results
You want'; to earn B1¢ MoNEY, and you want some of it QUICK.
R.T.I.“Three in One” Home I‘ralmng—-Radlo-Tele\ ision-Talk-
ing Movies—will give it to you, because it’s easy, practical, and

is kept right up-to-date with last
minute information. In a few weeks
you can be doing actual Radio work,
making enough EXTRA MOXNEY to
more than pay for your training. In a
few short months you can be all
through—ready to step into 2 good
paying job or start a business of your
own. A Big Jos—Bi1G MoNEY—A B1G
Furtuke. There is no other business in
the world like it.
Investigate—Send
For R. T. 1. Book Now
Don't waste 2 minute. I'ind out what
the great Radio Industry, which has
grown faster than the Automobileand
Motion Picture business, has to offer
you. Find out what other men are
carning. SEr How EasiLy You Can
GET STARTED. Get the facts about
Radio, Television and the Talking
Pictures, first hand,in the big R. T. I.
FREE Book. Learn what this R. T. I.
““Three in One’’ Home Training can
do for you. Mail the Coupon for FREE
Book Now.
Radio & Television Institute
Dept. S5
4806 St. Anthony Court Chicago

Name.... .

R’ T’ l’

TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE
PART TIME OR FULL TIME BUSINESS OF YOUR OWN

Address.......
City ..

www americanradiohistorv com

RTL Tm'my
Brin sBzyJobs
Like Tkese.

) Earncd $500 Extra Money
in Two Months

500 in two months spare tilme work.
nent
fore,

Ican.—Your student, J. NOFFSINGER
ireenville, Ky.

You may he interested to know that

ributors for Eve ezn

ly Co. who are
ate of Oklabom:

{ecex rln in Hm b
o l cnrolled wilh your school,

Ly.up won r!ul course, | am

Makes $25 a Day

as high s $25.00 per day and have made
in two months fram Radio work, That

about as much mnre —=FLoyn KNt

RADIO & TELEVISION INSTITUTE

Dept. 843,4805 St. Anthony Court, Chicago
Send me Free and prepaid your BIG BOOK
“Tune In On Big Pay’’ and full details of your
three-in-one Home Training (without obligating
me in any way).

Your radio course has enabled me to earn over
nderstand
thnt(hls i all spare time work, as 1 huve s perma-
osition with my father In our store. | Kive
vou all the eredit for the above and as ! said be.
wish to tinish tho entire course a3 soon 83

B 1, Box 37.

Salary Raised 33 1-3% Since Enrolling
1 am now
lhde( rvice Manager for the H. N. Knight Sup-

he i Radio
. Texas
n increasw in s-lary m’ abuut

m r yout for your interest you h:we shown

Haven’t formotten vou, How could [ when 1 m'|ku
t's not so h'm.
whenI'monly 19and in a smalltown. Tjust looked
over the catalor vou sent me hefore 1 enroiled,
and you did abeut all_you said you would and

EL,
v R. F. D. 2, Box 91, St." Joe, Ind.

State et
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A Three-Tube Receiver of Compact Design Weighing Only 11 Pounds,

Including the A and B Batteries, Enables the Student Pilot to Receive

Instructions from the Ground While Soloing. Tunes to the 80-Meter Phone
Band and Works on Dry Cells

By John B. Brennan, Jr.

P AND coming Americans have

not been slow to recognize the

great sport and the opportuni-

ties for acquiring a real aero-
nautical knowledge in the flying of
gliders, first seriously taken up by the
Germans as a result of restrictions im-
posed upon them as an outcome of the
last war.

Glider Clubs have sprung up virtually
overnight in many communities. The
movement has rapidly overcome its
first growing pains and now it has at-
tained the importance of a real scien-
tific activity by the serious experiments
being conducted by hosts of well-known
aviation authorities.

Essentially this article concerns radio
and how it has been utilized to augment
the progress being made in the motor-
less aviation field. But, to get a clear
vision of the whole picture it will be

e many vears before by such prominent

men as Lillienthal and others of Ger-
man nationality be resumed once more.
The movement has grown to such tre-
mendous proportions, that many clubs
which have been formed in America
have even gone so far as to engage the
services of prominent German glider
experts to instruct club members in the
ways of gliding. Now here’s where
radio comes into the glider picture.

In operating any one of the three
tvpes of gliders, namely, the primary
or training ship, the secondary or cir-
cling ship, or the advanced or soaring
ship, it is neccssary to impart some in-
structions to the student before he takes
off. Usually the manner in which this
1s effected is to give last-minute instruc-
tions while the student is seated in the
plane prior to his take-off, or to shout
instructions to him immediately after

necessary to go back a bit and see
what the requirements are which govern
glider flying.

Gliders are the forerunners of our

An idea of the size of the lightweight

three-tube 80-meter receiver, complete

with A and B batteries, will be gained
from the above illustration

he has taken off. In the primary or
training type of glider, the elapsed time
of flight is not very great, and there-
fore the instructions which may be

prescnt-day high-powered airplanes. Be-
fore it was possible to fly an airplane with the aid of power,
it was first necessary to conduct many experiments in the air
with the use of outfits which had no motor at all. These were
known as gliders. ‘

Activity in the glider field was resumed once more under
the leadership of the Germans after the close of the World
War. The restrictions imposed upon the Germans to limit
the activity in the regular airplane field caused them to look
(o some other means or an outlet to their aviation activity.
It was natural then that the glider work which had been done

shouted to him are only of a momen-
tary nature. As the student progresses and becomes experi-
enced in the handling of the more advanced types of gliders
the length of time which he may stay aloft increases, and,
it is here where some means of furnishing him with additional
instructions, to those which have been given him while on
the ground, are of importance.

So that such instructions may be given to the student
gliderman the Laboratory of Rapro NEws has designed a small
compact light-weight receiver employing three tubes which
may be used in the glider for the reception of telephone
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By use of the glider receiver and a

] [NTEREST in gliders is decidedly on the up-

and-up. Countless numbers of glider enthusi-
asts have banded together, formed glider clubs
and have even gone so far as to import foreign
tutors to teach them in the ways of motorless plane
flying,

To augment the ground instruction, Radio News
Laboratory has constructed the small, lightweight
three-tube receiver described here, so that the
fledgling in the air might receive additional in-
structions while in flight, from the instructor on
the ground, by means of short-wave radio. The
receiver, while designed primarily for glider use,
1s ideally suited, because of its small size and
light weight, for use in outboard motorboats and
other small water craft.

‘ suitable phone transmitter, ground
instruction can be augmented bv ac- .
| tually directing the student glider-
man’s gyrations while in flight i
Photo © International Newsreel : = }

Instructions sent out to him by the instructor on the ground.

Under the conditions under which it must operate, the receiver
has limited receiving range, but nevertheless tests conducted at
Roosevelt Field have indicated, that with a suitable transmitter
located at some point on the flying field, signals were satisfactorily
picked up for distances somewhat greater than = half-mile, with
volume plenty loud enough for intelligently understanding the speech
that was spoken into the microphone at the transmitter on the ground.

Receiver Design Features

In designing a receiver which would be satisfactory for such glider use,
it was necessary to keep in mind several important features.
overall weight of the entire radio installation had to be as light as possible.
Second, it had to be quite compact so as not to offer too much wind resis-
tance, or be in the operator’s way while manoeuvering the giider.
it had to use such tubes as would operate from small dry-cells instead of
those which would require a larger nlament supply. Fourth, since the range
or distance over which the receiver was required to operate was quite
limited, it was not necessary to employ any very complicated circuit.
Fifth, inasmuch as transmission had to be maintained by an amateur, it was
necessary (o confine the transmission to the ecighty-meter band.

So as to salisfy all these requircments, the circuit shown in Fig. 1 was
finally chosen. It will be noticed that this is our old standby, the single-
circuil regencralive receiver, with (wo stages of audio-frequency amplification
added thereto. One condenser does the main tuning while a resistor shunted
across the tickler provides a regencration control. Filamen{ current to the
tubes is regulated by means of a filament rheostat. Referring to Fig. 1, T1

is the radio-frequency trans-
former which couples the an-
tenna to the detector tube. It

is wound on a piece of tube
114 inches in diameter by 234
inches long. The details for
the coil are given in Fig. 2, and
will be explained later. The
tuning condenser C1 is shunted
directly across the secondary and
provides the main tuning control.
C2 and R2 arc used as the grid con-
denser and leak in the grid circuit.
The variable resistor R3 is the 2.000
ohm resistance shunted across the tickler
to obtain the regeneration control. C3 is a
fixed condenser of .001 mfd. and is used
to shunt the primary of the audio-frequency
transformer T2 so as to promote regeneration,
by providing a return path to ground for the
radio-frequency currents which come from the

tickler circuit. The two transformers T2 and T3 and the two
tubes V2 and V3 make up the two-stage audio-frequency am-
plifier which outputs to the pair of head-phones.

Filament supply to the three tubes is provided by the 4%4-
volt bank of batieries which are of the dry cell type, two
of which are connected in parallel to give longer life. The
two 22%2-volt “B” batteries are connected in series to pro-
vide a total of 45 volis to the plates of the two audio tubes.
The return side of the primary of the first audio transformer
T2 is brought down to a lead which might be called an

First, the

Third,

How the glider receiver
looks with the cover re-

moved. Although four
controls are shown on
the panel, actually no

manipulation of them is
required once the glider takes off.
Adjustments are made preparatory to
the take-off. The controls are as fol-
fows: At the top of the panel, from left to right: regen-
eration resistor, filament switch, tuning condenser. Lower
center: filament rheostat. At the upper corners are
shown the counterpoise and antenna tip-jacks with plugs
inserted

exploring lead since it is hecessary to connect this terminal
or lead to various voltage ouiput taps along the two 22%5-volt
batteries until the most satisfactory value for regeneration is
obtained. In some cases it will be found necessary to apply
the full 45 volts to the plates of the detector tube so as to
obtain a satisfactory regenerative condition. By means of
the rheostat R1, the filament voltage is adjusted to the
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necessary three volts required for lighting the filaments of the tubes.

With the coil (as described and illustrated in Fig. 2) and the small midget
condenser employed for tuning. the waveband covered by the tuning circuit
As shown in Fig. 2, the tuning coil is

varies roughly from 75 to 95 meters.

wound on a cylinder 234 inches long by 1'% inches in diameter.
supported from the back of the panel by two long flat head machine-screws.
The secondary coil, consisting of 43 turns of No. 26 double cotton-covered
The beginning of the winding is started 7/16ths of an
inch in from one end of the coil and continued for 45 turns until completed.
The primary coil is wound at the lower end of the secondary and directly
Between the two windings is placed a piece of insulating paper or
The primary consists of

wire, is wound first.

over it.
adhesive tape about three-quariers of an inch wide.
fifteen turns of the same
size wire as used for the
secondary. the winding be-
ginning at the edge of the
secondary and running
forward the requisite num-
ber of turns, and then
ended. The direction of
the winding, it is impor-
tant to remember, should
be in the same direction
as the direction of wind-
ing for the secondary coil.
The figure shows the
tickler coil as located in-
side the tubing upon which
is wound the primary and
secondary coils. This is
not absolutely necessary
and, if it is desired. the
tickler may be wound di-
rectly over the secondary
in a similar manner to the
primary. the tickler con-
sisting of 45 turns of No.
26 double cotton-covered
wire, random wound or
bunched together. The more efficient way to wind the tickler
is to obtain a piece of tubing smaller in diameter than the in-
side diameter of the main piece of tubing and then wind on it
45 turns of wire, being careful to wind the coil in the same
direction of winding as for the secondary coil. When this
tickler coil is completed. it may be slid inside the secondary
coil form and fastened there with adhesive tape or some other
binder.

Leads coming from the various coils on the coil forms are
numbered and, for correct connection in the circuit, should
be compared with the circuit diagram. Fig. 1.

Assembling the Receiver

Details for drilling the main panel and the sub-panel. or the
shelf. are given in Fig. 3. The main panel is 7" tall by 834"
wide. while the sub-panel is 824” long by 31%” wide. These
two pieces of panel should be prepared in accordance with the

panel layout referred to above. Once completed, it will be
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" LAYOUT FOR DRILLING
THE FRONT PANEL

KEY TO HOLE SIZES-("a) 7/16", (‘8" 5/16" () 5/32'

Fig. 3—For drilling the main panel and mounting the
shelf to its back, the drilling and assembly details given
above should be followed carefully

Ravio News

ror May, 1930

This coil is

Photo © International Newsreel

Successful flights are

made possible when
accurate  instructions
are imparted to the
student. A behind-the-
panel view of the 80-
meter three-tube glider
receiver removed from
its carrying case

necessary to mount on the panels the various pieces ot appa-
ratus such as filament rheostat. variable resistor for regenera-
tion control, tuning condenser, coil assembly, antenna and
counterpoise tip-jacks and the telephone tip-jacks. On the
shelf are located the three tube sockets and also the two audio-
frequency transformers. The tube sockets are mounted on
the top side of the shelf, while the transformers are mounted
below. Before actually fastening the transformers and tube
sockets in place, it would be well to temporarily arrange them
and. holding the shelf against the back of the main panel, see
whether you obtain enough clearance between tube sockets to
allow the proper functioning of the coils and variable tuning
condenser. On the under side of the shelf it will be necessary
to locate the two transformers at the extreme ends of the
shelf, so as to allow enough room in the middle for the loca-
tion of the filament rheostat, which is mounted directly on
the back of the main panel. The photographs accompanying
show how the parts were arranged in the receiver built in the
Laboratory of Rabpio NEws.

Once the receiver is assembled, it will be well then to con-
sider the construction of a suitable cabinet for carrying it.
Fig. 4 shows the constructional details of such a cabinet. The
main compartment is 874 inches wide (inside dimensions).
7 inches high and 4 inches deep. The lower compartment.
housing the “A” and “B” batteries. is 4 inches high and 874
inches long. This compartment, also, is 4 inches deep. A
cover, not shown in the photograph or drawing, should also
be constructed to fit over the cabinet so as to completely
enclose it when not in use, or while it is in use, after the re-
ceiver has been adjusted for best reception.

. The wiring details for such a simple receiver require nothing

more than the circuit, which is outlined in Fig. 1. A stranded.
insulated flexible wire should be used to insure against break-
ing of contacts, due to the jarring the receiver is likely to get
while in use. Naturally, it is well to be sure that all of the
connections are firmly and securely soldered.

The 80-meter transmitter used by the laboratory in the radio-
glider tests is the portable transmitter built by Lieut. Wen-
strom, and first described by him in the July, 1929, issue of
Rapro News. This transmitter is entirely portable. being
operated from a storage battery for filament supply and four
heavy-duty “B" batteries for plate supply. A transmitter simi-
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lar to this one will have ample
range for the work in hand.

R2

Preliminary Tests

Once the receiver is completed,
it is well to conduct some tests
preparatory to its actual use In
the glider. To conduct such tests
it will be well to install the radio
receiver in the glider, locating it
on the main strut or lashing it
down on the top of the wing. Any
location is satisfactory, so long
as the receiver is firmly located,
50 as to prevent it working loose

[
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and perhaps dropping. By locat- T T avairs SRl L) L’

ing it on the main strut it is pos- @ | f

sible to have it close enough to s R L l|,|“|—-|l| 1}

the student gliderman’s head so 12 eyt

as to have extremely short tele- & E2SNT [e2si

phone leads from the set to the “—— 3

headphones.  Second, by locating 9 Fig. 1-—Three —-99’s are emploved in this 88-meter
it here, it is easily available for £ (e‘ceiver circuit. A conveqtional thre.e—circuit tuner
quick tuning or other adjustment = is used for the detector input and is followed by
which may be found necessary. ,,g two stages of transform‘er-co‘upled audio-frequency
If a portable transmitter such as s e

that referred to above is available, } Fig. 2—Coil winding and mounting specifications.
it should be located away from Rl e - The primary coil is wound directly over the lower
the receiver a distance of about a ~'COIL >ASSEMBLY~ end of the secqndary, “_'hile the tickler is wound
quarter or 2 half mile. Then the j separately and inserted inside the secondary at its

receiver should be mounted in po-
sition on the glider. Secondly, an
antenna should be crected across the wing of the glider and
connected to the proper binding post on the receiver. Third,
the guy wires of the glider can be connected together to form
a counterpoise or a separale wire run from the receiver to the
tail of the glider to form a counterpoise. After these directions
have been followed, the receiver should be turned on and
a test conducted hetween the (ransmitter and receiver to deter-
mine the tuning adjustment of the receiving circuit. Once the
signal has been tuned in, the regeneration control should be
retarded until speech is intelligently reccived. Then the
cover may be replaced on the receiver box and the student
ghiderman may take his place in the glider and prepare (o
ascend. While he is in the air, even though the duration be
short, the instructor on the ground at the transmiiter may
direct the movements of the student gliderman

upper end

C3—Acrovox by-pass condenser, .001 mfd.
R1—Yaxley junior rheostat, 20 ohms

R2—Durham metallized grid leak. 3 megs.
R3—Electrad royalty variable resistor, 0-2.000 ohms
T2, T3—Thordarson audio transformers. type R-260
One Yaxley battery switch, No. 10, with pilot light
Four Yaxlev pup jacks, No. 416

Two Yaxley pup plugs, No. 415

Three Benjamin spring sockets, No. 9040

One roll Corwico flexibus hook-up wire

One main panel and shelf (see Fig. 3)

One carrying case (see Fig. 4)

Two Evercady 2272-volt “B” batteries (small)
Two Evercady 4¥5-volt “C” batteries (for filament supply)

and furnish him with instructions which otherwise —
would have to be shouted to him under rather [
unfavorable conditions. ‘

A complete

Parts List

Cl—Hammarlund midget condenser, 32 mmid.
T1—80-meter coil (wound as shown in Fig. 2)
C2—Aerovox grid condenser, .00025 mfd.

’ Full
‘ 80-meter

“Radio
and other

In Rabrio News for June

time schedule
Practical work for the amateur in
correlating radio with sunspots
constructional

receiver for boat use
Constructional specifications for the
News Cornet Recciver”

short-wave call list and

details for
phone transmitter

an
and

short-wave fcatures |

WWW american

Fig. 4+—The carrving case consists

of two compartments; the upper

one houses the receiver assembly,

the lower one accommodates the
A and B batteries

Looking over the top of the panel
at the shelf assemblv. The middle
socket is not exactly centered, be-
ing shifted to the right slightly to
make room for the tuning coil
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for taking solar photographs.

tube between them.

photo lens

the binocular-camera.

1/1000 of a second.
1Y in,

UNSPOTS, . weather and radio and their effects, one

upon the other, furnish a promising field of investiga-

tion for the amateur. Tor one thing this correlation

work is comparatively new and uncrowded; there is
scant possibility of repeating here what thousands have al-
ready done. In addition, the various phenomena are but
vaguely understood even by the foremost scientists, so that
the investigator is continually verging on the unknown. While
operating a transmitter might be compared to hunting small
game under strict regulations in the United States, correla-
tion work is like being turned loose in early Africa with a
flintlock musket.

To many will occur the question: of what practical use is
all this correlation—why bother to study solar and meteoro-
logical effects on radio when man has no control over either?
So Mark Twain said: “Everybody talks about the weather,
but nobody does anything about
it.” Still, few people would wish
to abolish the United States
Weather Bureau and its daily
forecasts, increasingly vital to
human comfort and safety in
the development of aviation.

Similarly. it may some time
be possible to issue forecasts of
radio transmission. These would
be a boon to the two-way ama-
teur, whose narrow bands,
crowded with the signals of all
nations and often swamped by
high-powered interference, offer
an uncertain channel at best for
long-distance work with low
power. Now foreign contacts
mean long night hours at the
key, perhaps when conditions
are such that there is-not the
slightest chance of getting
through. It may eventually be
possible for the amateur to re-
ceive transmission forecasts and
catch up on sleep when the con-
ditions are unfavorable. Then,
as shown in the photograph, he may set his alarm clock when
a good night is predicted and get up in the small hours reason-
ably certain of working the antipodes.

Eventually, too, broadcasting stations may vary their power
with the actual transmission conditions, so that weak signals
on poor nights and heterodynes on good nights will alike be
eliminated. Aside from any practical value it may have, corre-
lation work is interesting and new to some of us, because it
promises to teach us a little more about the nature of the
physical world in which man lives—to advance us a step fur-
ther on the long climb from the slough of the beast to our dis-
tant and unknown goal.

The binocular-camera arrangement
The
two instruments are lined up on a
wooden block with a black paper
This gives
the effect of an expensive tele-

The sun photégraphed with

photo was taken at West Point
on February 14th; exposure
Image
showing small spot

Projecting the sun’s image with a small telescope. The
60 mm. refractor, adjusted to give an image about two
inches in diameter

R Gimnae =~ ol

Ravio News ror Mavy, 1930

This

By

Lieut. Wm.
H. Wenstrom

It is probable that most of
the advances in this terra nova
will be made by outstanding sci-
entists and engineers—not be-
cause they are famous but be-
cause through years of hard
work they have attained the
knowledge and the intellect nec-
essary in such investigations.
But anyone will find it interest-
ing to observe the sun, to note
the weather, and to keep some
sort of record of radio recep-
tion, forming his own opinions
of causes and effects. So long
as these opinions are not too
seriously regarded, the activity
will be pleasant, and the results
worth while for the individual
at least. The more serious in-
vestigator (and amateurs of this
type are among the great names
of science) should have a broad
background of theoretical and practical knowledge. Familiar
with the simpler methods of mathematics. he should take ob-
servations accurately and relate them in their due proportion.
The bibliographies of this article and last month’s article
(“Sunspots, Weather and Radio,” Rapo NEws, April, 1930)
indicate some essential reading, much of it far from easy.

But the attitude of the scientific mind is probably more im-
portant” than its knowledge. In outlining this viewpoint we
can do no better than quote from Huxley’s splendid essay, “On
the Method of Scientific Investigation,” which applies equally
to sunspot observations, radio measurements, or any other
work one may undertake:
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The sun as it appears through an

eight-power field glass. The larger
spots can be clearly seen. Some pro-
tective device must be used to cut

down the light

The Amateur, with Only Limited Facilities,
Is Afforded a Great Research Opportunity to
Do Some Practical Work in Relating Sunspots,

Weather and Radio

“Wherever there are complex
masses ot phenomena 1o be inquired
into, whether they be phenomena of
the aflairs of daily life, or whether
they belong to the more ubstruse
and difiicult problems luid bhefore
the philosopher, our course of pro-
ceeding 1 unraveling that complex
chain of phenomena with 2 view to
get at its caunse, is always the same;
in all cases we must invent an hy-
potheses: we must place hefore our-
sclves some more or less likely sup-
position respecting that causc: and
then. laving assumed an hypothesis,
having supposed a cause tor the
phenomeni in question, we nmst en-
deavor, on the one hand, to demon-
strate our hypotheses, or, on the
other, to upset and reject it alto-
wether, by testing it in three ways,
We must. in the first place, he pre-
pared to prove that the supposed causes of the phenomena exist in
nature; that they are what the logicians call verwe cause—true
causes: in the next place. we should he prepared to show that the
assumed causes of the phenomena are competent 1o produce such
as those we wish to explain by them: and in 1he last place. we
ought to he able to shiow that no other known causes are competent
to produce these phenomena. 1f we can suceeed in satisfyving these
three conditions, we shall have demonstrated our hypolheses: or

ratirer I ought to say. we shall have proved it as far as certainty is

possible for us: for. after five all there is no one of our surest convic-
tions which may not be upset. or at any rate modificd by a further
accession of knowledge. . . .”

Observing the Sun

As we stated last month, the most readily observed indica-
tion of solar activity is sunspots. When these great solar vor-
tices are very large, as they were in November and December.
1929, they can be seen with the naked eve if the sun is behind
mist or clouds, or if the eve is protected by smoked glass.

985

Looking at the sun with ordinary binoculars. The
eve is protected from excessive light bv the

over-exposed photographic film held in front of
the objective

Will it ever be possible for an

amateur to get up on a given

morning certain of working Aus-

tralia? When solar and weather

effects on radio are better under-

stood, radio forecasting may be-
come possible

Apparatus for measuring the
strength of radio signals from a
distant station (to the left)

Better than smoked glass is a layer or two of over-exposed
kodak film, because it transmits all the colors about equally
while the smoked glass gives the sun a reddish or coppery
tinge. Opera glasses behind the negative will enlarge the image
and bring smaller spots into view. while with a six- or eight-
power field glass (preferably a good make of prism binocular)
average spots can be casily seen. Six power is the highest ordi-
narily suitable for a hand glass. but eight power shows more de-
tail with a tripod mount or a good head-and-elbow rest to mini-
mize vibration. Some binoculars, such as the Zeiss 8§ x 40 mm.
used by the writer. have sun filter. or little dark glasses that
slip over the eye-pieces. as optional equipment. But the large
prism binoculars are quite expensive, and for solar work the
cheaper Galilean type field glass, which focuses the image di-
rectly upon the retina of the eve, is entirely satisfactory. The
disadvantages of the Galilean glass are: somewhat more criti-
cal focusing and a much narrower field of view. Large ohjec-
tives are important even in solar work where the light is
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The five-inch reflecting telescope. This tele-
scope, mounted in a revolving dome, was
used by the writer in solar observations

excessive, for in addition to gathering more
light, they give clearer definition. A good
pair of glasses is worth having for many
reasons; they can be turned not only on
the sun, but on the planets and stars, not
to mention all the views of the world.

For more serious solar work a small
telescope, of good make and tripod
mounted, is useful. They are expensive—
the Zeiss 60 mm. astronomical telescope
which appears in the photographs costs
nearly as much as a I'ord. The eye-pieces
go up to 94 power, but 47x is the highest
one which will include the whole solar disk.
With it sunspots, large and small, are
clearly visible, and the larger one show a
black umbra surrounded by a brownish
penumbra. The facule—bright, irregular
clouds which seem to cluster around large
spot groups—stand out clearly also when
they are near the sun’s edges. These
facule may be a factor, even more impor-
{ant than the spots, in the depression of
night radio reception.

Checking Sunspots

One of the common solar observations in
correlation work 1s the spot area or num-
ber for the day. In Wolf’s formula: Wolf
number = constant X [10x (number of
groups and isolated spots) -~ total number
of spots in and out of groups] the Wolf
number gives a fair relative ap-
proximation of total spotted
area of about 2,000 millionths
of the sun’s surface. Wolf took
the constant as unity for him-

reasonable accuracy.

Rapio NeEws vor May, 1930

For 6x binoculars the value of the con-

stant would probably run above 3; and of course with the

December, 1929.

peaks instead of one.

smaller glasses the accuracy falls off rapidly. Over a span of
vears high sunspot numbers mean much variation in the earth’s
magnetic field, many aurore, good day radio reception, poor
night reception, and usually more rainfall and slightly cooler
weather over the whole earth.
the last two or three vears has been below normal—particu-
larly so in April 1926, April-May-June, 1928, and November-
This was due to the peculiar shape of the
sunspot curve during the present cycle; the maximum extends
through a longer time than usual, and shows three distinct
Perhaps the center peak in the summer

Thus radio reception during

of 1928 represents the eleven-vear maxi-

mum, while the earlier and later peaks
show, respectively, the 25-month and 13-
month cycles superimposed on the larger
one.

In day-to-day correlation work sunspot
numbers assume a minor role, and the im-
portant thing is spot positions.
these latter the main thing is to note when
a large spot or group crosses the center of
the disk, making a so-called
passage’ and pointing generally earthward
if its latitude is favorable.
here is that, due to the earth’s motion, we
never get a fair view of the sun with its
equator appearing exactly horizontal. In

In plotting

“meridian

The difficulty

s 2 : e December the north pole apparently tips

The solar image as projected by
the five-inch reflector. This photo
shows the enormous spot stream
of November 30, 1929, 700,000
miles long—the largest in 33 vears
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HE next issue of Rabio

News will be a shert-
wave number. Some of the
features it will contain are:
A complete short-wave \
broadecast call list and time
schedule, the design details .
of two short-wave broadcast |
and code receivers, a con- |
structional article on an 80- |
meter transmitter and re-
ceiver especially designed for |
small boat use, and another
illaminating "article from the
pen of Lieut. Wm. H. Wen-

strom.,

it
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self with a 3-inch telescope and
a magnification of 64x. Theo-
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slightly to the left, in March it tips away
from us; in June it tips to the right; and
in September it tips toward us.
this apparent annual tipping is limited to
714 degrees, it is not very important in
approximate observations.
ping is much more noticeable.
with the horizon in our latitudes, the rising
sun appears to be tipped about 45 degrees
to the left, while at sunset it seems to tip
an equal amount to the right.
of the day finds it in a proportional mid-
way position.

As explained last month, due to the sun’s
rotation the spots appear to drift across
the disk, coming on the east edge, passing
center in five or six days, and disappearing
on the west edge in five or six davs more.
|‘ The east edge is the left one and the west
edge the right one—just the opposite of
our familiar directions on earthly maps. It

But as

The daily tip-
Compared

Any hour

is regretted that one of our solar
photographs in last month’s ar-
ticle was wrongly labeled in this
regard. Most spots occur in

Fig. 53--Why radio reception
should improve during the next
few years. This graph, plotted
partly from measurements made
at the U. S. Naval Observatory,
shows the peculiar three-hump
formation of the recent maxi-
mum, and the tapering off to be
expected
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STUDYING the wvarious and little-under-

stood relations of sunspots, weather, changes
in the earth’s magnetic field, aurorz and radio
reception is interesting to anyone with normal
curiosity about the physical world and its
events. The obscrvation methods described
in this article and the following one are so
simple that anyone can understand and follow
them for his own pleasure and information.
In addition, there is a real opportunity for a
few serious amateur scientists in this field—
at present it is probably the least crowded
one in the whole realm of radio. In this article
the writer has dealt mainly with the sun and
its disturbances, because directly or indirectly
the sun is the ultimate cause of all variations
in radio reception.
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Photosrapl courtesy of Wilson Observalory
Photograph of a total eclipse of the sun.

belts fairly near the equator; the north- = ' o - '
ern spots between 10° and 30° north lati- 1930 SUNSPOTS Trﬁte:ofgﬁa':?:e:gs o?.tSl;:Sl:])lt g',f;;',':.:';
tude and the southern ones between simi- N . but the polar tufts are suggestive of iron
lar south latitudes, Usually there are )a,,,,j £ w?“";'g“"*"ﬁ“’“’?mw“w filings about a bar magnet. Several great
more spots in the southern belt. but dur- <’ some guoup aame ploce Dic 9 prominences appear outside the edge of the
ing the recent maximum the northern belt & about’ Dec.s moon

has been more active. Spot activity ap- }am,,7 O M""‘;‘"zf* b %

proaches the equator as the 114 year s ka linked with an aurora on the 20th.
cycle wears on. At maximum most of abrt Jarv. 1. The variation of radio reception over
the spots occur in about latitudes 16° O J“?mM‘QWf the 11.4 year and 15-month sunspot cycles

As one cycle dies out
around 10°, another is beginning
around 30°. The spots have some
motion of their own along the sun’s sur-
surface, but this is usually small in com-
parison with the sun’s rotation.

The larger groups may persist through
several rotations, The enormous stream
of November 30. 1929, showed the largest
spotted area in thirty-three years—about
1/200 of the entire visible surface was
affected. This group was again central
on December 26th. and was still visible,
though beginning to break up on January

north and south.
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is now fairly well established. In addi-
tion the meridian passage of a group
usually depresses night reception and en-
hances day reception, at least in the
broadcast band. But the effects are not
well timed with what we see as the cause:
they may be a day or two ahead or a day
or two behind. Perhaps the real cause ix
something on the sun, such as the ultra-
violet flare assumed by Maris and Hul-
burt, which occurs near but not in sun-
spot groups.

A simple method of keeping records of
solar observations is to draw quarter-size

name bov o ait

K27

ey sk

20, 1930. Similarly the great group of
December 16th. which may have influ-
enced the world’s weather on December
18th and 19th, returned on January 12th
and was checked across the meridian a
third time by our observations on Febru-
ary Sth. It is signiticant here that. in a lelter to the writer,
Dr. Pickard reported radio signals as abnormally low about
November 30th and again about December 16th.,

The meridian passage of a large spot or group often appears
to generate a magnetic storm or violent fluctuations in the
earth’s field. According to the records of the U. C. Coast and
Geodetic Survey. the group of December 16th caused a mild
magnetic disturbance on the same day. but the group of De-
cember 26th caused none. Similarly an aurora often seems to
follow the meridian passage of a group by one or two days, as
if some delaying factor operated in its case. On January 18th
a group crossed center and on the 19th an aurora was noted by
Yerkes Observatory. The January 27th group seems to be

ord. The writer's

ary 23

How to keep a simple sunspot rec-

positions and sizes as observed with
binoculars from Januarv 5 to Janu-

circles down the side of a page, filling in
dates, relative sunspot numbers and other
data as observations are made. After a
little practice the spots can be drawn in
fairly accurately frechand after looking
through the glasses and fixing their posi-
tions and size in the memory. A better way of doing the thing
however. is to project the sun’s image on a paper screen with
a small telescope and to block in the circle and spots with
pencil just as they appear. One barrel of ecight-power field
glasses will project a two-inch image within two feet of the
eve-picce. and even a 3x opera-glass will give a one-inch image
at 214 feet. In general. the larger objective gives the clearer
image and the higher-powered eve-piece gives the larger image
in less distance. One of the photographs show the great spot
group of November 30th projected with a five-inch reflecting
telescope used by the writer.

The next logical step is to project the iinage on photographic
film or sensitized paper. making an (Continued on page 1036)

record of sunspot

, 1930

' . DOUBLE
FIG.3 FIG.4 -~ CONCAVE _
[ - LENS |

SUN ——— oo e o oo SUN <—— -3t b e e
' e w ="l - I
PINHOLE ** Ry L _ FOCUSING SCREEN '
) S SHUTTER SENSITIVE FILM
~PROJECTING THE SUN'S IMAGE |
WITH A PINHOLE ~ ~ ESSENTIALS OF A SOLAR CAMERA~
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Sea-Going Radiophone

Boat Owners Will Be Interested in This Inexpensive Limited-Range

Short-Wave Telephone Which Utilizes the Same Tubes for Both Trans-

mitting and Receiving. No Government Code Test Is Required for an
Operator’s License

signal whistles for receiving their orders, or pleasure

craft be entirely isolated from land while under way.
The development of the “trans-receiver” has provided a rapid
and accurate means of voice communication over short
distances.

The conservative range of the apparatus shown is about two
miles although it has been operated
satisfactorily over a distance of eleven
miles. This was considered ample and
cut the interference factor to such a
low point as to allow it to be considered
negligible. Nine of these little sets
have been in use for a year on tug-
boats and barges and have rendered

ONE are the days when tugs, either seagoing or harbor,
towing barges or docking liners, have to depend upon

Fig.

poses.

Fig. 1—The top side of the transmitter-receiver.

The throw-over switch in the direct center .of
the sub-panel is the only main control

2—The transmitter-
receiver located in the pilot ’
house of a tug is available for S
immediate communication pur- S
The flip switch in the
center of the panel changdes
the circuit from “receive”’ to
“transmit”

invaluable aid to long tows, not to mention the assistance given
to several barges that have broken loose and gone ashore.
When in the receiving position the circuit, shown in Fig. 4
takes the form of a regenerative detector followed by two
stages of transformer-coupled audio amplification. In the
“transmit” position the last audio tube is idle and the first
audio stage acts as a modulator of the detector which then
functions as the oscillator. A fixed condenser shunted by a
small locking variable tunes the Hart-
ley circuit to the assigned frequency.
Another variable condenser is cut in
on the sending side to compensate for
the difference in capacity due to wir-
ing. A red light indicales when the
equipment is in operation, either send-
ing or receiving. Three wires con-

Fig. 3—A view of the under side of the com-
bination unit. The 7.5 volt C battery is actu-
ally a part of the assembly
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William Jones

nected to a polarity plug run from the
set to the A and B batteries which arc
located in any convenient place, while
the C battery is mounted on the bot-
tom of the sub-base as shown in Fig.
3. All of the tubes are of the —12A
type and the scale indicates the size
of the apparatus.

Standard parts were used through-
out and a complete unit should not
cost more than $75.00. The micro-
phone used is a close-speaking {vpe as
used by the U. S. Army air service
and was purchased at a salvage sup-
ply house, as was the two four-pole,
double-throw switches ganged to a
common control. The relative posi-
tions of the parts mav be seen in the
top view, Fig. 1.

The nature of the circuit precludes
the need of any knowledge of radio
for its operation, and makes it impos-
sible to operate two sets if they are
not on their assigned frequency. This
is due to the fact that there are no
exposed frequency controls. The only
accessible control is the one which
cuts the circuit from the “‘receive”
to the “transmit” position.  This
makes it capable of operation by the
captain of the tug, barge, or steamer.

It is entirely battery-operated and
utilizes the same tubes and circuit for
receiving and transmitting. This not
only simplifies and lowers the con-
struction cost but it also makes im-
possible to use the equipment unless

both stations are on the same frequency.
signal is picked up by another set in the receive position it is
impossible to answer on any other frequency but the one used
The tuned circuit of the transmitier is also the
The ecquipment illustrated was
operated on 2432 kilocycles—122.29 meters.

Maintenance cost is practically nothing and the power con-

for receiving.
tuned circuit of the receiver.
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.0005 MFD. 3.

1

2 MEG.

-~ COMBINED TRANSMITTER AND RECEIVER -~

MICROPHONE
TRANSFORMER

MICROPHONE
- JACK

0.2 PILOT .
MFD. LAMP- At A

-L

LOUD SPEAKER-
OUTPUT JACK

Excerpt from Government Regula-
tions (Governing the Issuance of
Radio Operators’ Licenses
Radiotelephone Class—No code
test is required for this class of li-
cense. The particular and theoreti-
cal examination for this class shall
consist of questions on adjustment
and operation of radiotelephone ap-
paratus and knowledge of interna-
tional regulations governing radio
communication and the United States
Radio Laws and Regulations. The
applicant must demonstrate his abil-
ity to transmit and receive clearly
conversation by telephone apparatus.
Whenever possible, a demonstration
of the applicant’s zbility to operate
radiotelephone apparatus will be re-
quired. A percentage of 75 will con-
stitute a passing mark. Holders of
this class of license are authorized to
act as operator only at licensed radio-
telephone stations, other than broad-
cast or amateur, of 300 watts or less

mnput power.

I the transmitted

wwWw americanradiohistorv com

Fig. 4—Above is shown a fundamental
circuit of the transmitter and a funda-
mental of the receiver, while directly
below these two is the combined trans-
mitter-receiver circuit

sumption is surprisingly low. In the
receiving or ‘standby”’ position the
plate current drain is only 10 milli-
amperes while in the transmitting po-
tion it is 40 mils. A set of heavy duty
B batteries will last about eight
months. A six-volt storage battery is
used for filament supply and is kept
charged by a constant one ampere
trickle-charge supplied by the tug’s
generator through a suitable resistance.
The antenna used by the author was
a single strand of copper wire 30 feet
long which led directly upwards to a
point on the mast of the tug. On the
barge it was more nearlv in a hori-
zontal plane but equally as efficient
So much trouble was encountered in
the form of crew members making

changes and fancied improvements that the set box was locked
and the key left in charge of the captain.
that had to be overcome which presented more of a problem
than we anticipated was teaching the captains to manipulate
their barges to the tune of a vocabulary that was emphatic
without being profane.

Of course this apparatus has many (Continued on page 1036)

Another difficulty
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Below: Dr. DeForest hold-

ing a gas-flame detector—a

forerunner of the vacuum

tube-—and, in the other, one

of the latest types of screen-
grid tubes

IR T

1930

Rapio NEws ror May,

TITHOUT the audion, or three-element vacuum tube,
it is unlikelv that there would be a radio industry. At
least, the radio industry would not be catering to the
public at large, supplying millions of radio sets and

tens of millions of radio tubes each year, and maintaining over
six hundred broadcasting stations, pouring forth a steady stream
of entertainment and enlightenment—and considerable adver-
tising. Rather, there would be a relatively small communica-
tion business for the handling of marine and transoceanic traffic.
In the final analysis. it is the three-element tube that has
brought about simplified and practical radio. Hence, in the
production of radio tubes—the veritable footlights Qf the
world’s stage—is reflected the rapid progress of the radio art,
science and industry.

The giant radio tube industry of today came ahout through
an accident. Many readers may recall the story. However,
for the newer members of the radio fraternity, I may be per-
mitted to repeat the brief details. )

Back in 1904. while engaged as Associate Editor of The
Wesiern Electrician, I spent my spare time in wireless. experi-
ments. Among my possessions was a large spark coil. One
evenine I noticed that each time the spark jumped the gap, the
nearbvo\Velsbach mantle would fiicker. It occurred to me that

The first vacuum

tube with the con-

trol element in the
form of a grid

First wvacuum tube

detector with a con-
trol element in the
form of a plate

The story of how a giant industry has grown

that a gas mantle would act as a

By Dr. Lee

the Hertzian or wireless waves must have some influence on the
particles of heated gas in the Welsbach mantle. Perhaps, after
all. this might be the basis for a new wireless detector, which
was sorely needed.

The first gaseous detector took the form of a standard bun-
sen burner, with a trough-like electrode containing common
table salt and a piece of platinum wire above it, placed in the
blue flame of the burner. A battery and receiver were shunted
across the tlame, through the electrodes. The salt was used to
improve the action. The antenna and ground were connected
to the two eclectrodes. Fair results were obtained from this
detector.

However, marine wireless was our main consideration in those
days. And since there was no illuminating gas available on
shipboard, I decided to use a glass bulb filled with gas, and a
heated filament as the source of heat, operated entirely by
batteries. One discovery led to another. The fact that much
of the signal energy passed through the battery and head-phone
instead of through the gaseous medium, led to the idea of a
separate and distinct path for the wireless signal, and in turn
the third element made its appearance, first as a metal band
around the outside of the glass bulb, then as a second plate
quite close to the first or real plate, and finally in the shape of

www americanradiohistorv com
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with An audion used by the
Navy. This tube had the
first welded grid

audion

An improved
the first grid completely sur-
rounding the filament

A three-element tube using
high-output long-life oxide-
coated filament

Storage battery tube similar
m general characteristics to
present design

of the Vacuum Lube

from the accidental discovery
detector of radro waves

De Forest

a zigzag length of wire which, for want of a better name, I
called the grid. So bv 1906 I had developed the audion or
three-element tube, in all respects similar to the standard radio
tube of today.

The next step was to manufacture the audion. At first T
tried to interest the large lamp companies, since the audion
was very much in their line, being a modified electric lamp.
But to no avail. The lamp companies had no time to bother
with this fantastic experiment. Somewhat of a contrast. to be
sure, with present-day conditions when so many lamp companies
have rushed into the vacuum tube business because of the
greater profits therein.

Finally, I succeeded in interesting one McCandless. a pro-
ducer of miniature e'ectric lights, located on Park Place in
New York City. His plant became the first vacuum tube
factory. Ilis men, skilled glassblowers, made the carly audions,
which were sold mainly to wireless experimenters. for use as a
detector. The audion was supplied with a wooden cabinet con-
taining the flashlight batteries for the B circuit, and with binding
posts and switches for the necessary connections. According
to one of our early advertisements: “The audion detector is
operated by heated gases, employs a local battery and is com-
plete with switches, batteries, rheostat and necessary connec-

tions. If is fully protected by U. S. Patents Nos. 879332,
979,275 and others granted {o Dr. Lee DeForest and held by
the Radio Telephone Company. It is pronounced by experts
to be the very hest detector obtainable anywhere. Renewal
audion bulbs may be secured, in exchange for old or broken
ones, for $3.30 and $5.00 each. All tubes are tested before
shipment, but the ‘N, or $5.00 bulbs, are tested for the
maximum possible sensitiveness.  With the audion you can
easily increase your range from 30 to 100 per cent.”

Our first audions made use of tantalum filaments. Usually, a
double loop filament was employed, with three pigtail leads,
50 that one or the other loop might be used. When one loop
or filament burned out. another was still available. thereby giv-
ing the short enough life of those audions a double span, so to
speak. The tubes were quite gassy. The plate voltage had to
be delicately adjusted so as to be set at the most critical value.
If increased beyond a given point, the tube would suddenly
light with a purplish glow. and the signals would become garbled.

In time, the audion came into use for telephone purposes.
It was in 1915 that the American Telephone & Telegraph Com-
pany, employving the DeForest amplifier, inaugurated the first
transcontinental telephone service between New York and San
Francisco. The same vear that organization. using my oscil-
lions or oscillating audions. made successful wireless telephone
tests between Arlington. Va.. and the Eiffel Tower, in Paris,
and again with Pearl Harbor, in Hawaii. So thoroughly con-
vinced were wire and wireless men of the value of the audion
that the device received no end of research and enginecring
development. In 1917, I entered into an agreement with the
American Telephone & Telegraph Company, whereby that or-
ganization secured certain rights under the DeForest audion
patents, and whereby sufficient audions might be made available
to the Army and Navy for radio communication during the
World War. The telephone company, in {urn, relicensed others
to make and use the audion. so that today every reputable
vacuum tube manufacturer is a (Confinued on page 1039)
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The National Federation of Radio Associations
recently met in Cleveland for their annual get-

together.

BILLION dollars’ worth of radio
business this year is the goal set
by leaders in the industry at the
annual convention of the National
TFederation of Radio Associations held re-
centlv in Cleveland. The $850.000,000
mark which was set last vear exceeded,
by 16 per cent., the preceding year’s vol-
ume, considered at the time an unprece-
dented record in the business world, in
view of the tender age of the industry.

Pentodes

At a meeting of tube and receiver engi-
neers, held under the auspices of the Radio
Manufacturers’ Association in New York
the experts decided, after a lengthy discus-
sion that the “development of the pentode
has not progressed to the point where any
definite conclusion can be reached, and
that there may be possibilities which are as
vet not definitely known.”

A number of leading manufacturers, in-
cluding the Philadelphia Storage Battery
Company, makers of the Philco receiver,
and the Stromberg-Carlson Telephone
Company, declared flatly that their organi-
zations would not manufacture pentode-
equipped receivers for exhibit at the trade
show to be held at Atlantic City in June,

A New Humless Tube

A new development of interest to every
radio fan is the perfection of a tube for
a.c. operation that is entirelv free from
hum. It promises to meet with ready ac-
ceptance when it becomes available on the
market. Following is a description of the
tube, written especiallv for Rapio NEws
by its inventor, Benjamin I'. Miessner ® of
Short Hills, New Jersey:

¥Vr. Miesener is a regulur contribhutor to Rapro Nuws.

Eleewchere in this isste will be jaund. an article on the
subfect of hum in radio re vivers and steps which le has
taken to bring @boeut its elintination.

The above photo was taken at the
banquet attended by the 350 delegates
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The hum produced by present-day a.c.
radio tubes has been a disturbing and ob-
jectionable drawback to the otherwise won-
derful performance of many a.c. receivers,
not only to the general public who use
them but also to the designers and manu-
facturers who build them.

Hum in a radio set, like the needle scratch of a
phonograph, is too well known and disliked to require
any further explanation. In the great majority of
cases much of this hum is caused by the tubes used
and mostly to the tube in the detector socket.

It is understandable that the detector tube should
produce the most hum in the loud speaker—while
detector tubes produce neither more nor less hum
than other tubes, the fact that its hum is amplified
more than that of other tubes explains its greater
hum. Set manufacturers, unfortunately, are unable to
do anything about it. Their sets must be designed
for standard tubes, produced by tube manufacturers,
over whom they have no control. While it is possible
to neutralize tube hum, if it is the same in quality
and quantity for all tubes, by bucking action with a
“B” or “C” supply ripple, the fact that these tubes,
even of the same construction, vary so much in these
respects that they present great difficulties to neutral-
izing remedies.

Some manufacturers have cut out one audio ampli-
fier stage or have used a low gain two-stage amplifier
to avoid or reduce this detector tube hum. But to
keep a satisfactory over-all sensitivity they have had
to add another r.f. stage. In doing this the hum really
remains at about the same level, since it shifts from an
audio to a radio or “modulation” type.

An audio hum, it may be explained, is one originat-
ing in the audio system chiefly in the detector tube;
a radio or modulation hum originates in the radio sys-
tem, principally in the last r.f. and detector tubes.
The detector tube may have both types, since it is
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hoth an rf. and an a.d. tube. This
hum only appears when a carrier
wave is tuned in, and Increases with
strength of the carrier wave in the
receiver and with the strength of the
hum caused in the tube. This type
of hum is very generally mistaken
for transmitting station hum. While
some broadcasting stations do have
some hum modulation in their car-
riers, the better ones do not. If all
stations tuned in strong produce
hum. it is a safe sign that the hum is
caused by modulation in the receiver.

Generally the practice for hum
tests has been to tune out all sta-
tions and then listen, but needless to
say this is only half a test; one for
modulation hum, as above described,
will provide the other half.

The effort to reduce the tube hum, by reduction
of audio gain, therefore, is not a good solution of
this problem. The only really satisfactory solution,
it seems to me, is a tube which does not hum. Such
a tube may be used in existing sets with high audio
gain, made during the past few years, and, particu-
larly in the detector socket, will stop the tube
hum of the set. It is just as applicable in the r.f.
and detector sockets of some of the recent receivers
with low audio and high radio gain,

T have produced tubes which produce ahsolutely
no hum. These tubes are not radical departures
from the present ’27 type in construction except in
certain details. They perform the same, operate on
the same voltages, may be used interchangeably with
present tvpe ’27’s, and act precisely the same with
the exception that they do not hum. They are no
more difficult or costly to produce than standard
tvpes.

(Above)
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The hum output of ’27 tubes now available on the market
ranges from about one to four millivolts.
tubes, if any there be, has so far resisted all my efforts to
measure it with measuring equipment capable of detecting a
hum of one-hundredth of a millivolt.

The hum of the new

With an audio amplifier
of the d.c. type, having a gain of
seven hundred and an absolutely
flat audio characteristic and feed-
ing into a sensitive head phone, no
hum is heard through the normal
hissing or “‘shot-effect” noises, pro-
duced by all tubes, including those
operated entirely on batteries. It
appears entirely justifiable, there-
fore, to designate this as a “hum-
less” tube.

It may be possible in the near
future to release details of con-
struction and theory of operation;
these must be withheld until the
tubes are placed on the market.

