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‘elevisor

Most efficient televisor produced for
home use. Equipped with Duralu-
minum lens disc 16" diameter.
Each of its 60 lenses accurately
adjusted focally to produce clear,
definite images on screen. - Disc
driven by heavy duty synchronous
motor, with switch and framing de-
vice operated from front panel.

Short Wai}e

The Rawls Short Wave Unit in con-
nection with the broadcast receiver
has been especially designed {for
long distance short wave reception
from 15 to 200 meters, Super Het-
erodyne Circuit incorporating 9
tubes in the combination. The use
of the new multi mu and pentode
tubes give exceptional tone and
power. To switch from one short
wave band to another, it is unneces-
sary to change coils—just the click
of the panel switch and the change
is made automatically.

To give the public the wery latest in television
our engineers have produced the ‘Ultlmate in
Television and Radio.”—Model TV85.

< <

Pioneering in the television field they were
quick to grasp the need of a set capable of pro-
ducing a picture large enough for a group to
Sit by and enjoy.

<>

No longer is it necessary to peep into a small
aperture—one person at a tlme The T\'83 pro-
jects a picture on a screen in the panel of set.
lnvite your friends—any number of people can
enfjoy the program.

<>

In addition it is now possible to get the added
thrill of LISTENING TO AS WELL AS SEE-
ING your favorite artist on the screen . . . and
the TV835 is not only a television receiver . .

is also the Iatevt in_ combination ALL WAVE
RECEIVERS. . Covering bands from 15 to
550 meters.

< <

Housed in a beautiful console cabinet that will
fit the appointments of the most pretentious home.
ULY the last word in TELEVFISION

AND RADIC.

Dealers” franchises

will

Think of the thrill of reaching out with just
a turn of the dial to that unknown, wnexplored
region of short waves . . . just beyond the range
of your present receiver. . . .

< <@

Distance means absolutely mothing ., . FOR-
EIGN BROADCAST an exciting chase through
the underworld of a distant city hot on the trail
of a murderer. thief, reported clearly by the police
department. You dont have to strain to listen

. . stguals come 1in as loud and clear as your
Iocal broadcast.

<> <

Listen to AMATEUR STATIONS all over

the world.
<> <>

Hear the progress in the field of Aviation.
Plans are timed and reported exactly the same
as on the most modern railroad . . . Dallas,
Texas, reports No, 622 overdue . .. quickly the
entire country is on the quévive searching for the
missing plane.

be waluable. Write us

Broace ¢ 1st

A six-tube receiver, designed to give
the ultimate in tone, selectivity and
power. Uses the following tubes:
two 235 Multi Mu, one 224A De-
tector, one 227 and one 247 Pentode
output with 280 rectifier. The tone
fuality of the set is due to the accu-
rate matching of all parts. TIts eight-
inch Dynamic speaker handles, with-
out distortion, the tremendous out-
put of the pentode tube. Designed
especially for reception of the syn-
chronized voice with television
image.

Televisi n
The television receiver is the most
important receiver of the combina-
tion. Eight tubes T.R.F. circuit,
using two 235 Multi Mu in RF cir-
cuit, one 224A Detector, one 224A,
one 227 and two 245’s in audio cir-
cuit, also with the 280 rectifier. Very
careful attention has been given the
audio amplifier and its frequency re-
sponse is flat from 15 to 75,000
cycles, which is necessary to give
clear, definite television images. Its
two 245 tubes are so connected to
supply the undistorted output and

current necessary for proper opera-
tion of the Rawls crater point lamp.

It is positively thrilling . . . and dow’t forget
all this time youw are comfortably seated in your
favorite chair surrounded by your famzly and

friends . . . enjoyment for them all.
Be up to date. .. order your Rawl: TV8S
today . . . costs no more than a good single pur-

pose receiver, yet it provides thrills that yow've
never experienced.

< <

LIST PRICE

3 00

of your qualifications for exclusive contract.

If there is no dealer in your community handling the complete Rawls television set, write us direct.

= e e

W. C. Rawls & Company
Barkers Trust Bulldlag
Marfolk, Yirginia

12 Plense zond o complete
Abol yrar dvalers Franching,

]
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RYBI12A Amplifier ................. $1.50 RYIB232
RYB120 Amplifier ..........000.... 3.00 RYB233
RYBIT1IA Amplifier B00060006G00000 .80 RYB235
RYB199 Detector Amplifier ........ 2.75 RYID3236
RYD199 Detector Amplitier . RYR237
RYB200A Detector ............ 3 RYB23§
RYB201A Detector Amplifier 5 RYB239
RYD210 Power Amplifier d RYB245
RYB222 DC Tour lement Tube 4.50 RY13247
RYD2244 Tour Klement AC Tube. 1.60 RYB250
RYB226 AC Amplitier . .,.... .80 RYB280
RYD227 AC Detector ........ ..o 1.00 RYDB2SI
RYD230 2-Volt Ceneral Purpose..... 1.60 LY1551
RYB231 2-Volg Output ............ 1.60

W.C. RAWLS 8 COMPANY

R. N. BANKERS TRUST BUILDING + + NORFOLK, VIRGINIA

www americanradiohistorv com

olt Scereen Grid so.oco0 2,30

olt Pentode ........... 2.75
-Yolt Multi-Mu ........ .60
.3-Volt  Screen Grid 2.75
3-V. Heater Amp. & Osc’r (.75
6.3 Pentode Amp.......... 2.75
6.3-V. Radio Frequency Pen. 2.75
Power Amplifier ........... 1.10
2%%-Volt Pentode Amplmer 1.55
Power Amplifier . 6.00
Full Wave Rectifi 1.00
Half ‘ave Rectifie 5.00
2% -Velt Multi-Au .. .60
Rawls Teletron Crater Point. IO 00

“Qriginators of Rawls
Yetlow Base Tubes”
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important and far-reach-

ingcl developgden’rs in : 3 ) 0T S \_\
Radiocreat | o 3R _
Rodoureotontden NI s excellent

equipped and spe-

SR PN . R° 4 sef analyzer

= gnd trouble
shooter included,
with our course

F ANY skilled Radio Service Men are needed now to service
all-clectric sets. By becoming a certified R. T. A. Service
Man, you can make big money, full time or spare time, and

fit yourself for the big-pay opportunities that Radio offers.

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

Radio service man . . . certify you . . . furnish you with a marvelous

Radio Set Analyzer. This wonder instrument, together with our train-

Py

f training

ing, will enable vou to compete successfully with experts who have S -
been in the radio business for vears. With its help you can quickly
diagnose any ailing Radio set. The training we give you will enable ?

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

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

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

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

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

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

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

Write for No-Cost Membership Plan

[ -

We have worked out a plan whereby a membership enrollment need

not cost1 you a cegt. Our thc\)}rvgt}gh training ar&dﬁthg valuzil]ble Rac}{o } Fill Qut and Mail Today! ;
set analyzer can be yours. rite at once and find out how easily RADIO TRA
both of these can be earned. I INING ASSOCIATION OF AMERICA I
Now is the time to prepare to be a Radio Service Man. Greater i Dept. RNA-7, 4513 Ruve"sw"‘?d Ave., Chicago, lll. !
opportunities arc opening up right along. For the sake of extra | Gentlemen: Send me details of your No-Cost |
money in your spare time, bigger pay, a business of your own, a 1 Membership Enrollment Plan and 1.r1f0rm_at10n.0n I
position with a future, get in touch with the Radio Training Associa- 1 how to learn to make real money in radio quick. j
tion of America now. 1 ]
Send for this No-Cost Membership Plan and Free Radio Handbook 1 Name i
that will open your eyes as to what Radio has in store for the ambi- N |
tious man. Don’t wait. Do 1t now. i i
| AdAress. . v it et e i e
RADIO TRAINING ASSOCIATION OF AMERICA l i
Dept. RNA-7 4513 Ravenswood Ave. Chicago, lii. : City. . veusnn e State. . eeurnn.s . E

wWWW americanradiohistorv.com
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$100 a week

*“My earnings in Radio
are many times greater
than I cver expectcd they
would be when I enrolled.
They seldom fall under
100 a week, If your
course cost four or five
times more I would still
consider it a good invest-
ment.”

E. E. WINBORNE
1267 W. 48th St.,
Norfolk, Va.

Al
Jumped from $35 1O
$100 a week
“Before I entered Radia
1 was making %35 a_weck.
Last week I earned 3110
servicing and selling
Radios. I owe my success
to N. R. 1. You started
me oft on the right foot.”
J. A. VAUGIHN
Grand Radio & A]gpl’ce Co.,
3107 8. Grand DBoulevard,
St. Louis, Mo,

-
by
]
R
$560 extra in 6 months

“In looking over my
records I tind T made £500
from January to May in
my spare time. My best

week brought me $107. [

1 have only one regret
regarding your course
—1I should have taken
it long ago.
HOYT MOORE
R. R. 3, Box 919,

Indianapolig, Ind.,

It you are dissatisfied with your present job, if you are
struggling along in a rut with little or no prospect of any-
tlnn;r better than a skinny pay envelope—clip the coupon
NOW. Get my big FREE book on the opportunities in Radio.
Read how quickly you can learn at home in your spare time
to be a Radio Expert—what good jobs my graduates have
been getting—real jobs with real futures.

Many Radio Experts Make $50 to $100 a week

In about ten years the Radio Industry has grown from
a $2,000.000 to hundreds of millions ot dollars. Over 300.000
jobs have been created by this growth, and thousands more
Wwill he created hy its continued development. Many men
and young men with the right training—the kind of training
I give you in the N. R. L course—have stepped into Radio
at two and three times their former salaries.

Get Ready now for Jobs Like These

Droadeasting stations wuse engineers, operators, station
managers, and pay up to $5,000 a year. Manufacturers
coutinually employ testers, inspectors, foremen, engineers,
service men, buyers, for jobs paying up to $6,000 o year.
Radio Operators on ships enjoy life, see the world, with
board and lodging free. and get good pay besides. Dealers
and johbers employ service men, salesmen. buyers, managers,
and pay up to $100 a week. My book tells you about these
and many other kinds of interesting radio jobs.

Many N. R. I. Men Have made $200 to $1,000
in spare time while learning

The day vou enroll I send you material whieh you should
master quickly for doing 28 jobs, common in most every
neighborhood, for spare time nwoney. _Throughout your
course I send you information on servicing popular makes
of sets: I give you the plans and ideas that have made $200
to $1.000 for N. R. I students in their spare time while
stu<11ying. My course is famous as the course that pays for
itself.

Talking Movies, Television, Aircraft Radio
Included

Special training in Talking Movies, Television and Home
Television cxperiments. Radio’s use in Aviation, Servicing
and Merchandising Sets, Broadcasting, Commercial and
Ship Stations are included. I am so sure that N. R. L. can
train you satisfactorily that I will agree in writing to
refund every penny of your tuition if you are not satisfied
with my Lesson and Instruction Service upon completion.

64-page book of information FREE

. Get your copy today. It tells you where Radio's good
jobs are. what they pay, tells you about my course, what
others who have taken it are doing and making. Find out

ACT NOW!

what Radio offers you without the slightest ol)li:_,*ution.§NW

J. E. SMITH, President
National Radio Institute Dept. 2GS
Washington, D. €.

=
=

Our Own Home
Pioncer and World

ganized in 1914.

www americanradiohistorv com
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]
?1 Largest Home-Study Ra- |
dio training organization
devoted entirely to train-
ing men and young men ‘
for good jobs in the Radio ,  of your Special
industry. Qur growth has
paralleled Radio’s growth. !
We occupy three hundred :
times as much floor space
now as we did when or-!
'
'

ree Offer!
In addition to my Dbig
free book, "'Rich Rewards
in Itadio,”” I'll send you
my valuable manual 28
Tested Methods for Mak-
ing Lxtra Money.,” Never
before availabie except to
‘ students. Now, for wa lim-
ited time, it is free to
readers of this mugazine.
How to make a good bat-
! fle for cone speakers, how
to reduce hum in exter-
i pally fed dynamic speak-
ers, how to operate 20
cycle apparatus on G0
cycle current, how 10 op-
= = erate 110Dv. é C. rvcci;’-
1 Y ers on 0 ., how to
Act inckly' shjeld sets from local in-
terference are five of the subjects covered, There
are 23 others. Get this valuable book by mailing
the conpon.

.. NEW Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

wWith the aid of this equipment you can work out with
your own hands many of the things you read in our text
Dooks. From it you get the valuable experience that tells an
expert from a Deginner. In 2 short time you have learned
what it would take years to learn in the field. It's training
like this that puts the extra dollars in your pay envelope.
Qome of the many circuits you build and experiments you
perform are: AMeasuring the merit of a tube, building an
ohmmeter, tube voltmeter, and a Grid dip meter for scrvice
work. You actually make experiments illustrating the im-
portant principles in the 25 hest known sets.

I have doubled
and tripled the

Fin

a J

J. E. SMITH, President
National Radio Institute, Dept. 2GS
‘Washington, D. C.

Dear Mr. Smith: I want to take advantage
Offer. Send me your two
books, ‘28 Tested NMethods for Makiog Ixtra
Aoney’? and ‘‘Rich Rewards in Radio.”” T under-
stand this does not obligate me.

NAMLCr . waeris e o o, REE + 5 2 o g o =] - Rghe e e o

AQAICES. 5 Tl e v o st mar o Slwe SRR T A
(67777 A
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The Editor—to You

duced to the American radio

audience by the versatile French
comedian, Maurice Chevalier, are being
commandeered this month as the kev-
words of this editorial. “Right now” is
a time of critical importance to the
large group of servicemen readers of
Rapto News; for this is the time when
servicemen #ust plan to take full ad-
vantage of what is to be the most suc-
cessful service period that radio has
known for the last four years.

Lo st 4z
sk £ H

“RIGHT NOW”—two words intro-

During the next few months we are
to have events broadcast over our na-
tional networks that will, more than
ever, draw the public’s interest and re-
vive enthusiasm in radio. People will
insist that their radio sets are working
properly. And these are the reasons:
Baseball, Football, and the coming Po-
litical Campaigns.

WorLp SeRrIES baseball games will
draw many more listeners than ever be-
fore, in these times of depression when
baseball fans may save money and still
follow the games, by radio, as they pro-
ceed. The same holds true of football;
with the growing interest in this national
sport, many thousands of sets will sim-
ply have to be repaired to place them
in first-class working order for these
events. And then comes along the most
important political campaigns in history
which will engross the public mind and
absorb the attention of every citizen.
The coming Presidential Election 1is
more than just another election; with
the Prohibition question, the charges of
corrupt politics, reparations, restoration
of sound economic conditions, etc. Yes,
the elections this year will be taken
much more seriously to heart by every
voter who realizes that something must
be done. And Radic will be the main
channel of political contact with the
population.

MRr. ServicEMaN, “Will this ready
market find you prepared?” This is a

question that you, our individual read-
ers, will have to answer yourselves.
Here are some others. “Are you to
‘realize’ on this rush of business?” “Is
your repair shop fully equipped, with
all the necessary set analyzers, meters,
and other apparatus to do the job
quickly and thoroughly?” “Are you
equipped to take advantage of this busi-
ness and to make the sure profit that
will be waiting for you?”

ES E

“Right now” is the time for you to
be preparing yourselves. Now, in this
slack season you must buy or build all
of the necessary equipment that you will
need. And here is where Rapro News is
ready and waiting for you. On page 20
in this issue is described the new Spray-
berry a.c.-d.c. set analyzer, operating
with a single meter, which gives you the
very latest design. This small and com-
pact device can be built for a relatively
small cost.

AxoTHER article in this issue de-
scribes the design of an interference
meter that will allow you to answer
complaints and run down inductive in-
terference—that bane of radio reception.

A THIRD article of similar importance
tells you how to build a d.c. set tester
of unusual simplicity and portability
that is especially suitable for service
work. With these articles and the timely
hints appearing in the Service Bench de-
partment, we feel that this issue is of
more than passing significance to all
servicemen.

AXD now, another interesting matter
appears which leads the editor to ask,
“What is wrong with American public-
address equipment manufacturers®” The
following letter came across the editor’s
desk recently, with the picture appear-

WwWwWw . americanradiohistorv. com
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ing at the top of this page. The letter
follows:

“We are forwarding to you, under
separate cover, a photograph of the
largest public meeting held under the
Indian sky. This was held in Bombay
on the 28th of December, 1931, and was
addressed by Mahatma Gandhi on the
day he returned to India after his par-
ticipation in the deliberations of the
Indian Round Table Conference in Lon-
don, England. In the photograph, men
and women Congress volunteers can be
seen, maintaining perfect order in a
mammoth gathering of over a million
souls. The familiar veil of the Indian
ladies and the multitudes of men wear-
ing white Gandhi caps made of home-
spun cotton can be clearly seen.

“It might interest you to know that
our firm installed the public speech am-
plifier on the above occasion. The sys-
tem installed was that of Messrs.
Graham Amplion, Ltd., of London, Eng-
land. The loudspeakers, of which we
used eighteen for this meeting, were also
of their manufacture; you can see these
speakers fastened to trees and poles in
the foreground. With this equipment
we were able to make the voice of all
the speakers distinctly audible to the
vast concourse of people assembled in
the spacious meeting ground.

“Here we should remark that we have
hitherto failed to get a similar moder-
ately priced and satisfactorily working
speech equipment from American manu-
facturers of sound equipment as that of
the Amplion people, in spite of the fact
that we have connections with many
manufacturers in the United States.
We request you to mention the above
fact to American manufacturers so that
we may possibly come across some fac-
tory in America from whom we can
import similar public-address amplifier
apparatus. Yours faithfully.”

Eastern Electric and Engineering Co.,
e 175, Hornby Road Fort,
Post Box 459, Bombay, India.
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SINGLE DIAL

/s

Proved by independent labora-
tory tests and by practical use
to be the greatest radio achieve-
ment of all time!

Such a receiver as the de [uxe Scott All-Wave is still generally considered
impossible. Yet, here it is! A 15-550 meter receiver without plug-in coils
that tunes the whole range with absolure precision, on ONE dial—without
the help of trimmers. But that’s not all. The de [uxe Scort ALL-WaAvE
incorporates far greater sensitivity, and obviously better selectivity than have
ever been considered possible of attainment. And with it all, a tonal out-
put that is guaranteed to be as perfect as the tonal input at the station!

Here IS Sensitivity - = a
%12 /1000ths of a microvolt per meter at 1400 K. C. and 6/10ths of a

microvolt at 600 K. C. This is an average of several thousand times more
sensitivity than engineers have ever considered practical. And this sensi-
tivity would not be practical even in the de fuxe Scott All-Wave were it
not for the unique means by which this receiver lowers the natural noise
level of reception. But it IS practical in the de luxe Scorr ALL-WavE,
and the 12/1000ths to 6/10ths microvolt per meter sensitivity brings in
stations, at most any distance, with local volume. Stations that no other
receiver could ever hope to get, come in on the de [uxe Scott All-Wave,
with enough volume to be heard a block away!

Entirely New Selectivity

No receiver in existence today can demonstrate such ideal selectivity as the
de luxe Scorr ALL-Wave. *At 1000 K. C. it gives 4.5 K. C. separation
provided the fleld strength of one station does not exceed the other by
more than 10 times. It gives 9 K. C. separation when the field strength
of one station exceeds the other 100 times. At 200 times field strength it
separates by 10 K. C. At 5000 times field strength, the separation is 20
K. C, and mind you—only One dial, and without trimmers
of any kind!
Absolute Reproduction!

Tue E. H. Scorr Rapio LaBorarorigs, INc.
4450 Ravenswood Ave., Dept. N-72, Chicago, Ill.

Send me full particulars of the de luxe Scorr ALL-Wavs.

including the speaker, proves the Scott All-Wave capable of absolute re-
production. This curve is flat within plus or minus 2 deci bells from 30
to 3000 cycles. This means that the human ear cannot detect any differ-
ence or loss in frequencies between a selection as it is being played before
the microphone and as it comes from the de luxe Scort ALL-WaAVE,

Regular 'Round the World Reception
Now Ever MORE Enjoyable

The standatd Scott All-Wave of 1931 gave dependable, daily, ’round the
world reception. This new de [uxe ScorT ALL-WAVE brings in the entire
world with perfect ease and convenience—one dial—no trimmers—no plug-
in coils, From France to Japan—from England to Australia, and from
Alaska to the Argentine—they’re all on the single dial of the de luxe
Scort ALL-WAVE—waiting to thrill you as you’ve never been thrilled
before. London, Paris, Berlin, Madrid, Sydney, Melbourne, Saigon,
Buenos Aires, Bogota, and dozens of others are within easy, daily range of
the de luxe Scott All-Wave 15-550 meter superheterodyne.

Send the COUPON for Curves and Proof

The story of Scott precision engineering as applied to the development
and final attainment of complete perfection in the de luxe Scott All-Wave
reveals the most outstanding radio facts of the day. The coupon will bring
it to you FREE—also unquestionable ProoF that the de luxe Scorr ALL-
Wave Is the ONE receiver that can guarantee easy, enjoyable, dependable,
daily, round the world reception. Clip the coupon. Send it now.

*Measurements made by Radio Call Book Laboratory

The over-all response of the de luxe Scorr ALL-WavE, as de- |
termined by the sound pressure curve of the entire receiver i
I
E. H. SCOTT RADIO LABORATORIES, INC. | N
4450 Ravenswood Ave., Dept. N-72; Chicago 1 Street
e e e R
(S
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One Baby He Cannot Steal

The kidnapper entering a room equipped with the illustrated protective system could not even so much

as poke a finger through the “walls” of invisible light surrounding the child’s crib without setting off

powerful alarm sirens located both inside and outside the house. Even if he were an expert in elec-

trical matters, he could find no way to tamper with the apparatus that would cut it off without sounding

the alarm. The devices are located on the ceiling and operate through invisible ravs working through
a powerful amplifier and sensitive relays
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Radio engineers are now developing devices using vacuum tubes,

photo-electric cells and radio
cious things against the attack
author describes some of these

amplifiers for protecting pre-
of criminal marauders. The
wonderful outgrowths of radio

technique and gives specific information for their construction

ANIC and alarm seized the whole country when this
worst of crimes, kidnapping, did not halt even before the
doors of that glorious couple, Charles A. Lindbergh,
hero of a nation, and his wife, the cultured and modest
daughter of the late Senator Dwight W. Morrow. A shocked
and impotent world could do nothing but stand by mutely
and sympathetically and pray that the twenty-one-months-old
child would be returned.
A baby, preciously guarded at all times, had received its
parents’ goodnight kiss and was left asleep in his nursery on

the second floor of a lonesome country house. Everyone
knows the oft-repeated story.

Just a brief period when the ever-watchful eyes of the
grown-ups were turned from the child, when it was believed
to be sleeping peacefully—and stark tragedy! The baby had
been stolen! In the breasis of a million parents a new fear
was born. Were their babies salfe? What, then, can be done
to prevent a recurrence of this
crime? .

Even the eyes of the most re- By Irv1ng J,
liable watchman are liable to fail,
and many protective means, using
strong walls, gates and other constructions, have been unable
to fully prevent robbery and kidnapping. It is with a new hope
that we now look towards the last and newest of all sciences,
radio and its allicd fields, for some protective device that will
make impossible similar crimes in the future. How can radio
help to protect treasures of various kinds, including the high-
est treasure of all: human life, health and happiness?

A conservative method which is used today in almost every
safety-vault of the banks is the application of microphones
through which any suspicious sound can be made perceptible
in some distant room, or can be made to operate a release
whereupon the door of the safe closes, alarm bells ring, etc.
This device, however, is not to be relied upon for our purposes,
hecause it can he put out of action by simply putting a box
filled with cotton over it. Without underestimating the value
of this device for criminal protection, it has proven valuable
in a number of cases, where the parents have placed a micro-
phone near the youngster’s crib and laid a concealed wire lead-
ing from the mike to an amplified loudspeaker at some dis-
tant place—for instance, in the sleeping-rcom of the parents.

It is thus possible, without being personally in the room, to
hear whether the child sleeps soundly or cries, makes any
unusual sound, etc. But, as said before, for protection against
criminals this device is not to be relied upon too much.

Scientists and amateurs now have joined forces to fully
develop the wonder-tools of radio and allied sciences which
have proven of more importance than was expected two
decades ago.

The first inference would be to substitute the human eye
with an eyve that never gets tired, is always watchful and never
sleeps. We have today eyes of this type with the necessary
characteristics, in the form of the various light-sensitive cells
and the artificial nerves, brains and muscles connected with it
in the form cf the various optical, electrical and mechanical
devices. These devices operate, principally, by the interrup-
tion of a special beam of light, as will be described later. Sec-
ondly, newer and still more effective, perhaps, are those newest

applications of the radio sciences

which record or report the ap-
Saxl’ PhD. proach of an object by recording
and amplifying changes in the in-
ductive and capacitive characteris-
tics of the surrounding medium (air). There are also a few
more devices and systems which, however, have not proceeded
far enough in their laboratory development to be produced
on a commercial scale and which are therefore not mentioned
in this connection,

Let us discuss in greater detail the actual construction of
the above-mentioned devices which can be set readily into
practice. The conventional light-electric device is operated
by the illumination of a photocell with a beam of direct white
light. A fundamental constructive diagram of this circuit is
shown in Figure 1. The rays coming from the light source
L are reflected in the parabolic mirror M and collected in the
lens K into a parallel beam of light.

This pencil of light rays, after traveling over some distance,
falls upon the photocell P, which liberates electrons within its
active layer R which travel towards the positively charged
anode A. This small current (produced within the photocell)
ig amplified in the usual way by amplifying tubes, for instance,
of the —=71A type. It might be mentioned that the newly de-
veloped pentode power amplifiers of the —47 type and selenium

9

www americanradiohistorv com


www.americanradiohistory.com

10

Rapio News For Jury, 1932

]
SELENIUM THYRATRON
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would make an interruption of the light beam.
.- LIGHT \RRORS . PHOTOELECTRIC CELL -.. This is an excellent means for controlling the field
SOURCE ST T . around various objects.
OV AR TR \ By using selenium cells, which are susceptible
K //v()«\(»{\‘\ . .0 AN T also to the infra-red invisible part of the electro-
N ’ 3 ad fi . » . . .
///,//,%\(\ y 'I,/I,/,/’I\.'\\\'\ NN NN magnetic spectrum, and certain light filters, it is
SN Oyl SARE] S PENEONN SOITR possible to make the entire control invisitble. No
LY 0y ’ . . .
WARN T el e T SIS S object brought into this path of the heat rays
S\ 274 NNANK AL AN would be seen illuminated or casting a shadow. No
NN NN, NN LENS light would irritate the object to be safeguarded—
0510 NN AR TN . . . . . .
o B e Ve, for instance, the baby; or, if this device is used
1 ! F for the protection of industrial apparatus, the
FIG.3 Lt MIRRORS +-=-== =~ ==c-ommmemae S worker who works on the machine and has his
limbs exposed to a field of danger—for instance,

LIGHT-SENSITIVE CIRCUITS AND AMPLIFIERS

Figure 1. The light system and photo-electric cell circuit azith a one-

tube amplifier. Figure 2. A selenium cell used acith a thyratron

Figure 3. The method of arranging mirrors on ceiling and floor to

constitute a protective “wall” of light

cells also might be applied advantageously for this purpose.
1n addition, it is possible to use thyratrons as electronic relays
in combination with a selenium cell, as shown in the wiring
diagram in Figure 2. Furthermore, sensitive magnetic relays
and highly sensitive contact galvanometers can be used if Pho-
tronic cells of the type described in a previous article in
Rapio News are applied.

The concentrated beam of light is able to travel over a pre-
determined area, and any object interrupting it will cause a
change in the output current which then operates a signal, for
instance, a siren, bells, etc.

It is possible to handle the light rays in such a way that
actually a “wall” of light is built, for instance, by multiple
reflection. Figure 3 shows the way in which that can be done.
A pencil of light rays is reflected back and forth, zigzag, thus
covering a wide area.

Wall of Light Protects Baby

Thus it is possible to surround the place to be safeguarded—
for instance, the baby’s cradle—with a screen of light of any
desired shape. Any objects penetrating through that light wall

WWW. americanradi

near the piston of a punch press—is not blinded by
the device. The piston would simply not go down
as long as the hand is in the field of danger, but
no constant discomfort from flaring light can
arise.

Such light walls of black light can be used ad-
vantageously for protection against theft. The
objects which are not supposed to be touched remain plainly
visible and are still under full control. A device of this type
was exhibited recently at the Colonial Exhibition in Paris.
A prize was offered to anyone who could take some object
out of a jewel display case without ringing an alarm. Although
no visible contact was interrupted, the alarm immediately rang
if the hand was brought near the objects, thus interrupting the
beam of black light.

There is one more point to be taken into consideration if we
look at this problem from the viewpoint of the criminal. It
is possible to protect the wires and the sound horn against in-
terruption in such a way that anybody cutting the wires or
fumbling with the siren would at the same time cause the
alarm to operate.

But this system may also be “fooled.” This type of alarm is
operated by interrupting a beam of light that falls upon a
photocell. That means that as long as the photocell is illumi-
nated, no alarm will be given. If no special precautions are
taken as described hereafter, the burglar, if he were a tech-
nician, would therefore be able to place a flashlight in front
of the photocell so that a continuous illumination takes place
even if opaque objects are brought within the
space that was filled previously with the beam
of light.

Light-Chopping Device Used

How can this difficulty be overcome? By
using a pulsating light current instead of
direct light. If the amplifier is made for am-
plifying pulsations only and to sound an alarm
for a steady flow of light, this danger can be
eliminated.

It is easy to convert the output of the pho-
tocell into pulsations. Figure 4 shows a dia-
grammatic sketch for this purpose. For bring-
ing about pulsations of the photo-current, the
beam of light is interrupted by a rotating disc
D, similar to the scanning discs used in tele-
vision, This disc is driven by a small motor, M.

tube.

A LABORATORY PROTECTOR

Figure 9. Left—An engineer’s model of the
Théremin device that offers a protection
against burglars owver many feet

ohistorv-com
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PROTECTION FOR YOUR BRIC-A-BRAC
Figure 8. Right—A burglar could not get awithin twenty
feet of this cabinet containing rare art objects, for it is

protected by the Theremin alarm system

For working the rclays exclusively on alternating current,
{he direct illumination circuit of Figure 1 has to be altered.
Figure 5 shows the fundamental wiring diagram for a device
which is to operate exclusively on alternating or pulsating
light currents.

The pulsating impulses produced in the photocell are
transferred through the condenser C to the grid of the first
{ube. This current is impressed upon the second tube by
a transformer coupling, TR. Naturally, only alternating
currents are able to flow through a condenser or can influ-
ence a transformer. In the last stage, therefore, only the
alternating current impulses will be reproduced. A con-
tinuous flow of light such as from a flashlight would work
like darkness; no current would be induced in the amplifier
as if the light rays had been interrupted, and the alarm
would operate and the burglar would be trapped.

The drawing on the frontspicce shows a safety device of
this tvpe as applied for the protection of a baby’s cradle.

A beam of pulsating light is produced by the retlecting and
light-chopping device at the upper left side of the picture.
After passing through a filter which passes only infra-red
invisible light, this invisible light beam is reflected back and
forth between the strip of mirror around the feet of the
cradle and the mirrors at the ceiling. One specially inclined
mirror reflects the rays at the corner so that a new screen
of light is built which is at 90 degrees to the first one. In
this particular construction only two screens are used,
because the baby is placed In one corner of a room.

The light rays are collected in the box at the right upper
corner of the picture. They are amplified and act upon a re-
Jay which operates a siren or a loudspeaker in the nursery or
at some other place. It cannot be shut off again without turn-
ing the safely key in a steel box located conveniently. The
alarm-sounding rclay is likewise operated if the wire which
connects the switch and the light-sensitive device is cut.

Another device makes use of changes in the electric fields
surrounding the object which is to be protected against ap-
proach. Such devices go back primarily to the invention of
Leo Sergejewitsch Théremin, famous physicist, known espe-
cially for his electrical musical instruments.

Devices of the Théremin Type

While cxact data for these instruments and some other ap-
plications which derive from changes in the eclectrical charac-
teristics of “space” will be discussed in detail in the later issues
of Rapio NEws, attention shall be given here to the recording
and the perception of objects approaching Théremin’s sensitive
devices.

If an object is brought near an oscillating circuit which is
not shiclded, changes occur in the tuning of this circuit. These
changes, known to all radio experimenters as due to “body
capacity,” cause “whistling” by the approach of a body.
These whistling currents can be amplified and made perceptible
in such a way that they are powerful enough to move a relay
that operates an alarm device or a siren, etc.

Figure 6 contains a schematic wiring diagram for such an
instrument which does not produce sound as such, but is able
{o control the switching of any type of power device. In this

11

electromagnetic system of high-frequency potential operable
by the approach of an object towards it, such, for example, as
a person entering a room when the apparatus is applied in a
burglar-alarm system. An apparatus of similar type may also
be controlled by an increase of temperature when adapted in
a fire-alarm system, etc. By this method it is therefore pos-
sible to protect the baby not only from approaching persons
or objects but also from fire.

The movement of an object or any other variable factor in
relation to the sensitive apparatus (Continued on page 44)

SOME FOOL-PROOF PROTECTIVE DEVICES

Figure 4. Sketch of a light-chopper that makes light sys-
tems fool-proof. Figure 5 shoaws an a.c. amplifier for the
light-chopper system. Figure 6. Fundamental circuit of
the Théremin system. Additional stages may be used.

T—————<“*COLLECTOR ANTENNA

T O

OUTPUT
Gq% f

way the system provides a method for generating sound or FIG.6 !
producing visual signals for alarm purposes. It embodies an
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HOW PHOTO CELLS AND RADIO AMPLIFIERS

SOUNDS THAT

Some new experiments recently conducted
studying the microscopic world from an
these new wmethods and points out the
in accomplishing the results he has had
prove interesting to experimenters and

field of research

Y associates and I are 1
probably the first human By Joachlm
beings to listen to the
death agonies of germs—and probably the first to

TYPES OF PHOTOCELLS have heard microscopic crystals grow! We have been able
Figure 15. The three kinds to do this by employing photoelectric cells and powerful elec-

of photoelectric tubes used tronic amplifiers in studying, aurally, certain infinitesimal bio-
in the apparatus described logical and biochemical phenomena under the microscope.
¢ in this article The photocell constantly finds new and unexpected applica-

tions in all branches of engineering and science. It already

has enabled us to automatically turn on the lights of a city, to
control electrical and steam-driven machinery, to regulate the flow of chemicals in factory
processes, to produce automatically an unvarying grade of paper, to detect variations in
size and material in the production of phonograph needles, to measure and sort irregular
objects and materials, and many other industrial applications.

The photocell owes its usefulness in many of these new fields to its combination with
the amplifying characteristics of vacuum tubes and the lack of appreciable time lag in its
functioning. Without these properties, one of these large fields today—that of the sound
film and television—would be equally impossible.

Since the photo-cell is sufficiently sensitive to react to variations in the illumination of
very tiny objects, the idea occurred to me early in 1931 to employ it for aural studies of
phenomena under the microscope. Although cer-
- tain difficulties appeared at first for such work,

+ these were finally overcome with suitable ap-
“““““““F""‘ paratus and circuits especially worked out for
T

this purpose. This article will describe some of
the arrangements used in my laboratory. By

means of this apparatus I have been able to

i observe some of the rhythmic sounds produced

AT by living bacteria that have thrown new light on

| some of the visible phenomena partly observed

ﬁ before but not explained. I have been able to
deal with certain problems in micro-chemical

L I > J analysis of substances reacting with different re-

agents. I have been able to make serious studies
with living micro-organisms under chemotropic

NEON PULSATOR CIRCUIT or electropic excitations. I have been able to
e Sp—— Figure 6. Connections for neon pulsator mal}e these studies quantitatively by either lis-
FIGURE 13A awith « light-sensitive cell tening to a loudspeaker, connected through a

R
’—'\/\NWV\/V‘v - r
| s
N +
| =
+ 1 =
‘ | g uge ;5
| _
e
€ i =
+A —A
e 3 ks
CIRCUIT AND RECORDING METER THE AUTHOR AND HIS BROTHER MAKING A READING
Figure 4. The light-sensitive cell in connection Figure 11. Here is shown the complete light-sensitive circuit set-up
with a milliammeter and biasing circuir acith the necessary amplifiers and recording devices
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ARE ENABLING SCIENTISTS

MICROBES MAKI

in Berlin outlining a unique method of
audible viewpoint. The author describes
technical details that must be considered
to date. He believes that his work should
that it should open up an entirely new
in microscopy

Winckelmann suitable amplifier to the photoelec-
tric cell used or by examining a
long series of impulses recorded on

a tape. I have been able to study the reaction of these micro-

scopic creatures under anesthetics, as well as to study the
cataphores of coloids, as well as a number of other little-
known but scientifically promising phenomena.

The examination of microscopic preparations with the aid
of photocells is possible in diiferent ways. Thercfore these
methods are first briefly enumerated to be illustrated later
with diagrams.

Method 1: With this method the necessary apparatus consists of the following units:
(2) The microscopic arrangement including the photocell; (b) a one-tube amplifier for the

photocell; (c¢) the measuring instrument.

Method 2:° (a) The microscopic arrangement including the photocell; (b) a generator of
“saw-tooth” oscillations by means of a glow tube; (c) an amplifier; (d) a loudspeaker, or

(e) a rectifier with connecting Morse recorder.

The first method is, from the standpoint of equipment, simpler than the second method
and gives extraordinarily accurate results with an accurate measuring instrument.
back is that the measuring instrument must be read continuously, whereas, with the second
method, phenomena arc registered automatically. The latter method is also better suited

for those experiments requiring constant obser-
vation, day and night.

