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ONLY MECK HAS THE COURAGE TO KEEP TELLING
THIS STORY TO YOUR'CUSTOMER'S

s s,

|

EVERY MECK NATIONAL ADVERTISING DOLLAR
SELLS THE PUBLIC
ON THE INDEPENDENT RADIO DEALER

Every month every John Meck Industries advertisement in
national magazines tells one important story —"“ Buy your New
Radio from your Radio Dealer.”

Meck puts all its efforts behind the Dealer—to help the Dealer
fight postwar competition. Tie in with the Meck Preferential Deal-
er plan. See your Meck distributor for full details on this worth-

ECK

JOHN MECK INDUSTRIES, Inc., PLYMOUTH, IND., U. S. A.
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J. E. SMITH
PRESIDENT
National Radie
Institute
31st Year of
Training Men
for Success
in Radia

You Build These and Many
Other Radio Circuits with
6 Kits of Parts I Supply

By the time you've conducted 60 sets of
Experiments with Radio Parts 1 supply,
made hundreds of measurements and ad-

The men at the right are just a few of many
{ have trained, at home in their spare time, to
be Radio Technicians., They are now operating
their own successful spare time or full time Ra-
dio businesses. Hundreds of other men I trained
are holding good jobs in practically every branch
of Radio, as Radio Technicians or Operators.
Doesn't this PROVE that my ‘50-50 Method™
of training can give you, in your spare time at
home, BOTH a thorough knowledge of Radio
principles and the PRACTICAL experience you
need to help you make more money in the fast-
growing Radio industry?

Let me send you facts about rich opportuni-
ties in the busy Radio field. See how knowing
Radio can give you security, a prosperous future

. . lead to jobs coming in Television and Elec-

| Trained
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justments, you'll have valuable PRACTI-

i A 1 tronics. Send the coupon NOW for FREE 64- and gy
gaArttil}:éigagyi(g?ggr!lce fociageopd (llSor page illustrated book, ‘“Win Riech Rewards in ey d it
tadio.”” Read how N.R.l. trains you at home in

time, Tadio wopy in

You build the
SUPERHETERO-
DYNE CIRCUIT
above containing 8
preselector oscillator-
mixer-first  detector,
if. stage, diode-de-
tector-a.v.c. stage and

You bulld MEASUR-
ING INSTRUMENT

above early in audio stage. It will
Course, useful for bring in local and
Radio work to pick up distant stations. Get
EXTRA spare time the thrill of learning
at home evenings in
spare time while you

put the set through
fascinating testsl

money. It is & vacu-
um tube multimeter,
measures A.C., D.C.,
.F. volts, D.C. cur-
rents, resistance, re-
ceiver output.

Building the A. M.
SIGNAL GENERA-
TOR at right will give
you valuable experi-
ence, Provides ampli-
tude-modulated sig-
nalg for test and ex-
perimental purposes.

SAMPLE LESSON FREE

1 will send you a FREE Lesson, ‘‘Get-
ting Acquainted with Receiver Servieing,”’

to show you how practieal it is to train

Radio at home in spare time. It’s a valuable
Study it—keep it—use it—without
Tells how Superheterodyne Cir-

lesson.
obligation!

spare time. Read how you practice building,
testing, repairing Radios with SIX BIG KITS of
Radio parts I send as part of your Course.
Future for Trained Men Is Bright
in Radio, Television, Electronics
The Radio Repair business is booming NOW.
There is good money fixing Radios in your spare
time or own full time business. And trained
Radio Technicians also find wide-open oppor-
tunities in Police, Aviation and Marine Radio,
in Broadecasting, Radio Manufacturing, Public
Address work, etc. Send for free book which
pictures your present and future opportunities.
Think of the boom coming now that new Ra-
dios can be made! Think of the backlog of
business built up in all branches of Radio! And
think of even greater opportunities when Tele-
vision and Electronics are available to the pub-
lic! Use only a few hours of your spare tine
each week to get into Radio NOW. You may
never again see the time when it will be so easy
and protitable to get started. DMail coupon for
‘omplete information.,
Many Beginners Soon Make $5, $10
a Week EXTRA in Spare Time
The day you enroll I start sending EXTRA
MONEY JOB SHEETS to help vou make EXTRA
money fixing Radios in spare time while learn-
ing. You LEARN Radio principles from my
easy-to-grasp Lessons — PRACTICE what vou
learn by building real Radio Circuits with the
<ix kits of Radio parts T send—USE your know!-
edge to make EXTRA money while wetting ready
tor a good full time Radio job.
Find Out What N.R.l. Can Do for YOU
MAIL THE COUPON for your FREE copy of
my 64-page book. It's packed with facts about
opportunities for you. Read the details about
my Course See the fascinating jobs Radio of-
fers. See how you can train at home. Read let-
ters froni men I trained, telling what they are
doing. earning. No obligation. Just MAIL COU-

PON in an envelope or paste it on a penny
postal. J. E. Smith, President, Dept. 5KR, Na-
tional Radio Institute, Pioneer Home Study

Radio School, Washington 9, D. C

tor
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Get a ringside seat at the ideal ham shack of
tomorrow. The above picture was made at
Hallicrafters Ham Shack on the Boulevard,
in Chicago. But no picture can represent,
no artist can paint what Hallicrafters has in
store for the amateurs when the demands of
war production are relaxed. Rugged, depend-
able, sensitive high frequency transmitters
and receivers — like the HT-4 which went to
war as the famous mobile radio station
SCR-299 and the SX-28A, the great commu-
nications receiver —belong in the postwar
picture of your ideal ham shack. Hallicrafters

BUY A WAR BOND TODAY!

—— pn— e e I e

equipment has been constantly refined and
developed under the fire of war. In peace it
will come closer than ever to meeting the
exacting requirements of the radio amateur
who has played such a prominent part in the
progress of all radio and who assumed such
a valuable role in war communications.

Even now you can “‘pull up a chair”’ in your
ideal ham shack by sending for Hallicrafters
1945 Catalog . .. a fascinating piece of ham
literature . . . detailed speciﬁcations on more
than 20 models that are helping to win the.
radio war. Specify Catalog S-36A.

COPYRIGHT 1945 THE HALLICRAFTERS COQ.

-

hall crafters ravio

THE HALLICRAFTERS CO., WORLD’S LARGEST EXCLUSIVE MANUFACTURERS OF SHORT WAVE RAOIO COMMUNICATIONS EQUIPMENT, CHICASD 16, U.5. A,

October. 1945
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/?gdio has deepened our appreciation
of the American way of life. Out of the
crucible of war; it hu‘s, forged o new and
better understanding of the vital forces
that shape our future. it brings promise of
a happier tomorrow.

For many years, FADA has symbolized
the best in radio engineering and develop-
ment. And — as quickly as Government
restrictions are modified, Fada’s great
manufacturing capacity will be concen-
trated on producing the finest radios for
the civilian market.

There are some Fada dealer franchises
still available. If you are not familiar with
Fada’s far-sighted proﬁt;building mer-
chandising plans, we suggest that you
communicate with your iobaber — ‘or write

PLACE YOUR FAITH IN THE . tousdiretly.

Radio
OF THE FUTURE

Famous Scuce Broadcasting Began!

RADIO NEWS
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FREE fo the Armed
Forces, Colleges,
Technical Schools,
Libraries.

i

THROUGHOUT the war JENSEN re-

mained true to a more than fifteen-year-old tra-

T dition of specialization in the design and manufacture of
SRR fine acoustic equipment. Very shortly now this persistent adherence
to specialization will again bring forth new and improved
JENSEN Loud Speakers and related products. Their quality and per-
formance ability, in the JENSEN tradition, will suggest

o their use by all who want the best. Watch for further announcements.

5:%8” -
- ; .
i MONOGRAPHS AVAILABLE
§. Loud Speaker Frequency- Response Méu'iurg-
k- ments. e
2. impedance Motching ond Power Distribution.
3. Frequency Range in Music Reproduction.
| 4, Effective Reproduction of Speech.

- 5. Horn Type Loud Speckers.

Ly % ; i e
R L 2 e »_Qs' e

in 3 e

JENSEN RADIO MANUFACTURING COMPANY °* 6617 SOUTH LARAMIE AVENUE, CHICAGO 38, ILIOIS

IN CANADA-—COPPER WIRE PRODUCTS, LTD., 137 RONCESVALLES AVENUE, TORONTO
O¢iober, 19145 7
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AUDAX

RELAYED-FLUX

The Importance of
SPECIALIZATION

Aside from outstandineg and
long-acknowledged technical
skill—our “‘Spceialization For-
mula’ is probably as fully re-
sponsible for the world-re-
nowned AUDAX quality as any
other single factor.

We proudly concentrate all our
energies and resources upon
rroducing the BEST pick-ups
and cutters. Because we are spe-
cialists in this field, much more
is cxpected of us. Because the
production of fine instruments

iob, it stands 1o reasor that we
could not afford to jeopardize
our reputation—EVER—by
making pick-ups a side-line.

After Victory, you may expect
AUDAX improvements, refine-
ments , . . master-touches to
heighten the marvelous fae
simile realism of AUDAX re-

production.

AUDAK COMPANY

500-N Fifth Ave., New York 18, N.Y.

Creators of Fine Electronic-
Acoustical Apparatus Since 1915

Send ior complimentary copy of our
informative

“PICK-UP FACTS”

X BUY
WAR BONDS

like MICRODYNE is a full time l

HE Federal Communications Com-

mission announced, on August 21st,
that, effective at once, amateur radio
operators in good standing who have
been off the air since Pearl Harbor
may operate until November 15, 1945,
in the 112 to 115.5 megacycle band.

They will share this band with the
War Emergency Radio Service, which
was established as a temporary radio
service for emergency communication
in connection with national defense
and conditions jeopardizing public
safety. Many of the operators in this
service were amateur volunteers. This
WERS service will be terminated on
November 15, 1945.

About 60,000 amateur operators were
licensed at the time the Commission
ordered them off the air after the out-
break of war. All of these, except
those whose operator licenses were
suspended or whose station licenses
were revoked, will be eligible to oper-
ate in the 112 to 115.5 megacycle band
thrown open by the Commission today.

Before the end of the provisional pe-
riod announced today, the Commission
will announce a further policy on fu-
ture amateur operation. It is antici-
pated that other bands allocated to
amateurs in the recent FCC frequency
allocations will be made available to
them as soon as they are vacated by
present users. We predict more fre-
quencies will be returned very soon.

AMERICAN radar, second only in ef-

fectiveness to the atomic bomb,
now comes under the spotlight to re-
veal some of its technical magic. No
one can deny the importance of radar
as a contributing factor in winning
both the European and Japanese war.
The development of radar to its pres-
ent high level of effectiveness has been
the result of outstanding contributions
made by American and English scien-
tists.

We predicted many months ago that
this would be, and it certainly has been,
a radar war. Ever since Pearl Harbor
the development of radar systems has
progressed at a rapid rate. Many de-
signs and changes have followed one
another in rapid succession. Radar
was not an old weapon. It was a new
one especially adapted to global war-
fare on and over the earth and at sea.

Much has happened since Rapio
NEws presented the first story on the
British radio locator. Many of you re-
member it. What has been accom-
plished is now history and the saving of
thousands of lives can be attributed to
the intelligent use of radar in the
hands of Allied personnel.thoroughly
schooled to master the new technique
employed.

wwWwW americanradiohistorv com

THE

EDITOR

Types of radar may be broadly clas-
sified in two categories. First comes
the “search” type that sweeps distant
and wide areas to detect the approxi-
mate position of a target. The second
type is the “fire control” which em-
ploys a narrow beam to determine pre-
cisely the position of the target in or-
der that shells can be aimed properly
or that bombs can be released at the
exact proper moment.

The search operation may be com-
pared to the scanning of an entire
scene with a naked eye. On the other
hand, the fire control type of radar is
comparable to focusing o telescope to
“draw a bead” on the target.

Radar has not been developed by any
one man or by any one manufacturer.
Many firms pitched in with their full
facilities in order to produce many
types of radar in the quickest possible
time. In fact, one large laboratory
developed and produced designs for
nearly 100 radars.