A copy of the following letter,
which is self-explanatory, was re-
ceived by Rapio NEws:

H. M. TOWER CORPORATION
863 Boylston St., Boston, Mass
March 5, 1939

Mr. Frank V. Goodman,

Gen’l Sales Mgr., Radio Division,
American Bosch Magneto Corp.,
Springfield, Mass.

Dear Frank: Last night I had a
perfectly marvelous and extraordi-
nary experience with Bosch Motor
Car Radio.

After the installation was made
and completed yesterday in my car.
the radio promptly began bringing
in programs from far and near, just
as soon as it was turned on and
without any additional adjustments
whatsoever.

After leaving the factory. I went
down to our Springfield branch.
where we had a sales conference.
and it was after 9:30 P. M. when
I started for New Haven.

(Continned on page 1037)
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Constructional Details for

The \UNIVE

SAL Auto

The Rigid Requirements for Car Radio Gives the Custom Set-Builder and

Serviceman an Opportunity to Exercise His Talents in a New and Lucrative

Field. The Receiver Described Here Embodies Such Outstanding Features

as Higsh R.F. Gain, Good Audio Quality, Sturdiness of Construction and
Compactness

HIS is the second article by Mr. Bullock

on the construction of a specially designed
small-sized radio receiver for automobile, air-
plane and motor-boat use. Much thought and
not a little time has been spent in the final
layout of the receiver described here and the
set-builder will do well to examine carefully
the construction as outlined not only for build-
ing this receiver, but in profiting from Mr.
Bullock’s experiences in design for any other
whose construction might be

car receiver
contemplated.

esting, and possibly permit the builder to make slight modifica-
tions, if necessary, to suit his particular conditions.

An Inspection of the Receiver

It is suggested that reference be made to the photographic
illustration, Fig. 4. It will be seen that the set is divided into
five tube compartments of equal size, each containing all of the
essential components for its respective tube. The tubes are
arranged from left to right in the order they appear in the
conventional wiring diagram (Fig. 1).

First is the section containing the untuned radio-frequency
amplifier consisting of the —-24 screen-grid tube. Benjamin
flexible tube socket, Lynch double resistor mount, 2 megohm
grid resistance, National r.f. choke for screen-grid (this choke
fits in a set of spring clips beside the grid resistance), Aerovox
.5 mfd. condenser for screen by-pass, Yaxley single tip-jack
for antenna connection, and National grid-grip cap for making
connection to the grid terminal of the screen-grid tube.

The next enclosure is a tuned r.f. amplifier, made up of one
section of a DeJur-

N the last issue of Rapio NEws we discussed the problems — y..000 triple variable
that intluence the design of automobile radio receivers . ndenser. National VIEW SHOWING
and made a general study of the circuit we adopted. That . § (i ansformer. Rem- TERMINALS
. ) N ! r.1. {ranstor s P (PRIMARY REMO\/ED)
brought us to a point where we were ready to collect our |ep 1§ choke for plate N
material and to proceed with the construction. circuit. Aerovox cen- ; | &
We wish at the outset to give the warning that this is an ter-tap’ 25 mid. con- _
outfit that requires accuracy more than most radio assembly  dapser for by-passing e
jobs. This is caused by the compact arrangement as well a5 pe “B? gupply and o
‘rom the fact that we are building our own containing case. (pat part of the heater N sec.
It is a machine-screw job that requires an alignment of corre-  (jreyit which is in- | 400 T.
sponding holes. But the necessity for exercising care in the  uded in the tuned et
laying out, cutting, drilling and assembling really adds to the  gyid circuit, Aerovox LT |, WOUND.
degree of satisfaction of the completed instrument, as its com- 5 id condenser for | T —
pactness, neatness and rigidity will stimulate the pride of ac- screen-grid by-pass, P | PREI%AEI\_RY
comphihmen in anvone who delights in building electrical  ~ational r.f. choke ;’l L 541': TOSGDCC
apparatus for screen-grid lead, R YL ERERERE
: . : ' ABLY BANK
Before going into step-by-step instructions for the assembly, single Aerovox resis- _ e e WOUND)
it might be a good idea to become acquainted with the set We  tor mount for choke. VIEW SHOWING
are to build. It will make the construction easier, more inter~ Bepjamin 5-prong [INS HELE
J OvoEéTchRN'\*‘rARLoL\ Fig. 2—Drilling and wind-

R.F.CHOKE

EMrD. 2 RFCHOKE

! E/R.E CHOKE

o

ing specifications for the

tuning inductances are

shown above. Three such
coils are required

S+
67.5V.

—12A

Fig. 1-—The circuit em-

1000000/
5
o

ployed in the auto re-
ceiver. Particular atten-

tion is called to the gen-
erous use of radio-fre-

quency choke coils and
by-pass condensers for

stabilizing the circuit
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Recerver

By
Walter H. Bullock

bee

Fig. 3—One of the
features of this
compact receiver
is its neat appear-
ing dust-proof alu-
minum case, which
also provides ample
shielding

flexible socket, —24 {ube and National connector for its com-
trol-grid terminal on the top of the tube. The transverse strip
of melal scen just below the variable condenser is part of the
tin shielding required in addition to the aluminum partitions,

The third compartment, likewisc being a tuned r.f. amplifier
slage, contains the same units as the one just described and
has in addition a cenler-tap Electrad resistance seen near the
front of the set. This is the resistance shown in the wiring dia-
gram, Fig. 1, connected so as to reduce the voltage drop across
the tube heaters in each of the two parallel branches of the
“A” battery circuit.

The fourth, or detector section. has the same circuit elements
as the first tuned stage, plux an Aerovox moulded condenser of
.00015 mifd. capacity connected between plate and cathode.
Otherwise the only difference in the two is the electrical dis-
tinction of a higher voltage applied to the control-grid circuit
and a lower potential on the screen-grid. This. rather than
grid condenser and grid leak. brings about the desired rectifica-
tion of the signals.

The last compartment is the lone audio stage. comprising a
Thordarson output transformer, 250,000-ohm plate resistance,
500,000-chm grid resistance. Aerovox double-resistance mount
with .006 mfid. coupling condenser in its base. Remler r.f.
choke, Benjamin 4-prong flexible tube socket. —12A power tube.
Electrad 4-ohim filament resistance. Yaxlev 7-conductor mul-
tiple connector, and VYaxley double speaker tip-jack. While
our thoughts are centered on this audio amplifier section. it
might be explained that an output transformer was used in
preference to the choke and condenser type of speaker coupling
chiefly as a means of keeping radio-frequency currents out of
the loud-speaker leads. By referring to the wiring diagram
it will be seen that. with the single-stage amplifier coupled to
the detector by meuns of a condenser, any radio energy that
passes the single r.f. choke coil can readily reach the plate
of the power tube. With a speaker connection made either
directly to the plate or through a condenser, this high-fre-
quency current flows in the speaker leads to an extent that
produces a bad coupling effect with the antenna. The djs-
tributed capacity and high inductance of the output trans-
former completely overcomes this difficulty.

While all compartments of the instrument shown are of the

Fig. 4—A close-up of the interior of the receiver, showing the mounting of
the components. Although the entire assembly is compact. each unit has

n carefully placed to obtain maximum efliciency

same size, in presenting the building instructions we will
allow for an increase of 4” in the width of the audio
amplifier compartment. The advisability of this change
results from the fact that we did not get our output trans-
former until the set was built, and then had to practicallv
dismantle the thing to make it fit in the space we had
An increase of one-cighth inch is all that is absolutely
necessary. hut we will give it an added eighth for good
measure. This will permit the transformer to be turned at
right angles to the position shown in the iltustration.

To construct the automobile receiver the following parts
are specified, not only for their high qualitv. but for their
size and proportions as well. Tt may be imagined that a design
limiting a five-tube screen-grid set to a space of about 352-
cubic inches does not permit a very wide selection of parts
from which to construct it.

Parts List

sq. ft. 3/32” sheet aluminum

ft. 38” angle brass

gross 14”7 6-32 F.H. brass machine screws

dozen 34”7 6-32 T H. brass machine screws

dozen 34” 6-32 R.H. brass machine screws
dozen 5” 8-32 T H. brass machine screws

Spring washers for No. 6 screws

dozen 6-32 brass hex nuts

Yaxley No. 660 cable con-
nector (7-wire)

Yaxley twin-jack speaker —
terminal

1 Yaxley No. 442 single tip-

jack

1 Yaxley pup plug

1 DeJur-Amsco triple unit
variable condenser,
.00039 mid. (Specify
for Rabro News Auto
Radio)

Unmounted National ra-
dio-frequency trans-
formers, for screen-grid
circuit

—
O
C\C\Ol\\lkr\)H\O\T

—_

[*N)

Fig. 53—Details of the shield-
ing employed to stabilize the
radio-frequency cotls. The po-
sition of these stabilizers may
be seen in the photograph shown

above =
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4 National grid grips

4 No. 9C National radio-frequency
choke coils

3 Aerovox, type 461-225 condenser
blocks, capacities .25-¢~.25 mfd.

4 Aerovox, type 260 condensers, .3
mfd

3 Aerovox single-resistor mounts

1 Aerovox No. 1060 double-resistor
mount with .006 mfd. condenser
in base

1 Aerovox moulded condenser, .00015
mid.

1 Lynch double-resistor mount

1 Lynch 2 megohm resistor

1 Lynch ¥4 megohm resistor

1 Lynch ¥ megohm resistor

4 Remler, type 33 radio frequency
chokes

4 Benjamin 5-prong flexible tube
sockets

1 Benjamin 4-prong flexible tube socket

1 Electrad Truvolt resistance, tyvpe
B.03, with center tap

1 Electrad Truvolt resistance, type
B.04

1 Thordarson output transformer, type
23876

12 soldering lugs

25 ft. sheet tin

Norte: Switch, volume control, tuning
device and other external accessories
will be specified and described in the
next article.

All of the above parts are quite
readily obtainable from any dealer in
radio parts. In the event that there is

Fig. 6—Above are given the details of

the aluminum interstage panels for the

complete shielding of each of the r.f.
stages

Fig. 7—Below the drilling details for the

aluminum case. The perspective draw-

ing in the center will aid in identifying
the various lettered panels

Rapio NrEws ror May, 1930

difficulty in locating any of the items,
a letter to the manufacturer will clear
up the matter. Of course, the screws
and sheet stock will have to be pur-
chased from a well stocked hardware
dealer.

The Metal Case

We selected sheet aluminum in pref-
erence to iron for the case of the set
chiefly because it will not rust. Other
advantages are its light weight and
mirror-like appearance. Nevertheless the
builder can use iron if he so prefers.
It will be cheaper, will give equal
rigidity in a thinner gauge, and though
harder, it is a little nicer 10 work than
aluminum. With the latter it is difh-
cult to make a clean cut, whether saw-
ing. filing.or drilling, as the metal has
a tendency to cling, even to a sharp
tool. Where sheet iron is used, its ap-
pearance can be improved and it can
be fairly well protected against rust by
giving it a coat of metallic lacquer in-
side and out.

We made our case of aluminum sheet
of a gauge thick enough (3/32) to per-
mit the countersinking for the flat head
machine screws that hold the various
faces together and support the parts
inside. The metal box is held together
at the corners by means of the 3g-inch
angle brass and »4-inch 6-32 flat head
brass screws. The angle brass is tapped
for the screws as it would not be con-
venient to place nuts on the inside ends
of the screws, especially after most of
the assembly has been completed.

(Continued on page 1044)
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The § 8. Titanic

PRy

Memorial services were held re-
cently on the cutter Modoc for the
Titauic’s dead, near the spot of the
tragedy. A gigantic iceberg, re-
sponsible for the tragedy in 1912,
still haunts the spot, adding an ironic
touch to the impressive ceremonies

A Historic Rescue

The “Titanic” Disaster 18 Years Ago Gave Added Impetus to the Universal
Adoption of Radio on All Ocean-going Ships

HIE steamship Titanic, giant-
ess of the sea and pride of
marine architects, sailed
from Southampton, England, on April 10, 1912, bound
on a fatal voyage. Scarcely had the big ship drawn away from
her berth when she narrowly escaped collision with the Ameri-
can Line steamer New Vork, which was yanked from its moor-
ings by the tremendous suction caused by the new ship getting
under way. That the narrowly avoided crash was the apoca-
lypse of another collision in which the Zifanic was to play the
role of a pigmy could not have entered the mind of a single
passenger among the gay crowd that ran to the railing to
watch the sailors of the New York struggle to regain control
of their ship in the whirlpools stirred up by the great steel
monster ol the deep.
Then the big ship gathered headway, moved slowly while in

By Orrin E. Dunlap, Jr.

the vicinity of other vessels, but
gradually increasing speed as she left
the land behind, until finally she was
racing proudly and triwmphantly through the ocean waves, ofl at
last on her maiden voyage, with Manhattan Island as the goal!

Wireless in those days was not of sufficient strength to keep
a transatlantic liner in constant communication with shore
throughout the entire voyage unless the messages were relaved
by other ships. So the world after reading cable reports of the
Titanic’s gallant departure scitled down to await the news of
her triumphant approach to New York harbor.

The first dispatch came through the air on Sunday, April 14,
when, at 2:15 A. M., the Titanic was 1.284 miles east of Sandy
Hook, due to arrive in New York at 4 P. M. on Tuesday.
But the message which came shoreward on the wings of wire-
less was a far different dispatch than (Continued on page 1049)

The transformation eighteen years of development have brought about in shipboard radio equipment.
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- BuiLp #is One-'1'use '1'uNer for

Excellent Tone Quality, Because the Design Prevents Sideband

Recetver.

Selective, and Fairly Sensitive, Considering

Amplifier, Provides Plenty of Folume. Can

UE to the very nature of things it was

quite in order that, as a result of the

popularity which has grown up around

the Loftin-White system of amplification.
a demand would be created for a simple. inexpen-
sive tuner which would work satisfactorily under
the somewhat different conditions imposed by the
Loftin-White system over other more common
forms of audio amplifiers.

First brought {o the attention of the general
public by Messrs. Loftin and White in the January
issue of Rapio News, the amplifiers subsequently
described were mainly adaptable for use only with
phonograph pick-ups, and to make them work
satisfactorily in a radio receiver circuit it was
necessary to play a few tricks with the input circuit
of the tuner which looked into the first or detector-
amplitier tube of the L-W amplifiers.

To satisfy the demand for applying the circuit
to radic receiver use, Rapio NEwS in its April
issue showed how a standard receiver could be re-
vamped to work with the Loftin-White audio
system.

In spite of this, however. the need was still felt
for the design of a special tuner, purposely built to
operate with the L-W amplifiers under the most
favorable of conditions.

A prominent manufacturer, licensed under the
Loftin-White patents. sensed this demand and had

¥

TO CAP
OF S.G. TUBE
IN. AMPLIFIER

By John B.

his laboratory staff build such a receiver. Rapro

NEwS is happy to be able to present the construc-
tional details of this receiver to its readers. At a
later date it is expected this tuner will be available.
in kit form, for custom set-builders.

SHORT
ANT.

Tuner Satisfies Demands of Selectivity

and Sensitivity ]

ANT.

TO LONG
OR SHORT !

In the very beginning it was decided that, al-
= ANT. POST

though a multi-tube tuner could be designed, a
simpler, less expensive outfit which would satisfac-
torily meet the demands of (1) good selectivity,
(2) sensitivity and (3) no side-band cutting would
be more preferable. The photographs accompany-
ing. and the description to follow will show how
well these conditions have been met.

In designing this one-tube tuner to go with the
Electrad L-W amplifier, the one outstanding re-
quirement from the standpoint of appearance was

13

P
“~ONE-KNOB CONTROL

BOTH METAL SHIELDS
T - GROUNDED TO CHASSIS-\\ T2

Paee

!

“TO CAP OF
SCREEN-GRID
TUBE IN
AUDIO
AMPLIFIER
- J SEVEN
< 1 WIRE

JINPUT TO
IAMPLIFIER
8+450V.
B-{GND)
2.5 V.AC.
< HEATER
LVOLTAGE
; fAacUINg
- L SWITCH

to make the tuner a companion unit to the ampli-
fier so that, when the two were combined, a har-
monious combination would result. Just any old
design of tuner would not do. Most tuners, em-
ploving two simuitaneously tuned circuits by
means of a single dial. have the dial located between the two
condensers, or, if placed at one end, some other control unit
is placed at the other to obtain a symmetrical layout. But
here, if that were done, the final panel layout of the complete
receiver would be unbalanced with all of the controls at one
end and a blank space at the other. Surely not a practice in
keeping with present-day trends of receiver design

So. to overcome this slight handicap, all of the tuner con-
trols were brought out to a short length of panel located at one
end of the tuner, but, in the final assembly. located exactly

Above, the one-tube tuner completely assembled and, below it, its ecircuit.
Practically all of the wiring is done below the chassis, making for a very

neat-appearing tuner, as shown

between the tuner and the amplifier. A glance at the accom-
panying photographs will iliustrate this point.

In the layout of the tuner itself use was made of the chassis
method of construction. the coils. tube and tuning condensers
being located on top. while the by-pass resistors, condensers
and wiring are contained below the chassis top.

The circuit of the tuner comprises one tuned stage of radio-
frequency amplification, a —24 a.c. screen-grid tube being
employed.

Unlike most r.f. tuners, only the antenna r.f. transformer,

) i e A g [ M " b ﬁ
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your  LLOFTIN -WHITE AMPLIFIER

Cutting, Is Only One Arttribute of This Simply-Constructed
Its Single R. I. Stage, the Tuner, With a Loftin-White

Be Used Also

Brennan, Jr.

With Phonograph Pickup

Circuit Details

The secondaries of both r.f. coils, T1 and T2,
are wound to tune to the broadcast band with
the aid of the two tuning condensers, C1 and C2.
both of .0005 mfd. The condenser C3 is a 353
mmfd. equalizing condenser employed to align
the two tuning circuits so that they will track over
the entire scale of the dial. Condenser C! directly
shunts the sccondary of T1 while, in order to sat-
isfy the circuit demands of the input circuit of
the amplifier. only the rotor of C2 is grounded,
with the return side of the sccondary of T2 con-
necing directlv to the lower input terminal of the
amplifier.  To complete the rf. return circuit be-
tween secondary coil and tuning condenser, the
by-pass condenser C7 of .1 mid. is employed. The
high side of the input is completed through con-
nection of the lead from the top side of the sec-
ondary coil of T2 to the grid cap of the screen-
grid tube in the Loftin-White amplifier.

Grid bias for the tube in the tuner is obtained
by connecting a 600-ohm resistor from cathode to
ground. A condenser, C4, of .1 mifd. provides a

The bottom view of the chassis, showing the method of mounting and

locating the various parts as illustrated above, while below it is a view of

panel, which

seemed to be at the extreme end of the tuner, is now centered in the middle
of the combination, providing a symmetrical, pleasing panel layout

the tuner and amplifier combination. The control

the r.f. tube and the delector r.f. transformer are contained in
the tuner, since the detector tube is located in the Loftin-
White amplifier.

Both r.I. transformers are totally shielded, being mounted in
copper cans which have an outer tinned surface. A sheet of
aluminum provides a metal wall between the two tuning
condensers, acting as an clectrostatic shield between the two to
minimize 1.1. coupling.

On the control panel, which is fastened to the chassis by

means of a queerly shaped extension of the metal sheet form-
ing the chassis, are located the dial window, the dial control
knob and the volume control-line switch combination.

Under the chassis are the by-pass condensers and bias re-
sistors, while mounted on the rear side of the chassis and
insulated therefrom are the two Jong-short antenna binding
posts.

bv-pass across this resistor (the four by-pass ca-
pacities, C4, C3, C6 and C7 are housed in two metal
condenser cans, each one having three leads pro-
truding from one end. One lead is common 10
both the condensers in the can while the other
two are leads to (he .1 mid. capacities contained
therein).

The resistor R4 is of the heavy-duty type and
is emploved to drop the total voltage of 430 volis
coming from the amplifier unit to that required
for satisfactory operation of the ac. screen-grid
tube. An additional resistor of the grid leak type
having a value of 300.000 ohms, drops this latter
voltage to a value suitable for positively biasing
the screen-grid element of the r.f. tube. Both of
these resistors are by-passed by capacities of .1
mfd. (C3 and C6).

The volume control resistor, R1. is of the va-
riable type, having a value of 0-5,000 ohms. This
resistor is supplied with a power switch so
mounted that the resistor control arm also actuates
the toggle on the switch to turn on or off the cur-
rent to the power transformer in the amplifier unit.

All leads coming from the tuner for connection to
the amplifier. with the exception of the grid lead from T2,
terminate in a seven-wire connector receptacle. The plug for
this receptacle is at the end of a cable directly wired into the
circuit of the amplifier unit.

before

Coil Winding Specifications

Two types of coils are used in the two shielded tuned cir-
cuits, one an antenna coil with primary and secondary joined
together at the low potential end, the other an r.f. coupling
transformer having a primary of high enough inductance to
work out of an a.c. screen-grid tube.

The antenna coil is wound on a cylindrical tube 134 inches
in diameter and 17§ inches long. The secondary consists of
63 turns of No. 30 enameled wire space-wound at a pitch of
88 turns to the inch. The primary consists of 30 turns of the
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~ NOTE -
ALL SMALL HOLES
DRILLED FOR 6/32
MACHINE SCREWS

Fig. 1—To prevent the r.f. currents from

getting into the loud speaker, an r.f. «——tgué—'F—l%"——ﬂ ny T‘—‘%II’—’;‘*‘%“-':L -
choke and by-pass condenser, as shown B T P = J]f,,w
above, should be added to the circuit of g e ) { ¢
the L-W amplifier s .L 58" ; . L
' ~-12 By ! ;“5'—’

e

SIDE VIEW
oF ClHASSlS

]
DETAIL OF THE
CONDENSER SHIELD
CUT FROM SHEET
ALUMINUM _1/16"

TO 3/32" THICK

DETAIL OF CAN
FOR SHIELDING COIL

Fig. 2—Here are the details for forming
the coil shield can, two of which are
required, and the electrostatic condenser
shield which is located between the two

tuning condensers e
same size wire, close-wound, this coil beginning
3/64ths of an inch away from the filament end of
the secondary. For accommodating connection of a
long antenna to the tuner the primary coil is tapped
at the tenth turn.

The r.f. coupler coil is wound on a cylindrical
tube 134 inches in diameter and 13§ inches long.
The secondary is wound with 63 turns of No. 30 enameled wire
space-wound at the pitch of 83 turns to the inch. The pri-
mary coil of this coupler consists of 40 turns of No. 36 wire
close-wound and is located at the filament end of the coil.
being wound directly over the lower end of the secondary. A
piece of insulating cloth, adhesive tape or paper is used be-
tween the primary and secondary to effectively insulate one
from the other.

Details of the shielded can construction are shown in Fig. 2.
The coil units are centrally located in these cans by means of
screws and spacers.

The lead

Assembly Pointers

Only the shield cans with their coils and the two tuning con-
densers with their electrostatic shield are mounted on the top
side of the tuner chassis. All other parts, excepting those on
the control panel. are mounted underneath the chassis. The
photographs which accompany will serve to illustrate the mode
of assembly quite well.

With the exception of the grid leads coming out of the coil
cans all the wiring of the tuner is accomplished below the

ANT. GND.

A rear view of the tuner-amplifier combination.
cluding the rectifier, provide you with as compact and satisfactorily per-
forming a receiver as vou would want. The lead “A” comes from the
tuner and connects to the cap of the screen-grid tube in the amplifier.

Fig. 3—A piece of 3/32-inch aluminum should be formed and drilled accord-
ing to the layout shown above to provide the chassis for the tuner.

The

side view of the formed chassis shows how the extension is made to support
the control panel

”Lo_u_D
SPKR

PICKUP

Four tubes in all, in-

“B” from the amplifier replaces “A” when it is desired to
use the amplifier for phonograph reproduction

chassis. making for a high degree of neatness in final appearance.

Leads which supply the a.c. current to the filament of the
lone tuner tube should be twisted to minimize production of
hum.

Alterations in the Amplifier

So that the tuner will work satisfactorily with the Electrad
L-W amplifier it is necessary to make a few circuit additions
to the latter.

Inasmuch as the detector tube is in the amplifier unit the r.f.
currents in its plate circuit are passed through to the amplifier
output and unless some means for by-passing these r.f. cur-

‘rents are employed, the output to the loud speaker will be

garbed and distorted. By the inclusion of an r.f. choke and
by-pass condenser between the amplifier and the loud speaker
this condition is coped with effectively, the r.f. currents being
by-passed to ground. The circuit details for this addition are
shown in Fig. 1. The choke and condenser may be very easily
mounted underneath the chassis of the amplifier, as shown in
Fig. 5. The choke has an inductance of 835 millihenries and the
condenser a capacity of .001 mfd
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fier may not have been
adjusted correctly. In-
sert the blade of a
screwdriver in the slot-
ted shaft of the poten-
tiometer. located on the
back side of the ampli-

BOTTOM
LuG

THIS LEAD CON-=
NECTS TO EITHER
LONG OR SHORT
ANT POST |

hY

B & i
[=uimin,

e
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graph input turned off.
depending on which
one happens to be con-
nected at the time of
test. slowly rotate the
shaft over a small arc.
noting the diminishing
of the hum. A point
will be found in thig
adjustment where the
hum is at a minimum
or completely  elimi-

;
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The end of the cable from the tuner is wired directly to the
amplifier circuit, underncath the chassis. Filament supply for
the tuner is taken directly from the filament terminals of the
screen-grid tube in the amplifier. Plate voltage for the tuner
is obtained by connecting the plate lead to the high end of
the power supply.

To turn both tuner and amplifier on and off, one side of the
a.c. supply to the power {ransformer is broken and the two
control leads coming from the toggle switch in the {uner are
joined to the two ends of this break.

How to Operate the Tuner-Amplifier

As a radio receiver. all that is necessary to operate the outfit
is to connect the clip lead from the detector coil in the tuner to
the cap on the screen-grid tube in the amplifier, providing, of
course, the cable from the amplifier has been plugged into the
receptacle in the tuner.

For use as a phonograph amplifier the phonograph pick-up
may be permanently connected to the two input terminals on
the amplifier and then. when it is desired to change from radio
to phonograph reproduction. the tuner screen-grid lead is re-
moved from the screen-grid cap and replaced bv the clip lead
coming out of the top of the amplifier chassis.

Parts List

Cl. C2—Hammarlund midline condensers, .0005 mfd.

C3—Hammarlund equalizer, 35 mmfd.

C4, C3, C6, C7—Electrad two-section by-pass condensers, each
.1 mfd.

R1—Electrad tonatrol with a.c. switch. tvpe P-P

R2—Electrad wire-wound grid resistor, 600 ohms

R3—Electrad grid leak, 4 megohm

R4—LElectrad enameled wire-wound resistor., 150.000 ohms

T1, T2—Antenna coil and r.f. coupler coil, wound as described

In text.

Two coil shield cans as shown in Fig. 2

One chassis, as shown in Fig. 3

One electrostatic shield. as shown in Fig. 2

One Hammarlund drum dial

One Eby a.c. socket

Two Eby binding posts

One Electrad grid leak mount

One Yaxley connector cable and plug No. 660

(For Amplifier)

One Hammarlund r.f. choke. No. 83
One by-pass condenser, .001 mfd.

nated.

The second cause for
hum may be found in the fact that the amplifier chassis is not
grounded. There is a binding post provided for the purpose
right alongside the hum-balancing potentiometer. As a matter
of fact, before an attempt is made to balance out the hum with
the aid of the potentiometer it would be well to ascertain
whether or not the ground connection has been made. Other-
wise it will be found that the amplitier is quite unstable, balking
all efforts to make it hum-proof.

Tuner adjustments are slight. With a dowel rod sharpened
at one end to rescmble a screwdriver adjust the equalizing
condenser, C3, noting as you do whether the tuning of the
circuit tracks over the entire wave-band covered.

In order to provide the correct operating voltages to the
tuner, it should be remembered that the tuner has been de-
signed to work with the L-W amplifier employing a —+5 tube
in its output circuit. If some readers have an amplifier using
a =30 output tube, then the size of the resistor, R4, will have
to be increased to about 225,000 ochms. The value of resistor
R3, however, remains the same.

Once the correct antenna post is determined, depending on
the antenna used. the other post may be disconnected from

the antenna coil and the vacated post used to ground the chas-
sis of the tuner to the grounded chassis of the amplifier.

PrrriTsTra ATy e ==
Fig. b——-Heres how the r.f. choke and bypass condenser, as
shown in Fig. 1, are mounted beneath the amplifier chassis.
“RFC” is the radio-frequency choke and “BC” is the bypass

condenser

T
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Analyzing me Hum

A very practical and easily understood discussion of the cause
and method of eliminating various kinds of hum by a scientist
who has made this subject his life work

S POINTED out in my first
article of this series, appearing
in Rapto News for February,
there are a great many sOurces

of hum in present-day a.c. receivers,
just as. for example, there are many
sources of noise in an automobile.
There are also many types of hum,
just as in the automobile there are
many types of noise, with which many
automobile drivers are generally fa-
miliar. I have been asked many times
by friends over the telephone what to
do to their receiver to stop its hum.
Needless to say, this is like trying to
tell a man what ails him without
seeing him, or like diagnosing an auto-
mobile noise trouble without listening
to it. If you have ever tried to find
the cause of a body squeak, or to de-
cide whether a knocking noise is
caused by a loose bearing, carbon,
slapping pistons, noisy tappets, etc.,
vou will understand to some degree
the problems involved in diagnosing a
hum ailment in an electric set.

It is not sufficient in designing an
electric set to use humless tubes and
humless current supply to the tube ele-
ments. Many other factors must be
considered, since they can cause very
objectionable hums, even though the
current supply be perfectly smooth.

Outside Hum

While hum-diagnosing methods will
he described later I believe that an
understanding of the various causes
of hum should be understood first, so
I am now proceeding to this phase
of the subject.

When hum causes are present to a
sufficient degrce in detector or audio
tubes, a continuous hum will be heard
in the speaker. A very small ampli-
tude hum of this type may be objec-
tionable because of the usual practice
of tuning out all signals when listening
for hum. This same fact applies
equally well to other types of hum
introduced into the audio system.

When the hum causes are present in
radio amplifier tubes the hum does not

*Mryr, Miessner has applied his hum-reducing methods to receivers made

Kolster. Howard, General

Motors Radie Corporation, Culbransen. United Reproducers, All-American-

Mohawlk, Crosley, and the United States Radio and Television Corporation,
; for whom he ts a consulting engineer.

by Stromberg-Carlson, Bremer-Tully. Edison,

By Benj. F. Miessner*

The author discovered that
loud speaker hum can be
neutralized by the addition
of a small coil around the
core, as shown above

@At a time when all efforts are being
bent toward simplification, price reduec-
tion and improved performance in ra-
dio receivers, it appears incongruous
that tubes should be trending oppo-
sitely, as witnessed by the changes in
the last few vears from three to four,
and now, with the introduction of the
Pentode, to five-element tubes.

€ Under present conditions, receiver de-
signers have no control over tube de-
sign and therefore the hum originating
in tubes must be accepted or neutral-
ized externally. However, when re-
ceiver manufacturers make their own
tubes, this undesirable condition has
good prospects of being remedied.

4Tt is hardly necessary to state that the
first audio transformer in the usual
two-stage audio system is the most
susceptible target for alternating cur-
rent leakage leads.

€ One make of broadcast receiver had
a very objectionable buzzy type of
hum because the detector tube was
mounted within a few inches of the
rectifier tube.

¢ My measurements prove with certainty
that the —26 type tube hum is just as
low as that of the -27.

appear until a radio frequency carrier
passes through them. Then, if they
are strong enough to vary the mutual
conductance of the tube, this radio
frequency carrier will be modulated,
and the modulation will be detected
and amplified as a hum.

This type of hum is many times er-
roneously attributed to the broadcast-
ing station, since it is heard only when
a carrier is tuned in. A simple way
to check this by ear for a given set
or station is to tune in other strong
carriers. If all develop this hum it
may rather safely be attributed to the
receiver, otherwise the particular
transmitter is at fault.

It mav be remarked here that the
amplitude of this modulation hum is
determined both by the amplitude of
the modulating causes in the receiver,
and the amplitude of the carrier cur-
rent in the r.f. tubes. Because of this
fact the modulation hum is usually
masked by program modulation of the
carrier at the transmitter. and by mi-
crophone, tube, and other noises,
originating both at transmitter and re-
ceiver. The amplitude of the modula-
{ion hum as developed in the loud
speaker may be controlled by the usual
radio frequency volume control in the
receiver, as well as by the tuning
control.

Humless Receivers with
“_26” Tubes

The four-element or heater tvpe of
tube eliminates, for all practical pur-
poses, the temperature type of hum
present to some degree in the three-
element tubes today available. How-
ever, the voltage and magnetic hum
causes are still present to some degree
and in addition other hum-producing
causes, such as conduction of filament
current through the high temperature
insulation between cathode and heater
fnlament, sometimes exist.

When all of the above mentioned

factors are properly reckoned with in
tube and receiver design. and certainly

no severe limitations need be imposed by them on set designs,

wwWW-americanradiohistorv com

the three-element tube is capable of performance fully equal-
ing that of the four-element tube. As a matter of fact my
measurements prove with certainty that the =26 tvpe tube hum
is just as low as that of the -27.
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A corner view of Mr. Miessner’s laboratory.

I am sure that not one engincer in a hundred is aware of
this. The tubes at present available are fairly satisfactory in
performance and are more easily and more cheaply constructed
than the four-element or heater type. Although the present
construction provides a lower grid-plate capacity in the four-
clement tube than in the three-element type. it is easily possible
to so construct the three-element tube that this condition will
be reversed, and so that the three-element tube will therefore
he more attractive for use in radio frequency circuits than the
lour-element tube. If, instead of the present one and one-
half volt filaments, the voltage were reduced o one-half or
three-quarters of a volt, as used in the wriler’s three-element
tubes previously described and demonstrated. the filament tvpe
a.c. tube may be made to produce less hum than the heater
type. It may. therefore. he used for detection, especially with
the recent trend of onc stage audio sysiems and plate type of
power detectors.

Receivers Cheap but Good

At a time when all efforts are being bent towards simpli-
fication, price reduction. and improved performance in radio
receivers, it appears incongruous that tubes should be trending
oppositely, as witnessed by the changes in the last few years
from three to four, and now with the introduction of the
pentode, to five element tubes.

Under present conditions, receiver designers have no control
over tube design and therefore the hum originating in the
tubes themselves must be accepted or neutralized externally.
1f, however. as it now appears probable, many receiver manu-
facturers will also manufacture their own tubes this undesirable
condition has good prospects of being remedied.

Hum caused by induction is a rather important factor in
present-day electric receivers, particularly since the combi-
nation of power supply and receiver on one compact chassis
has become the design standard. While the older plan, using
a separately housed power supply. reduced the likelihood of
this type of hum being objectionable. it by no means eliminated
it, particularly if the choice of the power box location with
respect to the receiver was left to an unskilled installer.

Induction hums may be separated inlo two classes, due to

(a) Magnetic Induction;

(b) Electrostatic Induction.

In the first class, the power transformer is the worst offender

1003

To the left may be seen an oscilloscope,
one of the instruments which he uses for hum analyses

with respect {0 a.c. leakage field, hut there are other important
sources which must not be overlooked. Among these is the
first Alter choke, which, unless preceded by a very large
condenser, carries an a.c. current component of considerable
magnitude. superimposed on its already saturating d.c. com-
ponent. This, coupled with the use of air-gaps in the magnetic
circuit, to reduce saturation for maximum inductance. sets
up a strong a.c. leakage field. This field must be properly
respected in physically laying out the receiver.

Troublesome, though less important is the a.c. magnetic
field set up by other chokes. such as the output coupling
choke sometimes used for speaker circuits, and output trans-
formers, which, because of no succeeding amplification. may
carry a considerable filter ripple component without developing
objectionable hum in the speaker.

Filament feeder leads carrying several amperes of alter-
nating current may, if run very close to the first audio trans-
former of a good two-stage amplifier, cause some hum. Only
in such cases need the two feeder leads be twisted. The
twisting of these filament supply leads has been very much
and unnecessarily overdone in the past.

Resistance Coupling Reducing Hum

Tt is hardly necessary to state that the first audio trans-
former in the usual two-stage audio system is the most sus-
ceptible target for these alternating current leakage fields.
This is easily understood when it is remembered that any
a.c. voltage introduced therein will be amplified ordinarily
about a hundredfold by the succeeding amplification. Good
amplifiers, of course, demand greater care in layout with
respect to induction than poor ones. In this respect resis-
tance coupled amplifiers may be freed from hum caused by
this induction.

A poor amplifier may have but little amplification at the
predominant frequency of 120 cycles obtained with the usual
full-wave rectifier, while at 60 cycles it may be practicallv
nothing, so that power transformer induction requires but
little consideration, unless. due to power line harmonics. or
harmonics introduced in the transformer itself because of
saturation. In this case higher frequencies capable of good
amplification by poor low tone amplifiers are picked up and
amplified to objectionable proportions in the loud speaker.

High quality amplifiers require (Continned on page 1033)
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Some Notes
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Direct-Coupled

GROUND

Two views of a Loftin-
White. amplifier as-
sembled from a kit.
The transformer,
choke, filter condens-
ers and tubes are on
top of the chassis,
while underneath are
located the resistors
with their mounts, the
tube sockets and all of
the swviring
Photo courtesy Electrad,
Inc.

PUTPLT

The Fifth of a Series of
Articles Describing Tech-
nical Details of the Loftin-
White System of Amplifi-
cation. Detection Charac-
tervistics of This New
System Show Its Greater
Selectivity Owver Existing
Types of Rectification

OR the benefit of those who seem to have dcquired an

erroneous impression that our technical treatment in
recent years of the subject of direct-coupled cascaded

tube systems infers a claim by us to having originated
this mode of tube coupling, we begin this fifth of our series
of Rapio NEws articles with a tacit denjal of making or having
ever made or inferred any such claim. In fact, we referred to
the very early origin of the coupling principle concerned in the
preamble of our first Rapio NEWS article, and also in a number
of technical papers on the subject we have delivered from time
to time before the radio engineering societies, so that our fact
record in the matter is definitely void of any such claim for
ourselves.

In truth, Fleming of England disclosed direct coupling as
early as 1904 in connection with two electrode tubes, and
De Forest, Pierce and Langmuir of the United States extended
the principle to three electrode tubes as early as 1913. Since
these early times telephone engineers and others have repeat-
edly shown direct-coupled cascaded tube systems in one form
or another in various suggested applications and uses. and
knowing of these things we unhesitatingly admit on our part
that direct coupling is not new. To the contrary, it is aged.

Of significance, however, is the fact that in spite of the
great age and always obvious funda-

By Commander E. H. Loftin

Enough of ancient his-
tory. To those interested
in knowing our views of
the nature of the “pip”
we found in the breed,
and the various steps
taken to arrive at cures
and subsequent economi-
cal a.c. diet for it with-
out digestive (hum) dis-
turbances in advance of
our treatment of these
matters in this series of
articles, we invite par-
ticular attention to a re-
cent paper before the In-
stitute of Radio Engi-
neers now announced to
appear in the present April

- = - Bl

Another L-W amplifier, with
only the tubes and line trans-
former showing

mental correctness of the principle, no 100 T

40—

one ever encountered a direct-coupled

cascaded tube system (any variety) 90

outside of a laboratory during all the TR

vears, with which many of us are fa- 80
miliar, of demonstrated great earming

L L | Fle.2 /

5
N

ability of other cascaded tube systems.
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Thus all we claim in fact is to have

discovered that a good breed which had
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suffered so long from the “pip,” so to

speak, as to be universally abandoned

o
o

as incurable could. with reasonable

n
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treatment, be vitalized into the finest-
voiced, healthiest crowing cock of the

roost and, of particular importance,

N
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feeds on a.c., the most economical of
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the lot.

o
=}
o

\AA_ - PR (R

n
(=]
~

n
o
o
RMS VOLTS ACROSS 4000 OHM QUTPUT LOAD

AMS VOLTS ACROSS 4000 OHM OUTPUT LOAD

\KA

Fig. 1—An input-output curve of a typi-
cal Loftin-White amplifier, showing its sub-

5

100

stantially linear -detector characteristics. L7

Y

Fig. 2—A curve indicating the “no mod- o1 0z .03
ulation discrimination” of the L-W system
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HE

tem of audio amplification has aroused is by

tremendous interest which this new sys-
no means unwarranted, and manufacturers and ex-
perimenters alike are awakening to its vast possi-
bilities and the important part it will play in radio
and sound amplifier development.

In this article the authors present some highly
interesting technical data on the Loftin-White sys-
tem of amplification with graphs which clearly
illustrate the difference between this system and
the more common methods of detection and ampli-

fication.

Succeeding issues of Ranio News will tell how
the Loftin-White system can be applied to broad-

casting station equipment.

and S. Young White

e

Proceedings of the Insti-
tute.

In our preceding four
Rapro NEws articles we
have touched but briefly
upon the theoretical as-
pects and fundamental
considerations invoived in
direct-coupled cascaded
tube systems as we view
them, having been di-
verted from our plan to
do so in meeting requests
for data for the construc-
tion of devices bringing
into use some of the prin-
ciples involved and some
of the functions of which
the systems are capable.

The under side of the amplifier
to the left showing location of
parts below the chassis top

Photo courtesy Wholesale Radio

The top and below-the-
chassis view of this am-
plifier which employs
the Loftin-White cir-
cuit indicates a some-
what different mode
of assembly. The chas-
sis 1s composed of two
distinct metal forms,
one supporting the
tubes. the other hous-
ing the transformers,
resistors, etc.

Photo courtesy Amplex
Instruments Corp.

P o iy T

As a result we have so far covered a {wo-tube, =24 inpul and
-50 output, all-electric energized svstem usable for either car-
rier current detection and amplification and audio amplifica-
tion in the second articie; a two-tube. -24 input and —45 output,
all-electric energized system, usable as before. in the third
article: and an addition of three stages of screen-grid radio-
frequency amplification to the system of third article in the
fourth article, thereby strongly calling upon the automatic grid
bias change and stabilizing effect in the —24 input tube, dis-
cussed principally in the second article, for best operation.

We were at first reluctant about changing our plan to the
procedure actually followed as above outlined in the belief
that it would be only fair to endeavor through a “course of
sprouts.” so Lo speak, to outline reasons for advising the struc-
tures we have given as typifying some of the embodiments of
all-electric direct-coupled cascaded tube systems. Now that
we have had opportunity to review many expressions of suc-
cessful verification of our results from trials with our data, we
feel convinced that our first fears as to the advisability of the
procedure we reluctantly adopted arose in the difficultics we
encountered during our own development stages in proceeding
without guidance other than the elusive indications of {rial
and error.

In specifying in our fourth article the

100 100

development of the two-tube svstem of
the third article to include three stages

90 90 4

Y

1GH ,

, of radio-frequency amplification we neg-
lected to comment that the radio re-

H OR
70 % MODULATION //

o

o
~
o

ceiver so arrived at does not represent

/ 80

the ultimale in economy that can be
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| T T achieved when starting a radio receiver
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design afresh. We haii already provided
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Rapro News readers with the data for

@
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the two-tube system ri the third article.

/e

arrived at without wany expectation of
having it later include radio-frequency

5
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amplification. <o that when we were
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asked to add (Continued on page 1054)
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Fig. 3—For three different percentages of
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modulation the detection performance of
the complete receiver, as described in the

April Rapio NEws, is indicated by three
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curves shown. Fig. 4—Comparison curves
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which show the greater selectivity of the
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1 2 3 4 5
INPUT MICROVOLTS PER METER

i |
7 +42 440 +8 +6 +4 +2 1000-2 -4 -6 -8 —{0 —~i2
KILOCYCLES

L-W type of detection over the grid and
plate types of detection
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ANALYZING RECEIVER

Poor tone quality does not always mean that your loud speaker or

tubes or transformers are causing distortion.

This unbiased

discussion analyzes the receiver as a whole and tells first,
where to look for distortion, and second, how overall
receiver design compensates for distortion pro-
duced by indirvidual units

¢ It may be interesting to note that natural repro-
duction from the radio set will usually be accom-
plished by an unfaithful reproduction of that
which is sent out by the broadcasting station.

g No single unit of a receiver plays a more impor-
tant part than any other.

g All audio systems discriminate against the very
high and the low {requencies.

¢ All loud speakers give distorted outputs.

¢ Each unit in a radio receiver can, and usually
does, introduce distortion.

INCE the fidelity of musical reproduction has become of
recognized importance, the problem of tonal balance has
added one more difficult question to the design, manu-
facture, and personal selection of a radio receiver. The

author has read many articles on speakers, transformers, and
r.f. tuning devices—how if one uses the “X Speaker” one
will then have the best possible tone—or how a “Y Trans-
former” will end the problem of low note response—or even
how the “Z Method” of tuning will give enormous selectivity
with true response over the audio range.

This article is an effort. by an unbiased writer. to clear up
many of the misunderstandings which the trade, as well as the
general public, have with regard to the “‘secrets” of good tone
quality. Possibly a good bit of confusion is occasioned by the

and transmitiers to meet technical design problems. So in-
stead of the commonly heard terms used to distinguish loud
speaker musical outputs, it would be better to use two general
classifications—Natural and Unnatural reproduction. The
latter could be subdivided into overemphasis of low, middle, or
high frequencies. It may be interesting to note that natural
reproduction from the radio set will usually be accomplished
by an unfaithful reproduction of that which is sent by the
broadcasting station. The larger stations are now quite
standardized on the type of output performance used, so this

s

"-“q.wa?!ﬁa{/,&

discussion may become quite general in its scope. The radio
voltage or signal appearing across the antenna-ground binding
posts of the receiver will be the starting point of this treatise.

lack of suitable definitions for quality. Some people enjoy Every receiver
overemphasized bass, others seem to prefer an entire lack of consists of four
the lower register. However, it can easily be seen that within  distinct units —
a very short time the majority will demand “natural” reproduc- the radio fre- 3§t i e
tion, for, after all, good music is that composed and rendered quency selector z L~
by artists—not that which has been changed by radio receivers and amplifying 2.
g
. S R
10, < — Fig. 1. The ideal frequency response of a z e ’
2 Vs tuned circuit is obtained when a band of 3 /
, ten kilocyeles is covered, the response be- % D]
\ // ing flat at the top with an-abrupt cut-off at [ '° /
the sides. To the left is shown the curve & -
of an ideal and a typical tuning circuit e / B
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R OB OB 10 SRR OB T4 R o0 shows how near, or how far away we are percentages of modulation this detector
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DEST

By R. M. Somers

MR. SOMERS, while a new auther to Ravio NEws readers,
4 is not a pewcomer in the radio field.

During and after his matriculation at Rensselaer Polytechnic
Tustitute he was a “ham” operating his own station, 2COC.

First as an instructor in mathematics at his alma mater,
then with the Radio Corporation of America engaged in trauns-
oceanic transmission work lhe is now associated with
Thomas A. Edison, Inc., as a research engineer. His
experience qualifies him to write with authority on
the subject of receiver distortion.

system. the detector, the audio system. and the
reproducer.  No single unit plavs a more im-
portant part than any other. Defects in any
oie or even {wo unils can be more or less cor-
rected by opposite defects in the others. These
statements of course are generalities—and all
generalities are false.

In the design of a complete radio receiver,
after the price has been decided upon, the
question of average sensitivity holds sway.
Once this is decided upon, the selectivity be-
comes of importance. Here are two conflicting
weights—one, ic., interference. pulling toward
sharp resonance; the other, quality. demanding
comparative broadness. As high audio frequen-
cies bolster up the intelligibility of the output
of the receiver, it would seem important to
guard them well in their passage through the
radio frequency system. The public, however,
demands super-selectivity, so the engineer
eventually hits a more or less happy medium.
He has thereby completed the most difficult
part of the design. =

Next comes the detector. Having now a spe-
cifted gain through the radio frequency unit,
the primary demands ol the detector are auto-
matically presented—
and as automatically
overcome. Actual dis-
tortion is often, in One radio recgi\'er manufacturer has in-
fact usuul]y, intro- corporated a visual tuning meter In some
duced in (his unit. models to enable users to tune their sets
Due to the fact that ™M°re e{hglently.‘ ’Ihe‘ insert .sho_ws the

visual tuning device, while the circuit shows
a detector works ona  (pere i is employved. To the right is illus-
square law, and (Con-  trated the receiver utilizing this new aid to
tined on page 1056) good quality reproduction

TO AUTOMATIC
METER VOLUME CONTROL

asuaL Tupas |
e owgre !

VISUAL TUMIE
METER AR
DIAL
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ITH so many homes

equipped with radio

receivers. it would

seem that our appe-
tite for broadcast programs
would be amply appeased at
iome. Yet hotel owners have
1ound that radio-equipped
rooms offer a strong appeal
to the business man who is
forced to be away from
home; to the woman traveler,
and to the many other
classes that make up our hotel
population. In reading the
announcement of a new hotel
opening nowadays, one quite
expects to find the slogan
“Radio in Every Room” and
likely as not one will not be
disappointed. Recently the
New Yorker Hotel announced
its opening in extensive ad-
vertising spreads in the news-
papers. and in all this adver-
tising one of the prominently
featured attractions was radio
in each of the 2.300 guest
rooms.

The movement to equip hotel rooms for radio reception
probably gained its original momentum from the inauguration
of radio service several years ago in all of the Statler Hotels.
It is said that the entire installation cost $1,000.000 and was
well worth the expenditure. At any rate, radio is still a
feature of this chain of hostelries.

In the early davs of radio broadcasting. hotels tried out va-
rious schemes to provide reception for their guests. One of
the most popular earlier plans was that of keeping on hand
a stock of portable receivers to operate from a “loop” antenna
and of renting these to guests at a nominal fee. One Chicago
hotel followed this plan and found that it offered such a strong
appeal to guests that many wanted to purchase the receivers
outright to take with them when they left. To meet this
demand the hotel developed a selling scheme whereby any
departing guest could purchase the receiver he had used. apply-
ing the rental he had paid toward its price. As a result a great
many of these receivers were sold at a sufficient profit to make
the plan worth while.

In general, however. the renting of individual receivers to
guests was not entirely satisfactory because of the incon-
venience of battery renewals and tube damage which resulted
from careless manipulation of the receivers by the guests, and
by the necessity for using a “loop” antenna, with its attendant
difficulties in steel-framed hotels. Another drawback was the
annoyance caused in neighboring rooms by loud speakers oper-
ating late at night.