13

TO HEAR

' PHOTOELECTRIC
-~ CELL
o/

|

P
R
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STANDARD SET-UP -
Figure 2, Fundamental cir- et
cuit for using a photocell
with a recording meter and

vacuum tube

Tts draw-

The microscopic arrangement shown in Fig-
ure 1 consists of a light source of any kind, of a

7N

round-bottomed flask of about one quart, which
is uscd as convergent lens and flter, and of the
microscope. Above the latter, the photocell is
placed in a light-proof tubular container in such §Q
a way that only light coming through the micro- 3

scope can fall upon it. The bottle is filled with s
different-colored liquids according to the require-
ments of the experiment. These serve as a filter
in order to eliminate certain bands of light, if
necessary, and to manufacture a more or less

-2 1+

o |

= e

—iks |

monochromatic light source. It is well known
that photocells vary in their efficiency with the
light frequency. The response characteristic de-

Figure 7.
pends on the construction. The light color can

. c2

(=

!
E i

ANOTHER METHOD OF RECORDING
Figure 3. This schematic diagram shows a variation of
the schemes applied in Figures 2 and 4

L

6 o] o
+A -A-B

ALTERNATIVE CIRCUIT

sator avith a photoelectric tube

Second circuit for neon pul-
FIGURE 13B

METHOD OF MOUNTING PHOTOELECTRIC CELL

Figure 5. Arrangement of the apparatus, including the liquid
filter, the photocell, microscope, amplifier and meter

www americanradiohistorv com


www.americanradiohistory.com

14

Rapio News For Jury, 1932

now be matched to the cell.
If it is desired to observe
the experiment visually.
photograph it and work with
the cell at the same time. it
is recommended to fill the
bottle with a liquid resem-
bling the color of daylight.
Such a liquid is tke diluted
solution of copper salt
which is formed when one
adds ammonia, in drops, to
a solution of copper sulphate
until the first appearing pre-
cipitate is dissolved and a
very light-blue solution is
obtained. The light falling
through this liquid greatly
resembles the daylight en-

CONTAINER

LIGHT SOURCE

PHOTOELECTRIC CELL
IN LIGHT- PROOF -

instrument. Of course, for
such exact measurements
the plate and filament
power is supplied by storage
batteries and not by the
power line. For very precise
measurements the entire
equipment, from microscope
to milliammeter, should be
enclosed in a shield (copper
box), and all connections
should be rigid and immov-
able. Then it is also neces-
sary to supply the light
source from a storage bat-
tery and not from the power
line, because the latter
might cause light fluctua-
tions and accompanying se-
rious errors.

tering the miscroscope from
a clear sky.

By the second method

The amplifier connected
to the photocell can be
made in different ways, ac-
cording to Figures 2, 3 and
4. The photocell is coupled
to the grid of the tube,
either direct or through a condenser (C1). The amplification
obtainable depends primarily on the mu of the tube. The bias
of the tube can be arranged so that the grid is blocked. The
photoelectric current relieves the blocking, and the resulting
plate current is read on the milliammeter (MA). The hookup
of Figure 3 has the advantage over the one in Figure 2, that the
point (P) where the voltage fluctuations originat. is separated
from the grid by a condenser. The a.c. variations only are im-
pressed on the grid, independent of the d.c. potential. The grid
circuit is completed through the resistance (R1). The best
constants for this circuit are the following:

R—3-10 megohms

R1—0.5-3 megohms

C1—1000 mmfd. (if possible, air dielectric)

C2—2 mfid.

If one wishes to work with the simplest galvanometer pos-

of Figure 4; as low a B supply as 10-

ARRANGEMENT OF APPARATUS
Figure 1. This sketch shows the method for using the water
botile as condenser and filter as avell as the method for attach-
ing the photocell to the microscope

the photocell is not coupled
directly to the amplifier, but
is employed to control the
discharge of a condenser
through a glow tube. The
principles of this phenome-
non are made clear to the reader in the following:

In Figure 6 a neon lamp is connected across a condenser C
(1000 mmifd.) and in series with a resistor R (10,000-100,000
ohms). The photocell (Z) and the transformer (T) do not
play a part in this action. The condenser (C) is charged
slowly through the resistor (R) till the ionizing potential of
the neon light is reached. The condenser discharges through
the neon light until its potential falls below the extinguishing
potential of the latter. The neon light goes out; the current
is interrupted and the condenser charged again. This process
is repeated and the time consumed for the discharges is pro-
portional to the values of the resistance and capacity in the
circuit. By suitable choice any desired frequency can be ob-
tained. Not all glow lamps permit a choice of any frequency,
but for these experiments frequencies from 5 to 20 cycles for
registration and 50 to 1000 cycles for loudspeakers suffice.

If the photocell is connected in
this circuit, the current can flow only

12 volts is sufficient. All other photo-

electric circuits—for instance, those Il

when it is illuminated. The charges
follow independent of the illumina-

i

derived from the Wheatstone bridge
or similar ones—are also suitable.

A photograph of the complete
equipment is shown in Figure 5. At
the left is seen the round-bottomed

sible, the most suitable circuit is that

Eary

tion. They occur only as long as the
cell is illuminated and stop when
the cell is dark. When the photocell
is connected across the condenser and
neon light, the opposite happens.

flask, over it the cylindrical tube l'lll:—*_“ﬂ”“—i[ll'l'['m‘: Now the charges and discharges of
wherein the photocell is enclosed e = the neon lamp take place as long as
from the light and held there by a - the cell is dark and stop when the
wadding of black paper and cotton. THE RELAY CONNECTIONS cell is illuminated, for then the cur-

Then follows the amplifier (which
looks like a vacuum-tube voltmeter)
and at the right is the measuring

Figure 9. One-tube amplifier hook-up work-
ing directly out of a coupled transformer and
into a special sensitive relay

rent can flow steadily through the
illuminated cell. In the path of the
current in (Continued on page 52)
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CIRCUIT OF THE RESISTANCE-COUPLED AMPLIFIER

Figure 8. Diagram showing the proper connections to be used with the amplifier
for magnifying the sound frequencies produced by the mowvement of the micro-

scopic bacteria, crystals or chemical reagent

S5

THE TAPE RECORDER
Figure 10. This is the type of tape re-
corder used by the author in his experi-

ments
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Although television is still necessarily in the laboratory stages,
the author points out the immediate needs of this new baby
industry of radio and recommends improved program technique

more than a1 decade it has existed chiefly in laboratories

in this country and abroad. Research workers have been

busy with television principles and their application. In
many cases independence of thought has reigned, with its ad-
vantages and disadvantages. Independence of work has re-
sulted in much duplication of effort in arriving at the same
end. It has meant the lack of proper interchange of thought
and ideas. But at the same time it has resulted in the growth
of television along several fronts at once, each front being
extended by its group as quickly as possible in the hope that
its particular method would be the even-
tual victor in the race.

Thus we now have several organizations
in this country developing television along
Jifierent lines. Hollis Baird of Boston has
atiracted widespread attention by his at-
{empt to merchandise television recelvers
in kit form through the Kresge stores, an
experiment tending to lead to the develop-
ment of a large television audience. This
move also represents an effort tending
toward the simplification and standardiza-
tion of equipment.

’ I \HE television industry has come to the crossroads. For

Large-Size Images

In Chicago, U. A. Sanabria has gone
in for large-size television images, €ven
to the extent of projecting them on a 10-~
foot screen. And, having accomplished
this feat with some measure of success,
he is showing these large television pic-
tures in motion-picture theatres around
the country. While some newspaper
writers, comparing television with the
motion picture rather than realizing to
what extent the difficult problems have
been solved by Sanabria, have commented
on his work with a lack of enthusiasm. Engineers and television
enthusiasts, however, cognizant of the difficulties encountered,
praise both his courage and his ability. -

The R.C.A. engineers have confined their television to the
research laboratory, from which little definite knowledge has
come. The G.E. research men, under the direction of E. F. W.
Alexanderson, have contributed much. The Westinghouse
engineers, likewise, have developed their own type of television,
utilizing the cathode-ray tube. ) ] '

And Jenkins, perhaps the pioneer television worker in this
country, has been striving toward perfection, sticking to the
mechanical scanner, but substituting the “lens” disc for the
“hole” disc and projecting the image on an enlarged screen by
the use of a neon crater lamp. So television is advancing
technically on many fronts.

The question now confronting television concerns the use
of this knowledge and equipment in organizing the industry on
a profitable basis. Television and equipment must be hpked
with television broadcasting. The value of television receiving
equipment is predicated on the existence of television brpadcqst
programs that will be interesting to the public, and derives its
value, not of itself, but as a means of receiving these desired
programs. The first interest shown in television was by the
scientists, who were and are concerned primarily with the
rechnical aspects, the methods of broadcasting pictures and
receiving them. But so long as interest is confined to scien-
tists, television as an industry cannot grow.

FE NN T

By

*Vice-President. Tenkins Television Corp.

D. E. Replogle®

Public interest must be enlisted! Since television has been
so entirely in the hands of scientists, this public interest was
first aroused among scientificaily minded people—young men
who were radio enthusiasts, amateur operators and the like.
This move was the first for two reasons: in the first place, the
television engineers had a greater acquaintance with these other
scientifically minded people than with any others, and secondly,
because the quality of the picture received was insufficient to
hold the interest of anyone not concerned with the manner of
its reception rather than the picture itself.

This primary interest in the means rather than the end is
definitely on the wanc—which is a good
sign, for taking its place is an interest in
the program, an interest shared by a
much larger public and opening a large
market for television equipment. Al-
ready we might say that the shift toward
the program is such that about as much
interest is centered in the program as in
{he technical aspect of television. And
this trend will continue as television
science becomes standardized and loses its
“novelty” appeal. To aid this, the tele-
vision programs will improve as does the
manner of their transmission and recep-
tion. The program will be important
rather than the manner in which tele-
vision operates, just as in motion pictures
the public is interested in the picture
rather than the manner in which it is
filmed, projected, sound-tracked and re-
produced.

Entertainment Programs

Should the entertainment field take
upon themselves the building and mer-
chandising of television programs, even
now before the technical end is fully per-
fected, using just the technical facilities that are at present
available, the public interest in television could be tripled
within a few months, in my opinion. But, unfortunately for
the industry, the entertainment world is waiting until the
technical end has been perfected betore entering the field—
quite contrary to their action with the motion picture and radio,
both of which were exploited by entertainment interests with
great rewards when technical development paralleled the pres-
ent technical status of television.

At present television is in the hands of technicians, whose
interest and ability is along technical lines. Still, these men
realize that the most important step at the present time is the
enlisting of the entertainment interests in television. This is
a thing which the engineers are not in a position to do them-
selves. It is a thing which will give television its present
desperately needed public interest. It will do more to advance
the television industry if undertaken immediately than any
technical advancement that is likely to come out of the labo-
ratories within the next year. Moreover, it will be profitable
to those who exploit this field almost from the very beginning.
And since the entertainment world is in need of some exhila-
rating branch, television offers the ideal field for their
endeavors.

On the other hand, it should not be thought that the enter~
tainment interests can step in and immediately develop the
entertainment angle of television overnight. It took many
years for thc motion-picture production men to arrive at a
motion-picture technique that placed that industry in a unique
position so far as offering a form (Continued on page 55)
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SOME RECEIVER AND CONVERTER DESIGNS FOR USE

BELOW 1]

N METERS

In this second article of this series the author shows how the problems of

S-meter reception can be solved by the design of special parts and circuits.

The third article will describe the complete constructional details of an
ultra-short-wave superheterodyne

teen meters. However, with the pres-

ent amateur, experimental and commercial activity in
the quasi-optical region below ten meters, there is a demand
by the average experimenter for receivers that will perform
satisfactorily at least as low as three meters.

The natural question is, how may such a receiver be con-
structed—what new technique and operating finesse will be re-
quired of the experimenter?

Primary among the general problems is the matter of insula-
tion losses. The short-wave experimenter has long been fa-
miliar with the dielectric phenomena associated with high-
frequency work and will readily anticipate the importance of
insulation design in the quasi-optical
range. In the course of laboratory
experiments with a two-meter trans-
mitter, it was possible to increase the
power output 75 percent by the sub-
stitution of low-loss “R-39” insula-
tion for bakelite in the tube base and
condenser construction.

In addition to the “R-39” prod-
ucts, a special Isolantite has been
developed for ultra-short-wave appa-
ratus. Rigidity is another essential,
and the results of these two consider-
ations are embodied in an entirely
new line of sockets, coil forms and
variable condensers. These last are
characterized by a minimum of high-
grade insulation, thick, rugged plates

EW short-wave receivers now avail-
able function below fifteen or four-

*The National Company, Inc.

By James Millen®

3-10 METER SUPER
Figure 6. The completed super covering
E 70000 ke, between 10 and 3 meters with
fiwe sets of coils

with smooth rounded edges, and compact
construction to facilitate the use of short
low-impedance leads. (Figure 1)

Tubes admirably suited to the requirements of reception
below ten meters are now available and are represented by the
=56, =57 and —58 series. These new tubes have extremely low
Inter-electrode capacities, high plate impedances, high ampli-
fication factors and mutual conductances, which make possible
the construction of a receiver providing excellent performance
on wavelengths even shorter than three meters.

The simplest type of receiver for use on this band is the
straight detector circuit, backed up with a generous amount

of audio-frequency amplification, made practical by the low
noise level of the

detector output. Such an arrangement will
give good reception within 25 miles
or so of the new N.B.C. Empire
State Tower voice and television
transmitter in New York City, and
is shown diagrammatically in Figure
. 2. Figure 3 shows the finished re-
ceiver and Figure 4 a high-quality,
high-gain  audio-frequency channel.
The amplifier comprises three trans-
former-coupled stages employing -27
tubes, completely a.c.-operated.

Super-Regenerative Receiver

Super-regenerative receivers have
been particularly successful on ultra-
short waves, due to the simplicity of
design and the signal intensity that
can be built up with a minimum of
tubes. Old-timers will recall that the
original Armstrong super-regenerative

L_‘_, SMMFD.
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/
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FIGURE 5. ULTRA-SHORT-WAVE SUPER CIRCUIT
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ANT.

GND. T0
BROADCAST RECEIVER

CONTROL

DIAGRAM OF CONVERTER

Figure 10. The ultra-short-wave conwverter circuit
as it emerged from the laboratory

circuit was a single-tube receiver, which, oscillating somewhere
above audibility, applied an alternating grid potential—the
“suppressor frequency’—so that a high degree of regeneration
could be secured at the desired radio frequency without spill-
ing over. The principal modification for quasi-optical work
lies in the use of a separate generator for the suppressor fre-
quency.

Ross Hull has developed an entirely practical super-regener-
ative receiver, employing three tubes—detector, oscillator-
suppressor and pentode power amplifier—which is widely used
by amateurs working on th 5-meter 'phone band. The detec-
tor is somewhat unique in that it employs series tuning, rather
than the conventional parallel arrangement, thus permitting
the use of a rather large tuning capacitor without channel
crowding. It is important, in designing a circuit of this order,
that the tuning condenser have tapered plates—the straight-
frequency-line type—so as still further to reduce the effect of
station crowding.

A high noise or hiss level. between stations, is characteristic
of the super-regenerator and is caused by the suppressor grid
swing. This disadvantage. however, is somewhat compensated
by the fact that the hiss is considerably lowered at station
resonance.

The super-regenerative receiver is inherently broad, a trait
that is convenient rather than detrimental at the present time,
but which, in the future days of even ultra-short-wave con-
gestion, will doubtless mitigate against
the general use of this receiving system. g

With the rapid development of stable F
ultra-high-frequency oscillating systems,
such as the Dow or electronic-coupling
circuits, there is little doubt that the
superheterodyne will become as pre-
eminent on the quasi-optical bands as it

ONE-TUBE RECEIVER

Figure 3. Quasi-optical reception in

its most simple form—single-tube
straight detector

ULTRA-S.-W. CONVERTER
Figure 7. Preliminary design of an

, ultra high-frequency
ploying an iLf. stage

CONVERTER WITH AUTO RADIO SET

Figure 8. Testing an improved experimental converter in

conjunction aith an automobile radio

has on practically all lower frequencies. Apart from the sensi-
tivity of such a receiver (laboratory experiments prove that
it will bring in stations 50 or more miles distant that are in-
audible on the best super-regenerators), the superheterodyne
provides the added advantage of efficient elasticity. With five
sets of coils, plugging into a properly designed super, it is
possible to cover the enormous frequency range of 70,000 kilo-
cycles, between ten and three meters!

Another point in favor of the ultra-short-wave “super” is
that the low signal-to-noise ratio characteristic, working to the
disadvantage of the super between 10 and 100 meters, reverses
itself on still shorter wavelengths. In order to improve the
signal-to-noise ratio it is essential that the conversion loss in
the first detector be extremely low—one of the main points of
modern superheterodyne superiority over the earlier types. In
the ultra-high-frequency super to be described in the next issue
of Rap1o NEws, a regenerative first detector, used in conjunc-
tion with a scientifically engineered mixer circuit, results not
only in the elimination of this conversion loss but in actual
signal amplification!

The circuit, Figure 5, has been so designed that regeneration
is practically constant over the entire tuning range, removing
the necessity for regeneration control adjustment except for
the reception of very weak signals.

The principal problem in ultra-short-wave super design,
oscillator instability or “drift,” has been overcome by the use
of an electric-coupling system whereby
the frequency determination circuit is
isolated from the load or oscillator-fre-
quency supply circuit. It is impossible

1
|
|

B

to couple a second circuit directly to a
self-oscillating circuit, without resulting
vagrancies and drift to the oscillator
frequency.

(Continued on page 56)

FINISHED CONVERTER
Figure 9. The final converter. Elec-
tromnic coupling, two tubes, low cost

and compact appearance

converter—ems
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CHARACTERISTICS

WUNDERLICH

AND CIRCUIT DATA

NEW TU

Rapio News ror Jury, 1932

TYPE

-58

FOR FIVE

Here is the latest information on five new tubes, including the triple-grid ampli-

fiers, the Wunderlich tube and the new automobile pentode.

These charac-

teristics should be of interest to all engineers, servicemen and experimenters

EVER before have there been so

many new tubes available and

at no time has the experimenter

had more opportunity for trying out or discovering
new circuits and principles. It is not possible to cover, in a
single article, all the information on all new tubes which are
about to be released. Therefore the progress in this field will
be reported from time to time in future articles in Rapro
NEews, as the tubes are made available.

The photographs on this page show five new tubes: The
~56, a general-purpose triode; the —37, a triple-grid amplifier-
detector; the —58, a triple-grid super-control amplifier, all three
with a 2.5-volt filament; the Wunderlich tube, a special detec-
tor; and the ER-LA, an improved automobile-type pentode
output tube.

By J. van Lienden

heater and an a.c. filament. The tube is
intended to replace the type —27 tube,
but is superior to it in many ways. Fila-
ment current has been reduced to 1 ampere, the amplification
factor has been increased to 13.5 and the size of the tube is
smaller—the same size as the automobile-type tubes.
Characteristics of the —356 tube are found in the table to-
gether with the characteristics of all other tubes described in
this article. These give the constants of the circuit for the
use of the —56 as a transformer-coupled amplifier or a detector.
If the tube is to be used in resistance-coupled amplifier stages,
the plate resistor can be 50,000 to 100,000 ohms. With a plate-
supply voltage of 250 volts, the necessary grid bias is —9 volts.
The grid-coupling resistor should not be larger than 1 megohm.
The —-56 tube can be used as a detector, either biased, grid-

The —56 tube is a general-purpose triode with an indirect leak-and-condenser or diode. The bias can be cbtained by
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CHARACTERISTICS OF
Figure 1.
the plate current. )
screen potential of 100 v. and suppressor at zero bias.

—-56

CURVES OF THE
Left—These curves show how the mutual conductance, amplification factor and plate impedance vary acith

Figure 2. Right—Awerage plate characteristics of the =57, the triple-grid amplifier-detector, for a
Figure 3. Center—These curves show hozw the plate current

-58 AMPLIFICATION FACTOR 1500

zaries with the control grid woltage, and the ‘zzarzratioln of mutual conductance from 1600 to practically nothing by
wvarying the grid bias from =3 to =50 wolts
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THIS DETECTOR CAN DRIVE PUSH-PULL —45s
Figure 5. The circuit of the Wunderlich tube is simple
and easy to install in existing sets. The prong connections
are shown above; the cap on top of the five-prong tube

is the cathode

FINDING THE REQUIRED LOAD IMPEDANCE

Figure 6. Awerage plate characteristics of the Wunderlich

tube. The grid woltages refer to both grids connected in

parallel, awhich is the case in its audio-amplifier action
ahile employed as a detector

means of a resistor in the cath-
ode lead. Its values are not
critical; the manufacturers rec-
ommend 100,000-150,000 ohms.
As a diode detector, it is best to
connect plate and cathode to-
gether. This circuit will handle
a signal of 40 volts (r-ms.) be-
tween grid and cathode.

The cathode should not be
more than 45 volts positive, with
respect to the filament. The bias
resistor should be adequately by-

LOOKING AT
BOTTOM OF BASE

W
| M’»

L,

AT

&
f_

A tube of such an enormous
amplifying power needs perfect
shielding. Therefore the inner
shield that is in the top of the
dome is intended to be a con-
tinuation of the outer tube
shield. The dome-shaped bulb
permits the collar of the outer
shield to fit closely around the
tube. Under these conditions
the grid-to-plate capacity is as
small as it is in a screen-grid
tube with an outer screen sec-

750"

- 1-SCREEN-GRID  2-PLATE ; S
passed to prevent hum. PINS (2@&6 3 &4 -HEATERS §-CATHODE .tIOl’l. . When the t}{be is shielded
The Type 57 Tube 25 DA 6- SUPPRESSOR GRID in this way, provision should be
PINS 384 .{56" DIA. CAP ON TUBE made for ventilation, to prevent

The new general-purpose pen-

15 EeRRel EHI overheating of the tube.

tode, called the triple-grid am-
plifier, includes many improve-
ments. The tube is a very sen-
sitive biased detector or it can
be used as a screen-grid amplifier
or an automatic volume-control
rectifier supplying the grid bias to the rf. or if. stages.

The filarment current is only 1 ampere, like that of the —56
tube. In this pentode the suppressor grid has been brought
outside to another prong, which makes possible many new
circuit arrangements. Of course, the new base has six pins,
and there is also the usual grid cap. A drawing of the six-pin
base and its connections is shown in Figure 4: this data was
supplied by the Hy-Grade Sylvania Company.

PLATE CURRENT SCREEN-GRID CURRENT ==—=-—--
SCREEN -GRID VOLTAGE = 165
. 50 = = T
E /Ecg=0
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z ]
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= 1T 12
5= //
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| S -2
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0 100 200 300
PLATE VOLTS

CURVES OF THE NEW PENTODE ER-LA

Figure 7. These curves show the relation between plate

current and plate woltage for different control grid voltages
and the screen current for the recommended grid bias of
—11 wolts. For automobile use

THE STANDARD 6-PIN BASE
Figure 4. Exact dimensions of the standard 6-pin
base and the connections to the prongs on the =57
and =58 are shown in this drawing

For detection, the grid-bias
method is recommended. Proper
bias voltages may be obtained
from the voltage divider or from
a cathode resistor.

Resistance coupling is best for
high-quality reception with this tube. A resistor of ¥4 megohm
in the plate circuit is suitable for this purpose. When greater
output is required, connect a choke across the plate resistor.
A very large choke—500 henries—is necessary for good quality.

The suppressor grid can be connected directly to the cath-
ode, and in that case it is effective in preventing the passage
of secondary electrons from plate to screen grid. This makes
it possible to obtain the screen (Comtinued on page 53)

PUSH-PULL CLASS B AMPLIFIER SUPPLIED VOLTAGE = 180V. D.C:
INPUT VOLTAGE ADJUSTED TO GRID CURRENT LIMITATION.
25~ 25 : -
ER-LA
| o o o PR = —ER-238 N
u o i L ———ER-247 Oélowvsgg
Wy 204 20 — e :
zZ G ra T 1
2y e e :

3 l% 4 T Sy
255 Lus 4 [
t 4 - o

Z [ =
. G o 27T §< N
Sk 1] 4 Ve }.-
Lo = 2 o ]
20 54 © 40 /3 - [
a bk 109 at 7 z b
30 AL s 7 :
8 /T / 2 380
o A # HARMONIC
2 osd s A DISTORTION
a ~ ,’\\/
~, 7
~. |- ]
0= o}
0 10.000 20,000 30,000
LOAD IMPEDANCE - OHMS
TWO ER-LA'S IN PUSH-PULL
Figure 8. When two of the new pentodes are used as

class B amplifiers the harmonic distortion can be reduced.
Curves show low the third harmonic is reduced by the
selection of the right load impedance of 20,000 ohms
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analyzer. Without it he can do little towards the

repair of the modern receiver. It is because of this

need and the fact that many servicemen prefer to build
their own analyzer units, because this enables them to thor-
oughly understand its use and application, that we present the
design of a modern analyzer.

The analyzer about to be described was designed around
the Weston rectifier type model 301 universal voltmeter. With
this meter it is possible to measure both a.c. and d.c. voltage
and d.c. current in several ranges, depending on the number of
shunts used. The voltage range is extended by means of series
multipliers. The low a.c. ranges also serve for making receiver

output measurements. In fact, this
{[ By Frank L.

r I \HE link between the serviceman and his job is the set

one meter may be used to make
all measurements on the modern
receiver.

By the use of proper switches the
meter is changed from circuit to circuit quickly, and within a
few minutes the serviceman may determine if abnormal con-
ditions are present in the circuits of the receiver under mea-
surement; or in the tubes, as provision is made (S5 and S6)
for testing the latter by changing the grid-bias by an amount
equal to the C battery voltage.

May Be Built on Installment Plan

If for reasons of economy the constructor wishes to cut
down the constructional cost for original parts, he may do
so and add the other parts later. For instance, the plate cur-
rent switch (S8), the plate voltage switch (S15), the grid
voltage switch (S14), the filament switch (S13), one UY
type socket and one UX type socket may be included. All
other parts may be left out until some future time, when
more money is available. However, the cost of the complete
set of parts is so low (with the usual serviceman’s discount),
in comparison to similar manufactured testers, that the parts
required are well within the reach of most servicemen.

Figure 1 shows the complete circuit in schematic form.
The circuit is not at all difficult to wire after the various

*Instructor, National Radio Institute.

Ravio News ror Jury, 1932

The Sprayberry A.C.—D.C.
Ct

Here is a set tester which will recommend itself to
servicemen because of the complete variety of tests it
is capable of performing, including all a.c. and d.c.
measurements in all circuits of a radio set

nalyzer

Any one who Is able to
Two
UX type sockets are not at all necessary, and one may be
omitted if desired. The schematic shows only two sockets,
while the photo shows "three, two of them being wired in

parts are mounted on the panel. ) ]
work from a schematic diagram can do the wiring.

parallel.

A panel may be chosen to fit available carrying cases, as
no one size is essential as long as the electrical connections
are correct. The writer chose a 7-inch by 12-inch panel,
because that is a standard size and therefore less expensive
than one of odd size. The carrying case specified in the list
of parts i1s made to accommodate this panel, and provides a
compartment for the test cable and plug.

The selection of the resistances
to extend the range of the meter
is of paramount importance. The
accuracy of the entire tester de-
pends on the accuracy of these re-
sistances. Be sure, therefore, that you use precision resistors
with an accuracy of at least 1 percent. The writer used
I. R. C. resistors (made by the International Resistance Com-
pany) because they are easy to mount and have the proper
accuracy. These are mounted on three bakelite strips, speci-
fications for which are shown in Figure 4. The 4950, 5000,
40,000 and 50,000-ohm resistances are shorter than the others,
therefore two strips are required for the under side of the
mounting.

Sprayberry”® B

Assembly Data

The resistance units are mounted by means of eleven 6-32
machine screws, 134 inches long.
- The supporting strip is not attached to the panel until as
much wiring as possible has been done to the other units.
The mounting screws should be at léast 2 inches long, in
order that the supporting strip will clear the switch contacts
underneath the panel.” "Two binding posts are provided for
the connection of the C battery. These are mounted in a
line with the jacks at the right-hand end of the panel.

Tigures 2 and 3 show the panel appearance of both top and
bottom sides after all parts have been mounted.

TFigure 1 should now be followed in wiring the analyzer,
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using No. 18 solid push-back wire having a good grade of
insulation.

In starting the wiring it is suggested that the meter be
wired first to switch S3. Then wire switches S7, S8, S9, S11,
S12, S13, 814, S15, S16, S10, S5, S6 and the jacks J, J1, J2,
J3 and J4 in the order
named. Finish any mis-

21

on the meter if the receiver is turned on. Insert tube in
tester socket. If about the same reading is obtained, the tube
is not shorted. However, if the tube is in a resistance-coupled
circuit, the voltage reduction may be quite large, as for in-
stance from 200 down to perhaps 50 volts. The reason for
this is that the meter
draws little current, so

cellaneous wiring to the CONTROL GRID S5} —

that no appreciable

sockets and switches.

voltage drop develops

Next mount the re- T )
sistance support and < AR
wire the resistances to ste || ] (= B

switches S1 and S4,

across the plate coup-
ling resistor. How-
ever, as soon as the
tube draws current

including the 4950-ohm

voltage will rapidly re-

one between the meter
and switch S3. Bore a
hole between the sock-
ets and bring out the

duce, and this is en-
tirely a normal condi-
tion.

If the 500-volt scale

control grid lead. Next

does not give a read-

AN ey
wire the cable from WW G able value, drop to a
test plug to the circuit. R2 250000 OHMS lower scale by turning
The cable has six leads; —AMWWWWAY switch S1 to the left
black for plus filament. {_Rf,\fmows using the scale which
blue for minus fila- R4 150,000 OMMS just exceeds the volt-
ment, brown for cath- Ao oT0 T age to be measured.
ode, red for plate, vel- p (When making cur-
low for grid and green Ré 40,000 OHMS o rent measurements
for control grid. 5000 OHMS &% afa3- | 2548 switch S10 must be in
All connections ,' e 1 Tn] OB the neutral position.)
should be soldered. O0uA ANs Set the switch to the
making sure that good prkis.__OHES 1)) highest position, or the
contact is made at all s < first one to the right,
joints. o0vo— ' 56 b set S10 to meutral and
Voltage measure- o NIEE “ s depress the push-button
ments should always be st ‘ (A < w of S8. Always use the
made first with any set )Y fiim 1000V 22 o @ highest current range
analvzer. The reason oeRas ! - © to start with; you can
H —T J o4 oue ILl +GPKCG

for this is there may
be a short circuit in

then drop back to lower
scale by turning S4 to

the circuit under test
causing excessive Cur-
rent flow. If by acci-
dent the milliammeter
is connected in series
with the circuit, the excessive current may damage the meter.

A fairly satisfactory way to determine if the tube has
shorted clements is to make voltage measurements first, with
the tube out of socket of analyzer. Next insert the tube in
socket and again make a voltage measurement. If the voltage
reduces to zero, or necarly so, the tube has shorted elements
and another one should be used in its place.

Insert the test plug in the receiver socket. Set switch S1
to the 500-volt position and set switch S10 to the “F” or
K” position, depending on the type of tube being tested.
(If the tube is of the direct heater type, such as the 26 or
45, set S10 to “F.” 1If it is of the indirect heater type, such
as the 27, 24 or 35, set S10 to “K.”) Now depress the push-
button of switch S15, and the plate voltage will be indicated

Figure 1.

S$13 Si5 Si4 S2 Si6 Sit si2

DOODOM O

THE SCHEMATIC CIRCUIT DIAGRAM

All symbols used here are repeated in Figures 2 and 3,
shoacing the location of all parts on the panel

the right. When
through making current
measurements, always
turn S4 all the way to
the right, which is the
“oft” position. This will prevent any interaction between cir-
cuits should the wrong push-button be depressed at any time.
The last contact to the right of S4 is the one milliampere
position. It is to be used when measuring small values of
current, as for instance the current of a detector tube or the
current of a screen-grid circuit. Never use this position where
the current in the circuit is likely to exceed one milliampere.

Grid voltage may be either negative or positive, with re-
spect to the grid. A polarity reversing switch, S2, has been
provided in the circuit so as to take care of this condition.
This switch is normally connected so that the meter will
read positive with respect to the grid. In making screen-grid
voltage measurements, switch S2 is not disturbed. To make
this measurement it is only necessary (Continued on page 63)

THE PANEL ARRANGEMENT

Figure 2. The neat and orderly arrangement of controls is
an attractive feature of the Sprayberry tester

BACK OF PANEL WITH PARTS MOUNTED

Figure 3. All parts are shown in readiness for aciring and
awill assist constructors in assembling the unit
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PORTABLE DEMONSTRATION AMPLIFIER
Before making a permanent telephone amplifier installation the tele-

phone companies have the hard-o

f-hearing subscriber try out a port-

able model. If this proves effective, the equipment is then installed

A T'elephone Booster
for the Hard-of-Hearing

Many persons who have difficulty in hearing telephone conversation are not
aware that the Bell and associated telephone companies rent amplifiers, which
they will install in any subscriber’s home

hearing to feel that a voice which

T is tantalizing for a person hard of
may have crossed the continent is

By William C. Dorf

ligibility of speech sounds. Such is the
transmission equivalent of the ordinary
telephone connection that many who have

stopped just as it reaches his ear. In contrast to the task difficulty in understanding speech face-to-face have no difficulty
of crossing such barriers of space, entering his ear seems a  in understanding over the telephone. But there are many
small thing to ask of a voice. From an early day, therefore,  others who can understand speech only when its loudness is
the Bell System has tried to provide means for opening to the  considerably greater than that of the ordinary telephone con-

hard of hearing the field of conversation by
telephone, with the great reach of contact it
contains.

The effects upon hearing which different
disorders produce can be grouped as those
causing a general lowering of sensitivity over
the entire range of audible frequencies, those
causing distortion by affecting the sensitivity
at certain frequencies more than at others,
and those causing subjective disturbances in
the ear itself which blur or obscure sounds of
external origin by adding other sounds. So
varied are these kinds of defective hearing
that it might be supposed impracticable to
design a standard telephone amplifier which
would be serviceable to any great number of
people. That this, fortunately, is not the case
is attested by the many for whom the useful-
ness of their telephones is preserved by a
single device.

Experience has shown that a large propor-
tion of those who are unable to understand
ordinary speech suffer from a

versation. For these telephone users the pres-
ent amplifying equipment has been developed.
The earliest device was a mechanical re-
peater, installed on the subscriber’s premises,
which raised the speech level to about fifty
times normal. But its cost and maintenance
were high, and its transmission characteristic
was none too good. The advent of the vacuum
tube made it possible to develop apparatus
having much-improved characteristics and of-
fering greater and adjustable amplification.
Known as the No. 23-A Amplifier, it consists
of a single-stage vacuum-tube amplifier, con-
trolled by a small knob which is located con-
veniently near the regular telephone instru-
ment. By turning this knob, the volume of
sound may be increased. in five stages, to
over 100 times its normal power. The
vacuum tube and the equipment of its imme-
diately associated circuits are mounted in a

housing similar to that of a subscriber set.
The amplifier in its housing and the bat-
teries in their battery box can

general lowering of sensitiv- PERMANENT INSTALLATION EQUIPMENT be mounted anywhere in the

ity without excessive distor- The small control box on the table end is the only visible addi-

tion within the range of nor- tion to the standard telephone equipment. Box A is the usual
mal voice frequencies. For bell box, Box B contains the amplifier, and Box C the battery
these people general ampli- equipment. B and C may be installed in a closet or other
fication will restore the intel- out-of-the-way place

www-americanradiohistorvy com

room in which the telephone
set is located, but the control
equipment is mounted adja-
cent to the set, for ready
(Continued on page 62)
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SHORT-WAVE RECEPTION WITH A NEW

ntenna Tuning Unit

Amateurs know the drawbacks of “dead spots” in tuning regenerative

receivers.

The circuit described here is designed to eliminate this trouble,

at the same time increasing both the selectivity and sensitivity and reducing
radiation from the antenna circuit

HE antenna coupling unit de-
scribed in this article was de-

signed primarily to aid in reduc-

ing interference and to eliminate resonant points occur-
ring over a wide range of frequencies. Everyone has experi-
enced the difficulties of antenna ‘‘drags” taking place while
tuning a regenerative receiver due to the effect of the antenna
on the oscillating detector circuit.

Figure 1 shows a circuit which was found adaptable for
reception of all short waves, with a resultant increase in
selectivity and sensitivity. The trap circuit also reduces radia-
tion or so-called “blooping.”

In actual measurements made while the circuit as shown in
Figure 1 was in use, it was found that the signal was increased
about three times in the 15,000 kc. band, and was estimated
to be as high as fifty times in the lower bands.

Most of the reccivers developed at the present time are
designed for coupling to the antenna through a small series
capacity or through a few turns of inductance. Both these
methods have a disadvantage of reducing the signal strength
when the detector circuit is too strongly coupled to the an-
tenna. There is also the disadvantage of poor selectivity. If
the antenna is connected through a condenser directly across
the grid coil of the detector
circuit, the applied signal

By ThOS. A, Marshalleee

degree of sclectivity, it is advisable to
reduce the coupling below the point of
strongest signal, as a marked increase
in selectivity is made possible with only a slight reduction in
signal intensity.

An increase in signal strength is made possible when using
the circuit as shown in Figure 1, by transferring the energy at
the proper point. Figure 2 shows the voltage nodes or current
loops in various types of antennas. Note that it would re-
duce the efficiency of the antenna system as shown at a and ¢
if the free end is grounded. However, the antenna as shown
at b or d would function most efficiently if grounded at the
lower end.