To illustrate the effective use of ra-
dar let us review quickly some typical
“case histories.”” American troops on
the Anzio beachhead in Italy were tak-
ing a terrific pounding from Army
night bombers. A new fire control ra-
dar was brought in and the following
morning after its first night of action,
the ground was strewn with Nazi
planes. The night attacks stopped.
The Nazis found out that they were
losing too many aircraft. The same
type of radar saw plenty of action in
the Pacific by furnishing anti-aircraft
protection on Saipan, Leyte, Okinawa,
and on other Islands, especially during
the early days of each invasion.

At sea in the battle of Santa Cruz
Islands, the South Dakota was credited
with shooting down thirty-two enemy
planes during one engagement through
the use of fire control radar. In the
battle of Savo Islands, the same ship
teamed up with the USS Washington
to sink three Japanese cruisers plus
one or two battleships with the aid of
another fire control radar which sup-
plied firing information to their main
batteries. This engagement began at
midnight and Japanese reaction to the
amazing accuracy of U.S. Navy guns
in pitch darkness at a great range is
shown by the following authenticated
story: It was a night battle near Gua-
dalcanal; our warships had sunk a
number of enemy ships before they
could open fire. A Japanese officer,
fished out of the water, asked imme-
diately to see what he called “your six
inch machine gun with the electric eye
pointer.” This Jap was referring, of
course, to our cruiser’s guns which had
fired so fast and with such accuracy

(Continued on page 122)

RADIO NEWS
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MODEL $X-28A— This is the latest model of
Hallicrafters famous Super Sky-Rider . . .
the finest communications receiver built to-
day! Has a frequency range of 550 kc. to
42 Mc. continuous in 6 bands. With crystal,
less speaker, net..... feeeaeaeaes..$223.00

MODEL $X-25 — The Super-Defiant

. long-time favorite of amateurs
who want fine performance at a
moderate price, Has a frequency
range of 545 kc. to 42 Mc. con-
tinuous in 4 bands. With crystal,
less speaker, net.......... $94.50

MODEL 5-20R—Popular Sky-
Champion offers top performance
in low cost field. Has a frequency
range of 550 kc. to 43 Mc. con-
tinuous in 4 bands. With built-in
speaker, net......c.0oanl. $60.00

MODEL $-39-—S5ky Ranger portable
.. . operates from its own self-
contained batteries or 115 volts
a.c. or d.c. Has frequency range
of 540 kc. to 30.5 Mc. continuous
in 4 bands. Net.......... $110.00

MODEL $-36 — Covers both old
and new FM bands. Operates on
FM, AM, or CW. Outstanding for
sensitivity, stability, high fidelity
and versaullty in the very high fre-
quencies, Range from 27.8 Mc. to
143 Mc. continuous in 3 bands.
Less speaker, net......... $307.50

PM23 SPEAKER —For SX.28A, SX-25 and
$-36 above, net...o.veiniiiiann., $15

HALLICRAFTERS
Honored for its Role in War
Communications
On all fronts . .. on land, sea, in the air ... in
jungle, desert and arctics . . . Hallicrafters sets

have performed gallantly for the Armed Forces
of the United Nations. The fifth Army and Navy
“E” award flies from Hallicrafters roof tops!
Hallicrafters, you know, are builders of the fa-
mous SCR-299.

f«f'.—ff | T

L. 557
833 W. Jackson Blvd. Chicago 7, U.S.A.

Over 20 Years of Service to the Nation
October, 1915

~, oRbER YouR NEW

 hallicrafters

Communications Receiver

Avadilable on Time Payments
Trade-ins Accepted

BE ONE OF THE FIRST to own and enjoy one of these
celebrated receivers. Allied Radio is a leader in the distri-
bution of communications receivers. WE ARE NOW
MAKING SHIPMENTS. Orders are filled in turn. Place
your order now!
Your new receiver will have vital war-proved features
. plus latest engineering developments . . . to make it
one of the finest values of the day. Choice of models cover
world-wide short-wave, amateur and broadcast bands. All
prices are net, F. O. B. Chicago.

NEW ECHOPHONE EC-IA

Communications-Type Receiver

This short-wave and broadcast receiver
with its many new features will be more
popular than ever! You'll get perfor-
mance you didn’t think possible at such
low cost. Covers entire tuning range
from 550 Kc. to 30 Mc. {550 to 9.85
meters} in 3 bands. For 115-125 volts
AC-DC. Automatic noise limiter. Built-
in PM speaker. Compact and reliable.

Complete with tubes. Net...... $2950
Subject to OPA approval

With one of these receivers, all the world’s your neighbor. You'll
feel proud to be among the first to have one . . . and glad you
ordered yours now.

If you prefer, convenient time payments can be ar-
ranged—or any communications receiver in good con-
dition accepted for a liberal trade-in allowance.

SEND YOUR ORDER TODAY FOR EARLIEST DELIVERY
e e
| ALLIED RADIO CORP.

833 W. Jackson Blvd., Dept. 1-KK-5 Date...oooveen. .
= Chicago 7, Hlinois
|

ALLIED RADIO

**Arsenal of Supply”’ !

{0 Please ship earliest moment

.......................................... Model................
for Everything in Radio | [ Enclosed $...vuvvvvvennenen..s ] Full Payment
and Electronics | 3 Part Payment {Balance C.0.D.}

{1 Please send full information on Communications Receivers and

Allied's complete s 1 R . L
b L ervsce Time Payment Plan, without obligation.

speeds vital needs to the
Armed Forcesand Industry.
Concentrated here are the | NAME. ... .. . . . . . . .
world’s largest and most |
complete stocks of parts and i

A i e it | AV R orasas080anamaR0RGRG RO RS AG ARDRGRE A AN AN RO A ARARE AE
And Allied bas always been |
one of the leadersinthe sale | crry.. ... ... ... ... ... .. .. .. ZONE........ STATE.........

Of COMMUNECAtiONS YECOTVErS. | | o e e e
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NATIONAL RECEIVERS ARE THE EARS OF THE FLEET
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The 11000 Series
Transmitting Condensers

Another Millen exclusive "Designed for
Application” product. ustrated is the 11035
size. Permits more efficient yse of newer
tubes—more compact and symmetrical circuit
or ts and ¢ quent better neu-
tralization. Center fed rotors for better high
frequency current distribution. Isolantite in-
sulation; terminals jn convenient places.
Sturdy cast aluminum center frame with
right_angle drive, 16/1 ratio. Rounded pol.
ished heavy gauge aluminum plates. Ex-
tended rotor shaft for dial or indexing device.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS
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* Presenting latest information on the Radio Industry.

By F. D. WALKER
Washington Reporter, RADIO NEWS

HEARINGS BY THE FCC on the
engineering aspects of the new fre-
quency allocations for FM continue to
hold the spotlight in Washington. In
line with the interest being shown by
engineers throughout the country
comes a communication from John
Barron, Consulting Engineer of Wash-
ington, D. C, who comments as fol-
lows:

“The recently announced plan of
allocation for FM stations by the FCC
appears to be based upon what is
termed ‘“‘single market coverage”, that
is, any station (except ‘rural’) would
be permitted to serve only a single
market area and would not be per-
mitted to serve two or more markets.
This might be satisfactory in some
cases, but it will not take care of all
cases.

“For example, there are numerous
AM stations now operating on low fre-
quencies with medium power which
permits them to render primary serv-
ice to several metropolitan districts
adjoining their trade area. If such a
station obtained a ‘rural’ type FM as-
signment, it would be prohibited from
placing a good city signal in these
metropolitan districts. If it obtained
a ‘metropolitan’ type assignment, it
would presumably serve only the im-
mediate trade area which accrued to
the small city where its main studio
is now located. If it obtained a ‘com-
munity’ type assignment, it would
have a comparatively worthless cov-
erage of a few miles, as such stations
are proposed to be limited to 50 watts
and generally low antenna heights
and to be spaced so close together that
their coverage will eventually be cur-
tailed to approximately a six-mile
radius. This coverage is based upon
the assumption of the probable use of

| many receivers in such areas designed

to sell at low prices and requiring a
twenty-to-one ratio between desired
and undesired signals.

“On the other hand, it should be
kept in mind that, if something like a
'single market plan’ is not adopted.
some stations may be faced with the
loss of national -advertising and net-
work affiliation as 50 kw. FM opera-
tion would permit some stations to

| serve cities and areas now covered by

two or more AM stations which now
carry the same network program.
There is one school of thought which
adheres to the idea of ‘survival of the
fittest’ and which believes that there
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should be no limit to the number of
high-powered stations serving a given
area, that the station serving the best
program will get the listeners, and
that the other stations can die off. It
may be that more than four national
networks could successfully program
FM stations. The number of national
networks is undoubtedly restricted at
present by the limited number of AM
stations having good coverage.

“It is pointed out that the proposed
FM plan does not make provision for
maintaining coverage of areas now
served by AM stations so that some
AM stations may find themselves hav-
ing a greatly curtailed coverage area
when they change to FM operation.

“The tentative plan of FM assign-
ments provides for ten channels to be
assigned to ‘rural’ type stations, fitty
for ‘metropolitan’ type, and ten for
‘community’ type. It is difficult to esti-
mate the exact total number of as-
signments this will provide. but
obviously a great number will be
permissible.  Allowing for ‘rural
stations to be spaced 300 miles apart,
this would permit the assignment of
about 24 for each frequency or a total
of 240 stations. Allowing for ‘metro-
politan’ stations to be spaced 200 miles
apart, this would allow 60 of these for
each frequency or a total of 3000 sta-
tions. Placing ‘community’ stations
only 50 miles apart would permit the
assignment of about 1000 on each fre-
quency or a total of 10,000 of this
class. This makes a grand total of
13,240 FM stations. Of course this
does not take into account that it is
not possible to use adjacent channcls
in the same area. (Every other chan
nel can be used.) I would estimate
that adjacent channel interference
problems would reduce the number of
potential assignments by 25% so that
the estimate of the total number of
stations is 9930. These figures are
based upon the use of receivers which
will operate well with a twenty-to one
ratio between desired and undesired
signals on the same channel for ‘com-
munity’ stations and ten-to-one ratio
for the other two classes of station.

“It seems doubtful to me wheth>r
the country can support or wants this
many stations. The population of the
continental United States in 1940 was
131,669,275. This would mean that
there would be one FM station for
every 13,250 persons.

“The number of cities in the U. S.
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== = Quick as a wink the Fairchild

Night Owl Camera records enemy move-
ments intended to be hidden by darkness.
Quick as a flash the radio of the photo-
reconnaissance plane keeps touch with its
base — and clearly — for Solar Elim-O-Stats
are part of the electronic equipment of these
highly perfected cameras.
This is but one of many in-
stances where Solar Elim-O-
Stats are being used to absorb
local interference and keep
speech channels free.
Let Solar advise you
on radio-noise sup-
pression.

WEST N.Y. BAYONNE
\ PLANT PLANT W’
A TOTAL OF NINE
ARMY-NAVY EXCELLENCE AWARDS

SoLar

SOLAR MANUFACTURING CORP.
285 Madison Avenue °* New York 17, N. Y.
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25.000 ﬂHMS PEH \'ULT

PUSH BUTTON QPERATED
SPEED TESTER

SUPREME MODEL

¥ Design proven by over 5 years pro- ;
duction i

¥ Dual D.C. Sensitivity—25,000 ohms
per volt and 1000 ohms per volt.

* Matched resistors of 1%, accuracy

¥ Push button operated—no roaming
test leads

* Open face—wide scale 44" meter.
40 microamperes sensitivity.

K 1 Microampere first scale division.