The next step ahead was the adoption of a centrally installed

coupling system.

includes automatic

(Above) Eighty individual receivers may be operated

from a single outdoor antenna by means of a special

(Right) A three-channel amplifier

system in the Plymouth Hotel, New York City.

time switches

power off and on at predetermined hours, thus elimi-
nating the need for an operator

Rapnro Nrws ror May, 1930

“Radio 1n

Hotels and Apartments
to the Need for
Installing Lowud

By S.

receiver and amplifier with the
output wired to headphones in
each room. Headphones were
still popular in those days, and
were admirably adapted to hotel
use because they could not dis-
turb guests in adjoining rooms
and required little power to oper-
ate—a decided advantage in view
of the limited power-handling
ability of the so-called ~‘power”
tubes of that day.

Naturally. as loud speakers
were improved and came into gen-
eral use in homes, hotel guests
began to demand them in place of
headphones. In the meantime
larger power tubes had been placed
on the market. and amplifiers be-
came available to provide the in-
creased power necessary in the

This

which turn the

operation of a large
group of loud speak-
ers. So from this be-
ginning hotel radio
was gradually worked
up to the present-day
state of near perfec-
tion, overcoming
many obstacles which
the casual visitor to
a hotel little realizes.

The cost of an in-
stallation in a large
hotel is no small item,
particularly as a
single central receiver
and amplifier have
not been found ade-
quate, since such
equipment permits
the distribution of
only a single program. Obviously no one program can sat-
isty all types of listeners, so the usual plan in hotels has been
to provide from two to five program channels. thus making a
corresponding number of programs available from which each
guest may make his selection, but requiring one receiver and
amplifier for each of these channels. A first-class hotel instal-
lation costs anywhere from $20 to $75 or more per room, de-

www americanradiohistorv com
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Lvery Room”

Foverywhere are Awakening
by

Modernization
Speakers in Every Room

Gordon Taylor

pending upon the number of
rooms. number of channels and
quality of service.

In spite of the cost. more and
more hotels are going in for
radio. because time and again it
has demonstrated its value in at-
tracting guests. Obviously if the
prospective guest has a choice be-
tween two hotels which are other-
wise equally attractive, he will
favor the one that offers the ad-
ditional attraction of radio in his
room. Realizing this, it is be-
coming quite customary for new
hotels to be radio-equipped. since
the hotel field is highly competi-
tive. and a new hotel must in-
clude up-to-date refinements and
conveniences to an outstanding
degree. if it is {0 obtain its share
of business.

This same condition works the

1009

Built-in magnetic speak-

ers are fool-proof and

inconspicuous. The vol-

ume control and program

selector are within easy
reach

other way around also.
That is. the new hotels
with many added re-
finements dig into the
business of existing
hotels. with the result
that slowly but surely

One of Hotel Pennsylvania’s dining-
rooms in New York City which is
equipped with loud speakers. In the
photograph above the loud speaker is
concealed behind a grille in the ceiling

the older hotels must
be remodeled to pro-
vide some of the pres-
The schematic layout of a typical EI}.t_.ddy 1ehnemer_1ts.
power amplifier installation for ho- Within the et few
tels. At the left is shown a multi- vears many of the

ple antenna system which permits
the operation of a large number of
receivers from a single antenna

older hotels are going
to find it necessary to
install radio. and this

=
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will result in a tremen-

dously increased tield

of operation for instal-
lation men and manufacturers of hotel radio equipment.

While on the subject of the field that hotels offer to the
radio industry. it is interesting to note that an average of 770
new hotels are erected annually. costing on an average approx-
imately $225,000 each for construction alone. This represents
a potential market for radio equipment and installation
amounting to over $3.000.000 annually, and this is in new hotel
construction alone.

For every one of these new hotels there are approximately
35 already existing hotels. That is, in a survey made early
in 1928, there were shown to be 26.000 hotels in the United
States. Many of these, of course. will never be radio equipped.
but many, on the other hand. are “live prospects.” which in the
aggregale represent a tremendous potential market that has as
vet scarcely been touched. Obviously there are tremendous
opportunities here for the development of radio business,
much of which is simply awaiting more aggressive sales and
promotional activities on the part of those who have service
or equipment to sell.

Modern hotel radio equipment (Continued on page 1037)
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~ SOUND MovIES ~

\

RECORDING REPRODUCING
Souno AN N (o =
LEVELS ELECTRICAL ELECTRICAL
SENSATION +-:20DB. LEVELS LEVELS
OF PAIN
THRESHOLD | g4
OF FEELING T
TRUCKS AND L 70
TRACTORS free
LOUD SPEAKERS +——
1s i
YELL 150 -
ORDINARY 140 RECORDING e
CONVERSATION L L o [
(LIGHT VALVE) ™ _ 5
ZERO LEVELS 10 S~ ZERQ LEVELS §0 ™
WHISPER +4-20 ~o =
SNy DISK 3
\\BEPRODLéCER»-—ﬁ s
<
THRESHOLD 0F | o SO
AUDIBILITY S~o
~
PICKUP -
CARBON MIKE +-40 FROM FILM 35
CONDENSER 1 _
i MIKE 60

The chart above shows the values of sound, indicated in
decibels, dealt with in the sound movie field. In the record-
ing end two scales show the relative values of sound against
microphone pick-up, while the reproducing scale indicates
the electrical values of sound obtainable from audio units

OT content with surrounding the infant industry with
a haze of technical phraseology sufficient to impress
all common folk with the dignity and awesomeness of
his profession, the radio engineer has constantly in-
creased his vocabulary, with terms borrowed from the realms
of physics and other branches of science. Out of the depths
of these esoteric mysteries has recently come a new word,
baffling to the layman. ear-tickling yet puzzling to the prac-
tical radio man: the ‘“decibel.” To
penetrate the mysteries of the decibel,

Ranro News ror Mavy, 1930

ehold!

What It [s, What It
and Something

By C.

“The radio engineer
has constantly in-
creased his vocab-
ulary with terms
borrowed from the
realms of physics
and other branches
of science”

and to lay bare before the very eyes of
the palpitaling reader this perplexing

product of science, is the purpose of i The decibel is a ratio.
this article. .

Before perusing further, the reader is Nothing
requested to accept the following fun- 1 less. 1t

damental conception: The decibel is a
ratio. Nothing more or less. It is not
sold by haberdashers, nor do doctors
prescribe it as a tonic. It represents
merely the relation between two quanti-
ties, whether of sound or of electrical
energy.

Another point: if we increase the

more
represents
merely the relation
between two quanti-
ties, whether of sound
or of electrical energy |

e power losses or gains with those cn-
countered in the “standard reference
circuit.” This latter consists of two com-
mon-battery telephone sets connected
through transformers to a length of
standard cable, which in practice was
replaced by an artificial line represent-
ing the ordinary telephone cable, with a
| normal resistance of 88 ohms and a
capacity of .054 microfarad per mile.
If the input to such a circuit was in-
creased. the amount of the increase
could be measured in teims of the
}, length of standard cable that had to be

nor

amount of power in a circuit 100-fold.
we raise the power level 20 decibels; if
we increase it 1000-fold, we raise it 30
db; 10,000-fold, 40 db; 100,000-fold, 50 db; and so on. Each
time we multiply the power by 10, we add 10 decibels to the
power level. Thus this compact unit proves very useful when
dealing, for example, with gain ratios of modern amplifiers,
which when using screen grid tubes may vield overall ampli-
fications (antenna to loud-
speaker) of 100,000,000
—a figure that can be ex-
pressed with a consider-
able saving of white paper
as 80 db.

Unlike the pound, the
foot, the inch, or the
gram, the decibel has no
counterpart in a concrete
object. It is a wholly ar-
bitrary standard, set up
originally by telephone
engineers for convenience
in measuring efficiencies of
telephone circuits. Its
immediate ancestor was
the “mile of standard
> used to compare

“The decibel’s immediate ances-

‘mile of standard
cable’” cable,’

tor was the

inserted in order to bring the output
back to its previous level.

The greatest objection to the “mile of
standard cable” as a unit for practical work was that a mile
cable, having a certain amount of inductance and capacity,
does not have a flat frequency characteristic; the transmission
depends upon the frequency as well as the power. In dealing
with different types of circuits, there was need for a new unit
—one entirely “distortionless”; one based upon power, since
gain or loss of power is the true measure of efficiency; one
represented by a simple ratio, and somewhat comparable with
the old standards. To find the over-all gain of a multi-stage
amplifier, one must multiply together the individual gains—a
clumsy operation, especially where the product runs well into
the millions. For this reason, it was decided to make the new
unit logarithmic, since numbers may be multiplied simply by
adding their logarithms, and with a logarithmic unit as
standard,, over-all gains could be expressed as the sum of the
individual gains. Moreover, the ear hears not uniformly ac-
cording to the intensity of sound. but upon a logarithmic scale,
and such a unit would be useful also in sound work because
it gives an accurate picture of our true auditory reactions. It
was for these reasons that telephone engineers adopted a new
standard, which they called the transmission unit—abbreviated
“TU.” An international convention later changed the name of
the unit to “decibel;” in commemoration of the work of
Alexander Graham Bell. As it happens, one decibel is about

wwWw americanradiohistorv com
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e Dec‘z'ée

Means, How [t Is Used
About Its Origin

Sterling Gleason

“Common sound lev-

els range from the

whisper at 20 deci-

bels, to ordinary con-

versation at 40 and a
vell at 50"

the smallest change in sound intensily that
can be detected by the ear. and the term is
sometimes called “sensation unit” by acous-
ticians. Thus the three abbreviations, db
{or decibel, TU for transmission unit, and
su for sensation unit, stood for one and the
same thing.

As an expression of a ratio of one amount
of power to another, the decibel is measured
by the formula: 10 log, P, P.. That is, the
number of decibels’ gain or loss is found by
multiplying ten by the common logarithm of
the numerical ratio of any two amounts of
power.  Ifor voltages or amplitudes. or cur-
rents, the logarithm of the ratio is multi-
plied by twenty instead of ten. since power
is proportional to current squared or voltage
squared, and twice the logarithm of a num-
ber squares the number. The latter formula
holds true in the electrical meaning only for constant im-
pedance. Where transfer of energy involves a change of im-
pedance or of phase, various corrections must be applied. For
an excellent discussion of these adjustments, the reader is re-
ferred to an article by John D. Crawford in the October, 1929,
“Experimenter,” a publication issued monthly by the General
Radio Company.

For the benefit of those whose memory of this branch of
mathematics may be a hit hazy. we shall devote this para-
graph to a quick, superficial review of logarithms. Now the
common Jogarithm is merely a way of writing numbers in
terms of ten raised to a certain power. Instead of writing ten,
we write its exponent, which denotes the power to which ten
has been raised. Thus one hundred is equal to ten to the
second power (10%), and the logarithm of one hundred is the
exponent, 2. The logarithm of ten (10') is 1. If the number
is less than ten, but greater than one, the logarithm will be
some decimal part of one. In other words, the logarithm of a
number is the exponent by which ten must be raised in order
to cqual the given number,

10°= 100; therefore. log
10"=1000: therefore. log

100=2.
1000=3,

L el
Y DECIBEL, —_Hs X s :
‘-"‘:.E‘d_/_uéL_fr‘:-ﬂi—: find the ratio for the equivalent loss, then

“One decibel is about the small-
est change in the sound intensity
that can be detected by the ear”
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Here are indicated the sound levels in decibels of the
microphone cutput, speech amplifier, broadcast transmitter
and the radio receiving svstem

Since ten is the base of this svstem. one can estimate 2
logarithm down to the nearest whole number. simply by count-
ing the number of places between the first digit and the decimal
point. Thus the number 869. having two places after the
mitial digit. 8. has a logarithm somewhat less than 3 (which is
the logarithm of 1000), and 2 (10g 100)—the exact logarithm
being two plus a decimal fraction. To find the logarithm ac-
curately, one must consult a table of logarithms.

If you would like to be able to cstimate gains or losses
quickly in terms of decibels. you will find that the easiest way
1s (o memorize the loss ratios corresponding to 1, 2, and 3 db.
They are. respectively. 4 /5. 2/3. and 1/2.

Questivi: If a loss of 3 db represents a loss of one-half, how
much loss is 6 db?

duswer: Since adding logarithms multi-
plies the numbers they represent. adding 3
decibels” loss multiplies the 3-db loss by V4.
Therefore a loss of 6 db represents two suc-
cessive losses of 3 plus 3 db. or, 2 times
V2=14, which is to say that the power has
been reduced to one-fourth its former value.
Similarly. a loss of 9 db would reduce the
power to 4. and so on—each additional loss
of 3 db halving the power. A loss of 5 db
is equal to successive losses of 3 plus 2 db.
and therefore the power ratio is 2/ times
1,2, or 1/3.

To calculate gains. the easiest way is to

invert the fraction.

Question: What power ratio corresponds
to a gain of 8 db?

Answer: Eight equals 3 plus 2, and the
loss ratios for 3 and 2 are respectively, 1/2
and 2/3. Multiplying ¥4 x V3 x 2/3 = 1/6.

Inverting, we have a given ratio of 6.

For numbers above 10, the process is simple also.  Prob-
lem: What 1s the power ratio corresponding to 14 db?
Solution: A 10-db loss represents a ratio of 1/10: d-db’ loss
equals 2 plus 2 db. or 2/3 x 2/3. Therefore, a loss of 14 db
equals losses of 10 plus 2 plus 2 db, or a ratio of 1,10 x 2/3
x 2/3 = 2,45, Invert-
ing. we find the gain to be
45/2. or about 23 times.
Tor 24 dh.. we would mul-
tiply the ratio by ten, giv-
ing a gain of 230; 34 db
would represent a ratio of
2.300:1; 44 db, 23,000: 1;
and so on.

The accompanying
table. reproduced from
the “Bell System Tech-
nical Journal,” may assist
in  rapid computation.
(Continued on page 1031)

“The decibel is nothing more nor

less than a ratio. It is not sold
by haberdashers nor do doctors
prescribe it as a tonic”
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me High Road » Adventure

Radio Operating Aboard Ship Can Be the Ideal Stepping-Stone to Any

of Many Interesting and Important Radio Posts.
Pudding Is in the Eating—Here Is the Pudding

HERE are boys and young
men in every town, city and

By Louis L. Credner*

The Proof of the

store, the office, the shop or the farm,
really wish to live their adventures

hamlet of the nation who arc

literally eating their hearts out because they were born
too late. They believe all the romance and the opportunity
for shining accomplishment have passed into history.

As a matter of fact, they have been born at just the right
time to achieve their desires. They are the lads with the rest-
less thoughts; the boys with the impelling urge to go places
and do things.. They are the young men in whose hearts live
the same high courage and desires that sent the Vikings out

: instead of just dreaming of them,
they can do so. They have only to prove that they have the
will to smash the shackles which bind them and then boldly
hit the trail of their desires. Today you can go places and do
things which were impossible in the old days, for the world is
indeed moving forward. We have passed through the age of
the many-oared galley and the foot traveler, the uncertain
progress of the windjammer and the covered wagon. the swifter
pace of the steamboat and the iron horse, the rush of the

on theéir -raids and voy-
ages of discovery; that
enabled Christopher Co-
lumbus to lead his small
fleet of three tiny vessels
across the terrifving ex-
panse of Atlantic waters;
that centuries earlier
made even the name of
Attila the Hun a thing to
be feared; that drove
Marco Polo eastward to
China and Paul of Tar-
sus westward Lo Rome;
and i our own day has
made Lindbergh the
“Lone Eagle” and took
Byrd and Wilkins to
hoth the top and bottom
of the globe.

Today, if these boys
who are unwilling to
coniine their lives to the

*Principal of the West
sude Y 1. C. A, Radio
Schools, New York City.

WEST SIDE Y.ALCA. EDUCATIONAL DEPARTMENT
5 West 63d Street, New York City

Office of the Tducational Director

Mr. Arthur H. Lynch, Editorial Director
Mackinnon-Fly Publications, Inc., 381 Fourth Avenue, N. Y.
Dear Mr. Lynch:

Our eraduates, operating radio aboard ship. visit cvery port on earth.
Qur repair men arc in every state of the Union, and also in many for-
eign lands. No period of radio history offers greater opportunities for
vouth than are now prescented.

Any yvoung man with the right mechanical aptitude. with normal good
health and with a desire to specialize in radio work faces after gradua-
tion a ficld that is international in scope—a vast, active and young in-
dustry with its greatest vears ahead of it—and a work that presents
the widest conceivable latitude for all the service and inventive talent
lie may be able to give (o it.

There are abundant jobs for mechanics—and also as many chances
to get into business for themselves as any serious, industrious, studious,
capable and ambitious young man would desire.

It is common sense ihat we all do best that which we like most to do.

"or voung men who like radio the challenge is not to the opportunities,

the challenge is to the voung men themselves: to get busy and decide

thoroughly to qualify themselves for the work they desire to do.
Sincerely,

Arvert H. Erennovz.

www americanradiohistorv com

turbine-driven ship and
electric locomotive, un-
til now we annihilate dis-
tance by flving through
the clouds in airplanes.
If you wish to travel
the highroad of adven-
ture and then tell the
whole world of vour ex-
ploits ¥ou can have your
wish, and the good fairy
who will make that wish
come true is “Radio.”
The road over which
radin will lead you is a,
varied one, but always it
is an interesting and
profitable one. It may
take you to unknown
places or it may show
vou adventure in the
midst of the largest and
most crowded cities. No
matter whether vou de-
sire 1o seek vour fortune
on the sea. in the air or
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on land, you may have that desire fulfilled, for radio is needed
everywhere. Wherever there is need of speed, wherever there is
need of safety you will also find a real need for a radio, for
radio is becoming a prime factor in safety on sea and land and
in the air.

Where Opportunity Lies

Roughly speaking, the opportunities in radio are divided into
three classes: the radio operator, the radio mechanic and in-
ventor, and the radio executive. And each of the three classes
has outlets in many fields.

For instance, the radio operator may be located on ship-
board, sailing to all corners of the globe. Or, on the other hand,
he may be in charge of a shore station, sending commercial
messages or giving compass directions to those afloat. He
may be stationed at a flying field, directing the movement of
aircraft, or he may be aloft in the plane, with his safety de-
pending upon receiving accurate forecasts of weather changes
over the course he is traveling. He may be connected with a
transcontinental railroad, in continual contact with all its
trains, or in any one of the many phases of commercial hroad-
casting.

The radio mechanic may find his work in any of these places,
for where there are operators there must always be mechanics
as well. In addition he will go ahead of the announcers and
photographers, to the scenes where history is being made, the
big football games and prize fights, the political conventions
and other important gatherings, and will be rushed by plane to
the places where spot news of the day is happening so that the
impatient public can receive the details.

For the inventor there is no Hmit as to what he may do,
for the seemingly impossible of today is rapidly becoming the
commonplace of tomorrow.

And if any think the financial return is nol great enough
fo challenge the most ambitious. let him consider the possibili-
ties of the radio executives. the men who will control all

the various phases of radio in connection with aviation, rail
transportation, commercial message companies, broadcasting,
news service, architecture, amuscment enterprises, the automo-
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bile, the motorboat, police departments and many lines of big
business. 1In fact, the end of the trail is not in sight.

As an example, radio sets in automobiles, instead of being
just a fad, as some may have believed, are already being
adopted by General Motors, Chrysler and Dodge among the
manufacturers and equipment for other makes is being made
by Delco-Remy, American Bosch and Transitone, National,
Silver-Marshall and many others.

At the present time several aviation transportation compa-
nies are looking for men competent to design and supervise all
the necessary sending and receiving equipment for their lines,
and also the personnel needed to operate it. The opportunitics
in radio are not of the past, nor vet of the future. They are
here right now.

Operating as a Start

If you select radio operating for vour start (and notice I
say start, for operating often leads to rapid advancement in
the mechanical and executive fields), you will find it a most
interesting life. It will give vou the opportunity of going to sea
and visiting the strange places of the world. to talk from ex-
perience of gay Paris, far-off Hongkong, the beauties of a
Mediterrancan sunset, or the strange native customs in the
istands which dot southern waters.

The radio operator is an officer and lives like all the other
officers on board ship. He eats with them and is provided
with officer’s quarters, which are cared for by a special steward
or cabin boy. All passenger ships carry two or more operators
(the Lewiathan has eight) and freighters usually carry one.
Un passenger ships a continuous radio watch is kept. while on
freighters a watch is kept only during a few minutes of every
hour during the day and early evening. The work is light,
pleasant and interesting. When a ship is in port the operator
is free to go ashore and do as he pleases. Some freight vessels
remain in foreign ports for weeks at a time and the radio oper-
ators have splendid opportunities to make excursions inland.
They also have plenty of time for studying, experimenting and
preparing themselves for promotion.

While the bulk of the work of (Continuwed on page 1043)

The Proof of the Pudding

The aluve photograph was made at a dinner recently held in New York
City tendered to Rudolph L. Duncan, when he was made President of the
R, C. A\ Institutes. A great number of those who attended are snccessful
in the radie industry and were formerly radio operators.  Some of them
are as follows:

t. Capt. R. M. Ranger, Photo Radio Engincer R. C. Ay 2. A, A. Tsbell,
Manager, Commercial Departinent R. C. Communications; 3. . B.
Cooper, Radio Manufacturers’ Representative; 4. \'. Ford Greaves, Radio
Sales, TFellow 1.R.E.; 5. Gano Dunn, President F. G. White Engincering
Corporation; 6. Geo. H. Clark, Manager Exposition Division R. C. A
7. Rudolph [ Duncan, President R.C. AL Institutes, Inc.; 8. 1. M.
Stevens, General Supt. Radiomarine Corporation of America; 9. W. K.
Wing, Fditor Radio Broadeast: 10. |. ). Meacham, Viece President QRV
Radio Society: 11. W. . Cockitt, Manager, R. C. .\. Communications
Company: 120 Victor Kubanyi, President of a New York Real Fstate Com-
pany; 13, Samuel Kay, Radio Instructor, R. €. A. Institutes; 14. Chas. J<.
Drew, Radio  lustructor, R. C. A. Institutes; 15. \W. S, Fitzpatrick,
Assistant. Manager, Exposition Division R. C. A.; 16. L. S. AManley,
Manager Service Sales Division R, C. A.-Victor: 17. AL 1. Margin, Repre-
senfative Radiotron Division R. C. A.; 18, C. C. T.evin, President Walthal
Radio Company; 19. Austin Lescarboura, Radio Editor and writer—former
Managing Editor Scientific American; 20. A, J. Costigan. Radio 'Traffic
Supt. R, C. Al 210 W. C. Campbell, Radio Representative R, C. A,
Communications Company: 22. O. M. Black, Radio Tnstrictor, R. C. A. In-

stitutes: 23, I°, R, Bristow, Vice President R. C. A. Tunstitutes, Ine.y 24, ¥, H.

Iazethaker, Radio Traflic Supervisor R. C. A; 25, JT. A. Case. Radio
Tustractor. R. C. A, Institutes: 26, 1. H. Dunham, President QRV Railis
Service Company: 27. . H. Horman, Radio Instructor, R. C. A. Institutes ;
28, W. B. Miles, Radio Instructor, R. C. A, Institutes: 29, R. I Bogarilns,
Radio IFngineer, R. C. A, station at New Brunswick, N. J.; 30, Frod
Mualler, "Fraffic Chief, Tropical Radio Telegraph Company;: 31. Charles
Horn, Chief Engincer, National Broadcasting Company: 32.°0. B. Hanson.
Plant Fngincer. National Broadeasting Company: 33. 1. B. Schanz., Kadio
Tnstructor, R. C. A, Institutes: 34, R. . Meisenheimer., Chief Qperator,
Broadeasting Station WABC; 35. 1. \W. Bayne, Radio Instructor, R. (. A.
Institutes: 36. C. 15 Tearce, Radio Instructor, R. C. Institutes: 37.
Arthur Lynel, Editorial Director, Mackinnon-Fly Publications. Inc.; 3k, (-
J. Van Horn, Supt. Philadelphia Wireless School: 39. C. Peterson. ¥adio
School Supt. Newark C. AL Institutes; 40, T.. W, Sinelair, Radio S:iool
Supt. Southern Radio Institute; 41, II. FI. Kiss, Radio [nstructor, Phila-
delphia Wireless School, Baltinore; 42 P. V. Pratt, Radio School *-ipt
Fastern Radio Institute, Boston: 43. A. B. Burdick, Radio School Supt..
New York, R. C. A, Institutes: 44, R. Burnette, Radio Representative;
45. T. Velton, Short Wave Engincer, New Brunswick, N. J.; 46. ., A.
Sullivan, Comptroller R. C. A.; 47. A. A. Nicol, Assistant Treasurer,
R. C. A 48, C. Shandy, Radio Inspector, New York City; 49, S N,
Fox, Radio_Instructor, R. C. A. Institutes: 50. C. S. Anderson, Rulio
Editor R. C. A. Publications, The Wireles e; 51, Ben lazarus, Chief
Engineer. Broadeasting Station WNY(C; J. H. Gregg, Asst. Supt.
Radiomarine Corporation of .America.
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Flying by
Radio Beacon

Being the Story of Some Recent Air-
craft Radio Improvements by an
Author Who Has Been Both Licensed
Radio Man and Pilot for Many Years

. By Captain John R. Irwin*

' E welcome this opportunity

to present Captain Irwin's

articles to Rapio News readers. Captain Irwin
During his very active career he
has occupied many important
posts, among which were Chief
Radio Officer of the S. S. Levia-
i than and radio expert on Walter
i Wellman's ill-fated attempt to
| cross the Atlantic in an airship.

(Above) Aircraft com-
pass indicating device.
The needle pointing to
“Q” signifies that the
airship is on her course.
The needle deflecting

(Above) Combination beam and radio

K.

tion-radio developments closely,

The fixed loop
in the fuselage

to “L” or “R” indicates
that the beacon upon

_ w&hich the pilot is steer-

ing is to the left or

compass receiver, beam receiver controls
on the left and compass on the right.
Beam indicating meter and compass vis-
val course indicator are below to right

of a small bi-
plane used in
air tests

I Rapro News has followed avia-

| as previously published articles
| on this subject indicate. A list
| of them will'be found on page 1060

tries of the United States undergoing a complete
“house-cleaning.” After we had been duly impressed
with the splendid performance of Al Jolson in the
pioneering “talkies,” we observed with wonder the rapid
change from silent pictures to the new type. We are told
that it has brought new faces and new technique to the studios.
But to those of us who have worked in the radio field for a
decade or two. the new faces were not strange and the basic
principles applied to the production of talking pictures. as far
as sound effects were concerned. were nothing more nor less
than the old stock in trade of our friends the radio engineers.
1f we were permitted to invade the strict privacy of a Holly-
wood studio while the production of a “million-dollar picture”
was in process of development, the chances are that one of the
sound technicians would be an old radio friend we had last
seen on the waterfront adjusting the transmitter of an ocean
liner. or handling a problem in his own garret laboratory or the
workship of a radio manufacturer, and so it is coming to be
with aircraft.
If you will consult the roster of the personnel of any large
air transport company you will doubtless find the name of

RECENTLY‘we witnessed one of the leading indus-

*Air Corps Reserve, U. S. Army.
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right,

respectively.

some radio friend. While the military branches of aeronautics
always- required that a certain number of radio engineers
give thought to problems of communication, it is most recent
that the strides of commercial aviation necessitated that radio
provide adequate communication between airships and ground,
as well as aids to navigation to supplement and even replace
the ordinary methods.

It may well be said that it is as an aid to cross-country flying
rather than a method of communication that radio will be
called upon to play its most important part in air transportation.
Desirable as it may be that the pilot of an airship be in com-
municaiion with one of his bases throughout flight, especially
that he may be able to receive frequent reports regarding
weather conditions along his course, it is of far greater im-
portance that he should be aided in maintaining a straight
course toward his destination and. upon arriving in the vicinity
of his goal, be guided in safety to the airport should the sur-
rounding country be obscured, as it so often is, by fog or
smoke. '

Aeronautical navigation over land and sea presents greater
difficulties than navigating a steamship over an ocean. At
first thought, this would appear true as far as navigating an
aircraft over a large expanse of water was concerned, but
should not offer much ditficulty in cross-country flying where
the visibility gained by high (Continued on page 1033)
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A Moderu
M iracte

Majestic Did a $70,000,000 Business Last
Year with a Datly Production of 3,000
C()/'}//)/ejfe Recervers

OMANCE — speed — and more speed — fancies made facls
almost overnight. A $3,000,000 business in 1927, $40,000,000
in 1928 and $70,000,000 in 1929. Expansion in production
so rapid as to take onc’s breath away. Such is an impres-

sionistic picture of what goes on in the plant of Grigsby-Grunow
Company. Chicago, manufacturers of the Majestic radio.

The remarkable things this concern has done, and is doing, can be
epitomized in a sentence. Each day maierials for one day’s produc-
tion are received at the front door, and cach night the day’s produc-
tion is on its way to thousands of dealers. Not a square foot of
storage for finished sets. Every month’s production is increasing and
it is now assured that the Grigsby-Grunow Company, by Septem-
ber 1, 1930, will be producing 7,000 sets daily.

Specitic policies and methods have been followed in stepping the
production up to 5,000 radio sets—over three-quarter million doliars’
worth—per day in the plants of a seven-vear-old radio parts man-
ufacturing company that a year and a half ago had never made a
complete radio set in its corporate life. This story is not about radio
manufacturing.  Instead. its subject is: Speedy Industrial Expansion.

Steady mass production, evidently (Continued on page 1037)
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(Top) Chassis assembly lines in the Grigsby-Grunow
factoryv. (Above) Machines operated by girls turn out
20.000 cabinet legs each working day. (Below, left)
JFinal assembly in the cabinet factory said to be the
largest furniture plant in the world. (Below) Coil-
winding machines consume a large portion of the 60,000
miles of wire which goes into each dayv’'s production
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A Set lester
De l.uxe

N no other profession is time as readily mea-
sured in dollars and cents as it is with the
radio serviceman. If he is properly equipped
with testing apparatus he can completely ana-

lyze a radio installation, and localize the ditficulty

in a few minutes. Too many of us
try to get along with a voltmeter and
a screwdriver. This means a tedious
searching process that impresses the
owner of the set with the idea that
we are only guessing, and his confi-
dence is destroyed immediately. On
the other hand, if we can localize the
difficulty in a few minutes and fix it,
the owner will feel that we are fa-
miliar with our work, and will have
confidence in the results. A large
amount of time is tlso saved in this
way.

However. set analyzers cost money,
and the man who is just starting on
his career as a serviceman has little
to spare. If he can construct his
own analyzer, utilizing
time that might other-

wiring diagram. The rest of the parts are all standard, °
and will be described as we come to them.

Let us start with the d.c. voltmeter. This is a
Weston 1.5 milliammmeter, with appropriate series re-
sistors to make four voltmeter scales. Ior the 1.5-
volt scale. use a thousand ohms in series with the
meter. This is Rl on the wiring diagram. R2 is ten
thousand ohms, and gives a scale reading of 15 volts.
R3 and R4 are one hundred thousand and one meg-
ohm, and give scale readings of 130 and 1300 volts
respectively. These values were chosen because they
are even multiples ofthe original
scaie, each being ten times the
previous one, and making the
volimeter easy to read on all
scales. The selector switch is a
Yaxley nine-point switch. using
alternate contacts so that the arm
cannot short two points.

The a.c. meter is a Weston
three-scale meter, a standard item;
a.c. filament readings may be got
by placing the selector switch on

the proper point for
the tube under test.

wise be wasted, he can
effect a substantial sav-
ing in the assembly of
his initial egquipment.
No difficulty will be en-
countered in construct-
ing a tester of this char-
acter, and no little ad-
vantage will be gained
by being thoroughly
familiar with just how

The leads from this
meter are brought out
to pin jacks on the left
side of the panel so
that it may be used
with leads at any time.

The sockets may be
any type that readily
lend themselves to
panel mounting. The
resistances used are Su-

METER
4-8-450V

it works. In this way,
the man who ‘rolls his
own” has an advantage
over the man who sim-
ply purchases a com- )
mercial instrument and i
tries to memorize the '
various functions. i

In this article, the 4
writer will describe
such a tester. The
outfit will do practic-
ally anything that any
other Instrument will

per Acraohms, obtain-
able from Shallcross
Mfg. Co., Collingdale.
Oc Pa., and their values
are all given above
ot with the exception of
500 | | ma R53, which is 100 ohms.
pe. The double-pole. dou-
ble-throw switch is a
Marco item, and is
used to reverse the
voltmeter in case the
filament wiring is re-
versed, as it is in some

do, and will cost about

instances. On a.c. sets

forty dqllars to con- Pictorial diagram of the tester; the lay-out of the instrumetns is it makes no filfierenge
struct. The apparatus exactly in accordance with the position of the parts on the panel on which side this

is mounted in a Corona
portable tvpewriter

switch is thrown.
The switch marked

case. purchased for three dollars, retail. but wide latitude may “T” and “B.P.,” seen just to the right of the sockets, connects
be used here. depending upon what the constructor has handy. the voltmeter either to the tester proper or to the pin jacks
However. obtain the case first. and cut the panel to fit; do not on the right-hand side of the instrument. This switch is not
attempt to buy a case to fit after constructing the instrument. an absolute necessity. but its use prevents the pin jacks from

The onlv unusual parts used are the switches. They are being “alive” when the tester is connected to a set. No such
available from a number of manufacturers and the ones used  switch is used on the a.c. meter. since no such objection arises.
here are H. & H.. having four contacts with a tumbler that The wiring on the four switches for grid, filament and plate
closes the two upper contacts when the lever is thrown up. and  voltages, and plate milliamperes may at first seem somewhat
the two lower contacts when the lever is thrown down. Six complicated. However, a little study of the wiring diagram is
of these switches are used, as may be seen by referring to the in order here. Taking the negative filament as a reference
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How to Build and Use
An Instrument of In-
dispensable FValue to
the Experimenter
and Serviceman

By G. E. Fleming”®

point, the grid will be more negative than this point, and the
plate more positive. which means that in one instance the posi-
tive side of the voltmeter must be connected to the tilament.
and the negative side to the grid. In the next instance, the
negative side of the voltmeter will be connected to the filament
and the positive side to the plate. A little study of the diagram
will make this much clearer than a prolonged explanation.

The only point that is Hable to cause any confusion is in
obtaining the plate milliamperes.  Anyone who has atiempted
to make shunts for a meter in fractional parts of an ohm
knows that this is practically impossible. To avoid this con-
tingency let us measure the drop across a 100-ohm resistance
in the plate circuit of the tube. Since this test logically fol-
lows a plate voliage reading, let us leave the “P” switch down,
and then throw the "MA” switch down. This disconnects the
negative of the meter from the filament, and connects it to
the low side of the resistance. Reading on the voltmeter
scale, we read the voltage drop across this resistance. A little
study of Ohm’s law shows us that for each milliampere flowing
through a 100-ohm resistance, the voltage drop will be 0.1 volts.
Therefore the plate current of the tube will be ten times the
voltage reading. In other words, the 1.5 voltage scale becomes
the 15-milliampere scale, and the 13-volt scale will be 150 mil-
liamperes.  This may seem a little confusing when written. but
i the use of the instrument it will cause no difficulty.

The jack shown is of the closed-circuit variety, and is used
when five-prong tubes are to be tested. An adapter, as shown
in Fig. 2, is made up, with the cathode lead brought to the tip

*Loftin-\White Laboratories.

Rear view of the panel. The meters are shown on either

side at the top. At the lower left may be seen the fixed

resistors, while the six snap switches are clearly out-
lined in the center
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Front view of the set tester showing the tester leads, the connect-
ing plug and the adapter used when five-prong tubes are to be
tested

of an ordinary phone plug. With the adapter in use this plug
is inserted in the jack, which automatically makes the cathode
the point of reference for all readings.

The switch to the left of the sockets is for the grid test. In
the “G” position, the grid is connected in the normal manner.
with whatever bias there is on the tube. The throwing of this
switch to the “T,” or test. position, disconnects the grid and
returns it to the cathode or negative filament, as the case may
be. This will give an increase in plate milliamperes that ap-
proximates the mutual conductance of the tube. which
s the measure of worth of that particular tube. A table
could be drawn up giving the approximate changes for various
tubes. but it would be better for the new user to test several
tubes known to be good, of each type. in order to learn just
what changes occur.

Every item has now been covered except the plug that con-
nects the tester to the receiver. This may be a discarded tube
base, the cable leads carefully soldered to the appropriate
prongs. The cable may be a four-lead battery cable, if the
filament leads are heavy enough to carry the large current of
the filaments of a.c. tubes. .

To use an instrument of this nature. remove a tube from the
receiver and plug in the tester in the socket from which the
tube was removed, first being sure that all the switches are at
the “ofi” position. Insert the tube (Contimed on page 1035)

A schematic circuit of the tester. This will prove val-
uable to the experimenter who wishes to substitute other
parts for those specified in this article
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Editor, Rapio News, Sir: Big im-
provenment in your magazine. I had fig-
ured on dropping it under the former
régime,

Your March editorial. “The Broadcast-
ing Goose.” is by far the best article on
this subject that I have read.

You describe exactly what we do, only
that we have learned just when to cut
them off.

One of our pet aversions is the list of
cars, etc.. on the General Motors hour.

Some have so much and such irritat-
ingly obvious “~bunk” that we have
ceased to tune them in at all.

Lies and extravagant statements are
boomerangs. The advertisers are, of
course, necessary and a few know how to
do it. The majority, however, are JUSt
kidding themselves when they work in
too hrge a percentage of direct adver-

tising.
Yours truly,

E. T. BIRDSALL.
Paterson, N. J.

Editor, Rapto NEws, Sir: 1 wish to
congratulate you on the splendld editorial
which appears in March issue of Rapio
NEews and describes very adequately just
what happens to the programs of those
advertisers which consist in the main of
the specific merits of their respective
products.

The same apphes to those stations,
such as the local in my city, which resorts
to use of records which can be purchased
in the music stores for the portion of
their entertainment program. The aver-
age radio listeners today wish to hear the
human equation and the result is that
the dealer who advertises through such
a medium has simply thrown his money
away, because the mnomy of the lis-
teners in his local service area whom he
is trying to reach will turn the dial to
another progran.

This situation rapidly promotes ani-
mosity toward the small locals with those
who have modern receivers.

Very truly yours,
ANTHONY SOXzA.
New Bedford, Mass.

Editor, Rapro News, Sir: Being a
reader of Rapio News for a number of
vears and at the present time a sub-
scnber, 1 am going to send you a letter
that is just opposlte from the ones gen-
erally appearing in your publication. Thls
refers to opportunities for an experienced
cerviceman. It seems that the radio
schools are responsible for a few of the
letters that I have read in your publica-
tion. Naturally. such letters would tend
to enroll many new students who wanted
to get some of the radio gold.

A;A/Qﬁkf /k

BRICKBAL/=BOUQUET/

So here goes.

I have been in radio since 1909, com-
mencing as an amateur in the State of
New Jersey when coherers and home-
made apparatus was necessary and leyden
jars punctured. Am a graduate of the
Navy Radio School, class of 1913, served
elght vears as a chief radio electrician
in the U. S. Navy, and since the advent
of broadcasting have had a good posmon
with a New York concern in their service
department. That is, the title was good,
but the salary was $35 per week, with a
responsibility of five servicemen in the
field, and personally had to do all the re-
pairs in the shop on every radio set
made, or shall I say thrown together.
Well, I came to the Golden West, but not
like ‘most folks. to linger in the balmy
sunshine and then go back east broke. 1
came out here to work and make a suc-
cess. I must say. I have never had to
look long for work. in the service end of
radio, as I have references that prove my
abrllty in our profession, but as before.
1 have never seen the $500 per week job
that the radio schools tell about in every
radio magazine published.

Incidentally. I heard of the first-class
commercial radio operators which came
out last vear. Well. I took the exam and
I have a first-class commercial ticket, but
who wants to work on board a ship for
870 to $100 per month. and vou know
that’s what is paid men who are respon-
sible for thousands of lives and millions
of dollars’ worth of property. Really,
don’t you think that if the demand was
so great for radio trained men, the sala-
ries paid such men would commensurate
with the demand? But it does not—far
from it.

Here’s another angle. A radio service-
man must have a good test kit. Person-
ally, T have the new Weston listed at
$123 Surely he should be compensated
in accordance with what he knows and I
expect if this letter is published in your
Rapro NEws there will be a few who
will say that 1 can't be efficient or I
would be getting the big money in radio.
All right, how many are, outside of the
oges mentioned in the “Radio Schools
ads™';

A bricklayer gets $14 per day and he
doesn’t have to know Ohm’s law or
doesn’t even have to know how to sign
his pay check—his cross will do. How
come® Here’s my idea of what ought to
be done by and for the radio serviceman.

Each large city should have a radio
serviceman’s club; we won’t say union,
as we want to be more in (the profes-
sional class) a meeting place where ideas
can be swapped, where classes could be
held and men who have the same interest

. - i . . -~
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at heart could gather together and tell of
their findings in radio, and learn of the
other fellows’ discoveries, and in’ turn
have an employment agency where the
manufacturer, the distributor, the dealer
could call for a serviceman and know
that he was going to get a real honest-to-
goodness serviceman, not a screwdriver-
and-pliers technician. Such an organiza-
tion could be run very nicely by the pay-
ment of a small monthly sum to hold a
meeting room for radio men. who are
not radio men on the side, but eat it,
sleep it and dream it.

At the time of writing this letter I am
service manager for a large department
store, with lots of responsibility, but the
compensation would surprise your school
ad writers. Thinking it over. this letter
better not be published. for I would not
want to be the cause of you losing any
of the school ads.

More power to your magazine.
it read like a serviceman’s Bible.

Very truly yours,
Jack E. BoUrkE.

Editor, Rabio NEws, Dear Sir: 1 read
with interest the article published in a
recent issue of Rapio NEws in regard
to the so-called record for message
handling aboard the S. S. Berlin on its
maiden voyage across the Atlantic.

I presume this article was published as
a short story by its author and did not
go through the customary make-up by
the editors of Rapio NEws. However,
allow me to state that a record for mes-
sage ‘handling was established in this re-
spect durmu the vear 1918 and to my
knowledge has never been broken.

Perhaps you may recall the days of
the late World War when the boys were
coming back from France: the steady
stream of transports, destroyers, battle-
ships of every line, merchant shrps etc,,
loaded to capacity and over with the
A. E. F.,, and how nearly every one of
these bOVs had a message of cheer and
good news to their loved ones.

Bar Harbor, Maine, was the principal
point along the whole Atlantic coast for
the erchange of private. commercial and
government traffic between these home-
bound vessels. Station NBD was forced
to capacity with three transmitters, one
Arc and two spark sets, to clear traffic
from the steady line of incoming west-
ward and homeward-bound vessels.

All three of the transmitters at NBD
were remote control, the transmitters lo-
cated at a point eight miles distant at
Seawall, Maine. The Arc was tuned at
2,400 meters and 3.200 meters. A 10 k.w.
spark transmitter was operated on 1,300
meters (although it was adjustable be-

. (Continued on page 1064)
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Gilbert G.

Srown

Fig. 2—In a car space is at a
premium and therefore the auto-
radio receiver is planned to oc-
cupy as little space as possible.
Note how, in the receiver illus-
trated to the right, space has
been conserved by mounting the
tubes within the r.f. coils, a fea-
ture of design worked out by Nr,
Brown
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A Compact
AUTO-RECEIVER

Here Are All the Constructional Details for a Successful New

Car Receiver.

The Novel Method of Mounting Coils and

Tubes Is Only One of Many Which Make This Receiver Par-
ticularly Desirable for the Custom Set-Builder and Serviceman

PRING is again upon us and as our
minds and cars turn to the open
roads after being confined for the
winter months, we find a new accessory to accompany

us on our many spring and summer trips. This time it is in
the form of a compact radio receiver especially designed to
meet these requirements. The writer has spent several months
in the laboratory designing and perfecting such a device. which
has emerged finally in the form of a six-tube battery-operated
receiver embodying various constructional and circuit features
which lend themselves particularly to a receiver of this nature,
and should be of special interest fo the home set constructor.
Before delving into the circuit and constructional details. a
chronological but brief description of the different circuits
tested would seem to instill in the mind of the reader that the
final circuit was not accepted as the ultimate, but rather because

By Gilbert G. Brown*

ity of this set was excellent, but the A
and B battery consumption was prohibi-
tive. Fading due to variable field strength
was very pronounced on the open road. It was also found
that ignition noise was very prominent due to the exceptionally
high radio-frequency gain.” Then. too. it was found that plenty
of output for an average car was reached long before the power
tubes began to be overloaded.

The next step was to drop one of the audio tubes and use
a straight —71A circuit with the same plate potential applied.
2.e. 180 volts. Tt was found that there was still more than
ample volume before the power tube overloaded. The plate
voltage was then dropped to 133 volts. which seemed to be the
optimum value. and as overloading was at no time noticeable a
great saving in B battery consumption naturally followed.
The next step was to drop a stage of radio-frequency. Al-

of its low cosl and simplicity of construction. The first re- though this still left plenty of radio-frequency gain. selectivity
ceiver perfected was a X was not up to a value
7-tube receiver employ- 100 : desired by the writer
ing three stages of X o0 3 / [~~— AP and it was decided to
screen-grid radio-fre- E \ / \// go back to four tuned
quency, a power detec- 2 il \/’ Tow —TowWNT circuits.

tor, one resistance- f ot e e N TN T Theoretical com-
coupled stage using a % - D T T e putations showed
screen-grid tube look- = ' | ’ ] { l J F16.6 that if a receiver hav-
ing into a —71A push- > s o ing three radio-fre-

5 10 15 20 25 30 35 40 45

pull stage, which in
turn operated an elec-
trodynamic type loud
speaker. The sensitiv-
_*_(‘Fi-(*f Engineer, hundred miles.
dyne Radio Company.

Auto-

~ MILES DRIVEN DUE SOUTH FROM LOS ANGELES —

Fig. 6—The performance curve helow illustrates the small amount of fading
experienced in the operation of the auto-radio receiver designed by Mr.
Brown on a test trip from Los Angeles due south for a distance of one
In each case of severe fading it was noted that this phe-
nomena occurred while in the vicinity of a town

50 35 60 65 70 75 80 85 90 95 10C .
quency stages. at a gain
per stage of 12. could
be evolved, more than
ample output could be
assured when the field
strength of the sta-
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i1 INSIDE MEASUREMENT

43/8" FROM INSIDE OF CABINET TC BCTTOM OF SHIELD
3/a" FROM BOTTOM OF SHIELD TO BOTTOM OF CABNET

Fig. 4—Specifications for building

the metal receiver cabinet. In each

of the compartments housing vacuum

tubes the underside of the top of

the shield can is lined with sponge

rubber for tube protection and shock
absorption

Fig. 10—Details showing the con-
struction and assembly of the re-
mote control, including the beveled
disc, drive and bearing, for rotat-
ing the tuning condenser shaft

tion picked up did not drop to
less than about 1%% microvolts
per meter. It was further found
that in a set with higher radio-
frequency gain picking up a
staton of less than this field
strength that the ratio of sig-
nal-to-noise level was so small
as to render the music and speech
unintelligible. Therefore a cir-
cuit having three stages of high-gain
radio-frequency amplification, a
plate-rectifving detector and two
stages of audio-frequency ampli-

fication was the next experimental model; this receiver was
fairly satisfactory, but as the power tube overloaded long
before the detector circuit and as the writer wished to incor-
porate some device into the receiver which would give higher
sensitivity on very weak signals without affecting the more
powerful ones, the 200A detector was next given a tryout. It
fulfilled these requirements very nicely and did not overload
prior to the power tube. The addition of this detector circuit
acted in no small degree as an automatic volume control due
{o its extreme efficiency on weak signals and comparative in-
The last-mentioned receiver is
the one about to be described by the writer as, in his opinion,

sensitivity on strong signals.

~ REMOTE CONTROL ASSEMBLY —

1/16" BAKELITE
_.---~TUNING DISC

.-~ EDGES BEVELED

“*TSLIGHTLY WITH FINE

‘EMERY CLOTH, THEN
RUBBED WITH AN

ol OILED CLOTH
L)
NUT_SOLDERED ON
AFTER ASSEMBLING
COTTER
WASHER~\\ KeY
'
5 et B 47
DRILL TO SIZE OF = ils] =h

FLEXIBLE CABLE
THREAD FOR :
&£ B SPRING

ow / '

SCREW_AND SOLDER

BRACKET TO CHASSIS
DIRECTLY BELOW THE
COND. SHAFT, BUT DO
NOT FASTEN PERM-
ANENTLY UNTIL IT’S
CAREFULLY ALIGNED

own car.

will be objectionable.

a satisfactory receiver for automobile use.

A few of the demands placed upon this receiver, and

Fig. 7 (To the left)—For

those who wish to wind

their own coils these speci-

~ RFECOL ~
.A.

ND)

Ed

0
PRI.WIND.-—: f

90 THREADS TO_THE INCH-
STARTING AT THIS END

® THIS SPACING TO BE
1/8°ON ANT. COSL

~ ANT. COIL~
A I.ugs are used for terminals

Q
CHASSIS -7
d

GRID-

LUGS MARKED"A" HAVE NO =
CONNECTIONS BUT ARE BENT =
OVER AND SOLDERED T0O THE
CHASSIS TO FORM BRACKETS

CROSS-SECTION OF Colb

SHOWING METHOD OF

CONNECTING PRIMARY
LEADS TO LUGS

PRI END
CONNECT A AND
8 TC B+ LEAD

fications will prove helpful.

and coil mounts

ONE PIECE OF 3/ip' BAKELITE
650 HIGH AND 4'-D WIDE-

MOUNTING \
_-HOLES -}
ST e a0
=<~ CONTROL AND

==~ TFUSE PANEL

=3

FUSE

PAPER SPACER
005 DIA.

|

VOWME I TLHIRN

also a serious handicap.
quality magnetic speaker capable of standing the d.c. com-
ponent from the power tube or an inductor type dynamic
The inductor type dynamic proved to
be a very successful speaker and is used by the writer in his
In this particular installation a hole was drilled
through the dash and the speaker was mounted against a ring
of sponge rubber. This type of installation gives a fine baffle.
The mounting of the speaker should be given considerable
thought, otherwise resonance from the loose parts of the dash
A good installation would consist of
the speaker chosen being mounted in a cabinet made of ply-

would offer a solution.