Figure 3 shows the voltage and current distribution in a full-
wave antenna. For obtaining maximum transfer of energy to
the detector circuit, the type of coupling along the antenna
as shown should be used. Thus the antenna should be coupled
capacitively at the voltage loops and inductively at the current
loop points. If an antenna as shown at 2 (d) is employed and
is tuned to resonance, the antenna turns are at the current loop
point, resulting in the transfer to the detector circuit of the
greatest amount of signal voltage. In an antenna operated at
full wave or on its second harmonic value as shown in C,
the antenna turns are at
the current node point with

voliage to the detector will
be equal to the resonant |
voliage across the coil.
Under this condition, the
detector will take an inap-
preciable current, resulting
in no power. From this
data the detector circuit

ci
4
7
/

Tt

maximum voltage in the coil
system, resulting in the

transfer of energy taking
place capacitively rather

1 than inductively. The sig-
- nal strength would therefore
7 DET’ be decreased due to poor

coupling. At other points

may be considered to cause
an increase in the antenna
resistance by an amount R1.
The total antenna resistance
will, therefore, be equal to
R nlus R1. Thus for ob-

CONNECT AT 3j OF
INDUCTANCE FROM
FILAMENT END.

along the antenna the cur-
rent and voltage distribution
may be such that their re-
spective fields neutralize
one another through the an-
— tenna coil system, resulting

taining increased signal
strength and the greatest

*Naval Communication Service:

THE NEW CIRCUIT
Figure 1. Instead of coupling the antenna to the tube circuit
by means of the usual inductance or capacity, both are em-
ployed, the former as a preselector circuit

in practically zero coupling.
In the antenna system.

Figure 1, the current and
(Continued on page 53)
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VOLTAGE DISTRIBUTION ALONG THE ANTENNA

Figure 2. Showing how the woltage loops mowe along the
entire antenne system at different awawelengths or frequencies

ANTENNA COUPLING METHOD

Figure 3. Whether inductive or capacitative coupling is
better depends on the antenna voltage and current distribution
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T his serviceman’s unit meets the general demand for
a small and relatively inexpensive, though highly
accurate, set analyzer. It will make all d.c. voltage
and current measurements on all tubes now available

' { 3
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By Bernard J. Montyn ) _
IGHT weight and compactness are two of
the prime requisites for a set tester ) THE SCHEMATIC CI_RCUIT D_IAGRAM
which has to be carried by the service- Figure 1. The location of the warious parts is shown here as they

man. Most jobs requiring special tools

or measuring instruments are done in the shop,
and many men feel that it is a waste of energy
to carry equipment other than the most simple type.

The small set tester pictured in these pages contains only one
relatively inexpensive meter, and the necessary switches for
all d.c. current and voltage measurements on all tubes now
in general use. The system has been so designed that the
switching operations are very simple, and absent-mindedness
is not likely to result in a damaged meter, as it sometimes does
where toggle switches are employed in selecting meter ranges.
Also many set testers using individual switches for each test
have the drawback that damage will result to the receiver
under test if two switches are thrown simultaneously. Such an
accident may result, for instance, in the grid receiving the plate
voltage and thus damages the tubes as well as shorting the B
supply.

Normally, in the tester described here, the voltage range or
current range is the highest one available, and to obtain the

appear when looking at the panel from the under side

lower ranges it is necessary to press the right button. Such
an arrangement is an added safeguard, for in the selector
switch type of tester it often happens that the operator changes
from grid bias to plate voltage and forgets to change the volt-
meter range switch.,

Three sockets have been mounted on the panel to reduce the
number of adapters required. There are still two adapters
which are absolutely necessary, as will be explained below.
The five-prong socket (VT3) is wired for the pentode types
—47 or -33. This permits the measuring of all d.c. currents
and voltages on these tubes, including the screen current.

Referring to Figure 1, if the reader wishes to trace the dia-
gram, in order to understand it he had best begin with the
external voltmeter circuit. Following the leads from the meter
terminals, the plus terminal is seen to lead to a 123-ohm re-
sistor, R1, and then to the polaritv-reversing switch, S11.

www americanradiohistorv com


www.americanradiohistory.com

Rapro News ror Jury, 1932

From there it goes to the binding post marked plus. The
negative terminal is connected to the polarity-reversing switch
and from there to the V-MA switch (S10), and when the latter
is closed the circuit is completed through the voltmeter multi-
pliers R2, R3, R4 and R3, which add up to 1 megohm with
R1 and the meter resistance.

The minus binding post con-

25

switch G2 (S6) is connected to the control grid of the tube
under test. When more than one switch is thrown at the same
time there is no damage done, but it is not advisable for it
leads to confusion. For instance, throwing both G2 and P
results in the plate voltage being read on the meter, and if

the serviceman were expecting

grid bias, he might press the

nects to the far end of the mul-
tipliers.

It is seen that the voltmeter
range is now 1000 volts. The
switches marked 10 V, 100 V
and 250 V short-circuit a part
of the multiplier, reducing the
total resistance in the voltmeter
circuit to 10,000, 100,000 and
250,000 respectively. In the de-

10 V button, thus overloading
the meter.

Current Measurements

Setting the switch S10 on the
MA side connects the milliam-
meter in series with the resistors
R1, R8 and R9, making a cir-
cuit of 9900 ohms in all. This
again is connected across either

sign of this instrument a meter
resistance of 27 ohms was as-
sumed.

Now follow the other connec-
tion at the plus and minus bind-
ing posts. The minus binding
post 1s connected to the cathode
in the 5-prong socket and the
positive terminal is connected to
one pole of the switch $9. If this switch is in the neutral
position, the circuit is further completed through the left-hand
blade of the switch S8 to switches S7 and S6, and there it ends.
The circuit is open so long as no switches are thrown.

To measure plate voltage, turn switch P, which connects
the left-hand blade to the P terminal on the sockets and dis-
connects all other switches from the meter circuit. To measure
screen-grid voltage, throw switch G1 (S8) and have all other
switches off except the V-MA switch, which should be set at V.
This same setting zlso permits measurement of grid bias on a
triode by reversing the polarity switch. The next switch, H
(57), permits the measurement of the heater-to-cathode bias
in the case of indirectly heated tubes. With the employment
of the special adapter provided for this purpose the d.c. heater
voltage can be read with the same switch setting. This adapter
is a new one, known as the Na-ald No. 955GKS. Finally, the

Figure 2.
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THE COMPLETE ANALYZER

The wwell-planned panel layout results in the utmost simplicity
and speed in making tests even when used by a person who is

inexperienced in this work

RESISTANCE MEASUREMENT SCALE

Resistance wvalues can be measured by
connecting the unknown resistor and a 9-volt bat-
tery in series across the analyzer binding posts.
the mnormal meter
lowcer scale is that covering the 2.5 ma. range

6) €3 63 @ &

R6 or R7 by the switches Gl
and P. The latter resistors are
permanently connected in the
plate circuit and the screen-grid
circuit, which makes it possible
to connect the milliammeter
without breaking the circuit.
When the two push-buttons
marked 2.5 ma. and 10 ma. are
up, the current divides through the 100-ohm resistor and the
9900-ohm circuit which are in parallel. The currents in the
two branches are proportional to the conductance of each
branch and inversely proportional to the resistance. Therefore
the current through the 100-ohm resistor is 99 times as large
as the current through the meter and the meter carries 1/100
of total current.

When the 10 ma. push-button is pressed, the resistor R8 is
shorted, which makes the meter branch 900 ohms, carrying
1/9 of the current through R7 and 1/10 of the total current.
This is therefore a 10 ma. range. When the 2.5 ma. push-
button is pressed, the meter branch circuit has a resistance of
only 150 ohms and it carries 2/3 of the current through R7
and 2/5 of the total, which makes it the 2.5 ma. range.

For the testing of four-prong tubes, use the Na-ald adapter
954DS on the end of the cable plug. (Continued on page 51)

T he
range; the

UNDER-PANEL LAYOUT
This wview shows quite a contrast to the
maze of wires usually found “below deck”
in modern set-analyzing equipment
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IN USING

GRAPHS and CHARTS

Calculations in radio design work usually can be reduced to formulas repre-

sented as charts which permit the solution of mathematical problems with-

out mental effort. This series of articles Dresents a number of useful charts
and explains how others can be made

/ HE capacity of a home-made con-

denser is often more or less of a

| mystery. The amateur or experi-

menter who does not possess a

bridge or capacity standard must calculate the capacity. Con-

versely, if a condenser of a given capacity is desired, only a
calculation will eliminate guesswork.

The standard formula has been transformed into an align-
ment chart in Figure 1. The capacity of a condenser can be
found when the area of the plates, their number, distance and
the kind of dielectric are known.

The relation between centimeters and inches or mils as well
as the relation between square centimeters and square inches,
centimeters and microfarads is also shown in Figure 1. The
“dielectric constant,” also called “inductivity” or “specific
inductive capacity,” is incorporated on the chart, which makes
the consultation of any sources superfluous.

The formula for the capacity of a condenser consisting of
parallel plates is

0.0885A (n—1) K
C=
d
in micro-microfarads
where A = the area of one plate in square centimeters
d = the distance between two plates in centimeters
n = the number of plates
K = the specific inductive capacity
This expression refers to a condenser with alternate plates
in parallel. The formula does not
take into consideration the spreading

By John M. Borst

Part Seven

the plates (225 mils). The distance, how-
ever, can be left the same and the prob-
lem worked backwards, in which case an
area of 1.1 square inch is found necessary.
These lines have not been added in Figure 1 because they are
so close together that it might confuse the reader.

When using these charts, needless to say, one should not
actually draw the lines but use a transparent ruler, a regular
ruler or a tight thread.

The second example shows how to work the problem back-
ward. Suppose a paper condenser of 1 mfd. is wanted and
the dielectric available has a thickness of 2 mils. This is
manilla paper, treated with paraffin. Its specific inductive
capacity is 3.65 and the break-down voltage may run as high
as 250 volts per mil. There is one more quantity which can
be chosen and then the other one is determined. This can be
either the number of plates or the size of the plates. The
number of plates is the best to assume, because this has to he
a whole number. Let us assume there shall be 30 plates.

For the solution of this problem,start at the I mid. mark on the
capacity scale. A line from this point to the 2 mil. mark on the d
scale intersects the turning scale No. 2. Draw a line through the
latter point and through the point representing the number of
plates (30). Now note the intersection on the turning scale No. 1.
Finally draw the last line from the point representing the dielectric
constant, 3.65, through the point on the turning scale No. 2, which
shows the necessary area of the plates as 84 square inches. As a
check-up,an actual calculation gave the area as 83.7 square inches.

The experience of this second ex-
ample teaches us that in certain cases

of the lines of force at the edges of
the plates. This effect is negligible
so long as the thickness of the die-

PUNCTURING VOLTAGES

( KILOVOLTS PER INCH)

lectric is small compared to the area

R
of the plates. | AR
are . . A L ===
In designing this chart the prime EBEL?$EO
idea has been to cover all possible FUNT GLASS
cases which occur in practice. There- GLASS, COMMON _____

fore, the capacity scale ranges from "
1 micro-microfarad to over 10 micro-
farads, and the other quantities also

cover a wide range. TR

MICA . ____
Examples OLIVE OIL __ __.____
Two metal plates have an area of PARAFFIN
1 square inch and are placed parallel, MELTED _________
Y4 inch apart, in air. What is the SOLID .

capacity?

. g PORCELAIN _________
Referring to the chart, draw a line SPERM OIL .________
from the 1-square-inch mark on the TURPENTINE -

“Area” scale to 1 on the K scale.

MANILLA PAPER _____

the last line would intersect the area
scale beyond the limits of the paper.
This means that the area of the
9.8 plates needed is going to be larger
""""""""" 280 than 100 square inches. If the area
T T e is to be smaller than 100 square
_____________ 2280 inches, either the number of plates
_______________ 200 have to be increased, the thickness
_______________ 140 of the dielectric decreased or the
——————————————— 450 material exchanged for one with a
----------- 328:238 greater inductivity. Then try again.
""""""" o If one wishes the problem solved
T A%0-700 for values of variables outside the
_____________ 185-425 range of the chart, then some multi-
plying stunt has to be employed.
_____________ 185 For instance, suppose the paper in
——————————— §75-1000 the above example had been dry
———————————— *2258 paper with a dielectric constant of
“““““““““ & 1.8, then the last line does not in-
___________ 200-450 2
___________ 280-400 tersect the area scale within the
limits of the page. Therefore, multi-

The specific inductive capacity of air
is one (unity). This gives you an
intersection on the turning scale No.
. From this newly found point
draw another line through the point
2 on the N scale and find a second point on the turning scale
No. 2. The final line is drawn through the latter point and
the 250-mils mark on the d scale. This line intersects the
capacity scale at .9 mmfd.

When exactly 1 mmfd. is required, the last line should be
turned around its point on the turning scale No. 2 until it
intersects the capacity scale at the 1 mmfd. mark and the
intersection on the d scale shows the required distance between

Figure 2.

DIELECTRIC STRENGTH

Table of break-down voltages for
various types of sheet insulation

plying 1.8 with any convenient num-
ber—say, 5—the last line is drawn
from 9 through the intersection on
the turning scale number one and
the area scale is intersected at 34.
This result must now be multiplied by five in order to find the
correct answer, which is 170 square inches. )

While determining .the specifications for a condenser it is
important to be sure that the dielectric will stand the applied
voltage. Therefore a list of the break-down voltages for
different materials js found in Figure 2. :

Temperature influences the ability of a dielectric to with-
stand electric pressure. When the (Continued on page 64)
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Capacity of a Condenser
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A CHART THAT WORKS FOR YOU

Figure 1—The size of condenser plates their distance apart, the number of plates, kind of dielectric or capacity can be
found from this chart if the other four quantities are known. The five quantities are on three straight lines as shown in
the example abowe.
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FRINGE HOWL

IN REGENERATIVE DETECTORS

The annoying howl which occurs just when a regemerative receiver is
adjusted for maximum sensitivity has heretofore been accepted as a necessary
evil. Now, however, the cause and remedy have been found, as explained here

HE oscillating detector in radio
receivers has rarely been used

during the past few years, the

tuned radio-frequency amplifier having largely supplanted
it for everything except the reception of unmodulated signals.
However, the impetus which is being given to high-frequency re-
ceivers at present presages the return of the regenerative detec-

tor once more. The oscillating vacuum
tube introduces a number of problems
into receiver design that are absent in
non-oscillating circuits. One of the most
pressing of these is the elimination of
what is commonly termed “fringe howl.”
Fringe howl is an extraneous audio-fre-
quency oscillation that occurs in a re-
generative detector when it is adjusted
to the critical point for maximum re-
generation and is on the verge of os-
cillation. Unfortunately, this is a very
sensitive point for the reception of sig-
nals. but reception in this condition is
often impossible in short-wave receivers
because of this howl which drowns out
all signals and can only be eliminated
by advancing the oscillation control to
a less sensitive point beyond regenera-
tion

Fringe How! Cause

The explanation of the cause of fringe
howl which is presented here is due to
L. S. B. Adler.* Apparently very little
other experimental work has been done
on this highly important subject and, as
it has not vet been presented in this
country, to the writer’s knowledge, a
summation of it here may prove of in-
terest.

Consider Figure 1, the case of the os-
cillating  grid-leak-condenser detector
operating into an inductive load, usually
that of a transformer. This is the cir-
cuit used in the great majority of short-
wave receivers. Some type of oscilla-
tion control is being used, whether it is
a variable tickler, condenser or resis-
tance does not concern us here. As the
oscillation control is advanced, the aver-
age plate current of the tube—it is a
grid-leak detector—decreases. In pro-
portion as the plate current decreases,
an induced e.m.f. is built up in the plate
inductance. At the same time the tube
begins to oscillate. The voltage in-
duced across the terminals of the plate
inductance adds to that supplied by the
plate battery and the tube escillates
more strongly than it would normally,
but only for an instant, for as soon as
the plate current reaches its minimum
*L. 8. B. Adler, “Threshold Howl in Re-

action Receivers,” Experimental Wireless &
Wireless Engineer; p. 197; April, 1930.

By Dale Pollack

oscillating.

| =

L -

AF.
TRANSFORMER

A TYPICAL CIRCUIT
Figure 1. Basic circuit of most regen-
erative detectors. For simplicity no re-

generation control is shown

B8

OSCILLATION EXCITATION

PLATE CURRENT—OSCILLATION
EXCITATION CURVE
Figure 2. The wariations in current are
the direct cause of fringe howl, as ex-
plained in the text

]
|
E §

-

ANOTHER TYPE OF REGENERA-
TIVE DETECTOR
Figure 3. Where plate detection is em-
ployed fringe howl occurs only awhen
resistance coupling is used

WwWWW americanradiohistorv com

value‘and the excess voltage across the
inductance has spent itself through the
resistance of the plate circuit, the ap-

plied plate voltage falls and the tube stops, or- nearly stops,
However, the plate current drawn by the. tube
rises as the oscillations cease and the reactance absorbs energy
from the circuit and hence reduces the effective plate voltage

to a sub-normal value. When the volt-
age absorbed by the reactance has been
dissipated, the plate voltage attains its
normal value, the plate current falls and
the cycle begins again, manifesting itself
in an audio-frequency oscillation called
fringe howl.

A clearer picture of what occurs may
perhaps be gained by examining Figure
2, which is a plate-current, oscillation-
excitation curve. As the oscillation con-
trol is advanced, the excitation becomes
sufficiently great at a particular point
(A in Figure 2) to start regeneration,
and then the plate current begins to fall.
This fall in current causes the induced
current to be built up across the plate
inductance, which adds to the voltage
supplied by the B battery. This in-
crease in plate voltage increases the
strength of oscillations and the plate
current is reduced still farther. Then
the plate voltage—which is merely a
portion of the oscillation excitation along
the abscissa of Figure 2—is reduced,
and the plate current, which has been
descending towards B, returns to A.
The rise in plate current flowing
through the plate reactance causes a
concomitant absorption of voltage
across the plate reactance; the excita-
tion (in the form of plate voltage) is
still farther reduced and the tube may
stop oscillating entirely. When the ab-
sorption of voltage has ceased, the plate
voltage rises to its mormal value, the
plate current falls towards A and the
cycle repeats itself with a frequency
determining the pitch of the fringe howl.

Inference of Plate Load

At times, however, these oscillations
are highly damped and nothing more
than a click results in the telephone re-
ceivers. Nevertheless, if the inductance
in the plate circuit is large and the total
circuit resistance, including the internal
plate resistance of the tube, is low, a
loud howl will occur at a certain setting
of the oscillation control, the point of
maximum sensitivity. This is the ex-
planation of the usual type of fringe
howl. As has been indicated, the fre-
quency of the howl is a function of
L/R, where L is the inductance of the
plate reactor (Continued on page 55)
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THE SLEDGE-HAMMER TEST
This test using the portable equipment
and a sledge hammer determines quickly
achether interference is caused by par-

tially grounded clectric light lines

tion has been marred by interference due to natural or
Efforts to suppress the former have
However, the public at

man-made static.

I \ROM the very beginnings of radio broadcasting, recep-
in general been unsuccessful.

large is at last taking some cognizance of the fact that most
interference is not due to natural causes such as thunderstorms,
northern lights, heat lightning, etc., but is created by electrical
equipment. As a consequence formidable plans are being laid to
reduce man-made interference in thickly settled communities.
At the

This problem is not national; it is international.
meeting of the International Tech-
nical Consulting Committee on

29

DESIGN AND OPERATION OF AN

Interterence

Meter

The prime comsideration in the elimination of
inductive interference from radio reception is the
definite location of its origin.
article, describes the design of a new locating
device that is portable and positive in action. It can
be carried direct to the scene of the complaint and
in short order will locate the offending electrical
machinery producing the disturbance

The author, in this

By Glenn H. Browning

the necessary steps toward reducing man-made static.

In some cases communities have gone so far as to pass
ordinances to the effect that those having electrical apparatus
must comply with certain restrictions in regard to the radia-
tion of interference from their apparatus.

In gencral, radio interference originating with electrical ap-
paratus may be reduced or entirely eliminated by suitable
filtering processes applied at the apparatus which in no way
interfere with its operation.

So much for the general problem with which we are con-
fronted. But how can the source
of interference be traced and

Radio Communication, held at
Copenhagen last June, the ques-
tion of radio interference from
clectrical apparatus was discussed
at some length. Here in the
United States a committee known
as the “Joint Co-ordination Com-
mittee on Radio Reception” of the
National FElectric Light Associa-
tion, National Electrical Manu-
facturers Association and Radio
Manufacturers Association has
been appointed to investigate the
interference problem and take

THE INSTRUMENT PANEL

The layout of the meter panel, with the warious
savitches and other accessories

finally located? It has been com-
moen practice for the interference
hunter to employ some type of
portable radio receiver with either
a loop antenna or a pole, and to
make a survey of the disturbed
territory. In the case of the loop
antenna, some idea of the direc-
tion from which the “static” was
emanating theoretically could be
obtained. However, the loop an-
tenna proved in the field to be in
error in regard to the direction of
the interferecnce in a large per-
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CIRCUIT FOR THE COMPLETE INTERFERENCE LOCATING METER

Figure 1.

¢ This is the schematic circuit diagram showing the hook-up for the six tubes employed for amplifying
the disturbing signals and recording them on the calibrated meter shown in the upper right-hand corner.

The

warious A and B woltages are indicated, as avell as their polarities
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centage of the cases, due to the fact that metallic wires con-
ducted the signal along them and also due to reflections from
metal buildings, etc. Consequently it was found that non-
directional type of pick-up was preferable, for then the inter-
ference could be traced down by going towards the point of
maximum signal. The amount of signal was for some time
determined by ear alone, which was un-
satisfactory because of its logarithmic re-
sponse, and consequently meters were
employed so that definite indications
could be obtained.

e g

Answering Complaints

Public Utilities find that in many cases
complaints are registered where reception
cannot be obtained from distant stations.
The interference man answering such a
complaint can, by the interference meter
to be described, show that the noise only
has an intensity of say 2 microvolts per
meter and that in his locality that must
of necessity be put up with at the present
time. However, a survey made of the
surroundings shows that if the complain-
ant would erect his antenna at the side
of the house or on the roof instead of in
the back yard that his interference would
only be 1 microvolt per meter. Thus the
man sent out to investigate the complaint
has been of real service and he can deter-
mine by the use of this instrument the
amount of so-called permissible interference allowed in the
respective district.

The preceding information gives an idea of the problems
which any interference meter must be capable of answering
if properly and intelligently operated.

The field intensity indicator consists essentially of a very
sensitive, light, portable unit equipped with a vertical antenna
of known length. The sound output, besides being audible
In a pair of phones, is indicated on a meter, especially de-
signed. A calibrated signal generator must be incorporated so
that the amount of interference or the amount of signal
strength from a broadcasting station may be determined in
terms of microvolts per meter.

The design of such an instrument presents many interesting
problems. First, the sensit: "ty must be extremely high, for
on a short antenna 2 meters or less in height the pick-up of
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CHECKING THE NEIGH-
BORHOOD

By carrying the interference meter

around in an automobile, an im-

mediate check is made on interfer-

ing machines due to the increase

in signal stremgth when passing
near them
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the set must compare favorably with an up-to-date a.c. receiver
operated on a long antenna. Then the instrument used must
have the smallest possible amount of background or tube noise
so that reliable signal strength data can be obtained with the
volume control fully advanced. A four-stage tuned radio-
frequency amplifier was adopted, using specially high-gain
radio-frequency transformers working in
conjunction with —32 tubes. This whole
amplifier, which covers a spectrum from
530 to 1590 ke., is so designed and shielded
that if the 2-meter telescopic antenna is
removed the instrument may be placed in
a location where the field strength is as
great as 10,000 microvolts per meter
without giving an appreciable indication
on the meter.

The Circuit Used

The circuit of the receiver is shown in
Figure 1. Tt will be noted that a resis-
tance-coupled audio system is employed
with a ~30 tube in the last stage feeding
into an output transformer. As the in.
strument is designed to be as light as pos-
sible, it was not found feasible to even
use the —31 power tube in the last stage,
as this would draw considerably more
power from the small A and B batteries.
Thus the interference meter is not meant
to be used to feed a loudspeaker.

The output meter recording the in-
tensity of the signals is critically damped with a half a second
period. Considerable experimenting has showed that if an
undamped meter is employed that the pulse type of interfer-
ence such as is emitted by various devices would give a greater
indication on the meter than corona, etc., which in reality is
more disturbing to a broadcast program. Also, if the meter
has too short a period, ordinary interference or broadcast sig-
nals will be extremely difficult to read, as the indication of the
meter will follow the intensity of the signal too closely rather
than indicating somewhat average values. Thus the meter em-
ployed is designed to give a fairly accurate value of the inten-
sities of all types of interference as to their effect in disturbing
broadcast programs.

A signal generator has been incorporated in the same case
with the receiver so that the intensity or noise range of any
signal may be measured in terms of (Continued on page 44)

MICROVOLTS SIGNAL FOR FULLSCALE METER DEFLECTION

§
-

SELECTIVITY
Figure 2. Curwves showing field
strength ratio against kilocycles
off resonance

RUNNING DOWN MAN-MADE STATIC

A serviceman has traced interference to the

cellar of the complainant's home. A spark-
ing contact in an oil burner wcas the cause
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Figure 3. Curves showing micro-
volts for full scale meter deflec-
tion against kilocycles
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“CLASS B” TUBES—THEIR SIGNIFICANCE IN
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FUTURE

Audio Amplitier Design

T his analysis of amplifiers offers considerable food for thought to those
who are interested in audio design—particularly in so far as the recently
popularized “Class B” amplifier and the new type —46 tubes are concerned

were introduced, three of them being

improvements on existing -24, -27

and -35 types. The remaining two, the new —46 “Class B”
output tube and the new -82 mercury vapor rectifier, tied to
the —6 as the only practical means of providing good enough
power supply regulation in a.c. sets, bring up a timely consid-
eration of the design and desirability of available audio sys-
tems for home radio receivers.

Today three general types of audio power output stages are
available—straight triode push-pull, pentode push-pull and
class B push-pull. A consideration of the merits and possi-
bilities of these three systems will, therefore, not be out of
order.

Since we are considering high quality a.c. sets designed for
home use, it is possible to classify the three available systems
as: (a) -45’s in push-pull (triede), (b) —47’s in push-pull or
parallel (pentode), (¢) —46’s in push-pull (class B).

In considering these three classifications, the hasty conclusion
that the first classification
(a) is “Class A” audio am-

IN March, 1932, several new tubes

By McMurdo Silver®

former costs will soar if satisiactory volt-
age regulation is to be obtained.

To get a rough idea of the relative
merits of the three systems which it is now seen can be divided
into four groups, the maximum undistorted power output, the
harmonic distortion percentage for generally used power output
levels and power sensitivity are good guides.

Since harmonic distortion can be quite annoying, the level
of 5% (I.R.E. Std.) has been arbitrarily set as the maximum
allowable, and the maximum undistorted power output rating
of all tubes is based on this maximum figure. Whether this
rating is allowable is a debatable point, but it is a generally
accepted allowable maximum. The writer has found, how-
ever, that the harmonic distortion allowable without unpleas-
ant ear reaction will vary considerably with note pitch, note
combinations and volume levels, in general it being less no-
ticeable at high volume where it is masked by speaker distor-
tion. He has reached the general conclusion that, at home
entertainment levels, for really pleasing quality 3% is too
high—19% to 112% is about
all that should be permitted.

plification, since the last (c) (5 — ez Power sensitivity is a
is “Class B,” should not be - Pl [ gty means of indicating the ra-
arrived at, for no past set ] HT | 47 -45 | tio of input voltage required
has employved what may be 13 & [ 1T [ — Il [ for a given power output,
properly termed “Class A” Ehiz i“!; [ .J T and might be termed a
amplification. For example, o aERIIe - A l l 1 means of expressing ef-
“.CIZISS A” audio an_]plmca- EHO — - 4 I | ficiency in terms of Input
tion may_l_)e described as L9 | ! IS | P L] voltage plotted against
the condition where the % 4 | R N | power output. Its greatest
fixed negative grid bias of a E T 1 T T value is in determining the
tube is so set that signal ] 1 17 voltage required to drive
excursions vary the grid 2 6 the output stage and deter-
positive and negative be- 5 mining whether this can be
tween the limits set by the 2l e provided economically and
b(lands in the grid \'oltaDg_c- 9 4 adequ(i“l_tely by the available
plate current curve. 18- & preceding circuit.
tinguished from this “Class T 2 P

A" condition, where some 1 Comparisons
positive grid excursion ac- 0 ] : - L Table 1 gives a good idea
companied by grid current 4 10 9 of the relation of these
is anticipated and provided e values for the four available

for. the type of triode audio
amplification utilized in the
past has been predicated
upon setting the fixed grid
bias at a point substantially
midway between zero bias
(above which grid current
will be drawn) and the bend
at the negative end of the Eg-Ip curve. “Class B” or “push-
pull” audio amplification with previous tubes has involved set-
ting the bias of the tubes practically at the negative cut-off
point, so that as the signal excursion runs one grid so negative
that it cuts off plate current, the other grid runs progressively
positive. In order to utilize the full length of the straight
portion of the Eg-Ip curve, the grids will of course run posi-
tive. The new —-46 “Class B” tubes, however, operate at zero
fixed grid bias, and as practically all of their operative excur-
sions will, therefore, be positive, quite considerable grid current
will be drawn as compared to conventional power tuhes used
as “Class B” amplifiers, and consequently input coupling trans-

*President, Silver-Marshall, Inc,

HARMONIC DISTORTION PERCENTAGES In

It is the author’s contention that about 1V percent is the

tolerable maximum for harmonic distortion in output tubes

operating at normal living-reom wolume.

these curves, the =45 tube is far better than either the —#7
or the —46 in this respect

systems.

terms of maximum
power output, the pair of
—46 tubes in push-pull
(Class B) is the best, al-
though the diifference be-
tween their output of 16
watts compared to the next
best, or —45’s in push-pull as “Class A” is only 3 decibels, or
only a little over the minimum variation in volume perceptible
to the human ear! As against this their harmonic distortion is
seen to be much worse in the volume range of 200 milliwatts
or armchair level, up to 2 watts, or about all that will ever
be required even for bass notes in the home—except for
dancing, when four to six watts may be needed.

While the —47’s"in push-pull (or parallel, they offering no
tonal advantages in push-pull) show only 2% to 2.5% har-
monic distortion in the ordinarily used power output range,
they have still from four to five times as much harmonic dis-
tortion as the —45’s, Class A, and one very serious disadvan-
tage—as their output is pushed up, as it easily can and will
be with any sensitive receiver today, their harmonic distortion

According to
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will be very annoying indeed, rising to 209 at a little over 6
watts output as they are normally used. This explains why
overloaded pentodes sound so much worse than overloaded
—-435’s, even though the latter may only approximate Class A.

Considering power sensitivity, the —46 Class B combination
1s very poor—so poor, in fact, that though the figure of .118
given is the overall power sensitivity for two -46’s driven by
the recommended —45 driver stage, still another audio stage is
really needed to drive them to full output if detector over-
loading is to be avoided. The pentodes are easiest to drive,
and the output of a good —27 power detector will drive them
quite nicely. The push-pull —45’s (a) are next easiest to drive,
a —27 power detector doing the job quite nicely.

Harmonic Distortion Characteristics

When -47 pentodes were first introduced in 1931, there was
a story current in Chicago about the chief engineer of a well-
known Chicago radio manufacturer, to whom the sales engi-
neers of .a large tube-maker were explaining the then new
pentode. As the story goes, when they were all through, the
set engineer picked up a sample pentode, held it up to the light,
looked carefully through it, and finally, apparently deeply
impressed, exclaimed, “Wonderful, absolutely wonderful—here
we have 309 distortion in

Rapio News ror Juvry, 1932

extremely good regulation, since considerable power is required
from it by the -46’s. It must, therefore, have very low resis-
tance windings and large core area, and will be quite expensive
compared to the coupling transformer required for —45’s or
—47’s. Likewise the output transformer will be excessively ex-
pensive, since it must have a high inductance compared to
triode output coils. And all of this neglects the necessity of a
third audio stage to precede the —45 driver stage for Class B
—46's, needed because of their low power sensitivity, to prevent
audio detector overloading and introducing as it does additional
filtration problems and costs.

Loudspeaker Limitations

Still a further angle of the problem of amplifier overload
with its consequent harmonic distortion is that dynamic loud-
speaker units as used in home receivers distort rather badly at
high powers, so that when more than about five watts are
applied to conventional types they themselves begin to intro-
duce harmonic distortion, and as ten to twelve watts are ap-
plied to them their quality is pretty completely shot to pieces.
This is one reason why amplifier overload alone in small degrees
is not in itself awfully serious in the range of say eight watts and
up—at that point the speaker distortion is so bad as to mask the

amplifier distortion, and, in

a bottle!” Of course, this addition, distortion is not
was an exaggeration,the har- MAXIMUM | o0 HARMONIC | % HARMONIC as immediately noticeable at
monic distortion percentage SYSTEM U owen | Cenne | PRl T high-volume levels. But
of a good pentode audio OUTPUT WATTS OUTPUT |WATTS OUTPUT * from a home entertainment
system being below the per- (a) -45 3.2 i standpoint there is no
missible 5% at home volume I WATTS 5% 1o% -45 earthly use for the sixteen
levels. But thii1 engineer watts output of —46’s Class
had sensed immediately the (b) -47 5 B, even if economical speak-
point made above—that in PUSH-PULL T 2 G 1.85 ers did not go all to p%eces
present-day radio sets it © - at such levels and the am-
would be a certainty that CLASS B TS 6.2% L3, 18 plifier cost was not exces-
though the full output of PO sive, exclusive of the poor
pentodes would not be util- (d) -45 8 low-volume quality they
ized for home entertainment, e, WATTS 4o 6% 52 provide.

a very unfavorable reaction From this and other con-
would be had by users as * INCLUDING SUITABLE DRIVER STAGE siderations involved, it ap-

sets were tuned by local sta-
tions where the output would
momentarily rise to levels
where 20% and 30% harmonic distortion would be apparent.

As an examination of Figure 1 will show, the harmonic dis-
tortion percentages are variable and too high for really good
quality for —46 Class B push-pull, but not so high for pentodes
as to be prohibitive, while the —45’s are best by far. In stating
that harmonic distortion for —46’s is “too high,” the writer
bases this statement on a careful analysis of the reactions of
a large number of people to demonstrations of the three sys-
tems simultaneously and in small groups at different times.
For instance, as they listened to push-pull pentodes at 2 watts
output, the quality seemed acceptable, as did that of —46 in
Class B, though most remarked that it was not as ‘“‘clear” or
“clean’” as they would really desire. But as soon as they heard
the Class A push-pull —45’s, they definitely condemned the
pentodes and —46’s! Such, then, was the reaction of a wide
range of listeners to, for example, the difference between .4%
to .6% harmonic distortion for the —45’s as compared to only
2% to 2.3% distortion for the pentodes. It is upon these
reactions that the conclusion was arrived at that over 19 to
1.5% harmonic distortion was too much for really high-quality
reproduction, particularly as there appears to be a psychic re-
action almost akin to pain to the listener on harmonic distor-
tion in excess of 1% at home volumes.

Comparing Amplifier Costs

The final conclusion after one year’s use and trial of pen-
todes, which are even better in this respect than —46 Class B
amplification, was that neither of these systems could be tol-
erated in high-quality receivers, and that only —43’s or equiva-
lent triodes could possibly be acceptable.

Considered from a cost angle, pentodes are as cheap as —45’s
in terms of receiver cost, since they require the same essential
equipment and power availability, whereas —46 Class B systems
are far more expensive, even though they give markedly infe-
rior results to the ear. This is because the —46’s, drawing

grid currents ranging up to 60 and 70 ma., must be driven by

a power audio stage ahead of them, coupled through an ex-
cessively expensive coupling fransformer which must have

TABLE 1

pears that the best possible
audio system for home use
would employ —45’s in push-
pull, but would have the disadvantage of only 4 to 4.5 watts
power output at 5% harmonic distortion. Investigation along
this line indicated, however, that this system could be im-
proved upon both in lowering harmonic distortion and increas-
ing power output. Work along this line has been going on
in the Silver-Marshall laboratories, and it is now possible to
announce a new and economical audio amplifier using -43
tubes that will turn out eight watts at 5% harmonic distortion,
and up to five watts at 19 -—a Class A system that appears
ideal for home reception.

The New Amplifier

The circuit of this amplifier is the conventional push-pull
arrangement, the constants and not the circuit itself being the
secret of its remarkable performance. It being perfectly safe
to operate ~45 tubes at 300 volts plate if the plate dissipation
is kept down, the first step is to raise the plate voltage to 300
volts and then to bias the grids 68 volts negative. This gives
a class A amplifier, which, however, will require greater grid
excursion than can be supplied by a —27 power detector, par-
ticularly as, since -small grid currents will be drawn at maxi-
mum output, a coupling transformer of low secondary resis-
tance and actually a step-down ratio (1.28:1) will have to be
used to feed the —45’s. Consequently, one audio stage using
the new -56 tube (replacing the present —27) is used between
the detector and —45 output stage. This is a voltage amplifier,
working, however, through a coupling transformer of step-
down ratio and secondary resistance reduced to a point where
3 small amount of power can be drawn from it to take care of
the .25 ma. average grid current drawn when the whole system
is turning out eight watts.

