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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
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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


www.americanradiohistory.com

Rapio News For Jury, 1932

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
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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
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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
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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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5= //
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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.
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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

D TURNING C TURNING K N

, A SCALE CAPACITY SCALE DIELECTRIC NUMBER
e AREA Ne.] MFD. Nl 2 CONSTANT —l

CM. MILS ¢M2 N2 PLATES

Y
T4 £ 100 oy 01 FLINT GLASS,™ ™~~~ EE-10 100
3: 800 = gp T # 1 DOUBLE % E
003 i B 2 + EXTRA DENSE ¥ - 90
i 500 =80 T k0 I =
— x ~ = e
T 70"~ - = i ¥
Fis 3 00N q e ! T
.004 400 ~F ¢ S ig = 1 5
5 ¥ " B B 9 I [omseEss s g o
005 2 +50 ~.I E I | FLINT GLASS,.»F
o + 30=x__ N I | VERY DENSE ¥ +
-006 — 3 S T~ £ o s *
I3 40 --IX Eoy—~ T | FLINT GLASS, - —— > E £ 50
.007 = £ I Elem=mal ] : LIGHT o B
E O S ¥ - SN e FLINT GLASS,___ | § ¥
00854 200 39 81T £ . 8~ _Vgrv LGk ™ X + 40
= = - [ i ] ~ n E
.009 = + I 3 ~ 1 I =il =6 3
0 —F- 4 I 1 = b 1 i —~—_7 =+
E g I = \\ e MICA SHEET, ~ I
T K 4 S 4 1 Y -— ¥ 3
i 1 . \\L\ = PURE + ~—t 70
ik 120 T I T i
¥ + T4 oE Tbs S —+5 1
T8 o I EE I T} CASTOR OlL---mv > T
£ I 1 uE 1 LN 1 1
15 90 = I 2F I  QUARTZ ---—~=- > I
Mg - B0 I ZE 1 | PORCELAIN--==} — 20
+ = + a7 t g ——— 2
9 70 = I 3 I | o= i -
=+ 10 =10 6 -8 4F 61 e e s -
1 0= 4 T 8= o i GLASS,COMMON < ] 4=
-£ = ° N [ -
.03 ¥ T it g et 4N 15
505 9 1 i W F“F"’:i\ !
1 i L —4_d 5
s 6 I .________fc_*i_____{
5 5T pararFINED” (TR T
05 5 ] PAPER { L 4

1000

.00t 1 SPERM OIL =—~F—+-4 |+

:

LI (L0 L S AL LA L L I SR
no
o
- T
p=t=t=p—ti—+

II[UIIH!IHIIIJ!JI 11111 LJIIllJHIHJl]JJllJI

o
e}
B

[t g

.06 s & e g
4 T OLWVE OlL—--—d—4=—d
TE ¥ ] SHELLAC™™ T 4
—+~ T N 1 —_—
08 20 - - 4 4 4~ |NDIA RUBBER — Lo —dm—st :
09 s 1 A Bk
A4 Fag ::_ 1 _:_ TURPENTINE—-? :. ! r'}*:r"’_ k3 6
£ I - 8= 0o ] L RN ) i
£ = - . = B -t -3 E
50 2 : (100 Mn7D) 1 wARD RuBBER,_ I __| 11T 3
2 ¥ 3ol ey EBONITE ____T[71 1 o +5
+60 - 1 : o E
: 0= I 1 : i I
= = K 3 4 t 1 1 iF
-0 o I i L :
2 E80 8 I 1 Ll N 4
E = ] ] PARAFFIN__| | 7=~ I
g=30 L 1 @=L 0000 . e ) 1 I
= 100 I NI 2 + UoMMED) 2 T R e =I5
- FETRON mase 3 I B B 2 RS I
3 N ~— i ] RESIN--~ | !
o ~ o = E ——
5 ~~4 - T PARAFFIN,_ ___J i T T3
T =<4 ] CLEAR i 1
5 = 1 i

o
l =1
I

1
11

Adi (LANMERRY ERRNLEL LY

,00000i—=—""L "~
(1 MMFD) 1

LI R R L B i A B
n)
o
Q

Lepaadipn Liees Y0 YT TP LN R WL il

SR Ry T T g S |

I I £ I 3 ) S~ [T~—o

-8 3 2f 4 0 -~ 7~ .0000002 0T AIR->>I- 4 =2
9 = T L (.2 MMFD.} I

1 £ 400 T 25 = ]

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.

www-americanradiohistorvy com


www.americanradiohistory.com

ELIMINATING

Rapro News ror Jury, 1932

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

Rapio News ror Jury, 1932

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

31

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)