SEC.END -~ —
CONSTRUCTOR _MAY
FEG‘ 7 PLACE PARTS TO SUIT FIG.8

OWN REQUIREMENTS

www americanradiohistorv com

Fig. 1—The complete Brown auto-radio receiver
in its metal can. The overall dimensions indi-
cated attest to its compactness of design

Fig. 5 (Above to the left)—Further

details, in picture form, showing the

assembly of the tuning disk, drive
and housing

which incidentally it lives up to,
are as follows: 1, low A battery
consumption; 2, low B battery con-
sumption; 3, high degree of selec-
tivity; 4, high tone quality output;
5, minimum amount of interference
from ignition noises; 6, minimum
amount of fading; 7, simplicity of
control; 8, simplicity of construc-
tion; 9, low initial and operating
costs; 10, long tube life; 11, high
degree of sensitivity; 12 easy
mounting in any car.

A word regarding the selection
of a loud speaker, one of the elec-
trodynamic type seems to be out
of the question, as sufficient baffling
is not easy to obtain and its current
consumplion for field excitation is

It would therefore seem that a high

wood of the smallest size into which
the speaker can be placed. The open-
ing should then be covered with grille
cloth, obtainable at any dry goods
store. The covering can be glued
over the aperture, then a protection
device made of heavy wire in the
form of a circle and covered with
fine mesh metal hardware cloth
which should be soldered to the ring.
This, in turn, can be screwed to the
face of the cabinet. The rear of the
cabinet should be closed, so as to be
made dusi-proof, with a piece of
speaker grille cloth. Do not close
with-wood or chamber resonance will
result. If the back of the cabinet is
placed close to the dash it might
prove advisable to place a thin piece

Fig. 8—A suitable control panel may
be fashioned according to the lay-
out given to the left. When com-
pleted it may be mounted on the
dash within reach of the operator
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of felt against the dash di-
rectly in back of the speaker
cabinet to stop reflection of
high frequencies. In no
case should you have the
speaker back closer than
about three inches from the
dash, a greater distance

Fig. 9—TFull circuit details of

the Brown auto-radio receiver

are given above. Note that the

connector cable must be opened

up and the volume control, pi-

lot light and loud speaker ter-
minals inserted

Fig. 3—An underside view of
the receiver shows that much of

of the car and which would not come closer
than about three inches from the metal por-

So 6060

|

being (1CS!‘I'abIC. The up- the wiring is done here. Also,
holstery of the car absorbs in the recess provided by the
a considerahle amount of raised base of the chassis is lo-
the high frequencies and caied such pieces of equipment
this has been adequately as by-pass condensers. neutro-
compensated for by selec- dons, choke coil, sockets, etc.
tion of transformers and
placing the leads to the
transformer so as to obtain some audio- | 0 T
frequency regencration. If this regenera- 6 LARGE HOLES FOR SOCKETS 12 DIA. L e
tion should be sufficient to cause audio . - -
oscillation, use the smallest fixed con- _‘ i ! i T
denser in the position noted by the dotted = . I E!
lines in TFig. 9. This capacity will be R &€ ‘{‘ i
.001 mid. or less. | : L
The antenna system of the car will i ‘ f B ‘ A N
. - | ) e - o s |

vary with the type and make of car; the ey 2 ——— 2k — }[— E
finest acrial obtained with any particular E e |ie
car would.be the largest 1)iecc. of copper ] B S HOLES EACH 3 DiA. | N
screen which could be placed in the roof i ’ i ‘

:

H

.

.

tion of the top. This is important, as the ‘
lowes{ capacity between acrial and chassis ;
as is obtainable is desirable. The top E
and upholstery department of your local i
car dealer of your particular make of car :

should be able to install a very eflicient i_]

. . = 1 a . 20 2"
,.q‘%f-f,%ﬁ«(%_.{._:%*}-._q‘és_ﬁ",ém-l‘é

~ NOTE~
CHASSIS CUT FROM .05 TH. SHEET
METAL OR PATENT LEVEL STEEL
AND BENT DOWN ON DOTTED LINES

aerial at a cost (depending on the type

of body) ranging from $7.50 to $12.30.

FIG.{1

A piece of midget packard cable well sol-
dered to the fronmt left corner of the
screen affords an excellent lead-in, as it
can be placed beneath the metal or other
parts of the windshield support, and due to its heavy insulation
will not short and will have a very low capacity to ground.
Copper screening is most desirable as an antenna, as wire
placed in the roof will cause serious directional effects. This
screening can be procured at vour local hardware dealer at
from eight to ten cents per square foot. If common fence
wire is found in the upper structure of the top when the deck
has been removed, it is very important that this be removed,
as it 1s usually grounded and is of little usc as an aerial even
il not grounded. The screening should be stretched very tight
and should be tacked in numerous places to the crosshows or
rumbling will be noticed when driving at high speeds.

Much has been said in previous issues of RADIO NEWS re-
garding ignition noises, but a few words on this subject might

Iig. 11—The layout given below should be followed carefully for fashioning

and drilling the chassis of the auto-radio receiver

be of interest. The usual installation consists of a twenty or
thirty-thousand-ohm resistor of the carbon type (other types
usually start arcing after being in use only a few days). A 3-
watt resistor should sutfice and this size is only necessary for
mechanical stability. It should be placed in each of the spark
plug leads at the spark plugs and one in the high-tension lead
from the coil. A I mid. condenser is placed across the gen-
erator, 7.¢., from the hot lead where it runs into the culout box
to ground. It is important that it precede the cutout box so
that it is always in the circuit. A .25 mid. condenser should be
grounded on one side (note, at a point at least six inches
from the coil), otherwise you will be by-passing to a high-
potential ground circuit; the other side should be connected to
that primary lead on the coil giving (Conutinued on page 1040)
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7 no O [o 3] Q Q 8 20
RESSTIER SR Con oo reamel C 5%
AUDIO FREQUENGY
OF TUBE FIG.?2 FIG.2A IN CYCLES PER SECOND

The author testing a loud speaker with his vacuum tube voltmeter.
Fig. 1, the circuit employed to make a frequency run of a trans-

former.

The throw-over switch permits comparisens between the

Make

Precision Tests
With a

acuum lube

Progressive servicemen and
are finding the v.t. voltmeter
nosing radio receiver
vicing methods are both
Accurate, dependable

time and

audio oscillator voltage and the voltage delivered by the amplifier.
Fig. 2—Voltage readings at the various frequencies at which the

transformer was measured.

In Fig. 2A these readings are shown
plotted on logarithmic paper, producing a curve which shows at a

By JOSEPH

glance the performance of the transformer over its entire range

meter and current amplifier could be built, and also
explained the principle of its operation. It is the pur-
pose of this present article to show how the above-
mentioned apparatus can be used for all sorts of measure-
ments.
Suppose, for example, we wanled to make what has become
a very common measurement; that is, the frequency character-
istic of a certain audio transformer. The purpose of the test
is to determine just how this transformer performs at different
frequencies. In this case it is not enough to say the trans-
former passes low frequencies, or the transformer passes high
frequencies. What we want is a complete curve over the entire
audible frequency range. In Fig. 1 is indicated the method for
testing this transformer. A tube with a low internal grid-
filament capacity is chosen, in order to make the test as much
as possible a true indication of the transformer itself, without
bringing any extraneous reactances into the circuit. The
switch “S” is thrown to position “A,” and an audio-frequency
oscillator capable of generating frequencies over the entire
range wanted (usually between 40 and 12,000 cycles) is coupled
to the primary of the transformer under test, through a con-
denser “C.” 1In order to make sure that the tube is not over-
loaded at any time. a milliammeter “M” should be inserted in
the plate circuit of the tube as shown. The oscillator voltage
should then be brought up to a value not quite high enough
to cause a change in the reading of “M.” This precaution is
necessary because distortion in the tube itself will seriously affect
the results. With the switch at “A” the voltage across the
input to the transformer is measured on the vacuum-tube volt-
meter, and by throwing the switch to “B” the output voltage
is measured. Having made sure that all the apparatus is in
working order and that the oscillator is at the lowest frequency
value of the run, readings are taken with the switch at positions

I AST month we told the reader how a vacuum tube volt-

“A” and “B.” The oscillator frequency is then raised and the
voltage readings repeated. This procedure is repeated all
through the frequency range wanted. Table 1 shows how
some of these readings may appear. Since the human ear is a
logarithmic device, the values received from the test should be
plotted logarithmically. Such a curve for a well-known type
of transformer is shown in Fig. 2. It is understood, of course.
that the output voltage represents amplification furnished by
the tube, but since it is also understood that the tube is not
overloaded at any point, there is no reason why a curve of the
type shown would not give us a true indication of the behavior
of the transformer. It is perfectly possible, of course, to con-
nect the secondary of the transformer to the voltmeter and
receive thereby the true voltage amplification of the trans-
former. But the first method is the more useful since it takes
in the behavior of the transformer in the type of circuit for
which it was designed.

In very much the same manner we can determine the gain
of a complete audio amplifier at different frequencies and under
different loads by simply substituting the complete audio am-
plifier for the single transformer, and taking input and output
voltage readings.

Most people seem to think that radio-frequency and audio-
frequency amplification are horses of different color, although
in fact thev both behave in very much the same way. For
this reason the gain can be measured in the same way. That
is. voltage readings can be taken across “input” and “output”
of any stage or any number of stages. The difference, in this
case, lies in the type of oscillator. In measuring the gain of
radio-frequency stages the signal source must also be at radio-
frequency. This can very easily be done by the use of a radio-
frequency oscillator of suitable type. In order to measure the
gain of a stage of radio-frequency amplification, the circuit
shown in Fig. 3 can be utilized. Care must be taken while

wwWw americanradiohistorv com
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laboratory equipment saves

money
750 ke.

I. HELLER®

measuring at radio frequencies to make sure that the addition
of the voltmeter has not brought the circuit out of resonance.
Separate tuning condensers therefore should be used. and when
the voltmeter has been inserted in the circuit, the tuning con-
denser should be readjusted (o resonance. An example of the
curve usually derived from such a measurement is shown in
Fig. 4. The radio-frequency stage to which this curve applies
is not a particularly good one. since the amplification at about
750 kilocycles is high. whereas the gain at other frequencies is
considerably less. The ideal curve s shown by the dotted line
in the figure.

In the broadcasting studio it is often a question as to
whether or not sufficient sound is reaching the microphone. By
the use of the vacuum tube voltmeter, fed by a microphone, it
is possible to get an empirical sound value by means of meter
readings.  When such a test is being run over a range of
frequencies, exact knowledge of the frequency characteristic of
the microphone itsell should be available. A microphone con-
nected to the end of a long flexible cord can be moved around
a room while an assistant takes voltage readings. In this way
“ccho spots” and “dead spots” can be found very easily.

One of the most important uses of the vacuum-tube volt-
meter is the measurement of loud speaker characteristics. The
writer remembers very well the days when audio frequencies
and their distribution over the audible range was something
no set or speaker manufacturer bothered his head about. The
aim in practically every case was to secure volume, and if
what came out of the speaker did not sound exactly the same
as whal went in. it was nothing to worry about. With the
advent of the cone type of speaker and the availability of the
power tube, frequency characteristics of Joud speakers took on
a sudden interest to the engineer and manufacturer. To the
person who has never seen one. the loud speaker response curve

*Chief Vngineer, Wireless Fgert Yngineering Corporation.

frequency transformer.
radio-frequency

Mr. Heller measuring the radio frequency gain of the S.W. Four receiver.
Fig. 3—The circuit used for measuring the voltage step-up of a radio-

Fig 4—A curve illustrating the performance of a
transformer. Note that the gain is particularly high at

The dotted line indicates the theoretical curve of a perfect trans-
former, with equal gain over the entire frequency range.
appear, Fig. 5 shows the frequency response curve of a good loud speaker.
We leave to vour imagination

Erratic as it may

the appearance of a curve of a not so
good loud speaker

15 usually a revelation.
loud speaker.
fine looks like.

There are several considerations entering into the testing of
loud speakers other than those of apparatus alone. The type
and size of room have an important bearing on the results,
some experimenters having gone so far as to make their mea-
surements in the middle of a large field. The angle at which
measurements are taken is also very important and gives a
series of curves of its own. These curves are called “zonal
distribution” curves.

Going back to the measurements themselves. we can make
an arrangement such as is shown in Fig. 6. The microphone is
placed at some fixed distance from the speaker, and the speaker
is excited by an audio oscillator and amplifier. The input volt-
age to the speaker is kept conslant at some arbitrary value bv
means of a vacuum-tube voltmeter connected across the ter-
minals of the speaker. The sound energv is impressed upon
the microphone. and is fed into another voltmeter. or into the
same one through a switching arrangement. The frequency
is varied in equal steps (logarithmically) and while the voltage
is kept constant at the speaker, voltage readings are taken
through the microphone pick-up. The curve of Tig. 3 is ob-
tained in this wav.

The vacuum-tube voltmeter also comes in handy wherever
a voltage level indicator is emploved. Tt can be used to
measure outputs of radio sets as well as voltages in any piece
of apparatus. A voltmeter of this tvpe can be permanently con-
nected into the detector tube circuit as shown in TFig. 7. When
connected in this manner it will indicate the presence of a radio
station by a sharp deflection. If the meter is watched as the
tuning control is turned the tuning can be brought up to the
exact peak of the wave, where the best quality of reproduc-
tion is obtained. (Continued on page 1063)

Fig 5 is a curve of a very fine type of
One can imagine what the curve of one not so
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7he HOW and WHY of B-POWER UNITS

EGINNERS in radio often find |

that much of the information pre-
sented in technical journals is involved
and “over their heads.”

Yet, for those who have followed
the radio art from the days when it
was known as “wireless” these seem-
ingly profound technical details are
quite necessary.

So that the newcomers in radio
might find data suited to their stage
of advancement, every month Ruapio
NEws has presented in its Junior Ra-
dio Guild department elementary in-
formation for the Instruction of these
beginners.

This month we discuss the B-Power
Unit and how it works.

LESSON NUMBER TEN

from the light socket. The current which
is drawn from a “B” power unit to sup-
ply a set is called “direct current,” for
it always flows in one direction. On the

other hand, the current supplied by the

light socket is “alternating current.”
Now these two forms of current are not
the same—in fact, they are widely differ-
ent—and for this reason we must place
betwéen the light socket and our set a
device which will” function to change
the alternating current supplied from the
light socket into the direct current re-
quired by the radio-receiver. We therefore
have determined the reason for the use
of a “B” power unit. Its primary func-
tion is to convert alternating current to
direct current.

ALTERNATING CURRENT

*_ _DIRECT CURRENT—"

Fig. 1

N this article we will attempt to ex-
plain what makes the wheels go round
in a “B” power unit of the ordinary
type used to supply plate voltage to a

radio receiver. Perhaps the fact most com-
monly known about a “B” supply unit is
that if the output terminals are touched
while the “juice” is on one is apt to get
a shock! This leads us to the first im-
portant point, which is, obviously, that a
“B” power unit is a device which takes
power from the house lighting circuit—
since we have to put a plug into the light
socket to make it operate—and supplies
electric power to the receiver, as indicated
by the fact that we got a shock. The
electric power that comes out of a “B”
power unit is not, however, the same in
character as the power which it takes

HALF WAVE RECTIFIER

Fig. 2

Seeing Is Believing

Before getting down to brass tacks and
determining just how a “B” supply de-
vice changes a.c. to d.c. (abbreviations
for alternating current and direct cur-
rent), we ought to get clearly in mind the
exact difference between them. For this
purpose we can best make use of an in-
strument called the oscillograph, a word
derived from the Latin “oscillare,” to
swing, and “graph,” to draw. The oscillo-
graph is an instrument which will make
visible to our eyes the manner in which
any electric current is varying—in other
words, the movement in the oscillograph
will “swing” to and fro in accordance
with the variations in the current flowing
through the device and by means of a
pencil of light will trace on a screen the
exact form of this current. Now let us
suppose that we take an oscillograph and
connect it first to the light socket and
then to the output of a “B” power unit
and then compare the forms of the two
currents. We will then be able to go back
to the “B” power unit, study its various
parts, and determine how the different
sections of the unit gradually change the
form of the current from a.c. to d.c.

1f we connect an oscillograph to a light
socket supplying a.c. current we would
find that the picture on the screen of the
device had a shape very similar to that
shown in A of Fig. 1. If we shut off the
current we would find the tracing to be

— —vwW americanradiohistorv com

simply a straight line, as indicated by
the dotted line in Fig. 1-A. We call this
dotted line the “zero line,” for it is the
tracing obtained with zero current flowing
through the oscillograph. Whenever the
tracing passes through or touches this line
it indicates that at that moment the cur-
rent through the oscillograph- is zero.
Now, keeping these facts in mind. let us
examine the a.c. curve of Fig. 1-A. We
note that the current starts from zero,
indicated by the I, gradually increases
until it reaches a maximum at point 2,
then it gradually decreases until it reaches
zero at point 3, and then it starts to in-
crease but in the opposite direction. It
finally reaches a maximum in the oppo-
site direction at point 4, when it begins to
decrease and again reaches zero at point
5. At this point it starts to repeat this
act, going again to a value corresponding
to point 1, then 2 and so on. The changes
between point 1 and point 3 represent a
complete cycle, and if the house supply
is 110 volts 60 cycles, we would find that
the oscillograph indicated that the cur-
rent went through 60 of these complete
cycles every second.

In Tig. 1-B we illustrate the tracing
the oscillograph would give if it was con-
nected to the output of a “B” power unit.
We again indicate the zero line as a
horizontal dotted line and above it is the
direct-current tracing. We note that it is
simply a straight line, representing an ab-
solutely constant current. There are cer-
tainly quite obvious differences between

OSCILLOGRAPH
1y

FULL-WAVE RECTIFIER

Fig. 4.
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Fig. 5

A and B of Fig. 1. One is absolutely con-
stant in magnitude and direction and the
other is constantly varying and changing
its direction.

Changing 4.C. to D.C.

Now by gradual stages we have got to
change this a.c. to d.c. One of the most
important differences between the two
forms of current is that the a.c. changes
its direction whereas the d.c. always
flows in the same direction. The first
job, therefore, is to in some way change
the a.c. current so that it always flows in
the same direction.

This is accomplished by means of a
rectifier, of which there are two types,
half-wave rectifiers and full-wave recti-
fiers. If we connect the leads from the
light socket to a transformer (the reason
why o transformer is used will be ex-
plained later) and connect the secondary
of the transformer to a half-wave rectifier
and finally connect our oscillograph to the
output of the rectifier as indicated in Fig.
2 we would get a tracing as indicated in
Fig. 3. Here we note that the form of
this curve over the section 1-2-3 is exactly

OSC&LOGRAPH

\

> 12 MFD
3 C)

FULL-WAVE RECTIFIER

Fig. 6

TO
LIGHT Egil
SOCKET

.S

the same as the similar section in Fig. 1-A,
but that the section 3-4-3 lies right along
the zero line, whereas previously the cur-
rent had reversed as shown in Fig. 1-A.
Therefore by means of the half-wave rec-
tifier we have eliminated the lower half
of the original a.c. current. As a result
we have a current which, although it is
not constant in value, does nevertheless
always flow in the same direction—and
this is a characteristic of a direct cur-
rent. The current shown in Fig. 3 starts
at zero, indicated by the 1, rises to a max-

e e e ™ g

———— e — = — 7RO

Fig. 7

imum at 2, decreases to zero at 3, and
then remains at zero through 4 and 3,
where it again begins to rise. The tube
we used is called a half-wave rectifier be-
cause it permits only half of the a.c. cur-
rent to pass through it, suppressing the
other half.

If, instead of using a half-wave rectifier
we had used a full-wave rectifier, as indi-
cated in Fig. 4, we would find that our
oscillograph traced the curve indicated in
Fig. 5. Here we note that no part of the
a.c. current has been suppressed but that
the lower half has in effect been turned
upside down so that now it appears in the
upper half of the drawing. The output
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a small peak corresponding to each peak
in the original output of the rectifier (Fig.
5) but that the current no longer goes
down to zero and instead just decreases a
small amount.

This change in the form of the current
is due to the fact that condensers have
the ability to take a ‘‘charge” of current.
We have all, at one time or another.
probably placed a condenser across 90
volts of “B” battery and then touched
the terminals together to see if the con-
denser had taken a charge as indicated by
a spark as the terminals were brought
close to each other. The condenser, in
other words, can take in some current and
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current from a full-wave rectifier therefore
starts at zero indicated by the 1, rises
to a maximum at 2, decreases to zero at
3, and then begins again to rise in the
same direction, reaching a maximum at 4
and decreasing to zero at 5.

Now we have analyzed the output of
both full-wave and half-wave rectifiers.
It should be noted that the forms of the
currents, as indicated in Fig. 3 and in Fig.
5, are essentially the same, the full-wave
rectifier simply giving an output current
having twice as many peaks as that de-
livered by a full-wave rectifier. Since the
action of the remainder of a “B” power
unit is the same with either a full- or
half-wave rectifier, we will accume from
this point on that we are using a full-wave
rectifier, giving a current of the form in-
dicated in Fig. 5. It should be realized
that the following description will apply
equally well if we had used a half-wave
rectifier.

Why Filter Condensers and
Chokes Are Used

We now have to work with the output
of a full-wave rectifier as indicated in
Tig. 5 and we have to change it to a
direct current of the form indicated by
sketch B of Fig. 1. Iif we now connect a
condenser of %% to 2 mfd. capacity across
the output of the rectifier and connect
our oscillograph as indicated in Fig. 6. we
would find that the current had undergone
a considerable change, due to the pres-
ence of the condenser across the output
of the rectifier. The tracing we now get
on the oscillograph is that indicated in

Fig. 7. Here we note that we still have

wwWwW americanradiohistorv com

store it up. In a “B” power unit the con-
denser takes a charge every time the cur-
rent increases and then when the current
decreases the condenser begins to dis-
charge. So, during the time when the
current would ordinarily {end to decrease
and go to zero, the condenser discharges
and helps to keep the current in the cir-
cuit more nearly constant. This is the
effect that takes place in a circuit like
that shown in Fig. 6.

We have approached quite close to our
goal, which is a pure direct current. The
current we have now is quite similar.
except that it has some slight wiggles in
it which are not present in a pure direct
current. At this point we might look at
the tracing of Fig. 7 in a somewhat differ-
ent fashion. We can think of it as being
a pure direct current with some little va-
riations superimposed on it. The prob-

Tig. 9

lem is therefore to utilize circuits which
will pass direct current but which will
not permit the passage of any variations
in the current as represented by the
wiggles. For this purpose we use more
condensers and also choke coils which
consist of a large number of turns of wire
wound on an iron core. We arrange
them in a circuit as indicated in Fig. 8,
(Continued on page 1063)
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INFORMATION SHEETS

RADIO NEWS

By Elmore B. Lyford

Four-Element Tubes

Index No. R-334.1

If another elemcnt is

HE four-element tubes

of today have their
origin in the work of G
Schottky, a German

built around the plate, how-

P ever. in such a manner as to

scientist, many years ago, and
in the more recent work of
Hull and Williams of the G.
E. Research Laboratories.
While the screen-for-the-grid
tube is only one of the ways
in which this fourth element
mav be used, it is the most
important. and we shall con-

screen it electro-statically
from the control grid, and yet
in the form of a mesh so that
electrons from the filament
can get through, this feed-
back effect within the tube
may be greatly reduced. This
has been done in our present
screen-grid  tubes. and the
amplification factor has been

-

fine this discussion to it alone.

The usual three-element

increased to around 400.
While this value cannot be

—ijs

tube has a rated amplifica-

fully attained in practice, the

tion factor of around 8. Ex-
perimental tubes of this type
have been built with an amplification factor of 300 or
more. but they are practically useless at broadcast fre-
quencies. The capacity between the plate and grid of the
tube (which act as the two plates of a tiny condenser) is
sufficient at these frequencies to allow an appreciable
amount of energy to “leak back” from the plate to the
grid. This causes reduced signal strength, distortion and
howling, and presents a very practical limit to the “mu,”
or ability to amplify, which this type of tube may be
built to have.

tube nevertheless can be
made to give many times the
amplification of the three-element tube, when used in cir-
cuits similar to the one illustrated.

As may be seen from this diagram, the screen-grid has
a positive potential. The screen-grid is by-passed to the
filament by the condenser shown, effectively “ground-
ing” it for radio-frequency currents. There is now a ca-
pacity between the plate and screen-grid, which is harm-
less. Any effective capacity between the plate and control
grid. which caused the “feed-back,” has been practically
eliminated; the feed-back also disappears.

RADIO NEWS INFORMATION SHEETS

By Elmore B. Lyford

HIELDING is used in practically every modern radio
receiver, where it serves two distinct purposes.
These are: ’ _

1. To reduce interstage reaction, or the effect of
any stage upon the adjacent ones within the receiver itself.

2. To prevent direct pick-up, by the coils and wiring,
of the signals of nearby transmitting stations.

The first of these two purposes is the more important,
and for this reason each radio-frequency amplifying stage
of the receiver is usually completely enclosed within a
metal can, with small holes provided to allow the necessary
wires and control shafts to enter and leave.

To accomplish the second of these purposes, the entire
receiver is sometimes completely enclosed as a unit within
a second metal box. This is necessary only in the case of
proximity to powerful transmitting stations, and even
there the interstaze shielding is sometimes sufficient.

In either case, however. the shielding works in two ways
—as an electrostatic shield and-as an electromagnetic
shield. As an electrostatic shield, to limit the extent of
fields set up by the capacity of any one piece of apparatus
to any other, each acting as one plate of a tiny condenser,
its functions are simple. These capacities are small at
best, and almost any thin sheet of metal is ample to nullify
{he effect. Even an open wire mesh is sufficient.

In the case of electromagnetic fields, however, the job
of the shield is more difficult. These are the fields which
exist around coils and wires through which currents are
flowing, and they mayv be relatively quite strong. Shields
to limit the effect of {hese electromagnetic fields should be

Shielding

Index No. R-3587.1

almost air-tight to he entirely effective. and whatever
holes are necessary in them must he as small and as nearly
metal-filled as possible.

These electromagnetic fields possess the power of gen-
erating electric currents, termed “eddy currents,” in any
metal within their field, including the shielding. Because
of this, the shielding must be of low-resistance metal—a
good electrical conductor—and it must be of sufficient
thickness so that its resistance is negligible. Even a good
conductor such as copper will have considerable resistance
if it is very thin.

For this reason, the shields in our radio receivers are
generally made of copper. aluminum or brass. copper being
the best conductor of the three. For mechanical strength,
however, sheets of No. 20 B. and S. gauge or heavier are
used. and- with these thicknesses any one of these metals
may be used.

There is one other effect of shielding which has not vet
been mentioned. though it is important. This is the in-
crease in the r.f. resistance of a coil due to adjacent
shielding. This is a detrimental effect. but with proper
design it may be made small enough to do no harm.

This increase in coil resistance depends upon frequency
and upon the nearness of the shield to the coil. It will
be negligible in most cases. however, if the shield is at
least an inch from the sides of the coil, and not within
{wo inches of either end. The reason for the larger dis-
tances at the ends of the coil is that the electromagnetic
field of the coil is stronger there than at the sides and
must therefore be given more room.

www-americanradiohistorv com
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RADIO NEWS INFORMATION

SHEETS

By Flmore B. Lyford

The Importance of

Index No. R-145.1

Matching Impedances

N electrical circuits of o cent.—the loud speaker will
every description it is o % receive only nine-tenths as
of primary importance % &0 1 much power as it would if
that the output imped- § 70 T the impedances were equal.

ance of each device should - 50\ H— R - There is one notable ex-
be as nearly as possible é 50_\ S // ception to this rule as ap-
equal to the input imped- 2 ol \\ | / plied to radio circuits. and
ance of the device into & N\ | _// this is in the case of a
which it feeds or works. 3 *°| NG 7 vacuum tube working into
This rule applies just as gzo T N /7’ some following device. Due
strongly to all radio circuits fo ] g — to the fact that the “char-
and devices—to tubes work- 0z S T S o © o oooo. Aacteristic curve” of a vac-
ing into transformers or re- - R & B 2 8223%8 uum tube is not a straight
sistances, to transformers OUTPUT IMPEDANCE T line. the condition for maxi-

which work into tubes, or
into loud speakers. or into
other transformers.

The importance of matching impedances lies in the fact
that it is by this means that we can transfer power
(watts) from one circuit to another with the least possible
loss. The accompanying chart shows the percentage loss
of power which occurs when two adjoining impedances do
not match. From it may be computed the percentage loss
of power when the output impedance is anything from
one-tenth to ten times the impedance into which it feeds.

For example, if the output impedance of a transformer is
just twice the value of the impedance of a loud speaker
into which it is working. the power loss will be ten per

PERCENT OF INPUT IMPEDANCE

mum undistorted power
transfer from the tube is
when the following device has an impedance fwice the
plate impedance of the tube itself. Since in radio work
distortion is to be avoided whenever possible. circuit con-
stants are always arranged wherever possible so that each
vacuum tube works into an impedance double its own plate
impedance. or more. This is one of the very few electrical
cases where we do not try for maximum power transfer.
for here fidelity is more important. and efficiency must take
the sccond place. This is not a violation of the rule
of equal impedances, however. Equal impedances here
would also give a greater output, but it would not be
entirely distortionless.

RADIO NEWS INFORMATION SHEETS

By Eimore B. Lyford

Sound Absorption—Prepared Materials

Index No. R-534.12

HE ability of any ma- A-NASHKOTE {"FELT,-PERFORATED OILCLOTH COVERING, frequencies equally well and
terial to ahsorb sound g:g?gggl'gfﬁkggﬁﬂgﬁ];”,.'Sr’;',ggms EXPOSED. that the greatest variation
depends to a large ex- D -STANDARD CELOTEX %3 THICK. comes with those whose peak
tent upon the porosity o0 absorbing power is the largest.
of the surface of that material. Any one of them. however. is
The sound waves penctrate the A a much better absorber than
pores of the material, are 80 /r \\ the brick or plaster or wooden
broken up and finally are dis- / \\ N\ walls which they are designed
sipated as heat. 3 5 \ \ to cover. for such surfaces in
Many ordinary materials. £ 60 NN general absorh onlv from two
such as felt and heavy cloths &3 N g to ten per cent. of the sound
like velvet. are quite good @ / | which strikes them.
sound absorbers, and are much <40 c % Nashkote is the trade name
used for this purpose wherever = for a prepared hair-felt about
it is desirable to prevent re- 3 7/ onc inch in thickness., made
verberation and echo. as in ?1’ 20 /77 D — with an oilcloth covering which
churches. theatres. audito- el is perforated with many small.
riums. etc. The advent of close-set holes. Celotex and
broadcasting and the talking s - - o = o < Masonite are both wall-boards
movies. however. has created a e o & o S § Q made from compressed fibres.

demand for very effective, con-
centrated sound-absorbing ma-
terials for use in the various studios, and many materials
are now being manufactured almost entirely for this use.

The accompanying graph illustrates the sound-absorbing
qualities of four of these prepared sound-absorbing mate-
rials.  These are not the only ones available, but they are
a representative selection.

It may be seen that none of these materials absorbs all

FREQUENCY -CYCLES PER SECON

while Acousti-Celotex is a
thicker variely of the same
material, studded with many small holes set close together
and extending through almost the entire thickness of the
material. The very high sound-absorbing power of this
last-named material is due in large part to these holes.
They give a much larger effective “surface” for the mate-
rial to present to the incident sound wave, and increase
the absorption accordingly.

lw)
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Radio News Manufactured Receiver Circuits

I R.C.A.N¢9-64
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. i i3 AND 44
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| = QUTPUT
| - TRANS \
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g coiL
LINE VOLTAGE P - _GROUND
ADJUSTMENT -84 = TO FRAME
SWITCH =
. - HuM
. - ADJUSTFR

=" A Y
EXTI ERNAL
GROL

SOR
R

= “FIELD PROTECTIVE SWITCH

A\IO\G the commmercial superheterodynes perhaps none  oue in the antenna-coupling eircuit, one in a tuned r.f. stage,
enjoys =0 great a popnl‘lnt\ as the R. C. A. Superhetero- one as a first detector, one as an oscillator, two in the i.f.
dvne, Model 64. Many of these receivers are still in use stages, one as a sccond detector and one as an automatic
and the serviceman will find it to his benefit to know as much volume control. |

as possible about the circuit details of this rcceiver. Values of resistors, which may require replacement in
lXight =27 tubes, a pair of —81"s and a single —50 tube are seryvicing, are indicated on the circuit, shown above.

employ ed. The —81's comprisc the rectifier, the =30 is used This receiver is one of the few which contain a meter or

in the power output circuit and the =27's are used as follows: indicating device for visual tuning.

Radio News Manufactured Receiver Circuits |
GREBE

SERIES D.C. N2 SK-4

z
.

"ll-gjﬂl——\mwl
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152 OHMS
20,000 -y
s XN = A i\ . ONMS ~ 1,000 - |
Lol ~20.000 C [dld T OHMS t
OHMS 7\ [ I 7 k
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¢l N
| |
CHOKE (650 OHMS) 1500
i\ - OHM [ 4 4
A cer r C
M = £ —
x=- A
N T 0.t MFD. i C
- i 2
ATERING to the needs of those radio folk residing in As in manv receivers now being offered for use in automo-

districts supplied with d.c., the Grebe d.c. receiver type  hiles, use is made of the a.c. type tubes in a d.c. circuit.

S}‘S“l 19 one w.‘dd-‘i used. ; ‘s i . Tn the r.f. end, of which there are three tuned stages,

ﬁlalleLItCIClx'gc?tSl‘C} a;?;?“ Siig ).icau;cl Olelr‘ﬁ] psescuo {1a1;hsée;§S£ three =24 type tubes are employed while the detector and first
ircuit connection, requires an a e 1 r P 5% o i
i Teh G : B i s vpe - ubes. The power output stage

of the serviceman which is not so often the case in the testing 'md}lo ft““es .‘JS(; 1413 'n/ ﬁsh Tl P P

and servicing of the more common a.c. receivers. Should — ©MPlOYsa pair of = 9§ il pust pui. . .

one tube burn out, then whole groups of tubes will not re- The receiver is furnished with a dynamic Joud speaker. in-

ceive filament current. suring fine tone quality.
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Radio News Manufactured Receiver Circuits

{ STROMBERG-CARLSON N2Ss- 635-36
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N this seven-tube Stromberg-Carlson broadcast receiver Provision is made for a phonograph pickup connection to
- three —27 tubes arc used in the radio-lrequency amplifving  a jack, using the audio amplitier of the receiver to amplify
cireuir, & =27 tube is emploved in a grid leak and condenser ithe recording. A modified form of necutralization is en-

deteetor cireuit and another =27 tube in the first audio stage ploved in this circuit to stabilize the radio-frequency ampli- i
while 1 =71A completes the audio channel. fier, while resistors shunted across the audio transformer

A =80 Tull-wave rectifier supplies plate potential to the secondaries are used in the audio amplifier for producing an
tubes in the radio receiver. output of satisiactory tone quality.

Radio News Manufactured Receiver Circuits
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THT; Crosley No. 608 receiver employs six tubes in its cir- Regeneration is provided by a condenser, incredsing selectivity
cuit as follows: three —26 (ubes are required, two ior the and sensitivity.,

radio-{requency amplifier, the other in the first stage of audio

amplification; a —27 indirect heater type tube as the detector; TEH deorce oF SNl DS nE Tl [ sy ..
a =71\ in the second or ourput audio stage and a -80 rectifier ~ M1gh degree ol stability 1s obtained, increasing the perform-

in the power supply. ance factor of the receiver as a whole. A high capacity,
The volume control in this circuit is shunted directly  double element Mershon condenser is emploved in the “B”
across the antenna coil, the rotating member being grounded. filter circuit,

By means of a balancing condenser and bucking coil a
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A New 45 Adapter

So that sets now equipped with the —71
power tube may be brought up to date
the Brooklyn Radio Service Corporation
announce a new adapter for the ~45 super-
power tube. This unit is supplied com-
pletely wired and provides the correct A
voltage for the filament of either a single

The Brooklyn Radio power stage adapter

or push-pull =43 output stage. Adapter
sockets are employed to plug into the
present sockets of the radio receiver,
eliminating the likelihood of tube break-
age which would likely occur if the power
tubes were used in an external unit. An
automatic C bias is arranged for in the
unit, eliminating entirely the necessity
of external dry C batteries or fussing with
connections in the interior of the radio
receiver. The adapter is for use on 110
volts 60 cycle a.c. lighting lines. The
unit is encased in a metal container hav-
ing a bakelite panel suitably engraved.

National Transmitting Condenser

Designed especially to meet the de-
mand for moderate price stock transmit-
ting condensers for a higher power work

i¥

A new short-wave transmitting condenser,
by National

than covered by former models, the Na-
tional Company, Inc.. announce the new
National series TMU 5.,000-volt and
7.500-volt transmitting condenser.

These condensers employ all the very
Iatest features for efficiency. steadiness of
signal and rigidity of construction. The
end plates are rugged cast aluminum. All
rotor and stator plates have rounded and
polished edges. The shaft is 3% of an
inch in diameter and operates in a special
accurately machined conical and ball
bearings. A special high current low im-

pedance rotary brush type rolor con-
tactor is also incorporated in the design.
The new type TMU condensers are ob-
tainable in a range of capacity from .0005
mfd. to .00005 mfd.

A Radio-Phonograph
Combination

The leading developments of screen-
grid radio receiver circuits are combined
with the outstanding advantages in elec-
trical phonograph design in the new No.
654 combination recently announced by
the Stromberg-Carlson Telephone Manu-
facturing Company.

Stromberg-Carlson’s new No. 654
broadcast receiver

Triple screen-grid radio amplification
makes possible linear power detection and
single-stage audio output in the radio part
of the combination. A non-rattling mois-
ture-proof cone is used in the scientific-
ally baffled electro-dvnamic speaker. The
speaker is of such sensitivity that the
output of the single —43 tube in this par-
ticular instrument will give pure and
natural tone of room-filling volume. The
No. 654 is operated by three control
knobs. a single station selector. a volume
control and an off-and-on switch.

For playing phonograph records with
this instrument a turntable is provided,
rotated by a silent electric motor. A
magnetic pick-up passes the record out-
put through the audio system of the

WWW americanradiohistorv com

radio receiver and the extra-sized electro-
dynamic speaker.

Automobile Resistors for Radio-
Equipped Cars
The Allen-Bradley Co. announce a

complete line of automobile resistors for
the suppression of interference from ig-

The Allen-Bradley resistor for motor
ignition suppression

nition systems”in radio-equipped cars.
These resistors are furnished to provide
individual units for each spark plug and
for the common cable to the distributor.
The resistors increase the resistance of
the high-tension ignition system and mini-
mize the disturbing oscillations in the
ignition circuit which interfere with the
operation of a radio receiver in the motor-
car. When used with suitable by-pass
condensers in other parts of the ignition
circuit, the use of shielded ignition cables
is avoided.

The Stevens a.c.-operated portable
phonograph

Dynamometer tests indicate that the
power output of engines is unaffected by
the use of resistors and cold tests also
reveal that they introduce no difficulty in
starting up motors in cold weather. Their
resistance values are approximately 235,000
ohms, being so constructed that they
suffer no appreciable deterioration or
change of resistance even after long use.

(Continued on page 1052)


www.americanradiohistory.com

Hamo News vor Mavy., 1930

1031

~RADIO NEWS HOME LABORATORY EXPERIMENTS-

L

N
o,
S

L5 c . ¥ i
R S
na S

The units comprising an a.c. radio receiver.

Whether it be battery operated or a.c. operated, the

essentials comprise: A tuner. a sensitive detector, an efficient audio channel and a loud speaker
capable of faithful tone reproduction

Analyze Your Radio Receiver!

An explanation of the fundamental principles underlying
the operation of modern broadcast receiving equipment

VERY radio receiver may be divided into six fun-
damental sections—the antenna, the radio-fre-
quency amplifier, the detector. the audio-frequency
amplifier. the loud speaker and the power unit.

Each of these sections has a definite and distinctly separate
function. -Let us. in this sheet, study in its broad outlines
the operation of these various units in a modern radio re-
ceiver, leaving a detailed discussion for future sheets.
Here we can get down in black and white the important
facts—and while a group of facts does not represent
knowledge they are at least the foundation upon which
knowledge can be built.

Briefly the task of a receiver is {o take the conglomera-
tion of signals picked up by the antenna. select it by
means of tuned circuits (see April Study Sheet), amplify
it, change its form, amplify it again, change it from elec-
trical to mechanical energy and then to acoustical energy
in the form of sound waves. The process is complicated,
and a fundamental understanding of it not altogether a
simple matter.

The Antenna

The antenna that we place around the moulding of a
room or pul up on the roof has induced in it feeble cur-
rents from all the radio broadcasting stations whose signals
reach it. 'These currents may be comparatively large, for
example, a tenth of a volt or more, but more frequently
they are very small—sometimes but a few millionths of a
volt.  Some modern sensitive receivers will give medium
volume from the loud speaker when the total voltage in-
duced in the antenna is in the order of 15 or 20 microvolts
(millionths of a volt). Such sensitivity has been made
possible by the use of several stages of screen-grid radio-
frequency amplification.

The voltages induced in the antenna cause currents {o
flow_in the circuit and these currents flowing through the
antenna-ground system of the receiver produce a voltage
across the primary or antenna circuil which finally results
in a voltage being produced across the grid circuits of the
first r.f, amplifier tube.

The antenna at the receiver therefore is used as a col-
lector of energy, while at the broadcast transmitter station
it is used as a radiator of energy. Generally the higher
and longer the receiving antenna, the greater the energy

it collects, and the louder the program. But modern re-
ceivers, because of their sensitivity and greal amplifica-
tion power, give excellent results with small indoor or
outdoor antenne—and if only local reception is desired a
few fect of wire attached to the antenna post is sufficient.

The Radio-Frequency Amplifier

The voltages developed across the antenna circuit of a
receiver are too small to use directly and they must there-
fore be amplified. The radio-frequency amplifier circuits.
consisting of tubes and radio-irequency transformer. are
used for this purpose. An ordinary type —01A tube with a
properly designed transformer amplifies the signal about
ten times—two —01A's therefore give an amplification of
about 100. The gain obtained from the screen-grid tubes
is much higher—some modern receivers work with a gain
per tube of about 40 and others with a gain of perhaps 60.
Two screen-grid tubes, each with a gain of 40, give a total
amplification of 1,600.

Some increase also is obtained from the radio-frequency
transformer connecting the antenna to the grid of the first
tube. A gain of ten may be obtained here. Therefore a
receiver with two —01A tubes has a total radio frequency
gain of about 1,000. A set with two screen-grid tubes
each with a gain of 40 has a total overall amplification of
about 16,000. If each tube gave a gain of 60 the overall
would be 60 > 60 > 10 = 36,000. With such an am-
plifier, i the total induced antenna voltage was 10 mil-
lionths of a volt (ten microvolts), then the voltage output
from the amplifier would be 360,000 microvolts or 0.36
volts.

Increasing the voliage of the signal is really the major
function of the radio-frequency ampliiier, but in modern
tuned radio-frequency amplifiers the tuned transformers
connected between the tubes serve also to select the de-
sired signal and weed out the undesired signal. There are
many signals. some weak. some strong, impressed on the
antenna circuit and the radio-frequency amplitier in the
usual receiver amplifies the desired signal and also elimi-
nates the undesired signal.

The modern r.f. amplitier therefore does two things—it
increases the voltage of the desired signal and at the same
time eliminates all the undesired signals.

wWwWw americanradiohistorv com
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The Detector

The voltage output from the radio-frequency amplifier
varies in amplitude in accordance with the speech or music
impressed on the carrier at the transmitting station. This
signal is inaudible when received and it first becomes nec-
essary to detect or rectify it so as o get a current that will
slowly vary in accordance with the changes in amplitude
of the carrier. Such a current is obtained by the process
of detection and is indicated in the diagram as A. An
explanation of exactly how the detection takes place must
be left to a future study sheet-—we are concerned here
only with the fundamental functions of the various sec-
tions of receivers. The important point now is that at
the input to the detector is a varying radio-frequency volt-
age (engineers call it a “modulated” r.f. voltage) and at
the output is a current that slowly varies in accordance
with the changes in amplitude of the detector input volt-
age. And since the changes in amplitude of the carrier
were produced originally by impressing audio-frequency
voltages on it, the detector output, varying in accordance
with the changes in carrier amplitude, will contain the
same audio-frequency components that were picked up by
the microphone at the broadcasting station. Present-day
receivers using “power detectors” frequently operate with
r.f. inputs of several volts.

The detector output current is therefore an audio-

The audio-frequency amplifier connects between the out-
put of the detector and the input circuit of the power
tubes and its only purpose in life is to increase the a.f.
output of the detector to a point where the voltage will
be sufficient to operate the power tube.

In the a.f. circuits between the detector and the input
to the power tube we have been trying to increase the volt-
age of the signal. Having reached the grid or input to the
power tube, we are no longer especially interested in volt-
age but instead desire to obtain as much audio-frequency
power as possible. We therefore use tubes which are
designed to supply power. The —71A, for example, will
supply about 0.7 watts, the —43 about 1.6 watts. and so
on. In most of today’s receivers two type —45 tubes are
used in push-pull, giving an output of 3 or 4 watts; this is
about equal to the power required to heat the filaments
of three type —01A tubes.

The power tubes are operated by the a.f. voltage built
up by the audio-frequency amplifier and the circuits of the
power tube are arranged so that the greatest possible
power is obtained from the tube. We do this because we
want to use the output of the power tube to operate a
loud speaker and this requires power.

We will recall that, in discussing the detector, we found
that it produced a very important change in the signal—
at the input the signal was an r.f. voltage and at the output
of the detector it was an a.f. voltage. In the loud speaker

[ f DETEICTOR ! | {OUD SPEAKER
VERY WEAK R.F. VOLTAGE I MODULATED RECTIFIED AFLOUTPUT i POWER TUBE CONVERTS ELECTRI-
MODULATED { IS INCREASED h R.F. SIGNAL | QUTPUT. ‘OF DETECTOR IS | SUPPLIES I cat POWER TO
R.F. SIGNAL i Y THE | IMPRESSED ON | HEAVY LINE INCREASED IN THE ! A.F. POWER 1 ACQUSTICAL
INDUCED IN | RADIO-FREQUENCY H INPUT OF | INDICATES : AUDIO~FREQUENCY | TO LOAD | POWER
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Each portion of a radio receiver performs a definite function. The above drawing shows how the
inaudible waves, first picked up by the antenna, undergo succeeding changes until the sound comes

out of the loud speaker.

Your dictionary will give you the meaning of such words as '‘modu-

lated,” “impressed,” “rectified” and ‘“‘acoustical”

frequency current—that is, it is varying at a rate that
would be audible to the ear—if the ear could hear electric
currents. But the ear depends upon sound waves and we
must therefore convert these audio-frequency currents into
sound waves.

The Audio-Frequency Amplifiers

We recall that in discussing the r.f. amplifier we said
that it was necessary to increase the voltage of the r.f.
signal before it could be utilized to operate modern de-
tector circuits. Now again we have the same problem in
connection with the audio-frequency voltage output of the
detector. This voltage must be increased before it can be
effectively utilized. This is the task of the audio-fre-
quency amplifier.

The audio-frequency amplifier—like the r.f. amplifier—
consists of tubes and transformers, the only difference
being that the transiormers in this case amplify audio-
frequency rather than radio-frequency currents. There is
a tendency in modern receivers to use but little audio-
frequency amplification. The audio-frequency gain in
some receivers may be about 23 in comparison with gains
of 75 to 100 a vear ago. It is possible to use lower audio-
frequency gain because of the very high r.f. amplification
obtained with screen-grid tubes and at the same time the
use of but little a.f. gain means that the a.c. hum will be
negligibly small.

the signal undergoes another change. even more drastic.
In the loud speaker its very nature is changed. We put
electrical energy into the loud speaker. This causes the
diaphragm to move and the movements of the diaphragm
set up sound waves in the air. The sound waves in the air
represent acoustical power which has been obtained from
the electrical power fed into the loud speaker. The mod-
ern loud speaker is a very inefficient device delivering as
acoustical power but 2 or 3 per cent. of the electrical
power fed into it. The sound waves produced by the
loud speaker enter our ears and we hear the result as
music—or as static if there is a thunderstorm at the time.

We have, in the preceding discussion. taken a general
survey of an entire radio receiver, beginning with the
antenna and ending with the music that we hear. It has
been pointed out how the antenna picks up the energy.
the r.f. circuits amplify it and eliminate all but the desired
signal, how the detector changes the signal from rf. to
a.f., the function of the audio amplifier is boosting the a.f.
detector output, the power tube which supplies power to
the loud speaker where the electrical energy is converted
into acoustical energy.

Our discussion has been brief and to the point, stating
what happens rather than how. In future lessons we will
consider in more detail just how these various things are
accomplished, so that, if you desire, you can investigate
and experiment with receiver designs to greater advantage.
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'The Radio Forum

A Meeting- Place for Experimenter, Serviceman
and Short-Wave Enthusiast

The Experimenter

Semi-Remote Control

O matter where a radio receiver is
lecated, one may now have the
speaker in any room in the home
and hear a favorite station. The

set may be turned on or off automatically
by plugging the speaker in a floor or
base plug. This plug is a standard radio
convenience outlet attached to the radio
circuit and wired throughout the home
for radio reception.

TO OTHER JACKS
I.LJ IN PARALLEL

RECEIVER

SPEAKER
LEADS

| =
lL]
2
STORAGE 1
BATTERY  TO OTHER JACKS
IN PARALLEL
FiG.1

The circuit for three paralleled jacks
remotely located

One who wishes to be modern in every
respect will easily realize the advantages
of the following method. It should not,
however, be confused with the remote-
control tuning of stations, as it is only
remote control operation of power.

This system may be used with any
type of radio receiver, hattery or elec-
trically operated.

The wiring system to be operated by

B MR

0 voLT
A.C.LINE

Fic.3

| E—

The circuit for a paralleled jack when
emploved on an a.c. receiver

remote conirol of the filament is shown
in Fig. 1. The antenna and ground con-
nections are to the conventional antenna
and ground. The speaker binding posts
are connected to the cable leads 3 and 4.