SPECIFICATIONS

D. C MICROAMPERES:
0-70-700 micreamperes

D.C. MILLIAMMETER:
0-7-35-140-350 milliamperes

D.C. AMMETER

i
% 0-1.4-14 amperes #
3 D. C VOLTS, 25,000 OHMS PER VOLT
H 0-3.5-7-35-140-350-700-1400 volts
D.C. VOLTS, 1000 OHMS PER VOLT:
-3.5-7-35-140-350-700-1400 volts
A.C. VOLTS, 1000 OHMS PER VOLT:
% 0-7-35-140-350-700-1400 volts
i OUYPUT VOLTMETER:
g 0-7-35-140-350-700-1400 volts
,/" DECIBEL MEYER:
0 db to plus 46 db
OHMMETER;
0-500-5000-50.000-500,000 29HMS
: 0-5-50 MEGOHMS
2, POWER SUPPLY

Battery Operated

With the above specifications the Supreme
Model 592 Speed Tester meets today's re
quirements for general laboratory use, as-
sembly line tests and inspection, radio and
other electronic repair and maintenance.

SUPREME

W TESTING INSTRUMENTS
| ISTh

i

SUPREME INSTRUMENTS C\DRP

Greenmouud, Min., U. 5. A
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does not appear to justify a necessity
for this number of stations. There
were only 140 ‘metropolitan districts’
classified in the 1940 census. These
districts are those including and sur-
rounding a central city of 50,000 pop-
ulation or more, generally extending
out to an area where the population
density falls below 150 persons per
square mile.

“As to the actual cities, the 1940
census shows there were 3205 cities of
1000 to 2500; 1422 of 2500 to 5000; and
2042 above 5000. These total 6669. In-
corporated places under 1000 were
10,083 which, added to the above, gives
a grand total of 16,752. It would,
therefore, appear that the FM plan
anticipates establishment of many FM
stations in towns of less than 1000
population. It is hard to believe that
towns of less than 5000 can support a
creditable FM station. Accordingly, I
see no necessity for providing for so
many small ‘community’ stations.

“The FM engineering standards
provide that interference-free recep-
tion is to be provided out to the limit
of anticipated usable signal (20 micro-
volts per meter) for ‘rural’ and ‘metro-
politan’ stations but set up a greatly
depreciated limit (approximately 1000
microvolts per meter) for ‘community’
stations. This means that the portion
of the receiver dial used by ‘commu-
nity’ stations will carry cross-talk in-
terference in most areas. To me, it
seems poor practice to require inter-
ference-free reception in two bands and
then to permit high interference in the
other band. The ‘community’ class of
station will be similar to or worse than
the present ‘local’ class of AM station,
which stations interfere with each
other severely at night. It seems as
though greater power with lower in-
terference would be desirable for
many ‘community’ stations in view of
the great number of possible assign-
ments, even if these must be placed in
communities of 5000 population or
more. Under the FCC proposed plan,
these ‘community’ stations could be
placed in any community, such as a
small city or suburb of a large city, or
could even serve a part of a large city
or metropolitan district. As there
could be as many as five of these in
each community, it is obvious that any
‘metropolitan’ station would be faced
with competition from numerous
‘community’ stations spotted in and
around its service area. It appears to
be unnecessary regulation to limit
arbitrarily ‘community’ stations to 50
watts, low antennas, and 50 miles
separation.

“It is felt that the gap between the
‘community’ station classification and
the ‘metropolitan’ classification is too
large and that the proposed FCC plans
will not accommodate the need in cer-
tain areas. I would suggest the addi-
tion of a fourth classification, to be
known as a ‘county’ station. A county
is a closely-knit entity and most small
stations will need to serve their county
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as well as the community which may
be the population center of the county.
It appears that any populous commu-
nity would be capable of supporting
one or more stations of three to ten
kilowatts maximum power which
should be sufficient to provide ade-
quate rural coverage of approximately
50 to 60 miles. There were 3057
counties classified in the 1940 census
(not including 26 independent cities
not in counties). It is obvious, there-
fore, that there are sufficient fre-
quencies to provide for an adequate
number of ‘county’ stations, if this
class is included.

“It is also believed that the ‘rural’
classification station should not be so
severely restricted by regulation as to
prohibit such stations from serving
adjacent metrepolitan districts. A
more flexible arrangement, based upon
the need in particular areas, appears
preferable.”

THE OPINIONS OF OTHERS who
testified at the hearings vary widely,
representing all degrees of acceptance
or non-acceptance of the FCC pro-
posals. Some few individuals, namely,
John Morgan Davis, general counsel
for the NAB and John W. Steen, at-
torney for Westinghouse Radio Sta-
tions, Inc., stood pat on the brief as
presented. Others rejected all of the
proposals or recommended modifica-
tions of certain sections of the brief.
Some of the Eastern networks asked
that special consideration be given to
the heavily populated New England
area where AM has long been over-
crowded and the FM band is filling in
rapidly.

THREE ELECTRONIC COMPAN-
EES have voted favorably on a pro-
posed merger according to a recent
announcement made public by the
three companies. The Utah Radio
Products Company of Chicago, Uni-
versal Cooler Corporation of Marion,
Ohio, and International Detrola Cor-
poration of Detroit, Michigan, have
signified their intention to merge and
throw their united resources into the
postwar market, both domestic and
foreign. International Detrola re-
cently acquired controlling interest in
Rohr Aircraft Corporation of Califor-
nia. Rohr has been granted permis-
sion to manufacture a limited number
of domestic refrigerators and is seek-
ing permission to build domestic wash-
ing machines. Thus, the combine will
produce appliances as well as radio
receivers and automatic record chang-
ers. The corporate setup has not been
announced as yet.

IN A RECENT ANNOUNCEMENT
the Radio Manufacturers Association
has indicated that there might be some
delay in the reconversion to civilian
radio manufacture due to two major
obstacles. The first of these is the
shortage of critical components and
the second is an uncertainty as to

RADIO NEWS
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Prepare Now for a Good-Pay Job in . .

ELECT

ONLY DeFOREST’S OFFERS
YOU THE ADVANTAGE OF

RONICS

MOVIES

TO HELP You LEA
RADIO . ELECTRONIRCNS

FASTER-EASIER
E

<« AT HOM

HERE'S WHAT DEFOREST'S
A-B-C “SYNCRO-GRAPHIC”

DR. LEE DeFOREST su-
pervised the preparation of
DeFOREST’S Training

*SYNCRO-GRAPHIC”
TRAINING

Makes learning casier be-
cause all lesson diagrams
and charts are printed on
sheets that fold out—kcep-
ing illusirations constantly
synchronized to test. Elim-
inates confusion from
frequent flipping of pages
to refer back or ahead
to illustrations mentioned
in text. An exclusive
DeFOREST’S feature.

Train now for the postwar Radio-Electronic job op-
portunities which wartime needs and experiences are
developing! Use your free tume today to store-up prac-
tical knowledge and experience for good-pay tomorrow!
Trained men will be needed for the huge postwar re-
quirements of Radio and Electronics, Broadcast Radio,
Aviation Radio, Sound Picture Equipment, etc.—in
manufacturing, merchandising, installing and servicing.

EARN EXTRA MONEY—While You Learn

When you learn Radio as DeFOREST’S teaches it, you
can start a Business of Your Own—be your own boss,
if you prefer! Even while learning, you may earn extra
money doing Radio Servicing with your home as your
“office.” Get the facts about this fascinating home
training in Radio-Electronics.

SEND FOR FREE INFORMATION!

Get “Viclory

. MENT, FM RADIO AN

E. B. DeVry, President

for You!” book and Equipment folder. See how Please send me your “V

DeFOREST’S Training can help you towards
good pay and a better job in a permanent
industry. Also ask about DeFOREST’S Resi-

)

DeFOREST'S TRAINING, INC.
2535-41 North Ashland Avenue, Dept. RN-B10
Chicago 14, Illinois, U.S.A.

BOOK and EQUIPMENT IFOLDER

TRAINING INCLUDES . . .
0 “LEARN-BY-SEEING”
MOVIES
To help you master important Radio Fun-
damentals, you use the more intercsting,
easier-to-understand, VISUAL method of

Movie Instruction ... with a genuine De-
Vry Movie Projector and Training Films!
“LEARN-BY-DOING”

0 EXPERIMENTS

You make 133 Fascinating Experiments
with 8 Big Kits of Radio Parts and Assem-
blies. You build modern Radio Receiving
Circuits, Electric Eye Devices, an Aviation
Band Circuit, Public Address Systein, Wire-
less Microphone, etc. . .. all in your spare
ttme, in your own ‘“Home Laboratory.”
@ 90 “SYNCRO-GRAPHIC”
LESSON TEXTS

Prepared under the supervision of Dr. Lee
DeForest, the “Father of Radio,” inventor

of the Audion Tube, and holder of over 300
Radio-Electronic patents.

EMPLOYMENT SERVICE

DeFOREST’S also provides an I ffective
Employment Service which helps you get
started in this opportunity field of the future!

“TION IN MOTION. PICTURI

D TELEVISION ...

ICTORY FOR YOU!'”

Zone State

I é ; ﬁ;f;;: dential Training in the modern Chicago Lab- Name
iy M“"‘" oratories shown at left. Mail coupon today.
— = ) Address
DeF@OREST’S TRANNG inc. I
e _ 1 O If under 16, cheek here for special

CHICAGO 14, ILLINOIS

information.

October, 19435
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1-52
SPINTITE sET.
Chuck Type Handle with
Reamawl, 3 Screw Drivers, ©
7 SPINTITES, Insulated
Neutralizing Alignment

Wrench, and 2 Pliers, all
in a Leatherette Roll. . . .
A Positive need in every
4 RADIO, HOME and
| ELECTRICAL SHOP,

e VIRR———
S R e

% A Fascinating, Fast-Moving

- Item for thousands of stores.

. Your good jobber has it...
| ngnE WALDEN
:ﬁ and Radio Tools & i =

468 SHREWSBURY STREET
WORCESTER, MASSACHUSETTS
16
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what prices will be allowed by the
OPA. Although many manufacturers
have applied for “spot” authorizations
to produce a limited quantity of radio
receivers, WPB officials state that
these authorizations will be limited to
the component producing capacity of
the industry, in excess of what is
needed for war purposes.

The delay in announcing an indus-
try-wide reconversion pricing formula
is claimed by the RMA to be a deter-
rent to speedy reconversion. More
than two months after Price Adminis-
trator Chester Bowles announced his
reconversion pricing formula on May
11, only radio cabinets, out of all items
going into a radio, have been given a
price increase. Cabinet manufacturers
were given an 18 per-cent rise of 1941
prices. Many parts manufacturers are
unable to quote prices on deliveries set
for 2 to 3 months hence.

Under the regulations announced in
the middle of July by the OPA, radio
set manufacturers have their choice of
selling at their 1942 prices or applying
for individual adjustments pending a
determination of the industry-wide
“increase factor.” For this purpose a
“profit factor” of 3 per-cent has been
given radio and phonograph manu-
facturers to use, with allowable in-
creases in basic wage rates and mate-
rial costs in applying for higher prices.

RADIO REFPAIR SHOPS should
have an adequate supply of radio tubes
for repair and maintenance shortly, ac-
cording to WPB officials, as tube pro-
duction has been stepped up to provide
almost 4,000,000 tubes a month for this
purpose. This is an increase of ap-
proximately a million tubes over pre-
vious months’ output.

THE NEW YORK CITY BOARD
OF EDUCATION in cooperation with
the Television Department of the
National Broadcasting Company is
launching an interesting educational
experiment this fall. A comprehensive
study is to be made into the field of
the adaptation of television t¢ class-
room education. During the experi-
ment, school officials and television
experts will broadcast a weekly pro-
gram over WNBT with a view to de-
termining the type of television pro-
gram most suitable for educational
purposes. Pupils and teachers will
evaluate these programs at the NBC
studios. The first programs will be in
the field of science and the initial
broadcast will deal with the science of
television itself. Experimentation in
classroom use of these programs will
begin at the junior high school level
with pupils ranging from 13 to 15
years of age.

THE OWI HAS ANNOUNCEDP that
more than 200 American technical ex-
perts drawn from various firms, uni-
versities, and government agencies
have been sent to Europe to investi-
gate Germany’s technical industrial

www americanradiohistorv com
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- war secrets. Among the developments
‘which have already been discovered

are new applications of radiation de-
vices not explored so far in the United
States, a new and improved x-ray tube
for cancer therapy and industrial pur-
poses, new flexible high tension cables
that withstand double the voltage of
American-made cables of the same
size, and power circuit breakers with
construction details unfamiliar to the
U. S. American communications in-
terests are represented by 4. T. & T.,
Bell Labs., Federal Telephone and
Radio Laboratories, RCA, and West-
ern Hlectric.