From a cost angle there is a negligible increase for the com-
ponents of the first audio stage, and as the power supply filtra-
tion of S-M receivers is excessive, anyhow, no additional cost
is involved here. From a quality standpoint the system offers
tone brilliance and a certain smoothness due to the elimination
of the psvchic annoyance of excessive harmonic distortion
found in other systems. Side by side (Continued on page 61)
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THE STENODE AND SHORT-WAVE RECEPTION
Figure 2. The Stenode being used in conjunction with a standard converter for short-wawe reception

OPERATINQ AND

SERVICING

THE STENODE

Quartz-Crystal Receiver

The author concludes his series of articles with a description of

some minor changes which improve reception, and suggestions for

operating and servicing this modern receiver. Suggestions are also
included on its application to short-wave work

date. Aside from our own laboratory work, we have
been favored with the hearty co-operation of the
many amateur and professional engineers who have built these
receivers, and who, in the course of their experiments, have

UR first obligation in this last of a series of four
articles on the Stenode is to bring the circuit up to

made minor but accumulative improvements on the earlier

Stenode models. Thus it is that since the description of a
thoroughly modern and satisfactory receiver in RApio NEws
for April, several slight variations have been incorporated in
the recommended circuit.

Impedance-Coupled 1.F. Amplification

The revised diagram is shown in Figure 1. The only varia-
tions between this circuit and that shown on page 933 of
Rap1o News for May, 1932, are the substitution of the choke
coils X1 and X2, respectively, for R11 and R13, the extra
cathode by-pass condenser C17, and the addition of the resistor
R18. (In order not to confuse the con-
structor who is familiar with the previous By
circuit, no R11 or R13 is shown on the
present diagram, thereby making it pos-
sible to retain the original values for all
other resistors.)

What was formerly a resistance-coupled stage oi interme-
diate-frequency amplification with a decoupling resistor circuit,
now hecomes an impedance-coupled stage with a decoupling
impedance, X2. This results in higher gain, due to the applica-
tion of more advantageous voltages to the tube and to the
superior characteristics of the impedance plate load. Choke
coils X1 and X2 are of 10 milihenries inductance and are
shielded from each other. Choke X1 is mounted in the shield
can originally provided for the resistance-coupled stage. X2
is mounted under the base, directly below. With the receiver
properly wired and shielded, the substitution of the impedance
coupling should occasion no instability. Should a tendency to
spill over and oscillate be evident, it is an indication of insuf-
ficient shielding, the remedy for which will be considered later
on in this article. By-pass condenser C17 has capacity of .5
mid. and contributes considerably to the general stability of
the circuit.

The inclusion of the resistor R18 provides a bleeder circuit
in the oscillator plate supply, further stabilizing the oscillator

Zeh Bouck

Part Four

plate voltage and reducing the tendency of the oscillator to
drift. Due to the extreme sharpness of the crystal-tuned in-
termediate-frequency amplifier, a variation of a hundred cycles
or so in the oscillator frequency will result in a definite de-
tuning effect. Slight changes in the oscillator plate voltage
are sufficient to introduce complications of this nature. By
means of its voltage regulation function, R18 also simplifies
Stenode tuning by reducing the plate voltage variation caused
by changes in the rectifier circuit IR drop, as station resonance
is approached.

The remainder of the parts are exactly as specified in the
May issue of Rapio News, to which the reader is referred for
a complete description.

Trouble Shooting on the Stenode

The Stenode, being fundamentally a superheterodyne, is sub-
ject to the general ailments of its species. These, however,
are fairly well understood, readily diagnosable, and have re-
ceived considerable treatment in articles
on straight supers and in John F. Rider’s.
excellent book, “Servicing Superhetero-
dynes.” We shall therefore limit ourselves
to the wvariations from normal operation
peculiar to the Stenode.

Lack of sensitivity on all wavelengths, both as a Stenode
and as an ordinary superheterodyne, may usually be at-
tributed to lack of peaking in the tunable intermediate-
frequency circuits. This is often due to an inability to
reach a frequency as high as 175 kc. in the secondary cir-
cuits of L9 and L10, caused by the use of shielded wire having
a high capacity. If, with the trimming condensers way out,
judicious changes in the wiring mechanics fail to remedy mat-
ters, it will be necessary to remove from 50 to 75 turns from
the associated coils.

Approximately a fifty percent loss in sensitivity and gain is
the normal condition when switching from straight super to
Stenode operation. However, any loss in excess of this—in
other words, satisfactory super operation with decidedly poor
Stenode response—may also be attributed to incorrect peak-
ing. This will occur when the intermediate amplifier circuits
are consistently tuned to a single frequency approximating 175
kc., but differing from the frequency to which the quartz
crystal is ground. The remedy is obvious and the realignment
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should be eifected as directed in the third article of this series.
It will occasionally happen that the receiver will be more
sensitive as a Stenode than as a super. This will be probably
due to accidental regeneration, and if it gives rise to no undue
instability it may be tolerated or even welcomed.

Difficulty in Tuning

Due to the sharpness of the Stenode, tuning is necessarily
more exacting than on other receivers. However, when using
the high-ratio control on the dial, no unusual degree of skill
should be required to bring in a station at its maximum reso-
nance point. Should such difficulty exist, it points to an ab-
normal condition, usually an unstable oscillator tube. As the
resonance point is approached, the plate current to the various
tubes is changed slightly, affecting the IR drop through the
rectifier and filter system, which alters the plate potential to
the oscillator tube and causes it to shift frequency in a manner
non-linearly related to the variation of the tuning condenser.
This phenomenon has already been mentioned in reference to
the utility of the resistor R18. The actual result takes the
torm of excessive back-lash. As the station is tuned in, the
reading on the resonance meter will increase as the correct
tuning point is neared. It will then fall back suddenly, and
the dial will have to be reyersed several degrees to attain the
peak volume, to be followed immediately with another “flop,”
making it impossible really to tune the station to maximum
response. Instability in the r.f. circuit will occasion a similar
efiect, and in some instances a defective quartz crystal tube
will give rise to this trouble. Unless the chassis is very well
mounted, the pressure of the fingers on the tuning knob may
have a perceptible tuning efiect. When the chassis is out of
the cabinet, it is normal condition to be able completely to
detune the signal merely by pressing on the top of the dial
panel. The imperceptible play in the condenser shaft is re-
sponsible for this.

Signal Drift

Difficulty in tuning will generally be accompanied with signal
drift, but the latter fault will often appear alone. With the
Stenode operating correctly, it should not be necessary to
readjust the controls, after the original tuning of the desired
station, regardless of how long it is desired to listen to that
station. In the majority of instances signal drift can be
blamed on a poor oscillator tube. A defective or under-
powered resistor at R14 or R18 will give a similar efiect, and
it occasionally happens that a variation in plate voltage,
caused by a defective rectifier tube, is at the bottom of the
phenomenon.

The contact between the cover and the coil can should also

Rapro News ror Jrry, 1932

be checked, particularly in the case of sudden drift. When this
is the explanation, drift can be artificially induced by tapping
the chassis. This may also be the cause of—

Microphonics

‘The Stenode is, of course, subject to the usual microphonic
tube difficulties, and the second detector tube should be first
suspected. The chassis should be carefully cushioned when
operated in the same cabinet with the loudspeaker. Due to
the fact that a slight variation in oscillator frequency has a far
greater detuning effect than on an ordinary superheterodyne,
acoustic feedback to the oscillator condenser plates is corre-
spondingly more effective in inducing an audio howl. Where
a process of elimination has definitely located this feedback as
a source of trouble, a block of soap eraser rubber should be
wedged tightly between the back of the oscillator stator plates
and the side of the coil can. In some instances a defective
stenotube will give rise to microphonic conditions.

Other Crystal Tube Troubles

While the crystal tubes, readily available under the trade
name of “stenotubes,” have an indefinite life and are remark-
ably uniform and free from trouble, it occasionally happens
that a defective tube reaches the consumer. Several symptoms
of stenotube trouble have already been described. A tube
with two definite peaks in the neighborhood of 175 kc. is de-
fective—due to cracking, chipping or incorrect grinding. Two
slight peaks (almost imperceptible) on each side of the 175
kc. peak, are normal. A high noise level when operated as a
Stenode can generally be blamed on the crystal. However, as
has been pointed out, tube noises are slightly more apparent
when the receiver is operated as a Stenode, and a perceptible
but not annoying increase in hiss may be accepted as normal.
Exterior background noises are, of course, reduced when the
receiver is operated as a Stenode.

A crystal tube that rattles when shaken is noi defective.
The crystal must be loose in its holder to be operative.

When the Balance Control Won't Balance

—the trouble will invariably be due to an inordinately high
capacity in the wiring to either the crystal or the balancing
condenser. The balance point should occur with the balancing
condenser at its middle position, an adjustment which can be
obtained by compensating any reasonable capacitative discrep-
ancies by bending the stationary plates.

Instability

Instability and oscillations peculiar to the Stenode will be
due to insufficient shielding around (Continued on page 60)
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THE REVISED CIRCUIT DIAGRAM
Figure 1. This circuit incorporates improvements adopted since the description of the Stenode appearing in Rabio NEws for May
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Shall T User

This month the author discusses detector tubes, giving helpful pointers in the
selection of the best tube and circuit for any given condition

EFORE delving into the advan-

tages and disadvantages of different

types of detectors, it is desirable

to bear in mind the definitions
which describe the different general forms of rectification (de-
tection) ordinarily used.

The term “grid circuit rectification” or “grid condenser apd
grid leak rectification” refers to the detector action resulting
from the curvature of the grid-voltage grid-current character-
istic. The term “plate circuit rectification” or “grid bias
rectification” refers to the detector action resulting from the
curvature of the grid-voltage plate-current charactertistic.

Explanation of Terms Used

The term “square-law detection” is used to describe that
form of detection in which the audio-frequency output voltage
of the detecting device is approximately proportional to the
square of the radio-frequency (signal) input voltage, over the
ordinarily used range of the device. The term “linear detec-
tion” is used to describe that form of detection in which the
audio-frequency output vollage of the detecting device 1is
substantially proportional to the radio-frequency carrier
(signal) input voltage throughout the useful range of the
detector.

The term “power detection” is technically used to describe
any form of detection in which the power output of the de-
tecting device is used to supply a substantial amount of power
directly to a device such as a loudspeaker, eliminating the need
for amplification or a power stage after the detector. It is
common practice, however, to use the term “‘power detection”
for detecting devices which furnish comparatively large output
feeding into a single succeeding amplifier or power stage. For
the purpose of this article, and to avoid confusion, we shall
refer to “low output” and “high output” detectors; and to
“low input” and “high input” detectors to refer to detectors
capable of handling “low” or “high” input signal voltages.

Since no standard values have been determined upon to
define low radio signal and high radio signal input voltages,
and low audio signal and high audio signal output voltages. we
shall, for the purpose of this article, consider detector input
voltages of below 0.5 volt to fall in the class of low signal

By Joseph
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input and those above that value to rep-
Calcaterra resent high signal input. We shall also
Four consider detector outputs below 0.5 volts

to represent low output voltages and
those above that value to represent high output voltages.

The usual grid condenser and grid leak type of detector cir-
cuit, using comparatively low plate voltages and zero grid
biases, is the most common type of grid circuit detector hav-
ing “square-law” characteristics. In this type of circuit, rec-
tification or detection takes place in the grid circuit. This
type of circuit can handle only comparatively low radio-fre-
quency input voltages. Its output is limited, and usually re-
quires two stages of audio amplification for suitable output to
feed a loudspeaker.

The most important advantage of this type of detection is
its high sensitivity. This advantage, however, has become a
negligible factor, since the tremendous amplification which can
be built up in the radio-frequency stages makes the use of a
very sensitive detector unnecessary.

The grid condenser and grid leak detector also has an un-
desirable feature in that it produces a low value of grid-fila-
ment resistance, and this has a tendency to broaden the tuning
of the detector circuit and thereby reduce the selectivity of
the receiver.

Advantages of Plate Detection

The average grid condenser and grid leak detector arrange-
ment can be made to handle higher signal inputs with more
nearly linear characteristics by increasing the plate voltage
applied to the tube, but there is a very definite limit to which
the plate voltage, and consequently its ability to handle higher
signals, can be increased. This limitation is imposed by the
rapid increase in plate current which follows an increase in
plate voltage.

In general, the use of the grid condenser and grid leak detec-
tion is limited to low radio-frequency signal inputs of less than
one volt and where the output audio-frequency signal voltage
required is of the order of not more than 1 to 2 volts.

Where higher radio-frequency signal voltage inputs must be
handled, or higher audio-frequency signal voltages must be de-
livered, the use of plate rectification detection is recommended.

NOTE #:

TABLE VI
TYPE NUMBERS OF SIMILAR TUBES MADE BY DIFFERENT MANUFACTURERS

T%E'SUTA%VEVSS ~00A | ~OiA | —42A | -22 | -24 | -24A | -27 | =30 | =32 | -36 | -37 | -40 | -99 | 40{
 ARCTURUS [ - 101 A | O12A 122 | 124 | 427 130 132 136A | 437A 3% 099 —

CECO 200;(7201,\ 12 A 222 | 224 - | e 230 232 236 237 240 199 _
CUNNINGHAM _|Cx-300A | CX-301A |CX-112A | Cx-322 C-324 | C-324A | C-327 | Cx-330 |CX-332 | C-336 | C-337 | CX-340 |CX-299

De FOREST — | 401A | 4i2A 422 _ 424 427 430 432 = 440 499 —
:_GOLD SEAL CEQCGA?%?—?O1ATGSX-H?ALGSX-'Z'Z'Z'GSY-2'Z4 ~ [ 65%-227 [e5%-230 | 65x-232 | GSY-236 | GSY-237 | GSX-240 | GSx-199 | —

KELLOGG - = = = - - - - - — - - = 401
[ "KEN-RAD UX-200A | UX-201A | UX-112A | UX-222 | UY-224 — uv-227 [ Ux-230 [Ux-232 | Uv-236 | UY-237 — Ux-199 =
)_NAATIONAL UNION [ NK201A [NX-112A | NX-222 | NY-224 | — | NY-227 | NX-230 | NX-232 | NY-64 | NY-61 = NX-199 =
| PiLOT - P-201A | P-112A | - p-224 — | P27 = = p-236 | P-237 = = _

RAYTHEON ER-200A |ER-20¢A |ER-112A | ER-222 | ER-224 — |ErR-227 | ER-230 | ER-232 | ER-236 | ER-237 | ER-240 |ERX-193 | —
| RCA RADIOTRON ux-zooz‘_ux-zom UX-H2A | UX-222 | UY-224 |UY-224A| UY-227 |RCA-230 |RCA-232 |RCA-236 | RCA-237 | UX-240 | UX-199 —

SPEED 200 AA | 201A | 112A 222 224 = 227 230 232 236 237 X-140 199 =
T SYLVANIA 5x-200A |SX-201A | SX-112A | S%-222 | = Sv-204 | SY-227 | SX-230 | SX-232 | 9Y-236 | SY-237 | 5X-240 | 5X-199 —
[ TRIAD 1 -1 T-OfA | T-feA | T2 | T4 | T 24 | 121 | T30 | T-32 T3 | T-37 X = —

WUNDERLICH-»---‘ THIS NEw OETECTOR TUBE IS BEING MADE BY ARCTURUS, BUT AT THIS WRITING NO TYPE NUMBER HAS BEEN ASSIGNED TO IT

NOTE : THE ABOVE CHART SHOWS TYPE NUMBERS OF DIFFERENT MANUFACTURERS FOR SIMILAR TYPES OF TUBES.
SOMETIMES DIFFER SOMEWHAT FROM GENERALLY ACCEPTED CHARACTERISTICS OF A GIVEN TYPE OF TUBE.
CHARACTERISTICS OF ANY GIVEN MANUFACTURER, CONSULT HIS TUBE CHARACTERISTIC CHARTS OR BULLETINS.

DIFFERS CONSIDERABLY IN SOME OF ITS CHARACTERISTICS FROM TUBES OF OTHER MANUFACTURERS IN ITS CLASS.

TUBES OF DIFFERENT MANUFACTURERS
FOR ACCURATE DATA ON TUBE

www.americanradiohistorv.com


www.americanradiohistory.com

36

In this type it is possible to change the overload limit of the
tube by changing the plate voltage and grid-bias voltages. In
making such changes, it is important to keep the plate current
within limits that will prevent overstepping the power dissi-
pation rating of the tube. For most tubes, efficient operation
will be obtained if the plate current is kept to about 0.1 to
0.2 milliamperes.

The high signal input, high signal output linear detector has
a number of very important advantages over low signal input,
low signal output and square-law detectors. It has been
found, for instance, that this type of detector introduces less
distortion and provides much better reproduction, especially
on high-modulation signals than does the low signal input, low
signal output square-law detector. Since broadcasting stations
are increasing their degree of modulation in an effort to give
more faithful and greater distance range transmission, this
advantage is very important.

It has also been found that this type of detection is less
affected by static disturbances, that it is more selective and
that it has a tendency to reduce interference from distant sta-
tions operating on adjacent frequency bands.

Detector Efficiency

Tests have proved that detection is accomplished more
efficiently at high signal voltages than at low signal inputs. In
actual practice, grid condenser and grid leak power detectors
(using high signal inputs and high plate voltages) are more
efficient than grid bias power detectors, but they have the
disadvantage, as previously mentioned, of requiring compara-
tively high plate currents.

While there is some loss in sensitivity when using plate
rectification as against grid circuit rectification, due to the fact
that amplification of the tube is lost when using plate recti-
fication, the higher signal which such a detector can handle, its
higher output which usually makes it possible to eliminate a
stage of audio amplification, and the comparative ease with
which the loss of sensitivity can be made up in the radio-fre-
quency amplifier stages, makes the plate circuit rectification

Rapro News ror Jvry, 1932

system the more desirable in most cases.
of radio-frequency amplification are usually required to pro-
vide the necessary selectivity, and since the plate rectification
arrangement is inherently more selective than the grid con-
denser and grid leak arrangement, the lower sensitivity of the
grid bias method is not an important disadvantage.

Another important advantage of plate circuit rectification is
the greater uniformity obtained in detection. The periormance
characteristics of detector tubes vary considerably more when
they are used as grid condenser and grid leak detectors than
when they are used as grid bias detectors, because the grid
voltage-grid current characteristics of tubes of a given type
vary considerably more than the grid voltage-plate current
characteristics.

Since several stages

Power Detection Reduces Distortion

The use of grid bias detection also eliminates the troubles
resulting from poor quality grid leaks which become defective
and noisy after a period of time in service.

By eliminating one audio stage, power detection makes it
possible to eliminate the distortion and losses in the tube,
transformer and other components of the additional audio
stage.

The elimination of the additional audio stage also reduces
the hum present in the audio system and the tendency towards
microphonic howling and makes it possible to either have a
receiver which is more hum-free with a given amount of filter-
ing or whose filter system can be reduced without increasing
the tolerable hum.

A few points will be given here as a guide in the selection
of the best detector tubes for different conditions of operation.

With few exceptions, all triode (3-element) tubes can be
classed together, since the difference between them when
used as detectors is comparatively small. All the screen-grid
tubes can be classed together as a separate group, since their
characteristics are also very similar when used as detectors.

In the absence of the input voltage-output voltage curves,
the relative efficiency of different (Continued on page 59)

TABLE VIO
TUBES SUITABLE FOR DETECTOR USE

RECOMMENDED OPERATING CHARACTERISTICS EEa TUBE
mwg OEIL’_;{\&%E NUMBER AS GRID CIRCUIT (GRID COND. AND LEAK) DETECTOR[AS PLATE CIRCUIT (GRID BIAS) DET MENDED rce [DIMENSIONS] e
GENERAL RaTING | O ELEQT CAT] Hons MAX. N SCREEN pLATE | RESIST. BIsE LIST
SEars- NOTE # STURN| COND. | CEAR | PLATE | PLATE ERip " | BS Rio' | PLATE | ORRENT| ORMS PRICE
i?AE'SIIo?ﬂ VOLTS | ANIPS RE%JR MFDS | MEG. | YOLTS cusﬁf_m VOLTS | VOLTS | voLTs | YOLTS |" A, |MINIMUM L D
GROUP {: A.C. TUBES. "A% "'B" AND "C"' SUPPLY FROM A.C. LIGHTING LINES.
—oant -3.5 | 35 | 180% | 1 o] ] $160
25 | 175| 4 [HEATER| K | .0008 | 4 |480%| {0 | 250 [-45| 45 | 480+ | .1 |250000| UY |5% |1
24 1 -75 | 75 | 180% | 4 1.00
=50 | - a5 | 2
-10. - 30 | 2 20,000 of| ..
—27 | 25|175| 3 |HEATER| K |.00025 | 2-9 | 45 | 3.5 - _:g_g T T2 0d%00] Y 4% 1% 1.00
-00 | - | 480 | 2
| 401 [ 30 10 3 MEATER | K |.00025| 2 | 45 | 38 - -5 | - 135 [ 20 20000 | ux
GROUP 2: D.C. STORAGE BATTERY TUBES. “B" AND "C" SUPPLY FROM DRY BATTERIES OR "B" AND "G" ELIMINATORS. |
-00A [ 50 .25] 3 FIL. | F- [.00025] 2 | 45 | 15 - [35] = 45 | 2 60,000 Ux_ [4%E[1%g] 4.00
| oA 50| 25] 3 FIL. | F+ [.00025| 2 | 45 | 15 - |-1s0] - |35 [ 2 20000 ux | ¢ [ 75 |
—12A [ 5.0 | E‘ 3 FIL. | F+ [.00025] 2-9 | 45 | 4.0 - {~210] - |80 | 4 10000 | Ux [ » |+ T 150 |
2291 | 33 | %] 4  |WEATER | F+ |.00025 | 1 |180% | 5 | 225 | -5 | 45 | 430% | .4 100000 | v¥ |s%'| * | 4.50 |
—a0t |50 | 25| s | FIL | F¥ [.00025 | 2-5 | i80% | 4 - [ 45| - [80+]| 4 |250000] ux |a%| * 3:0i1
GROUP 3: D.C.TUBES FOR AUTOMOBILE OR D.C. DISTRICT USE. "B"AND "C" SUPPLY FROM DRY BATTERIES OR "B"AND"C" ELIMS.
-3 | 63| 3 | 4 [WeATER|] K |.00025| | [180f | 12 | 225 | -60 | 615 | 250% | 2 250,000 | uy '4“@19/&:‘ 275
-371 |63 .3 | 3 |« Jovoes| 2 | 45 | 35 - [-e00] - Te0 | 2 20000 | UY [4% [1%&] 1.75
c GROUP 4: LOW VOLTAGE (DRY CELL) D.C. TUBES. A", "B AND "C' SUBPLY FROM DRY BATTERIES.
| ' || e o 30 -2 N
-30 |20 .06 3 FIL | F+ [.00025|%-5| 45 | 45 T |=Rs] - 1435 | .2 | 20000 ux |4% [1%| 160
[ —16.0 = 165 .2
-32@&.0 | .06 4 FiL. ’1 ‘K |.00025 | 4 180% |- .5 225 | -6.0 675 180% .2 100,000 | Ux 5'(/4 +'§~4§ 2.30 |
-99 [ 33[ .03 3 . F+ J.00025 [2-3 [ 45 | 45 - [-ro| - 90 | .2 | 20000 | ux [4% | 1% 250

NOTE #:

NOTE ¢ :

. USE CUSHION SOCKET OR VIBRATION DAMPER.

oTE T
N AMPLIFIER, USING A PRIMARY OF VERY HIGH INDUCTANCE

APPLIED THROUGH PLATE COUPLING RESISTOR OF 250.000 OHMS.
" 100.000 "

NOTE #:
NOTE # g ! F S

. - - i RENT TUBE MANUFACTURERS
: PTED CHARACTERISTICS. ~THE CHARACTERISTICS OF SIMILAR TUBES MADE BY DIEFE,
NOTE: L R IQRgoﬁ){éRéggiggﬁi%;\':re{&:!’}?ccs%r:uFDICATIONS SHOULD BE CONSULTED IN DESIGNING CIRCUITS FOR PARTICULAR MAKES OF TUBES.

R TO ACTUAL ELECTRODES, AND NOT TO NUMBER OF TERMINALS OR PRONGS. ‘
1%”25 E;EE!?S/;S DEATECTOR ONLY WHEN AUDIO AMPLIFICATION IS COMPARATIVELY LOW IN ORDER TO PREVENT MICROPHONIC DISTURBANCES. ALWAYS

TC BE USED AS DETECTORS ONLY WHEN FOLLOWED BY RESISTANCE OR {MPEDANCE COUPLED AMPLIFIER, OR VERY HIGH GRADE TRANSFORMER COUPLED
T
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FIGURE t. THE SCHEMATIC CIRCUIT DIAGRAM

ALL-WAVE RECEIVER DESIGN INCORPORATES

NOVEL WAVE-CHANGER

The receiver design described here is one example of the efforts made
by manufacturers of “all-wave” receivers to simplify operation to meet
the demands of the general public for simplified operation

M those who are interested in doing By GOFdOH Fraser this sub-chassis, and the short-wave coils
away with plug-in coils in “all- are located along the sides. There are
wave” reccivers, one solution of three of these broadcast-band coils, in-
the problem, as offered in one of the newest recelver cluding the pre-selector coil, detector grid coil and oscillator coil.

designs, will provide some food for thought and consideration. For short-wave reception there are two coils in each band.
This new receiver, the Pilot “Dragon,” is and three bands, making a total of six
an all-wave superheterodyne designed to short-wave coils in all.  The oscillator

cover four wavebands from 18 to 555
meters. It employs six tubes. The input
is inductively coupled direct to the first
detector except on the broadcast band,
and in this band the pre-selector circuit is
inserted ahead of the detector tube.
Then comes the oscillator, one stage of
intermediate-frequency amplification, the
second detector and a single pentode out-
put stage.

The Coil Assembly

The complete circuit is shown in Fig-
ure 1 and the coil assembly in Figure 2.
Inasmuch as this article is primarily con-
cerned with the coil-switching arrange-
ment. that portion of the circuit follow-
ing the first detector will not be dis-
cussed.

and detector tuning coils for each band
are mounted on opposite sides of the
chassis, the coupling between the detector
and oscillator being provided by means
of a coupling coil which is wound on the
same form as the oscillator coils but is
connected into the detector cathode cir-
cuit.

The Band Switch

There are two tuning condensers, one
in the oscillator circuit and one in the
first detector circuit. These two con-
densers serve to tune the coils in all
bands, but in the broadcast-band pre-
selector circuits there are two additional
tuning condensers which are permanently
connected across the pre-selector coils.

The 46-contact switch is especially de-

A study of Figure 2 will show the nine signed for this circuit and provides light
coil forms mounted on a separate chassis THE COIL ASSEMBLY UNIT pressure but positive contacts. Set in
assembly, inside of which is the heart of Figure 2. The coils are mounted on any one of its four positions. it connects
the receiver—the 46-contact switch. The a sub-chassis awhich serves also as in the coils for that waveband and dis-
broadcast coils are mounted on the top of the housing for the switch assembly connects all (Continued on page 57)
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Mathemati
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cs 1n Radio

Calculus and Its Application in Radio

N order to apply the formulas for dif-
ferentiating, the student should be-
come familiar with the following ex-
amples with reference to the standard

forms (1)-(5) inclusive (which were shown in the last lessont).

Diiferentiate the following:

l. y=x'

Here, formula (5) applies where x = v, and the cxponent
4 =u

Solution: dy 4 dx
(A) — = = 45" —
dx dx dx
dx £
But from the formula (1), — = 1, therefore A becomes:
dx
dy
— = 4% Ans,
dx
2. y=1x° 4, y=x°
3. y=x 5. y=x%x°
6. y = ax*+ bx’

Here, formulas (3) and (5) apply, where a and b = ¢ of
formula (3), and the exponents 3 and 5 respectively = n.

By J. E. Smith*

Part Seventeen

The sinusoidal functions are those ex-
pressed by the sine and cosine curves as
well as those functions which are closely
allied to them, which are the tangent and
cotangent curves so important in geometry.

Electrical and radio theory are very often advanced by the
use of calculus, which takes the liberty of performing the nec-
essary operations on the sine and cosine functions. Let ‘us
apply the theory which was outlined above in finding the de-
rivative of a sine function. That is, if a sine function is ex-
pressed by y = sinx, it is the purpose of this analysis to de-
termine its proper derivative,

In the previous texts it has been shown how to plot the
function y =sinx, and this is shown in Figure 1 for the
values of x from 0-180 degrees. In order to study the deriva-
tive of this function, reference is made to Figures 2 and 3,
where ‘the values of x have been plotted from 0-90 degrees.
Applying the theory which has been outlined above, we see

Ay
that when Ax approaches zero, A_ finally approaches a limiting
X
value, and it is remembered that this limiting value is called
the derivative of y with respect to x. This limit, represented

dy
Solution: ) i by —, has been shown above to be equal to the tangent ©.
dy dax®+bx’) d(ax’) d(bx) e dx
= == + = Jax" + 5bx" Ans. With reference to Figure 4, it is noticed that the angle 9 at
dx dx " dx dx g . the point A is somewhat larger than the values of 6 for the
7.y = oY . 9. y= N points B and C. Finally, at the point D, the tangent line TD
8 y=ax"+ bx’ A 10. y—ax’—bx becomes parallel to the abscissa, and it is noticed that the angle
11. y = 5x* + 3x"— d6 6 has become increasingly smaller until it has approached the
. . ¢ value of zero.
The derivative of a constant is zero; ie., — = 0. Now, the derivative of the function y = sin x at the point A
dx is by definition equal to the tangent of 0. In like manner, the
g cderivatives of the function at points B, C and D are again
Sl s equal respectively to the tangents of the angles 0
2 4 2 L 2 .
d_y = d (5x' + 3x o) = ¢ (SX)+ . (3X)_ Q) By close analysis of the relative sizes of these angles, we
dx dx T i dx arrive at the following table: (Continued on page 30)
= 20x° 4+ 6x Ans. f‘l\l;resi(lg&t Nati?nahl Radio I?stitlute‘ o e o
i = T —8 1 > om 00K, J1d
12. y = 3cxn— 8dx.,+ 59 me'ntosteof thaf?yD?ffere;tie;a?x?desIntlggl?al eé:lcéu:?’ {Jy W. i‘\. Granville,
13, y = 2ax” + 4dx*— 5ax published by Ginn and Company, N. Y,
100
: '/ \\ Q
75 va N 100 e 100 =
/ N i
/ \ . 75 7 715, T
0 7 y=Sinx 2N 50 =2 50
25 1N p | A 25 L
\ = AX ) |~
5 © \
o o o
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With the Experimenters

Static-Reducing Antenna, Emergency Insulator, Handy Pick-up Tool, Steadying
Scanning Discs, Plate Supply Fuse, Four-Tube DX Set, Foreign Broadcast
Schedules, Stand for Condenser Microphone

Antenna System for Static
Reduction

IN reply to the request of the brother ex-

perimenter from Cristobal, Canal Zone,
for an exchange of experiences, as published
in his letter in the Experimenters Depart-
ment ‘in the January, 1932, issue, would say
that I also tried grounding the free end of

CENTER

SUPPORT
BRASS ]
EYELETS

- BRASS RING~— ——

[

’
27 WIRES

LEAD-IN  LIGHTNING

< .TO GND,
{ENAMELED) ARRESTOR SEE
DETAILS
BELOW
NUT.
WASHER.. .

/| GROUND
| DETAILS

-

7T
/B4 WATER PIPE IN

YARD. (PART OF
REGULAR WATER

SUPPLY SYSTEM)

the antenna with improved results, but had
my very best reception from an affair of
twenty-seven wires spread fan-shaped on
one end of the house wall. Tuning was fully
as satisfactory and for two months in the

Conducted by
S. Gordon Taylor

summertime I listened to the sweetest and
smoothest reception I ever hope to get over
the air, and any onec living in the tropics
knows what we get during the summer
months. Unfortunately, however, I had to
¢ive it up, as the women folks lived in terror
with the lightning playing so constantly
overhead. I now use a No. 10 solid copper
wire insulated in the usual way for electric
lighting with good results. A lead-shcathed
underground wire worked better than an ex-
posed wire until some one actually dug it up
and swiped it. He must have known it was
a good thing.

I am enclosing sketches of the fan antenna
and of the ground used at that time.

The antenna was the result of eight years
of almost constant experimenting with over-
heads, undergrounds, loops, coils, inside and
outside, used in every possible way, length,
height, material and direction, always seek-
ing something that would lessen the so-called
“tropical crackle.”” Nothing, of course, will
keep out the static crashes.

This big affair was tried out simply on
the idea that a big man can lift a load with
less effort than a child and a large amount of
surface wire for pick-up meant picking up
the program before reaching the noise level,
and in my particular case it worked very
nicely, giving me the best reception I’ve ever
had. When an indoor antenna of twenty
feet was used it was found to be impossible
to listen, but switch to the big antenna and
the programs came in as smooth as oil.

I found a good ground absolutely neces-
sary and after dozens of experiments the
sketch enclosed proved to be the best of all.
A wave trap kept the receiver sharp enough

www americanradiohistorv com

to separate WGN, WOR, WLW and such
stations, and the whole proved very satis-
factory.
Wirr Dav, Jr,
Daytona Beach, Fla.

Simple Emergency Insulator

The radio experimenter often encounters
the need of some kind of a ready insulator
and a great many things arc made use of,

The accompanying photo shows one, quickly
and easily made of a snap bottle stopper.
The porcelain part was removed from the
wire portion and the rubber gasket placed
under it, the improvised insulator being then
tied in place with a bit of stout cord. The
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neck of the stopper, where the gasket rubber
formerly fitted, accommodates the wire. The
rubber gasket under the bottom is firmly
compressed by the cord and keeps the knob
from slipping in spite of the pull from the
wire.,
Fraxx W. BExTLEY, JR.
Missouri Valley, Iowa.

Another Handy Tool

Referring to the April issue of Rapro
NEws, page 867, “Handy Tool Made from
a Match Box,” by Frank Bentley, Missouri
Valley, Iowa:

I have made and tried Mr. Bentley’s tool,
but find there is insufficient spring to it to
open it to get hold of the part fished for.

As has been said, necessity is the mother
of invention. I took a piece of wire that

Q

‘. A
SPRING FLATTENED
LOOP ENDS

had a bit of spring in it, that is to say, not
a soft wire, 12 inches long, put a 34-inch
drill in the vise and bent the wire around
it in a loop, to give it an opening spring.
Then 1 flattened out the ends with a ham-
mer and filed the ends square, making a
perfect tweezer. It is narrow and I can get
in almost any place in a set to fish out any-
thing. It has an elegant grip on anything
taken hold of. It sure is a handy tool—I
have one on the bench and one in my tool
kit. It takes all of five minutes to make one,
and anyone can pick up a piece of suitable
wire in the junk box.

H. B. Ariex,

Wayzata, Minn.

Steadying the Scanning Disc

After having quite a time with a wobbling
television disc, I placed a soft rubber washer,

STEEL

SCANNING
WASHER DIS

RUBBER
WASHERS

RUBBER
WASHER

cut out of an automobile inner tube, on each
side of the disc before tightening it on the
shaft, as shown in the sketch. This made
the disc run perfectly true, with no wobbling.
ArrLeN RICKERT, JR.,
Sonderton, Pa.

A Plate Supply Fuse

The way in which beginners most fre-
quently burn out tubes in their radio re-
ceiving sets when tinkering with them is

BINDING

\ -TO PLATE
B- " SUPPLY B—

by accidentally connecting the B battery; or
other plate supply, across the filaments of
the tubes. This can be prevented and the
tubes safeguarded if a fuse is connected in
the plate voltage supply circuit. This fuse

can be made from a piece of 14-ampere or
smaller fuse wire, stretched between two
binding posts about an inch apart and con-
nected in the negative lead of the plate sup-
ply. This fuse will serve also to prevent
the plate supply apparatus being ruined by
a short circuit in the set.

CHARLES FELSTEAD,
Los Angeles, Calif.

Four-Tube DX Receiver

Enclosed find diagram of a four-tube DX
outfit, as used by the writer. This circuit

Rapio News ror Jury, 1932

L3 are wound on one form, which is a tube
234 inches in diameter. L2, consisting of 72
turns of number 22 d.c.c. wire, tapped at the
12th turn, is first wound on the form;
then L1, consisting of 4 turns of number 32
d.c.c. wire, is wound over the filament end
of L2. L3 is scramble-wound, also over the
filament end of L2, and consists of 9 turns
of number 32 ds.c. wire.

L5 is similar to L2, using the same size
wire and form. L6 consists of 11 turns of
number 32 d.s.c. wire, scramble-wound over
the filament end of L5. L4 is a slot-wound
coil on a bobbin form, as shown below the
circuit diagram. It consists of 43 turns,
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was originally the “reactodyne,” published in
Rap1o News in 1924,

During my radio career, which goes back
to 1908, I have built many so-called DX
outfits, but none can compare with the one
enclosed; supers ruled out, of course.

Thinking that perhaps some of the read-
ers of Rapio News would be interested, I
am enclosing the circuit.

The circuit for the most part is self-
explanatory, except for the coil details. The
variometer, V, is one of the small type,
having a diameter of two inches. Many
experimenters will find similar units in the
well-known “junk box.” Coils L1, L2 and

number 32 d.cc. wire, and is slipped inside
of the tube on which L5 and L6 are wound.
The three chokes are of the polarized type.

The average consistent daytime range of
this four-tube set, from my home here, is—
Chicago, 500 miles; Cincinnati, 860 miles,
and Denver, 660 miles. Certain days I can
hear Shreveport, Louisiana, 925 miles away.

My aerial is 70 feet long; lead-in 40 feet,
flat top 30 feet, 35 feet high.

The whole outfit is built in an aluminum
can, 1574 inches long, 6 inches high and 7
inches deep.

J. M. CaNESTORP,
Elbow Lake, Minn.

DX ers

Corner

Those Foreign Broadcasters

EN a recent test program HIX, Santo Do-
mingo, was received in New York by a
surprised audience with such clarity and vol-
ume that it causes one to reminisce of the
days when DX’ing was the household rage.