The terminals 1 and 2 on the jacks are
the filament lugs, or, in the case of an
clectric set, the a.c. transformer con-
nection. On tracing the wiring from
these terminals 1 and 2 on the jacks, it
will be found that when the loud speaker
plug is disconnected the circuit will be
broken and the set, which is located in a
distant spot, is automalically turned off.
Referring to Fig. 2, one will easily realize
just what takes place when the loud
speaker plug is inserted, and from a study
of this jack with the end lug numbers,
will be able to complete the wiring for
this jack and the others which are in par-
allel with it.

In Tig. 3 the radio receiver is operated
from the 110-volt lighting circuit. The
connections in this type of control are
very similar to the battery operated.
The 110-volt a.c. line is here shunted with
a 1 mfd. condenser to prevent arcing on
the jack contact points when the plug is
disconnected. For the speaker leads from

-~ DETAIL OF
JACK — t

N FiG.2

Details of one of the paralleled jacks

the set to the wvarious parallel jacks,
number 16 wire should be used, while in
the filament or power circuit number 14
will be required.

Another feature worthy of notice is the
simple relay construction by means of
which a telegraph sounder may easily be
converted into a simple relay which
makes and breaks the supply current to
the receiver at will.  Such a type of
simple structure is shown in Fig. 4, in
which the (wo electromagnets are con-
nected in series.  In using a relay the
length of wire is shortened. thus prevent-
ing any resistance entering in the fila-
ment circuit, due to long leads between
the receiver itself and the parallel jacks.
The operation of this relay is extremely
simple. The two outside pillars, con-
nected to either one leg of the 110-volt
a.c. lighting line or to one side of the
storage battery, make contact with the
silver contact points on the armature, when
the armature is pulled down against the

‘Wwww americanradiohistorv com

magnets. thus completing the circuit and
making the receiver ready to operate.

TFig. 5 is a schematic diagram of how
this relay is connected in the circuit.
The 2 mid. condensers shunted across the
a.c. supply prevents arcing on the silver
contact points on the make-and-break of
the relay. It should be remembered that
these condensers should be of a suffi-
ciently high voltage test to prevent break-
down at the voltage applied.

ADJUSTING
SCREW
SILVER AND SPRING SILVER .
CONTACT a y CONTACT

ZPOINT

POINT -,

\

3 VOLT
BATTERY

HO V. AC.

FiG.4

Details of an auxiliary relay for “break-
ing” the a.c line, instead of at the jack

The local battery supply to be em-
ployed for attracting the relay magnet de-
pends purely upon the resistance of the
relay. Three volts may be used to good
advantage, in which case the circuit
should not exceed 25 to 30 ohms.

POWER
TRANSFORMER -~

IN RECEIVER-

I

i

1

|

1

1

1

]
~

e

1

1

L

o

SPEAKER
JACK
10 VOLT TO SPEAKER
Hoe TERMINALS ON
SUPPLY RECEIVING SET

F1G.5

A circuit for operating the auxiliary relay
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A Short-Wave Record?

From Mr. Arthur J. Green. of Klon-
dyke, Ohio. comes a very complete list
of foreign short-wave broadcast stations,
received on his S.W. receiver:

LSH. Monte Grande, Argentina, 14.3;
PMB, Bandoeng, Java, 14.5; DIV. Nauen,
Germany, 14.6; DGW, Nauen, Germany,
14.83; LSG, Buenos Aires, Argentina,
15.02; DIH, Nauen, Germany, 15.02;
DFA, Nauen, Germany, 15.29; I'W, St.
Assise, France, 15.43; FTM, St. Assise,
Irance, 15.43; XDA, Chapultepec, Mex-
ico. 15.9 and 31.8; PLE, Bandoeng, Java,
15.92; GB]J, England, 16.01; GBU, Eng-
fand, 16.11; PCK,

Kootwijk, Holland,

On Short Waves

Revamping the Regenerative
Receiver

Along with a number of other short-
wave fans, Mr. Dennis McGrath, of Buf-
falo. New York, had in his possession a
short-wave receiver using a regenerative
detector and one stage of audio. Believ-
ing that there were a number of short-
wave signals on the air which he was
unable to raise to a level sufficient to hear,
Mr. McGrath determined to add a stage
of radio-frequency amplification, using the
battery-operated screen-grid tube. First
experiments were carried on using this
tube as a coupling tube between the an-

Ranro News ror Mav, 1930

ment circuit of the screen-grid tube re-
duced the 3-volt supply to the proper
operating voltage of 3.3 as required by
the =22 tube. as well as providing an auto-
matic “C” bias of 1¥% volts for the grid
of this tube. Neither stable operation nor
amplification could be obtained by using a
plate coil separate from the grid coil in
the detector stage, so the tuning induc-
tance of the detector coil also served as
the plate coil of the screen-grid tube,
the grid of the detector, of course, being
removed from the high plate voltage by
the .00015 mfd. grid condenser. It was
also found that by-pass condensers of .5
mid. each were necessary in the screen-

grid and plate cir-

cuits. as well as a

16.3; GBS, Eng-
land, 16.38; CGA,
Drummondville,

radio-frequency
choke coil of about
85 milhenries.
These three units
eliminated all ten-

16.5: GBW, Eng- .00005MFD. 00015 MFD
land, 16.54: GBK, e <= OMEGS
England, 16.37; 1§ 7

FZU, Madagascar,

16.7; PLF, Ban-

6\

doeng, Java, 16.8;
PHI. Huizen, Hol-
land. 16.88;
HSIPJ, Bangkok,
Siam, 16.9; PCL,
Kootwijk, Hol-
land, 18.07; GBX,
¥England, 18.36;
Saignon, Indo-
China, 18.75;
PLG, Bandoeng,
Java, 18.80; Lyng-
by, Denmark,

A ||

15 OHMS
T
{0 OHMS

1/
AY
N

M

dency toward un-
stable operation.
It will be noted in
the circuit diagram
that the grid re-
turn con the detec-
tor tube is made to
the minus filament.
This only holds
true when the —00A
tube is used. A
plus return is cor-
rect when using
the —01A or -12
type of tube in the
detector stage of

19.6; LSJ, Monte [0 OHMSYy
Grande. Argentina, :

20; VPD. Suva,

IYiji Islands, 20.7 g %
and  31.3; W4,
St. Assise, France,

24.4: KIXR. Ma- A-

A+B-

A

ko
>

any receiver.

LY

2

b

L 000, ]

1 RF.CHOKE ﬁ

B+35V. B+DET.

B+ SOV

=
PHONES

Clearing Up
Audio Dis-

tortion

!

“Many times the

nila, 24.4 and 26.2;
5SW. Chelmsford,
England, 25.53:
CJRX, Winnipeg. Can.. 25.6; KIO, Hau-
huhu. Oahii, Hawaii. 25.65; PHC-PHA,
Nauen, Germany, 26.22; PLR, Bandoeng,
Java, 27.8; VK2ME, Svdney, Australia,
28.5; VK2FC, Sydney, Australia, 28.3;
ARI. Hongkong, China, 29.5; NRH,
Heredia, Costa Rica. 30.8: LS. Monte
Grande, Argentina. 30.9; FW_ St. Assise,
France. 31.2; VK2FC-ME. Sydney, Aus-
tralia. 31.28; PCJ. Eindhoven, Holland,
31.3; Zeezen, Germany, 31.38; VK3ME,
Melbourne, Australia, 31.56; Paris,
France (experimental), 31.63; CJA,
Drummondville, Can., 32; HKC], Mani-
zales, Colombia, 35; WSBN, S.S. Levia-
than, 35.5; 3KAA, Leningrad, Russia. 36;
DOA. Cobeutz, Germany, 37.5; FSBZ,
France. 38.5; VK6AG, Perth, Australia,
41.7: VRY. Georgetown, British Guiana,
43.86; ZL3CZ, Christchurch, New Zea-

Fig. 1

land, 50; RA97, Khabarovsk, Siheria,
70.2.
Mr. Green’s list includes short-wave

stations in the four cormers of the eartl.
1t 1s, in our opinion, a noteworthy achieve-
ment. Does it coustitute a record?—THE
EpiTors.

Circuit showing addition of screen-grid tube to a two-tube short-wave receiver

tenna and detecior. Such a circuit helped
somewhat and eliminated the dead spots
on the regeneration control caused by the
antenna, but still the results were nof as
satisfactory as could be expected.

It was necessary, therefore, to start a
second series of experiments, this time
using the same {ype of tube in a tuned
circuit.  After employving various kinks
and wrinkles, such a circuit as shown in
Fig. 1 provided all that could be desired
from a three-tube receiver. It was found.
though, that the standard tuned radio-
frequency circuits as used in a number ot
broadcast receivers was not suitable. Let
us. therefore, just run through the circuit
Iig. 1.

The .00005 mfd. variable condenser in
series with the antenna and the grid cir-
cuit of the radio-frequency tube was
found advantageous in that a regular
broadcast antenna could be used and still
retain the sharpness provided by the
shorter antenna usually erected {or short-
wave reception and transmission. The
25-ohm resistor tapped at 10 and 15 ohms
inserted in the negative leg of the fila-

wwWwW americanradiohistorv com

short-wave enthu-
slast encounters a
receiver which,
when operated at fairly loud volume, will
emit sounds not unlike those heard in a
stockyard.” writes Mr. D. A. Brown,
Marion, Ohio.

“There are two or three causes for this
nature of trouble: defective speaker: de-
fective tubes; and improper erid bias or
‘C’ voltage. The latter is the most gen-
eral cause and particularly in the case
where a ‘B’ eliminator is used with dry
batteries for the ‘C’ bias. The writer has
been up against three or four cases where
the receiver operated very efficiently in
the dayvtime and at night the distortion
was very annoving. The trouble was
caused by the set being adjusted for
biasing voltage when the alternating cur-
rent line voltage was high. as in davtime.
and when the night load was on the line
the voltage dropped, causing a propor-
tionate drop in the plate voltage furnished
the receiver. The only wayv to remedy
the trouble arising from this source is
to arrange the ‘C’ bias voltage on the
eliminator with the addition of an addi-
tional resistor and condenser.

(Continued on page 1042)
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A Set-Tester De Luxe

(Continned from page 1017)

that was removed in the socket of the
tester. giving it sufhcient time to warm up
if the tube is of the a.c. type. You will
know approximately what the grid bias of
the tube should be from its type. Set the
voltmeler switch the next higher scale.
and flip down the grid switch. This will
give the bias voltage of the tube. Return
the grid switch to its normal position. If
the recciver under test is a battery re-
ceiver, place the voltmeter on the 135-volt
scale and flip down the filament switch.
If the tube is from an a.c. receiver, it
will not be necessary to do this. Simply
set the a.c. selector switch to the appro-
priate voltage and read directly from the
a.c. meter. Return the filament switch to
normal position. Next we have the plate
voltage switch. This is operated just like
the others. and the voltmeter must be on
high scale. To obtain the plate milliam-
peres. leave the plate voltage switch
down. and flip down the “MA" switch.
As explained above. the milliamperes will
be ten times the voltage scale. To test
the tube. feave the milliampere reading on
the scale and move the grid (est swiitch
over. This should result in a marked
increase in reading on the scale. Move
the voltmeter selector switch to the high-
est point in its arc. thus disconnecting the
meter. and replace all switches in their
normal positions. The instrument is now
ready to go on to the next socket in the
receiver.

In the interpretation of all of the above
readings it is necessary to know approxi-
mately what all readings should be. since
any marked deviation from normal in any
reading should offer a clue as to wheve to
look for trouble. Low. or no grid current
vrobably indicates a broken filament lead.
Abnormal or subnormal plate voltage will
indicate run-down B batteries. or defec-
tive power supply. No reading at all will
indicate an open primary in the succeed-
ing transformer, open plate lead or de-
fective power supply. High milliampere
reading indicates a defective tube which
should be discarded. No grid bias will
give high milliamperes, but that should
have been ascertained in the grid vollage
test.  Low milliamperes, when all other
conditions are normal. indicate a tube
that has lived its life of uscfulness and
should be discarded. Normal milliampere
reading. but no change when the grid test
switch is thrown over. also indicates a
defective tube.

It will be noted that the leads of the
milliammeter are brought out to the pin
jacks on the panel. This is done so that
the meter is available for outside tests.
For instance, in lining up ganged con-
densers, this meter may be connected in
series with the plate lead of the detector
tube. In this case. the detector tube will
act as a vacuum tube voltmeter. and the
signal impressed on the grid will cause
a deflection of the meter. In the case of
a condenser and leak detector. this detlec-
tion will be downward. In a C bias de-
tector it will be upward. Make any ad-
justments in the radio-frequency end of
the set with a view to obtaining maximum
deflection.
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SUCCESS
IN RADI

Depends Upon Training

... You Get that Training
with RCA Institutes, Ine.

REGARDLESS of who you are, . .
how old you are . . .where you live
or what youdo... You, too, can make
a success in radio because RCA Insti-
tutes #rains you for success. This is
the only school backed by the Radio
Corporation of America...
the foremost radio organ-
ization in the world today!

Lladio Inspectors
2000 o $4500
a Year

“A Serious Shortage
of Trained Men

Exists Right Now” Radio Repair

Mechanics
SI80N to hs
a Yeur

Thousands of men are
needed. Broadeasting
stations, manufacturing
plants, retail and whole-
sale dealers, as well as
ships at sea and planes in the

5 o¥lo 5 fedin
alr are now waiting for men Opcrators
like you . . . men who have $90 143200

@ Banth

the will as well as the knowl-
edgetomakegood. They know
that the graduate of RCA
Institutes has the knowledge
and ability to hold a good
position in radio.

(Bourd Free)

of apparatus. .. A complete assortment
of parts assembled for your help and in-
struction by RCA experts. See for your-
self how easy it is to solve every radio
problem such as repairing and servicing
fine sets. Here is the training that you
cannot duplicate elsewhere, at any price.
Students learn by actual expérience,
under the direction of nationally known
instructors.

Inside Information about Radio
-« - Quickly and Easily Yours

See how easy it is to learn at home in
your spare time ... Mr. Lawrence A.
Aicholtz says:

‘““Your course is without a doubt
the very best of its kind and the
training I received has enabled
me to work up to the position of
Chief Remote Operator of WSAIL "’

We have received hundreds of letters
similar to this . . . Each letter a “‘true
story’” of success in radio. You get your
lessons and eriticisms direet from RCA
. . . the very source of radio achieve-
ment . . . the organization that made
Radio what it is foday . . . that spon-
sors every lesson in this course.

RCA Craduates
Find It Easy to Fill
Good Radio Jobs

For more than 20 years, there has been a
radio job for practically every graduate
who wished one. RCA Institutes stu-
dents are actually trained for successin,
Radio . . . That is the only purpose of
this organization and that is why
students make such rapid progress in
Radio. Every student receives an agree-
ment signed by the president of this
school assuring absolute satisfaction
upon completion of the course ... or
money refunded.

Clip this Coupon NOW?

Remarkable Outlay of Apparatus
Included with this Famous
Laboratory Training Course

You learn radio by actual experience
with the famous RCA Institutes outlay

RCA
INSTITUTES.
INC.

Formerly Radio Institute of America

SPONSORED BY

Eap 5
RCA INSTITUTES, Inc.
75 Varick Street,
New York, N. Y.
Gentlemen: Pleasesend me your FREE 40-page
book which illustrates the brilliant opportuni-
ties in Radio and describes your laboratory-
method of instruction at home!
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RACON

Electro Dynamic
' Horn
Unit
For
Radio

Here you'll find
those {full. rich
tones of the dy-
namic type.

Here you'll find
clearness and dis-
tinctiveness, minus
distortion.

No. 1315
Air Column 104 1n
Beil 18 x 24 i
Depth 13 m

The
New Unit

This revolutionary
change in the type
speaker for radio
use is but slightly
higher priced than
the ordinary speak-
er. but marvelously
hetter. Tests prove
. Write ws for spe-
cial facts.

Racon lunior Electro-
Dynamic Type Horn Unit
Patented May 7, 1929

RACON MULTIPLE

AEROPLANE AND

PUBLIC ADDRESS
HORN

59 in. long, Bell 29 in.

Can bhe heard for
miles — the greater-
volunie carrying qnali-
ties, due to non-vibra-
tory material and
scientific construction,
insuring perfect am-
plification.  Horn and
Unit will take the ont-
put of a 30-watt am-
plifier, and better. Ra-
con is the recogmzed
leader for theatres, au-
ditoriums and the sky.
et us mail catalog. Horn

RACON ELECTRIC CO., INC.

FACTORIES:

18 Washington Place, New York
Slough, Bucks, England, and 3 Mutual
Street, Toronto, Canada

ELECTRIFY YOUR (T
RADIO FOR ONLY !

‘Why discard yourpresent good set when you
can electrify it for only $6 85 and banish the ennoyance and
expense of buying new 7 hatteries?

Over 150,000 Townsend

“B Power Units In Use

l Hooked up in a few minutes. Use

¢ | same tubes~—no changes. You'li be

. '| amazed at the improvement in re-

& i ception end distance getting. Send

name and address today for full
detsils, proof and Free Trial Offer.

Giant Dynamic
Unit

TOWNSEND LABORATORIES

725 Towrmnsend Street Chicago, Illinois
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Tying Up Radio with Sunspots

(Continued from page 987)

actual photograph of the sun and its
spots. This is done daily at many large
observatories, and the method is quite
simple. The amateur may wish occasion-
ally to photograph an important spot
group, though the daily {ree-hand prac-
tice is quicker and cheaper. The very
simplest means of projecting the image of
the sun or any other bright object is to
let it shine through a pinhole in a piece
of cardboard. If a second screen is held
a few feet beyond the first, an inveried
image will be projected faintly upon it.
To form a solar image of 34%- inch diame-
ter, the screens must be about three feet
apmt A small double-convex lens will
let in more light and give better definition
than the pmhole, but it will not make the
image any larger unless the screen is
moved back. We do not want to move
the screen back, as that would make the
camera unwieldy; but by placing a double
concave lens behind the double convex
one and making in effect a Galilean tele-
scope, we can get a reasonably large
image within two or three feet. The focal
Jength of the convex lens, divided by the
focal length of the concave lens, gives the
maﬂmfym power, and as bef01e higher
power means a larger image. Good focal
lengths to start with would be about 10
mches (4 4 diopters) for the convex lens
and about 2 inches (— 20 dioplers) for
the concave one. The concave lens or
obJectx\e should be two or three inches
in diameter: the other lens may be quite
small. As the lenses are only a few dol-
lars, and a black-lined box, shutter, and
focusing screen can be made, a fair solar
photographic telescope is within reach of
the amateur.

Field Glasses May Be Used

For one already possessing good field
glasses and a good camera, however, even
less trouble is necessary. The photo-
graph shows how the writer’s 8x binocu-
lars and Graflex 4 x5 camera are lined
up for solar photography, giving a 14-
inch image with a double concave lens of
2-inch focal length in front of the camera
lens. This arrangement is not limited to
solar work—it will serve as a crude tele-
photo lens for general use. The double
concave lens helps to increase the size of
the image.

In addition to making his own obser-
vations, the serious experimenter will wish
to check them by more accurate data.
The solar constant is published daily on
the large Washington weather map, which
is mailed to subscribers for 23 cents a
month or 82.50 per year. Monthly tables
of sunspot numbers and of sunspot posi-
tions and areas are published about three
months late in the Monthly Weather Re-
view, which costs $1.50 per year. Both
these publications are issued by the Gov-
ernment Printing Office in Washington.

Thus the observation limits of the
amateur include ordinarily the larger sun-
spots for field glasses and facule as well
as spot detail for a good telescope. Those
who have time and money to build Hale’s
spectro-helioscope can see many other
wonders of the sun—the leaping, flame-
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like prominences, the dark tlocculi disap-
pearing into the sunspot vortices, and the
great hvdrogen whirls of the wvortices
themselves. The corona. whose delicate,
wide-spreading petals change with the
sunspots and sometimes outline the sun’s
magnetic tield. appears to layman and
astronomer alike only during a total
eclipse. To witness one of these awesome
events the observer must pass within the
moon’s umbra or deepest shadow—a rare
occurrence for most of us. The umbra
will touch northern California and Ne-
vada on April 28, 1930. and that same
afternoon all the United States and Can-
ada, being within the penumbra or outer
shadow, will see a partial eclipse. For
its next total eclipse the northeastern
United States will have to wait until the
summer of 1932.

How to Measure Signal Strength

With this discussion of solar disturb-
ances and the methods of observing them
we come to the end of our space for this
month. Of all the various phenomena
that a correlation study must include, the
sun is probably the most important. Far
distant though it is, within it probably lie
the ultimate causes of all the earthly
events that we are studying. Next month
we shall tell how to observe some of the
carthly events themselves—the wvarious
elements of the weather, the puzzle of
magnetic activity. and the varying signals
brought in by our radio receivers. The
photograph shows one possible apparatus
set-up for measuring the signal strength
of a distant station. The Western Elec-
tric push-pull amplifier steps up output of
either the short-wave set or the Radiola
20; and this audio-frequency current is
rectified by the —350 tube, whose grid and
plate are connected together. The mil-
Hammeter, being in series with the recti-
fier. gives a direct current reading pro-
portional to the received signal. This is
only one possible system out of many;
the others must wait description until the
next issue.

A Sea-Going Radiophone
(Continued from page 989)

and varied applications. While doing
some experimental work in radio tele-
phony on the Pennsylvania-New-York-
harbor tugs for the DeForest company in
1919, the president of the railroad sug-
gested possible communication between
the caboose and locomotive of a long
freight train. This seemed feasible but
due to the lack of opportunity was not
tried at the time. During the experi-
mental period of the “trans-receiver”
however, the chance presented itself and
although the locomotive was operated bv
electricity no difficulty was experienced
in talking to the crew in the caboose while
the train was broken during switching
operations a mile or more away.
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Current Comment
(Continued from puge 993)

Being interested in the speech of John
7. Pelley. President of the New York.
New Haven & Hartford Railway Com-
pany. at the Springficld Chamber of
Commerce annual dinner. I tuned in on
WBZ and clearly heard Mr. Pelley until
he concluded. which was when I had
reached the outskirts of Hartford. after
passing through that city.

Then at eleven o'clock 1 tuned in on
WJR. Detroit. getting their news fashes
perfectly and also a musical program. the
volume being so great that 1 reduced it
for more comfortable hearing. The tone
is excellent and the volume is more than
amply abundant and without distortion,

From WJR I tuned in on WLW.
Cincinnati. and had a like experience on
volume. There 1 heard more orchestral
selections and a piano solo. Theu. rather
liking Phil Spitainy’s orchestra. 1 tuned
in on him for the remaining fifteen miles
or so into New Haven. Spitalny heing on
WEAF—and it was simply delightiul.

IFor the first few miles T had an experi-
ence of fading. which haffled me until 1
discovered that it was not the set that
was fading but that the apparent fading
was due to passing over terrain of vary-
ing degrees of radio reception sensitivity
and to. possibly, my rapidly changing di-
rection, following the highway. Also. en
route. I was able to discover what locali-
ties were free of local interference and
those which were not, and. taken all in
all, the Bosch Motor Car Radio set is a
pretty good interference finder.

Ilere is another point of interest: Hav-
ing been extremely active all day vester-
day, I was quite fatigued last night when
I left Springfiecld for New Haven. My
experience was that the radio reception
stimulated me and I scarcely realized the
length of the trip, seventy miles. It
seemed hardly any time before the lights
of New Haven came into sight. In my
opinion, 1 can operate an automohile just
as efficiently with a radio turned on as
when it is not. DBosch Motor Car Radio
adds distinctly to my personal pleasure in
motoring.

With kind regards.

Yours sincerely.
H, M. TOWER CORPORATION,
W. H. MiLLER, DPresident.

Globe-Trotting Television

A new record for television was estab-
lished a short time ago when Dr. E. F. W,
Alexanderson, research engineer of the
General Electric Company. and associ-
ated engineers transmitted the image of
a black rectangle thousand of miles
through space to Wellington. New Zea-
land. 1t was there received and re-
transmitted to Dr. Alexanderson’s labora-
tory in Schenectady, a round-trip total of
20.000 miles,

The picture transmitted was a rectan-
gular design painted in black on a white
card. and reception was sufficiently ac-
curate to permit recognition of the origi-
nal design. According to Dr. Alexander-
son, “Considering the fact the picture
bounded through the ether ripples twice
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FOOL PROOF
CONDENSER PERFORMANCE

Just try the new
Sprague Electro=-
lytic Condenser.
Test it and judge
for yourself its
fool-proof per-
formance. Here
are just a few of
the reasons why
Sprague Electro-
lytics can giveyou
better service:

A—Or.w piece anode made entirely of pure
aluminum; no welded or riveted joints either
above or below the electrolyte.

B—Screw type socket mounting making for
' maximum flexibility in receiver design.

C—Protected vent eliminating the possibility of
damaging the nipple.

D—Pressure seal, with no possibility of cutting
' gasket.

E—Locking lugs in socket to prevent condenser;
shaking loose during shipment.

F—Shield, precluding possibility of internal
short circuit.

G—Individual container allowing space to be
utilized with maximum flexibility.

Individual cathodes eliminate all leakaze be-
tween anodes and allow maximum flexibility in
circuit design. Increased life, less leakage and
much better shelf characteristics due to anode
with edge effect of less than 107, of spiral type.
Leakage current guaranleed not to exceed .2
milliamperes per MFD at 400 volts after 5 minutes
or .065 milliamperes per MFD at 350 volts after
5 minutes,

And there are the well known paper condensers
made by Sprague—made 1ith the same precise
skill as the Sprague Electrolytic. Types and
sizes to fit your every condenser need.

SPRAGUE SPECIALTIES COMPANY
QUINCY, MASSACHUSETTS

Sprague Electrolytic and Paper Condensers
Will Solve Your Condenser Problems

are included in
WEBSTER’S NEW INTER-
NATIONAL DICTIONARY

2700 Pages, 6000 Illustra-
tions, Regular and India
Paper Liditions. Write for
specimen pages, prices, etc.
Frree Sample Pages if you
name this paper,

G.& C.Merriam Co.,Springfield, Mass.

LEARN TELEGRAPHY
TELEPLEX, the mas- WITH
ter instruetor, teaches
you the telegraph code TELEPLEX
(Morse or Radio) right
in your own home. You can become
an expert telegraph operator after a
few short weeks of practical study.
NOT A SCHOOT. Amazing instru-
ment  works automatically. No
knowledge needed—beginners learn
at once. Free 10 days’ trial.  Write
to-day for FREE booklet.
TELEPLEX Co.
72 Cortiandt Street Dept. R-11

New York, N. Y.

-Contains 452,000 Entries, |
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Current Comment
(Continued from page 1037)

over so great a distance. I am very much
enthused with the results of the experi-
ment. I really did not believe the pic-
ture would be distinct enough to tell what
it was because so many conditions existed
to upset matters.

“There are ripples in the ether such as
there might be in a pail of water. When
one looks into a pail of water that has
been caused to ripple, the reflected image
is indistinct, the lines of the picture are
exaggerated and made to appear some-
what fuzzy. In this rebroadcast it was
much the same as though this image seen
in one pail of rippled water had been re-
flected in still another pail of rippled
water. Corresponding to the rebroadcast
back from Australia, naturally there
would be considerable distortion, and I
am pleased this double distortion did not
entirely wipe out the image. The experi-
ment was carried on for about five min-
utes, and many times during this period
the lines of the rectangle were distinct
enough for observers to distinguish the
picture being broadcast.

“The image would come in single de-
sign and would be quite clear for a period
of time, then it would be doubled, tripled
or quadrupled in some sort of cycle. It
would end with a blur which would make
the result indistinguishable, but would
start over again as the cycle returned, to
become recognizable once more. It was
as though we were actually looking at the
various paths the signals had taken, and
we were watching them-come into phase
and step out again.

“By such experiments as this I am sure
we can gain more actual knowledge of
what does take place than with any
purely aural system of check on the
transmissions. A whole new front of at-
tack on "the long-distance short-wave
problem is thus laid out by which much
valuable information and data on the
physical laws which govern such trans-
missions can be arrived at.”

In the first experiment the tests were
confined to the sending of the geometri-
cal design. However, in the near future
an attempt will be made to transmit
actual figures.

Enter: The Professional
Eliminator

There seems to be no limit to the off-
shoots from the radio industry, open to
well-trained men.

Cities and towns troubled by interfer-
ence from power-line leaks, street cars,
arc lamps and electrical machinery of all
kinds will be interested in the announce-
ment of the Tobe Deutschmann Corpora-
tion of a radio engineering survey service,
available by the day at a nominal charge.

The service includes locating and de-
scribing the cause of interference and, at
the option of the client, the installation
of preventive devices to permanently sup-
press the disturbances. Some of the
towns which have been successfully
served by this organization are Littleton,
New Hampshire; Carbondale, Pennsyl-
vania; Hartford, Connecticut, and Spring-
field, Vermont.

New Radio-Victor Building

Plans for a new skyscraper, to tower
fifty stories high, at the corner of Fifty-
first Street and Lexington Avenue, in
New York City, have been announced.
The plans call for completion by May,
1931.

The four faces of the building will
reach upward for twenty-five stories, then
set back at a slant to tower thirty stories
higher and taper off at the top. The com-
paratively low height of the neighboring
church and high school assures unob-
structed sunlight and air on every side
and makes possible architectural treat-
ment that can be practically carried out
on few office structures in the Grand Cen-
tral zone.

Four gigantic stone figures, fifty feet
in length and symbolic of the spirit of
radio will front each side of the extreme
top of the tower. At night an aura of
colored light will shoot out from the
crown of forked lightning which each
figure will wear as a symbol of the speed
of radio. The top of the tower, or the
corona, will also be strikingly illuminated
at night. The design of the entrance, the
lobby and the rest of the building will
carry out the same artistic motif repre-
senting the age of radio and electricity.

Modern Miracles

(Continued from page 1015)

planned in advance with extreme care.
checked hourly in each department, with
inspectors and testers at hundreds of dif-
ferent stages in the making of each radio
set, is the Grigsby-Grunow method.
There are 13,000 employees, 1.300 inspec-
tors and each Majestic represents 992
inspections.

Material flows through the eight plants
in a steady stream, speedily—but not
hurriedly. 1In the first two the radio set
itself is made; in the next five, the cabi-
net, the speaker. while in the eighth 6,000
tubes are turned out daily. -

There are no warehouses. and only a
few relatively small stock rooms. In some
cases material comes into the shops and
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within two hours is loaded on cars again
in the form of completed radios, boxed
for shipment. Practically no item is kept
in an unfinished state more than two
days. .

About thirty-seven carloads of raw ma-
terials arrive daily. There is a standing
order for forty emptly box cars a day, to
be switched in, ten at a time, into which
radios are loaded the moment they are
completed.

To build 5.000 complete radio receivers
in an eight-hour working day is in itself
a tremendous accomplishment. To build
these same receivers at this great speed
and with no sacrifice of quality is even a
greater accomplishment.
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LEvolution of the Vacuum Tube
(Continued from page 991)

relicensee under the Delorest audion
patents.

First Tubes on Laboratory Basis

Until the dawn of broadcasting vac-
uum tubes were made by means of
more or less laboratory equipment. The
relatively small volume of production
could be cared for by glassblowers, with a
minimum of machinery. The existing
lamp-making machinery was found ample,
particularly since the tolerances for
vacuum tubes were fairly wide. The
prices asked for vacuum tubes were such
that they could be made piecemeal and
without much regard for cost.

Now an Industry in Itself

But with the inauguration of broad-
casting and the sudden demand for
vacuum tubes by the public at large, the
making of vacuum tubes became a real
industry. No longer wus it a question of
supplying thousands of tubes. Rather.
it was a matter of supplying millions of
tubes to operate the sets in millions of
homes. For the first vear or t{wo of
broadcasting. there existed a marked
shortage of tubes. There were times when
list prices meant nothing as regards a
maximum. Tubes actually sold at a pre-

mium, because of demand exceeding the |

supply.

Machine Production

By degrees, the radio tube industry
eared itself to the demands. Automalic
equipment was installed in the better
plant.  The skilled glussworker was re-
placed by the automatic machine. with its
batteries of blue gas tlames. its mechan-
ical arms and fingers. and its constant
nierry-go-round operation for continuous
production. Girl operators came into the
industry, mounting and spot-welding the

metal parts in place on the glass stem, and |

loading and unloading the automatic ma-
chines. followed by testing. inspection.
wrapping and packaging. The greater
accuracy of automatic machinery made
possible closer tolerances. and more accu-
rate tubes. If one will glance at an early
DeForest audion, with elements spaced
4 inch or more apart. and then at the
first tube of early broadcasting davs. and
again at the present -27 heater type a. ¢
tube, one is immediately struck with the
growing delicacy of vacuum tube con-
struction.

Tube Makers Increasing

More and more vacuum tube makers
have been attracted to the fleld during
the past few years. until there are in the
neighborhood of eighty tube manufactur-
ers today. New. high-speed automatic
equipment Is imperative. No manufac-
turer can afiord to use equipment even a
few vears old, and still remain in business.
The tube industry is a big league game.
and has no place for the smaller hoys.
now that inventive talent is being put to
work on the production end. And for the
public, it means better and cheaper tubes.
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The Foundation of
Accurate

Loftin-
White

Performance ’

’ °

Amplex
| Assembled I(IT

There's no guesswork when you use
thiz completely assembied. high nre
cision kit. lvery part rigidly testel
extreme aceuracy assured: high over
load safety factor; picture diagrams
and full instructions.

Authorized and prepared in co-opera
tion with Commander Loftin and 8
Young White,

Buikl a complete receiver around the
AMP'LEX LW4¢3 KIT, for its power
supply is sufficient for one more ‘4
and tour more ‘4 tubes. Or LOFTIN
WHITHE any existing “radio withaut
rebuilding it, with the . .,

FREE’ coupling plug to connect Am-
* plex Amplifier to any radio
set zotth  each assembled

LIW45 Kit (less tubes) 542-50

CUSTOM BUILDERS :werite for fu-
formation on AMPILEX LI Am-
plificrs for small and large Audio
Amplification tustallations,

Hmplex

Instrument Laboratories
134 West 21st Street
New York City

“Amplification Authorities"

" 12,000 miles? |
‘I‘«“a a 100-watt station?
......forszsoo'.’“

Absolutely! We have the proofs!
Clear, natural, powerful reception.
better because battery-operated, from
a scientific 4-tube screen grid set that
you yourself can build in_record
time! Pull in London, Tokio. Syd- |
ney! Two-dial control, NOT a
short-wave set! The sensation of H
radio. Send $1 at once for com-
plete blueprint showing how to
build this set l

Find-All ¢ Four |
Complete Kit . $25.00 l

| Cabinet model
wired, Complete . . . . $35.00

Find-All Radio Co.

285 Madison Ave., (Suite 707) New York City
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A Compact Auto-Radio Receiver

(Continued from page 1021)

the most effective results. This can be
ascertained by starting the motor and
tuning the set to the point where ignition
noise is most objectionable and then note
which terminal gives the best results. (This
condenser should under no circumstances
exceed .25 mfd. or hard starting will result.)
The purpose of the resistors is to make
the high-tension circuits of the car ape-
riodic to the frequencies within the broad-
cast range, and to dampen entirely the
harmonics of these frequencies. Some
cars will persist in giving disturbance
even when treated as mentioned above;
these can usually be cured by the use of
a high-capacity electrolyte type condenser
in the order of about 1.500 mfd. being
placed from the hot side of the A battery
at some point under the dash to the chas-
sis. A little experimental work will show
the best place for this condenser. An-
other but more expensive method is to
place a choke like those used in A battery
eliminators in series with the hot A bat-
tery lead going to the receiver and hav-
ing a condenser as mentioned shunted
from this lead on the set side of the
choke to chassis. Sometimes the shield-
ing of the battery cable with copper
braid will be sufficient to eliminate the
remainder of the ignition noise. It is
desirable to take your A battery supply
directly from the A battery and not from
some point beneath the dash. as these
leads contain a large percentage of high-
tension energy picked up both inductively
from the spark -plug leads and from the
primary circuit of the coil.

A receiver similar to the one about to
be described has been placed on the mar-
ket and operates with exceptionally fine
results. It has been found that this re-
ceiver gives a selection of from ten to
fifteen stations regardless of where the
owner may drive the car and satisfactory
distance reception has been reported to
the writer by various users of these re-
ceivers. A circuit diagram of the re-
ceiver is shown in Fig. 9 and it will be
noticed by the reader that the conven-
tional neutrodyne circuit with a 200A
detector tube circuit is the nucleus about
which the receiver has been designed. A
novel and very satisfactory method of
placing the coils—so as not to utilize ad-
ditional space in the receiver—can be
seen by referring to Fig. 2. which is a
photograph of the chassis. The functions
of the tubes are. looking from right to
left: the first three are radio-frequency
amplifiers. the fourth a detector. the fifth
is the output tube and the one directly
in back of it is the first audio tube.

The receiver is controlled by two knobs

placed on a panel with a pilot light and -

A battery fuse. See Fig. 8. One of these
controls is connected to the receiver by a
flexible coupling which can be obtained
from your local speedometer dealer. This
cable piece, when cut, will have two dis-
tinctly separate cables, one within the
other. It will be necessary to solder or
braze each end of the cable by the use of
a heavy soldering iron and straight mu-
riatic acid so as to make one solid cable.
This control can be run—and has been
run by the writer—distances up to eight
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feet in length. but the shorter and
straighter the cable. the more efficient the
tuning with less annovance from back-
lash. The speedometer cable used is that
having a diameter of .187 inches, although
a quarter-inch cable is obtainable as
well as several smaller ones from the
same source of supply. This cable is not
fastened directly to the condenser shaft,
but to a small friction drive which en-
gages with a stamped bakelite dial fast-
ened to the condenser shaft. thus serving
several purposes; first. giving us reduc-
tion ratio of 10 to ! for finer tuning:
second, to hold the condenser rotors rigid
so that the bumping of the car will not
detune the receiver: third. as a medium
through which the condenser tuning de-
vice may be electrically insulated from
the condenser proper.

This remote control device is shown in
detail in Fig. 5 and specifications for its
construction are given in Fig. 10. It has
been found advisable to place a piece of
ordinary thin rubber hose over the tuning
cable. as otherwise if the cable touches
the metal of the car (although it is at
the same potential) a rasping noise is
produced when the receiver is being
tuned.

The size of the receiver has been
worked out so that practically any auto-
mobile installation can be made directly
over the steering column. Refer to Fig.
1 for dimensions. I have found that
there is less vibration in the steering
column than in any other portion of the
car. Thus mounting the receiver here
provides greater protection and insures
longer life to the tubes. The tube sock-
ets. incidentally, are mounted with the
aid of rubber grommets for further pro-
tection. Also the volume control is a
rheostat controlling all tubes. permitting
them to be burned at the lowest tempera-
ture for the volume desired. The writer
has found that this method of volume
control adds greatly to the life of the
tubes. A piece of sponge rubber is placed
in the top of the shielded cabinet to serve
both as a medium for which the tubes
may be held firmly in their sockets and
as an additional prevention against the
tubes going democratic. This sponge rub-
ber may be seen in Fig. 4, which inci-
dentally will give you a good idea of the
shielding construction,

Constructional Details

The variable condenser should be pre-
pared by cutting off the shaft so that it
protrudes }4 inch from the condenser
shaft bushing. Then have it milled down
to the largest square obtainable from the
shaft. This square shaft should then be
threaded up to within 1/16 inch of the
shaft bearing. leaving a shoulder for the
dial to rest against. The next step is to
place the dial, which is made of 1/16-
inch bakelite with a square hole at its
center, on the shaft and tighten it there
with a nut. The dial will never work
loose, as the-square hole takes up the
strain and places none on the nut. The
condenser should be insulated from the
chassis only if the A+ is grounded on
your particular car.
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The Hammarlund 70 mmfd. neutro-
dons are used and should be prepared in
the following manner: remove screw and
place a piece of .01 India ruby mica
under the top leafl of the condenser to
afiord protection against shorts due to
jarring of the receiver.

By referring to I'ig. 3 a good idea of
the wiring of the receiver can be ascer-
tained. Practically all of the wiring is
done underneath the chassis. as shown.

The only parts common to the chassis
are the .002 mfd. detector plate by-pass
condenser, the low-potential end of the
antenna coil primary and one side of the
filament circuit. The latter will depend
on the car in which the receiver is in-
stalled. If the A-+ is grounded on the
A battery, then ground this side of the
filament circuit. and if the A— s
grounded. then ground the negative side
of the filament circuit.

The aerial lead is brought out through
the rubber grommet where the cable
emerges from the receiver and can be
seen wound around the cable next to the
male connector plug in Fig. 1.

Ii a condenser of capacity other than
the one mentioned in this article is used
it will be necessary to use a different
number of sccondary turns, which may
be roughly computed by the use of the
coil winding chart described in the Sep-
tember. 1929. and March., 1930. issues
of Rapio NEws,

The battery cable should be taped the
full length of the cable to render it water-
proof. It should enter the battery box
through a rubber grommet.

The reader may be interested to know
that in all of the rececivers of the above-
mentioned kind installed in automobiles.
only one tube has been microphonic and
only one tube has burned out for any rea-
son whatsoever. (On this particular in-
stallation the set was mounted over the
rear axle of the car and was subject to
considerable abuse.)

It has been found that waterproofing
of the set is a very important item and
much thought along this line has been
given the receiver. It will be noted that
there are only two places in which water
could possibly enter the chassis. one being
at the remote control. which is backed by
a waterproof felt washer, and the other
where the connector cable emerges from
the chassis through a tight-fitting rubber
grommet., It is beliecved that further
waterproofing is entirely unnecessary. as
no trouble has been experienced from a
chassis taken care of in this manner.

It wil be noticed that no numbers
have been placed on the tuning dial:
these have been purposely omitted as it
has been the writer’s personal experience
that one will unconsciously refer to these
figures while driving even in congested
traffic, and as to the results of such folly
the writer need not go into details.

Several experimental trips to determine
fading characteristics of the receiver were
taken from Los Angeles to a point some
hundred miles distant and a curve show-
ing an average fading condition is shown
in Fig. 6. The only time fading seemed
serious was when crossing certain thor-
oughfares. and this was only momentary.

The audio-frequency end of the circuit
has been purposely left as a low-gain
circuit, as most of the ignition noise is
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< Qualiry Parts

1930 ¢or Every Radio Need

Automobile Radio. Specially de-
signed essential pares for this inter-
esting and popular use.

\"clvct-i’;rnier Dials. Six tvpes
Anoutstanding NATIONAL COM-
PANY specialty since 1924,

Filament Transformers. Tnopen
tvpe (as shown) and cased.  Also
Power and Audio Transformers.

| MB-29 Screen-Grid Tuner Parts.
An ultra-sensitive, ultra-modern
tuner, with special power derection.
4 screen-grid tubes. Built for Per-
formance Plus! The NATIONAL
Velvetone Amplifier-Power-Supply

the MB-29.

I (not shown) gives Best Results with
|
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Since 1924, National Co. has {urnished
its radio products to an ever-widening
field of purchasers. The way in which
the Radio Amateurs, Set Builders, Labora-
tories, Experimenters, and Broadcast
Listeners have returned to us vear after
vear—is the best proof we can give of
the quality, workmanship and careful
engineering which are built into National

Radio Products.

$W-4 Thrill Box. Gives World-wide loud-speaker
receprion of shore-wave broadcasts and code.  Gain-
ing constantly in popularicy.

EC Variable Condensers. For
Short-wave Receivers.  Widely
spaced straighe-frequency-line
plates, 270° roration.  Electri-
cally silent bearings, counscant -
impedance pigrail.  An exclusive

NATIONAL CO. design.

TMU Transmitting Variable Condensers.
1n 300 and 7500 volt ratings. A new and im-
proved instrument.  Micalex Insulation.

Send in Coupon for Big Free Catalog No. 140

The coupon below will bring vou our new catalog fully
describing att these and many other

NATIONAL

Radio Products

Coupon
National Company Inc- Gentlemen: Please send
Malden, Mass. me your new Caralog No.
140.
Y 1 T T
Address . vovervrnnariririratrnaanaanrinn RN-5-30
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@M\ GENUINE (ouel 3.

chancetoown
that brand new Genuine
Model 3 Corona you've
wanted—on the easiest
terms ever oOffered — at
LOWEST PRICE ever offered!
Complete in every detail; back
spacer, etc., MANUFACTUR-
ER’S GUARANTEE. Recog-
nized the world over as the finest, strongest,
sturdiest, portable built. Only a limited number
of these splendid machines available. To get
one, you must act now!

2
Yours for 10 Days FREE~
Send No Money

Experience the joy this personal writing portable
typewriter can give you! Use it 10 days free! See how
easy it is to run and the splendidly typed letters it
turne out. Ideal for the office desk, home, traveling.
Small, compact, light, convenient. Don’t send out let-
ters, reporte, bills in poor handwriting when you can
have this Corona 8t such & low price or on such easy
terms. Remember these are brand new machines right
out of the Corora factory.

Carrying Case Included
—If You Act Now

Leatherold carrying case, oiler, instructions free on
this offer. Send no money—just the coupon. Without
delay or red tape we will send you the Corona, Try it
10 days. If you decide to keep it, send us only $2—then
$3 a month until our epecial price of $39.%0 is paid.
Now ig_the time to buy. This offer may never be
repeated. Mail coupon now.

MONEY SAVED
By Using This Coupon

[ ]
§ gmith Typewriter Sales Co 1
| [Cgl?ona Division 0 . =
: 469 E. Ohio St., Chicago, Dept, 915, s

[ ]

Ship me the Corona, F. O. B. Chicago. On arrival1'll depesit $2
I’ you $3 a month

iE‘mployad Y e mmmecmmmmmm——
EEDEEEEENESEEDENSEEEEE RSN

VFREE BOOKS of
BUSINESS HELPS

e publish over 200 Home Study Pooks, each a complete
treatise of its subject. We have one or more for you.
Books on
71 Commercial Art
] Lettering
] Advertising
1 Sign Making

[0 Decoration

[J Automobiles
] Battery Work
[] Electricity

[J Radio [} Cax:pentry
T Aviation a Buxlding.
3} Painting O Contracting

[J Silk Screen Process []Sheet Metal Work
and many other subiects. ANl fully deseribed in our
FREE CATALOG. Check the subjeets in which you are
interested and write today.

FREDERICK J. DRAKE & CO., Publishers
Room 510—179 No. Michigan Bivd., Chicago

Drake books are for sale in all book stores

picked up directly through the filament
leads in the audio-frequency circuit;
therefore, a high detector output and a
Jow audio gain seems to give the most
satisfactory results.

All wiring, other than the seven-con-
ductor cable, speaker, and volume control
leads, should be done with midget Pack-
ard cable or its equivalent; especially
when strung beneath the chassis, as it is
subjected to considerable abuse. Further-
more, it is desirable to run all wires
through rubber grommets wherever pos-
sible to prevent the metal from scraping
the insulation and causing short circuits
or grounds.

If the reader will follow the pictures
and diagrams very closely, a very satis-
factory receiver, giving ample volume
and good tone quality, should be his for
the fruits of his labor.

Parts List

Shield and cabinet combined with lid and
chassis.
1 4-gang variable condenser, .00035 mfd.
1 set of four radio-frequency coils
2 .5 mfd. by-pass condensers
1 .002 mfd. fixed condenser
1 .000125 mfd. fixed condenser
3 Hammarlund 70 mmfd. neutrodons or
equivalent

7“m
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6 Eby manufacturers type sockets (4-
prong)

1 2 meg. grid leak

1 radio-frequency choke

2 audio-frequency transformers (Thor-
darson replacenient type)

1 male 7-conductor plug

1 female 7-conductor plug

1 bakelite dial 334" diameter (see Fig.
10)

1 remote control friction reduction de-
vice and bearing (see Fig. 10)

10 to 13 ft. 7-conductor cable, depending
on type of car and position of B
battery compartment

26 ft. beeswax cotton-covered 7-strand
tinned copper wire for hook-up

1 bakelite strip 534”7 by »%” by 3/16”
thick for neutrodon mounting strip

1 bracket to hold cable in place

1 74” rubber grommet
12 small rubber grommets for socket sup-
ports

3 insulating bushings 14” square and
54" long, drilled for 8/32” machine
screw clearance

1 piece sponge rubber ¥4” thick by 2”7
wide 357 long for mounting be-
tween set and bracket and for use
in shield (see Fig. 4)

1 piece .187 speedometer cable, length.
depending on individual installation

1 4-ohm rheostat

1 Yaxley pilot light and bulb

1 10-amp. fuse and clips

e —

Radio Forum
(Continued from page 1034)

“But getting back to the original story,
the sets troubled most with distortion are
the battery models. With a milliam-
meter, used as an indicator of distortion.
connected in the circuit, the short-wave
fan can adjust the plate and grid voltages
to suit the particular case, and the results
will be very greatly appreciated by the
owner.

“The indicating instrument for such de-
fects as are mentioned above is the milli-
ammeter. A reliable make of instrument
with a scale of 0 to 50 milliamperes will
serve the purpose very nicely.

“Connect it in the ‘B’ minus lead of the
plate supply unit, then tune in on a fairly
loud signal and note the deflection of the
pointer. It will probably fluctuate vio-
lently when strong signals are tuned in.
If the pointer pulsates from its normal
position. there is too much ‘C’ bias and
harmonics are being introduced, especially
on notes of the higher frequencies, which
will have a flattened or strangled sound.

“TIf this condition is found it is best to
increase the plate voltage on the last tube.
as this is where the distortion is most apt
to be. With a given strength from the
speaker, a reduction of the ‘C’ bias volt-
age will cause distortion and blasting.
therefore, increase the plate voltage on
the last tube until the pointer of the
meter stands perfectly still, as complete
stillness of the meter indicates absence of
all distortion.

“It may be that when the plate voltage
on the last tube is increased beyond a
certain point the meter pointer will fluc-
tuate both ways from normal settings.
This indicates that the plate voltage on
the tube preceding the last stage is not

WWW amereanradiohistorv-eom  —

high enough, in which case increase the
plate voltage on this circuit until an im-
provement is noted. The adjustment on
the detector tube may be left alone, as the
current is so small it has no effect.

“If. when the meter is first inserted in
the circuit and a fairly loud signal tuned
in, the pointer of the meter fluctuates vio-
lently downward. there is not enough ‘C’
Increase the ‘C’ bias on the last tube
until the pointer of the meter steadies.