RESTRICTIONS ON THE PRO-
DUCTION and sale of parts required
for the manufacture and repair of
electronic equipment, including radio
sets, were removed by the WPB re-
cently to aid reconversion in the radio
industry. In addition, restrictions were
removed from the sales of electronic
equipment when produced under WPB
authorization, according to the
agency. The amendment to Limita-
tion Order L-265 is responsible for the
lifting of the controls.

AN INCREASE IN THE AMOUNT
of copper wire that a repairman may
buy in a calendar quarter without
WPB authorization has been increased
from $75 worth, or one-tenth of what
was used in making repairs in 1941
(whichever is greater), to $150 worth,
or one-eighth of the 1941 repair usage.
This new ruling affects refrigeration
repairmen, domestic appliance repair-
men, electricians, electrical contrac-
tors, and radio repairmen. The
amended regulation also removes the
probihition against the use of new
cord and other materials obtained
under the regulation for certain types
of maintenance and repair work.

THE ESTABLISHMENT OF A Na-
tional Research Foundation by Con-
gress for the purpose of promoting a
national policy for scientific research
and education has been proposed by
Dr. Vannevar Bush, director of the
Office of Scientific Research and De-
velopment. In his proposal, forwarded
to the White House, Dr. Bush recom-
mended that the foundation be formed
to develop scientific research, finan-
cially support basic research in non-
profit organizations, encourage scien-
tific talent in American youth by
offering scholarships and fellowships,
and prcmote long-range research on
military matters. He further recom-
mended that the foundation consist of
nine members to be selected by the
President and be responsible to him,
these members to serve four years
without compensation, and that the
foundation have the following five
divisions: Medical Research, Natural
Science, National Defense, Scientific
Personnel and Education, and Publi-
cations and Scientific Collaboration.
(Continued on page 148)
RADIO NEWS
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Production vacuum checking of Marion Glass-to-Metal Hermetically Sealed Elecirical /> .
Indicating Instruments is no haphazard operation . . . Alter sealing in our dehydrctilffgg rdoms, ‘\

the instruments are submerged in glass jars which are partially filled with alcohol. A vacuum of
25 inches is drawn in accordance with newest JAN-1-6 specifications. During the test we wajch Tpxa
air bubbles — no bubble means no trouble. Spot checks for a period of four hours are mcxde“;i‘n a <

29 inch vacuum. .

The testing apparatus, illustrated above, is a Marion development, and demonstrates our sincerity of \\&
purpose in producing hermetically sealed instruments. We take nothing for granted —we f@eithéﬂ
suppose nor assume. Because imperfectly sealed instrumenis entrap condensation, we make }ergdln/,\\

that every hermetic instrument bearing our name is — pertectly sealed.
3

Marion Glass-tfo-Metal Fruiy Hermeticalily Séakd O
2% and 3% Electrical Indicating Insfrumenis

Write lor our new, 12-

page brochure. Manutac- i
jurers and users of radio

and electronic equipment : s
are invited to inquire ! HEST! FSHIRE

into the advaniages of 3 : =

Marion Glass-to-Metal ) | T

Hermetically Sealed In- : " S s,
struments {or postwar use. ] ; .

{F YOU WEIGH OVER 110 POUNDS, THE RED CROSS CAN USE A PINT OF YOUR BLOOD
October, 1945 17
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JUST ONE of numerous government radio and
electronic items now available through the
Hallicrafters Co., Chicago, agent for Reconstruc- ‘

tion Findnce Corporation. o7

This is a Keyer TG-10-F, an automatic unit
for providing code practice signals from
inked tape recordings. Excellent for group

instruction, sufficient power to operate up

; to 300, pairs of head phones. Can be

THESE VALUABLE ITEMS ﬁamg[g %w ; adapted as amplifier of 10 to 15 watts

‘ output for use with crystal mike or

phono pick up. Completely checked and

reconditioned by Hallicrafters engi-
neers. Send coupon for further details 5

and lists of other avdilable items.

or very soon. Write, wire or phone for further information

- head phones - test equipment . component
parts - marine transmitters and receivers + code
practice equipment - sound detecting equipment

» vehicular operation police and command sets -

radio beacons and airborne [landing equipment \_,_. CLIPTHISCOUPON Now

= ’ RFC DEPARTMENT 112, HALLICRAFTERS
a l' ' a EI 5 RAD Io 5025 West 65th Street . Chicago 38, lilinois
. [0 Send further details and price on Keyer TG-10-F
WALLICRAFTERS CO., AGENT OF RFC UNDER CONTRACT StA-3-24 [z VSIIngRNaY Sl aaylifaLIe

WORLD'S LARGESY [EXCLUSIVE MAMNUFACTURERS OF
SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT TR GUi e P e L B

COPYRIGHT 1945 THE MALLIGRAF
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F. L. Sprayberry, one
of the country’s fore-
most Radio Teachers.

L

i SUPPLY A
FULL RADIO SET

for practical easy

LEARNING

s
&

SPRAYBERRY TRAINING GIVES YOU

A RADIO SERVICE
BUSINESS OF YOUR OWN

BOTH

TECHNICAL KNOWLEDGE—SKILLED HANDS

only one right way to learn Radio
ilectronics. You must get it throuxh sim-~
ptitied lesson  study combined with actual
“stiop’” practice under the personal guidance
of a yualified Radio Teacher. It's exactly
this way that Sprayberry trains you . . . sub-
piying reai Ladio parts for learn-by-doing cx-
perience  right at * home. Thus, you learn
faster. your understanding is clear-cut, you
scquire the practical “'know how' essential to
a pood-paying Radio job or a Radio business
of your own.

I'll Show You a New, Fast Way to Test
Radio Sets Without Mfg. Equipment

The very same Radio Parts 1 supply with vour
Coarse tor gaining pre-experience in Radio
Itepatr work may be adapted through an ex-
clusive Sprayberry wiring procedure to serve
for cowmplete, tast, accurate Radio Receiver
trouble-shooting. Thus, under Sprayberry
methods, you do not have one cent of outluy
for wanufactured Test Equipment which is
not ouly expengive but scarce.

i
Qetober,

There's

1945

Read What Graduate Says
“*One Job Nets About $26.00%

“Since last week I fixed 7 radios. ali good-
paying jobs and right now I am working on
an amplitier system. This iob alone will net
me about $26.00. As long as my work keeps
coming in this way. [ have only one word to
say and that is, “Thanks to my Sprayberry
training” and I am not afraid to boast about
it.”"—ADRIEN BENJAMIN. North Grosvenor-
dale. Conm.

DON'T PUT IT OFF!

Get the facts about my training—nowl Take
the first important step toward the money-
making future of sour dreams. All features
are fully explained in my big, illustrated

FREE Catalog which comes to you along with
another valuable FREE book you'll be glad
Mail Coupon AT OXNCE!

t0 owa.

A GOOD JOB IN RADIO &
TELEVISION BROADCASTING

NOW YOU CAN PREPARE AT HOME IN SPARE
TIME FOR AMAZING OPPORTUNITIES AHEAD IN

RADIO — ELECTRONICS — TELEVISION

The offer I make you here is the oppor-
tunity of a lifetime. It's your big chauce
to get ready for a wonderful future in the
swiftly expanding field of Radio-Llec-
tronics INCLUDING
Yrequency Modulation and Indus-
trial Elcctronics.

the time to start.

vigus experience is necessary.
The Sprayberry Course starts
right at the beginning of Ra-
dio.
gets the various subjects across
in sueh a clear, simple way
that you understand and re-
menber.
ter my entire course in your

RADIO-ELECTRONIC
SERVICE ENGINEER

spare time. It will not interfere in any
way with your present duties. Along
with your Training, you will receive my
famous BUSINESS BUILDERS which
will show you how to make soine nice
profits while learning.

Prepares You for a Business of Your

Radio, Television,

Be wise! NOW'S Own or Good Radio Job
Opportunities My training will give you the broad,
ahead are tremendous! No pre- fundamental principles so necessary as a

background. no matter which branch of
Radio you wish to specialize in. I make
it easy for you to learn Radio Set Repair
and Installation Work. I teach you how
to install and repair Electronic Equip-
ment. In fact, you’ll be a fully qualified
RADIO-ELECTRONICIAN, equipped with
the skill and knowledge to perform efii-
ciently and to make a wonderful success
of yourself.

You can't get lost. It

And, you can mas-

JUST OUT! FREE!

“How to Read Radio Diagrams and
S bois’’

. . . a valuable new book which explalng
in’ simple English how to read and under-
stand any Radio Set Diagram. Provides
the quick key to analyzimg any Radio
cireutt. Includes transtations of afl Ra-
dio symbols. Send for this FREE book
now, and along with it T will send vou
another big FREE book describing my
Radio-Llectronic training.

SPRAYBERRY ACADEMY OF RADIO
F. L. Sprayberry, Pres.

Room 25105

Pueblo, Colorado

Please rush my FREE copies of “HOW TO MAKE
MONEY IN RADIO, ELIZCTRONICS and TELEVI-
SION,” and “HOW TO READ RADIO DIAGRAMS
and SYMBOLS.”

N OUE U e P BN WE SO E R RS

Natne «.o. baranelis O s o 00 AEe = :uw- ]
Address ._...... e s eaeana oo Bl AR . e ragmates |
CILY oot i State.......... [
Tear off this coupon, mail in envelope or paste on

penny postcard. ]
-m---:-l-mmxn-m-em---@m-lr
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THESE big energy storage capacitors are
recent Sprague Electric Co. types developed
for flash-photography, high-voltage networks,
welding and other exacting wartime uses.
Consider thousands upon thousands of these
giants in terms of the vast quantities of “TC”
Tubular Capacitors and other service types
that could have been made with the same invest-
ment of time and materials, and the Sprague
wartime record looms even more impressive.
Every replacement type that has occasionally
been missing from jobbers’ stocks has been

OPRAGUE

“NOT A FAILURE )

more than accounted for by the FIVE separate
Army-Navy “E” citations that Sprague has
achieved. Moreover, a constant and steadily
increasing supply of Sprague Atoms and “TC”
Tubulars still makes it possible to match 9 out
of 10 replacement requirements “on the nose !”’

As always—as long as the need exists —
see Sprague TRADING POST on Page 93.

Sprague Products Company
North Adams, Mass.

{Jobbing Sales Organization for Products of the Sprague Electric Co.)

RADIO
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RCA Super-FM “soundproofs the air”. .. eliminates static and other interferences.

RCA Super-FM...storms can be seen buf not heard

With RCA Super-FM radio, the most vio-
lent thunderstorm becomes a “polite little
shower.” It can be seen, but never inter-
rupts broadcast reception.

The first time you hear Super-FM (Fre-
quency Modulation) you'll hardly believe
your ears! For all static, interference and
other extraneous noises are miraculously
eliminated.

During a thunderstorm you can listen to
a delicate violin sonata—and think youre
right in the broadcasting studio! Voices
have a natural “in the same room with you”
quality. You will agree that never before
have your favorite symphonies, operas and
popular tunes sounded so colortul, so pure,
so full-ranged and so distinct on the radio!

October, 1945

Super-FM is another “modern miracle”
developed by an RCA engineer. You'll owe
it to yourself to hear RCA Super-FM before
you buy.

The same kind of “let’s do it better” re-
search that perfected Super-FM goes into
all RCA radio products. And when you buy
an RCA Super-FM radio, or television set.
or Victrola—made exclusively by RCA
Victor—you will enjoy a unique pride of
ownership in knowing that you possess one
of the finest instruments of its kind that
science has achieved.

George L. Beers, Assistant Direc-
tor of Engineering for the RCA
Victor Division, listens to the RCA
Super-FM that he developed.
Super-FM provides greater ease in
tuning and a higher degree of se-
lectivity as well as freedom from
noise and interference.