A signal from KDKA, Pittsburgh, a few
years ago was considered an achievement,
while a whisper from a station on the far-
ofi Pacific coast was regarded as phenomenal.

DX’ers today refuse to be held spellbound
by ‘even the coastal broadcasters. Mexico,
Cuba, Canada, the Philippines and distant
Japan and Australia come through with
clarity ample enough to permit actual veri-
fication.

Gradually the DX’ers of the nation are
turning their ears to the foreign stations.

For those who find their log of foreign
stations wanting, the following schedules
may be of service:

4QG-—Brisbane, Australia, operating on
760 kc., with a power of 5000 watts, operates
daily from 3 to 8 a.m., es.t.

NBA-—Panama City, Canal Zone, oper-
ating on 580 kec., broadcasts daily from 5 to
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6 a.m., est. (This station is owned and
operated by the United States Government.
It issues no verifications, as the Government
prohibits this practice.)

2BL—Sydney, Australia, operates on 550
kec., with 5000 watts power and broadcasts
daily from 3:15 to 7:15 a.m.; Saturday from
3:15 am. to 9 am. and on Sunday from
1:30 a.m. to 7 a.m., es.t.

LS2—Buenos - Aires, Argentina, operating
on 1190 kc., with 15 kw. power, broadcasts
daily from 11 a.m. to 3 p.m., from 3:30 to
5:30 pm., and from 6 p.m. to 12:30 a.m,
es.t.

CHGS—Summerside, P. E. 1, operating on
1120 ke, with 100 watts power, is on the
air with a special DX broadcast on the first
Sunday of each month, starting at 1 am.,
e.s.t.

KGBU—Ketchitkan, Alaska, operates on
900 kc., with 500 watts power. It may be
heard on Thursday mornings from 4 a.m. to
6 a.m., es.t.

CHWEK—Chilliwack, British Columbia,
operating on 665 kc., with 100 watts power,
broadcasts a special DX program every Sat-
urday morning from 12 to 1 a.m, es.t.
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The Service Bench

Efficiency in Tube ReplacementQ—This Month’s Successful
Service Shops—Handy Light for Repair Work—Other
Service Equipment and Short Cuts for the Serviceman

tributor to this department from Me-
thuen, Mass., sends along a description
of a neighboring service shop—a short
“short story” that depicts not merely the
possibilities of the service business, but shows
how to attain them.—The Service Editor.
William T. Nesbitt operates a successful
and efficient radio service establishment at
308 Broadway, Lawrence, Mass. Matricu-
lating in the University of Hard Knocks in
1916, and later choosing radio as a field of
operations, Mr. Nesbitt became thoroughly
grounded in the radio art and science.
From a humble beginning (and supported
by an almost religious adherence to a policy
of square dealing, the genial proprictor of
the Nesbitt shop has increased his clientele,
steadily and consistently, until today his

JAMES A. ROBINSON, a consistent con-

business requires the employment of three
competent radio men who have received
their training under the critical eye of their
employer.

The cquipment of the Nesbitt Radio Ser-

TETEE
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FEETTTTECCINEGYES
bt d o L SYNONPW

Figure 1.

The Serwice Stockroom

Conducted by
Zeh Bouck

vice Company is most cemplete. From an
original and somewhat crude analyzer built
many years ago, the shop now includes
Hoyt tube testers, bench and portable, Jewell
analyzers and oscillators for intermediate,
broadcast and high-frequency adjustments.
Tools include lathes and drills of every de-
scription, permitting the use of short-cut
methods to modern and efficient service. A
reliable supply of replacement transformers,
resistors and condensers facilitates repairs.

Figures 1 and 2, respectively, show the
counter with its stock of tubes and other
accessories, and one of the three completely
equipped service benches enclosed in sound-
proof rooms of comfortable working propor-
tions.

Among the novel features of this service
establishment is the lighting arrangement,

L3
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Figure 2. Omne of the Service benches

which provides the repairman with a degree
of illumination conducive to rapid and ef-
ficient work. A heavy wire is strung di-
rectly over and across the service bench.
Glass insulators carry properly shaded drop-
lights, which may be slid along the wire
to concentrate light on any desired portion
of the bench. Each bench is equipped with
separate antennas, the entire shop requiring
five aerials. Small parts, such as screws,
nuts, bolts, lugs and washers, are segregated
in handy glass jars.

Customers cntering the shop are provided
with comfortable chairs, a courtesy and a
convenience that is appreciated.

Each tube and cartin is numbered serially,
a feature that protects this wide-awake shop
from the unfair tactics of unscrupulous pur-
chasers. This system renders fraudulent re-
placement demands an unprofitable proposi-
tion. All tubes purchased in this shop carry

the sticker shown in Figure 3.
In this way the clientele is assured of
efficient service and repairs at the lowest
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Figure 4. Service bench of

price, consistent with expert workmanship,
guaranteed by thoroughly trained experts.
Courtesy, conscientious effort and prompt
service at a fair price are bearing fruit in an
increasing number of satisfied customers, of
which the proprietor is justly proud.

THIS MONTH’S
SERVICE BENCHES

In addition to Mr. Nesbitt’s attractive lay-
out, we have with us this month an inter-
esting view of the three service benches of
the Ray-De-O-Ray Service System, upon
the scarred surfaces of which the majority
of Sioux City’s radio problems are solved.
The managers of this organization have
already described in these columns the gen-
eral methods of their contract business with
local radio dealers, the volume of which has
increased to the point where three fully
equipped benches are required. (Figure 4.)

Test bench No. 1 is designed around
Supreme Model 400-A equipment, the ex-
ternal terminals to the instruments being
brought out with test leads and tip jacks in
front of the panel.

The two speakers between benches Nos. 1

—

WHEN

YOU ARE SICK YOU CALL
THE DOCTOR

DO THE SAME FOR YOUR

RADIO
W. T. NESBITT

308 BROADWAY
DIAL 28274

Figure 3. This reminder goes
on every tube sold by a Law-
~ rence, Mass,, serviceman

and 2 provide for magnetic and dynamic
outputs. Above the speakers are four signal
lamps serving highly useful purposes. The
first of these indicates whether or not the
a.c. is turned on to test panel No. 1. The
second pilot light is illuminated when the
soldering iron is switched on——to our way
of thinking, a utility of major importance!
The third pilot light burns if the high-volt-
age supply is operating, and the fourth indi-
cates current to the second test panel. The
switches mounted on the small black pancl
just in front of the pilot lights control tube-
rejuvenating circuits.

A Supreme model 400-B tester is used as
the nucleus of service bench No. 2. In con-
junction with special switches, every test
used in service work can be effected. The

the Ray-De-O-Ray system in

4 E s WS

Sioux City, Iowa

addition of a thermocouple has extended
the range of the instruments to high-fre-
quency a.c., and provision has been made for
measuring condenser values from .001 to 9
mid., as well as breakdown tests.

Both the 400-A and the 400-B analyzers
are so arranged that they may be readily
removed from the benches and placed in
carrying cases should the need arise for extra
portable equipment. .

Bench No. 3 was designed and constructed
in the shop and provides for practically
every conceivable test, from resonance indi-
cation to battery charging current measure-

HE serviceman, like the med-

ical practitioner, must keep up
to date. At the present time
tubes are the fastest changing thing
in radio. The days of the simple
r.f., detector and power tubes are
past, and the efficient serviceman
should be as familiar with the
Speed Triple Twin, the Arcturus
Wunderlich tube, the RCA 46, the
Eveready LLA and the Triad T-34
as he is with the generic type —45.
Study the tube articles in RapIO
NEws and see that your name is
on the mailing lists of the tube
manufacturers. The 1933 sets will
use these tubes, and your custom-
ers will come to you for advice
concerning them long before you
run up against them in service
routine.

ments.  This unit consists of four panels,
each of which hinges forward for inspection
and servicing.

In conformity with the general efficiency
and neatness of the entire layout, all tools
are kept in the closed racks at the ends of
benches one and two.

SERVICE
EQUIPMENT

An interesting bit of equipment, readily
adapted to radio service uses, is what its
manufacturer, the Burgess Battery Com-
pany, describes as a “focusing headlight.”
It is shown in the photograph, Figure 3, and
consists of the business end of a flashlight,
mounted on a comfortable head-strap, the
power being furnished by a battery con-
tained in a case conveniently clipped to the
operator’s belt or vest. The lens may be
tilted, focused and the light trained di-
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rectly on the work, leaving the hands free.

For dark corners we suggest the device
recommended by Mr. Isadore Saltzman,
serviceman with the Globe Radio Company,
Jamaica, N. Y.

“An extremely handy light, which will get
at places even inaccessible to a flashlight, can
be made by soldering two leads to the base
of a 4.5-volt lamp and connecting the free
ends to the clip contacts on a C battery.
One contact may of course be soldered fast.
Merely suspend the bulb in the radio set—
and ‘let there be light!’”

Mr. Saltzman also asks a pertinent ques-
tion, and answers it with a good idea:

“What does the average serviceman do
with the dial knobs, nuts and bolts when
he removes a chassis from the cabinet? He
drops them in the cabinet, and the chances
are that one or more of them is missing
when he is finally ready to replace the
chassis. I provide myself with a number of
small paper bags, place the various parts
therein, and complete my service job in a
dignified posture, rather than on my hands
and knees, hunting for an illusive screw.”

ALL IN THE
DAY’'S WORK

“Did you ever waste a lot of time and
profanity wading through a three-foot stack
of magazines looking for information about
a vaguely remembered article or service job?
And after finally locating it, you decided for
the nth time to index all past and future
material of interest to you—but never got
around to it because of the vast amount of
accumulated issues?

“Properly approached, and employing a
simple but Jogical filing system, the task is
by no means monumental. Index every-
thing of possible interest to you in future
magazines as you read them. As for past
material, this may be scanned briefly for
articles of major importance, or indexed only
from time to time as you find it necessary
to refer to them.

“The magazines should of course be ar-
ranged in chronological order. Any good
size composition book, properly indexed,
will serve for reference purposes. Refer-

ences to magazines should be made by means
of abbreviations such as RN. for Ruipio
News, E. for Electronics, and so on. Ar-

B

R

Figure 5. This handy light provides a
third hand to the serviceman

ticles should be indexed according to subject,
and cross indexed where desirable. For in-
stance, the article ‘Getting the Professional
Touch in Home Recording,’ appearing in
Rapro News, July, 1931, on page 26, would
(Continwed on page 62)
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ONTROLLED SELECTIVITY"'! Plus

NEW SHORT WAVE R. F. PENTODES

Result in performance surpassing even the high standards se
and SW-45 THRILL BOXES. The NEW SW-58 has an
TO-NOISE-RATIO—higher than any ot

F you require UTMOST SENSITIVITY,
[ EXTREMELY LOW BACKGROUND -

NOISE combined with UNEQUALLED
FLENIBILITY and EASE OF CONTROL,
‘he new NATIONAL SWw-58 THRILL
BOX is outstandingly in a class by itself.
The TRF circuit is employed because of its
definitely lower background noise, long recog-
nized by experimenters, amateurs and pro-
fessionals engaged in serious communications
work. But the SW-58 offers a number of
improved features, never before found in a
short wave TRF receiver.

GREAT RF. GAIN REAL R.F
SELECTIVITY WITH THE
NEW 58 TUBES

The high mutual conductance and low output
capacity _of the mnew SHORT WAVE R.F.
PENTODE 58 tubes, employed in the NA-
TIONAL SW-58 THRILL BOX, give great
R.F. gain, even on very short waves. Selectivity
in the R.¥. stage, herctofore impossible of accom-
plishment, is secured in_the S\W-58 through the
higher plate impedance of the new tubes.

"CONTROLLED SELECTIVITY"

An entircly new feature found only in the SW-
58. This allows the receiver to be operated at the
best selectivity consistent with signal strength
and conditions of reception. This is possible only
because of the exceptional degree of isolation
between the R.F. and detector circuits, brought
about through special stage and tube shielding
and a new isolated rotor gang condenser de-
seribed below.  Thus volume can be controlled on
‘he R.F. circuit without affecting in the lecast
degree the sensitivity or selectivity of the tuned
circuits.

NEW ISOLATED-ROTOR
GANG-CONDENSER

As mentioned above, a new design of gang tuning-
condenser with isolated rotors, prevents inter-
locking and is an essential contribution to this
new order of isolation betwecn R.F. and detector
circuits. 270° plates are employed, a standard
NATIONAL CO. practice, and insulation is
ISOLANTITE.

<> N

A. C. SW

-58

IMPROVED R-39-A LOW LOSS
TRANSFORMERS FOR USE
WITH 58 TUBES

A special type of R-39 transformer

with materi-
ally higher plate impedance to g0

with new 58

tubes., Fitted with a special _NATION_AL 6-
prong basc to isolate all circuits, to ecliminate
detrimental effects of coupling always found

when an attempt is made to employ & S-terminal
connection for the three different windings.

PLUG-IN COILS IN THE SW-58 FOR
BEST PERFORMANCE

For greatest flexibility and day-in, day-out re-
liability, plug-in coils are Dbest. NATIONAL
CO. Knows how to make efficient band-selector
switches for certan types of short-wave circuits,
but for a set like the SW-38, used for everyday
commercial operation on leading airlines, steam-
ship companics, and hy amateurs for serious com-
munication work, plug-in coils are definitely
superior.

TYPE 100 SHORT WAVE RADIO
FREQUENCY CHOKE

Another reason for the better performance of the
SW-58 THRILL BOX is the new Type No. 100
Short Wave R.F. Choke. Four narrow spaced
sections are universal wound on an Isolantite
form. The extreme low distributed capacity of
Jess than 1. mmf. is of vital importance in secur-
ing uniform detection over the entire SW range.

NEW TUBE-ISOLATORS AND
STAGE SHIELDING

A different design of tube-isolator or shield is
employed in the SW-58.  This has been specially
developed to take full advantage of the new
screening employed in the design of the new SW
RE Amplifier Tubes. The RF and Detector
Circuits are completely enclosed in individual
compartments which with the new tube isolators
give an entirely new order of isolation between
otrcuits

NEW FULL-VISION VELVET-
VERNIER DIAL

Tn keeping with the times, the SW-58 has a new
Full-Vision Velvet-Vernier Dial with a linear

ATIONAL<®>

THRILL-BOX

Made by the Makers of the Famous Velvet Vernier Dials

www americanradiohistorv com

t by the
EVEN HIGHER SIGNAL-

her commercially available receiver.
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NATIONAL SW-5

so that the operator may
see at a glance the approximate setting in the

band being used at the moment. Has all the

%l‘mracteristic smoothness of the Velvet Vernier
ials.

NEW NATIONAL ISOLANTITE
SOCKETS

Coil and R.F. tube-sockets are the
TIONAL design, made of Isolantite, reducing
the often overlooked losses at these points. Thus
in every detail, the SW-58 has been improved and
corrected for those frequently ignored losses that
can otherwise so easily occur at very high fre-
quencies.

PUSH-PULL AUDIO FULL A.C.
OPERATION POWER SUPPLY
R.C.A. LICENSED

The SW-58 has a push-pull audie output through
two 245 tubes, assuring excellent quality and
ample volume for Joud speaker reception of
short-wave broadcasts. There is a phone-jack,
of course. Operation is full AC with a special
SW Power Supply, with extra shielding and
flter sections for hum-less operation. Al
Licensed. Also made for battery operation.

scale of unusual length,

new NA-

<
o]

Send in this COUPON today!_

NATIONAL CO.,
61 Sherman Street, Malden, Massachusetts

inc.

Gentlemen: Please send me

{1 Catalogue sheet and prices on the new AC SW-58
THRILL BOX

7 Volume I—NATIONAL SHHORT WAVE Manual,
64 pages

[ Volume II—NATIONAL SHORT WAVE Manual,
64 pages

O Volume TII—NATIONAL “BELOW 10 METERS"
Manual. 6% pages

1 enclose H0c for each manual ordered, Stamps 0,
Coin [J. Money Order O
TOTAL $
NAME......
ADDRESS . ot ioii i
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\VRITTEN by two widely known radio engineers, these
three books cover every phase of building, repairing
and “‘trouble-shooting” on modern receiving sets.

Radio Construction
Library

Including Television and Short-Wave Receivers

This praectical Library includes: PRACTICAL RADIO
—The fundamental principles of radio, presented in an
understandable manner.  Illustrated with working dia-
grams. PRACTICAL RADIO CONSTRUCTION AND
REPAIR—Methods of locating trouble and reception
faults and making workmanlike repairs. Discusses mod-
ern Short Wave Receivers fully. RADIO RECEIVING
TUBES—Prineiples underlying the operation of all
vacuum tubes und their use in reception, remote control
and preeision measurements,

The Library is up-to-the-minute in every respect and
is based on the very latest developments in the design
and manufacture of equipment,

Three Volumes, See this
6 x 9—993 pages, Library
561 illustrations. FREE!

8 McGraw-Hill Book Company, Inc.

@ 330 West 42nd Street, New York Fl
8  gend me the new RADIO CONSTRUCTION §
B LIBRARY, three volumes, for 10 days’ free exami- ']
@ nation.  If satisfactory I will send $1.50 in ten 3
# days. and $2.00 a month until $7.50 has been paid.
If not wanted I will return the books. :
BName .o 1
: Home Address ................... :
B City and State ................................ . [
: Position ...l e, :
8 Name of Company..... RXN-7-32
'.-------------------------i

AERO WORLDWID
SHORTWAVE
%, . RECEIVER

Listen :
in DIRECT |
to London, Paris, |
Berlin, Buenos Aires and

broadcasting ~ stations

other

throughout the world via short S 2 r!?z
waves. Your ordinary receiver Fhiis i
cannot tune in these low wave stations. WORLD-

WIDE RECEIVER gets 14 to 550 meters.
AERO SHORT WAVE CONVERTERS

Convert Your Present Set into s Short Wave Super-Heterodyne
A. C, Model $12.50—D. C, MODEL $11.50
AT LAST: The perfect Auto Radio-ONLY $20.00

Built by pioneers In the manufacture of Auto Radio.
We guarantee 1000 miles
radius of reception, A mas-
terpiece of Radio Engineer-
ing. Latest mode! 6 Tube
Aero Pentode Auto Radio.
Price of set only $20.00.
Set complete with tubes,
batteries, dynamie speaker,
antenna equipment and
nofse suppressors, $39.50.
SEND FOR COMPLETI
CATALOG.

CHAS. HOODWIN COQ. 49230 LINCOLN AVENUE

b -y

Dept, U-3 Chicago, .

Write for booklet
“Opportunities in Radio”
Educational Dept.
West Side Y. M. C. A.
17 W. 63rd St., New York City

Make Your Own Condenser Microphone

AS DESCRIBED IN APRIL RADIO NEWS

Complete Kit Only $3 Postpaid

The kit contains every necessary part, including the

WESTERN ELECTRIC TYPE UNIT (already perfectly
specifications) and

machined according to the article al
the perforated brass back plate. Dural diaphragm,
prongless tube Dbase. protective sereening and all hard-
ware. Send money-order of $3 for complete kit, or
$2.25 for just the perfectly machined unit (C.0.D.,
postage extra).
CHRISELL-ACOUSTIC LABORATORIES

175 68th STREET

BROOKLYN, N. Y.

Rapio News ror Jury, 1932

Radio Guards The Baby

Continued from page 11)

causes a variation in the self-inductance or
capacity of the oscillating system. This, in
turn, brings about a variafion in the fre-
quency of oscillation of the system and that
frequency variation causes operation of the
sound producer or signaling apparatus. Fig-
ure 6 shows the complete system of connec-
tions in which variations of the natural pe-
riod of an oscillating system O are caused
by the variation of the capacity of an an-
tenna or control conductor connected to it.
The antenna comprises a wire or flexible
lead which is extended around the area or
district to be protected, for instance, the
baby’s cradle. This antenna has a definite
normal capacity, and this capacity is af-
fected when a person such as a burglar or
any other object approaches it.

A radio-frequency generator tube T is in-
ductively coupled to the oscillating circuit O.
The frequency of the oscillator T is ad-
justed to about the resonance point of the
oscillating circuit O, by proportioning the
constants of the associated oscillating circuit
P. When the capacity of the antenna is va-
ried by the approach of a foreign object, a
corresponding variation of the oscillations of
the oscillator T takes place, resulting from
and depending upon the difference between
the periods of the oscillating systems O
and P.

The variation of the grid current in a
grid-leak resistance R causes a variation of
the potential on the grid of a second tube S
and the plate current of it, which may be
measured with the contact galvanometer G.
If the oscillating systems O and P are so
tuned that a retardation of the natural fre-
quency of the circuit O brings about a re-
duction of the oscillation energy of the
tube T, an increase of the capacity of the
antenna causes an increase of the plate cur-
rent through the measuring instrument G.
As long as the object to be detected is out-
side of the operating range of the antenna,
no variation in the deflection of the instru-
ment will take place. The plate current
increases gradually in proportion to the rate
at which the object approaches the antenna,
until it reaches its maximum value when
the object has reached the antenna. When
the foreign body moves towards the antenna,
the increase of the plate current of the tube
S takes place gradually.

If the condenser C (see Figures 6 and 7) is
constructed in such a way that its plates are
attached to metallic supports which expand
with heat, an increase of temperature will
increase the capacity of the condenser and

the oscillating system will report “fire.”

On the other hand, the method of using
expanding parts gives a means for compen-
sating slight changes which occur in the
master oscillator.

Records Approach Over o
Distance of 20 Feer
Such self-compensated apparatus are able
to record approach of an object towards the
oscillator over a distance of about 20 feet.

THERMAL EXPANSION MATERIAL
el )
F Y %g ¥
a——
FIG.7

PROTECTION AGAINST FIRE
Figure 7, This protective Théremin
condenser contains, thermal-extension
arms which vary the capacity and give

warning in case of fire

A photograph of a similar apparatus de-
signed by Théremin is shown in Figure 8.
Figure 9 is a close-up of a laboratory-built
research instrument of the same kind. In
the diagram in Figure 8 only two amplifier
tubes were used, giving the fundamental
idea of the principle applied in these appa-
ratus. The actual construction, embodying
compensators and power amplifiers, is slightly
different.

If the sensitive metallic rod, which may
be hidden in the construction of the cradle,
“feels” the approach of any object within a
radius distance of 20 feet from any direction
whatsoever, a relay will operate the sound-
ing of a horn, a siren or a loudspeaker in
any remote part of the building as a warning
signal, Naturally, any other action may be
initiated in the same way.

The radio sciences have thus given us ever-
watchful eyes that never wink or sleep, they
have given us sensitive invisible fingers that
“feel,” through glass and brick walls over
a distance of many feet, the approach of
objects which human senses might never
notice. May the perfection of devices of
this type add to the safety of our beloved
ones.

Interference Meter

(Continued from page 30)

microvolts per meter. Adding this generator
presented a number of problems. The gen-
erator had to be shielded so that signals only
entered the receiver through the calibrated
attenuator. Then, too, it is very desirous
to have a generator which gives a “noise”
similar to interference rather than a pure
note, and one which did not have to be
tuned to the particular’ frequency being re-
ceived, but that gave out signals all over the
550-1500 kec. band, as static would usually
do. In this design a multi-vibrator system
was used and set to give out approximately
a 120-cycle note. It was found to have
harmonics that extended to all frequencies
in the broadcast spectrum. However, the
intensity of the harmonics diminishes as the
frequency increases, which would mean that
the input to the set would change quite rad-
ically with the frequency at which the re-
ceiver was tuned. With the present design
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these characteristics can be smoothed out
by filter circuits.

The resultant interference meter is shown
in the photographs. The sensitivity of the
instrument for a full-scale deflection on the
meter employed is shown in Figure 2. The
selectivity at 1400, 1000 and 600 ke. is
shown in Figure 3. The instrument measures
only 8 inches by 1214 inches by 14 inches,
and with batteries, antenna and all equip-
ment—even phones—its weight is slightly
less than 31 pounds. Its operation is rela-
tively simple.

Suppose that there is a complaint on inter-
ference. The trouble-shooter takes the in-
terference meter to the home of the com-
plainant, removes its collapsible antenna and
connects to the complainant’s antenna. With
this arrangement he tunes in a broadcast
station and sets the volume control so that
the meter gives about full-scale reading. By
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the turn of a switch the signal generator is
started and properly connected to the inter-
ference meter; then, by turning a knob, the
generated signal is brought to the same meter
reading as the signal had previously given.
Interpreting the sctting of the generator at-
tenuator dial by means of a curve gives the
intensity of the signal in microvolts. This
process is repeated for the interfercnce, and
the ratio of signal to interference can readily
be calculated.

If the complainant’s set is of the a.c. type,
the next step is to determine how much of
the noise is being transmitted over the a.c.
power line. This is done by plugging a spe-
cial device into the a.c. outlet and taking
measurements on  the interference meter.
Possibly most of the noise had been trans-
mitted into the a.c. set through the outlet.
In this case, various devices may be em-
ployed to reduce the disturbance. Usually
the interference is picked up over the an-
tenna. In this case a survey of the imme-
diate surroundings by means of the col-
lapsible antenna and meter will show
whether or not a change in direction or
position, or both, of the complainant’s an-
tenna would help him. If the interference
is sufficient to warrant locating its source,
the trouble-shooter takes his car and makes
a complete survey of the surrounding terri-
tory, taking intensily readings. After some
experience it is quite easy to run down and
determine where the trouble is originating.

The interfcrence meter may also be used
in determining field strengths of various sta-
tions at different times of day. For in-
stance, one cvening WEAF in New York, on
660 kc., had a field strength of 38 micro-
volts per meter, while in the daytime the
fleld was less than 3 microvolts per meter.
KFI, in Los Angeles, gave a ficld strength
one morning at 2 a.m. of 2 microvolts per
meter, while KNX, Hollywood, California,
put a signal into Winchester, Massachusetts,
of 1%4 microvolts per meter.

Thus the interference meter is not only
applicable to the measurement of noise and
an aid in locating the source of the man-
made static, but it is capable of measuring
field strength of broadcasting signals as well.

The writer feels that the use of such an
instrument by the advanced type of radio
service stations will open up a new field and
source of income. If equipped with one of
these instruments and having a reasonable
knowledge of the art, a man will be capable
of engaging in the work of making inter-
ference surveys for a good many cities and
towns now desperately in need of such a
service.

It is hoped that such an instrument will
be helpful to cities now cmploying men to
locate interference, and power companies,
permitting more scientific analysis of the
existing noise conditions.

Safe Operating Currents

In the May instalment of the Radio
Physics Course occurred some errors in the
cquations under this heading. They should
read as follows:

The relation between the watts rating, re-
sistance and allowable current is

. « Nationa!l Union Radio Corp.,
maker of the famous National
Union Radio Tubes, is offering this
\ ' % free equipment for a short time
only. So you must act quickly,

il
P L

\

q The two service manuals shown at the
g‘“\“ s‘“q ov-*

left were written by John F. Rider,
well-known lecturer and scientist.
They should be part of every up-to-.
date radio man’s equipment. -

Volume 1 contains more than 2,000
diagrams on voltage, electrical values,
color coding, peculiarities of receivers,
amplifiers, and eliminators . .. as well
as a complete discussion of trouble«
shooting methods used by radio man-
ufacturers. It is really an encyclopedia
of service work.

Volume II contains more than 700
pages of the finest type of radio service
material. Mr. Rider contacted the
laboratories of the country’s largest
manufacturers . . . and now for the
first time in the history of radio publi-
cations, radio receivers are broken
down and point-to-point resistance,
data is furnished,

These volumes do not duplicate each
other. Volume II picks up where
Volume I leaves off. Both are different
. . . both are indispensable. And you
get either one or both absolutely free
with the purchase of a small quantity
of National Union Radio Tubes.

TUBE TESTER FREE

The Readrite- Tube Tester. Compact,
easily carried. It has an illuminated dial
which shows thereading in even the dark-
est corners! Just think! This tester is
yours free with the purchase of a small
guantity of National Union Tubes.

OSCILLATOR AND OUTPUT METER

‘The Oscillator and Output Meter above
is an absolute necessity for all modern
service men. And you can have one free
for a small purchase of National Union
‘Tubes. Remember, you can’t tune super
hets without one. Be sure to send in
coupon today!

o
't (O
oS
& cotors ©
0.

)

NATTONAL UNION RADIO CORPORATION
400 MADISON AVENUE -NEW YORK CITY

Dear Sirs: Please tell me how 1 can have any one or all of the above equipment frae.'
 am checking those in which I am interested.

W
= —
R

Example 1: A certain 2000-ohm resistor
has a rating of 80 watts. How much cur-
rent will it safelv carry?

Solution: voL. 10 voL. it J OSCILLATOR AND OUTPUT METER [J TUBE TESTER [
\/W B 30 NAME 5
B —= —— =.2 amp.
R 2000 ADDRESS
or 200 milliamperes. Ans. CITY STATE
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Question Box

PHYSICS and science instructors

will find these review questions
and the ‘“‘quiz” questions below
useful as reading assignments for
their classes. For other readers
the questions provide an interesting
pastime and permit a check on the
reader’s grasp of the material pre-
sented in the various articles in
this issue.

The “Review Questions” cover
material in this month’s installment
of the Radio Physics Course. The
‘General Quiz” questions are based
on other articles in this issue as
follows: Eliminating Fringe Howl
in Regenerative Detectors; Design
and Operation of an Interference
Meter; Operating and Servicing
the Stenode Quartz-Crystal Re-
ceiver; Radio Guards the Baby;
What Television Needs; Class “B”
Tubes—Their Significance in Fu-
ture Audio Amplifier Design.

Review Questions

1. Four wvacuum-tube filaments
having the following resistances
are all connected in series: 20,
4, 5, 10
a. Draw the circuir diagram

showing the comnection.

b. What is the total resistance
of the combination?

c. How much current will flow
if the entire group is comn-
nected to a source of e.m.f.
of 50 volts?

2. The resistances in question (1)
are all connected in parallel.
a. Draw the circuit diagram

for this conmection.

b. What is the joint resistance
of the combination?

c. What current will flow
through each filament if the
source of e.m.f. is 6 volts?

d. What is the total current
taken from the battery?

3. The filaments of two 2014 pac-
uum tubes having a resistance
of 20 ohms each are connected
in parallel. In series with this
group is another filament having
a resistance of 10 ohms. The
entire group is supplied with
current from a 6-volt storage
battery. What is the combined
resistance of all the tube fila-
ments, and the total current
flowing,

General Quiz on
This Issue

L. Why do most regenerative de-
tectors howl when feed-back is
adjusted close to the point of
oscillation?

2. How may this condition be cor-
rected?

3. What arrangement is used in
one interference locator to vis-
ibly measure interference in-
tensity?

4. How can the Stenode be used
for short-wave reception?

5. How is the “wall of light” used
as protection against burglary?

6. What is one sain factor which
is retarding the popularization
of television?

7. What is the principle of true
“Class A” amplification?

=
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LESSON ELEVEN-—SERIES

By Alfred A.

T his series deals with the stud v of the physical
information of particular value to physics

colleges. The

N order to have current flowing in any
conductor the circuit must form a
complete conducting path from the pos-
itive terminal to the source of e.m.f.

around to the negative terminal (except in
the case of a circuit with a condenser). In
actual electrical circuits, electrical devices are
connected in either of two ways—or a com-
bination of the two. When they are con-
nected one after the other in such a way
that all of the current flows through each
of them, they are said to be in series. Thus,
in Figure 1 the filaments of all three of the
vacuum tubes shown are connected in series
with each other and with the resistor R,
across the 110-volt electric light circuit whose
em.f. is maintained by the electric dynamo
G. In such a circuit the total resistance of
the entire circuit is equal to the sum of the
separate resistances. Thus in Figure 1 if
the resistances of the inividual parts are as
marked, the total resistance is:
R:R1+R2+R3+R4+etc. (1)

The total resistance is R = 380 + 20 -+
20 + 20 == 440 ohms.

The current I flowing in the circuit is:

Another important fact regarding the se-

E 110
1 == —=———=—0.25 amperes
R 440

ries circuit is that the current is the same
through every part of the circuit, since there
can be no accumulation of current at any
point along the circuit. If five ammeters
were connected at the points marked I in
Figure 1, they would all indicate the same
current I, of 0.25 amperes. Also if a series
circuit is opened or broken at any point the
current stops flowing.

A voltage drop occurs across each of the
various resistances in a series circuit, de-
pending on its resistance. If a voltmeter
were connected across the filament of tube
A, it would indicate E =1 X R; =0.25 X 20
=35 volts. This is the voltage drop or fall
of potential across the resistance. Similarly,
the voltmeter would read 5 volts if con-
nected across the filaments of tubes B and
C, since they both have resistances of 20
ohms. If it were connected across resistance
R, it would indicate E=1 X R =10.25 X
380 = 95 volts. The sum of all these voltage
drops around the circuit is equal to 5 4+ 5 +
5+ 95 =110 volts. This of course is equal
to the voltage of the source of em.f. (G)
which is causing the flow of current through
the resistances. This illustrates another law
of the series circuit: “The total voltage ap-
plied to the circuit is equal to the sum of the
voltage drops across the individual resis-
tances in the circuit.” If any unit in a
series circuit should become “short circuited,”
the current will increase because the total
resistance of the circuit would be decreased.

Notice from Figure 1 that the voltage
drop across any resistance in the circuit de-
pends upon its resistance. Thus even though
the same current flows through all parts, the
voltage drop across the 380-ohm resistance is

www americanradiohistorv com

Question Box aids teachers

95 volts, whereas that across each 20-ohm
resistance is only 5 volts.

In radio receivers series circuits are very
common in the plate circuits of vacuum
tubes, as we shall see later. The adding of
resistances in series is equivalent to increas-
ing the length of the conductor, so that the
total resistance is equal to the sum of the
separate resistances.

Parallel Circuits

When parts of a circuit are connected in
such a way that they form separate paths
through which the current can divide, they
are said to be connected in parallel, multiple,
or shunt. Only a portion of the total cur-
rent flowing from the source of e.m.f. flows
through each path.

Figure 2 shows a parallel circuit consisting
of the filaments of three dissimilar vacuum
tubes supplied with current forced through
the circuits by the e.m.f. of the storage bat-
tery, E. Only a portion of the total current
circulating  through the battery  passes
through each of the circuits, but of course
the sum of the number of amperes of cur-
rent flowing in the three circuits is equal to
the number of amperes of current circulating
through the battery, since all the currents
combine again. The actual current in each

c B A
—
R3 R2 R
20 20 20
OHMS OHMS OHMS'
I 1 1
R4
380 OHMS
G
L
= ¥ %
110 V.
EMF
SERIES CIRCUIT
Figure 1. The same current flows

through every part of the circuit

wire of the circuit is indicated on the dia-
gram. Notice how the current coming out
of the positive terminal of the battery di-
vides to go through the tube filaments and
then combines again at the negative line.
Any number of electrical devices or cir-
cuits may be connected in parallel. The
current returning to the negative side of the
source of em.f. is exactly equal to the cur-
rent leaving the positive side. The current
is merely circulating through the circuits.
The electrical devices connected in parallel
may all have the same resistance or they
may all have unequal resistances. If the re-
sistances are equal, then it is evident that the
total current will divide equally among the
various paths, and the combined resistance

of all the paths considered together is equal

to one of the resistances divided by the
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Physics Course

AND PARALLEL CIRCUITS

Ghirardi®

aspects of radio phenomena.

It contains

teachers and students in high schools and
in laying out current class assignments

number of resistances. Thus, if five resis-
tances of 100 ohms each are connected in
parallel, the combined resistance will be

100
=120 ohms, since five paths are being
5

presented to the flow of current instead of
only one.

When the parallel resistances are not equal,
the combined resistance must be found by
another method, in which the conductances
of the various paths are considered. When
the resistances are arranged in parallel, since
several paths are being offered for the pas-
sage of the current, the effect produced is
the same as if we were to increase the cross-
sectional area of the original conductor. The
current passing through the separate resis-
tances is proportional to the conductivity of
each path.

It was earlier stated that the conductance

1

of a circuit is equal to —. That is, the less
R

the resistance of a wire, the greater is its
conductance or ability to conduct current.

Conductance is expressed in mhkos. Thus if
A B8 C
At Rr2 R3
20 OHMS 10 OHMS 5 OHMS
[=Iavfa+lc s ¥+ le |
1
| 1
st . . =
o”ﬁ\ £=6V. [.\‘ﬁ IaxR—a l“Rs
— 4
|
Ll +lg +le fo+1e le

PARALLEL CIRCUIT
Figure 2. The current divides and
part floaws through each branch

the resistance of a conductor is 5 ohms, its

1
conductance is — = 0.2 mho.
5

The conductance of the cntire parallel cir-
cuit is equal to the sum of the conductances
of its individual branches. Thus if R stands
for the combined resistance of the parallel
circuit, and ®, T2, I3, etc, stand for the in-
dividual resistance of the parts of the par-
allel circuit, then

1 1 1 1
—_— =4 — 4 —fetc.

R I T2 Ia

)

from which the combined resistance R may
be calculated if the resistances of the indi-
vidual branches are known. Thus in Figure

2 the combined resistance of the three fila-
ments in parailel is:

1 1 1 1

=—
R 20 10 5

from which R=2.9 ohms. Ans.

Notice that the combined resistance is less
than the resistance of any of the paths. This
should be expected, of course, since even the
path of the lowest resistance is having sev-
eral additional conducting paths connected
in parallel with it so that the resistance must
be less. Additional paths increase the cur-
rent-carrying ability of the circuit; that is,
they decrease the resistance.

We see that two or more equal resistances
in parallel is merely a special case of parallel
circuits. Equation (2) can be used for any
condition of equal or unequal resistances.