“If the ‘C’ bias voltage is increased
bevond a certain point, the needle of the
meter will start to fluctuate both ways
from the normal setting which it takes
when a signal is being received. In this
case iIncreasing the ‘C’ bias on the pre-
ceding tubes will clear the {rouble. With
too little ‘C’ bias, the sound from the loud
speaker is ‘blasting’ or a spilling over into
distortion on the loud notes.

“In normal use, best results may be
obtained from a receiver having a current
drain bhetween two to four—not over four
—milliamperes for each of the radio and
audio-frequency stages. The power out-
put stage will take more, or less, depend-
ing upon the type of power tube used and
the plate supply, usually the current load
of such a stage will vary between five to
fifteen milliamperes.

“The loudness of speech or music de-
sired from the loud speaker determines
the ratio of plate and ‘C’ bias voltages
that are necessary to get distortionless re-
ception. If fairly loud signals will suit the
set owner. ninety volts for the plate sup-
ply will be enough, but to enable good
hearing over the area covered by the
average home, ninety volts will not be
enough.
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The Highroad to Adventure
(Countinued from page 1013) Y our Money Should Buy You

the radio operator consists of purely busi-

ness and personal messages and securing G U A R A N T E E D
of compass directions, there are times
when it becomes intensely dramatic and R A

the fate of hundreds of lives are in his PERFO M c
hands. That is when a ship meets with
disaster and his SOS goes out through the The Lincoln DeLuxe 10 Will Give It To You
ether. It may be that his own ship is
sinking and he alone can bring the badly
needed help. The lives of a thousand
may be within his keeping when all efforts
of every other member of the crew would
be in vain. Or, on the other hand. the
call may come from another disabled ship
and he must keep in touch with it until
the rescue is made. And in every disaster
that has occurred since radio operators
first went to sea they have built up one
of the finest traditions in the history of
navigation, for no operator has ever left
his key while there was the slightest pos-
sibility of maintaining communication.

The First SOS SELECTIVITY—10 KC From LOCAL
The first radio operator to send out a POWER_AI]Y Distance—Volume of L.ocal

call for help was Jack Biuns of the Re-

e REGISTER—Every channel 550 kc to 1500 ke

January 23, 1909, by the Florida. Binns’

call (lt was a CQD at that tlnle) was AWill vour present equipment register every channel in the broadeast band, including channels 10 KC
heard by several Ships’ which steamed to from Jocals. at one trip across the dial?
tl 1d of the d d v Is but Will it bring in every one of these stations with a volume equal to local with quality of tone?

e ad o e doomed vessels but were Will it tune both adjacent 10 KC channels of a powerful local with the receiver located 200 feet from
unable to locate them because of an ex- transmitting antenna ?

tren]ely dense ng which blanketed every- Will it tune. located in Los .Anzeles with KNX on the air, WTIC, Hartford, Cenn., and KTHS?

. 5 4 IIM IT WILL DO THIN, WE CANNOT INTEREST YOU.
thing. As this was years before the radio )

. - Excerpts from recent letters:
compass had been invented and perfected.

Valparaiso, Ind.: I Dhave been in the radio game for the past 7 years. T have had and sold nearly all

the Ski])peI'S had to [)]ély a very dangerous makes of receivers. hut have never found onc that would equal lel,:nr(i)h:l \upetr 10. s I have \\OrkIttLl this

g o ? ; H H receiver from different locations and under various conditions and find 1at it works perfect, 3 the

game of blind man’s buff. The Slnklng only receiver that I have ever seen that will tune equally well over the entire wave band from 200 to

hi . P , ; 550 meters and bring in distant stations within 10 KC of the high powered locals without interference.

Shlp “,'Y‘IS ﬁnally IOCd[Cd b'V t,he B(T[[ZC, by 1 took this receiver to a friend’s house one evening and tuned in 78 stations, 13 of them being on the

the discharge of bombs Binns and the LPacific Coast, which I consider maivelous in this tocation.  Seme of them only had 50 watt power. I

. =) Y . B sincerely think that anyone looking for the best to be had in a receiving et will find it in the l.incoln

radio opcrator of the rescue Shlp Callmg Super and 1 want {o congratulate you on this wonderful piece of engineering.

to each other the exact times at which Nashville, Tenn.: Your Lincoln DeFuxe model is thed only Im:;;-hineli havc‘vz;\'\e[x' sezl*n ‘in tl\ilsi territory,

o being in the close proximity of from one to two and one-half wmiles of SM. which would give an

the bOmbS VVOU]d bC flI‘C(l le](l thC Crews absolute 10 KC :epn'\tlan regardless of Jorals. ILast night. Ifeb. the :3[1.~‘(t,k 1his m%vhine econsistently

1 1 1 brought in WMAQ, WSM. and KFIL  These stations as you Know are 10 K€ apart. Chis reception was

Of each Shlp Standlng hy‘to ll.S[CH.fOI‘ the perfect without interference, the distant stations coming in with eaual volume and clearness as to
sound of the repor(g_ The situation was locals.  Should anyone wish proof of this statement, 1 will be pleased to demonstrate same.

growing desperate when the last bomb
was about to be fired, but the explosion
was heard by the keen ears of Binns and
over three thousand lives were saved.

Since that time there has been a long
list of equally dramatic rescues. and
among the radio operators who stood by
their keys while their ships were going to
pieces is Fred Strickland of the freighter
Conhatta. For three years following his
completion of the radio operator’s course
at the West Side Y.M.C.A. in New York
City, Strickland had an interesting time
visiting many strange ports and enjoying
his work.

A few wecks ago the freighter started
out to secure a load of wood pulp from
several ports in Finland, Helsingfors,

W] $100000 "@]l
Folkis and Kotka had b isited and -
s}:)e vlvaslrrlnakinog fi)r tq}ie cg'izt \olfQISCwe;enn WORTH OF RADIO

« ) . > { B| MERCHANDISE SUCH AS REPLRCEMENT
Coantered accompanied by e’ oo B CONDENSER BLOCKS, TRANSFORMERS
Suddenly without warning there was an SETS.SPEAKERS, AND TUBES SOLD

SELLS ON PERFORMANCE. Six weeks
before one single ad appeared, the reputa-
tion of the DelLuxe spread over the country
like wild-fire. You can put this receiver in
the finest homes in this country. Write at
once for details.

LINCOLN RADIO CORPORATION

Dept. N., 329 South Wood Street, Chicago, Il

SUPER -WASP
SHORT-WAVE
AC & DC RECEIVER

In Kit Form or Completely
Constructed

rsaudSem

2 a'ne

appalling crash and crunching and even a AT 75% OFF THE LIST PRICE. 1930 Catalog FREE
novice could tel that the ship had made SEND FOR FREE COPY OF Sct Duilderst Write for your
er last (rip. € had piued up on sHou o copy. ‘,Om‘pee ine of shor
Brotthl Rock and in an incredibly short LATEST RADIO BARGA" NEWS wave supplies, standard parts

R R AR R R IR A RSB AR BRI RRARARY

and accessories
time the angry seas had torn the vessel

in two and the forward part had sunk. | Iedo’ate m CHICAGO RADIO APPARATUS CO.

! : 415 S. Dearborn St., Dept. RN
Almost with the crash Strickland began v ”‘;gfég& 2‘::‘;5“ ¥ “Et,,‘LZ';o, M.
sending his SOS, and this he kept up .

until six hours later the Herrakles arrived | et T T e 3 T F
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Here It Is!
The New

Direct Coupled
245 Amplifier

Here is the new and amazing kit put
up by Ilectrad and licensed by
Loftin-White. With this kit vou can
build the new Loftin-White amplifier.

List Price $35-9°

Less Customary Trade Discounts

We also have the new

‘Bmpk

Loftin-White Licensed Kit
Completely asseimbled, ready to wire.

List Price $42.50
Less Customary Trade Discounts

With each kit new data is furnished on
“How to Apply the Loftin-\White Ampli-
fier to Radio Frequency.”

Send your order to us today, as we
are the official headquarters for
Loitin-White kits.
Royal-Eastern Electrical
Supply Co.
16 West 22nd Street
New York City

If you have not received our 1930
catalogue, please write for it

WIRING DIAGRAMS

package number ! supplement to John F. Rider’s
“Trouble Shooter’s Manual” is now ready for dis-
tribution. Here is an opportunity to secure wiring
diagrams of the modern screen grid receivers at a ridicu-
lously low price. 115 wiring Jiagrams, size 814 in. x 11 in.
puniched three holes suitaple for loose leaf binding, cover-
ing screen grid receivers produced by such manufacturers
as Grebe. Crosley, Stromberg-Carlson, Fada, Stewart-
Warner. Edison, Eveready, Silver-Marshall and others
... Price $2.50 postpaid. . . . Write for list of diagrams
and books.

RADIO TREATISE COMPANY
1440 Broadway New York City

and took off such part of the crew as she
was able to carry. Strickland of course
remained with the captain on board the
stricken ship until a second rescue ship
appeared, seven hours later, and took
them off. Strickland is back at sea again,
hoping that next time it will be his turn
to answer a distress call and be the res-
cuer instead of the rescued.

Another West Side Y.M.C.A. graduate
who figured in a recent marine rescue
was Chief Radio Operator G. H. Kolbe
of the President Harding. Early one
morning Kolbe picked up the SOS from
the Italian steamer Anfino, which stated
that the ship was sinking and help must
come quickly. Captain Fried, of the
President Harding, crowded on all speed
and using the radio compass as his only
guide was able to reach the Antino in
time to make that thrilling rescue of the
crew despite the heavy sea which was
running at the time.

Radio Aloft

Radio is also being recognized more
and more as a most important safely fac-
tor in the operation of airplanes and it
will not be long until no passenger plane
will make a flight of any distance without
having a radio operator aboard. In this
way the pilots can be continually in-

formed regarding conditions of storm,

wind and fog which lie across their path.

" When a pilot knows what weather condi-

tions he is to meet, his chances of suc-
cessfully surmounting them are greatly
increased.

When it comes to the man who wishes
to seek a career in the field of radio me-
chanics there is no limit to the variety of
forms of endeavor into which he may go.
In addition to finding a place with the
transportation systems in the air, on the
sea and on the ground, he has before him
the equally large field of broadcasting,
which in spite of the great progress al-
ready made is still in its infancy and
presents opportunity for many a man to
carve for himself a niche in the hall of
fame, and a substantial fortune as well.
Then there is the entire amusement world,
with the talking picturcs and sound effects
in the theatre. Here too only a start has

Ravro NeEws ror May, 1930

been made and there is plenty of room
for great improvements which are sure to
be found, many of them by men who are
unknown in the profession at present.

It will not be long before no city po-
lice department will be considered really
up to date unless it is radio equipped.
Qutstanding among the departments at
the present time which keep in continual
touch with their men throughout the city
by radio are Indianapolis, Detroit, Cleve-
land and New York and the results ob-
tained will force the other departments of
the country to follow suit.

Still another field is the public address
system which is rapidly finding a place in
schools, hotels, railroad stations, public
parks, auditoriums and churches. This is
still a baby, awaiting many young men
to grow with it.

The Man Higher Up

As to the third main classification, the
field of the radio executive is so broad
that it will challenge the imagination of
anyone. These executives will be the
men who will have the direction of forces
so powerful that they cannot be com-
prehended by the average man. These
executives must come from the younger

ien of the land, for they will need to be

men whose minds are not fixed in the
channels of the past but who are facing
forward, ready to challenge the unknown.
These executives will come from the
ranks of the radio operators, the radio
mechanics and the “hams,” for they will
have to be men who know radio from the
ground up f{rom practical experience.
They will be men who have had a broad
technical training in radio in addition to
their own experimental work, for the man
who has had this technical training can
more easily fill the shoes of the radio
executive.

The proof of the pudding is in the eat-
ing. The voung men—many of them
graduates of radio schools—of a few
years ago are the supervisors, chief oper-
ators, engineers, designers, sales managers,
advertising managers, public relations
managers and the presidents and vice-
presidents of the largest radio companies
of today.

Need we say more?

— @

A Universal Auto-Receiver
(Continued from page 996)

The first step in the construction of
the case is the cutting up of the alumi-
num to the sizes shown in the drawings,
Figs. 5, 6 and 7. A thickness of 3/32”
is too great to be sheared with hand
snips even in a metal as soft as alumi-
num. This limits us to a hack-saw or
laying out the work and taking it to a
machine shop where power shears are
available. The job is a matter of a very
few minutes’ time in a well-equipped shop,
but if we must employ the hack-saw
method it will take a couple of hours.

With all six faces of the case cut and
filed to dimensions, the four partitions
are made in accordance with Fig. 6. It
will be noted that two of them are bent
3/32-inch out of line to permit attach-
ing to the ends of the triple unit con-
denser and yet maintain the proper

www americanradiohistorv. com

separation from the other partitions. This
is shown in the front view of the set.
If it is found too difficult to make this
double bend, there is the alternative of
making the piece of two lapped sections
held together with 6-32 machine screws
and nuts. The notched corners are cut
to fit in and around the angle brass of
the case, one of the two having dimen-
sions that allow for a number of wires
to pass underneath.

The next step is to drill and counter-
sink the various pieces. The drawings
supply the location of each hole as well
as the size of drill to be used. To make
the drawings as clear as possible no sizes
are shown for holes to be made with a
No. 27 drill. This is the clearance size
for the 6-32 screws. Before starting the

(Continued on page 1046)
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The Most Fascinating Radio
Book of the Year!

93¢ EDITION
SHORT
QAVE

1045

The Latest Most
Authoritative
Information
Available on

SHORT
WAVES

Complete Volume Only 5°c While They Last

HE thrill of the Short Waves! 1It's like the

‘invention of radio all over again. If you’ve

ever decoded messages straight from South
Africa or Australia—if you've ever known the kick
of getting Europe or Little America direct—if
you’ve ever had SW chats with friends hundreds
of miles away, then you know what we mean.

The Short Waves are opening up a tremendous
new field of amazing possibilities. An entirely new
world of experimenting, of thrills, of new experi-
ences with these miraculous SWs lies ahead.

Because you and thousands of other radio men
want to keep posted on all the latest wrinkles on
Short Waves, the Technical Staff of RADIO NEWS
has especially prepared a complete new, up-to-the-

minute SHORT WAVE MANUAT.

It_s twenty-three chapters, replete with illustrations,
diagrams, charts and plans, bring you
the results of years of research work by

SW expert, Lieut. W, H. Wenstrom. You will be

fascinated with such features as:

Breaking Into Amateur Transmitting

S-W Transmitter for the Average Home
and Purse

A Portable S-W Transmitter and Multi-

wave Receiver

For Real Thrills Get Down in the Amateur
Wave Bands

Ready for a Short-Wave Chat
Getting the Most From Your S-W Trans-

mitter

Some Experiments on Ultra-High Frequen-
cies

Short-Wave Stations of the World

It is one thing to pound the key of a

the foremost authorities in the field—
the last word in authentic SHOR'T-
WAVE data. Many of the chapters
were especially written by that famous

RADIO NEWS, Dept. 2405-G

FREE

You may cecure the
SHORT WAVE MAN.
UAL without cost
with a subscription
y"===== Mail Coupon TODAY! ==msuses 2. 770 NEWS.

See coupon helow.

short-wave transmitter and hope to high
heaven that your signals are “getting
out.” Tt is another thing to understand
intelligently the conditions under which
perfect results are secured and how to
get the most out of Short Waves,

Here is the book that explains everye

MACKINNON-FLY PUBL]CATIONS, Inc.
381 Fourth Avenue, New York, N. Y.

D _Gen(lemen: T enclose 50¢ (in stamps, coin or money order)
in full Ppayment for the new 1930 SHORT WAVE MANUAL,
which it is understood will be shipped to me by return mail.

Ship me ENTIRELY FREE the new 1930 SHORT WAVE
MANUAL and enter my subscription for the next eleven big
1ssues of RADIO NEWS at the special price of only $2.00,
which I enclose (regular newsstand price $2.75).

Name oo
Address ..ooitiiti e

City and State.................oo
Are you a Serviceman 1?7 Engineer 37 Dealer {J? Experimenter (J7

Present subscriptions will be extended from expiration. 1

'H-....-..'-u‘.........'
U

thing—that describes and illustrates all
the new inventions and improvements—that gives
you the complete and latest SW data. In short,
here’s just the book you want—at a price so low
that anybody can afford it!

Buy It from Your
Newsdealer or
Mail Coupon NOW'!
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RADIO
NOISES

vanish the moment you install a
TOBLE FILTERETTE! Over 64
different models for every type of in-
terference. Your radio or electrical
dealer can tell you which model you
need. Or write us a personal letter
telling in detail all you can about the
noise or interfering apparatus and you
will receive a personal reply.

Own this
hook

72 pages,
Crammed full
of photo-
graphs, dia-
grams and
pictures show-
ing how the
noises start
and how to
stop each type
of interfer-
ence, Twenty-
five cents,
postpaid.
You’'ll need
this book near
your radio set.

TOBE DEUTSCHMANN CORP.

Filterette Division
CANTON, MASS.

Proper power conlrol is necessary to propel your
automobile through the winter drifts.

The music from your radio receiver, wallowing
through the sleets of static and the storms of in-
ternal seli-inflicted noiscs, needs ample power
PROPERLY CONTROLLED.

That’s where the scientifically -calibrated CENTRA-
LAB volume control plays a major part in the
proper performance of your radio.

For smooth, quiet operation insist that your radic
be CENTRALAB equipped.

Write Dept.
995-0: jor Free
Book:let, “Volume
Control, Veltage
Control and, Their

CENTRA'L RADIO LABORATORIES

Dept. 225-G 22 Keefe Ave. Milwaukee, Wis.

drilling operation the builder should fa-
miliarize himself with the purpose of each
hole and check the parts he has pur-
chased to see if the mounting holes line
up. This will guard against the improper
location of any hole in a case where a
unit may vary somewhat from the parts
we used.

With holes drilled and countersunk. the
ext step is to cut the angle brass for
the corners of our metal case. Four
pieces are required with a length of 1234
inches, four 974 inches, and four more
334 inches long. Cut the ends squarely
and remove any burrs with a mill file.

Line up one of the largest pieces flush
with a long edge of one of the 10 by 13
aluminum panels, and through the coun-
{ersunk holes mark the angle brass for
its corresponding screw holes. For ease
of assembly or disassembly, we use
threaded holes in the angle brass rather
than drill it clear for the 6-32 screws
and employ nuts and lock-washers on
the inside. Therefore, after the positions
of the holes have been determined, use
a No. 34 drill, and tap for a 6-32 thread.
With flathead brass screws Y4-inch long.
secure the four angle sections to each
of the two largest aluminum pieces. Then
place the 4% by 10-inch panels in their
proper positions over the ends of the
10 by 13’s and mark the angle brass
corners for the screws that are to hold
them in place. By a similar procedure,
secure the short angle sections across the
fiush with the ends of the aluminum
pieces just added and then screw the top
and bottom panels in place. True up the
edges with a file and the metal box can
be dismantled to the extent necessary for
the convenient assembly of the electrical
units.

Assembly

Remove the front and bottom panels
from the case and mount the variable
condenser to the top and back. as shown
in the illustrations. It will be necessary
to file the corners of the separating fins
to fit around the angle brass. These con-
densers are built to permit mounting in
either of two planes, but, since we are
out to make a rugged job, we will use
both. The unit is held to the top panel
by three flat head screws. spring washers
and nuts, and to the back by three 6-32
screws, which turn in to threaded holes
in the frame.

Now fit the aluminum compartment par-
tition to the condenser: I, to the outside
left end of the frame: II, to the left-hand
side of the web dividing the first and
second units, to the right-hand side of
the next section; and IV. to the outside
right-hand end of the condenser frame.
As soon as a good fit has been established,
mark the condenser frame through the
hole in each aluminum partition, care-
fully drill at the points indicated, and
secure the plates by means of 3%-inch
6-32 screws compression washers and
nuts. It will not be found that this gives
a 2V5-inch separation between centers of
the shields. and that the bottom ends are
not notched deeply enough to clear the
angle brass. That is as it should be, for
we now notch the angle brass ¥-inch
deep to take the partitions, and to keep
them from any sidewise movement. This
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method provides an effective means for
holding the shields rigidly, and vet in a
way that allows them to be taken out
with the removal of a single screw.

While we have the interstage shields
in place, with nothing else to interfere,
it is a good time to form our tin induc-
tance shields. As much as we would have
liked to avoid the use of these pieces,
we found, by experience. that they were
absolutely essential to overcome coupling
between the inductances. We cut the tin
and bend it according to the drawings in
Fig. 5, making three of each. Piece B is
not put in place until after the induc-
tances have been assembled and wired.
With the A pieces formed and fitted be-
tween the partitions, and with their open
ends downward, slide them until the top
ends are 274 inches down from the top
panel. While held firmly in this posi-
tion, mark them through the holes in the
back of the case, and drill them with the
No. 27 drill.

Now remove the aluminum shields and
bottom section, and put the shields aside
until the assembly and wiring are com-
pleted. A Remler radio-frequency choke
is mounted in the upper left-hand corner
of each inductance shield by means of a
single flat head 6-32 screw and nut. The
units are turned to vertical axes, with
the mounting lug downward.

The radio-frequency transformers
(shown in detail, Fig. 2) are secured in
place, with their primary ends downward
and separated from the shield by means
of Uj-inch bushings. The coils are
mounted at the angle shown for the pur-
pose of minimizing interstage coupling.

The Yaxley single phone tip-jack is
inserted in the hole for the antenna ter-
minal in the left end of the case. The
double resistor mount is attached to the
back and against the angle-brass corner.
These units require but a single screw.
Under the nut, place a soldering lug
turned toward the right. Adjacent to this.
we mount an Acrovox type 260 conden-
ser, with the lugs pointed to the left.
In all of this assembly work. spring or
compression washers should be used
under nuts wherever possible.

Below each r.f. transformer, fasten a
type 461-225 Aerovox condenser block.
with the condenser lugs turned upward.
and with added lugs placed under the
upper and lower right-hand units_used
in making them fast to the case. Below
cach of these condenser blocks, add a
type 260 Aerovox condenser, with the
lugs pointed upward. These condensers
have two holes in each mounting lug.
but in every case we use the holes near
the condenser and cut off the surplus
metal.

The Thordarson output transformer is
held in place by four M4-inch machine
screws and nuts in such a position that
its output terminals turn downward. Be-
low it we place the Aerovox double resis-
tor mount, which carries a .006 mid.
coupling condenser in the hollow portion
of its base. This is already connected
to the proper clips, so we can forget it
when once mounted. We place this unit
with the “G” and “P” clips downward.
This covers all of the units that are at-
tached to the back of the case. The
right end carries the Yaxley cable con-
nector, with the guide pin toward the
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front of the instrument. The nickel-
[lated bracket that comes with this handy
device is discarded, to permit the mount-
ing of the little bakelite panel directly
to the aluminum case. Include a solder-
ing Jug under the lower mounting screw
ani 1urn it to make contact with the side
of the A circuit that is grounded in vour
car.  Immediately above the multiple
connector insert and secure the double
phone tip jack.

We now turn our attention to the hase
section of the case which was removed
when the assembly work began. To give
ourselves plenty of room. we attach the
various parts to it while it is separate
from the main part of the set. It is
found that the most direct connections
result when the sockets are turned so as
to bring the plate terminals in the rear
right-hand corners. Using this position,
secure the four Benjamin flexible sockets
to the base, employing 34-inch 6-32 flat
head screws and nuts. The four-prong
socket is placed at the extreme right,
An Aecrovox single resistor mount is fas-
tened behind each of the sockets 2. 3 and
4. The mounts were originally intended
to carry resistors to prevent r.f. currents
in the screen-grid leads, and to cut the
B4-voltage down to the proper screen
potential, but experience proved that the
system did not function well at all. The
resistors were replaced with National
type 90 chokes. which are designed to
fit resistor clips. But, because of the
diameter of these inductances. there is
not enough room bhetween them and the
base for a nut. To mount the units
under these conditions. we tap the holes
in the bakelite bases with an §-32 (hread.
and secure them (o the aluminum base
by means of Vi-inch 8-32 machine
screws. Even with this treatment. it may
he found necessary to file the end discs
of the chokes slightly flat in one place.
so that they can be pressed nearer the
bases and thus get a better grip in the
clips.

Back of the four-prong socket. we se-
cure the remaining Remler choke coil.
with its terminal facing forward. The
filament resistances and the detector
plate condenser are held in place by sol-
dered connections. so we will delay their
addition until they are reached in the
wiring process.

Wiring

The wiring procedure is carried on in
much the same order that the assembly
was made. We first make connections
from the upper or grid ends of the radio-
frequency transformer secondaries to the
stator plates of the condensers ahove
them. Use the condenser lugs at the back
for this purpose. The front stator lugs
are employed for leads to the tube caps.
The lugs placed under the central ter-
minals of the large fixed condenser
blocks are soldered to these terminals
as a means of grounding the mid-points
of the units. Each right-hand condenser
fug is wired to the right-hand or B+
terminal  of the transformer primary
above it, and each conductor is carried
an lo its corresponding plate choke coil
higher on the panel. A wire from the
free side of the first choke is run down-
ward and along under the inductances to
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Good Pay—Travel
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to travel around the world.
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The Famous HiQ-30
BAND FILTER UNIT

Makes ANY Circuit
More Selective
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We're glad to send a set to your
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MAROON own for 10 days—to show you
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illustrations, deluxe ever Dublished. Written by
zold stamped bind- | CROCKER of Columbia U.—

ing. Index in each
book, general index
in Vol, 8. Covers
every _subject _in
Blectricity—Light,
Power. Trangmission,
Generators, Motors,
Switchboards,Radio,
Telephone House
Wiring Railways.etc.

MILLIKAN of Calif. “Tech.” |
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mentary Electricity in Simbple,
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x
American Technical Society
Dept. E-525, Drexel Ave. & 58th St., Chicago
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ROLL-0 SPECIALTY CO.,
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the “B--AMP” pin of the cable plug.
Shorter leads are carried from the other
two chokes to this B-} bus conductor.
The line is also tapped for supply to the
pattery side of the output transformer
primary and to the “F” clip of the re-
sistance coupling block below it.
last connection may seem wrong, but we
find that it simplifies wiring to hook up
the resistor mount in this way and cor-
rect the condition by interchanging the
grid and plate resistors in the clips.

Going back to our condenser blocks
we run a wire from each remaining con-
nection to the center of the three in-
ductance lugs above.

Now at the input end of the instru-
ment we wire the antenna jack to the
resistor clip nearest to it and also at-
tach a 4-inch lead to carry the grid cap
of the first tube. The lug grounded under
the nut holding the resistor mount is
soldered to the upper terminal of the
5 mfd. condenser, the lower connection
going to the resistor clip nearest to it.
The upper right-hand clip of the resistor
mount is a terminal for a wire running
qcross the set to the multiple connector
pin surrounded by a green circle. This
is the connection for one side of the
volume control. Before making the con-
ductor permanently fast, here the insu-
lation in two places—one directly over
the right-hand side of each of the first
two double condenser blocks. These are
to serve as contact places for screen-
grid connections of the second and third
tubes. Below the double condenser blocks
we ground the right-hand lug of each .5
mfd. condenser to the lug under the
nut immediately above.

At the output end of the set we con-
nect the speaker terminals of the trans-
former to the lugs of the double phone-
tip jack. The “B-+" of the resistor
coupling mount is wired to the connector-
plug pin identified by a brown circle.
This is the power tube C battery connec-
tion. Since all of the other points of
contact lead to units on the base, we
will next wire between those units, and
finally join the base and back sections.

Occasional reference should also be
made to the circuit diagram, Fig. 1. First
mount the center-tap resistance on the
third socket by soldering the lower lug
to a bent-up heater lug. The 4-ohm re-
sistance is set over a filament post of
the last socket and held there by solder-
ing a short, right-angle piece of bus bar
from its lower lug to the socket lug
underneath. Now the filament or heater
circuit can be wired in accordance with
the figures mentioned above. Leave
plenty of wire for attaching both ends
of this circuit to the cable-connector
terminal pins. In connecting the filament
posts to the A battery system, proceed
very carefully, as it is easy to make an
error that will seriously affect the grid
potential of one or more tubes.

The .00015 mfd. moulded condenser
is held in its vertical position through
bending one of its lugs at right angles
and clamping it under a nut on the plate
binding post of the detector tube. A
wire soldered to the top of the condenser
is brought around to the cathode terminal
of the same socket. By connecting the
three screen-grid chokes and the detector
plate chokes to the various sockets, we
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reach a point where the remaining leads
are between the units on the base and
rear panels.

Measure a wire to run from the nega-
tive terminal on the first socket to the
lower left-hand clip of the double resistor
mount. With the base in the same plane
as the back, and edges even, run this
connection beneath the socket and solder
both ends. A shorter lead connects the
screen-grid terminal of the same socket
to the other of the two lower resistance
clips, where .one side of the .5 mfd. con-
denser has previously been attached. A
lead from the plate terminal is run to
the right until nearly even with the edge
of the next socket, and then run upward
and soldered to the left-hand primary
lug of the first radio frequency trans-
former. The plate leads of the next two
{ubes take a similar course. Conductors
are brought down from the lower ends
of the transformer secondaries and sol-
dered to the A battery system at points
indicated in the illustrations. Short wires
join the screen-grid terminals of the
second, third and fourth sockets with the
left-hand ends of the .5 mfd. condenser,
which are used to by-pass the screen-
grid supply. The right-hand ends of the
choke coil mounts on the base have wires

“that lead upward. the first two joining

the wire previously scraped to accom-
modate them, and the detector lead car-
ried out to its own pin of the multiple
plug.

The open end of the choke coil back
of the power tube socket is wired to
the “G” clip on the resistance coupling
mount, while the terminal marked “P”
goes to the grid of the last tube. The
plate post of the four-prong socket is
one end of a conductor that leads to the
output transformer.

After all connections are made, check

‘the soldered joints carefully, not only

to see if the solder adheres well, but
to make certain that no surplus solder
has run down and grounded any part of
the circuit to the metal case. It is also
a good idea to compare the finished job
with the wiring diagram while the joints
are still accessible.

With the wiring completed, the base
can now be turned up into position. This
is done slowly while, at the same time
in order to make a neat job, the wires

“joining the two panels are pressed back

with a screw driver at points where they
should bend. A little care in arranging
these wires will be amply rewarded in
the improved appearance of the set.
Just before the- bottom is finally
pressed into place, the partitions, or
shields, should be re-inserted and made
fast. The screen-grid and plate supply
wires pass through the notches at the
back of the shields, the plate leads from
the sockets make use of the center bot-
tom notch, while the A battery system
runs through the forward corners. Secure
the base with the brass machine screws,
and slip the ends of tin pieces “B” of
Fig. 5 between the pieces “A” and the
aluminum partition. They are placed
L4-inch down from the top and about
74-inch from the inductance. We left
ours movable to obtain the best adjust-
ment for maximum signal strength with-
out oscillation. and then held them with
a drop of solder between the two pieces.
«
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A Heroic Rescue
(Continued from page 997)

the public had ever dreamed of hearing.

This was the story told by meagre wire-
less reports printed in the New York
Times on April 15, 1912; “Cape Race.
Newfoundland, Sundav night, April 14—
At 10:25 o'clock tonight the White Star
Line steamship Titanic called CQD to the
Marconi wireless station here and re-
ported having struck an iceberg. The
steamship said that immediate assistance
was needed.

“Half an hour afterward another mes-
sage came reporting that they were sink-
ing by the head and that women were
being put off in the lifeboats. The
weather was calm and clear, the Titanic’s
operator reported. and gave the position
of the vessel as 41.46 north latitude and
50.14 west longitude,

“The Marconi station at Cape Race
notified the Allan liner Virginian, the
captain of which immediately advised
that he was proceeding for the scene of
the disaster. The Virginian at midnight
was about 170 miles distant from the
Titanic and expected to reach the vessel
about 10 A. M. Monday.

“Monday, 2 A. M.—The Olympic at
an carly hour this (Monday) morning
was in latitude 40.32 north and longitude
61.18 west. She was in direct communi-
cation with the Titanic and is now mak-
ing all haste toward her. The steamship
Baltic also reported herself as about 200
miles east of the 7itanic and was making
all possible speed toward her.

“The last signals from the Titanic were
heard by the Virginian at 12:27 A. M.
The wireless operator on the Virginian
says these signals were blurred and ended
abruptly.”

This was the first word of the tragedy
enacted in mid-ocean, but it was not until
several days later that authentic news of
how the accident occurred was received in
New York. Only meagre reports reached
shore ahead of the rescue ship and this
was explained by Harold Bride, the Ti-
tanic’s junior operator., who referred to
his experience on board the rescue ship
Carpathia after he had been taken off a
life raft with his feet crushed and frozen.

Operator Bride said: “The public
should not blame anybody because more
wireless messages about disaster of the
Titanic did not reach shore from Car-
pathia. 1 positively refused to send press
dispatches because the bulk of personal
messages with touching words of grief
was so large.”

When the ice patrol in the north Atlantic
drops wreaths on the grave of the Tifanic
this April, as is the custom each year, it
will be in tribute of the eighteenth anni-
versary of the disaster and the giant’s
calls for assistance which saved 705 lives.
Both the CQD and SOS vibrated the
ether upon the midnight clear of April
14 and 15, 1912. The Titanic sank at
2 A. M., on April 15, in 2.760 fathoms of
water, 800 miles off the Grand Banks of
Newfoundland.

When Captain E. J. Smith ordered
Senior Operator Jack Phillips to broad-
cast the distress call. he flashed, “Come
at once. We've struck a berg. It’s a
CQD, OM” (OM—Old Man). Junior
Operator Bride suggested, “Send SOS;
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The Aerial of

Tomorrow

Just as the rising sun is the dawning of
a new day, the WELLSTON GCOLD
TEST AERIAL is the beginning of
improved radio reception.

Wellston Gold Test Aerial, the wonder
aerial of tomorrow, was built to take the
place of all present aerials; and it has
more than accomplished its purpose.

Wellston Gold Test Aerial

has a capacity equivalent to 54 feet of
aerial wire, 50 feet in the air, and con-
tains gold-plated wire. This little wonder
filtered aerial will improve radio reception on
most sets, as it helps to eliminate many noises
that are troublesome to radio enthusiasts.

This small compact aerial (being but 214 by 5
inches in size) is smali enough to be placed any-
where. It is absolutely non-directional, non-
corrosive, will not wear out, and never needs to
be replaced. Does not connect into a light socket,
therefore there is no AC hum or noise. The
Wellston Gold Test Aerial eliminates all light-
ning hazards. Not fully efficient on battery sets.

For Sale by All Leading
Radio Dealers Everywhere

Price, $2.50

Avoid Imitations and Substitutes

Wellston Radio Corpn.
Dept. R.N., St. Louis, Mo.

To eliminate “static” from motors, street cars,
telephones and electrical appliances, plug in a
Falck Claroceptor between 1all socket and
radio set. This new improvement by a pioneer
manufacturer grounds and thus blocks out line
interference noise and radio frequency disturb-
ances. Also improves selectivity and distance.
Requires no changes in set, Measures just
3Y5x5%6x2Y%  inches. Thousands all over
America now use the Claroceptor for clearer
A.C. reception. Get one right away—at radio
parts dealers. Write for descriptive folder.

$7.50

with cord and plug

CLAROCEPTOR

Manufactured by ADVANCE ELECTRIC Co.

1260 W, Second Street Los Angeles, Cal.
JOBBRERS AND DEALERS, GET OUR PROPOSITION
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The
Radio Construction
Library

Latest Data on Radio Receivers
for the Dedler, Serviceman and
Amateur

WRJT’J‘EN by two widely known radio engineers,
these three books cover every phase of huilding,
repairing and ‘‘trouble-shooting”’ on modern receiving
sets. This practical Library includes: PRACTICAL
RADIO—The fundamental principles of radio, pre-
sented in an understandable manner. Dlustrated with
working diagrems. PRACTICAL RADIO CON-
STRUCTION AND REPAIR—DMethods of locating
trouble and reception faults amd making workmanlike
reprirs. RADIO RECEIVING TURES—Prineiples
underlying the operation of all vacuum tubes and their
use in reception. remote control and precision meas-
urenents.

See this
Library
FREE!

Three Volumes.
6 x 9—993 pages.
561 illustrations.

McGRAW-HILL
FREE EXAMINATION COUPON

McGraw-Hill Book Company. Inc. |
370 Seventh Avenue, New York [
Send me the new RADIO CONSTRUCTION T.I- 1
BLLARY, three volumes, for 10 days’ free exami- §
hation. 1T satistactoly I will send $1.50 in ten g
days, and $2.00 a month until §7.50 has bcen paid.
If not wanted I will return the books. L
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it’s a new signal and it may be your last
chance to send it.” So Phillips inter-
spersed his CQD with the SOS. “CQD,
SOS from MGY (call of the Titanic).
We have struck iceberg. Sinking fast.
Come to our assistance. Position, lati-
tude 41.46 north, longitude 50.14 west,
MGY.”

Commercial land stations, numerous
ships at sea and hundreds of amateurs
tried and tried to reach the Titamic or
ships rushing to her aid. That great con-
fusion subsequently resulted from the
jamming of the air with wireless messages
in a {rantic effort to get more news is
evident from a dispatch of that day which
reads:

“It was practically impossible to get
any reliable information by wireless be-
cause of the great number of wireless sta-
tions breaking into the field and because
of the work of the amateur operators. Tt
appears that the disaster to the Titanic
had no sooner been flashed over the seas
than about every wireless instrument
along the coast within range began to
transmit with no thought of others, and
so the net result soon became a hopeless
jumble, from which distorted and inac-
curate messages were patched up in hap-
hazard fashion and announced to the
anxious world.

“Tt is believed that this chaos was re-
sponsible for the messages that said the
Titanic was en route for Halifax under
her own steam at 6 o’clock at night
when, as a matter of fact, the vessel had
been sixteen hours under the surface of
{he sea. This same chaos is held respon-
sible for the reports that passengers were
being cahnly taken off the ship in the
afternoon when the ship really went down
at 2 o’clock in the morning of April 15.”

Nevertheless, wireless aid, as crude as
it was at that time, saved upward of 700
lives.

Tt was on April 11 that the rescue ship
Carpathia under Captain Rostron sailed
from New York for Gibraltar and Medi-
terranean ports. At 12:35 A. M. April
15, the wireless operator, Harold Cottam,
told Captain Rostron that he had inter-
cepted urgent distress calls radiated frem
the Titanic. Immediately the Carpathia
was turned around. It was calculated
{hat the Titamic was about fifty-eight
miles away. Captain Rostron sent for the
engineer and told him to call another
watch of stokers and to make all speed
ahead. The first officer was given orders
to have the men stop all other work and
prepare the lifeboats for instant service.
The ffty-eight miles were covered in
three hours and a half. At 4:10 A. M.
the fivst lifeboat of the Titauic was
was sighted and brought alongside. As
dawn cast light upon the tragic spot other
drifting boats were seen dotted on the
waves.

Cottam, in the Carpathia’s radio room,
heard the call by just a twist of fate. He
was about to retire when he went back to
the receiver in hopes of picking up some
news dispatches, but instead his ear-
phones vibrated with the Titanic’s plea
for help. There was no other radio man
on the Carpathia, because in those days
it was not customary for a small boat to
carry more than one operator. The Car-
pathia had a transmitter capable of cov-
ering about 100 miles and the Titanic, 450
miles.
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Cottam later explajined that he had
closed the station for the night by cut-
ting out the storage batteries, but this did
not prevent him from sending or receiv-
ing. Then he began to go to his berth
and had taken off his coat when he de-
cided to tune in on the S.S. Parisign. He
had the headphones on and called to her.
The vessel did not answer but Cape Cod’s
spark cut in and the operator there took
{wo or three messages. Then Cottam
called the Titanic to ask if she knew that
Cape Race had some messages on file for
Titanic passengers. As he listened for a
reply to his call he heard, “Come at once.
This is a distress message, CQD.”

The Titanic then called the Frankfurt,
and the Olympic called the Titanic, but
the latter’s waves were too weak to span
the distance to the Olympic. Cottam ex-
plained this later by saying, “There was
{oo much rush of air and escaping steam.
Then I heard the Titanic tell the Olympic
to come at once, as she was going down
by the head. The last message I received
from the Titanic was, “Come quick. Our
engine voom is filling.”

The S.S. Birma, which was 100 miles
away from the Titanic when she sank,
had changed its course and detoured
around the icebergs, but when the Bira
arrived on the spot the Carpathic sig-
naled that she had picked up all sur-
vivors midst the bits of wreckage.

The Virginian also picked up the calls
for help, but before she had dashed
across the 162 miles in the direction of
the floundered ship, the Carpathia told
the captain that he might as well return
to his northern track, because all sur-
vivors had been picked up. The dead
numbered 1,635.

The Baltic, 200 miles east of the dis-
aster. had detected the calls for help and
immediately flashed that she was making
all speed in the direction of the wreck.
At 5 AM. she resumed her course upon
hearing that the Queen of the Atlantic
had dipped beneath the waves at 2 AM.

When he landed in New York, Harold
Bride told the part that wireless played
in the tragedy. He described how, after
the jolt, Captain Smith put his head into
the radio cabin and said, “We've struck
an iceberg and I'm having an inspection
made to tell what it has done to us. You
had better get ready to send out a call for
assistance. But don’t send it until I tell
you.”

" Ten minutes later he returned and said,
“Send the call for assistance.”

Phillips asked, “What call
send?”

“The regulation call for help,” said
Caplain Smith. “Just that.”

Phillips sent CQD and Bride said that
they both joked as the call was broad-
cast.

Five minutes later the captain returned
and said, “What call are you sending?”

“CcQD,” replied Phillips. It was then
that Bride with a laugh suggested that
Phillips try SOS, as it was a new call and
it might be his last chance to send it.
The operators shared the opinion of the
marine architects and the passengers that
the Titanic, the latest in ship design,
could not be punctured and sent to the
bottom of the Atlantic by an iceberg.

The ship began to have a forward list
and as Phillips worked the key Bride
strapped a life-belt on his back. A short

shall 1
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time passed and the Captain returned to
the wireless cabin and said, “Men, you
have done your full duty. You can do
no more. Abandon your cabin. Now it's
every man for himself.”

Phillips continued to talk with the

Carpathia. Water was beginning to flow
into the cabin. The operators left the
wireless.  Thillips ran aft and that was

the last scen of him. Bride was picked
up in the icy water by a lifeboat and
taken to the Carpathia’s hospital. where
he remained for ten hours nursing his
badly injured feet. Cottam. the Carpa-
thia’s operator, was becoming fatigued
from the constant duly at the key. so
Bride on crutches was faken to the wire-
less room to relieve Cottam. They both
remained there until the ship docked in
New York. As the rescue ship approached
Sandy Hook the Marconi Company or-
dered Its “stations at South Wellstleet,
Cape Cod, Siasconsett, Mass., and at
Sagaponeck. L. 1.. and Sea Gate to handle
only traffic from that vessel.

During the years that have elapsed
since the Titamic went down wireless has
developed rapidly, and today most of the
big liners have powerful vacuum-tube

— R

"The Decibel

Behold!

transmitters that span the Atlantic. They
carry lifeboats equipped with broadcast-
ing installations, radiophone sets. and
high-spced transmitters that handle hun-
dreds of messages an hour, whereas in
1912 all messages were sent by hand.
The old type of spark transmitter which
the Titanic operators used to set the
ether in vibration is now obsolete, having
been replaced by the vacuum tubes. Most
of the ships now carry a radio Compass.
or direction finder, and scattered along
the coast at strategic points are auto- |
matic radio beacons that flash character-
istic signals in much the same manner as
a lighthouse flashes a beam of light.

Two definite developments in wireless
resulted from the Titanic tragedy. First,
radio discipline and governmental control
at a time of maritime disaster. and sec-
ond, the formation of an international jce
patrol. resulting in the systematic guard-
ing against the danger of floating ice in
the lanes of transatlantic shipping.

Today an SOS stops all broadcast en-
tertainment along the seaboard, but in
the days of the Titanic there were no
melodies or voices in the ether. In those
days radio belonged to the sca!

(Continued from page 1011)

However, it must be remembered that
where accuracy to several decimal places
is essential, the formula and a table of
logarithms should be used.

One’s knowledge of the decibel is not
complete without a set of working stand-
ards as to quantities. What does the deci-
bel mean in terms of every-day, practical
experience?

First, there is the matter of zero. or
reference levels. In the field of sound.
the level from which intensities are
measured is the “threshold of audibility,”
representing the slightest sound that can
be detected by the human ear. In clec-
trical work, a power of .01 watt—the out-
put of a standard telephone desk set—has
been chosen. The gamut of electrical
power is so great that we deal with many
values far less than this amount as well
as greater, and minus levels are fre-
quently encountered — particularly in
radio fields.

The range of hearing, from the thres.
hold of audibility to the threshold of feel-
ing—i.e., the point at which sound waves
can be felt by the nerves of touch—is
about 80 db. At this level, sounds are
felt as well as heard. When the intensity
rises to 120 db. the pressure waves be.
come so strong that the sensation of pain
is elicited. Common sound levels range
from the whisper at 20 db, to ordinary
conversation at 40 db and a yell at 50 db.
Thus a range of 30 db is large enough to
cover the ordinary requirements - of
dramatic expression. although the ma-
Jority of broadcast transmitters can
handle a much higher range. as wide as
30 db under favorable circumstances.

In the realm of sound motion pictures
where the technician is called upon to rec-
ord sounds of an infinite variety. ranging
from heavy artillery fire to the still, small
voice of conscience, a greater scope is

needed than in the broadcast studio.
where less attention is generally paid to I

sound effects.  With the “light valve”
method of recording, as used in the West-
ern Electric system, 40 db is the normal
range, although this has been extended
under laboratory conditions to 60 db. |
The upper limit is set by the clashing (at ‘
a level of 10 db) of the two tiny metallic
ribbons constituting the light valve; the
lower, by the “ground noise” or “surface
noise” of the system, added to the noise
in the place where the sound is repro-
duced.

In order to reduce the amount of ex-
trancous noise that gets onto the film, ‘
sound recording stages are elaborately in-
sulated against (ransmission of sound |
from the outside. For example, some of 1
the new stages on the Metro-Goldwyn- |
Mayer lot are lined with a six-inch layer ‘
of mineral wool. Recording machines are
floated on separated foundations and sus-
pended by sponge rubber or flexible sup-
ports. The loudest and most penetrating
noises, caused by trucks and tractors, are
about 65 to 70 db at 512 cycles. Insula-
tion must reduce these sounds to zero
level, or at least to a value below the
average level of ground noises. Thus. in-
sulation is conveniently rated in terms of
decibels, according to the number of db
1t reduces the sound level.

It is perhaps interesting to note, by way
of appreciating the marvelous adaptabil-
ity of the human hearing mechanism., that
the 120-db span between the threshold of
hearing and the threshold of pain cor-
responds electrically to the ratio be(ween
the output of a condenser microphone, at
-60 db, and the output of a 10.000-watt
radio transmitter, at -+ 60 db. This
range is about one and one-half to two
times the gain of an average modern re-
ceiver with several steps of r.f. and a
good audio amplifier.
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“Madam—Ilet me introduce the

FACTORY ENGINEER”

i
f Take this consulting special-
st with you on your radio

servicing calls

THINK what it would mean to your
radio servicing business if set own-
ers in your community knew that your
work was the equal of a factory job
supervised by factory engineers!

You would get every servicing call be-
cause set owners would have confidence
that you could restore any receiver to
the same perfect operating condition
as when new.

That’s exactly what the Weston Model
547 Radio Set Tester will do for you.
It enables you to become as experienced
and as efficient with respect to the ser-
vicing of any make of receiver as fac-
tory engineers. It helps the manufac-
turer make good his guarantee of per-

formance. It helps you increase your
servicing business with substantial
profits,

The Weston Model 547 Set Tester is
an outstanding achievement of the year
and no service man can afford to be
without one. With this Set Tester and
with the loose leaf data sheet instruc-
tion book covering practically every
make of receiver, you are prepared to
service any a.c. or d.c. set quickly,
conveniently and with absolute assur-
ance of delivering satisfactory set per-
formance.

PIONEERS

K J SiNCE 1888 N\ ;&
INSTRUMENTS

WESTON ELECTRICAL
INSTRUMENT CORPORATION

615 Frelinghuysen Avenue Newark, N, J.
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LIGHTNING ARRESTER
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Also Ejects Static Charges
Improving Reception

The Corwico Vulcan Lightning
manufactured in accordance with a new en-
gineering principle that protects your radio
apainst damage from lghining and also dissi-

Arrester 1s

pates accumulated statie charges. Buy one
today for lightning protection and better re
ception

At Your Dealer’'s or Direct

Upon Receipt of Price.

CORNISH WIRE CO.
24 Church St. New York City

MAKERS OF, - THE FAMOUS

THAT PAVS =,

AMPERITE automatically con-
trols voltage fluctuations which
cause burn-outsand shorten tube
life. $1.10 1cith mounting (in
L.8. A.) At All Dealers.

AMPERITE ( Srporation

561 BROADWAY, NEW YORK
FREE—"Amperite Vest
Pocket Tube Chart.”

Write Dept. RN-5

ERITE

REQ. U, 8. PAT. OFF.

: ‘SELF-ADJUSTING" Rhvadas, |

Service Men—
Set Builders—
Dealers

\We have a very interesting proposition for
you about the

BROWNING-DRAKE
screen-grid RabpIo

Rrowning-Drakes always appealed to technical
radio men. Mare Browning-Drake kits were sold
than any other make.

Send for this new proposition

Browning-Drake Corporation
224 Calvary St., Waltham, Mass.