RADIO CORPORATION of AMERICA

RCA BUILDING,

www americanradiohistorv com
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- ELECTRONICS
"~ TELEVISION/

Great strides of progress have been made
during the war. New equipment, methods, uses
have been developed. Keep in the lead yourself
with modern

LISHED RESIDENT SCHOOL

Take your place in the forefront of Radio, Television and Elec-
tronic progress. Get your share of the NEW business. War inven-
tions and improvements—walkie-talkies, radar, aircraft control
and communications—will quickly be adapted to civilian use. F.M.
is winning almost universal acceptance and use.

Everywhere you turn new and important changes in the field of
Radio are being put into operation every day. Television is rap-
1dly being perfected. Electronics is being applied to industry and
better living. The successful technician MUST KEEP UP WITH
PROGRESS if he is going to be sure of his job—GET AHEAD IN

o BUSINESS.

National Schools presents a Radio and Elec-
tronic training system geared to the rapid ad-
vancement of the industry itself. Here is an ex-
clusive home training system based on the shop
methods as practiced in one of the World’s fore-
most vocational education centers—the actual
shops and experimental laboratories of this Na-
tional institution. Send the coupon on the mext
page for complete details. Only National can
bring you this type of training for only National
has the shops, equipment and experimental labo-
ratories for the development and extension of the
system.

NATIONAL SCHOOLS
HAS BEEN BRINGING OP-
PORTUNITY TO AMBI -
TIOUS MEN FOR MORE
THAN A THIRD OF A
CENTURY. Above and to
the right are two depart-
ments in this great school
where modern developments
are analyzed to provide Na-
tional students with first-
hand knowledge of short
cuts and trade secrets. For
full details fill out the
coupon.

fory

first-hand knowledge of

ern Electronic Labor

The very essence of National
Shop Method Home Training is
EXPERIENCE. You get to know
Radio and Television circuits by

signal generation by audible signals by elec-

how instruments work building yourself a tronic means by con-

by a sound analysis and small, operating radio ducting experimenis

consiruction system. transmitter with Na- with a National Audio
You build a beauti- tional parts. You get Oscillator.

fully toned, high fidel-
ity, long distance mod-
ern superheterodyne re-

ceiver from the parts
furnished with your

course. In this way you
have a thorough under-
standing of the super-
heterodyne principle.

to know and understand
the process of creating

ra

You conduct cathode
ray experiments to gain
a first-hand knowledge
of the operation, repair
and maintenance of
Television equipment.
Hundreds of experi-
ments may be per-
formed to gain first-
hand experience with

You learn modula- your National labora-
building them yourself. You get tion, beat frequency and tory equipment.
22 RADIO NEWS
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[ . 2
New Equipment
Every day you learn of new
types of radios and improved
television—new electronic de-
vices. Fac-simile, F.M., Radar,
Sonor—all present new prob-
lems of manufacture, operation
and maintenance that demand
training and experience. Con-
sider your advantages if you
have the necessary preparation
to tackle this work.

Think what all this great progress in Ra-
dio, Electronic power and contro! and Tele-
vision means to YOU PERSONALLY—you
who are already in Radio or have a natural

inciination toward it. The greatest oppor-
tunity of a lifetime is right within your
grasp.

Compare the job you now have or expect
to get when you are out of service or your
present war job with the great future pre-
sented you by the broad field of Llectronics.

Literaily tens-of-thousands of technicians arve
needed in Radio and Television stations and com-
munications companies all over the country—to
operate. maintain and repair equipment. The man
who knows modern methods and equipment is wel-
come almost at his own price.

Latest fizures show that Radio represents a
5-bhilliom dollar industry and. in the opinion of ex-
perts, it is a secure, well established, basic type
of husiness offering steady employment. Tele-
vision, according to authorities, offers half a mil-
lion openings right at the start. The man trained

New Fields

Electronics is already a most
important factor in industry.
Many manufacturing processes
depend on electronic controls —
employ electronic processes. In
medicine and agriculture too,
electronics is being used exten-
sively. Are you ready to cash
in on this development in a field
that is so close to radio?

iTi

in modern Electronics CAN CHOOSE THE KIND
OI" INDUSTRY HE WANTS—THE PART OF THE
COUNTRY HE PREFERS AND THE KIND OF PO-
SITION MOST SUITABLE.

You Want Action

With this amazing speed-up training you can
progress just as quickly as you wish—start tak-
ing ad\antage of your new found knowledge and
experience in a very short time. Send the coupon
below and learn the facts about this ¢reat edu-
cational development. Try out the FREE SAMPLE
LESSON and see for yourself what you can accom-
plish so quickly and easily with the remarkable
SHOP METHOD HOME TRAINING.

In a few months—perhaps only weeks—you
mayv start making good money; maybe accept a
BIG PAY JOB in industry—GET INTO A PROI-
ITABLE, LIFETIME BUSINESS OF YOUR OWN,
with little or no capital investment.

Take the first step now. Fill out and mail the
coupon bhelow.

Get this
BOOK

National Shon Method Home
Tralningy wins good [obs, in-

"00(1 work,

[’_" Joseph  Grumich,
Lake Hiawatha, obert

" New Jerscy Kearney, =

4 writes: 'My lat- ki, National il

Vst ofter was §5.- unte. has two ra-
b1 800,00 as Radio dio jobs — nues -
& Pholo Engincer double pay as a é o
. but I'm ridio  mstructor -

dning ‘well where and  as  engineer

at Station KGFW.
He writes:
my National tramning and
preciate  the
spirit.”’

1o now enwraged. I am
deeply ludebted to National.™

Here's a slate
ment from R. 1.
Wright, Black- |
foot, Tdaho: “‘Due
to my training ar |

oratory  work  of today.

Navy and Marines.*'

Here Are Some Samples of Success
in Radio by ¥ational Graduates

From 0. K. Ivey.
Washington.

o
Nationa!
hest

dependence and scecurity quic D. C., comes this
ly. Take the word of Na- endorsement:
tional men who have estah- believe

lished records iu their favorite otfers the
Rudio, Television, or othe vourse to he had
heanches of Eleetronics:

. Keep up the

4

I am proud ot
ap-
cooperative

Read what hundreds of other

Here is an inter-
esting forecast of the
future of Radio and
the opportunities pres-
ent for you in this. and
allied fields right now.
It is profusely illus-

men everywhere.
the coupon below for
your copy.

National Schools, Dept. 10-RN

Mail me FREE the two books mentioned wn vour
1 understand no salesman will call on me.

Natwonal I was “ enthusinstic  students have ADDRESSpries- § sl o §e e - om0 6 FEE AT T40
selected to in- written about National Train-
strucet in the lab. ing.  Scad in your coupon

- SR SRR W M D B
z
»
2
<]

In(lnd(‘ your zone numier

Getober, 19135
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New Hook-Ups

The relatively simple wiring
of the radio receiver of a few
years ago is as out-of-date today
as one of the first automobiles.
The new Radio and Television
sets, and Electronic devices de-
mand a thorough knowledge of
new principles. National brings
its students the results of con-
tinuous research and improved
methods.

trated and describes the
jobs waiting for trained
Send

4000 South Figueroa Street, Los Angeles 17, California

ad inetuding a sample lesson of your course,

LESS@N

}; nanuRy

\\“\\QS%

(Mait in envelope or paste
on penny post card)

"—--—————m-——m—_-————um--—-—s
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I WROTE

HAMMARLUND -
-WHY DONT YOU
 TELL THEM WHAT

YOU HAVE IN MIND
FOR A POSTWAR

o

YEAY, I THINK
I'LLDO (TRIGHT

WHAT DO YU WAN79

you
TELL
Us!

G“ OFQ

ESTABLISHED 1910

WRITE NOW! You've had four years to dream about
a new transmitter or a new receiver. Tell us just what
you think it should be and what it should do. We've had
four additional years of engineering and research during
which we have better equipped ourselves to bring you

the finest in communications equipment.

‘( Send your suggestlons to “Postwar Development”
A

THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST., N. Y. C.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

RADIO NEwWwS
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N ELECTRONIC “eye” apparently developed independently by U.S,,
British, French, and German scientists in the 1930s, radar owes
much of its rapid growth to the advent of war. First used in detection
of surface objects in the near-distance under conditions of poor visi-
bility, radar’s range and versatility were quickly extended to provide
long-range detection of air-borne, as well as surface objects, accuracy
in fire-control, and identification of distant or unrecognizable planes
~and ships. To radar, the silent weapon of World War 2, goes much of
the credit for England’s doughty defense in the dark days of the “blitz”,
and also for “lighting the way” for our victories in the Pacific.

% The trellis-work of this ship’s
radar, outlined against the sky,

% “Thinking cap” of the PT boats, the “ra- is in contrast to the small antenna on the wing of the General Motors Avenger torpedo-
dome’’ bulb, shown circled, houses the anten- bomber shown in foreground. Close inspection ot this plane installation will reveal the
na of the radar set aboard the vessel. Invalu- “teeth” of the antenna affixed to the terminal of the white strut. This installation is a Yagi-

able to the hard-hitting PTs, because of their type antenna., The vessel is a Navy esc.rt aircraft carrier. photographed while at sea.
habitual tendency to operate under the cover
of night, radar’s electronic eye pierces the
darkness. indicating the various targets and % Enlisted men in a radar unit listen to instruction during shakedown cruise of a Navy war-
warning of immediate navigational dangers. ship. Instructors are also enlisted men chosen for their aptitude and actual experience.

o B
Oeriober, 1945

WWW americanradiohistorv com


www.americanradiohistory.com

SHI2S

THOMAS BINT —-> .
THOMAS POINT ‘- .
TILGHMAN
- - ISLAND
F ..
-y N
i -

SHiP

Ss_  CHOPTANK
~ RIVER

R

SHARP ISLAND

LIGHTHOUSE SHARF ISLAND

SHORE LINE

¢
3 - RIVER
\ RADAR SITE - /‘) -
IVER . t‘; ¥
14

LIGEYHGUSE

KENT POINT

\

-

.

B S
t:u“u}‘\ N \ A\

\

SLAND —»
~

-
L4

"\ CHOPTANK

-7 LTTe
CHOPTANK

# RISER:

SHARP SHIRE LINE
iSLAND

% Radar equipment at the Naval Research Laboratory, Chesapeake Bay Annex, recently made this “search” of surrounding terrain. Let-
tered on the photographs of the PPI (Plan Position Indicator) scope are designations of points picked up by radar pulse. Compare the photo-
graph (left) made with a considerably larger range with the photograph (right) made with a substantially lesser range, both of which
tepresent scope of the same area. Notice how “pips” converge when the range is widened cnd diverge when the range is lessened.

% Radar takes a lot of the woe out of mountain flying. A navigator equipped with relief
maps and scope pictures can determine his pesition without any trouble at any hour of the
day or night, as the radar scope will show a pattern almost identical with his maps. Above
photographs show scope picture (left) compared to same section on relief map (right).

v Radar’s directional characteristics are such thai its results can be minimized by contour of
terrain below. These two pictures of Innsbruck, Austria, illustrate what directional approach
can do. Picture at left made on approach from south, shows city. Picture at right made on
approach from north, spots gereral contour of valley, but fails to show the city proper.

-

BLANKED
SECTOR

INNSBRUCK
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% This photograph of a ship’s PPI (Plan Po-
sition Indicator) scope was taken during the
invasion of Lingayen on Luzon. The cluster
of white dots shown in the photograph repre-
sents warships in the bombardment group:
the large white mass, the coast, headlands.
and highlands of the island: behind the at-
tack flotilla, transports and the other ships
composing the large invasion armada
throw light pips on the radar scope.

RADIO NEWS
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+ P-38 radar reconnaissance missions provide scope photographs for routes to and from
the targets. as well as series of target runs, made from the cardinal points of the compass
and trom the logical axes of attack. The scope photographs made by reconnaissance
planes are plotted on maps and reproduced for reference by Pathfinder operators during
the actual bombing missions. In the photograph at left, forest areas around Vienna,

Busiria are resolved on scope in droopsnoot P-38. Returns are good enough to be used
as check points in radar navigation. Map at right covers same area as shown on scope.