In a parallel circuit the voltage across each
branch is the same as that across every
other branch and is equal to that supplied
by the source of em.f. The current which
flows through each branch is simply equal to
this voltage divided by the resistance of the
branch. Thus in Figure 2, if the battery
supplies an e.m.f. of 6 volts, the currents in
the various branches are:

E 6
Ja == — =—=0.3 amps.
r 20
E 6
Ib—=—=—=0.6 amps.
T2 10
E 6
Ic=—=—==1.2amps.
I

Therefore I=0.3 + 06 + 1.2 =2.1 amps.
(This is the total current supplied by the
battery.) As a check on this calculation we
may calculate the total current directly from
the value of the combined resistance of 2.9

ohms obtained above for the circuit. Thus
E 6

]—=-—-==——=21 amps (which checks
R 29

with the value just calculated.)

In a parallel circuit, if any one of the
branches is opened, current will continue to
flow through the others. The conditions ex-
isting in parallel circuits are as follows:

1. The voltage is equal across all branches.

2. The combined resistance is less than
the resistance of any branch of the circuit.

3. The total current is equal to the sum
of the currents through all the branches.

Parallel circuits are very common in radio
receivers. In battery-operated receivers the
filaments of the various tubes are usually
connected in parallel across the source of
e.m.f. (battery). In a.c. electric receivers the
filaments of the tubes are connected in
parallel across the filament winding of the
transformer. The plate circuits are con-
nected in parallel across the B supply unit.
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HANDY KITS
No two ranges alike

1-Watt Kit
List price $6.00

2-watt Kit
List price
$8.00

Grid
Bias Kit
List price $3.70

(See your prices below)

More good news! Our first Handy
Certified Kit made such a hit with
Servicemen that we have added two
more. Three L.R.C. Kits now, sup-
plying every possible range you need
for any radio set.

The 1-Watt Kit (20 Resistors)—500
ohms to 3 megohms—gives you thou-
sands of ranges, easily obtained from
the formulas we supply.

The 2-Watt Kit (20 Resistors) —500
ohms to 500,000 ohms—provides all
the needed high-wattage units.

The Grid Bias Kit (10 Resistors) —
for biasing 24, "26, 27, *T1-A, °10, 45,
*50 and 47 tubes. Complete informa-
tion on proper biasing of tubes with
every kit.

Each kit is Factory Sealed, Factory
Tested, Factory Guaranteed. With
either of the 20-unit Kits, we send the
famous I.R.C. Resistor Replacement
Guide and Color Code Chart Free.
See your jobber or mail the coupon.

International Resistance Co.
PHILADELPHIA TORONTO

International Resistance €

0.
2006 Chestnut St., Philadeiphia
Gentlemen:

I enclose check (or money order) as noted, for whjch
please see that I receive Metallized Kit.
O $3.50 for 1-Watt Kit (0 %4.65 for 2-Watt Kit

[1$2.15 for Grid Bias Kit (Prices higher in Canada)
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CATHODE RAY
TUBES

The untold possibilities of cathode ray tech-
nique are now thrown open to you. For
the first time there is offered a line of prac-
tical, efficient cathode ray tubes well within
reach of any pocketbook. For example:

3”  Deflecting Plate Type
(above) makes available cath-
ode ray principle at low cost.
Six-prong base. Price: $15.

S-14 Type in glass envelope
similar to wusual -45 power
tube. Single set of deflecting
plates. Useful as voltmeter,
ammeter and resonance indi-

cator or any form of wave
analysis. Price: $7.30.
Write for literature on Globe
cathode ray tubes, as well as
television receivers, lens discs,
crater lamps, plate lamps and
motors.

GLOBE TELEVISION &
PHONE CORP.

185 Devonshire Street
Boston Mass.

RACON Announcmg

. A radically new type Horn, having a com-
plete circumfer-
ential coverage
of 360 degrees
with even intens-

ity of distribu-

tion.
Send for NEW RADIAL HORN
Complete Stormproof, demountable and is
New perfer}:\tly adapted for use otn

trucks, tower equipmen
f‘atalog 0;‘ churches and general public ad-
0!:.15'12“ dress use where a complete cir-
ni

cumferential coverage is desired.

Agein the pioneer manufacturers of
wcoustic sound reproducers prove. their
Leadership with © this  New Radial
{orn.  You must also remember
thore'is o acon Horn for evers purpose
and nothing is finer than Racon.

Address Dept. R.N.-T
RACON ELECTRIC CO., Inc.
18 WASHINGTON PLACE NEW YORK
LONDON, ENGLAND TORONTO, CANADA

PATENTS

Write for Free Information, HOW TO OBTAIN A
PATENT and RECORD OF INVENTION—or send

drawing or model for examination.

MILLER & MILLER, Patent Attorneys

FORMER MEMBERS EXAMINING EURPS U. S.PATENT OFFICE
1006 Woolworth Bldg., Dept. H, New York
680 Earle Building, Washington, D. C.

Gol Shicld (ke Ticture on, tho riind 500, Any size
Carrying case for the Sprayberry Set Tester.,.... $2.75

ALUMINUM BOX SHIELDS B
1o order.
“BUDDY' TestPrads 4 %% ebRrp poing
Instlument box for Montyn s Tester.............. 2.25
can furnish everything

Gonume "ALCOA" stock, silyerdip finish, 5x9x6 $1.89
‘ ’
phonogra nh
needles, $1.50 pa; We can furnish all parts for thy
We arts We
descnbed in thls magaxme Give Us a trial. Piease include Dvstave

et gize $4.65. 10x6x7 Monitor size $3.25, 3xx5
SET FedvER BELUXE Sncrimd i ooante! Radio News:
89 Cortlandt
BLAN, the Radio Man, Inc., g 5% $ortandt st.

Chatty bits of
news on what is
happening before
the microphone

By
Samuel
Kaufman

ETWORK listeners
N throughout the na-

tion recently wel-
comed the radio-famed Rol-
lickers Quartet back to the
microphone. The four har-
monizers are now heard on
Mirs. Blake’s Column (NBC),
Tuesdays and Fridays, and
on the Linit Bath Club
(CBS), daily, except Sat-
urdays and Sundays. Victor
Hall, second tenor of the group,
organized the Rollickersin 1926.
In the brief span of a half
dozen years the quartet soared
to stardom on numerous net-
work programs in addition to
making talking-picture shorts
and phonograph recordings. In-
dividually and collectively, the
members of the quartet have
appeared on the Broadway mu-
sical comedy stage and have
made personal-appearance tours
of moving-picture palaces in
key cities throughout the United
States. Some of the past pro-
grams on which the Rollickers
were - regularly featured were
the Camel, Maxwell House,
Stromberg- Carlson Armstrong
Quakers, La Pahna Van Heu-
sen, Quaker State Oil and Hud-
son-Essex hours. In addition
to their numerous permanent
features, the quartet made fre-
quent guest appearances on
other programs. The Rollick-
ers consist of Clark Bremer, first
tenor; Carrick Douglas, bari-
tone; Eugene Critzer, basso, and Clifford
Lang, planist and arranger, in addition to
Mr. Hall, whom we have already noted as
second tenor.

HE “Uncle Don” programs of Don Car-

ney, presented daily over Station WOR,
are among the most widely followed chil-
dren’s broadcasts in the country. Uncle
Don’s etiquette club has a membership of
over 300,000 youngsters. His daily mail
reaches tremendous proportions, and now
and then he hears from some ardent listener
on foreign shores. Don hails from Michi-
gan. He picked up piano playing “by ear,”
and his first job was playing in a nickelo-
deon. Later he played in a restaurant and
on the vaudeville stage. Then he turned his
attention to farming and shipbuilding. He
returned to the entertainment field as an
extra in a D. W. Griffith film. His first ra-
dio venture was on the announcing staff of
WMCA, New York. He was invited to try
out for the stellar rdle in WOR’s “Main
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DON CARNEY

Street Sketches,” and clicked
from the start. S:nce then his
unique children’s programs
brought him new laurels. And
his popularity is by no means
restricted to the younger gen-
eration, many adults being on
his fan roster.

A. ROLFE, the rotund
¢ dance-band director,
whose brilliant ~hythrm was
the highlight of the old Lucky
Strike programs, is back on
the NBC, being featured on
the Ivory program sponsored
by the Procter & Gamble
Company. Rolfz now con-
ducts a 35-piece ensemble in
popular dance selections. At
the age of severn, Rolie was
an accomplished cornetist.
When he was eleven years old
he toured Europe as a boy
trumpet wonder. During his
varied career he has directed
orchestras for the vaudeville
stage, managed moving-picture
production and conducted military bands.
He finally began his study of dance rhythms
which led to his present radio popularity.
He is fifty-one years old, and although one
of the oldest, he is one of the most popular
dance conductors on the air.

NGENIOUS and
amazing feats of
science were brought
before CBS listeners
in a series of un-
usual broadcasts
from the laboratory
lecture-room of the .
General Science De-
partment in the |
School of Commerce |
of New York Uni-
versity. The broad-
casts, Saturday eve-
nings, under the di-
rection of Dr. E. E.
Free and his staff,

" 0 ?nmg: RN
45 ;

AT

ROLFE
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DR. E. E. FREE

made distant listeners “wit-
nesses” of intricate scientific
experiments achieved with
rare and costly apparatus.
Thus the chain’s listeners, in
their own homes, had the ad-
vantage of benefiting by ac-
tual laboratory tests in one of
the nation’s great universities.
Taking into consideration the
limitations of the microphone,
Dr. Free and his associate lec-
turers so reconstructed these
lectures that audibility, rather

roadcastin

Personal inter-

views with broad-

cast artists and
executives

ley, Jr., Company. Mr.
Culbertson is presented three
times each week, on Mon-
days, Wednesdays and Sat-
urdays. On his first two
programs of each week, Mr.
Culbertson analyzes a con-
tract bridge hand for his
listeners, telling how he him-
self would play it, and why.
On Saturdays he conducts
general discussions on the
fine points of the game for
beginners, average players
and experts. Although Mr.
Culbertson had  previously
been heard over the air, this
is the first extended series in
which he is presenting a de-
tailed analysis of his system.
Mr. Culbertson’s recent chal-
lenge match with Sidney Lenz
made him one of the most
i widely discussed personalities in
A the bridge world. His wife,
: who was his partner in the
Lenz challenge match, joins her
] husband on the air from time
to time.

LORENZ ZIEGFELD, mu-

sical comedy impresario,
than visibility, permitted “wit- : whose “glorifying the American
nessing.”  For example, lis- L girl” shows have placed him in
icners to one of the broad- — S5 eraess - the fore among theatrical pro-
casts heard sounds that are MR. AND MRS. ELY ducers, has carried his glori-
not ordinarily audible to the CULBERTSON fication efforts to the micro-
human ear. These were made phone. As the producer of
available by sensitive micro- the Ziegfeld Radio Show,
_phones and special laboratory apparatus.  sponsored by the Chrysler Corporation over

The purpose of this program was to demon-
sirate what science terms “capillary action.”
Soap bubbles were heard bursting, ginger ale

was heard fizzing and soap was heard
lifting particles of dirt from a human hand.
The “bombard-
ments” and un-
usual effects of

these sounds com-
ing from such com-
monplace sources
was the basis of
the interesting ed-
ucational program.
Educational pro-
grams, when in-
jected with the
element of novelty
and entertainment

as in this series,

draw wider audi-

% ences and are
I;IEI?I(E%I\;%D more ecffective
d than plain talks.

Dr. Free’s example
can well be followed by other educational
broadcasters.

LY CULBERTSON, one of the world’s
greatest authorities on contract bridge,
has joined the ranks of regularly heard
broadcasts as the featured personality of an
NBC series sponsored by the Willlam Wrig-

the CBS, Sunday evenings, Mr. Ziegfeld
brings to the air unusually conceived pro-
grams which are chock-full of talent. If the
producer continues the high standard of
guest artists he used in his first few pro-
grams, the series will undoubtedly be one
of the most popular weekly features on the
air. Such outstanding names as Will Rogers,
Lupe Velez, Eddie Dowling, Billie Burke
and Helen Morgan were included in the first
few programs. Mr. Ziegfeld, it seems, de-
cided that he would follow theatrical tech-
nigue in producing his radio series. In or-
der to rehearse the programs as long as they
desire, the producer, his guest stars and mu-
sicians utilize the facilities of an outside
studio in Steinway Hall, New York. The
actual broadcasts also originate in this re-
mote-control point. This identical studio
was the original WABC “key” studio of the
CBS before the chain moved to its own
building on Madison Avenue. The studio
has since been taken over by the Columbia
Concerts Corporation, a CBS subsidiary spe-
cializing in concert management. New dec-
orations have been placed in the studio, and
microphone-stands and music-racks have
been repainted for the occasion of the Zieg-
feld series.

CLOSER alliance between radio and
the theatre was affected recently when
Merlin H. Avlesworth, president of the Na-
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Pay for Your Training _iﬂ Easy

—

Payments After You Graduate

Don’t spend your life_slaving awsy in
some dull’l. hopeless job! Don’tbe satisfied
to Work fora mere $20 or $30a week. Let
me show you how to make AL
MONEY in RADIO—THE FASTEST-
GROWING, BIGGEST MONEY-MAK-
ING GAME ON EARTH!

JobsLeadingtoSalaries
of $50 aWeekand Up

Jobs as Designer, Inspector and Tester,
—as Radio Salesman and in Service and
Installation—as Operator or Manager of
a Broadcasting Station—as wireless Op-
erator on a Ship or Airplane, as a Talking
Picture orSound Expert—HUNDREDS of
Opportunitiesforfascinating Big PayJobs!

10Weeks’ShopTraining
AT COYNE IN CHICAGO

We don’t teach you from books. We teach
you by ACTUAL WORK on a great outlay
of Radio, Broadcasting., Television, Talking
Picture and Code equipment. And because
we cut out useless theory, you get a practical
training in 10 weeks.

TELEVISION

s Now Here

And TELEVISION is already here! Soon
there'll be a demand for TELEVISION EX-
PERTS! The man who getd in on the ground
floor of Television can have dozens of oppor-
tunities in this new field! Learn Television at
Coyneon thevery latestTelevisionequipment.

Talking Pictures
A Big Field

Talking Pictures, and Public Address Sys-
tems offer golden opportunities to the
Trained Radio Man. Learn at COYNE on
actual Talking Picture and Scund Repro-
duction equipment,

Pay After Graduation

To a few honest fellows I am offering an op-
portunity to get a training and pay forit aft-
er they graduate in easy monthly payments.
You get Free Employment Service for life.
And if you need part-time work while at
echool to help pay expenses, we'll help you
get it. Coyne ig 33 yeara old. Coyne Training
is tested — You can find out everything abso-
lutely free. JUST MAIL the Coupon for My
BIG FREE BOOK.,

TN S CH A CHEN O NN W i GO R VR CED 55D G CXA GEN T AN GUR BVR N R
H. €. LEWIS, President
Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. E2-3C; Cricago, 1.
Send me your Big Free Radioc Book and all de-

tails of your Special Introductory Offer, and how
I can pay for my training after I graduate.

Name...

Address....

.....State .

I—ity ............ .
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tional Broadcasting Company, was elected  seventeen and then joined the army for two
president of the Radio-Keith-Orpheum Cor- years of service. Then he opened his own
poration. Mr. Aylesworth is retaining his  show and worked with it all through the
NBC post in addition to his new amusement  Middle West. Pat hails from Georgia. He
assignment. Thus the two great entertain- worked on a farm until he was seventeen
ment enterprises of the Radio Corporation and then moved to Birmingham, Alabama.
of America are brought under a single lead-  After singing on local amateur nights, he
ership. Of special interest is the statement joined the show business and trouped for a
of David Sarnoff, president of the R.C.A, long period. Pick and Pat met in New
which follows: “The activities of the Na. VYork and teamed up for their WOR pres-

U%Rﬁl'iCYClOPEDIAofMéRAD’IOINDUSI‘R? tional Broadcasting Company in the field of entations.
WM e entertainment are so interrelated with the

Hﬂ ESALEP'RIEES general entertainment field that it was felt —

All that is new in Radio is listed in this money-saving the re uiremcnts of efﬁcienc and econom .
SPRING 193 SUPPLEMENT q y 1 ec y ; :
HEERY TR A fye IOBTRELRRSERY £ | would be served by the co-ordination of  JOFN CARLILE, production director of
%Etsclilw %“t"“:“ﬁm: Rsmz.fc Di“l&'}l‘bg{i\‘v»%”lomtp 550 both entertainment interests under a single the ; ’th as e:\pressg thsome 1]ndyeresr2n%
3 - yne ecelvers: Automobile ) Elimina- . . N 2 -
!\o%carnd\\'.‘r:’\clrlto!')Fll\uI?(obrlr_‘GeAnjgat producing 110 volts, 60 cvcies president.” And, likewise, Mr. Aylesworth oplnlon?t'o %Voﬁces Obe ehwor d bng tlje
AC; Aut > ig ress Amplifiers eal or Political . . T 3 E
izt e ;%Q\‘G"'?“Mx\’i“‘tg i P s et asserts: “The co-ordination of radio broad- gierrsorIuti lisle;ar‘z oof L/?:eCarfiII]e’s ?gg to0 select

-D.C. Weston Meters and Analyzors: . -Super h C L

I3 ivers, verters, Coils, Switehes; 14 o 1 * .

ALERATE SR e Sk Shicht § | casting, stage and screen entertainment, is all new announcers for the CBS, and ho

Yffors . 1
.‘('fc%uablé boolk It is not just
another Carai06-1l1s Indeed

MVW\/MWV\N\M/\/
; i “,A. ’
e . 1 v 3
X4

© Shor!
tube “"Super-Het'"

pSuper-Het" ssentinl Tuner Kits: Combination 33 1/3 and 78 logical and highly desirable. They are natu- g -
.M. Elee. Phono. M and Pick-Ups; Class “B" Amplif . . o G 5
e Bas, e Motors and, Lok Stes Universal Brnoket rally associated and each will benefit the thinks that some of our noted personalities

Mount 171-245-247.250 A.C. Power Replacomant Transformers,

Neon Mashlizht Roio Set Troule Stootes Columbia Auiom atig other. While the National Broadcasting and ] I;Uk;hc tlll]fe .Wgul%v[maée fTCCﬁS?ful aptl})lug
o 20 a h kL e 0 . . . . S
other icen‘;;“.ge.r._uli?:;tl-e)c!pa:tE‘OCI(X}g’()‘l"’]l‘o)‘FNEi?‘ll)sﬁlcis! Radio-Keith-Orpheum Corporations’ organi-  ¢21 Sof ot; ﬁe JOt > ; o artlle 'e{ev;eﬁ 3 af
TROCK AN Beslzwe Ji. AUDITORI UL SoUNR zations will be entirely separate, there is a  OD€ R AoIces fon i€ aingisAthatio
and ‘‘B'" AMPLIFIER INSTALLATIONS. - . h Governor Franklin D. Roosevelt, of New
e ey 3] AT great opportunity to co-ordinate these two York. F G Alfred E. Smith’
e ovetieste our 13 WATT Forces i ting the d ds of th b ork. Former Governor re . Smith’s
y Ty, Subg, THRED STAGE orces in meeting the demands o e pu roice. th duction director holds. is
TORIUM AMPLIFIER, here. tic.” Mr. Ayl th d hi dual thor- voice, € production 1rector olds, 1s one
it ilustrated. which we soll ity will oy csworth, under his dual au g entirely his own, and obviously would not
for only 529.50! ity, will supervise all of the broadcasting, )
® By all means. _consult our do on the air for anyone other than the

o Engineering Staff  hefore yvou theatrical and motion-picture projects in . "
ire b a blic nddress . - . . 7|
$ 950 Ersbe ko A EaC: s oaTess New York’s Radio City, which is now under CGoOvernor hlmSEIf,' Mr. Carlile jind§ that
— ment . . e President Hoover’s radio voice is typical of

ST SANSATE Yoy Blo MoNEY L ond bty iy § | CODStruction. a kind of man who is so often inarticulate
i“n"a’Z?'T“?fﬁlfeix'é53'e’i.iﬁ“i”fé"§’$°§’v2%2‘\53253@?5&%R_zFOR‘“ as a public speaker.” But our informant
TR ot peirements. 75 ol lL cheerfully pive vou ICK and Pat, of the WOR Minstrels,  hastily adds that the importance of a Presi-
gif‘bﬁ‘;“'51,;3;’;3,"%‘;’;{3:33"‘,‘3;,;'_{7\‘;3;‘,?;,;;‘,“-";‘{;g’;f“‘gg‘;gﬁjf“;{’gfjﬁ have been drawing a constantly growing  dent’s utterances will always insure a large
e RIS Sy HC or DG, Racon Products! audience for their Thursday broadcasts. radio audience, regardless of the quality of

N e A Minstrel skits over the air were quite nu-  his radio voice. Turning towards foreigners,

merous in the early days of radio, but few  Mr. Carlile points out that Premier Ramsay
have survived. Those that have, however, MacDonald, allowing for his Scottish accent,
did it on exceptional program merit. Both has one of the richest, fullest and most flex-
Pick Malone and Pat Padgette were with ible voices ever heard on the air. He adds
the Merrymakers Quartet on WOR before that probably no voice ever heard on the
2 < : 2 T they started the minstrel sketch. Pick was air has so much character or so thoroughly

th born in Dallas, Texas, but was raised in paints a man’s character as the voice of

123N West 17 St. New YorkNY. Oklahoma. He joined a stock company at  Premier Mussolini.
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lity, tone, selectivity, and power I M h d
i o voondpay | athematics in Radio
(Continued from page 38)
For point A, ¢ equals about 43° The derivative of a sine function is equal
SRS, T I to its cosine function, times the derivative of
) I I I R YA the function.
i 1 o D, « 14 %€ o
4 But the tangent of these angles is by def- d (cos v) dv
1 - inition equal to the derivative of the func- 7 —  —  _dinv—_
e e e e - tion at its respective points; thus: dx dx
(‘OMI‘LF,ITF) $4'0.007idnﬂludes set, rci\mote Scotntroll,
$ g r kit, 5 @ (¥Yna spcaker. only . .
;gg.p()loe.ssteullterstuzjlflsd q;gcnctzn?\[gllﬁcd?c‘ V%lrite eto‘.’l&:l]y}- ~—— at point A is about 1 d (tan v) dv
J-M-P MANUFACTURING CO., INC. dx S
3427 Fond du Lac Ave., Milwaukée Wis. Cw o« g« « 20 8. =sec’v —
&« 113 C o [14 .31 dX dX
[ < i« 143
FREE——FREE L dy L d (cot v) . dv
- A . . ints A 9, —— = — sy
WHOLESALE RADIO CATALOG Flotting) e o B dx ds
—_— - T 0u B and C, respectively, we have the graph of .
" oo e wath T B BOol ’ dy ) Sec v and csc v above are the abbrevia-
(136 pages) Figure 5. But this — curve is further no- ,tI{(l)]ns forrseiz}nt ax;d t}closecz;;nt, reij?th?yi
Write now, for your dx e application of the above differentia
free copy éhocl;yfull ticed to be the same as the function y — forms to radio theory is now quite readily
P . COs X, s0 it is apparent that: presented.
of radio and electri- A
# cal bargains. ———— —=cosX
: ax
Qmerican Salesg @Umpan? or the derivative of the sin x is equal to the .
1 Lt cos X A Correction
Wholesale Radio Distributors i X . .
Figure 6 shows the functions y = sin x .
44 W. 18th St. New York, N. Y. a and y == cos x plotted together. At the bottom of page 1030 in the ]‘une,
1932, issue of Rapio News there is an item
r . Py headed “Electro-dynamic Unit,” giving the
RADIO’S REWARDS Formulas for szferentzatmg maker’s name as the Fox Amp,lif}'ing Com-
Standard Forms pany, 625 Board of Trade Building, Toledo,
Eﬁﬁ,iii.}éf‘ifr‘é‘r"ffu‘é}{ff’rifﬁo"f&"iré‘f& o The following formulas are a continuation Ohio. The illustration also contains a name-
R pldest cudlo sohool. ﬁif“l‘:éf._’éﬁf}; of the ones listed above from (1-5) inclu- plate on which the name Fox appears. SIHCF
f I e e Catalog B imejobligation sive. the magazine was printed, the company’s
IMLN' RCA INfS*;“TUTES:fI{!&c-7 d dv name has been chang}?d tfo the Blllld Sfpetahkgr
2 Home Office, Dept. RN- si = C any, and in the future all o eir
adio Corporation of i ’ 6. SInV) =cosv— ompany X
{frri:icaog?;gi;ﬁarz 75 Varick St. New York dx ( ) o products ;Nill carry the name of Bud.

wWWwW americanradiohistorv.com
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D. C. Set Tester

(Continued from page 25)

All measurements are made in the same way
as for a five-prong tube except the d.c. heater
voltage, which can now be read by properly
setting Sswitches S7 and S10.

The full-wave type —80 rectifier can be
tested with the same adapter. For the
measurement of the d.c. voltage on the regu-
lar plate, sct your switches as for plate volt-
age on other tubes, but reverse the polarity
switch.

The second voltage on the plate can be
obtained by setting switches for screen-grid
voltage; that is, with switch G1 (88), and
reverse the polarity.
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regular 5-prong socket.
current and grid bias arc obtained as usual,
but G1 now control the input plate circuit
and it is with the aid of this switch that the
current and
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COMPLETE PANEIL SPECIFICATIONS
Figure 3. (Above) The main panel.
Figure 4. (Below) The resistance-

mounting sub-panel

Current in both plate circuits can be mea-
sured by setting the switches the same as
for plate current and screen current, and in
this case the polarity switch should remain
in its normal position.

The pentode type -38 is measured in the
same way as the —24, =35 and -36. Pentodes
of the heater type have a difierent prong
connection and they should be inserted in the
adapter 955KS and this adapter in the spe-
cial socket (VT3) marked for these tubes.
The measurements are then made in the
same way as for any screen-grid tube. This
includes the measurement of the screen cur-
rent which is obtained by setting G1. The
heater voltage, if it is, d.c,, can be read by
setting switch H.

The Triple-Twin should be inserted in the

Plate voltage, plate

voltage in this circuit are
measured.

On any indirectly heated tube, the heater
voltage, if d.c, can be measured with the
5-5 adapter. This same adapter makes pos-
sible the reading of control grid-to-heater
voltage. Throw switch G2 for this measure-
ment.

Resistance Measurements

The 10-volt range of the voltmeter circuit
has been calibrated for resistance mecasure-
ment. In Figure 2 is shown a reproduction
of the meter scale with the resistance values
marked on it. This scale was made with a
battery of 9 volts in series with the un-
known resistance. Satisfactory measurements
can be made of resistors from 100 ohms to
50,000 ohms.

Constructional Details

The whole tester can be carried in a small
wooden case of 9% inches by 538 inches by
234 inches deep, inside dimensions. The
main panel is made of 3/16-inch bakelite
and drilled according to the specifications
in Figure 3. The resistors are supported on
a subpanel which in turn is held in place by
the terminais on the meter and straight, rigid
wires, The drilling specifications of this
subpanel are given in Figure 4. These two
panels can be obtained drilled and engraved
from the Shallcross Mfg. Co.

When wiring the tester, the constructor
should be careful to connect as many wires
as possible before putting the subpanel in
place. The greater part of the wiring is
zoing to De inaccessible after the mounting
of the subpanel.

Parts List

A1—Na-ald adapter, tvpe 954DS (5 to 4
prong adapter)

A2—Na-ald adapter, type 955GKS (5 to 5
prong adapter, pentode tvpe)

M—Weston model 301, flush type meter,
bakelite case, 0-1 ma., d.c.

P—Na-ald test cable plug, type 905L

R1—Shallcross super Akra-ohm resistor, type
WE-1, 123 ohms

R2—Shallcross super Akra-ohm resistor, type
6-M, 9850 ohms

R3—Shallcross super Akra-ohm resistor, tvpe
6-M, 90,000 ohms

R4—Shallcross super Akra-ohm resistor, tvpe
6-M, 150,000 ohms

R35—Shallcross super Akra-ohm resistor, type
6-M, 750,000 ohms

R6, R7—Shallcross super Akra-ohm resistors,
type 6-M, 100 ohms

R8—Shallcross super Akra-ohm resistor, type
6-M, 9000 ohms

R9—Shallcross super Akra-ohm resistor, tvpe
6-M, 750 ohms

S1, S2, S3, S4, S5—Vaxley push-buttons,
type 2001

S6—Yaxley single-pole,
switch, type 720

S7, S10—Yaxley single-pole, double-throw
jack switches, type 730

S8, S9, S11—VYaxley double-pole, double-
throw jack switches, type 760

VT1, VT3—Eby UY type sockets

VT2—Eby UX type socket

2 Eby binding posts, marked -+ and —

1 conductor cable, 6-wire

1 screen-grid lead and clip

1 Shallcross type 650 radio set analyzer panel
and subpanel, drilled and engraved

1 Blan carrying case, wood, complete with
clasps and hsudle

single-throw jack
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JUST OFF THE PRESS!

TROUBLE
MAN

She
prray
i
e

OHNF. RIDER
! yoLuMEd

Volume No. 2

of the
Perpetual Trouble Shooter’s Manual

YVolume No. 2 of the Perpetual Trouble Shooter’s
Manual picks up where Volume No. left off
Absolutely no duplication of material in the two
volumes. More than 700 pages of the finest type of
helpful radio service material that it was humaply
possible to secure.

In this manuval John F. Rider fulfills every de-
mand made by the servieini industry for serviee
data. No other manual furnished the information
contained fn Volume No. Rider contacted the
Jaboratories of the radio receiver manufacturers and
secured Information which is not shown in their own
manuals. For the first time in the annals of radio
gervice manuals, commercial radio receivers are
broken down and point-to-point resistance data is
given. This is the finest tvpe of service information
and complies with the requests of service wmen.

Sercice men the country over have continually de-
Zlandul electrical values of all resistances and con-
CRNCTS.

Volume No. 2 of the Perpetual Trouble Shooter’s
Manual complies with these demands by giving
electrical values for every resistor® and condenser
contained in every receiver Shown in the manual. . . .
Yes sir—every resistor and condenser shown in jhe
manual bears electrical values. )

Service men the countiy ovcr have continually
asked for resietor and condenser vaelucs used in
Atwater-lient receivers.

Volume No. 2 of the Perpetual Trouble Shooter’s
Manual gives resistance and capacity values for
every Atwater-Kent receiver shown in the manual.
No other manual offered in the radio industry ¢ca-
tains this type of information.

Volume No. 2 shows wiring diagrams—chassis
layouts—photographic views—alignment data—loga-
tion of trimmer condensers—trimmer comdenser ad-
justment frequencies——socket layouts—voltage data—
color coding—peak frequencies of super-heterodyno
receivers—eoolor coding o resistances—point-to-Doint
resistance data—in fact XVERYTHING the service
man Or service shop requires to enable rapid and
accurate service work.

POINT-TQ-POINT DATA
Here is an example of the point-te-point resists

ance data. This is a partial listing of this kind
of material as applied to one receiver in the manual.

From '47 Space Grid to IF Plate
From '47 Space Grid to Ist Detec
Plate
From ’47 Space Grid to RF Pla
From ‘347 Space Grid to IF Scree
Grid . wh. ohms
From 47 Spac
Screen  Grid
From *47 Space
I - - . b e gy s
From '47 Svace Grid to Ground

29,454 ohms
50 ohms

50 ohms
26 ohms

ohms

ohms
ohms

From '47 Contro! Grid to Ground...... 59.250 chmns
From 1F Screen Grid to Ground. .. 7,000 chms
From |F Control Grid to AVC Tube

Plate  wrehisompiom s maad b fae @b a3 50 chms

We want vou te know that John 17 Rider mailed
severnl thousand questionnaires to service men at
large and to owners of Volume No. 1. to determine
what was wanted. The demands and Tequests as
volced in the answers are contained in Volume No.
2. . . . We guarantee that it has no equal—and
we back up this guarantee by making You the judge.
If vou don’t like the manual—send it back and get
_\'ou{) money. . . . This manual is as you want it
to be

Sold with a Money-Back Guarantee!

e s s = Us¢ This Order Blank emm e s e aws:
Radio Treatise Ceo., Inc.
1440 Broadway, New York City

Here is $5.00. Send me. postpaid. Rider's Vol-
umo Neo. 2 of the Derpetual Trouble Shiooter’s
Manual. If I am not satistied with its contents

and retyrn the manual in prood condition within
10 days, you will refund my money.

BRI Lm bt m a0 ¢ M rieneind o o s s sk W ST Wimnas o -
Address. . o=t -

Gl riamsenos - - e b
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from a serviceman who has dis-
covered the advantage of con-
centrating on Centralab Volume
Controls.

Each and every Centralab con-
trol has been tried and approved
for use in the various receivers
specified in our Volume Control
Guide. Even where the original
control differs in appearance, or
1s of the wire-wound type, the
Centralab unit invariably func-
tions hetter.

Order 5 Centralab Replacement
Volume Controls and get the new
50c VOLUME CONTROL
GUIDE FREE.

Get this service carton of 10
Centralab Fixed Resistors which
list at $3.00 for only $1.75.
FREE: the new QUICK REF-
ERENCE WALL CHART
showing resistance combinations
at a glance.

Central Radio Laboratories

Milwaukee, Wis.

S——

Rapio News ror Jury, 1982

Sounds That Microbes Make

(Continued from page 14)

both circuits is placed a transformer (T)
which serves to transmit the frequencies to
the amplifier.

The Amplifier Circuit

As soon' as one deals with very accurate
nmeasurements, the construction of the am-
plifier plays a still greater part than for
musical reproduction purposes. Only such
amplifiers are suitable which are perfectly
distortionless. The conventional type of
resistance-coupled amplifier is best for this
purpose. Figure 8 shows a circuit of such
a four-stage amplifier. At a and b the
“saw-tooth” oscillator, described above, can
be connected. The amplifier is very simple.
The coupling from tube to tube is through
a condenser of 10,000 to 50,000 mmfd. and
the supply to plate and grid potential takes
place through high resistors in the usual
manner. (R2, R3, R4 = 5 to 1 megohm ;
R5, R6, R7 =1 to 2 megohms.) It is im-
perative that high-quality condensers and
resistors are employed only. For the first
three stages one utilizes hi-mu tubes and for
the last one (VT4) a power tube of the
necessary size. Here two tubes can be con-
nected in parallel (as shown in dotted line).

The construction must be done Very care-
fully. The coupling resistor should be rated

mfd. serves to by-pass undesirable frequen-
cies. The bias of the tube is adjusted to cut
off the plate current in the “rest” position.
Each impulse transmitted to the grid by
the transformer partly neutralizes the bias
and the resulting plate current energizes the
relay. To the relay is connected the
Morse recorder and the necessary battery.
The complete set-up is shown in the photo-
graph in Figure 11 and in the schematic
in Figure 12.

The Possible Applications

The two circuits described here permit a
recording of microscopic experiments of all
kinds. Figures 13a and 13b show some il-
lustrations. View (1) represents the micro-
scopic image of a capillary tube through
which a liquid is to flow. As soon as the
color of this liquid varies in any way, we
obtain by method (1) a reading of different
magnitude which is directly proportion to
the change in light intensity. As the coloring
of the liquid depends on the quantities of
coloring matter, we have here a way to
measure the quantity of these substances.
View (2) shows the forming of crystals.
Similar studies can be made of red blood
corpuscles, bacilli or other organisms. Here,
too, a calibration of admitted light quantity

il

NEON OSCILLATOR

]<-— t szcoua.~+— «szcow—»’

AMPLIFIER

s e s

ey~

Tl

MECHANICAL LAYOUT FOR RECORDING APPARATUS

Figure 12 (Top).

At the left is shown set-up for the neon oscillator; at center,

the amplifier; and right, the rectifier and relay
TYPICAL RECORDING

Figure 14 (Below).

This is how the records show on the tap as energized

by the relay

at 2 watts. The bias for the first three tubes
is very small (about —1.5 volts). For the
last stage it should be about 1/10 of the
plate voltage. The plate potentials can be
rather high for the first three tubes, 120 to
150 volts. For the last tube use the manu-
facturer’s specifications. If difficulty is ex-
perienced with audio feedback or high-fre-
quency feedback, the small blocking con-
densers (C4, C5 = 50 to 100 mfd.) will re-
lieve this condition. It is also recommended
to place a 20-ohm resistor in series with the
filament of the first tube. With many tubes
the connection of a resistor (RS, 5 to 1
meg.) in the grid lead aids in quieting the
circuit. Here also it is recommended to
thoroughly shield the entire amplifier.

If one wishes to work with one tube less,
connect the plate of the second tube to that
of the third through a short-circuiting switch
(K) and remove the third tube. For most
purposes this three-stage amplifier suffices.

If the “saw-tooth” oscillations must be
made audible, a loudspeaker can be con-
nected to the last tube. However, if the
fluctuations must be registered, this can be
done with a Morse recorder.

It is only necessary to rectify the output
of the amplifier, The diagram of this rec-
tifier is simple (Figure 9). It consists of a
transformer (T) which may have a rather
high turns ratio and a power tube of mod-
erate rating. The plate current energizes a
relay (Re); the condenser (C) of 1 to 2

wWWwW americanradiohistorv.com

is possible, and it is clear that the growth
of the crystals or the number of blood cor-
puscles can be measured. The number and
increase of bacteria, etc., can be measured
equally well.