RADIO BARGAINS

Short Wave sets, 1 tube; receives from 30 to 530

TIEETS . vvvevaranesnoncesnnrsessssancess .
7 tube A. C. sets ...
C power packs
Power and Filament transformers....
TX type, Fully (Guaranteed, No.
00 No. 245, $1.25; No. 224, §1.75; No. 227,
996, 65¢c; No. 171, 75c. Audio transformers,
50¢

N

Variable condensers,
CH

AS. HOODWIN CO.
D Chicago, 1l

4240 Lincoln Ave. ept. £-3
Bankrupt Radio Storks

Dealers in

News from the Manufacturers
(Continued from page 1030)

4 Portable A.C. Operated
Phonograph and Pick-Up

A recent announcement in the musical
field is to the effect of a small portable
phonograph with an electrical pick-up
operating on the usual a.c. electric light
outlet. This device, developed by the
Stevens Manufacturing Corporation, em-
ploys an electric motor for the turntable,
operating in conjunction with a small
transformer and a special rectifier supply-
ing a direct current of 434 volts and a
current up to 180 milliamperes. A.C.
hum has been entirely eliminated from
the entire assembly. The various com-
ponents are mounted in a black leather
carrying case. The mator is suspended
on springs directly under the turntable
while the rectifier assembly is secured to
the base of the carrying case. An elec-
tric phonograph pick-up of unusually good
characteristics completes the apparatus
which is capable of an exceptionally fine
reproduction when employed in conjunc-
tion with a satisfactory audio amplifier
and loud speaker.

An Aeroplane Dynamic Speaker

A new type of acroplane loud speaker
for aerial advertising announcements has
been announced by the research labora-
tories of the Racon Electric Company.
Several radical improvements in design
distinguish this horn from the ordinary
exponential air-column speaker. Instead
of being equipped with a single dynamic
unit, it has four distinct apertures and
utilizes four Racon giant dynamic units.
Although the air-column is the same
length as that of a horn of similar size,
having a single unit, four times the pres-
sure is applied, hence the new device has
four times the projection power.

This latest Racon development, it is be-
lieved, will fill an important need in avia-
tion work, in that it will permit the avia-
tor talk directly to the ground crew be-

fore landing. In fact, the claim for the
new unit is that it is so powerful that the
pilot’s voice is distinctly audible while
flying several miles above the ground.
The new horn has numerous commercial
applications and can be used for adver-
tising purposes, since the voice of the
aviator can be heard above the roar of
city traffic, even though he is flying out
of sight above the clouds. The repro-
ducing units used with this new horn have
been especially designed for aeroplane
work, being constructed to take care of
differences in air pressure at different
levels. This special design eliminates the
blowing out of diaphragms so often ex-
perienced when ordinary dynamic speak-
ers are used thousands of feet above the
ground.
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PATENTED

RADIO
WONDER

Patented Radio Wet Ground
eliminates ground noises
100%, reduces static to 2
minimum, insures a perfect
moist ground under all con-
ditions. Can be installed in
ten minutes, lasts a lifetime.
Indorsed by many leading
Radio Engineers. Price
$5.00, delivered anywhere in
i the U. S. A. Circular will
be sent on request. Order
today and enjoy your Radio.
Hundreds of satishied users.
Agents wanted.

v
RADIO WET GROUND MFG. Co.
412 West 7th St. Little Rock, Ark.

Home- Study

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.

[JHigher Accountancy []Business Corres.

[ Med. Salesmanship [] Credit and Collection

[ Traffic Management Correspondence

|

{1Rail. Station Mgm't [ Modern Foremanship
[Law:Degree of LL.B. [ Personnet Mgm’t

{3 Commercial Law [ Expert Bookkeeping
DlndustrialMgm’t gc.p. A.Coaching

O Banking and Finance C]Business English

[} Telegraphy [] Commercial Sp?nlsh
] Business Mgm’t [) kfiective Speaking

ORailway ‘Accounting [ Stenotypy——Stenog’y
Paper Salesman’s Training

LaSalle Extension University, Dept 594-R, Chicago

VISTOL SLING SHOT

o TR 2k

A
g S —
7}) NOTHING LIKE IT BEFORE!
If you like hunting and outdoor
sports, you'll jump_ with joy when
vou see this new PISTOL SLING
SHOT. Cocks and shoots like real

pistol. Special aiming = sizhts and
ONLY to last a lifetime! P’in a dollar
also quote on special gears of any

extra heavy pure gum rubbers enable you to shoot with
power and accuracy of the best air rifles. Ideal for
indoor and outdeor tarmet practice. Shoots
stones, marbles, lead balls, ete. Sample shot ;’{
FREE! Scientifically and practically made (3
bill or money order te this ad- J
sl.oo vertisement and mail teda¥. -
Stamps accepted. If not satis-
fied rteturn within 5 days and your money
will be promptly refunded.
R. B. SPECIALTY CO.
Dept. E-359, 220 E. 3rd St., Cincinnati, Ohio
In stock—immediate delivery
Gears, speed reducers, sprockets,
thrust bearings, flexible couplings,
pulleys, etc, A complete line is
- carried in our Chicago stork, €an
l}ind: Send us your blue-prints and
inquiries.
Write for Catalog No. 40
CHICAGO GEAR WORKS
769-773W.JacksonBlvd.,Chicago,lll.

Write for Information About the NEW
H-F-L MASTERTONE

Laboratory-Made Receiver
The vyear's outstanding Radio Achievement

HiGH FREQUENCY LABORATORIES
28 N. Sheldon St., Dept. 27, Chicago, Il

INVENTORS

who derive largest profits know and heed
certain simple but vital facts before apply-
ing for Patents. Our book Patent-Seuse
gives those facts; sent free. Write

LACEY & LACEY
631 F St., Washington, D. C. Established 1869
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Analyzing the Hum

(Continued from page 1003)

extreme care in respect to induced hums.
I recall one particular amplifier in a
broadcast receiver which picked up and
amplified into a loud hum the 60-cycle
magnetic field of an alternating current
soldering iron two feet away.

While the first audio transformer Is
naturally the most susceptible to these
stray alternating magnetic fields. the sec-
ond transformer must also be given some
consideration. It must further be remem-
bered that the electron streams in the
tubes themselves are as susceptible to
the magnetic fields produced by external
sources as they are to the fields of the
internal filament or heater. and must
therefore not be unduly exposed to them,
especially those tubes in the detector,
first audio, and radio frequency stages.

Dynamic Speaker Fields

Not to be forgotien here is the elec-
trodynamic speaker. The present speak-
¢rs of this type, when supplied with un-
filtered or poorly filtered field current,
develop a strong hum caused by induc-
tion Info the moving coil circuit of al-
ternating currents produced by the alter-
nating component of the field current.
Also the speaker ficld coil and {rame
possess a strong a.c. leakage field under
this condition and must therefore be
kept at a safe distance or properly orien-
tated with respect to those parts of the
receiver which would be affected by such
fields.

Separately excited speakers sometimes
also develop hum caused by induction
from the ficld magnetic circuit to the sig-
nal input transformer, or from the recti-
fier power transformer to the input trans-
former. 1 have in mind one of the most
recent designs of an important dynamic
speaker manufacturer in which this last
condition was found in pronounced
degree. The induction hum in dynamic
speakers caused by the pulsating field
current has in the past caused consider-
able hum trouble when used with re-
ceivers otherwise hum free. The usual
methods of reducing this hum by bucking
coils. shading rings, and condensers are
not  very satisfactory.  Measurements
which I have made indicate that the
normal bucking coil will reduce the in-
duced current in the moving coil syvstem
only to about one-third of its un-neutral-
ized value: a heavy copper shading ring
will reduce 1[ to about onec-half; a two-
thousand  microfarad condenser of the
dry electrolytic type, in the case of a
low- voltage rectifier type of tield supply.,
will reduce it only about 30 per cent.

The writer has recently perfected a
neutralizing method for (his type of hum
in dwmmlc speakers having a neutralizing
factor of the order of 500. This will be
described in detail at some future time.

Electrostatic Hum

Hum caused by induction of low fre-
quency electrostatic fields arise almost
wholly in the audio svstem, that is. in the
detector and audio amplifier circuits. The
tadio circuits have very low audio fre-

quency  impedances from grid or plate
leads of its tubes to ground. and there-
fore present practically no sensitivity to
these fields.

Hum of this type occurs mostly at
the higher audio frequencies because of
the fact that given degrees of electro-
static coupling favor them. Any un-
shielded conductor carrying high alter-
nating or pulsating vollage components
may act as the source of these disturbing
hums. Chief among these are the rec-
titer tube and its associated filament and
plate supply circuits, the wiring and de-
vices associated with the input \ldL of the
filter. and the primary circuit of the
power transformer. These have pulsating
or alternating voltage components of con-
siderable magnitudes above ground po-
tential, and therefore produce rather
strong electrostatic fields. The rectifier
circuits require pamcu]dr attention. be-
cause of the rectifier tube distorting char-
acteristic develops considerable voltages
at higher audio frequencies, which are
favored by the fixed electrostatic coup-
lings and by the higher amplifying abilitv
of the receiver.

Although gaseous ivpe of rectifiers
have been practically abandoned in pres-
ent designs, it may be remembered that
these usually introduce, in addition to
those above mentioned, radio frequency
disturbances capable of affecting the radio
end of the receiver, and due care must
therefore be exercised in their use with
respect to this characteristic.

As with magnetic induction, the chief
targets for the low frequency electrostatic
fields lie in the detector and first audio
stages.  With the now customary grid
detection, the grid of the detector tube.
and the grid end of the grid leak and
condenser connected to it, are separated
from ground potential by very high audio
frequency impedances. namely, the grid
leak and condenser, so that these por-

tions of the detector input circuit are
highly susceptible to audio frequency

electrostatic fields. Suffice it to state that
a capacity of the order of one micromi-
crofarad between this grid input and
the rectiffer filament or plates or other
of the previously mentioned sources, mav
cause an entirely objectionable hum to
appear in the reproducer. T have in mind
a broadcast receiver which had a verv
objectionable buzzy tvpe of hum because
the detector tube was mounted within a
few inches of the rectifier tube.

To lesser degrees. the detector plate
lead and first audio grid lead are also
subject to this type of induction. The

criterion of susceptibility of course. is
the amount of amplification following the
Induction input point.

Windings and Bad
Filters

Heater

Unless the filament or heater windings
of the audio or detector tubes are very
close to ground potential. that is, with
but little or no audio frequency impe-
dance between them and ground, capac-
itative coupling between the rectifier wind-
ings and these filament windings in the
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Parts for the Automobile

Receiver
Designed by Gilbert G. Brown
Condenser (4 Gang, Machined) for
Remote Control .. $18.25
Rakelite Dial for Remote Control. 75
‘Tuning Reduction Device . .. 1.75
Two-Foot Remote Control Cable. 1.50
Service and Bearing for Tuning Knobs 1.00
Cabinet and Chassis Complctel\'
Drilled for Assembly . ... 14.50
Set of 4 Matched Coils ... ... 12.00
Pair of Audio Frequency Trans-
formers . ... ... o 6.00
13 Feet 7 Conductor Cable and
Plugs ... ... .. 6.25
6 Sockets ... 1.50
Pilot Light and Bulb ... 0I00U .60
3 Neutrodon Condensers (Hammer-
Tund) 1.80
2—14 M. F. D. Condensers. 1.50
Grid Leak ... .50
Rheostat (4 Ohm) .75
R. F. Choke ... .. . 1.00
Miscellaneous Small Items ... .. .. .. 3.00
$72.65

COMPLETE KIT
OF PARTS— $49i0

Postage prepaid any place in U. S. A. or Canada

FREE Complete  As-

sembly for Sup-
tor Ignition Noises

pression of Mo-

Given FREE

with Each Order for Complete KIT
OF PARTS.

Special Discount to Profes-
sional Set Builders in Quan-
tities of Six or More Kirs

High Quality Magnetic
$4.75

AUTODYNE
RADIO CO.

906 N. Vine St. Los Angeles, Cal.

Eﬂmnmmmusm

AUTODYNE RADIO CO.
606 N. Vine St., Los Angeles, Cal.

Gentlemen: Enclosed please find $.......
for which send me the following Autodyne
Auto qum parts or complete kit at the
special prices quoted above.
{For ordering more than
use separate sheet)

3 parts please

City and State

R
X
;
C
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STYLE NO. 154

and high grade cabinets for radio or radio-phono-
graph combinations.

17 rite today for free illustrated catalog of Radio
and Radio Cabinets

EXCELLO PRODUCTS CORPORATION

4832 West 16th Street
CICERO, ILLINOIS

Genuine Screen Grid radio with dynamic speaker

S

ALSO FREE RADIO G

Send mnow for this L. - 25

new free radio catalog R =

which saves you many dollars on - 5

radio outfits, kits. parts, tubes and accessories! Also fg

TIME CONVERSION CHART FREE. Tells you in» §

stantly what time it is in any part of the world! E&

Given free if your reguest for catalog reaches us
this morth.

—

“Dependable ‘B’ Battery Power”
Jor long and short wave receivers. Prices
reasonahie. Also batteries, A & B operating
irom 32 and 110 volt farm lighting systems.

Write for our free interesting booI{'letC See Jay

Battery Cou., 911 Brook Ave, N.

power transformer may introduce hum,
particularly in the detector stage. These
tubes themselves are also influenced by
these stray a.c. fields, both magnetic and
electrostatic. .

Omitting the filament supply current
which has previously been discussed as a
hum cause in receiver tubes, it is clear.
1 believe, that unsteady plate or grid
voltages, caused by insufficiently filtered
current supply, is a very common cause
of hum in electric sets.

The current supplied to plate and grid
circuits as a design problem, for most
effective use of a given amount or cost
of apparatus. has apparently not found

its most effective solution in many re- -

ceivers now available.

While not actually a part of the power
supply apparatus. the filament or heater
potentiometers may introduce hum-pro-
ducing voliages in the grid or plate cir-
cuits of the receiver tubes. if improperly
adjusted or fixed. While the early elec-
tric receivers were equipped with two
or three variable filament potentiometers,
the most recent tendency has been to
use fixed potentiometers. or mid-tapped
filament windings altogether. This is not
advisable because of the variations in
tubes respecting best adjustment of this
potentiometer. This is especially true for
detector tubes.

Extravagant Engineering

Some designers have used filter ele-
ments lavishly. in many cases. actually
introducing hum by improper placement
of by-pass condensers or use of improper
circuits: others have succeeded in pro-
ducing very quiet receivers with a smaller
amount of hum eliminating apparatus,

Rapio News ror Mavy, 1930

and also without impairing the fidelity
characteristic of the receiver as a whole.

In developing the design of an electric
receiver the designer usually proceeds
with the best information at hand to
make an operative assemblage of appara-
tus, and then, by cut-and-try or analysis
methods, he corrects his circuit or layout,
or choice of apparatus, until he is satis-
fied that, everything considered, the per-
formance secured provides the best com-
promise between a number of diverging
characteristics.

Because of the very complex nature
of the hum problems in electric receivers,
and the fact that most engineers in the
past have concentrated their attention
upon radio and audio frequency design.
they have not been able to give the
proper amount of consideration to hum
problems.

Hum Diagnosis

It would appear, therefore, that a
proper method of analysis by which the
various hum causes may be searched out.
identified. and measured. would be a very
real assistance to such engineers, as these
hums must be segregated and understood
before intelligent steps to eliminate or
mitigate them can be made.

To begin with, some form of equipment
for measuring hum should be available.
This is not nearly so easily realized as
it might appear; since no particular
method capable of yielding accurate re-
sults appears to have been generally
adopted. a number of methods will be
described along with their advantages and
limitations. It-is hoped that a satisfac-
tory scheme may grow out of one of
these and hecome standardized.

—_—— 4D

Some Notes on the Practical Operation of
Direct-Coupled Amplifiers

(Continued from page 1003)

radio-frequency amplification in a way
that would permit the reader’s continued
use of apparatus already suggested. and
in which he had probably invested. we
were faced with limitations that cur-
tailed, though not excessively, ultimate
possibilities.

Since the radio receiver of the fourth
article demands heavily upon the detec-
tion characteristics of the direct-coupled
system. we think it appropriate to treat
of the detection characteristics obtain-
able in one of our typical direct-coupled
systems at this time. We do so with the
aid of graphs obtained by actual meas-
urement of the performance of the radio
receiver described in our April (preced-

. ing) Rapio NEws article.

Tn Fig. 1 Graph Eo is an input-output
characteristic of the two-tube direct-
coupled system of Fig. 1 of the April
Rapio News article in which the ab-
scisse represent the radio-frequency car-
rier RMS volts across the primary wind-
ing coupled to tunable circuit TC (usual
antenna volts), and the ordinates repre-
sent the audio-frequency RMS volts
across a 4,000-ohm non-inductive resistor
in the output circuit of tube VT2. The
particular radio-frequency carrier current

.. P n | i
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employed for the making of Graph Eo
was modulated 309 at 400 cycles. Graph
Eo shows that once the lower knee is
passed at approximately ten volts across
the output element there persists substan-
tially perfect linearity until audio over-
load of output tube VT2 is indicated by
the upper knee of Graph Eo at seventy-
five volts across the output element.

Thus throughout the very broad range
of from ten volts output, representing
about twenty-five milliwatts, at the lower
knee across the output element, and sev-
enty-five volts, representing about 1.500
milliwatts across the output element at
the upper knee, more than the used op-
erating range of such a system, there is
had a so-called linear detection charac-
teristic. a result seldom heretofore met
with in practice.

The curvature at the upper end of
Graph Eo is not due to discontinuance of
detection linearity, but to audio overload
of output tube VT2. In the system under
investigation the detection linearity itself
continues far beyond this point. which
fact brings out that the substitution of a
more powerful output tube than the —43
actually used would continue the linearity
of Graph Eo far beyond that actually had
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in the particular now re-

yorted.
1] Graph Ip in Fig. 1 shows, with the aid
of the ordinates in microamperes at the
right, the state of the plate current of
input tube VT1 (-24) with variation of
input carrier current. This graph shows
that the plate current of VT1 remains
substantially constant with change of in-
put carrier current over a very wide
range. The constancy thus shown in the
matter of the plate current of VT1 em-
phasizes the effectiveness had in the sta-
bilizing arrangement shown by us in the
system of Iig. 1 of the April Rabro NEws
article.

investigation

Due to the automatic bias change with
change of carrier current intensity ob-
tained in the stabilizing arrangement, pre-
viously commented upon by us, the sys-
tem will not draw grid current from tube
VT1 until considerably overloaded by ex-
cessive input of carrier curreit.

The characteristics of the system
shown by the graphs of Fig. 1 predict no
modulation discrimination, and that such
is true is shown by the one graph of Tig.
2. In Fig. 2 ordinates represent audio-
frequency RMS volts across the 4,000-
ohm output load previously mentioned,
and abscisse represent the percentage of
modulation of a constant radio-frequency
input potential at a fixed frequency of
modulation. The graph is positively
linear, showing that the outputl varies di-
rectly as the percentage of modulation.

The three graphs. E'o. E”0 and E' "o
of I'ig. 3 show the detection performance
of the converted radio receiver of Fig. 2,
described in the April Rapto NEwWS ar-
ticle, for threec different percentages of
modulation of input radio-frequency car-
ricr.  Graph E’o is the characteristic for
a 709, modulation. Graph E”o0 is the
characteristic for a 30¢, modulation. and
Graph E”’0 is the characteristic for a
3% modulation. These graphs show that
the characteristic is linear for each one
of these widely separated percentages of
modulation. The 79, and 309, modula-
tion graphs show that witl: these degrees
of modulation the —5 output tube can be
readily operated to full-load capability
with reasonable degree of input radio-
frequency carrier current before detection
overloading is had, but that with 3¢,
modulation considerable difficulty would

it R — - —

be had at arriving at operation at full
load of the output tube prior to detec-
tion overloading. Since 309/ modulation
is about as low as is employed in practi-
cal broadcasting. it is seen that the detec-
tion characteristics are well within the
scope of usual practice.

The three resonance curves of TFig. 4
compare the input selectivity of the
Loftin-White system used as a carrier
current detector with the input selectivi-
ties of both so-called grid detection and
plate or power detection. In other
words. these curves compare the relative
loading effects of the three foregoing
types of detection syslems on the output
of the usual radio-frequency amplifiers
preceding such detection systems.

The abscisse of Fig. 4 show the curves
taken at and on both sides of 1,000 kilo-
cycles of input carrier current, the abscis-
se at the right and left of the 1.000-
kilocycle point expressing kilocycles. The
ordinates express percentage of total re-
sponse at and on both sides of resonance.

Curve 1 was had for the so-called grid
type of detection, Curve 2 for the so-
called plate type of detection, and Curve
3 for the Loftin-White type of detection.
Comparison shows that the Loftin-White
type of detection is more selective or, in
other words, loads the output of the
radio-frequency amplifier to less degree
than the other two types.

Note is made of the fact that the show-
ing of the three curves in Fig. 4 as having
the same -heights of peaks does not mean
that they all have the same degree of so-
called “‘resonant rise.” They were simply
drawn in this way to compare at and
near the peaks the relative degrees of
selectivity or loading effects. In fact, the
Loftin-White curve has the highest reso-
nant rise, as would be expected from the
higher order of selectivity or less damp-
ing, the plate detection the next, and the
grid detection the lowest.

We have herctofore referred to this
low lamping effect of the Loftin-White
svstem in cautioning that when an at-
tempt is made to introduce radio-fre-
quency amplification in advance of the
system, caution must be had in the mat-
ter of adequate stabilizing against oscilla-
tion of the radio-frequency system be-
cause of the lesser loading tending to per-
mit the radio-frequency system to more
readily oscillate.

Book Review

Principles of Radio. By Keith Henney.
John Wiley and Sons, New York. 477
pages.  $3.50.

Mr. Henney states in his preface that
this book “has been written for the man
who must study without a teacher as well
as for those who attend schools where
courses in radio are given.” He has suc-
ceeded in his purpose and produced a
volume fitted to serve equally well as a
textbook for the amateur and a reference
hook for the experienced radio man.

Beginning with a clear and simple dis-
cussion of tke fundamentals of radio. a
definition of common and essential terms,
and an orderly introductory chapter, Mr.
Henney goes on to discuss such subjects
as measurement of antenna wavelengths,
radio-frequency coils, antenna resistance.

short-wave oscillators, the plotting and
interpretation of regulation curves, in-
structions in the designing of an audio
and a radio-frequency amplifier, and ex-
planations of how to calculate reactance.
impedance, capacity, etc.

The book is greatly enhanced in value
by its many illustrations and diagrams,
dealing in a practical manner with prob-
lems and examples in the values of elec-
trical constants—such problems and ex-
amples as are encountered by the radio
engineer.

The mathematics are simple of com-
prehension, but thorough and adequate in
every respect to the problems with which
theyv deal. Here is a book which should
be welcomed by everyone who is inter
ested In radio in any of its phases.
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PROVED
PERFORMANCE

EVEREADY RAYTHEON
TUBES FOR TALKING
PICTURES, TELEVISION
AND ALL INDUSTRIAL
PURPOSES

These tubes have firmly established their
position in the fields of talking pictures and
television, and in the greatly broadening
field of industrial usage.

The Eveready Raytheon Foto-Cell is a
long-life tube for talking
vision and industrial purposes, such as
control of illumination, automatic count-
ing, paper-testing, color and
others. It comes in several standard types,
or can be made to specification.

pictures, tele-

matching

The Eveready Rayvtheon Kino-Lamp is
the first television receiving tube devel-
oped commercially that will work with
all systems. Each tube is carefully tested.

We welcome inquiries from evervone
interested in talking pictures, television
and Foto-Cell applications of any nature.

The Eveready Hour, radio’s oldest com-
mercial feature, is broadcast every Tues-
day evening at nine (New York time)
from WEAF over a nation-wide N. B. C.

network of 30 stations.

NATIONAL CARBON CO., Inc.

General Offices: New York, N. Y.
Branches: Chicago Kansas City
New York San Francisco

Unit of §\§§\“\\“\“§ and Carbon
Union Carbide {310\ \ \\ Corporation

" RAYTHEON

Trade-marksg
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SHORT WAVES

THE SUBMWARINER
will convert your receiver into a short wave
receiver without any changes.
Tnthusiastic owners have written us from all

Stations broadcagting
have been received.

parts of the world.
music $000 miles away /
Very litlle static on short waves, Latest im-
provements—shielded—vernier dial 64 to 1
ratio——a quality product—on the market over

three years. 4Ny MODELS

16-32 meters, AC or DC. $17.50. Interchange-
able coil, 12-160 meters, AC or DC, $22.50. “J”
model gives five times volume of other adap-
ters. price, 16-32 meters. $22.50. Interchange-
able coil “J" model, $27.50. Sent postpaid
upon receipt of price or C. O, D. if $1.00 ac-
compantes order. Give name of set and tubes
used, when ordering.

J-M-P MF¥FG. CO., INC. .

3115 Fond du Lac Ave., Milwaukee, Wisconsin

AGENTS WANTED

For Patented HOLDZIT Screwdrivers

o =
TRCE s o

)

e aeme

Profitable Sales Appeal

It Holds the Screw

Special Purpose Small Tools Fill a Definite
Shop Need. Insulated, Rigid, Less Room,
No Adjustment, Save Time and Labor. No
Competition.

Price $1.50. Guaranteed Satisfaction or
Money Refunded

Wire or Write for Information

THE ABCO MFG. SALES CO.

PAINESVILLE, O., U. S. A.

Be a2 BETTER
Radio Man

l ORE than 1,000 members of the

ELECTRAD FORUM exchange
technical and service ideas for improve-
ment of the profession. Join the ELEC-
TRAD FORUM and be a BETTER radio
man. Dues, $5 per wear, include a
unigne monthly magazine of inestimable
value. Write Dept. RXD for details and

application blani.

DIRECTOR

ELECTRAD
FORUM
1440 Broadway, New York

YOUR

P A T E N T INVENTIONS
EDWARD GOTTLIEB
Attorney in Patent Causes

5 Beekman Street
New York
Inventions Developed—Representative  for
Blair Tool and Machine Corp.
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A Review of Receiver Distortion

(Continued from page 1007)

that even the so-called linear detector
only deviates from this law at high signal
inputs, the second harmonic of the audio
modulating voltage is introduced into and
amplified by the audio amplifier just as
though it were present before detection.
However, normally this effect is not very
noticeable, as most instruments contain
the harmonics in their output and there-
fore the detector merely upsets the ratio
of the strength of these harmonics to the
fundamental frequency. Overloading of
the detector has been another common
source of distortion in the past. but re-
cently design engineers have given more
thought to this subject and, as a result,
most of the later sets are quite free from
detector overloading—unless, of course,
the operator of the set improperly ad-
justs the volume level on a local station.
Automatic volume controls, which en-
deavor to maintain a constant R.T.
voltage at the detector input (for average
values of modulation), are the real
panacea for this trouble.

The audio system. unless no first stage
is used. presents a real problem—not so
much to the design man as to the cost
department. Resistance coupling is, as a
rule. more distortionless than transformer.
However, the amount of the difference is
proportional to the relative costs of
transformers employed. Transformer is
usually more stable in its operation—and
allows a greater gain to be obtained. But
then hum begins to be important, and as
the detector is most often the primary
source, it can easily be seen that the
lower the gain after the detector—the
lower the hum. That has been one of the
major reasons for proceeding to the so-
called power detection. However. power
detection requires a higher radio fre-
quency gain; which, in turn, requires
more tuned circuits; which again brings
in sideband cutting, high noise level and
a tendency towards instability.

All audio systems attenuate the very
high and the low frequencies, especially
the low. Most systems have one or more
peaks in the middle register. Good de-
sign tends to lessen the above effects, but
they will always be present to some ex-
tent.

Unbalanced push-pull tubes lose all the
good features of this type of circuit—
although only a very few manufacturers
arrange for their balancing by the con-
sumer. This may lead the reader into
believing that there is little or no chance
of straightening out this “mess,” but the
writer will endeavor to demonstrate, be-
low, how “happy mediums” can be
reached.

This brings us to the loud speaker—
and incidentally to one of the most
abused units in the radio receiver. The
dynamic type reproducer forms a mys-
tical influence to the enjoyment of radio
programs in the mind of the average
person—and even in the mind of the
average engineer. Several years ago this
was to be expected, but since that date
the public should have become cognizant
of the fact that a loud speaker, of any
type. lends no more or less to the natural
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overall reproduction of that which is im-
pressed across the antenna-ground posts
of the receiver than any other umit in
the system.

All loud speakers give distorted out-
puts. Some have peaks; that is, they
favor certain notes. These usually occur
in the middle register, although some
emphasize the bass. Others have de-
pressions in their output. Most of them
introduce harmonic distortion. These
characteristics are common to all types
of speakers; but this discussion pertains
primarily to the electro-dynamic repro-
ducer.

The scope of this article is such that
the author does not feel that he can
enter into all the details of distortion; he
has merely endeavored to demonstrate
that each unit in a radio receiver can and
usually does introduce distortion. He
will now give a demonstration of how the
overall design eliminates, by compensa-
tion, the major changes in the signal
caused by each separate unit. Of course.
the curves are but indicative of the types
—but not the order of the effects.

Fig. 1 shows a typical overall radio
frequency selectivity curve, and a curve
from an ideal receiver. As each broad-
casting station covers or should cover 10
kilocycles of the radio spectrum, it can
easily be seen that the typical curve dis-
criminates in favor of the low notes.

Fig. 2 shows a detector response curve.
Notice that at low signal levels (that is,
working A and B) the output is not
directly proportional to the input. At
high signal levels (between C and D),
and at low percentages of modulation,
this particular detector would give quite
an undistorted output. However, if the
detector does distort the signal, there is
really no compensation available, so that
the desire for linearity of detector action
becomes of obvious importance.

Fig. 3 is a typical audio response curve.
The peaks have been slightly overem-
phasized to demonstrate the point. Fig.
4 is a dynamic speaker characteristic
curve. showing marked humps at both
low and high frequencies.

Even a casual glance at these figures
(1, 2, 3 and 4) will convince the reader
that marked distortion exists in the par-
ticular set depicted. Please reserve
judgment—and study the overall curve
on figure 5. Rather flat? A good re-
ceiver? Tidelity of reproduction? Yes,
most certainly. But is the radio fre-
quency unit distortionless®> The audio. -
the speaker?  Probably most people
would call this a rather poor dynamic
speaker. What does the receiver manu-
facturer think of it> That is the ideal
speaker for his set!

So now, reader, will you reserve judg-
ment on speakers. transformers, tuners,
and detectors until you have examined
the complete picture of these units com-
bined? The insertion of the “X’ speaker,
or the “Y” transformer, or even the “Z”
method of tuning will, as can easily be
seen, ruin the flatness of the overall re-
sponse curve of the hypothetical receiver
demonstrated above.
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Radio 1n Every Room
(Continued from page 1009)

consists of two general types. There is
the type already mentioned. in which one
or more central receiver-amplifiers pro-
vide the input for a system which includes
loud speakers (or headphones) in every
room. The second type of equipment
consists of receivers which are loaned or
rented to guests, and which operate from
an antenna connection provided in each
room or apartment. and draw their oper-
ating power from a convenient 110-volt
wall outlet. The use of these individual re-
ceivers in rooms has been made highly
practicable by two things. First, the devel-
opment of receivers to operate {rom the
house lighting supply has eliminated the
battery troubles and has tended to make
receivers fool-proof.  Second. systems
have been developed which will permit as
many as eighty receivers to be operated
from a single outdoor antenna. There-
fore even the larger apartiment hotels re-
quire only a few permanently installed
antenn on their roofs. A description of
two such antenna systems was given in
the article entitled “The Community An-
tenna,” in the January. 1930, issue of
Rap1o NEws,

The community antenna system is par-
ticularly practical in apartment hotels be-
cause it permits residents to use their
own receivers if they wish, or if they do
not possess receivers of their own. it is
simply a matter of minutes for the man-
agement to install one of the “house” re-
ceivers. The simple procedure of carry-
ing the receiver to an apartment and in-
serting the antenna arnd power plugs in a
suitable radio convenience outlet plate in
the wall completes the installation.

Central Amplifiers in General
Use

For transient and commercial hotels the
central receiver-amplifier system provides
the most logical method of providing
radio for guests. Equipment for this use
has been developed to a high degree of
excellence from the standpoints of both
quality of reproduction and of con-
venience. Usually the central amplifier
for each channel is mounted on a vertical
steel rack about two feet wide by five
feet in height, upon which space is pro-
vided for the receiver also. and even for
an electric phonograph if recorded pro-
grams are to be used as well as radio
programs. All of the central equipment
is installed in some convenient room,
usually either near the roof or in the
basement.

Control of the equipment has been
greatly simplified, so that in many hotels
there is no need for an operator in con-
stant attendance. About the only atten-
tion required is to see that volume is
maintained at the proper level. which is
accomplished by adjusting the volume
control knob until the volume level meter
on the panel indicates the proper level.

The network of wiring connecting the
output of the central system to the indi-
vidual rooms is necessarily a rather com-
plicated one in a large hotel, especially

as a pair of wires is carried to each room
for each channel.

Wiring Well-Ordered

Except for the larger number of wires,
the wiring system is much like that of the
telephone network. In almost every case
the radio wiring is carried in rigid metal
conduit like that employed for the elec-
tric light wiring. This rigid conduit not
only provides complete physical protec-
tion for the wiring. but also serves as an
electro-magnetic shield to prevent pick-
up of stray, parasite currents which might
result in noise or hum.

The wires ordinarily terminate at wall
plates in each room. There must be
some means provided to permit the guest
to select the channel carrving the pro-
gram which he prefers. In some cases.
provision is made on the outlet plate.
either by means of separate jacks for
each channel. into any of which the
speaker or headphones may be plugged;
or the selector may take the form of a
rotary switch. One of the latest units
for room installation consists of a mag-
netic speaker enclosed in a metal box
which is set into the wall with its grille
front flush. On this front plate are the
selector switch and a volume control.
This arrangement simplifies the installa-
tion, inasmuch as it concentrates all
equipment and wiring in a single unit.

A volume control in each room is a
convenience. It is not an essential item,
however, because volume is regulated at
the amplifier to limit it to a level which
will not penetrate the walls into adjoin-
ing rooms. The result is that maximum
volume is never excessive, and for that
reason many hotels do not include indi-
vidual volume controls in their equip-
ment.

Several Power Output Systems
Awvailable

Amplifier power is. of course, an ex-
tremely Iimportant consideration in hotel
installations. An amplifier with an out-
put stage consisting of a pair of —50 tubes
in a push-pull circuit will operate approx-
imately 200 of the magnetic type speak-
ers used in hotels. Where more than 200
speakers are to be operated, additional
push-pull output stages can be connected
in parallel. If dynamic speakers are to
be used in certain rooms, they will, of
course, require greater power than with
the magnetic type. A plan frequently
followed where loud speakers are to be
installed in some of the public rooms is
to employ a separate output power stage
to operate them. Where only headphone
reception is provided a single push-pull
lype stage using —50 type tubes will oper-
ate up to 2,500 sets at comfortable
volume.

The accompanying illustrations will be
of interest to readers. as they show va-
rious types of equipment emploved in
hotel service. The schematic layout will
be of interest to technically inclined read-
ers because it shows most of the general
details of a complete modern installation.
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ESTABLISHED
QUALITY!

The surest test of quality
in a product is its continued
acceptance. In the world
of radio, the ever-growing
popularity of Triad tubes
stands as a splendid proof
of this fact. From the time
they were first offered to the
public, Trrad tubes have
served consistently, re-
sourcefully and well—with
the result that today they
are conceded to represent
the utmostin quality. Triad
resources, Triad engineer-
ing and the entire Triad
organization are pledged to
the maintenance of that
same quality standard in
the future.

Trianp Mrc. Co., INC.
Pawtucket, R. T,

Triad tubes are manufactured

under R. C. A., General Elec-

tric and Westinghouse Electric
patents.

RADIO TUBES
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A Comp ete New
$2 ooDetectiveNo

In Magazine
Form--Only

{ “He picked up the heavy foot-stool, took aim at
the cat, and let fly without a thought of the

dire consequences of such petty cruelty. . . ."”
—Scene from t he
“Montreal Murder
Mystery” in the May
issue of COMPLETE

DO you know that you can buy
a New Complete Detective
Novel at your nearest newsstand
at a price that is only one-eighth
the cost of the same novel when

put out in bookbinding? Well,
vou can!
Every month your newsdealer

has a brand new Complete De-
tective Novel waiting for you—a
rip-snortin’ thriller, tense with
mystery, crowded with exciting,
puzzling action. Just the kind
of erime mystery that will bring
you keen, Intriguing, mind-exer-
cising recreation—just the kind
thousands of people gladly buy at
$2.00 per in bookstores! And it
will cost you—mnot $2.00—but only
25¢!

Get the May COMPLETE DE-
TECTIVE NOVEL today. It

Or order
order to

NGVEL

A $2 Novel for 28¢~

he nevt 12 Complete Detective Novels sent direct to your home for only $3. Mail
'ACKINNON-FLY PUBLICATIONS, Dept. 2505-X, 381 Fourth Ave., New York, N. Y.

contains a full book-length $2.00
novel by that world-famous mas-
ter of crime literature, EpwIN
Diar. TorGERSON
“The MONTREAL
MURDER MYSTERY?’
Aubrey Alcock, notorious de-
spoiler of women, is discovered
mysteriously murdered. Did a
jealous husband kill this philan-
dering Montreal bachelor? Or
was the murderer a maddened
fiancé? Or a spurned mistress?
A cat’s footprints, leading from
his open door, are the only clew.
Follow these up and see if you
are clever enough to solve this
strangest of all crimes as you read

“THE MONTREAL MURDER

MYSTERY.” A powerful, fast-
moving story which you dare not
lay down until you have read the
last gripping word.

Complete in the May Issue of

uy it TCDAY
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Flying by Radio Beacon
(Continued from page 1014)

altitudes permits the air pilot to see
great distances and follow his course
by bearing upon visible objects. But in
actual practice this, unfortunately, is not
the case, and even in daylight flying
across country. the airplane pilot is be-
set with difficulties. No two flights over
the same route will be alike. He will en-
counier fog. rain. snow, sleet, smoke from
forest fires and numerous other obscuring
handicaps. At night his difficulties in-
crease if poor visibility is encountered.
Rapid and marvelous as the development
of radio has been, there has never been
a problem that presented greater ramifi-
cations than that of providing definite
aids to aeronautical navigation, or one
that ofiered so much reward and gratifica-
tion in its solution.

Department of Commerce
Sets Pace

The scientists and the radio engineers
in the employ of our government, follow-
ing the establishment by legislation of
Federal regulation of aeronautics, were
among the first to seek a practical solu-
tion of the problem of aerial navigation
upon the established airwayvs of the coun-
try. The Department of Commerce,
through its Aeronautics Division, installed
a system of lighting consisting of a flash-
ing beacon approximately every ten miles
with a lighted emergency landing field at
every third beacon. In addition to this
visual system, the Department is install-
ing a chain of radio beacons and radio
broadcasting stations for the distribution
of weather information, throughout the
United States. These radio beacons were
designed to enable a pilot to hold his
course irrespective of any side wind that
would cause him to make leeway, and
were first used by the Signal Corps of the
United States Army to guide Lieutenants
Maitland and Hegenberger upon their fa-
mous flight across the Pacific from San
Francisco to the Hawaiian Islands. The
svstem utilizes the directional character-
istics of an antenna system of four sides
from which, by the adjustment of a
goniometer, signals may be radiated to
any four points of the compass. The bea-
cons generally in use (as this is written)
are of the audible type, but experiments
are being conducted with a method that
permits the use of a visual type of indi-
cation.

Applying the Marine Radio

Beacon

The comparatively short history of
radio has been one of progressive im-
provement and, in the research looking
toward perfection in methods for aero-
nautical navigation, radio engineers and
research workers outside the government
service, realizing the shortcomings of
pioneer methods, began a study of the
subject. Among the large number who
turned their thoughts toward the solution
of this problem was a small group of en-
gineers in the employ of a company that
had been very successful in the develop-
ment and distribution of the marine radio
compass. In attacking the preblem these
engineers rcalized that the final product
must be simple in operation and provide
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visual indication. They kept in mind the
increasing responsibility of the transport
pilot and endeavored. as far as it was
practicable, to provide an automatic de-
vice that would function definitely and
surcly and fill several needs. A long pe-
riod of experimentation has finally re-
sulted in the production of an aircraft
radio compass that is a real step in pro-
viding a positive means of navigating
an airship under any tlying condition.

While the principles of the marine ra-
dio compass were generally utilized. the
methods of operation were radically
changed. It was impracticable. for in-
stance. to use a rotating loop and. for
equally obvious reasons. it was impossible
to take the mean of two maximum signals,
obtained by a rotating loop as in a ma-
rine compass, as the basis of computing a
radio bearing. However. it was found. by
using a fixed loop and taking into con-
sideration the great speed and easy ma-
neuverability of an airplane. that the
airship could be used to rotate the loop
fixed within it and the same result ob-
tained. Instead of computing the mean
of two maximum signals. the peak signal
was utilized to denote a bearing upon the
beacon.

In addition to the loop a small antenna
was used. The shape of the antenna va-
ries with the practical means of installing
it and is determined by the tyvpe of air-
ship upon which the apparatus is used.
In the course of the air tests carried out
with several different tvpes of airplanes.
it was found that a vertical antenna. a
short trailing wire or a doublet all worked
satisfactorily.

The

The indicaling device consists of a
meter with a dial calibrated from zero
in the center and similar in appearance to
the ammeter on the dashboard of an au-
tomobile. However. instead of showing
“charge” and “discharge” the aircraft
compass indicator was labeled LEFT and
RIGHT, or merely L O R. as shown in
the accompanying illustration. respec-
tively. as you face it. In practice. as the
airplane is tlying towards a beacon. the
needle of the indicator would remain in
the center, at zero. if the ship is on its
course. Swing the ship to the right and
the needle will point “left” on the dial.
indicating that the beacon is then to the
leit of the pilot and that a left turn is
necessary to bring the airplane back on
her course. The opposite movement of
the plane would reverse this indication.
Careful tests disclosed the fact that this
compass is accurate in its functioning to
within a degree. To prevent oscillation
of the ncedle of the meter due to vibra-
tion, it was found necessary to dampen
its action. but this did not destroy sharp
response to any change of direction. One
old mail pilot who tested the compass
complained that it “got his goat™ trying
to keep a sufficiently even course to keep
the indicator needle at zero. His mind
was relieved when he learned that few
quartermasters of ocean liners are able to
keep their vessels right on their compass
course!

Visual Indicator

“Drift> Compensation

In theory, this compass had now
reached the stage where its use would

permit an airplane pilot to follow a radio
beacon course to his destination. which we
assume would be the locality of the trans-
mitter upon which he was flying. regard-
less of the direction from which he was
coming.
zero he would at all times be pointing his
ship towards his goal. However.
very desirable feature was insufficient;
there was still the matter of “drift.” or
“leeway,” to be taken into account. With
either a head or a tail wind he would be
able to fly in a direct straight line towards
the beacon. but with a side wind. at right
angles. or any angle. to his course he
would proceed in a crablike circle with
the head of his ship pointing toward his
destination. but his course would be 2
circular one, alwayvs down wind. It is
true that he would eventually arrive at
the beacon. but this leewav. unless cor-
rected, would increase his time and mile-
age. Furthermore. if the country below
was obscured it would be impossible for
him to estimate which way he was drift-
ing. there would be nothing in sight be-
low upon which he could make an obser-
vation as to leeway. This was a serious
drawback to the use of the compass and
it appeared for quite some time that it
would be impossible to remedy this ob-
jection. It was first thought that a simple
system of triangulation based upon co-
ordinating the radio compass course and
the magnetic compass course would be a
means of figuring drift. but this was
quickly found impractical. The simplicity
of operation would be complicated, and
it was known that the action of an air-
craft magnetic compass was both erratic
and sluggish. Iinally. more or less by
chance. in working out another problem
the solution to this one suggested itself.
By utilizing the known characteristics of
the loop antenna. a very serviceable com-
promise was arrived at. It is true that
the degree of drift will not be accurately
known. but a very close estimate can be
determined and for all practical purposes
the question of drift taken care of by a
simple manual or mechanical change ef-
fected by means of a switch.

Ilitting the Mark

Before the radio compass could he con-
sidered efficient from every angle, it was
necessary to provide a means of inform-
ing the pilot whether or not he had passed
over his objective heacon. If he had
tlown past it he would be following a “re-
ciprocal” bearing and be proceeding in
the opposite direction. In a marine com-
pass this is taken care of by a unidirec-
tional device. However. due to the tre-
mendous speed of an airplane it wus
found that by the simple expedient of
turning his ship for a few seconds at
right angles to his course. the needle of
the indicator would point to the direction
in which the beacon lay. For instance. if
the ship was turned suddenly to the right
and the ncedle pointed to the left, it
would be a positive indication that the
beacon lay ahead. The pilot would then

By keeping the indicator on |

this |

put his plane upon her course again. If |

the needle swung to the right with a right-
hand turn of the ship. it would be just
as sure an indication that he had passed
his objective and that the heacon was
behind him. This method obviates any ad
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There's one live-wire radio construction
magazine that 60,000 radio fans, custom-
set builders and advanced experimenters
look forward to, eagerly, expectantly!

nd 60,000 radio fans can’t be wrong!
You too will find “Radio Design” written
by practical men who know what it’s all
about! Each quarterly issue packed tight
from cover to cover with real radio meat!

Short-wave enthusiasts will find latest
dope hot from the laboratory and ultra-
modern broadcast receiver hook-ups
direct from the brains of Robert S. Kruse
(“LQ™"), David Grimes, Zeh Bouck,
John Geloso, Sylvan Harris, Robert
Hertzberg, and Alfred A. Ghirardi.

For only 50c¢ per year you will receive
“Radio Design” and membership in the
Radio International Guild—a world-wide
organization of radio experimenters and
constructors. Where else can you get so
much for so little? Return the coupon
and receive immediately current issue
Radio Design, your Guild membership
certificate, card, and handsome lapel pin.

‘uu"l” Iml"w

JOINING THE RADIO
INTERNATIONAL GUILD

Costs only 50c and 1acludes lapel
pin, certificate and “Radio Design”
Construction Quarterly, the Guild's
Official Organ. Eaclose 30c coin or

stamps to Radio International Guild,
103 Broadway Brooklyn, N. ¥

Name__

Address -
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Radio
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There is no

other German
Radio Magazine
like it!

Every issue eontains
Photos — Blueprints —
Articles — Reviews —
Complete List of Sta-
tlons—

Deals with All Topics of
Radio Interest — Tech-
nical and Broadeasting
News—Evervthing about
Short Waves, Television
and Phonofilm, etc.

Complete Guide for the
Wireless Man.

Free Technical Advice
for Everv Reuder.

Prize Puzzles, etlc.

Editor:

Dr. Eugen Nesper,
Berlin

Issued Monthly, 30c a Copy
§€3.00 a Year. S$1L60 for 6 Months

W. 30 Hohenstaufenstr. 13.
Berlin, Gernmany.

1., Pestalozzig. 6.
Vienna, Austria.
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ditional apparatus and is simplicity itself.
It was thought, however, that some posi-
tive indication of the proximity of the
beacon would be a very desirable feature
and a small flashlight was installed in the
indicating device and is adjustable so
that it flashes on when the airplane comes
within, say, five miles of the beacon, and
remains lighted within that radius. It is
a well-known phenomenon that there is a
“dead spot” over a radio transmitter and
that this could be used to inform the pilot
of his arrival over his beacon. Exhaus-
tive tests, however, proved that this form
of indication was anything but positive
in its action at all times.

The foregoing has been an attempled
description of an aircraft radio compass
that actual extensive air tests have shown
o be a very desirable and reliable device.
As an aid to air navigation it will fill a
positive need. With it a pilot can be as-
sured of following a radio course that will
bring him to his destination regardless of
drift. He will be given a fairly accurate
estimate of his leeway and means ol
correcting it, and at the same time still
be sure of his course.

In an early issue of this magazine a
companion device {o this compass will he
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described. It is an adaptation of the
well-known characteristics of the radio
beam. It takes the form of an airport
“spotting” device, or flying field locater.
It promises to be an invaluable aid to lo-
cating an airport in fog, snow, smoke or
other obscurity. It is not claimed by the
engineers responsible for its development
that it will, in conjunction with the radio
compass, solve the problem of “blind fly-
ing,” but undoubtedly the two devices
will add greatly to the ease and safety of
fying in all conditions, night and day.

The following is a list of articles ap-
pearing in past issues of Rapio News
dealing with aircraft radio:

JULY. 1929—The Problems of Aircralt Radio,
by Zeh Bouck; How Radio Serves Aviation Abroad,
by W. Thompson Lees. AUGUST, 1929 Radin,
the Graf Zeppelin's Only Contact with the World,
by Lieut. T. G. W. Settle, U. 8. N.; The War
Correspondent Takes to the Air, by Zeh Bouck:
The Realization of an Aviation-Radio Idea, by
Ilovd Jacquet. DECEMBER, 1929—Hams Take
Wings, by Ralph P. Worden. JANUARY, 1930
Radio—A Real Aid to Air Navigation, by Herbert

Hoover, Jr.: Radio's Flying Salesroom, by A.
Henry. FEBRUARY, 1930—Voices from the
Clouds, by Rebert Johnson; Radio Links the

Americas, bv OQrrin E. Dunlap, Jr.; Flying Hams,
by J. V. Magee. MARCH, 1930—How My Radio
Helped Me Break the Transcontinental Air Record,
by Capt. Frank M. Hawks. APRIL, 1930—Trail
Blazing the Airways by Radio, by J. E. Smith.

—— <D

Putting the Spangenberg Transmitter on the Air

By LesTER W. SPANGENBERG, W2MB

O great has been the interest in the

duplication of the 200-watt crystal-
conirol short-wave transmitler described
in the November, 1929, and January
and February, 1930, issues of Rapio
News that Mr. Spangenberg has pre-
pared the notes presented below, to aid
those hams who have constructed Lhis
De Luxe transmitter in tuning it prop-
erly.

A5 Mr. Spangenberg concludes, “Judge
for vourself what 2.5 amperes in the
antenne will do for DX records!”

Trae EbITORS.

FTER the transmitter has been
completed, and before applying
the current, it would be a good
plan to check over the wiring to

make sure that it is properly wired.

In order to tune the transmitter in the
proper way, a wavemeter, calibrated n
the 3,500, 7,000 and 14,000 kc. bands,
will be found to be a very handy instru-
ment. In addition to this, a pick-up light,
as we call it, consisting of a three-volt
flashlight bulb, shunted by a single turn
of No. 14 wire, about four inches in diam-
eter, will prove very helpful in bringing
the different stages to resonance. The
proper way to handle this pick-up light
is to hold the bulb in such a manner
that the fingers louch only the glass part
of the lamp.