Y% “Scope picture” of Gahu in the Hawaiian Islands made by a Navy
plane on a radar test. Blch of light in center of the photograph marks
the position of plane as shown on indicator of its radar; the island
itself is the largest white area, with low points in the topography in
black. The two “pips” between the inner and second circles are ships.

P

% Radar repeater unit which repeats information from main SG type radar
so cperator in remote position may have indication exacily the same as
main unit. Units of this type enable several positions to simultaneously
roonitor main radar unit, thus eliminating much delay in transmitting
information to all locations at one time and affording muliiple checks.

% Radar photography experts consider this
picture one of the best of its type. It was
taken over the Munich area. with Munich
proper shown as the light spot at the top.

Getober, 19435
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% Closeup of a typical pattern as seen on an
SG radar scope. A picture such as this affords
the operator a complete picture of the territory
in all directions from the ship. in spite of the
fog or darkness, and may be quite readily
compared with ordinary. conventional maps.

% Operator using a type SG radar in-
dicator to obtain the range and bearing
of target. The relative bearing of oper-
ator’s shiv may be seen in center, just to
the left of scope. Equipment of this nature
is also used for plotting position of ship.

% Study in black and white—radar
training at a naval air station in
U. 8. Officers and men spend long
hours, that will later pay dividends,
studying intricacies of the “elec-
tronic eye” in simulated plot room.

% The slim and angqular “elbows’ of ra-
dar antennas are silhouetted atop folded
wings of these Curtiss Helldivers spotted
oun tlight deck of a Navy Essex-class car-
risr somewhere at sea. Adding this
equipment tc Navy planes gave the ef-
fect of applying telescopes to the “eyes
of the Fleel.” as aircrait are often known.

-

% A typical parabolic antenna used with
many types of radar equipment. By employ-
ing a parabolic antenna. very high gain
and a highly directional beam are obtained.

RADIO NEWS
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Y% Through the electronic eye of radar, a Navy man determines dis-
tance and bearing of his “target” during experiments at the Naval

Air Station. Anacostia. D. C. The indicator bearing the graph-like
line in the center of the equipment is an A-scope: the large disc
into which he is peering is a PPI scope—Plan Position Indicator.

% Radar equipped P-38 “Lightning” reconnaissance plane, its “droop
snoot” nose crammed with special electronic devices, readies for a
take-off. Trips like these precede visits of giant bombers against
enemy industrial targets. Intensive preliminary planning character-
izes reconnaissance trips of this nature since the plane carries no ar-
mament and is under orders to avoid combat. Pilot and radar opera-
tor agree on final details of flight plan which will be followed.

October, 1945

% Information previded by radar’s electronic eye is marked down on
« veriical chart in the radar plot room of an Essex-class carrier dur-
ing strikes against the Japs early in 1945. Behind the transparent
expanse of the giant circle, cther enlisted men can be seen working
on various additicncl cspects of the incoming flow of information.

% Picneer workers in rader, Dr. A. Hoyt Taylor (right), Chief Consult-
ant and Chief Coordinator of Electronics at Naval Research Labera-
tory. Anacostia. D. C.. and his long-time associate, Leo C. Young,
reminisce over the “scope’’ of radar’s history beside the first radar
set at the Research Laboraiory. Few men know the history better. In
1922, while experimenting with communications equipment for the
Navy, they made the initial discovery of distortion in radio recepiion
caused by the intrusion of objects between transmitter and receiver.
Working frem this discovery, the two men and a number of associ-
ates and assistants made giant strides forward into the vast sphere
of scientific fields covered by the word “radar” teday. The equipment
in the background, ctude and elementary in comparison with the sets
of today. was a breathtcking innovation when first used in 1837.

WwWwWw americanradiohistorv com
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% Instruction and improvements in radar are constant necessities % Close-up of the antenna of the first complete radar, installed

in the Navy. At this station on Espiritu Santo, two types of radar “topside” of a building at Naval Research Laboratory in Anacostia,
antennas can be seen—one housed in a radome near the ground, D.C. in the late 1930s. It is a “dirigible” antenna, meaning it is so
the other installed on a towering “mast.”” By their use, Navy men mounted that it can be turned to allow for around the compass
on duty instruct or get instruction on latest in radar operations. search. See photograph lower right for below-decks equipment.

A A

¥t Photograph of the first radar installation on a ship. Shown in the upper right-hand corner
is a Yagitype antenna mounted to a five-inch gun on the old USS Leary in 1937. The antenna
was swung about by moving the gun. The photograph was taken during epochal tests in
Chesapeake Bay. when equipment marked a monumental milestone in radar's history.

WwWWW americanradiohistorv com

3 Below-decks view of the first complete
radar set. The “dirigible” mast in the very
center of the photograph pierces the ceiling
and its upper extension bears the matiress
antenna of the radar. Thus the operator be-
low can turn the mast to cover the compass
while making a search. The antenna can
also be tilted, with the handle visible on the
side of the mast. This equipment was so
heavy, compared to present sets, that in order
to tilt and turn it, two men had to do the job.

RADIO NEWS
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Serviceman employing the CA-11 signal iracer to check receiver.

By SHEPHARD S. LITT, 2LCC

Superior Instruments Co.

Design of a highly sensitive and portable

signal tracer.

malkies this tesier ideal for home recceiver

repair—an important facior to servicemen.

N THE design of an efficient signal
tracer, several points must be
borne in mind. It must be sensi-

tive, small, portable if possible, and
not load or detune a circuit. In the
past, signal tracers consisted of diode-
vacuum tube voltmeter combinations
with additional amplifiers (often tuned
for radio frequencies) that were quite
efficient, but bulky. It would take
almost as long to set up one of these
signal tracers with its maze of special
cables as it did to find the trouble in
a receiver. Because of the tuned am-
plifiers, these signal tracers would
also require tuning. While a tuned
amplifier is very efficient, a slight
shift in signal frequency would mean
retuning and sometimes actually los-
ing the signal. For these reasons,
signal tracers never did enjoy the
amount of popularity that they should
have.

Most of the objections to the older
type signal tracer are eliminated by
the new model CA-11 signal tracer
manufactured by the Superior Instru-
ments Co. and described herein. No
tuned circuits are used and there is
only one connecting cable.

The circuit used is a 1T4 tube in a
grid-leak vacuum tube voltmeter cir-
cuit, with provisions for insertion of
phones.

The detector probe is composed of
the 1T4 tube connected as a triode
(screen grid and plate tied together)

Getober, 1915

Simplicity of operation

and a .0003 wfd. condenser and 20
megohm resistor. Both the .0003 ufd.
condenser and 20 megohm resistor
serve a dual purpose. D.c. is pre-
vented from being applied to the grid
of the 1T4 tube by the capacitor, which
acts as a blocking condenser, while
the resistor acts as a grid return and
bias resistor. The condenser-resistor
combination also operates to attenu-
ate the lower frequencies, those below
approximately 300 cycles. This cut-off
frequency was chosen for several rea-
sons.

Should a large 60 cycle or 120 cycle

New Type
MGNAL TRACER

Commercially constructed unit.

hum be superimposed on the signal,
the low hum frequency would not
mask the higher signal frequency.
400 cycles is also the usual modulat-
ing frequency of signal generators
and it was, therefore, thought advis-
able to have the vacuum tube volt-
meter pass this frequency. The graph
(Fig. 3) shows the exact voltage re-
quired for full-scale deflection of the
v.t.vm. for the audio spectrum. It
should be noted that the meter is not
calibrated for voltage, but rather in
relative signal value. V.t.v.m. sensi-
(Continued on page 132)

Fig. 1. Schematic diagram of the single-tube signal iracer. The unit is con-
structed in two separate parts. a detecior probe and the battery and meter box.

1 [ ]
ON-—OFF 'f
.
l.bv.T: A5 V. 0y _Iﬁ A
i E—

«PHONES| METER—
+

S|

R,—20 megohm, V5 w. res.
Ro—300 ohm rheosiat
Ry—600 ohm, V5 w. res.
C,—300 ppfd mica cond.

C.—.002 ufd cond.
S;—D.p.s.t. sw.
So—D.p.d.t. sw.

M—1 ma., 150 ohm meter
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The 0N ILLOS JOPE
Applied to

Radio technician

‘N A previous article, appearing in
the September, 1944 issue of Ra-
- - p1o NEwS, we discussed the appli-
cation of the oscilloscope to radio serv-
icing. In this article, we will endeavor
to demonstrate how the oscilloscope is
used to check the operation of the
transmitter.

The cathode-ray oscilloscope is the
most valuable of all instruments in
determining transmitter performance.
It provides an instantaneous picture
of what is actually happening inside
the transmitter—thus, enabling the
operator to determine the source of
any possible defect in the apparatus.
This versatile instrument is particu-
larly suitable for r.f. or a.f. measure-
ments, because it draws little or no
power from the source. Where high

Fig. 1. When applying the oscilloscope to
determine resonance of the tube circuil,
the ‘scope is loosely coupled as shown.

.32

applying the oscilloscope in checking transmitter,

Iransmitter
Checking

With permission to return
to the air, amateurs should
recheck their transmitting
equipment. The oscilloscope
is an ideal instrument for
Follow the

procedure outlined herein

/

By
MORRIS EDDY
and
ARTHUR HOWARD

this purpose.

A\

®

AF PRE- A
OSCILLATOR AMPLIFIER BRIVER MODUL;}TOR . " o
* [

Fig. 2. Any defects in the speech-amplifier equipment can be easily checked by em-

ploying. along with the oscilloscope, an audio frequency oscillator, connected as shown

speed analysis of performance is re-

quired, such as on the assembly line,
the merits of the oscilloscope are once
again realized.

The following are some of the uses
to which the oscilloscope can be put
for determining the operation and se-
curing maximum results from your
transmitter.

Since it is possible for one to ob-
serve r.f. with an oscilloscope, it can
thus be readily used as a resonance
indicator. Should plate current me-
ters be included in the transmitter, the
use of the oscilloscope is not necessary.
If meters are not included, the oscil-
loscope can be used as a temporary ex-
pedient.

To use it as an indicator for deter-
mining resonance, connect a coil of
one or more turns of wire to the verti-

www americanradiohistorv com

cal axis of the ’scope by means of a
twisted pair line. Any sweep frequen-
cy can be utilized. Place the coil near
the tank circuit of the stage being
tested and a band should appear on the
screen of the 'scope. The width of this
band can be regulated by the number
of turns of the coil and its distance
from the tank. The load of the stage,
such as the link coupling, grid coil of
the next stage, or the antenna tuner
is left on the resonant stage being
tested, so that actual working condi-
tions are observed. Your next step
consists of rotating the tank conden-
ser slowly, until maximum bandwidth
is observed on the oscilloscope. When
this condition is reached, the stage is
at its desired resonance. Fig. 1 shows
the necessary hookup.

In the above manner, all stages of
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the transmitter can be aligned and
faults existing in a stage of a trans-
mitter can be traced to that partic-
ular stage.

Neutralization Indicator

Because of the property of the os-
cilloscope of not drawing any appreci-
able power from a circuit, it makes a
fairly sensitive neutralization indica-
tor. In cases of emergency, it can be
substituted for the regular indicating
device.

To determine whether or not a stage
is properly neutralized, turn on the
filament of the chosen stage and ap-
ply excitation from the previous r.f.
amplifier to its grid circuit. Be cer-
tain that the plate voltage is turned
off. Use the same coil and twisted
wire line as shown in Fig. 1. Hold
this coil near the plate tank coil of
the stage under test. Next, tune the
condenser through resonance and, at
resonance, no r.f. waves should appear
on the screen, provided the stage is
properly neutralized. If r.f.is present,
adjust the neutralizing condenser with
an insulated screwdriver until there
is no r.f. remaining on the screen of
the scope.

In push-pull circuits, both neutral-
izing condensers are adjusted simul-
taneously, i.e., step by step, until there
is no r.f. present.