To this purpose we can adjust the fre-
quency of our “saw-tooth” oscillator—for
a certain number per second, for instance—
so that we hear 5 beats per second in the
loudspeaker. When the crystal grows, the
admitted light decreases more and more, and
the number of beats decreases. If the bac-
teria multiply, the same result is obtained,
but the opposite occurs when the red color
of the blood corpuscles is neutralized by
chemical means. View (3) shows a micro-
scopic precipitate which is formed in gela-
tine and grows for a long time. Constant
observation of its growth during many hours
through the microscope would be impossible,
but this experiment, too, can be registered
on the Morse recorder, and one can deter-
mine later, without difficulty, whether the
chemical reaction has been regular or irregu-
lar during this time by examining the spac-
ing of the Morse signals. The taps is divided
into equal parts by cross-lines before the ex-
periment (Figure 14). View (5) shows a
part of a micro-organism, greatly magnified.
These organisms contain small bubbles (vacu-
oles) which contract. By careful treatment,
one can color these organisms and their con-
tents without killing them. This makes it
possible to follow the contraction and ex-
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pansion of such a vacuole under the micro-
scope. The microscope must be adjusted to
obtain as large a light fluctuation as possible.
It is best to employ a field of the size of
the dotted circle for the observations.

View (6) represents an experiment similar
to that shown in View (3). It deals with
the microchemical analysis of a substance by
means of three different reagents—a, b and
c. Three drops of each of thesc reagents
have been placed on the substance to be
examined, which has been embedded in gela-
tine. We see that the reaction is weakest at
(a) and strongest at (c). Instead ol ob-
serving all points at a time, we can measure
each point photoclectrically and so obtain a
clear picture of the reaction intensity.

View (7) shows an especially interesting
experiment. On a glass slide are a number
of micro-organisms in a thin layer of water;
for this purpose lively and brightly colored
organisms are preferable. In the water layer
is placed a pointed instrument which either
carries a trace of a chemical or brings an
clectric charge to the preparation. By this
stimulus the organisms are either attracted
or repelled from the point of excitation;
they swim lively towards it or as far as pos-
sible away from it (chemotropic or elec-
trotropic excitations).

The experiment can again be studied quan-
titatively, by listening to the loudspeaker or
recording on the tape. The circuit of the
neon lamp (Figure 7) gives a more impres-
sive result. The beats in the speaker follow
faster the more small animals are around

the stimulation point. During the experi-
ment one still can anesatetize the animals
with chloroform or apply other physiologic
stimuli. So the cataphores of colloids, etc,
can be studied photoelectrically. The ex-
periments mentioned here represent, of course,
only a small part of the great number of
possible applications of  the described
methods. The writer hopes this description
of his work will offer an incentive to further
experimentation by others and will be glad
to advise cxperimenters interested in these
optical-aural methods for studying the mi-
croscopic.

The four photocells for these experiments
were supplied to me by the firm of Otto
Pressler, Leipsig. A few of the types used
are shown in Figure 15. Both vacuum cells
and gas-filled cells have been employed,
varying {rom the smallest type of cell to the
largest “giant” cell. During the experiments
we worked with and without an eyepiece.
As, however, the distance of the photocell
to the eyepiece is small, it is recommended
not to make the distance too small so as to
illuminate the photocell in one small spot.
The little photocells seem to be as useful as
the larger ones, probably because the image
is small. It is, of course, best to employ as
strong a light source as possible, for which
arc lights may be of advantage. However,
these have the drawback of producing va-
riations in the light intensity, whereas a per-
fectly steady light source can be had from
low-voltage, high-power incandescent lamps
with storage batteries.

New Tubes

(Continued from page 19)

voltage from the voltage divider or through
a series resistance from the 230-volt tap.
The screen current varies so little that the
screen voltage remains practically constant.
The latter scheme should not be used with
a plate supply higher than 250 volts.

The suppressor may be given a bias with

puts. The volume can be controlled either
by variation of the screen voltage or the
grid bias. When the screen voltage is ob-
tained through a series resistor, the variable
grid-bias method is necessary. For larger
input signals the —38 tube is better adapted;
its super-control characteristic will prevent

-56 =57 =58 ER-LA WUNDERLICH
En 2.5 2.5 2.5 6.3 0C. 25 | 630C |
i 1.0 1.0 1.0 30 10| 40 |
“Ceap 3.2 MMFD. 010 MAX. “010 MAX.
" Ceg-cr I 5.2 5.2
Cp-ct 2.2 MMFO. | 6.8 6.8 B
| LENGTH | ey %3 -4 4
T OIAMETER 1%¢g __| 1%’ 1%6" 1" ||
| suLs 5-12 TST-12_DOME | ST-12 _DOME BLUE 5-12 |
BASE I SMALL 6 PIN | SMALL 6 PIN_| SMALL 6 PIN_ 5 PIN (RED) 5 OR6 PIN
USED AS CLASS "A" AMPLIFIER
Ep 250 250 266 MAX. | 135 | 165 250
[ Esq R A B 100 MAX. 135 | 165
Ecg -13.5 -3 -3 -9 L |
In s 20 | 82 | & | 11 [ 2-5MA |
Tsq B T iomax. | 3omax. | 25 | 35 |
| A (AmP.FACTOR) | 13.8 1500 PLUS | feso | 100 [ w00 | 2
[ Rp ) 9500 1.5 MEG. PLUS | __ 800.000 |- 12000 |
Gm____ 1450 1225 | 00 | 1900 | 2100 | 1200
B -Gm AT -40 - _49 e 'E |
| Gm AT -50 - i (R ¢ =) _ [ |
Ecg FOR NO Ip T APPROX. | m _ i 1 )
| POWER OUTPUT =1 - 700 Mw, 1200M W]
| LoAD IMPEDANCE ( 9500 | 8000
USED AS PLATE CIRCUIT DETECTOR
Ep 250 MAX. 250 I I
Esg 100 —
Ecg  -20 APPROX. -6
Ip .2 WITH NO A.C.INPUT, g
USED AS GRID. CIRCUIT DETECTOR
| e 45 — I 250 |
| GRID COND. _ 250 MMFD.__| [ ) ) LESS THAN 100MMFD)
GRID LEAK T s mee i 1 MEG.
USED AS FIRST OETECTOR IN SUPERS
te 250
Esg . 100 —
Ecg WITH 9V, 0SC.PEAK R ZI0MIN.

respect to the cathode for special purposes,
such as volume control.

The -37 tube is especially adapted for
radio-frequency amplification with small in-

cross-talk and distortion.
a gain per stage of 200 is possible and prac-
tical if the plate load is a tuned circuit.

It is of the greatest importance that all
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It is claimed that |

OSCILLATOR No. 550
(Licensed by A. T. & T. Co.)

Output adjustable to broadcast, low
and high intermediate bands—130 to
1500 K.C. Direct reading—except for
200 to 550 K.C., which are obtained
by sharp second and third harmonics.

Full instructions in cover.

Heavy shielding throughout the at-
tractive, leatherette-covered case.

Dependable. Accurate.  Sturdy.

No. 550—$21.00 Net. No. 551—
less output meter $18.00 Net. Com-
plete with batteries and tube.

RADIO INSTRUMENTS

No service man can afford to be

}Vithout these dependable servicing
instruments. Low in first and last
cost.

Locating servicing troubles with

Readrite equipment cuts your costs
and makes greater profit per call

No. 600 Set Tester makes every
necessary test of radio receivers
using Pentode and all types of tubes.
Resistance, capacity and continuity
measurement charts furnished. Sim-
ple to operate. $18.00 Net.
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Recadrite Meter Works
20 College Ave.
Bluffton, Ohio

_Please send me information about Read- |
rite Oscillator and No. 600 Sct Tester. |
Also catalog of other servicing instruments. I

DN L T AP S Sy S i
|
Address ... o
i
City wppui:peitanjens State ........... |

Readrite Meter Works
Established 1904
20 College Ave., Bluffton, Ohio
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CKIT for $10.00

It will open your garage doors at the
flash of your headlamps—it will turn
on the parking lights of your car
when the sun goes down—it will de-
tect thieves, fire or smoke in vour
home—it will count, mateh colers,
operate switches, ete. The DeVry
Kit comes to you complete. It uges
the same genuine caesium ecll that
we use in talking pictures. This cell
is ideal for television. You get ecell,
tubes, potentiometer, wire, resis-
tances, relay, solder and complete
manual with instructions showing how
you can make marvelous devices in a

few minutes time — all for $10.00.

P \,\ Aail the coupon today.
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RADIO-TELEVISION
TALKING PICTURES

| Get your training in California where the great
| American Television Laboratories are located
. —where hundreds of. trained sound Engineers
and Mechanies are employed in the Studios of
Hollywood, Scores of good jobs will be open-
ing up—and you can prepare for them in 4
months of practical shop work in the great
National School.
RAILROAD FARE ALLOWED
For a limited time we are including coach rail-
road fare to Los Angeles in our tuition, so
the trip costs you mnothing extra. Free Em-
ployment Service. Many earn while learning,
Get the facts about this 25-year old Institution.
Mail coupon for big Fres Book. )
S D S GEE S K St S S —

National Television, Talking Picture and Radio School,
Dept 711E. 4006 Bo. Figueroa 8t., Los Angeles, Californis.
Please send me your big Free Book on Television, Talking Pictures
H and Radio.
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| Btreet No...
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NATIONAL
DISTRIBUTORS Q){cmSi
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REPLACEMENT PARTS
Power Transformers. Filter and By-Pass Condensers. Volumc

Controls, Voltage Dividers and Fixed Resistors.
Send for our free 100-Page Catalog

components of each stage are completely
shielded and that all leads are by-passed in
order to prevent feed-back. A double-sec-
tion filter in the plate circuit may be re-
quired.

The Type ~58 Tube

The triple-grid super-control amplifier

tube is especially suited for radio-frequency
or intermediate-frequency amplifier stages
which include volume control, either manual
or automatic. The mutual-conductance can
be varied from maximum to about 2 micro-
mhos at a grid bias of 50 volts.
- The appearance of the tube is similar to
the -57. These tubes, types —56, ~57 and
-38, can be mounted vertically or horizon-
tically. When horizontal mounting is em-
ployed, the two heater prongs should he
vertically above one another.

The suppressor grid can be connected to
the cathode and in that case serves to pre-
vent secondary emission. If desired, how-
ever, it can be given an additional bias; new
circuits can be designed which take advan-
tage of the increased possibilities provided
by the additional grid.

To realize the full benefit of the variable-
mu properties, the grid bias should be varied
while keeping the screen voltage constant.
If the grid bias is obtained by means of a
variable resistor in the grid circuit, the screen
voltage becomes less while the bias is in-
creased. This can be neutralized if a suit-
able resistor is inserted in the screen-supply
lead. The varying drop across this resistor
can be made to approach the change caused
by the increased control-grid bias.

As a first detector in superheterodynes the
-58 tube may give a gain of 1/3 of the pos-

sible gain in an intermediate-frequency
stage. Moreover, the gain can be controlled
by varying the control-grid bias, either

manually or automatically, which is a great
improvement in making a receiver that is
sensitive but that can handle strong signals
without blasting or overioading.

The minimum grid bias under those ‘con-
ditions should be 1 volt more than the os-
cillator peak voltage. It is reasoned that
the minimum bias be used only when the
input signal is very weak, so that the sum
of oscillator and signal voltage is prac-
tically no more than the oscillator voltage.
An interfering signal of approximately 1
volt may be present, and for that reason a
bias is recommended which prevents the grid
from becoming positive.

If the variable-mu feature is not employed,
the grid bias should be equal to the oscillator
voltage, plus the signal voltage of the strong-
est signal expected, plus the voltage of any
possible interfering signal. Peak values of
these voltages should be used for the com-
putation.

The -58 tube is not efficient as a plate
detector—grid-bias detector—because of its
remote cut-off point. In order to realize
any detection, the bias would have to be so
large that the tube losses its efficiency.

Neither the —57 tube nor the —58 tube s
recommended as a dynatron oscillator.

The Wunderlich Tube

A new push-pull detector tube has been
announced by the Arcturus Radio Tube
Company. This tube, which derives its name
from Mr. Norman E. Wunderlich of Chi-
cago, Illinois, employs two grids at the
same distance from the filament.

The push-pull circuit of detection makes
possible the combination of the superior se-
lectivity of the grid detector with the greater
power-handling abilitics of the linear detec-
tor, and consequently greater output. There
is no radio-frequency energy in the plate
circuit, the latter being canceled out by the
two grids, which are 180 degrees out of
phase at the carrier frequency but in phase
at the modulation frequency. The tube ad-
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justs its own bias according to the ampli-
tude of the received carrier. The varying
grid bias can also be used to control the
grids of other tubes without interfering in
any way with the proper functioning of the
detector.

Three functions are thus obtained from
this one tube. It acts as a full-wave grid
detector, a one-stage amplifier and as an
automatic volume-control tube. The out-
put is said to be four times the detector out-
put of a triode. All signals, weak or strong,
are handled with equal fidelity.

The circuit employed with this tube is
shown in Figure 5. Let us concentrate on
the detector action first. This circuit is
equivalent to a regular full-wave rectifier
hook-up such as is used in a B supply.
When the coil of the tuned circuit is accu-
rately center-tapped, the one grid will go as
much positive as the other goes negative,
and, as far as the plate circuit is concerned,
there is no change. Current will flow, how-
ever, to the grids, in turn, and this current
will establish a potential drop across the
grid leak. As long as the radio-frequency
carrier is not modulated, the voltage drop
will be steady, but when modulation starts,
it follows the modulation frequency, pro-
vided the capacity and resistance ratio has
been properly chosen.

The audio-frequency component of the
mentioned potential drop is applied to both
grids in parallel, and an amplified reproduc-
tion of it is found in the plate current.
Since there is no radio-frequency component
in the plate circuit, no radic-frequency filter
is necessary. This effect also permits the
handling of larger signal voltages.

The rectified signal is applied to both
grids in parallel, and for this action the
principles of the tube are the same as for
any triode. Its plate characteristics are
shown in Figure 6. Resistance coupling is
recommended for the coupling to the out-
put tube. If transformer coupling is used,
the plate current should be limited to ap-
proximately 12 ma. when no signal is being
received. This can be done by a series re-
sistor in the plate lead.

The grid condenser may vary between 30
and 100 mmfd, depending on the capacity
of the leads in the circuit. Under these
conditions the grid leak can be 4 megohm,
for high quality, and from %5 to 1 megohm
if sensitivity is of greater importance than
fidelity or when compensation is to be made
in the audio amplifier.

When the varying grid bias is to be used
for the control of the radio-frequency am-
plifier, the audio-frequency component has to
be filtered out. This is done by means of
the resistance and condenser combination
shown at R and C in Figure 5.

The condenser should be large enough to
offer a practical short-to-ground for all modu-
lation frequencies. It should have a high
leakage resistance. The resistance R should
be several times as large as the grid leak, so
as not to spoil the detection characteristics.

Two technical bulletins on the Wunder-
lich tube, one written by the inventor and
the other, more technical, by Professor
Frederick E. Terman of Stanford Univer-
sitv, are available to Rapio NEws readers
on request. Address your requests to Rapio
NEews, Department W, 222 West 39th Street,
New York City.

The ER-LA Tube

An automobile pentode having an output
power equal to the —47 tube has been an-
nounced by Ravtheon Products Company.
The maximum power output is 1200 milli-
watts, with a signal input of 11 volts peak
value.

It has been found that a filament heater
allows a better mutual conductance; there-
fore the -LLA has a filament of the oxide-
coated type, similar to that of the ~33 but
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more rugged, to withstand rough treatment
in the automobile.

The tube has been so designed that it can
operate from either 135 or 180 volts B
supply, getting the grid bias from the same
battery.

Load impedance can be chosen for mini-
mum second-harmonic distortion. The sec-
ond harmonic is zero, for a load of 8,000
ohms, but the third harmonic is still ten per-
cent high. More cconomical and distortion-
less amplification can be obtained by oper-
ating two tubes in push-pull as a Class B
amplifier. The design of the tube permits

the C bias to be obtained through a resis-
tance of 900 ohms, between A— and B—.
The usual condenser should be connected
across the bias resistor.

The even harmonics cancel out in this
case, and the plate load can be chosen for
lowest third-harmonic distortion. Figure 8
shows the plate current, output power and
third-harmonic distortion plotted against
load impedance for the LA, the -38 tube and
the —7 tube. With a load impedance of
20,000 ohms, the distortion is minimum,
about three percent, and the output is nearly
equal to that of the —47 tube.

Fringe Howl

(Continued from page 28)

and R is the circuit resistance. Other fac-
tors also cetermine the presence or absence
of {ringe howl, the capacity of the by-pass
condenser, C, for example, but in general
these are so small that they may be ignored.

When use is made of plate rectification a
different situation is encountered. Al-
though this type of detector is rarely used
in high-irequency receivers, a discussion of
fringe how! in this circuit will serve to com-
plete the subject. With a grid-bias detector,

=

Al

Figure 4. This shows the circuit of

Figure 1, rearranged for parallel plate

supply. Isolating the transformer

from the d.c. plate supply solves the
fringe hozwl problem

as opposed to the grid-leak detector, the
average plate current rises when oscillation
begins and hence the above discussion of
fringe howl in the “leaky-grid” detector
does not apply. Fringe howl will only occur
in plate detection when resistance coupling
is used with a comparatively large by-pass
condenser connected between its plate cir-
cuit and the negative return, as in Figure 3.

Reasoning similar to that used in the
grid-leak case may be applied here. In the
grid-bias detector the rise in plate current
with the commencement of oscillation is
concurrent with an increase in the voltage
drop across the plate-feeding resistor. Ini-
tially the by-pass condenser is charged to
the battery potential, minus the voitage drop
in the resistance caused by the normal plate
current of the vacuum tube. Advancing the
oscillation control, the drop across the plate
resistor increases, but the charge on the
condenser muaintains the plate voltage ap-
plied to the tube until the charge is dis-
charged through the tube resistance. When
the charge on the condenser reaches the
voltage of the battery, minus the increased
drop in the resistance, the tube ceases 0s-
citlating and the plate current falls. The
plate em.f. rises, delayed, however, by the
charging of the condenser, and the cycle is
repeated, resulting once more in fringe howl.

We now turn to ways and means of cur-
ing fringe howl. For a long time radio
amateurs were alone in their struggle against
this receiver malady. By their oftentimes
unscientific, but nevertheless effective, ex-
perimenting, they found that a resistance
placed in parallel with the first audio-fre-

quency transformer secondary usually elimi-
nated the fringe howl. In the light of the
preceding discussion, speaking only of grid-
leak detection, it is apparent that its func-
tion is to dissipate any e.m.f. that may be
developed across the transformer primary.
This method is not without its disadvan-
tages, however. In difficult cases of fringe
howl the resistance value must be so low
that a large portion of the signal, as well as
the fringe howl, is lost. If the resistance
must be much less than 30,000 ohms, it is
uneconomical of signal strength to resort to
this method.

Since an inductive impedance must be in
the plate circuit of the grid-leak detector to
make fringe howl possible, a convenient way
to eliminate it is to use resistance coupling
of the detector to the succeeding a.f. ampli-
fier. Transformer coupling has its advan-
tages and some designers might not be will-
ing to forego the additional gain attainable
with transformer coupling. The solution,
then, is to use a combination of the two
systems. Such a circuit is shown in Figure
4, in which the detector plate voltage 1s led
through a resistance, but the audio-frequency
component is taken off by a transformer.

At present the plate rectifier is rarely used
as an oscillating detector, but it is clear that,
in cases of this kind where frings howl is
encopntered, it may be climinated by either
turning to transformer coupling or by re-
ducing the size of the by-pass condenser and
increasing the tickler size proportionately
to compensate for the change.

What Television Needs

(Continued from page 15)

of entertainment different from anything else
is concerned. The talkies likewise suffered a
period of experimentation in which the
motion-picture industry sought frantically
to evolve a technique with which to protect
its huge investment. It will be still more
difficult to evolve a form of television pres-
entation. But that work must be done. And
it were far better to do it now when the
investment in the television industry is rela-
tively small than to be forced to rush about
haphazardly to protect a giant.

The television technicians are more than
willing to co-operate with entertainment in-
terests in providing programs of entertain-
ment value to the public rather than merely
of scientific value to engineers. Television
exccutives are willing to share the profits
of many long years of technical research with
entertainment interests who can show them
how to popularize television, which must be
done through the program end. The tele-
vision industry, manufacturers and dealers,
are prepared to produce and merchandise
television transmitting and receiving equip-
ment in accordance with the increased de-
mand built up by programs.
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June . . . the exciting nominating convenrions of both
political partics, and then . . . “'the bacele of the century”™
... marking the peak for all time i number of radio
listeners per hour. No radio owner wants to miss any part
of this gripping drama . . . the oratorical onslaughes .
and the tense final hours. Time is ripe now . . . o canvas
phone or write, lists of radio owners for a check-up and
replacement service.  And with this inscrument so mar-
velously complete, accurate and speedy, you can make
more sérvice calls at less manpower cost and grearer pro-
duction profit. Designed o anticipate every possible
“new’” type or development in radio receivers. Say "Let's
Go to Radio’s Busiest Summer’” by cquipping with radio’s
most amazing service instrument—

SUPREME
DIAGNOMETER
AAA-1 $147.50

ultra modern testing instru-
ments in | for the price of

5

With only 2 coupon between you and increased profits,
you can’t afford to buy any testing inscrument until you
have sent the coupon below for full information on AAA-1
and the SUPREME lustruments as follows

Model 90
Supreme Ser Analyzer
Model 60
Supreme Oscillztor
Mode! 70
Supreme Oscillator
Model 40

Supreme Tube Tester

$78%0
$3000
$4975
$3000

All Prices Dealers' Net Price, F.O.B., Green-
wood, Miss. Good Jobbers everywhere ready
to demonstrate.

-
I SUPREME INSTRUMENTS CORPORATION
436 Supreme Bldg., Greenwood, Miss.

I Please send me full particulars on
I 777 (Here specify hose inerested in)
l NAMC /b A28 NE TSI Seiiv o Wb s o S o
} City.......

|Jobbc;'sN1m: 2
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Build Your Own

Service Equipment

Shallcross
Wire-Wound
Resistors, cal-
’ ibrated to an

accuracy of
1%, are standard equip-
ment in the construc-
ton of the following
circuits which are in-
dispensable in labora-
tory and service work:

Radio Set Analyzers
Multi-Range Voltmeters
Multi-Range Ammeters
Wheatstone Bridge

TYPE sev Bypd
6T Capacity Bridge
A And
other
high-grade
test
equipment.

Send 4c¢ in stamps for Bulletin 166-D, which fully
describes a mecdern, convenient set analyzer which
yeu can build yourself,

e Shalleross Mig. Company 2

A-RH \\‘E{Ecmucu SPECIALTIES :";‘,;’,",',',','2

T00 PARKER AVENUE 7 5in i
\\f~a]gq§,3ﬂaqe, Do

Accumare

A SHORT WAVE
CHASSIS

The RELIABLE
SW 2

A 2-tube set — one 932
- Sereen  Grid  Detector—one
~ 233 Pentode Audic Power
3 Tube—3 Low -~ loss Plug - in
! /' Coils reaching a band from 14
5 to 105 meters.

| Completely wired with a full vi-
: sion open scale dial with pilot
light, Panel 7 x 11. Base 6 x 10.
standard merchandise, including

Built  with v
Hammarlund TIsolantite Condenser.
Guaranteed loud-speaker reception

Metal cabinet

.................... '$2.00 extra

Sent C.0.D. charges collect. Order today.
56 No. Vesey St.

 the Joad.

Radio Surplus Corp. §EN% Yesey st

REX RABBITS Raise them for

us. We pay up
MAKE GOOD MONEY? $12 cach for

all you raise. Send 25¢ for full informa-
tion and contract. Everything explained.
Send at once and find out about this big
propoesition. Make this a profitable year.
THE EASTERN RABBITRY
Route 1, Box 236 New Freedom, Pa.

Ay = Sy
UNIVERSAL MODEL X"’
2-Buiton Microphone _
Advanced 1932 superiority at rock
bottom prices. Dure gold contacts, b
durelumin diaphragm. Exceptioti-
ally rugged. Same high standard at
a price that defies competition . §
Price £10.00, :
Universal Microphone Co., Ltd.,f

424 Warren Lane
nglewo ahf, U S, A,

Group Hearing Aids ﬁ
Selling and installing group cquipment for the deal in churches
theatres. eic. opens a new field to enterprising jeemen—a

field which is not highly competitive and is unusually profitable.

Write for Bulletin H-3 which points out jis possibilities in detadl,

Also Bulletin H-5 containing price lists on all parts fo) .
The Radio News A, C, Multi-Ear Aid

and also hulletins covering all other individual and group hearing

2ids described in recent jssties of Radio News. )

Complete parts in stock. Discounts 10 honafide servicemen and
ealers.

o WILLIAM H, BRODERICK
40 East 49th Street New York,N.Y.
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Below Ten Meters

(Continued from page 17)

This may be due to one or more of severa]
causes. The interaction of the two circuits
is such in a superheterodyne that a signal
variation may cause a change in the oscil-
lator load condition, and at the same time a
change in the oscillator plate voltage, either
variation being sufficient to shift the oscil-
lator frequency. A less immediate and sec-
ondary drift may be occasioned by temper-
ature variations in the elements of the os-
cillator tube, due to a primary change in
The oscillator frequency being
definitely a function of heaters and plate
voltages, frequency drift will also he ef-
fected by the inevitable fluctuation in line
potential.

tronic-coupled oscillator will he assimilated
when it s mentioned that such oscillators
operating in transmitting circuits at 24,000
ke, or 12.5 meters, have been declared the
equal of crystal-controlled systems.

The completed superheterodyne is shown
in the photograph in Figure 6.

An Ultra-Short-W ave Converter

A quasi-optical converter is recommended
to the experimenter who does not care to
inaugurate his 5-meter tests with the super-
heterodyne and yet desires something more
sensitive than the simple detector arrange-
ment and more flexible than the super-
regenerator.

Such a device is highly satis-

ULTRA-SHORT-WAVE PARTS

Figure 1. Socket, coils and tuning condenser specially designed for ultra-shors-
wave reception

These effects can be reduce to practical
elimination by the use of electronic coup-
ling between the actual oscillating circuit
and the circuit supplying the oscillator fre-
quency to the first detector or mixing tube.
In Figure 5, both the screen-grid and the
plate of the oscillator tube function as
anodes, the screen-grid, the control grid and
the cathode being the elements of a triode
oscillating system. These oscillations cause
a periodic or pulsating flow of plate cur-
rent (plate or second anode to cathode)
which is used to set up an oscillatory cur-
rent in an altogether independent load or
work circuit. Thus there is no capacitative,
inductive or any interactive coupling be-
tween the frequency-determining circuit and

5
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%
é i ]
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1S — gibin
/| | T
= Y —
] X x’ e
ot ,05
& E MFD~~>£:§
A
]
X X
50,000 7
OHMS J}
HEATER B- B+ Bt
67V. {35V

ONE-TUBE CIRCUIT
Figure 2. Circuit diagram of a simple
ultra-short-wawve receiver—io be fol-
lowed by audio-frequency amplification

the rest of the receiver,
the oscillator is also independent of any
reasonable fluctuation in plate or heater
voltage caused by line variations, due to the
fact that such changes set up counteractive
effects between the two anodes.

The general effect is comparable to the
increased frequency stability secured by using
a buiffer stage in a master-oscillator circuit.
An idea of the stability attained in an elec-

The frequency of
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factory and can be used in {ront of either a
standard broadcast or a conventional short-
wave receiver. Photographs Figures 7, 8
and 9 show the laboratory evolution of a
very successful ultra-short-wave converter.
Our original converter experiments em-
ployed an odd circuit in which an effort
was made to utilize a multi-element tube in
a semi-autodyne arrangement. While ex-
periments with this converter indicated sev-
eral interesting possibilities, it was aban-
doned for the three-tube unit shown in
Figure 7, employing a —-36 tube as a plate-
rectification first detector, a similar tube as
an electronic-coupled oscillator and a ~37
in an if. stage tuned to 1550 ke, Following
painstaking experimentation, it was discov.
ered that by the use of grid rectification, in
conjunction with a suitable if. trap circuit,
with the correct degree of oscillator coup-
ling, the sensitivity was so increased as to
eliminate the justification for the jnterme-
diate-frequency stage. (Figure 8 and 9.)
The trap circuit favors the intermediate

AUDIO AMPLIFIER FOR
ONE-TUBE SET

Figure 4. 4 high-quality, high-gain
audio channel for use acith the single-
tube ultra-short-wcave receiver

frequency, resulting in consideralle ampli-
fication—the output, in effect, being im-
pedance-coupled to the receiver. The cail
and condenser must be of low-loss design,
Litz wire being almost essential. The L/C
ratio should be high, the condenser having a
capacity in the neighborhood of 30 mmf.
(Continued on page 58)
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Novel Wave-Changer

(Continued from page 37)

others. Thus when the switch is set for the
broadcast band, all contacts marked with
the number 4 on the diagram (Figure 4)
are “made,” and all contacts marked 1, 2
and 3 arc left open. All unused coils are
therefore electrically isolated from the used
circuits, avoiding dead-end losses.

The Chassis

Many coil-switching arrangements have
the disadvantage that they cause relatively
high losses through absorption of the signal
energy by the coils not in the circuit. These
losses have been greatly reduced in the
“Dragon” receiver by various means. Prin-
cipal among these is the selection of coil
values such that the natural periods of un-
used coils will not fall within the tuning
range of the used coils and thercfore will ab-
sorb and waste little of the signal ecnergy.
The partial shiclding provided by the metal
chassis itself helps further to reduce unde-
sirable coupling which might result in ab-
sorption losses. This latter is particularly

Under the Chassis

effective so far as isolating the broadcast-
band coils from the short-wave coils is con-
cerned, especially as the broadcast coils are
inclosed within cans where they project
above the base. Other features of the en-
gineering design of the recciver also work
toward the end of high efiiciency, with abso-

lute simplicity of operation.

From the standpoint of the user of an all-
wave receiver, the elimination of plug-in
coils represents a dectded advance in the
matter of ccnvenience. Combine this ad-
vantage with one-dial tuning (as is done in
the receiver shown here), and all-wave radio
1s brought down to the simplified operation
demanded by the average broadcast listener.
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All the Record-Breaking
Performance of Past
Models, plus
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Lincoln Presents the ew De Luxe 33,

a Revolutionary Innovation in Design—

Records made by Lincoln Super-Pow- YOU CAN HAVE AUTOMATI-
ered receivers are well known the world CALLY INCREASED SENSITIVITY
over—records made by individual owners  on low volume for the first time elimina-
of Lincoln receivers right tm the home, 1ling static and noise.

not by the manufacturer under favorable YOU CAN HAVE AUTOMATICAL-

conditions! 1LY INCREASED HANDLING POW-
NOW FOR THE FIRST TIME start- ER on strong signals.

ling new developments have been per- YOU CAN HAVE FIDELITY

fected by l.incoln engineers making possi- AND MARVELOUS TONE QUALI-
ble the most sensational performance which 7"y gver a wide range of o

has been the dream of cvery radio fan. frequencies. You can have automati-
WHEN RECEIVER IS TUNED TO cally increased bass register at low

RESONANCLE all back ground noise is  volume, just the reverse in any other

reduced to a minimum, and only the  receiver.

signal is heard. YOU CAN HAVE TINE MICRO-
vOoU CAN TUNE IN A LOCAL METER TUNING FOR SHORT-

station, reduce volume to minimum and WAVE (36-1) or a normal ratio for

tune everv channel with equal volume broadcast.

without touching the vol-
ume control. R I\I%Q‘% OHU[\SV gU’E}I}:]%_
- [\~
YOU CAN ENJOY VV rite POWER for any volume at
PERFECT AUTOMATIC any distance with high sen-
VOLUME LEVEL on For complete sitivity.
short-wave signals. information Whatever you have heard
YOU CAN TUNE TO g ’ or experienced in Lincoln or
PERFECT RESONANCE on Lincoln’s any other equipment, just
by meter, producing com- new develop- add a_ few of the above
plete register of musical revolutionary developments,
frequencies  impossible to ments and imagine what a great
adjust by ear. receiver you can Own.

LINCOLN RADIO CORPORATION
-~ N-7, 329 S. Wood Street,
Chicago, IlL.
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Antenna Tuning Unit

(Continued from page 23)

voltage nodes and loops move along the an-
tenna as the frequency of the tuned circuit
is varied. In general, the antenna circuit is
tuned while the secondary circuit is also
tuned and coupled to the antenna by means
of mutual inductance between the coils in
the primary and secondary circuits. When
the antenna circuit is adjusted to the proper
current loop point, a current taking place
within the antenna coil will induce an e.m.f.
in the secondary coil. If both circuits are
properly tuned to the incoming signal, the
current received from the signal will be
relatively much larger than currents pro-
duced by interfering signals. Since the e.m.f.
of signal frequency induced in the secondary
circuit produces relatively large currents,
and a larger resonant voltage across the coil
system, it must be transferred capacitively
to the detector circuit. Thus, it is at once
understood that a condenser-coil combina-
tion as illustrated in Figure 1 will permit a
variation of voltage and current distribu-
tion along the antenna to be adjusted at
will, resulting in a reduction in losses of
signal voltage.

The signal is fed to the detector circuit
through the variable condenser Ci. The
correct value of this condenser is 0001 mfd.,
and should be set for obtaining maximum
results at 80, 40, 20 and 10 meters. The
readings giving maximum results for each
band should be marked on the dial con-
trolling the condenser C.

If the antenna coupling unit as described
in this article is employed ahead of a radio-
frequency amplifier, increased selectivity
will be obtained with a moderate gain in
signal strength due to very little change
taking place in the effective resistance of the
antenna circuit. Also, an additional gain is
made possible by operating the antenna on
the proper distribution point of current and
voltage loops.

After the circuit has been built and con-
nected- as shown in Figure 1, it should be
tuned to resonance with the detector circuit,
and the capacity of the condenser C1 de-
creased until the detector circuit will oscil-
late vigorously with an increase of several
divisions of the regeneration control dial.
In order to obtain maximum results, the
regeneration dial is increased to about six
divisions higher than was required for pre-
vious operation, and the coupling capacity

Below Ten Meters

(Continued from page 56)

Since the trap is connected to the high r.i.
side of the signal circuit, the capacity to
ground is minimized by mounting the trap
close to the grid connection of the tube.

Values of grid condenser and leak are not
critical, but the potential to which the grid
leak is returned must be between 8 and 14
volts for highest efficiency.

As this type of detector operates with the
grid slightly positive, very loose oscillator
coupling is employed to reduce the possi-
bility of overloading the grid circuit. The
coupling condenser has a value of between
3 and 4 mmf. and other coupling resistor
20,000 ohms. Obviously, unless adequate
shielding is used, the stray capacity between
the circuits will provide sufficient but uncon-
trolled coupling, and if the shielding is un-
satisfactory it is possible that the detector
will be overloaded with no direct connection
to the oscillator.

Figure 10 is the circuit of the ultimate
converter, which will also receive detailed
description in an early issue.

C1 decreased until it is possible to tune

www- americanradiohistorv com

both circuits to resonance without stopping
the detector from oscillating.

The circuit as shown in Figure 4 gives uni-
form results as to signal intensity, along
with any- desired degree of selectivity. It
must be remembered that the closer the
coupling between the circuits, the larger the
fraction of power which is transferred to
the secondary, however, as the coupling is
increased the resistance of the primary is in-
creased. Thus the power taken by the pri-
mary circuit from the signal is reduced. In
fact, the maximum power is obtained in the
secondary circuit when the increase in resis-
tance of the primary due to the coupling iz
equal to the resistance of the primary by
itself. For this reason, there is an optimum
coupling where the greatest signal strength is
obtained along with increased selectivity. A
further gain in selectivity is made possible
by decreasing the antenna coupling. The
coupling coil is made variable and is con-
trolled by a knob from the front panel.

The condenser C2 is a .000073 mfd. type
and is placed in series in the antenna circuit
and reduces the total antenna capacity as
the condenser capacity is reduced, hence the
shorter the walvelength to which the antenna
circuit is tuned. It is therefore quite evi-
dent that a considerable range in wavelengths
can be covered with one plug-in coil.
The switch S enables the operator to short
the series condenser, leaving the antenna
loaded, which will change the distribution
of the node points along the antenna.

Coil-Winding Data
Band

Antenna Secondary

Coil Coil
80-meter band 7 turns 22 turns
40-meter band 5 turns 13 turns
20-meter band 4 turns S turns
10-meter band 3 turns 3 turns

All coils are wound on 2-inch bake-
lite forms with No. 22 enamel-covered
wire.

The wire is wound 18 turns to the
inch. The antenna coils for the circuit
shown in Figure 1 are spaced 14 inch
from the secondary coil. The variable
antenna coupling coil for the circuit
shown in Figure 5 is scramble wound
and is made large enough in diameter
to go over the secondary coils.

A Correction

Here is the corrected diagram of the
adapter A (for screen-grid tubes) shown in
Figure 4 of Mr. Gerber’s article on “The
Complete Service Unit.” This article ap-
peared in the April issue, page 853.
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What Tube to Use?

(Continued from page 36)

tubes of the same general classifications such
as 3-clement and 4-element tubes can be
compared using the grid-voltage-grid cur-
rent curves for grid detection circuits and
the grid voltage-plate current curves for
plate detection circuits. In any given class,
the tubes having the steepest curves will
eive Dbest results, all other factors being
equal. In judging the steepness of the
curves it is important that the curves of
different tubes be plotted on the same scales.

In general, the screen-grid tubes will be
found more efficient for use either as grid
circuit or plate circuit detectors. They will
provide greatest scnsitivity as grid circuit
detectors and are capable of giving more
uniform, more stable and better reproduction,
though with less sensitivity, when used as
plate circuit detectors. Under proper oper-
ating voltage conditions, a —24 type screen-
grid tube, for instance, will handle an input
of over 4 volts r.m.s. with 22 percent modu-
lation and produce an output of over 49
rm.s. audio voltage output, which is more
than suilicient to swing a single stage —43
output tube by direct couphrfr or a push-
pull =43 stage by means of a low-gain trans-
former stage.