The first step is to test the crystal at
hand, to see if it will oscillate in the
proper frequency band, namely, the 3,500
kc. band. This may be done by first dis-
connecting the high-voltage leads from
the power panel, and removing the
UX203A, and the two UXS52 tubes.
That will prevent the 7,000 kc. and the
14,000 kc. stages and also the power-
amplifier stage from working. The cur-
rent may now be applied to the crystal
and the first frequency-doubler stage.

www americanradiohistorv.com

Now rotate the crystal-stage controlling
condenser until the ammeter in the tank
circuit shows some current. A point will
be reached where this current will rise
to about 1.7 amperes, and then suddenly
fall back to zero, as the condenser adjust-

Side view of Spangenberg transmitter
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ment passes the resonance point. The
proper adjustment of this condenser is
just before the current takes the drop.
As the 0-100 milliammeter is connected
in series with the plate supply that feeds
the crystal and the first frequency-
doubler, the current will be about 90 mils.
That is, when the two circuits are prop-
erly tuned. With this reading, the crys-
tal stage will be drawing about 40 mils.
and the first frequency-doubler will be
drawing about 30 mils. Care should be
be taken that these readings should not
¢o higher. This may be governed by
the proper adjustment of the controlling
condensers and the "C™ hias. The crystal
slage requires 45 volts and the first fre-
quency-doubler 133 volts.  After this is
accomplished, and to sec if the crystal is
working properly, a {est can be made by
touching the grid connection the crystal
with your finger. If working properly,
the crystal will stop oscillating and the
ammeler reading drop to zero. Now re-
move the finger and if crvstal resumes
oscillation, and the melers show current
as before and they remain steady, this
stage is properly adjusted. The ahove
adjustment, in regard to the grid con-
nection in the first frequency-doubler, io
the plate coil of the crystal stage, is ob-
tained by putting this connection on the
third turn in {rom the plate end of the
coil.

The proper adjustment of the {uning
condenser in the first frequency-doubler
is reached when the plate current shows
a “dip,” and by the aid of the pick-up
light, a point will be reached when the

lamp glows brightest. This will indicate
the proper adjustment of this stage.
When using  this  pick-up light, care

should be taken notl to get too near to
the plate coil, otherwise the lamp will
burn out.

With everything working properly so
far. the next step is to proceed in the
tuning of the second frequency-doubler.
The grid connection from the second fre-
quency-doubler should now be connected
to the plate coil of the first frequency-
doubler, one turn in from the plate end
of the coil. Now the UX203A and the
two UXS832 tubes should be inserted in
their proper sockets. Connect the high-
voltage leads from the power panel to
this stage. Apply the filament current to
this tube, and by means of the volimeter
in this circuit, see that the voltage is 10
volts.  Make sure that the high-voltage
leads from the power panel to the power
amplifier are disconnected. Now by ap-
plying the current again. this will sup-
ply power to all of the tubes except the
power amplifier tubes. In this hook-up,
the power-amplifier tube filaments will
be lighted, and by adjusting the rheostat
in this circuit, to sece- that the voltage
does not exceed ten volts, we are ready
o tune the second frequency-doubler and
neutralize the power amplifier. With the
two grid leads of the power amplifier con-
nected to the plate coil in the second
frequency-doubler. one and one-hal{ turns
out cach way from the center, we are
ready to tune this circuit. With the pick-
up light held about six inches from the
coil, rotate the tuning condenser in this
stage to a point where the lamp glows
brightest, and the plate milliammeter will
show a drop. At this point the circuits
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SCOTT:

The @NLY Beceiver whicek
offers You Yerified World's
Record Performance

The reception of 117 programs, all 6000 to 8000
miles distant and all within a period of 13 weeks
gave Scott World’s Record Radio its name,and
definitely established Scott engineering and
Scott custom-building as the standard by which
all receivers must be judged.

The Scott World’s Record Custom-Buile A-C 10 is
cven more competent than the earlier record-holding
modelsand stands ready to defend its title in your home,
against any and all competition.

SEXND TODAY for Brechure
The two units of the Scott World’s Record Custom-
Built A-C 10; namely, the receiver and the power pack
containing the 245 push-pull audio stage are fully de-
scribedand illuserated ina handsome full color brochure
sent free. This brochure also shows Scott Custom-Built
console cabinets—the finest yet secn in the industry.
Send coupon today,

SCOTT TRANSFORMER CO.

4450 Ravenswood Ave. Chicago, Hlinois
—Clip and Mail NOW | — — —
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‘\WITH AUTOMATIC To Better Positions Future is Secure. Know Code. The Auto-Omnui-

}{ U‘.S' .G“'l' Depls.,Cnlkge§, graph teaches you easily and quickly. Learn Dby
6 Scientists, and Schools use it 7jcening.  Madels §$15-840.  Catalog Free.
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FREE
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THE NEW SHORT
WAVE MANUAL

See Page 1045

Ever win a prize?
Here’s your chance! LEvery
year we spend over $150,000.00 on
prize offers to advertlise our business. In
this new offer 150 grand prizestotualing $6555.00

will be given to the fortunate ones who sclve our
puzzle correctly and win. Here it is—

FIND THE “DIFFERENT AUTO?

The 16 cars in the circle all look alike. 15 of them are ex-
actly alike—but one is different from all the rest. That’s the
trick for you! Find this "different’” car if vou can—and mark
it. The difference may be in the fenders. Lumper, name plate,
radiator, or top. Be careful now—because winner must solve

puzzle correctly in order to quualify for this opportunity to

WIN BUICK SEDAN OR $20635.60 CASH

A magnificent list of 150 Grand Prizes—$6555.00 in allt Lucky first prize winner
has choice of new 1930 Buick 4-door Sedan or ecash if preferred. Also four

oth encw Sedans, radios, victrola, ete., in big prize list, Duplicate prizes
awarded in case of ties. All actively interested who have answered cor-
rectly will receive prizes or cash rewards.

$705.0¢ FOR PROMPTNESS

lay—act this minute! Solve the puzzle correctly and receive at
once Certificate good for $705.00 if you are prompt and win first prize,

g total first prize worth $2033,00 Zhes 7s the only puzzle to
ve. Any man, woman, boy, or girlinthe U.S A.. outsideof
hicago, may submit an answer. 150 of the eople who take
upthis offer are going to win these splendid prizes. Beone

of them, Send the number of the *‘different’ autoin

aletter or post card today. Nothing to buy, sosend
nomoney. But act promptly! B. » BLACK,
500 N. Dearhorn St,,Room210

Chicago
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Be a Radio Doctor

$2000-$/~000

A YEAR

"Be your own boss
in work you enjoy

Why not make radio your profession?
1t offers a wonderful opportunity—over
10,000,000 sets now in use requiring
servicing at one time or another—many
inethcient sets can be improved.

$2.00 - $3.00 per visit

is the fee of the professional *‘Radio Doctor”
—he is welcomed in the best of homes—enjoys
a poxition of standing in his community. Radio
Doctors, Ine., is the only institution which
makes an exclusive specialty of teaching radio
vepair.

Send for free boskliet

“Why ‘he TRadio Doctor’’—de-
scribing  this new, fascinating
and extremely profitable busi-
ness and itz wonderful possi-
bilities for you.

E. W. PARKER, Pres.

Radio Doctors, Inc., Dept. NI10, 131 Essex St.,, Salem
Please Name ..
send o
Address ... el
FREE-
Booklet: .. il
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EXPLORE THE SHORT WAVES

WITH THE EXPLORER
PLUGLESS CONVERTER

' $12.50

No PLUG-IN_ cOILS! Wave
lengbh range 15 to 200 meters:
CHANGES WAVE LENGTH BANDS
BY THE TURN OF A ENoB. The
EXPLORER enables you to ex-
plore the wonders of modern
short wave reception with your bqucast receiver. Stations alf
over the world are at your disbosal on the short waves.

The EXPLORER is a 1930 model, efficient and scientifically
improved converter. Beautiful appearance: illuminated vernier dial;
shielded: tube ingerts inside of cabinet: and absence of plug-in coals
ninke it the niost convenient of all converters.

Best pcrf«)runnce at the Jowest price. GU\R(\A‘EED SoLl
DIRECT FROM FACTORY. Oiorr xow! A, C.or D. C. mudal
oNLY $12.50, Sent p.)%tp'ud upon receipt of prnc or C O. D. plus
postage upon receipt of $1. State whether A. C. or D. C. model is
desired. SEND FOR FKEE v.x-n.uurugv

RIM RADIO MFG. CO.
695 Grand Street Brooklyn, N. Y.
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THE NEW YAXLEY

YA --3 Catalog

Send for it today
for complete list-
ings of Radio Con-
venience Outlets,
Counnector Plugs,
Rheostats, Fixed
and Grid Resist-
ances, Jacks, Jack
Switches, Phone
Plugs, etc,

YAXLEY MFG. CO:

1528 W. Adams St., Chicago, Ill.

Dept.

Aluminum Box Shields

Beautiful silver dip finish, 57 x 9” x 6”—§$1.87, We
make any size to order in 24 hours.
IFlat stock, corner posts and partition channels by inch

Pilot and Octo-Coil forms in
all

Coil shield f
5 wafer sockets for sub-panel mountings,

maxl\m;:”
Genuine Baldwin Type “C”
wave reception, $3.63 2 pair.

BLAN THE RADIO MAN, Inc.

phones, a necessity for short-

89 Cortlandt St. Est. 1923 New York

are in resonance. The plate current
should show about 60 mils. This can be
accomplished by adjustment of the con-
denser and a bias of 225 volts.

The next step is to neutralize the
power amplifier. First, have the an-
tenna feeders disconnected and the two
neutralizing condensers set at zero. Then,
again applying the current, and with the
aid of the pick-up light, tune the 14,000
ke. power amplifier tuning condenser until
the light, held about six inches from the
coil, glows brightest. Now with the pick-
up light still in the field of the coil and
burning brightly, adjust the neutralizing
condensers, keeping them both about the
same. This must be done carefully, for
as vou rotate them, a point will be
reached where the light goes out. Now
readjust the tuning condenser slightly, to
see if the light again glows. If not we
will assume the power amplifier tubes are
neutralized. Now we have the circuits so
tuned that we may connect the high
voltage from the power panel to the
power amplifier, and also connect the
antenna feeders to the transmitter,
through the proper feeder condensers.
With the current again applied and the
antenna feeder condensers about half in,
and when pressing the key, some current
should be shown in the antenna ammeters.
By further adjustment of these con-
densers, you will be able to bring the
feeder circuit lo resonance. This point
is reached when the maximum current is
shown in the antenna ammeters.

The following is what we may expect
to get in the different circuits: All fila-
ment circuits adjusted to their proper
voltages, the current in the plate circuits
of the crystal stage and first frequency-
doubler will be about 90 mils, putting 1.7
amperes in the tank circuit of the crystal
stage. The second frequency-doubler will
draw about 60 mils. in the plate circuit,
and the power amplifier will draw about
225 mils. With these readings there will
be about 2.5 amperes in the feeders.
Judge for yourself what 2.5 amperes in
the feeders, in the 14,000 kc. band, will
do for DX records!

e B —

Weather Reports for Airmen

The Department of Commerce, by way
of establishing an aviation weather re-
porting service, now has .in operation
twenty-four 2-kilowatt radio ground sta-
tions located along the national air routes,
and fifteen more stations are in process
of construction. When these stations are
completed, they will provide every sec-
tion of the United States in which regular
fiying takes place with half-hourly weather
reports, as well as with a communication
service. Inasmuch as these stations are
placed at approximately 200-mile inter-
vals along the airways, while there are
hundreds of airports not located along
the national air routes, much still remains
to be done by way of providing two-way
communication facilities for air transport
pilots.
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Earn $3°°
An Hour

i Time!
in Spare Time!
IGHT in your own neighborhood therep} ,*
is a pleasant, profitable, ready-made
business awaiting you. A business
that will bring you 1mmed1ate cash rewards
-—that you can build up in spare time—and I
that requires no capital or experience!
Office and factory workers, students, teach-
ers, store clerks, people in every walk of
life are Gnding our easy money-making plan
an ever abundant source of funds. This
type of business has enabled hundreds to
build their own homes, swell their family
incomes, buy automobiles and secure the
luxuries they have always wanted.
If you are earning less than $3.00 an hour
now, clip and mail the coupon below today
and let us show you how you may make
your leisure time bring that much, and pos-
sibly even more!

Immediate Big Profits?

Your profits start just as soon as you do.
Within 10 minutes after you receive our
plan you can turn idie moments into good
hard cash! And never again need a day
pass that does not see more money added
to your bank account.
If you feel at all interested——send the
coupon below. It costs only a 2¢ stamp,
but may lead to a substantial income. We're
so sure you will find our plan immensely
profitable that we supply everything you
need free of charge. Every day you delay
is a money-making opportunity lost, so

+-Mail this Coupon NOW!
1 Mackinnon-Fly Publications, Inec.
1 Dept. 2405-W, 381 Fourth Ave.

1 New York, N. Y.

T Without obligation to me, please send me
? your easy spare-time money-making plan
: immediately.

ICityand State. ..ot veerinnrennneannn.

T T I LYY T I T T R P T E T k)

UINE 240 POWER MICROSC()P[ !
Sent for Only §100

An educational and entertaining instrument that en-
ables all to seo and know life invisible to the naked eys
Thrills and fun galorel See tiny bugs grow to propor-
tions of great elephants. Seo plant ond mineral lifs
reveal amazing wonders m {orm nnd color. Made jus
ike microscopes usod Setang, scientista. etot
Now only $3.98. Could ess)ly sell for 10 and $20 more.
Adjustable lens of 240 power! Send onty $1.0U. Pay
balance ($2.98 plua postage) when postman delivers,
If not satisfied return within 3 days and your money will
be promptly refunded.

Ideal for Students! DEALERS
i A wonderfui holp in studying | TEACHERS
soience. botany, ete. Never WRITE
3 before has puch a wonderful FO
" mechrumene beenl c{fercd at = r':"ous'}ﬂon'
» such an amazingly low price R H
of $3.98.

R. B. SPECIALTY COMPANY
Dept: D-360, 220 E. 3rd St., Cincian;

TRUSS USERS

Learn how to close the rupture opening, so
the rupture can’t come down. Get a Ten
Day Test of the herbal muscle-tonic

“Pla;i)ao” and 48 page illustrated book
describing the effective home treatment
used by satisfied thousands without delay
from work. Awarded Gold Medal, Rome,
Grand Prix, Paris, and other proofs of
merit. You can make this test which
started many others on the road to better
health without cost—FREE. Write TO-
DAY to Plapao Co., 375 Stuart Building,
Saint Louis, Missouri.

6'Fi ECTRICITY
M'yAmazmgly EasyWay

Right now—Today—declde to get outof
the small pay class, I'litrainyou herein
my shops in 12 weeks on real electrical

employ-

chanceto

y |g| gookgnves
dayloryourcouy.

getintoa blz pay ﬁel
you all tbe facts. Write

Coyne Electrical School, 500 S. Paulina$t,, Dept, 50-77 Chicage
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Using the New Vacuum Tube Voltmeter

(Continued from page 1023)

Set Balancing for Servicemen

With the set connected to the volt-
meter as in Fig. 7. the system becomes
the finest hook-up for resonating the dif-
ferent stages of a multi-stage tuner. A
station is tuned in. It does not matter
in the slightest whether the program con-
sists of a band, singer. or talk on prohihi-
tion; they all look alike to the voltmeter.

With the station tuned in. the condensers
of each stage are slowly rolated one al a
time. until the highest reading is ob-
tained, thus indicating that all the tuned
circuits are “peaked.” Tt will surprise
many servicemen to see how exceedingly
sharp and sure this method really is in
operation.

FIG.6

Q TO 50,000 ="~~~ A
OHMS

=

FiG.7 U

A

Fig. 6—The circuit arrangement for obtaining the performance curve of a loud speaker.

A single vacuum tube voltmeter with suitable throw-over switching arrangement might

be substituted for the second vacuum tube voltmeter, thus simplifying the set-up. Fig.
7—Using the vacuum tube voltmeter to resonate radio-frequency stages

T4 ———

Junior Radio Guild
The How and Why of B-Power Units

Lesson Number Ten

(Continued from page 1023)

placing our oscillograph at the tail end of
the entire set-up.

Remember that the condensers store up
and discharge the varying current which
is fed to it to produce the curve as shown
in Fig. 7. Now the addition of the two
chokes further smooths out the current.

The choke coils. composed of many
turns of wire wound on iron cores, have
the property of impeding the flow of al-
ternating or pulsating current while only
offering a very slight resistance to the
flow of pure direct current. Thus. when
the output of the rectifier, as indicated by

Radio Manufacturing Standards Revised

Promulgation of revised manufacturing
standards for the radio industry is being
planned by the Radio Manufacturers As-
sociation within a few months. This will
be the first comprehensive revision of
commercial standards in radio since 1928
and will bring manufacturing recommen-

the wave form shown in Fig. 7, is fed
to the chokes they exert a smoothing-out
influence, flattening out the bumps in the
curve to produce a steady, pure direct
current. as indicated in Fig. 9.

In place of the oscillator we can at-
tach a voltage-dividing resistance which
will allow us to pick off voltages ranging
from zero volts to the full output of the
entire “B” power supply unit.

No, by the use of a unit which first
steps up the line voltage. then rectifies it
and finally smooths out the ripples, we
have changed a.c. to d.c.

dations up to date. The revised stand-
ards, it is expected, will be issued by the
Radio Manufacturers Association some
time during May.

Ray H. Manson. of Rochester. N. Y.
is chairman of the R. M. A. Standards
Section.
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BARGAINS

ARMY AND NAVY RADIO SURPLUS

Grneralor, aivplane, Signal corps, wilh shafl, cou be
used as motor i2 volt 33.0 amp. 5000 R.I>. M L1000
Cenerators, 12 voll, 60 amp. have automaltic controls. . 2000

Dvnamotor 32 O volt. D. C. 80 mills § 7 . 1500
Ampere hour meier, Sangamo, baltery charge and dr -
charge, type MS 0-500 scale, copacity 15 amp. . 1000
Milliammeter, Westinghouse, 0-150 surface mitg.,
b. con. ... e . 500
Awimeter, Weston . hermo-couple -2 amp
mted. on large bukelite buse with D, I*, s wltuge
sadleh ..o o oL L. 750
Transformers. Simon, 220 to 11300 closed core, !
N.W. 500 cxele,  pancake” secondury 5.00

Transformer, Amertren, o immersed, 1 K, 1V, 500
cxvele, 2200/ 8000 volt . L.
Caondensers, transmiiting, Murdock 0017 wfd. 12,000
wolt, ideal for plate blocking. .. .. 7?50
Condenser. Dubilier. mica, volts 40,000 cap 0012

00008 or 003, .. 30 00
Condenser, Dubilier, mica, op. 10,00
Condenser, Dubilier and TWireless volls

12300 cap 004 .. ... .. ... 12.530 to 20,00
Headphones, TWest. Electric No. 19410 (C. W, 834),

2200 ohms . ... gon
Western Ilectric Rudiophone Transwitter wnit,
Special. . ..o L0 L
Dynamotor, GE Nuvyx Anplanes 247750
minum frame. 200 ails
NAVY Dyunamotors, (;eneru
233 mils. . ...
Fdison storege baltery ce
for, 1.2 volt 1y pe A-0.
Coils. Retardation, West.
HURAINES o
Telegraph and buzzer portable sets, mahogany case, 2
tone, 4 contuct platinum conlact high jrequency
buzzer, 2 telephone toggle switches, polentiomeler,
sending key, 3 mjd. condensers, trunsfoenmer and
2 choke coils, receiver, 330 value
CGenerators, Westinghouse 110 volt, A. C. 900
200 walls, self cxcited
Voltmeters, . portable new 1Weston model 15, 3
S0 guaranteed 14 of 1% aconrate 40,00

ickel d 5 (irrxp
eight per cell. 20 {bs..
c. Co. 57C. ,83 ohm, 2

scale O
Ammeters, D. ortable, new Weston model 45, 3

scale O—1. 130, )5 of 19, accurate. .. .. ... 40.00
Kexs, transmn N back connected on bakelile

buse ver contacl . . 5.00
Amplifie diophone. C'. W. 920 15.00
Lounds pec estern tric, 193 1 3.00

Unit, <

SPLCIAL—U. S, Army instruction boo: n tele~

phony and telegraphy. Hundreds of pictures and

diggrams. ... .. 0 0 e 1
Largest Radio and Electric Supply House in U. s.
specializing In Army and Navy Surplus, Sufficient
postage and deposit of 209, required on C. O. D.
orders.  NO C. O. . ON CANADIAN ORDLRS.
DUE TO LIMITED GOV'I' SURPLUS, WE DO NOT
ISSUE CATALOGS. .
MANHATTAN ELECTRIC BARGAIN HOUSE
Dept. N 105-7 Fulton St. New York City

The latest “dope” on Radio

Principles of Radio
By Keith Henney

Director of the Laboratory,
Radio Broadcast Magazine

This boeok crmbines both practical and theoretical
Gualities. 1t treats everything from the Iroduetion
of Radio Curie to their transmission and reeeption,
vet it requires reely any knowledge of mathematics
beyend arithmetic and elementary algebra,

The author has presented problems, examples and
experime which appear in no other radio hook. The
iliustrarions @ie pactical in nature, and there are
23 expeviments all of which have been performed jn
the laboratory of the Radio Broadeast Magazine.

Price, $3.50

_ ON APPROVAL COUPON |
John Wiley and Sons, Inc., I
440 Fourth Ave., New York City.

{ Gentlemen: Kindly send me Henney’s ‘‘Principles I
| of Radio.”” T agree to remit the price ($3.50), within
| ten days after its receipt or return the book postpaid.

Name
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must be included at the above rate.

Read Classified Advertising—It Pays!!!

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.
shouid reach us not later than 1st of 2nd month preceding issue.

Advertisements for these columns

Agents Wanted

Miscellaneous

BIG MONEY AND FAST SALES. Kvery owner
buys Gold lnitials for his auto. You charge 3$1.50;
make $1.35. Ten orders daily eaxy. WWrite for particu-
lars and iree sample. Awmeriean Monogram Co., Dept.
133. Ilast Ovange, N. J.

Strange Battery Compound charges instantly. Elim-
jnates old method. Gives new life and pep. Big profits.
tallon free.  Lightning Co.. St. Taul, Minn.

New kind of Automatic window washer. Sensational
seller. Asents make $1.40 profit on single sale. 15 te
25 sales per day easy. Write National Industries, 67 E.
Lake $t.. Dept. 8 Chicago, Iil

Guarantesd Genuine Gold Leaf Letters anyone can_ put
on store window Large profits, enormous demand. Free
sampie e Co., 422 v i

il

22 N k, Chicaco,
ORI \rh‘-‘HVMHHEh"“HHHHHNnum»\mh e
Business Opportunities

Amateur Cartoonists: Sell your cartoons, new plan,
|mith’s Service, EX1194, Wenatchee, Wash.

inventions Commercialized. Patented or unpatented.
Write, Adamn Fisher Mfg. Co., 278 Enright., St. Louis, Mo,

Free Book. Start little Mail Order business. Hadwil,

[l sire
i S 0 W T g

Correspondence Courses

Used correspondence school courses sold on repurchase
i Also rented and exchanged. Money-back guaran-
tee. Cataloz free. (Courses bought.) Lee Mountain,
Pisgab, Alabama.

CORRESPONDENCE COURSES—Sold, Bought, Ex-
changed, Rented. Bargain Catalogue Free. Ilanfling,
C-798 Broadway, New York

s

rk.
R L S A A

c
R

BA-T
A

g

Detectives
Detectives.  ‘Work home or travel. Ixperience un-
necessary. Particulars free. Write George Wagner,
jlw.” oadway, N. Y.
I S0 e 0 =1 "

For Inventors

Inventions Commercialized.
Write, Adam Fisher Mfu,

i s e
Help Wanted and Instructions
WANTED: Men and Young men that can solder to
make birdcages at home. $36 a dozen. Partieulars and
one sample chart of work that is to be done. $1. (Bil)
A. T. Dolis, 3115 Madison St.. Chicago. IIL
Get outdoor Government Job: 31860 year; patrol forests;

protect game. Write now for details, Bradley Inst,
A24, Denver, Colo.
Wanted Immediately, Eligible Men—Women, 18-35,

qualify at once for permanent Government positions, $105-
$280 month. Gov't experience unnecessary; paid vaca-
tions: Common education; thousands needed yearly. Write,
Instruction Bureau, 251, St. Louis, Mo, Quiekly,

- Best results.

Agents, Canvassers, Salesmen, Merchants, ete., who
are seeking direet contact with manutacturers for live
propositions; 1009 satisfaction guaranteed; send me 25¢
{coin or stamps) for onc pound of direct contact literature
of over 200 uunexceiled offers. Ted Armour, 136 ast 28th
Street, New York, N. Y

Inventions Commercialized. Tatented or unpateated.

rite, Adam ¥isher Mfg. Co., 278 Enright, St. Louis, Mo.
SR S T ST e g S g e i

Patent Attorneys

Patents—\Vrite for IFree Instructions. Send Drawing
or Model for Examination. Carl Miller. Registered
T’atent Attorney (former 1atent Office lixaminer), 202
McGill Building, Washington, D. C.

Edward Gotilieb, Patent Attorney, 5 Beekman Street,
New York. INVENTIONS patented; confidential advice;
inventions developed—representative for Blair Tool and
Machine Corp; trademarks registered.

PATENTS—Send for form ‘‘Xvidence of Conception” to
be signed and witnessed. Form, fee schedule. Information
free. Lancaster, Allwine and Rommel, Registered Patent
Attorneys in United States and Canada, 269 Ouray Build-
ing, ashington, D. C.

Patents—Advice and booklet free. FHighest references.
Prompiness assured. Watson E. Coleman,
Patent Lawyer, 724 9th Street, Washington, D.

tnventors—Should write for our Guide Book, ‘““How to
Obtain a Patent.”” and Record of Invention Blank, sent
I'ree.  Send model or sketch of inventions for our inspec-
tion and instructions free. Radio, Electrical. Chemical,
Mechanical and Trademark Experts. Terms Reasonable.
Vietor J. Xvans & Co., 9 inth, Washington,
AL LT S I L e g et 29 QTN IR TTR TR TTRER T

Patents
Inventions Commercialized.
Wit

TPatented
er Mfg. Co., 278 Enrig
I S B

Radio
Wanted: De Torest Six.
95, Glyndon. Maryland.

Wanted: Men to work with
izati No_selling scheme.

or unpatented.
is, M

w

D S 1

State condition, price. Box

National Radio Service
Radio Doetors. Inc.,

t., Sa
AL 011 e S I ]

Songwriters
Songwriters—Substantial Advance royalties are paid on
publisher's aceeptance. New bookiet “Song requirements
of Talking Pictures’” sent free. Newcomer Associates,
793 Ear ig., New York
2 0 L
Telegraphy
Morse and wiretess telegraphy. Big salaries.

demand. _Expenses low. can earn part
Dodge’s Institute, Cour Street, Valparaiso,

Learn
Tremendous
Catalog free,
Indiana.

Win Nash Sedan and $500
or $1,845 Cash

Seven Brand New 6-Cylinder Cars Given

TFor advertising purposes I am going to give absolutely free a brand new six-cylinder
“Special Six’’ Nash four-door Sedan, an Oldsmobile two-door Sedan, a De Soto two-door
Sedan, a Pontiac two-door Sedan, an Essex two-door Sedan, a ‘Whippet two-door Sedan,
and a Chevrolet two-door Sedan, all six-cylinder latest model Sedans; also 4 splendid new
console type radios, a Victor Orthophonic Victrola and other valuable prizes. Any person
living in the United States outside of Chicago may enter an answer to this puzzie except
employees of the W. D. Boyce Company or members of their families,
automobiles or first prizes in any of our Previous offers, or members of their families.

or winners of

SOLVE
THIS
TRAFFIC
PUZZLE

out. Which one?
this tangle for him?

name _and address plainly.

ARTHUR MESKE  Dept. 13,

In the pieture there are 7 cars in 8 bad traffic jam. None of them can move forward,
for each car is blocked by the one in front of it. One of these cars will have to be backed
The traffic policeman seems to be stumped.
Only one car may be moved backward, and if you pick out the
right one, yvou will see that it is not necessary to back up.any of the others.
number of the car which when backed out will relieve this traffic tie-up, and if your
answer is correct you will be qualified for this opportunity.

$500.00 for Promptness

We are not only giving the Sedans, radios and so forth in our big prize list amounting
to over $6,800.00, but are also giving an additional $500.00 in cash for promptness to the
winner of first prize if he or she has been prompt.
receive the Nash Sedan and $500.00 in cash, or $1,845.00. Find the car which when backed
out will relieve this traffic tangle and send the number of it in a letter or on a post card,
or you can mark the car on the picture and send it to me. Be sure to write or print your
‘All who answer correctly can share in the prizes or cash.
ANSWER TODAY. In case of a tie for any prize duplicate prizes Will be paid.

510 N. Dearborn St., Chicago. TIL

Can you straighten up
Send the

Thus, the first prize winner will
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Brickbats and Bouquets
(Continued from page 1013)

tween 600 and 2,400 meters) and a 2
k.w. spark transmitter was used on 600
and 736 meters. At times NBD also re-
motely controlled the powerful NSS arc
set at Annapolis, Md., quite some dis-
tance for remote control in those days.
All of the above was pressed into use
both day and night in the fall of 1913 to
assist communication and message clear-
ing with the seemingly steady line of
home-bound ships.

Tremendous Volume of Traffic

There were some days I will long re-
member when our traffic sheets showed an
average of 90 messages an hour received
over a period of twenty-four hours. This
of course seems unreasonable, but a good
portion of this may be due to the custom-
ary abbreviations made in the text of
messages, some of which were nothing
short of the old Phillips Code. I know
of times when the total traffic handled by
NBD was greater than the average of 90
messages an hour. and when three oper-
ators were on watch at a time, but this
was not averaged more than a period of a
few hours a day.

I know truthfully that a great many
operators of those days will recall the
times of when I speak and realize these
are facts and not exaggerations. Let a
ship operator send to a land station mes-
sage after message, using a fair amount
of abbreviated text, hour after hour, and
see for himself what his average will be
for a period of twenty-four hours; the
necessary shifting operators every four
or six hours—even, as was the case in
some instances, with operators changing
every fifleen or twenty minutes.

There were times when the S. S. Le-
viathan, S. S. Agamemnon, S. S. Von
Steuben, S. S. George Washington, S. S.
Kaiser Agusta Victoria, and the S. S.
Berengaria were all being cleared at the
same time, and the message totals ran
well over the 2,000 mark. This does
not take into consideration the amount
of traffic from shore to ship. coded traf-
fic, orders for stores and stevedores and
what not.

Conditions Much -Worse Then

The question of congestion or interfer-
ence is another consideration. I doubt if
any of the present generation of oper-
ators could realize or visualize what it
must have been when decrement meant
something to a signal, before the days
of short-wave phenomenal distance trans-
mission. It was at that time impossible
with accuracy to copy traffic from a ship
much more than half the distance across
the Atlantic, compared to the conditions
at the present time.

It is now a common occurrence for ves-
sels of the larger type, equipped with
continuous wave on 2,200 meters to re-
main in touch with either side of the
Atlantic until arrival at port.

Let us not forget at least the memories
of those days mingled with pleasant and
saddened thoughts. Radio played its role
then and played it most graciously, and a
lot of us will remember HOW.

Miami Beach, Fla.

Yours truly,
L. E. Durrox,
Station WIOD.
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Radio Talkies—The Next
Step

Due to the modest amount of detail
obtained with present television methods.
it seems certain that radio television will
be accompanied by synchronized voice or
music, thereby obtaining what may be
termed “radio talkies.” The relatively
perfect sound accompaniment must go far
towards preventing the audience from
concentrating on the pictures themselves,
and also in explaining the action so as
to make the story more enjovable.

At least such is the opinion of J. E.
Smith, president of the National Radio
Institute of Washington, D. C. “It is
relatively simple,” states Mr. Smith, “to
provide radio talkies. The sound accom-
paniment may be (ransmitted over any
broadcasting station, while the radiovision
signals may be transmitted by a tele-
vision transmitter. Working from actual
subjects or again from sound pictures. the
piclure signals are transmitted on the
radiovision short waves, and the sound
signals on broadcast waves. At the re-
ceiving end, a standard broadcast receiver
tunes in the sound accompaniment, while
a short-wave recciver and radiovisor
handle the pictures.

“But for the ingenious combination of
sound and picture signals, I do not believe
that radiovision programs would have
much entertainment value, once the first
curiosily of the public were satisfied.
However, as radio talkies, the attraction
is certain to last until such time as a bet-
ter radiovision technique is forthcoming.”

R

Is DX Radio a Lost Art?

Why don’t we tune in stations a thou-
sand or two miles away, as in the old
days? That question is frequently asked
by those possessing the latest types of all-
electric radio sets.

The present-day radio receivers. sensi-
tive as they are, are not primarily in-
tended for long-distance reception. The

increased power of broadcasting stations.”

together with the congestion of the broad-
cast air, has caused set designers to aim
rather towards increased selectivity. vol-
ume and tone, depending on considerable
signal input. Furthermore, the simplicity
of present-day radio sets, calling for a
gang tuning condenser, militates against
extreme sensitivity.

In actual production, the gang con-
densers are matched as closely as possible,
usually at the high, medium and low fre-
quencies covered. However, it is physi-
cally impossible to have several con-
densers in a gang remain in positive elec-
trical step. Invariably the condensers
will fall out of step, resulting in reduced
efficiency.

In remote sections skilled radio service-
men are taking standard broadcast re-
ceivers and providing them with supple-
mentary or vernier condensers. connected
across each condenser of the gang. for
precise tuning. By this simple change it
becomes possible to convert almost any
standard broadcast receiver into a super-
sensitive or DX receiver.

s
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f[funoreps JCoone
TRAINED MEN ARE
MAKING $60 105100 A WEER

Why don’t you get into Electricity, too? It’s today’s great Oppor-
tunity for you and every other man who is sick and tired of strug-
gling along on small pay. tlundreds of " Cooke Trained Men™
who were no smarter than you when they started now make $3,000
to 85,000 a year—and some make even more!

LEARN AT HOME IN SPARE TIME

Learn with the famous L. L. COOKE “Work Sheet and Job
Ticket” Method. It’s simple, it’s thorough, it's practical. It’s
just like actual shop experience, vet it's all done right in your
own home with the Big Complete Qutfit of Tools and ADparatus
given to you without extra cost. And it’s done in your spare tine,
without quitting your present job or losing a single hour's pay.

PREVIOUS EXPERIENCE NOT NEEDED

You don't need previous experience—you don’t need highey
education to learn Electricity the L. L. COOKE Way. If you
can read and write, that’s enough. This great Training is amazingly
clear and simple. There's nothing like it anywhere. It's the Train-
ing with hundreds of successful graduates; it's the Training that
has put many men on Lasy Street; it's the Training for YOU

GET STARTED--MAIL COUPON

“Cooke Trained Men” are the ‘“Big Pay Men"” everywhere. 360
to S100 a week is what many of them are making. That's the
kind of a job for you, Get started under the famous L. L. COOKE
Monev Back Agreement. Act today to increase your pay. Send
coupon for Big FREE Book, 'Secrets of Success in Electricity.”
Mail coupon now.

L. L. COOKE SCHOOL OF ELECTRICITY

Dept. 405,

2150 Lawrence Ave.,

CHANCE TO START
YOUR OWN BUSINESS

Manufacturing Metal Toys and Novelties

Big demand for 5 and 10c Store Nov-
We eo-operate in selling goods you
help you build up. WE FURNISH
PERIENCE and no  special
.OA\3CE if you mean strictly business and want to handle
MET A
Dept 12, 1696 Boston Road, New York City.
st makes—
prices smashed to below half. (Easy terms.
reofinished brand new ranteed
infull colors. Get our direct-to-you ea:

elties, Ashtru, Toy Soldiers, Ani-
make; also buy these from you. Small
'ﬂ"rg' e S ¥ i(;PMPLE’[‘E OUTFITS and start you
place n‘emlcd. A chanee of a lifetime
wholesale orders now being pluced.
w JTER Y2 Price
EWRITZC
SEND NO MONEY!
for ten yeara. Send no money—big
payment plan and 10 day free trial soyﬁ'er

As Qur Representative
mals, Auto Radiator Ornaments, etc.
investment needed to start and we
i - y M well-paving  business.  Absolutely
< s 3
i \
—_-'I- il ' for man with small capital. Write AT
AL CAST PRODUCTS COMPANY.
World's
2
W Onderwood,” Remineten  Wicamitey
Royal—also portables— i
Alllate models completelyrebuiltand
Free catalog shows setual machines
Amazing values—send at once.

i International Typewriter Exch., 35 /5, 1E58.55

Chicago, I11.

L. L. Cooke School of Electricity,
Dept. 405.2150 Lawrence Ave., Chicago, Ill.

Send me entirely free and fully prepaid, your book “'Scerets
of Success in Electrieity,” with particulurs about your Homs
tudy Course i1 Llectricity.

Name. .......
Address .. ...

City

L T RO L S e
Residents of Canada may send coubon to R, A1 arrow, Speciid

Representative, 7 Medbury Lane, kast, Windsor, Ont.. Canad

Boys! Here’s the %rpat Navy model Airship. Large
6-foot air bag with inflators, parachute with auto-
matic release and complete instructions for flying.
Will fly for miles at height of 1000 feet. Great
chance to study aerial navigation. Send name and
we’ll send 6 of our new art pictures to dispose of on spe-
cial 25c offer. Send the $1.50 you collect and as a reward
for this service we will send this wonderful Airship with
full iustructions free.

C.M.THOMAS, 337 W. Madison St., 5-K-22, Chicago

QUIT TOBACCO

Don's try to banish unaided the hold to-
bacco has upon you. ‘Thousands of invet-
erate tobacco users bave, with the aid of the
Keeley Treatment, found it easy to quit.

KEELEY TREATMENT FOR
TOBACCO HABIT Qjickly ban-

shes craving
for tobacco. Successful for over 50 years. Write
today for FREE BO and particulars of
our MONEY-BACK GUARA&TEE.
THE KEELEY INSTITUTE, Dept. L-603, Dwight, 1il.

Home of the famous Keeley Treatment for Liquor and Drugs.
Booklet Sent on Request. Corr d ricqtlyr‘ Gdontia
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ENJOY A GOOD
INCOME!

Travel in Luxury
with all Expenses Paid

WE HAVE DONE AS

MUCH FOR OTHERS—

WE CAN DO THE
SAME FOR YOU

Our Guarantee Insures You of
Future Independence

We Are the Authority and the
Eminency of Our Members Is
Not Subject to Contradiction

Read What Mr. Fisher Says:

Dear Mr, Jewell: .

The training that I received from you has
qualmed me as an Engineer on Sound-Projec-
tion and I am now employed as an Installation
Engineer of Sound Equipment, enjoving a nice
income and getting a chance to travel over the
country, with all expenses paid.

Receml', I had the opportunity of accepting
a position as Sound-Engineer for a chain of
theatres. also a chance to go to England, in
charge of installation over there.

I cannot speak too highly of your Institute
as a medium for any one with ambition to
achieve success in this field.

Sincerely yours,

HERMAN FFISHER.

Mail Coupon NOW!

r

[ Projectionist Sound Institute R.N. 3

I . O. Box No. 28, Easton, Pa,

| Gentlemen:

| Please send me, by return mail, full details
of vour Special Scholarship P1oposmon on

I Sound Projection.

l NAME P ws Wiaot B8 T € § 8 SEEEED .

{.\ddress

| City State

et B el e e e T e e e g

| I
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MAGAZINE OF
ITS KIND EVER
PUBLISHED

Popular Homecraft Magazine is
dedicated to those who like to
“make” things. It is a large
magazine of 100 pages devoted
entirely to instructions and work-
ing drawings for the working of
wood, metal and art-craft
terials. Every owner of a power-
home work shop—every
of tools—every hobbyist,
every art-craft worker will find
any number of interesting things
in every issue of Popular Home-
craft. The next six issues will
carry construction articles on
everything imaginable between
fine furniture pieces, dolls, out-
door furniture, etc. Dozens of
articles in each issue.

6 Months for $1

Popular Homecraft is published
every two months. The next issue
will be the May number, out the
first of April. The price per copy
is 35¢c on the newsstands. Pin dollar
bill to coupon from this announce-
ment and we'll send the next 3 issues
postpaid to your door. Clip coupon—
Mail it Now.

POPULAR HOMECRAFT
739 N. Michigan Ave. Chicago, I11.

MAIL
VS ————— 0 § ] N} 2 S \Y
POPULAR fEOMECRAFT NOW!
739 N. Michigan Ave., Chicago, Iil.

Dollar Bill attached. Send me Popular
craft for the next 6 months.

ma-

driven
lover

Special
Offer

[J 35¢ enclosed. Send me sample copy.

Home-
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IMPORTANT

to

Service-Men . ... Radio Engineers
Radio Technicians ... Repair Men
Custom Set-Builders

£ are constantly being asked for

names of competent radio tech-
nicians and service-men. A real
shortage of such men exists, as servic-
ing is still a great problem for most
manufacturers.

We are, therefore, compiling a com-
plete list of all the men the radio man-
ufacturer can call upon whenever he
needs help—help that you can give

All you have to do is fill out the
blank below, and return it to us so we
can add your name and radio history
to this list of experts. There is no
charge made for this service, either to
you or the radio manufacturer.

We merely want to give you an

additional opportunity to make more
money and gain more prominence in

and be well paid for. your chosen profession.

Just Fill Out and Mail to Service-man’s Dept., Radio News, 381 Fourth Avenue, New York City

G T T i
: Name oo ACe. e e i
: Address oo City oo State .. :
I Education:  (Public School)............ (High School)............ (College) oo vvvvn i ;
| (Technical Schooly............ (Correspondence Course) ... ...ttt |
! Do you have your own business>..... ... ... ... A eSS e e :
= or by whom employed?. ..o v ne e e ACAreSS vt e e e e :
: How long have you been in the Radio BUSIICSS 2. vttt i e et e e e e :
| What technical magazines do you read ..o, .o e et ]
; What type of radio business do you conduct® (please check) }
I Repair.....oo. ... Installation.......... Sales........... Custom-built Sets. . oo e e ;
| Do you make “public address” installations?........... What make?. ..o o e ]
: Do you recommend any particular make of custom built kit set to your cliemls e e oo e e e eeenns :
I WWhat Iake . e :
| Are you the accredited agent of any manufacturer for servicing and repair?.. . ... ..o iueiuieiieiiininnin. |
} T 80, WO 2. ;
: What test cquipment do you POSSESS 2. ...ttt e e e :
| Does your radio business require all your time or are you emploved elsewhere in some other profession?........ {
I T 80, WAt P e l
| Remarks s L =
|

| |

T o T e e e e et e e e . . o et ottt s e . o i i i o A S {40 Sovn T P M o s P A A e At ot BB, S S, Bt e S et S e et
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RADIO AMATEURS' HANDIBOOK
1930 Edition

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 ideas
for the radio service man.
96 illustrated pages. Large
9 by 12 inch size. Beautiful
colored cover.

Shipped, prepaid, to
your home for only§@c

156 RADIO HOOK-UPS
1936 Edition

All the newest hook-ups, described with complete dia-
grams. Every radio fan and set-builder should own a
copy for ready reference. Includes crystal circuits,
single circuit detectors, au-
dio and RF amplifier cir-
, . cuits, superheterodynes and
¥ numerous AC and DC re-
' Rﬂle’HODk_UP ‘B ceiver circuits. 64 pages,
of) Pmm‘” e iy with beautiful colored cover.

Shipped, prepaid, to
your home for onlyﬁ%q3

= ENPERIMENTER PUBLICATIONS, Inc.

@ Dept. 2405, 381 Fourth Avenue, New York, N. Y.
Gentlemen:

@ (amount helc)
the following: (Check Books You Want)

{7 Amateurs’ Handibook
{7150 Radio Hook-Ups

B Address ..... ...oiiiiiiiae i

NEW RAD O

New Sold at Magazine Prices—¢r

with RADIO NEWS
at a Big Saving )

‘96 illustrated pages.

Clip and Mail TODAY! =

I enclose............ for which please send me postpaid

1 New Short Wave Manual
[J1001 Questions & Answers

Ravro News ror May, 1930

BOOKS

NEW RADIO TROUBLE FINDER
AND SERVICE MANUAL

Ever have your radio reception fail or become distorted
just when a big program was on? That’s when this
New Radio Troublée Finder & Service Manual is worth
its weight in gold: In simple words and easy -to-under-
stand 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 own set,
or for starting a profitable
repair business. 100 pages,
large 9 by 12 inch size, pro-
fusely illustrated.

Shipped, prepaid, to
your home for onlyggc

10601 RADIO QUESTIONS and
ANSWERS—1930 Edition

If you own a radio, 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 ques-
tion on radio, here is your
answer and a thousand more.
Large
9 by 12 inch size. Beautiful
colored cover.

r ]

Shipped, prepaid, to
your home for only%ﬁc

A
D
9
]
£
o
N
8
2
=
>
N
by
2
e
a

B
B
You mav have anv one of the above Radio E
Books ENTIRELY FREE with a subscrip- E
tion to RADIO NEWS at a special reduced

price. To accept this cffer check the square E
below. 4

D Ship me ENTIRELY FREE the Radio Book I
have checked abme and enter my subscription
for the next eleven big issues of Rapio NEws at the

special price of only $2, which I enclose (Regular

[ City and STRIE. . .1 ti it i e e et s s s s

newsstand price of Ramo News $2.7

www americanradiohistorv. com
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International Radio DIRECT
from Foreign Stations

See Nearest Dealer or

Without Dependence On

Write Direct for Details Local Re'BroadcaSting!

Kit K-115: The A.C. Super
Wasp. Use your own ABC
pack or Pilot K-111 at
$16.50, speeially designed
for the Super-Wasp. Power
Pack and Tubes Extra

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

PILOT SUPER-WASP

$3 450 Short Wave and Broadcast Receiver

RANGE 14 TO 500 METERS
In Kit Form for A. C. or Battery Operation

Your broadcast receiver is useless helow 200 meters, but the Super-
Wasp, swooping down to 11 meters, and up to 300, unlocks a new
world of trans-oceanic radio you never heard before! And you get it
directly from the foreign station and not from a local rebroadcast.
Enthusiasts report European, African, South American and Aus-
tralian stations. Music amazingly new! Welcome variety for listeners
*fed up™ with domestic radio programs! To assure consistently satis-
factory operation, Pilot cngineers developed the Pilotron P-227,
which naturally makes it a splendid tube for broadcast receivers.

PILOT RADIO & TUBE CORP

323 BERRY STREET
BROOKLYN
N. Y.

$ 2 950 Widen Y our Circle of Entertainment!

. .234 South
Chicago Office : Wells Street

San Francisco 1278 Mission
Office: Street

Costs only 50c and includes lapel pin, certificate and “Radio Design> Construction
Quarterly Magazine, the Guild’s Official Organ. Enclose 50c coin or stamps to Radio

International Guild, 103 Broadway, Brooklvn, N. Y.

Netnngusicciinisii
Address ...

City-

wwWw americanradiohistorv com


www.americanradiohistory.com

\_\
$100 a week

My earnings in Radio
are many times greater
than I ever expected they
would be when I enrolled.
They seldom fall under
2100 a week. If vyour
course cost four or five
times more I would still
consider it a good invest-
ment,"

E. E, WINBORNE
1414 W, 48th St.,
Norfolk, Va.

Jumped from $35 to
$100 a week

“Before I entered Radio

1 was making $35 a week:

Last week I earned £110

servicing and selliag

Radios. 1T owe my success

to N. R. I. You started

me oft on the right foot.”
J. A, VAUGHN

3715 S. Kingshighway,

St. Louis, Mo.

$500 extra in & months

“In_ looking over my
records I find I made $500
from January to May i
my spare time. My be
week brought me 3107.
1 have only one regret
regarding your course
—I should have taken
it long ago.”

HOYT MOORE
R. R. 3, Box 919,
Indianapolis, Ind.,

If you are earning a penny less than 250 a week, send
for. my book of information on the opportunities in Radio.
It is free. Clip the coupon NOW. Why be satisfied with 2235,
330 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 vears Radio has grown from a £2,000.000 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 right train-
ing—the kind of training I give you—are needed continually.

You have many jobs to choose from

Broadcasting stations wuse engineers, operators, station
managers and pay 31,800 to $5.000 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 885
to 200 a month. Dealers and jobbers employ service men,
salesmen. buvers, managers, and pay $30 to 3100 a week.
There are many other opportunities too. My book tells you
about them.

S0 many opportunities many N. R. I. men male
$5 to $25 a week while learning

The day you enroll with me I'l show you how to do 10
jobs, common in most every neighborhood, for spare time
money. Throughout your course 1 send you information on
servicing popular makes of sets; I give you the plans and
ideas that are making 8200 to 21,000 for hundreds of N. R. 1.
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 Lessong
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 vou about my
course. what others who have taken it are doing
and making. Find out what Radie offers you, with-
out the slightest obligation. ACT NOW. y

J. E. SMITH, President
National Radio Institute Dept,, OESS.

Washington, D. €. o 0 Home 10

v
Pioneer and World’s
poan— _ Largest Home-Study Ra- !}

dio training organization
devoted entirely to train-
| ing men and young men
for good jobs in the Radio
industry. Qur growth has
paralleled Radio’s growth.
We occupy three hundred
times as much floor space
now as we did when or-
- ganized in 1914.
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ﬁwiﬂ iveYoumynew 8 OUTEITS
~ of RADIO PARTS for ahome
Experimental Laboratory

You can-build over 100 cir-
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 hew
these sets work, why they
work, how to make them
work, This makes learning
at home easy, fascinating,
practical,

Back view of 5 tube
Screenr Grid A. C, tuned
Radio frequency set—
only one of many cir-
cuits vou ecan build
with my outfits.

am doubling and tripling the
salaries of many g~
in one year and £cPun
less Find out about
this quick way to S
., BIGGER S
PAT i\
_FILL OUTAND M
~ THIS COUPO!

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

b

i

i

i

t

1
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8 Dear Mr. Smith: Send me vour book. Tiis
: request does not obligate me. l
[]

]

t

§

t

t

NIRIINE] e add s - Bl cxenwnc el T &8 BT 00005000 o
Address ..... T e T v S Sl AT
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