Checking Modulation Equipment

Any defects in the speech amplifier
equipment can be determined with the
use of the oscilloscope. Faults indis-
cernible to the human ear are made
apparent with this instrument.

First, connect an audio oscillator to
the input of the speech amplifier
equipment in place of the microphone.
Take the output off the final stage of
the modulator. Next, synchronize the
sweep oscillator of the 'scope with the
audio frequency. Refer to Fig. 2 for
the diagram.

By comparing the original waveform
of the a.f. oscillator with that of the
output of the final stage, you can de-
termine the quality of your modulat-
ing equipment. If distortion is pres-
ent, it can be traced down to the in-
dividual stage causing this condition.

To localize the distortion to the
stage causing it, proceed as follows:

Connect an a.f. oscillator to the in-
put terminals of the speech amplifier.
Then, connect the oscilloscope succes-
sively to the output stage of each of
the tubes in the amplifier, starting
with the preamplifier stage, and
working toward the output stage.

As we proceed in this manner, the
gain of the amplifier will increase.
To compensate for this, decrease the
amplifier gain control of the oscillo-
scope. This is necessary in order to
prevent overloading the oscilloscope.
Once the faulty stage is located, it
should be serviced accordingly.

Another trouble frequently encoun-
tered by the operator is phase distor-
tion. This condition occurs when the
phase relationship of two or more fac-
tors in the amplifier circuit is altered.
This condition can be usually rectified
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TYPICAL TRAPEZOIDAL PATTERNS SHOWING
TRANSMITTER OPERATION
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(A) Unmodulated carrier. {(B) Cver 160% mcdulction—distortionless wave. (C) Illus-

trating distortionless 100% modulaied wave—ideal pattern,

(D) Less than 100%

modulation—wave contains no distortion. (E) Pattern illustrates two possible troubles.
Insufficient r.f. grid excitation to modulated amplifier or lack of sufficient fila-
ment emission. (F) Pattern illustrates regeneration in class “C” stage, which is due
to too much bias or improper neuiralization. Note curved sides of pattern. (G) This
trace is due to mismatched class “B“ modulator to the class “C” load. (H) In this
pattern we have a condition of phase shift. This is due to the fact that the audio
voltages were not taken direcily from the output of the modulator. (I) This pattern
shows that parasitics are present on the positive modulation peaks in the modulated
amplifier. (J) Insufficient excitation or bias applied to a triode (plate modulated
zero bias) will cause this trace. (K) Approximately 100% modulated (grid or cuthode)
wave. (L) Approximately 100% suppressor modulaied wave. It uses separate r. i
driver. (M) This trace shows a poorly regulated r.f. driver or it can also be the re-
sult of excessive excitation. (N) Dicgram of a grid modulated phone wave. It is

not properly neutralized and also lacks proper reactive load.
Circuit uses an 802 or 804 and has a crystal in the grid circuit.

modulated wave.

by changing the circuit constant (RC
values).

By using the above procedure, audio
distortion, improper operation due to
incorrect bias, phase distortion, etc.,
are readily detected. If desired, the
over-all frequency response of the
amplifier can be approximated by va-
rying the audio oscillator frequency
and noting the changes, if any, in the
amplitude of the trace. It is essential
that the output of the a.f. oscillator
used be kept constant. - For those
wishing more accurate knowledge of
the frequency response of the audio
apparatus, a graph thereof should be
made.

Modulation in Radiotelephone
Transmitter

Perhaps the most frequent use of

www americanradiohistorv com

(O) A suppressor

the oscilloscope is for observing mod-
ulation characteristics in radiotele-
phone transmitters. The oscilloscope
can be utilized to disclose the modula-
tion percentage, linearity, and power
output available from the audio-mod-
ulator—without distortion.

Two types of patterns are regularly
employed for checking the perform-
ance of radiotelephone transmitters.
These are the wave-envelope and trap-
ezoidal patterns. Each pattern tells
much about the operation of the trans-
mitter. For ordinary purposes, either
one may be used. However, for a more
exacting determination of perform-
ance, both types of patterns should be
employed, thus getting a better deline-
ation of the transmitter capabilities.

The wave-envelope pattern is the
easiest to hook up and gives an over-
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TYPICAL WAVE-ENVELOPE PATTERNS
SHOWING TRANSMITTER OPERATION

(A} 8 e
(&) (F} (]

(A) Unmodulated carrier wave. (B) 100% maddulation—ideal pattern to get. {C) Less
than 100% wave. (D) Greater than 100% modulation (overmodulation). (E) This type
of pattern is due to insufficient grid excitation to the final modulation stage. (F)
This is a condition of overmodulaton (greater than 100%) with the addition of
audio distortion. (G) When the plate circuit of the modulated amplifier is not
at the proper resonance, the trace, as shown, will be the result. (H) This type of
pattern is due to overloading or rectification in the oscilloscope’s amplifier.

0}

(H)

€0y ~Epn:
% MOD. = -T2 __My 50
Emox.+Emin.

Method of determining modulation percentage of trapezoidal or wave-envelope patterns.

Fig. 3. Diagram showing oscilloscope connections for obtaining trapezoidal pat-
terns when checking grid, suppressor, or screen modulated type transmitters.

ANT.

~\

* ACROSS
MODUL ATING
VOLTAGE ¥

mm_]_ R2
T

Values for voltage divider should be determined  For direct connection, Ry is a potentiometer
by trial, as they depend on the oscilloscope with Cy attached to moving arm.
used. Ry—.2 megohm pot. (high power)

Usual values are: Ry—.5 megohm pot. (medium power)

—5 megohm, 1 3. res. Ry—.5 megohm pot. (low power)
Ry—50,000 okm, 1 w. res. (low power) (Ry should be shorted when used on low
Ry—10,000 ohm, 1 w. res. (high power) power)
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all picture of the audio amplifier, mod-
ulator, and modulated amplifier. Any
change in the waveform of the speech
amplifier will produce a correspond-
ing change in the wave pattern.

The waveform should be sinusoidal
if the modulator is functioning cor-
rectly. A change in the audio fre-
quency of the oscillator will necessi-
tate a corresponding change in the
sweep circuit.

In contrast, when observing a trape-
zoidal pattern, changes in audio fre-
quency or waveform of the audio os-
cillator will not produce a change in
the general shape of the pattern, pro-
vided the modulation percentage is
constant. Thus, the trapezoidal pat-
tern indicates only modulation percen-
tage and linearity of the modulated
r.f. amplifier.

Typical wave-form and trapezoidal
patterns <illustrating different modu-
lating conditions, ete., are included.
These should be referred to and stud-
ied. For critical examination, the pro-
portions as shown on the typical char-
acteristic sheets should correspond
closely with the waveforms and tran-
ezoidal patterns appearing on the
screen.

The great advantage of the trapezoi-
dal pattern over the wave-envelope
pattern is that a microphone can
be substituted for the audio oscilla-
tor and the effect of the operator’s
voice will be noted. The figure ex-
pands and contracts horizontally as
the operator talks, completing the
triangle as one hundred per-cent mod-
ulation is approached. Overmodula-
tion is indicated by a dashed horizon-
tal line extending from the vertex of
the triangle.

If the same process as outlined
above is carried out with the wave-
envelope pattern, a meaningless jum-

" ble appears across the screen, because

the sweep circuit is not synchronized
with the speech. This effect can be
counteracted to some extent by the
following method. Apply a strong
synchronizing voltage, taken from the
pre-amplifier stage, to the synchron-
izing jacks of the sweep oscillator.
This measure should make the trace
more constant. Individual waveforms
separated by short, bright dashes in-
dicate overmodulation.

To determine the 60 or 120 cycle
hum level of the transmitter in ques-
tion, using the wave-envelope pattern,
proceed as follows: g

No a.f. signal is fed to the speech
amplifier so that the figure appearing
across the screen is a band (like an
un-modulated carrier). Then, adjust
the sweep circuit to a submultiple of
the power line frequency, such as 20
or 30 c.p.s. If ripples or humps appear
across the screen, extraneous modula-
tion due to the power line is occurring.
On the other hand, the trapezoidal pat-
tern indicates immediately whether
there is appreciable hum or noise mod-
ulation of the carrier.

Methods of Commection
The connections for the wave-en-
(Continued on page 116)
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By

L. G. MOREY, W9KBO

Employing *junk box* parts,
this 25 watt input, fixed fre-
quencey transmitter is ideally

suited for present operations.

‘N THE design of a station for
WERS net control, some of the

- problems that beset the average
amateur at present are rather easily
surmounted by the large number of
junk boxes available from which to
choose parts. However, even with this
large selection there must be many
compromises. Seldom, if ever, is the
final appearance the same as it would
be if the standard catalog items were
available.

The design and construction of the
transmitter described was the result
of the ingenuity of E. J. Stanley,
WIDXU. Parts obtained from mary
amateurs and WERS operators were
used in the final rig. Although there
is little that is startlingly new in the
completed unit, it is felt that it will
serve as an indication of what can be
done at the present time.

Oectober, 191453

The power limitation of 25 watts
imposed on WERS stations allows the
choice of several tubes for the final
stage. Among those available was an
HK-24. This tube offered the advan-
tages of low inter-electrode capaci-
ties, together with low grid driving re-
quirements, with the possibility of us-
ing more plate voltage and so increas-
ing the power at a later date. By ex-
periment it was determined that a
6V6GT operated at 400 volts plate
supply would furnish ample grid drive.

As this transmitter was to be used
for net control, it was imperative
that the frequency be stable, and this
indicated either a very stable oscilla-
tor of the self excited type or the use
of crystal control. Search of the avail-
able crystal indicated a large quantity
of 7 me. crystals in the hands of vari-
ous members. The use of 7 mc. crys-
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_ I-Controlled
/" TRANSMITTER

Pre-sei tuning permits the omission of
many converniional operating controls.
s -evident in the front panel view.

i Top wiew of r.f. chassis showing the

ﬁroper placement of component parts.

tals required that the frequency be
multiplied sixteen times to arrive at
the output frequency.

Experiment showed that sufficient
drive for the final stage could be ob-
tained by the use of a tri-tet oscillator
using a 6V6GT on 7 mc. with the
plate circuit tuned to the second har-
monic, followed by three 6V6GT dou-
blers, capacity coupled, and the third
one in turn, link coupled to the final.
With 300 volts on the plates of the
oscillator and first two doublers, the
6V6GT third doubler is driven sufli-
ciently hard to push the final to 10
ma. grid current under load.

The entire transmitter is con-
structed in two sections with standard
rack and panel construction and
mounts in a homemade rack, welded
from 1%” angle iron. Sides for the
rack, made of thin sheet metal, are
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welded in place to give the effect of
a cabinet enclosure. The lower sec-
tion is constructed on a 7” x 17” by 3”
chassis and contains the speech and
modulator system, together with both
power supplies. The front panel for
this unit is 10%%” x 19” and is made
of 16 gauge steel notched to standard
panel dimensions. Controls along the
lower edge of the front panel are,
from left te right, microphone input,
gain control, send-receive switch, pilot
light, and power switch. Parts are
located on the chassis where most
convenient. A general idea of the
layout in this particular model may

be obtained from the photograph of
the lower portion.

The speech system consists of a crys-
tal microphone, followed by a high-
gain 6SJ7 which feeds the 6C5 driver
for the class “B” modulator. A com-
mon power supply, consisting of a re-
placement type power transformer
together with the 5Y3G rectifier and
the filter circuit Chi, C:. and Cu, fur-
nishes the plate power for the audio
system and the first three tubes of the
r.f. section, along with the filament
current of the audio section. The
plate supply for the r.f. final and V,
driver is furnished by the transformer

Ts. While this transformer has con-
siderably more capacity than re-
quired, it was the only one available
at the time this unit was constructed.
If a 5R4GY rectifier is available it
may be used to replace the pair of
866 Jr's used.

The switch 8, is used as a standby
switch, cutting the plate voltage of
both the final power supply and
the low voltage power supply. When
the switch is thrown to the send posi-
tion, the voltage appearing across the
primary of T, is used to energize a
normally closed relay mounted on the
receiver. This relay is wired to the

Diagram showing the r.f. portion of the transmitter segregated by a dotted line from the modulator and power supplies.