While the —22 and --32 type screen-grid
tubes make sensitive detectors, they can be
used only where the amplification following
is not excessive, because with high amplifica-
tion these tubes have a tendency to be
microphonic, due to their light filament con-
struction.

When screen-grid tubes are used as plate
circuit detectors, it is possible to obtain about
the same level of sensitivity as is obtainable
with 3-element tubes operated as grid cir-
cuit detectors, but with the additional ad-
vantages of more stable and uniform per-
formance and much better fidelity of repro-
duction due to the advantages of linear over
square-law operation of the detector.

In choosing between the use of a screen-
grid or a 3-element tube as a detector, how-
ever, one of the most important factors to
take into consideration is the provision of
proper load impedance.

With the 3-clement tubes, the low plate
resistance of the tubes makes it possible to
use transformer coupling between the de-
tector tube and the power tube or tubes,
thus permitting the use of push-pull ampli-
fication in the power stage and the step-up
which can be olbtained by the use of a trans-
former. Ior best results the Joad impedance
used with a 3-clement tube should be at
least twice the plate resistance of the tube
at the lowest frequency which it is desired
to reproduce.

When using screen-grid tubes, however, it
is usually necessary to use resistance or im-
pedance coupling, in order to easily and eco-
nomically provide the required high im-
pedance loads recommended in the accom-
panying table.

In general, screen-grid tubes, with their
greater sensitivity, should be employed when
they are to be used in connection with a
single output stage and when cost must be
kept down to an absolute minimum, whereas
the 3-clement power detector can be used
when it is desired to use push-pull amplifica-
tion in the power stage and where the volt-
age which must be {ed into the grid circuit
of the power stage (the step-up ratio of the
transformer included) is not very high and
does not require very high detector output.
This is the case, for instance, when using
pentode tubes which require comparatively
low input signal to operate them at their
maximum rated output.

The numerical value of the negative grid
bias required when using a given 3-element
tube as a plate circuit detector is approxi-
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mately twice the value of grid bias required
with the same plate voltage when the tube
is used as an amplifier. For exact results
the grid bias and plate voltages should be
chosen or adjusted to give a plate current
of approximately 0.1 to 0.2 milliamperes.
Greatest sensitivity is obtained with the
lower values of plate and grid bias voltages,
but greater signal handling ability and out-
put is obtained with higher plate and grid
bias voltages.

As this article is written, technical infor-
mation is being released on the Wunderlich
double-grid tube designed especially for
power detector use.

Among the claims made for this new tube
are that it is the first tube that has been
designed especially for use as a detector,
whereas other tubes which are generally
available are primarily amplifier tubes which
have been adapted for detector use.

It is also claimed that all the advantages
of high sensitivity of the grid circuit detec-
tor, the fidelity of reproduction of the: linear
detector, and the elimination of additional
audio amplifier stages with their attendant
troubles are made possible by the use of
this new tube.

In addition to these advantages, it is
claimed that the characteristics of this tube
are such that efficient automatic volume con-
trol can be accomplished without the use of
additional tubes and complicated or critical
circuits.

The factors which govern the selection of
tubes for use in the radio-frequency stages
will be discussed in the fifth article of this
series next month.

Quartz-Crystal Receiver
(Continued from page 34)

the switch controlling the audio-frequency
changes when operating as a Stenode or a
straight super—or in the leads connecting to
this switch. Inadequate shielding at this
point permits feedback from the output of
the second detector to the input of the if.
amplifier with ensuing oscillations.

The experimenter is referred to the pre-
ceding articles of this series, and to the
Stenode books, for a general theoretical
background to the aspects of servicing the
Stenode.

The Stenode on Short Waves

The super-selectivity of the Stenode and
the congested condition of the amateur radio
telephone bands immediately suggests the
utility of the receiver on the short waves.
The elimination of the heterodyne whistles
and the reduction of background noises are
added arguments in its favor. As might be
expected, the main problem with which the
engineer has to contend is the stability of
the oscillator. However, the development of
electronic coupling systems and refinements
in the more conventional oscillating arrange-
ments are rapidly resulting in a thoroughly
practical short-wave Stenode. The author
hopes to present such a receiver to the read-
ers of Rapio News in the not distant future.
In the meantime, the standard broadcast
Stenode has been successfully used in con-
junction with the National NC-5 converter
for short-wave reception, the combination
being shown in Figure 2.

The oscillator stability problem still exists,
of course, but the operation of this con+
verter is quite satisfactory, and the stability
of signals received from crystal-controlled
transmitters compares very favorably with
the vreception of broadcast signals. A
marked improvement in station separation
(over a straight super-converter combina-
tion) is experienced, with a distinct reduc-
tion in exterior background noises. Hetero-
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than 1st of 2nd month preceding issue.
TECK PUBLISHING CORP.

350 Hudson St. New York, N. Y.

Correspondence Courses

Used correspondence school courses and
books sold, rented and exchanged.
Catalog free. (Courses bought)
Alabama.

CORRESPONDENCE
changed, Rented.

educational
Mouney-back guarantee.
Lee Afountain, Pisgzah.

COURSES—Sold, Bought, Ex-
Bargain Catalogue Free. Hanfling,
9 Broadway, New York.

G B ey S g
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For Inventors
INVENTORS—Sell your inventions before patenting.

Usq our legal form for recording proof or inventign.
Write W. T. Greene, 956 Barrister Building, \Vash-
L Lo S R

. i i
Foreign Agency Wanted

WELL ESTABLISHED Norwegian Radio firm  with
capital desires represent leading American manufacturer
of receiving sets built for ISuropean conditions, Reply
Box 4102, ¢/o Gumaelius Annoncebureau, Oslo Norway.
et L uwSiia

CRTnT [y

Inventions

INVENTIONS COMMERCIALIZED. Patented or un-
patented. Write Adam Fisher Mfg. Co., 278 Enright,
St. Louis. Mo.

“Lathes

LATHES—Used and reclaimed South
One 9-inch $127; 13-inch $276;
few left. Guaranteed good as new. Terms, or diseount
for cash. South Bend Lathe Works, 310 E. Madison,
South Bend, Indiana -

g I

e —

Bend Lathes.
16-inch $388; iust a

et S
Microphone Repairs
Guaranteed Microphone Repairs. Any make or Model

24 hour service. Stretched diaphragm  double-button
repairs.  $7.50.  Others $3.00. Single-button repairs
$ Write for 1932 catalog with diagrams. Uni-

sers HIWll\Iioruphone Co.. Litd Ingle“uo(‘l“,‘ Cﬂl
@ S 0 S

Pocket Radios

GUARANTEED “Pocket Radio,” $2 00.
]1}5._ m};g“i“%w"l‘:ﬂ:’aﬁnger. Shampkin, l’ennsy‘lv&u‘ia.‘

Patent Attorneys

PATENT YOUR IDEA NOW. Send for free book.
“How_to Obtain_a Patent,”” and free ‘‘Record of Inven-
tion Blank.,” In business since 1898. specializing in
patent matters. we have successfully served thousands of
inventors. _Little ideas may have big commercial possi-
bilities. Delays are dangerous in patent matters—act
at once and protect your idea. Reasonable fees. Con-
venient terms. Write us today, Victor J. Evans & Co.,
618G Victor Bldg.. Washington, D. C.

_PATENTS, TRADE MARKSAIl cases submit-ed
&iven Dersonal attention by a member of the firm. In-
formation and booklet free. Lancaster, Allwine & Rom-
mel. Suite 414, S15 15th St., N. W., Washington, D. C,

PATENTS—Advice and booklet free. Highest refer-
ences. Best results. Promptness assured. Watson E,
Coleman, Patent Lawyer, 724 9th Street, Washington, D.C.

PATENTS secured. Low cost. Write for book '‘How
to Get Your Patent’” and ‘‘Record of Invention Cer-
tificate.””  Personal skilful service assured. 35 years’
experience. Preliminary advice free. F. Randolph,
348 Victor Building, Washington, D. C.

R T e e R,
Photography

HAVE YOU A CAMERA? Write for free sample of
our big magazine showing how to make betrer pictures
and earn money. American Photography, 3105 Camera
House, B Tass.

TR R e R n

Songwriters

COMPOSERS—VERSE OR MUSIC. Brilliant oppor-
8mit.y. Write at once. Van Buren, 2737 MeClurg Bldg.,
hicago.

MATHEMATICS IN RADIO

During 1931 there has been published in Radis
News a sevies of articles describing the use and ap-
plication of mathematics in radio, written authori-
ofC the

ey

Catalogue,

tatively by Mr. J. Smith, President
National Radio Institute. of Washington, D. C.

These articles begin with simple rules of Arith-
metic, and extend through Algebra, Geometry, and
Trizometry. Each subject is treated ecarefully; and
in simple terms, clearly illustrated with easy-to-read
diagrams and charts.

We have received so many requests for reprints of
these lessons from our subscribers, that we have
arranged to secure a limited supply reprinted in
booklet form, one booklet for each subject.

How To Get These Four Booklets—FREE

While our supply lasts, we will include 2 complets
set of these instructive booklets with each eleven
month subseription for Radio News at 32, Sign tha
order from below and return to us today!

e e el R P UL EE R ——
Radie News, Dept. 7, 222 W. 39th St, N. Y. C,

Enclosed is §2. Enter my subscription for eleven
months of Radio News and send me without charge.
the four Mathematics Booklets.

Address..............
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dyne elimination is accomplished with the
same facility as on the lower frequencies,
and many telephone stations can be received
on the Stenode that are hopeless mush on
a standard short-wave set.

The operation of Stenode plus converter
is practically the same as that of any non-
stenodic combination. However, due to the
high impedance antenna coil in the Stenode
receiver, the noise level will be “up” unless
a better match is provided between the con-
verter output and the Stenode input cir-
cuits. It is suggested that a special primary
of ten turns of wire be wound over the grid
coil of the first r.f. tube, one side being
grounded and the other terminal connected
to the antenna post on the converter.

The intermediate frequency of the con-
verter, 575 kc.,, should be located on the
Stenode tuning dial at about 88. The inter-
mediate-frequency stage of the converter is
tuned broadly enough to permit a reasonable
amount of variation from the specified fre-
quency. If telephonic reception is desired,
a frequency free from long-wave broadcast-
ing should be chosen. If it is desired to copy
continuous-wave code signals, the if. should
be picked close to a convenient broadcasting
station (in the neighborhood of 575 ke.)
which may be used to beat the signals. If
the pick-up from the broadcasting station is
not strong enough to provide a good signal,
the leardd from the Stenode coupling coil to
the converter may be lengthened, or a sec-
ond antenna connected to the regular Ste-
node antenna binding-post. Of course, a
separate oscillator may be used—a desirable
procedure if the broadcast carrier is power-
fully modulated.

With the Stenode dial set at the correct
intermediate frequency, the station should
be located as carefully as possible on the
converter. Unless the position of the sta-
tion is known with some accuracy, it may be
necessary to tune first with the receiver
switched to straight super operation. The
final tuning should be cifected with the
Stenode dial, using the 250-to-1 ratio. Should
this last adjustment by any chance tune the
Stenode to a broadcast carrier, the whistle
can be Dbalanced out by the balancing con-
denser, or both the converter and Stenode
retuncd—the better procedure, as it leaves
the balance control free for the elimination
of heterodyne interference which cannot be
detuned. Shielding of the lead from the
converter to the Stenode will eliminate broad-
cast pick-up regardless of the intermediate
frequency used.

Audio Amplifier Design

(Continued from page 32)

with a push-pull or parallel pentode system,
the latter, at any output from zero audibility
to eight and even ten watts, suffer severely.
The comparison with —46 class B is even
more unfavorable. The -46 tubes will, in
the author’s opinion, give a black eye to
class B amplification, which, sensibly utilized,
has much merit, particularly for battery sets
such as described in the May, 1932, issue of
Rapro News, where a pair of normally low
power 2-volt tubes are enabled to turn out
one watt of audio power at harmonic dis-
tortion rising from practically nothing to a
maximum of 5% and all on so little battery
power as almost to make one believe in
perpetual motion.

But for a.c. sets, where power consump-
tion at most is only a cent or two an hour,
class B amplification has no place.
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TRIPLE-TWIN
PUSH PULL AMPLIFIER

ATTRACTIVELY
PRICED

Excellent fidelity of tone over the

entire audio range.

This STRATFORD amplifier
has a 15-watt output and can
cover an audience of more

b than 2000 people. A com-

Licensed by Revelation Patent Holding Co. pletely wired 3-Stﬂg€ lellpli~

fier suitable for use with phonograph, microphone and photoelectric cells.

Dimensions over all: Length, 1424”; width, 834" ; height, 814", Net

weight, 32 Ibs. Tubes required 2—227’s, 2-——295’s, 1—280.

Send today for special circular describing single and push-pull models.

BALTIMORE RADIO CORPORATION &N, fo%y

New York, N. Y.
You Can Become a Fast, Capible
RADIO OPERATOR at Home
CANDLER | pimesime

. Lane, Portland, Ore. dues
20 words on third lesson.

Write Dept. RN-7 for
easy Amperite sales plan
which earns $90 to $110

extra each month

Scientific System

Amazing
Thousands of fast Radio operators

taught by CANDLER. FREE advice if

you're ‘'stuck.”’ S
All guestions answered personally. No ob- /
ligation. If Radio operator, ask abput 1‘

ADVANCED COURSE for SPEED and “a’* z?
- Y

in less than half the usual time.
results.

for

service men.
Capying Behind and ‘‘MILL"" Course. =

FREE BROCHURE will save you time |
Tune in on Candier Short | g 4

AMPERITE {orporation
561 BROADWAY, NEW YORK

MPERITE
7 Self-Adjusting
LINE VOLTAGE CONTROL _

"HAMMARLUND'S
New Custom-Built

and money.

Wave Station!
CANDLER SYSTEM CO,, Dept. RN-7
6343 So. Kedzie Ave., Chicago, lli

The SUPER High-Frequency “SUPER"
for Professional Operators

PROFESSIONAL operators praise the COMET “PRO” Perform-
ance. They call it “the most efficient high-frequency receiver ever
produced.” We belicve you will agree with that expert opinion.

Eight-tube superheterodync. Quiet ‘227" output. Extremely sensitive
and selective. FEasy band-spread tuning. Long-wave oscillator for clear
C.W. signals. Phone and speaker connections. Connections for external
power amplifier (supplied to match, if desired). Range: 14 to 200 meters.

For reception between 15 and 500 meters, the new
Custom-Built COMET “All-Wave” Receiver is a sensa- COMET
tional success.

“All-Wave”

For standard broadcast reception, the famous Hammar-
lund “HiQ” Custom-Built Receiver has ncver had a

superior.
Write Dept. RN-7 for techmical descrip-
/ 7 tion of these three leading receivers.
cusTom HAMMARLUND-ROBERTS, INC.
BUILT

424 West 33rd Street, New York

g

by

HAMMARLUND

S i i

www americanradiohistorv com
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Automobile
Radio
Suppressors

| Tvpes to fit ALL makes
of cars.  Bused on the
famous LYNCH_ Mletal-
lized principle which in-
stres dependability and
long life. Moisture proof,

Tor connection to common cable 1o

rugsed and able to withe Atributoss
stand heavy meghanical

hooks, a3 proved by ex-

nustive testy. n -
' tual use Lynch  Auto- LYNCH
mobite Radio Suppress- Automobile

ors huve been found to
be thoroughly reliable

Suppressor Kits
and satisfactory.

include necessary suppressors and

New Low List Sgnition cond Crsor.

Pri £ Type LS4 Handipak (4 cylinder)
nlce o 50 Last Servicemen's Cost

all types C 395 Sren

(forme:ly 60c) Tpo 186 Hundipak &8 gytinden)

Servicemen’s Cost
30¢

LS8 Handipak (8 cvlinder)
] $3.15

Write for illustrated catalog giving caomplete in-
., formation on automobile suppressor units, and
LYNCH Resistors for all radio requirements.

LYNCH MFG.CO,, Inc.,1775N Broadway. New York City

Trimm 4000 Ohm Featherweight
Headphone for Shortwave Operating

Its Praise Iinows Neo DBoundaries!
Invaluable for bringing in those weak signals. Light-
est and  most  comfortable phone built.  Special
phones for chureh and theatre instaliations. Write
for full particulars.

TRIMM RADIC MFG. €0., 1528 Armitage Ave., Chicago, Il

YOU CAN EARN MONEY — —
CASTING METAL TOYS AND NOVELTIES

We liave a good opening for several ambitious men
to cast 5 and 10c Store Novelties, Toy Soldiers.
Ashtravs, ete., needed to meet big demand. No ex-
perience or special place necessary, and we furnish
moulds for casting and give full instruetio: A
chanee of a lifetime for man with small cap 50
if you mean strictly business write AT ONCE for
full information

L CAST PRODUCTS CO., Dept. [2
1636 Beston Road, New York City
T .

A New Tone Quality in

Heavy Duty Units

ier accuracy,
realism, and brilliancy—and are absolutely
free from distortion under pressure. High
scusitivity factor, exceptional tone balance.
Unaffected by moisture or atmospheric con-
ditions. List $49.50.

Fox Horns—Authentic in design—superior
in construction. Types for all indoor and

A. puarposes, including rams horn, ex-
ponential air column, and standard trumpet.

Investigate ithe new 2 ft. and 6 ft. All
Aluminum Fox Trumpets, with their bril-
liancy and tremendous range.

Fox Units and Horns not only command
attention for their output volume and tone
value—they offer definite and exclusive en-
gineering and physical features found mo-
where else, The combination out-demon-
strates anything on the market.

are guaranteed

Fox Units

Original and exclusive manufacturers
of genuine Fox Amplifying Equipment

FOX ELECTRIC & MFG. CO.
3118 Monroe St. Toledo, O.

A Telephone Booster

(Continued from page 22)

availabilitv. Here, bv a key switch, the
amplifier can be switched into or out of cir-
cuit, so that the telephone can be used by
either one of impaired or onec of normal
hearing. Here also is the knob by which
the amplification can be increased in five
steps to suit the degree of the listener’s deaf-
ness and the initial loudness of the speech.

When a subscriber requests this equipment
from the Bell or associated telephone com-
panies operating in his territory it is first
necessary to find out whether his difficulty
in hearing over the telephone is of a type
that can be helped by the amplifier. Per-
fect assurance can be had only from a trial
of the apparatus itself. The companies
therefore have available a portable model
for temporary use. This consists of a single
carrying case containing amplifier, batteries,
desk stand, and control equipment. Weigh-
ing only about thirty-two pounds, it can be
conveniently brought to the subscriber’s
premises, made ready for use by connecting
its three-conductor cord in place of the
standard desk-stand cord, and left for a
trial of several days, if desirable. A small
hinged door in the top of the case gives the
subscriber access to the control equipment
without exposing the remainder of the ap-
paratus.

If the equipment proves helpful to the
subscriber, a permanent amplifier may be
mstalled.

The Service Bench
(Continued from page 42)

be indexed under H for ‘Home
&nd under R for ‘Recording,’
cording, R.N. 7-31-26.°

“As before intimated, the labor of index-
ing is practically eliminated if the maga-
zines are read with the reference hook close
at hand, and the notations made on the first
reading.  Interesting service jobs can be
briefly written up—at the same time the
bill is made out—filed in the convenient
book-type filing case, and indexed the same
as the magazine articles.”

Harry Schmidt, Richmond Hill, N. V.

Recording’
as ‘Home Re-

A Vest Pocket Test Prod

Harry D. Hooton, of the Radio Service
Company, Beech Hill, West Va., describes a
continuity tester that has a distinct utility.
It is satisfactory for any rough determina-
tion, and its extreme portability will make it
as useful as a nail file in emergency servicing.

“Secure a flashlight of the small, fountain-
pen variety, preferably with a fiber or bake-
lite insulating case. Substitute a small in-
sulating disc for the lens and reflector.
Clamp a threaded metal rod, about three
inches long, to the disc bv means of a nut
on cach side. The open end of the rod
should be pointed, in prod fashion, and the
rod itself adjusted so that the other end
makes contact with the positive terminal of
the flashlight battery.

“Mount a ‘featherweight’ telephone re-
ceiver on the other end of the holder, con-
necting one terminal to the negative cap on
the battery and the remaining post to a
short length of flexible wire ending in a
small test clip.

“In servicing, the clip is connected to the
chassis or ground, and the prod is used for
exploring the circuit, a loud click on dis-
connecting indicating a closed circuit.

www-americanradiohistorv. com
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Set Analyzer

(Continued from page 21)

to set St to the proper range and depress the
push-button of S14.

To make a negative grid voltage measure-
ment, set S1 properly and depress push-
buttons S2 and St4 simultancously.

described for positive cathode voltage, with
the exception that S! is set to the 500-volt
position.

Either pentode screen-grid current or reg-

OfF

The ular plate-cathode current may be measured
I Tl
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SPECIFICATIONS FOR PANELS
Figure 4. The bakelite panel and sub-panel are available in finished form, cut

and completely drilled.

For those who prefer to do this avork themselves, the

specifications are given here

regular negative grid voltage will now be in-
dicated on the voltmeter.

Filament Voltage

To measure filament voltage, turn switch
S3 to “on,” set Sl to corect range, set S10
to neutral, and depress the push-button of
S13.

in connection with switch S7. It is only
necessary to set S4 to the proper position
and S10 to ncutral, then depress the push-
button of S7.

Screen-grid current is measured by setting
S4 properly and turning S10 to neutral, then
depressing the push-button of S9. As a rule
screen-grid current will be low in compari-

=k
o
N

a

1
¢
Zf
J

ALL HOLES %, DIAMETER
BAKELITE MOUNTING STRIPS

Control-grid voltage is always negative
except in the case of a space-charge amplifier.
To measure control-grid voltage, set S1 and
depress S2 and S12 simultancously. In the
case of a space-charge tube, set S1 and de-
press S12.

Cathode voltage may be either positive or
negative. In most cases it will be positive.
To make this measurement, set S1 and turn
S10 to F, then depress the push-button of
S11. If the cathode is negative, depress S2
and S11 simultaneously.

Pentode screen-grid voltage is always posi-
tive. The measurement is made exactly as

son to other currents to be measured. How-
ever, always use a high scale first to protect
the meter against shorts.

Rectifier Voltage

The voltage applied to the plates of an
—80 rectitier will always be high. Therefore
set S1 to the 1000-volt position. Set S10 to
the neutral or off position. Set S3 to the
“on” or a.c. position. Then depress the
push-button of S16. The total a.c. voltage
across both plates will now be indicated on
the 1000-volt scale of the meter. This pro-
vides a good check on the high-voltage wind-

www americanradiohistorv com
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SPECIAL OFFER

to experienced

\RADIOMEN

who want
to know

“ .. Whats
PADLOCKING

those extra dollars”

One thing is certain, when experience has
carried you part of the way—higher tech-
nical knowledge is necessary for further
advanccment. Ve can help men who are
in a rut—men who know enough to real-
ize that a BETTER UNDERSTAND-
ING of Radio and Television Engineering
is the only safeguard to success.

-——FREE SPECIAL OFFER=——-

CAPITOL RADIO ENGINEERING INSTITUTE
(4th and Park Rd.. N. W., Washington, D. C.

Please send Radio and Television Engineering
examination with answers so I can test my ability
and see what is covered by your advanced training.

AQUTESS 380 ase B mondd s = BEBEE 5w pamnmsiy o b6~ T o4

City and STNLe s .ot summsessbims o sio abbads a8 s s 10 b

CONDENSERS

The CARDWELL Featherweight Mid-
way, the big little condenser, pioneer in
its class and now famous on the Air-
ways, is made in 13 stoek sizes and spe-
cial to order, for bhoth receiving and
transmitting. It has mnany applications
now being served, in many cases. by in-
adequate and inferior makeshifts. Get
acquainted with the Midway, as differ-
ent from the usual “quantity produe-
tion” smuall-size condenser as a fine
time-piece is different from a dollar
watch.

Write for Literature

THE ALLEN D. CARDWELL
MANUFACTURING CORP'N

89 Prospecet St. Brooklyn, N. Y.
“The Standard
e e I T e

of Comparison.”

SERVICEMEN-DEALERS

Get Qur Prices First
Complcte Stock of NEW
Condenser Blocks
Volume Controls
Resistors
and Radio Replacement Parts

Write for our Catalogue

Hard to Get Parts—We have them.
your repair work for estimate.

Send u3

Grant Radio Laboratories
6521-N South Halsted St.,, Chicago, Ill.
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Living-Room

Television

Hear as well as see, your radio entertainment! Enter-
tain family ana friends with movies snatched out of

the air. Globe Midget Fype frelevision Receiver fea-
tures:

Complete receiver and tele- 4 x 5 ineh sereen, enter-
visor combination, A. C tainipg up to a dozen
operation.  No extras to persons. Flickerless.

buy. Costs no more than .

good 1adiv set. Televisor includes lens

dise. erater neon lamp. and
silenced synchronous miotor.

Eight - tube  receiver (e-
signed solely for best tele-
viston results, Single-
voutrol tuning.

Simple to operate.  Self-
synchronized on A. C. sys-
tem comnion with transmite
ter.  Ne fussing.

Clear, brilliant images on

WRITE for literature describing Globe line of television
equipment for living roon:, experimental and laboratory
uses.

GLOBE TELEVISION &
PHONE CORP.

185 Devonshire St.
Boston Mass.

VOLUME CONTROLS |

CLAROSTAT Replacement Volume Controls ard
‘*‘Custom-made’” to exactly suit the receivers for
which they are offered.  Not a makeshift job
ot idea.

The resistance, taper, shape and shaft are made
according to the proper specifications.

There is no delay in installing them. There
are no comebacks when you use CLAROSTAT
products. : R

See_the new CLAROSTAT CONTROL HAND-
BOOK AND CATALOG for 32 pages of dope jop
servicemen. Send for your FREE copy.

CLAROSTAT Mrc.Co.

285287 N. 6vn sT.BKIYN. NY.

=
" s 3

Course
dy Alfred A._Ghirardi $3.50

Radio Servicing Course
by Ghirardi & Freed $1.50

Send for FREE circular at once
THE RADIO TECHNICAL PUB. CO.
80 Fifth Ave. Dent. RN-2. New York City

ing and enables you to tell if this winding is
open.

Set S4 to the high position, and set S10 to
neutral. Depress the push-button of S8 for
one plate-current reading and the push-
button of S9 for the other plate-current
reading.

This measurement will indicate if both
plate and grid circuits are complete. The
voltage measured is the plate voltage plus
the grid voltage. Set S1 properly, and turn
S10 to neutral. Set S3 to the a.c. position.
Depress the push-button of S16 to indicate
voltage.

Mutual Conductance Tests
for Tubes

After taking the plate-current reading of
any tube, leave S4 set, and hold down the
push-button of S8. If the tube is not of
the screen-grid type, depress the push-button
of 56. A plate-current change will be no-
ticed on the milliammeter. This indicates
the tube’s relative condition. Usually the
greater the plate-current change, the better
the tube.

If testing a screen-grid tube, depress the
push-button of S5 instead of S6.

Jacks ]1 and J2 may be used as the con-
nections to the a.c. voltmeter for use as an
output meter. Connect these across the
voice-coil leads of the speaker by means of
the regular test leads. Set S3 to the “on” or
a.c. position. Adjust S1 for the proper
range so as to get a satisfactory reading on
the meter. Make the tuning adjustments in
the usual manner.

Continuity Tester Ohmmeter

Connect the test leads and the 4.5 bat-
tery in series with jacks J and J1. Set S3
to the “off” or d.c. position. Set Si to the
5-volt position. When the two test leads are

Graphs and Charts

(Continued from page 26)

condenser heats up under a continuous load,
the breakdown voltage is lowered. There-
fore the tests of such condensers must be
made over a considerable time at working
voltage or at a much higher voltage for a
short time.

Commercial paper condensers usually con-
sist of long strips of prepared paper, with
tinfoil interleaved, which is then rolled. In
the case of rolling a condenser with an even
number of plates, the top plate and the
bottom plate form an additional section of
the condenser so that in this case the rolling
has the effect of adding one more plate. The
reader should see whether the dielectric for
this additional section has the same thick-
ness as the other sections and make allow-
ances for any possible difference.

When the number of plates is odd or when
the paper is not rolled, the actual number
of plates is used for the calculation.

The accuracy of a calculation by means
of this chart will be sufficient only if the
correct values for the diclectric constant and
the thickness of the dielectric have been de-
termined. This is sometimes difficult to ac-
complish, especially with paper as a dielec-
tric. If the reader guesses at the constant
and the actual separation of the plates, he
must expect the result to be off accordingly.

A Correction

On the chart in the March issue on the
design of single-layer coils, the lower section
of the scale marked Form jactor f (A) the
numbers. 09, .08, 07 should read 9, 8, 7,
€lc., down to 2.
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touched, 4.5 volts will be indicated on the
voltmeter. When there is a resistance be-
tween the two leads, less than 4.5 volts will
be indicated. Thus, to test the continuity
circuit, place the two leads across the circuit

to be tested. If a reading is obtained, the
circuit is closed. If open, there will be no
reading.

If a resistance is being measured, read the
scale directly in terms of current. If the
scale shows .15 ma., the resistance will be

4.5

equal to — 500 = 15,000 ohms.
.00015

A chart may be made which shows the
current versus the resistance, so that for any
value of current you may readily determine
the value of the resistance by referring to
your chart, thus climinating calculations.

To determine higher ranges of resistance,
use 2 higher battery voltage. Each time a
higher voltage is used, S1 will have to be set
correspondingly. It is always necessary to
subtract the resistance of the test circuit
from the total value so as to get the actual
value of the resistance under test. If the
10-volt range is used, the test circuit resis-
tance will be 10,000 ohms, and for the 50-
volt range it will be 50,000 ohms, and so on
to the highest scale of the meter, which has
a resistance of 1,000,000 ohms.

The directions given may appear a bit
complicated, but you will find that measure-
ments are easily made and that the manipu-
lation of the switches becomes natural after
a few tests have been made.

The constructor will find that this analyzer
can be constructed reasonably and will make
measurements comparable to any type of
tester in practical use by the serviceman.
Below is a list of parts necessary for the
construction of the analyzer.

List of Parts
J, J1, )2, J3, J4—VYaxley insulated tip jacks,

type 422
R1, R2, R3—IR.C. 25 meg. resistances,
type WW4
R4—IR.C. .15 meg. resistance, type WW4
R5—ILR.C. 50,000-ohm resistance, type
Ww3
R6—ILR.C. 40,000-ohm  resistance, type
WW3

R7—I.R.C. 5000-ohm resistance, type WW3
R8—IR.C. 4950-ohm resistance type WW3
R9—I.R.C. 505-ohm resistance, type WW4

R10—IR.C. 2083-ohm resistance, type
Wws
R11—IR.C. 33.33:0ohm resistance, type
Ww4

S1—VYaxley 8-point tap switch, type 1618

S2—Yaxley push-button switch, type 2006

S3—Vaxley jack switch, type 760

S4—VYaxley 4-point tap switch, type 1515

S5, S6—VYaxley push-button switches, type
2003

S7, S8, S9—Vaxley push-button switches,
type 2880 special

S10—VYaxley jack switch, type 32

S11, S12, S14, S15—VYaxley push-button
switches, type 2001

S13, S16—Yaxley push-button switches, type

2004

control-grid clip

Blan special carrying case, 12 inches by 9

inches by 534 inches, inside dimensions,

covered with imitation feather

1 roll No. 18 push-back wire

Blan panel kit, consisting of 7-inch by 12-
inch bakelite panel and three bakelite
strips for mounting resistors, all cut and
drilled according to specifications in Fig-
ure 4

1 Weston model 301 universal meter

1 UX type tube socket

1 UY type tube socket

1 Alden plug and cable, type 905LC

1 Alden adapter, type 954DS

2

M

[Erayay

Eby binding posts
iscellaneous screws and nuts
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HOW TO MAKE MONELY

IN

RADIO SERVICING

by
Zeh Bouch.
ServiceEditor BadioNews

Introduction—Servicing as a Profegsion—Dusiness Methods
Profits—The Technical and Teonomice Ends of Servicing.
Chapter One—IEquipnient—The Service Shop—1titting the IBquipment

to the Pocket-book—Truck Equipment,

Chapter Two—~Contacts—Dealer Contacts and Contracts—The Loceal
Lighting Company—Automotive Accessory Stores.

Chapter Three—Advertising and Publicity— Ncewspaper Tublicity—
Motion Picture IPilms and Slides—Billboards and Truck—The
Shop Sign—sSample Publicity—Sample Advertisements.

Chapter Foqr—(‘irvulnriznﬂon—»\ Good Letterhead—Mailing Cards—
Sample Circulars—Stickers—Canvassing.

and

Chapter Five—Service Procedure—'The Appearance of The, Serviee-
mian-—Making the Serviee Call—Service “Don'ts"'—Checking Oyer
thee Set—3When to Take the Reeeiver to the Shop—Educating
the Customer—1tiles and Records.

Chapter Six—The Service Salesman—Tube Sales—Set Sales—Shop
and Store Displays—TImpressing the Customer.

Chapter Seven—Off Neason Business—DPepping TUp_01d Sets and
Nales— Interference Loeation—Rural Possibilities—Extra Speakers

Speeiinl Batlles—Merchandising Tone Control,

Chapter Eight—Serviee Side Lines—IPublic Address Systomsf.Tn_lk-
ing Movies—Aids for Hearing—The Telephone Booster—Pieking
t’p Cash With Pick-ups—Electrieal Side Lines,

Chapter Nine—The Business End of Nervicing—Service Charges—
ree Calls—Good Will—How to Bill and Colleet—The Value of
Trade-ins—Dunning  Letters—Legal Toints.

Chapter Ten—How To Buy—Where to Secure Parts—Replacement
Substitutions—ITow to Get Best Discounts,

Chapter Eleven—Keeping Up To Date—ITow to Secure Manuface-
turer’s  Literature—Valuable Serviee Literafure—Service Books—
Teehnieal Publications—Service Ovganizations.

RADIO NEWSN, Dept. 7
222 West 891h St.. New York, N. Y.

Inelosed is $1. Please send me absolutely FREE, postage prepaid,
a copy of “ITow To Make Money In Radio Servicing,” and cnter
my subscription for the next 7 issues of tidio News,

(If renewal subscription check here )
BT 1T L T
N I R R R R
({5 70000000608 aa6 800 ARAOABEGT0a0aE 006 6aEE0 a8 State..........oouen 5

Canadian price, $1.30, including Postage and Duty.
Foreign Postage 3¢ Lxtra,

GET THIS

~ TIMELY BOOK

with
- OW To Make Money In Radio Servicing.” written by

Zeh Bouck especially for Radio News, is the answer to

the burning question of the hour! Prepared after
months of effort and at great expense, it tells the radio service
man how to make his business show a profit. And, what is
more important in times such as the present?

Not only for the active service man. but also for the ama-
teur and experimenter who desires to turn his knowledge and
experience into practical money-making channels this book will
prove indispensable. It tells you how, and when, and why to
do things. It is practical—up to the minute—and complete.

For a limited time, Radio News is offering this money-mak-
ing hook absclutely FREE with a subscription for seven
months for only $1.00.

And that is not all—in addition to securing the book FREE,
vou also save 73¢ on your subscription. as these seven issues
purchased on the newsstands would cost you $1.75.

All The Latest Developments In Every
Branch of Radio

RADIO NEWS, edited by Laurence M. Cockaday, neceds no
introduction to radio men. From the very beginning it has led
every publication in the whole field. It gives you all the radio
news—while it is news. Hot from the laboratories—just out of
the cxperimental stations—all the newcst happenings in radio—
direct to you in Radio News. Radio today is the fastest grow-
ing, fastest moving industry in the world. Greater expansion is
just around the corner. Television—short-wave developments—
electronics. Astounding new things are happening—you will want
to know about them in detail. And vou can—by reading Radio’
News.

Such outstanding authorities as Dr. Lee De Forest, Guglielmo
Marconi, Laurence M. Cockaday, Dr. Irving Saxl, Ernest Lee
Gahricke, Carl Dreher, McMurdo Silver, ]J. E. Smith, S. Gordon
Taylor, Lieut. William H. Wenstrom, Dr. E. E. Free, and scorcs
of others of equal prominence in the radio ficld—write regularly
for Radio News. You have at your command the experience of
acknowledged experts. You can use their researches—their re-
sults—to build your own future in Radio.

To make money today in radio service work, you must be well
equipped.  This book starts right at the very beginning. and tells
you what equipment you will need to be successful. It tells vou
how to get customers, and how to huild up a clientele by every
known means of advertising and sales promotion. Numerous
sample advertisements are included with instructions for their
use. IFull details are given regarding local contacts with dealers,
as well as arrangements with manufacturers.

And remember vou get seven issues of Radio News Magazine
and this wonderful new book for less than thousands pay for
the magazine alone.
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W McMurdo Silver -

- announces

EXCLUSIVE NEW

"CLASS A-PRIME’ AUDIO

IN THE

ALL-WAVE CHASSIS—728SW

————

ENORMOUSLY INCREASED OUTPUT
NEW TYPE TUBES

INCREASED SENSITIVITY
ONE CALIBRATED ALL -WAVE DIAIL-
1 OR 2 SPEAKERS‘

12 TUBES

—————

A REALLY Revolutionary RE;:CEIVER'

'~ ASK FOR ALL THE DETAILS »

SILVER- MARSHALL Inc.
6405 West 65th Street, Chicago, U.s. A.

|
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