V5~HK24
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TO ALL AUDIO FILAMENTS -_

Ry, R:, R3—50,000 ohm, 1 watt res.

Ry, R:y Ry, Ror—20,000 ohm, 2 watt res.

Rs, Rs, Ry1, Rys, Ris, Roy—25 ohm, Vi watt res.

Ré, Re—100,000 ohm, 1 watt res.

Ry7—4000 ohm, 10 watt res.

Risy Rog—50 ohm, C.T. wirewound res.

Rig—35 megohm, Vo watt res.

R:7=—3000 ohm, V5 watt res.

Rig—2 megohm, Y4 watt res.

R1—250,000 ohm, Y5 watt res.

R2—500,000 ohm, gain control pot.

R—-2000 ohm, Yo watt res.

R:s—10,000 ohm, 10 watt res.

Ry, Rg—20,000 ohm, 50 watt res.

Ro~—2000 ohm, 25 watt res.

Cy—10-70 ppfd. mica padder cond.

Cz €y Cy Cyy Cyg, Cyz Cuy, Cig, Cysy Cro,
Coo—.005 ufd. mica cond.

Cy—350 ppfd. midget variable cond.

Cs, Co—100 pufd. mica cond.
5 C11, Cis, C13—25 pufd. midget variable
cond.

C,3—50 pfd. mica cond.

C2—.001 pfd. 1000 v. mica cond.

Cor—15 ppfd. per section dual—.030" spacing
variable cond.

Cxy—Neutralizing condenser—N ational NC-600

Co—5 ufd. 25 v. elec. cond.

Co—.05 pfd. 400 v. cond.

Cog—.01 ufd. 400 v. cond.

Cyr, Co—4 pfd. 450 v, elec. cond.

Co—10 pfd. 25 v, elec. cond.

Cyy, Coi—4 pfd. 1500 v. oil filled filter cond.

Cssy C33—8 pfd. 450 v. elec. cond.

T3—Driver transformer—Single plate to P.P.
grids

Ty—Modulation transformer—8000 ohm pri-
mary to 10,000 ohm secondary

T,—375.0-375 @ 150 ma., 5.0 v. @ 3.0 a.,
3 v. @ 5.0 a. power trans.

T,—5.0v. @ 2.5 a., 6.3 v. @ 2.0 a. fil. trans.

T5—600-0-600 v. @ 200 ma. plate trans.

Chi—150 ma. filter choke

Chs, Chy—-150 ma. filter chokes

RFC—Ohmite type Z, r.f. choke

S1, 8$:—2 pole 6 position meter switch

Sy—D.p.s.t. toggle sw.

S¢—S.p.s.t. toggle sw.

Vi, Vo, Vi, Vi—6V6GT

Ve—HK24

Ve—6577

Vi —6C5

Ve—6N7

Ve—3Y3G

Vi, V1i—866 Jr.

M—0-100 ma. meter

Ly to Lig—See coil table

P—6.3 v. pilot light
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standby terminals of the receiver and
disables the receiver when the trans-
mitter is on. The additional socket
mounted along the rear edge of the
chassis is used as the terminal for
this connection. All power connec-
tions from the power unit terminate
in the six prong socket located near
the center of the rear edge of the
chassis. The standoff insulator
mounted near the left hand side car-
ries the plate lead for the final ampli-
fier.

The upper deck contains the r.f.
section mounted on a 7” x 17" by 3”
chassis and uses a standard 7” by 19"
front panel. To give more clearance
for the tubes, the chassis is mounted
so that it projects about one inch be-
low the lower edge of the panel. The
abbreviated shield can, at the left
hand side of the panel, is used to
cover the crystal holder to Dpre-
vent “borrowing.” A 0-100 ma.
meter is mounted in the center of the
panel with its meter switch below it.
Antenna terminals are mounted in
the upper right hand corner. The
small hole located below these ter-
minals is to allow screwdriver adjust-
ment of the final tank condenser, Ce.
_While it is unusual to have a transmit-
ter with no tuning controls on the
panel, this unit was built to operate
on a fixed frequency, and it was felt
desirable to put the controls out of
reach of the curious. In a transmitter
for general use it would be preferable
to bring the tuning controls out to the
front panel.

In the top view of the r.f. section
the holes allowing screwdriver adjust-
ment of the tuning condensers may
be seen near the front edge of the
panel. R.f. coils in all cases are
mounted directly on the tuning con-
densers, allowing the minimum of lead
length. The neutralizing condenser,
Cu, is of the type made for neutraliz-
ing 6L6&'s and is mounted above the
chassis by means of its standoff in-
sulator.

As meters are scarce items these
days, only one meter was used in the
entire transmitter and provision was
made to switch it into the circuits it
was desired to meter. This is accom-
plished by means of measuring the
drop across the resistors located in
the appropriate circuits. In the case
of the doubler circuits this also in-
cludes the screen circuits, so this
should be taken into account when
measuring the plate current of these
stages.

The power cable interconnecting the
two units, as well as the lead carry-
ing the modulated plate voltage for
the final, are made of sufficient length
to allow the units to be placed side
by side on the bench for preliminary
testing. If desired, they may be cut
to the proper size when adjustments
are completed.

When construction has been com-
pleted, the tubes should be placed in
their proper sockets, leaving the plate
lead to the final disconnected. After
the tubes have had a chance to warm
up, the plate voltage should be applied

October, 191435

Employing standard rack and panel construction, this rear-view photo
shows the r.f. chassis top and modulator and power supplies bottom.

Top view of power supplies and modulator chassis.
with the other component parts are properly placed to prevent intercoupling.

and the stages tuned, starting with
the cathode circuit of the crystal oscil-
lator. The proper adjustment for this
condenser is near minimum capacity.
The plate condenser of the oscillator,
C, should then be adjusted to give the
maximum output on the second har-
monic of the crystal. Varying the ca-
thode condenser slightly should result
in a position which will allow the plate
condenser to be tuned through res-
onance with little effect on the crystal
frequency. The optimum adjustment
for the cathode condenser is that one
which gives the desired output with
as low a capacity setting as possible.
This will result in low crystal current
and consequently little heating and
drift.

If an absorption type wavemeter is

www americanradiohistorv com

Transformers along

available, it will prove very useful in
locating the proper harmonics. Lack-
ing this piece of equipment it will be
rather difficult to determine which
harmonic is actually being used.

The plate circuit of the first doubler
should now be tuned to the 28 mec.
band. Resonance is indicated by a dip
in the plate current of this tube. The
dip on the third harmonic will not be
as pronounced so it will be fairly easy
to determine the harmonic to which
the circuit is tuned.

After the first doubler has been
tuned to the proper frequency, the
same procedure should be followed
for the second doubler, tuning its plate
circuit to the 56 mc. band. In this case
also, resonance will be indicated by a

(Continued on page 106)
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LECTROLYTI |

CAPACITOR CHECKER

Fig. 1. Panel view of the test in-
strument. An electrolytic capacitor
is shown connected to test terminals.

The construction and operation of an easy to

read electrolytic leakage tester. Its scale

shows GOOD-?-BAD

RESPECTABLE percentage of

l_ capacitor replacements in re-

- ceiver servicing are electro-

lytic. Some servicemen report that

they replace more electrolytic capaci-

tors annually than wax or mica types
combined.

In a receiver, the normal position
of electrolytic capacitors is in the
power supply filter, but one or more
of these units may be found in by-
pass positions in the audio amplifier
stages as well. In P. A. amplifiers, all
of the by-pass and decoupling capac-
itors are apt to be electrolytic.

In all common by-pass and filter
applications, capacitance values gen-

Fig. 2. Block diagram ot basic circuit.
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similar to tube testers.
erally are not too important. Wide
tolerances are permissible. Electro-

lytic capacitors so used often vary
from one-half to twice their labelled
capacitance without causing trouble
in receivers or amplifiers. Capacitance
measurements, whether alone or in
combination with other tests, there-
fore, do little in themselves to satisfy
the serviceman quickly as to the con-
dition of an electrolytic capacitor.

On the other hand, a leakage test
made at the rated d.c. working voltage
of the capacitor is much more useful
in radio servicing for revealing quick-
ly the condition of a questionable elec-
trolytic capacitor. But relatively few
operators possess equipment for mak-
ing such leakage tests, and the few
satisfactory instruments to be found
in service shops rarely ever are
portable.

A handy electrolytic capacitor con-
dition checker must be capable of in-
dicating directly either the actual
leakage current ¥n milliamperes or the
condition of the capacitor as good or
bad. In order to be most useful in
servicing, no calculations should be
required. Adjustments and manipula-
tions must be kept to the minimum.
The capacitor must be tested at its
rated d.c. working voltage which must

Wwww americanradiohistorv com
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RUFUS P. TURNER

Consulting Eng., RADIO NEWS

be supplied by the instrument and
must be adjustable between 0 and
500 volts.

The instrument described in this
article is a simple, but highly effective,
leakage tester meeting the specifica-
tions just given. It supplies its own
adjustable d.c. voltage in the range
0-500 and will accommodate all com-
mon sizes of capacitors between 2
and 100 nfd. Leakage indications are
given on an English scale reading
GOOD and BAD like the scale of a
tube tester. The working current
range is 0 to 17.7 milliamperes,

First, we shall discuss the theory
of the leakage test and the basic test
circuit, and then will describe the
constructional details of the actual
instrument.

How Capacitor is Tested

There is nothing complicated about
a capacitor leakage test circuit. Nev-
ertheless, it is a useful service tool.
What is desired in such a set-up is to
impress across the capacitor a d.c.
voltage equal to the rated capacitor
working voltage and to measure the
resulting leakage current. This
scheme is illustrated by Fig. 2A.

In order to accommodate the large
number of electrolytic capacitors hav-
ing different working voltages and
different maximum permissible leak-
age currents, the test voltage may be
made adjustable by means of a po-
tentiometer in the output circuit of
the d.c. power supply, and the range
of the milliammeter may be made
adjustable by means of a shunt rheo-
stat. This arrangement is shown in
Fig. 2B. The dial of the voltage con-
trol potentiometer may, if desired, be
graduated in volts for direct reading
without a voltmeter.

For use in these circuits, Chart 1
lists the maximum permissible leak-
age currents for various d.c. working
voltages and rated capacitances. This
table has been based upon recom-
mendations by leading capacitor
manufacturers for determining the
maximum leakage values. These rec-
ommendations have been expressed
as follows: Maximum leakage when
the d.c. working voltage is between
0 to 99 volts should be .3 milliam-
pere plus .01 milliampere per ufd.;
for 100-199 v., .3 ma. plus .02 ma. per
wfd.; 200-299 v., .3 ma. plus .03 ma.
per ufd.; 300-399 v, .3 ma. plus. .04
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ma. #fd.; and 400 v. and higher, .3 ma.
plus .05 ma. per u#fd.

When making a leakage test it is
important to keep the capacitor con-
nected in the measuring circuit and to
maintain the test voltage for a few
minutes until the leakage current
stabilizes. The current is high when
the voltage first is applied, in a num-
ber of cases, but decreases slowly,
finally reaching a steady value. If
the voltage alters during this period
of current decay, it must be readjusted
to the rated working value of the
capacitor. For best accuracy, one
capacitor manufacturer recommends
that before taking the final leakage
reading the d.c. working voltage be
applied for 5 minutes plus 1 minute
for each month the capacitor has been
stored prior to the test.

Use of English Scale

Operation of the leakage tester in
radio servicing and interpretation of
its indications may be simplified by
working out a series of special set-
tings for the milliammeter shunt re-
sistance. These selected settings will
allow the circuit to be preadjusted so
that each of the maximum permissible
leakage values (Chart 1) always will
be read at the same point on the meter
scale. Thus, if an 8-wufd., 450-v. ca-
pacitor is being checked, the shunt
rheostat is set to such a value that .7
ma. will deflect the pointer to some
previously selected position on the
scale—and when working, say, with a
20-pfd., 300-v. capacitor, the rheostat
will be set so that this time 1.1 ma.
will deflect the pointer to the same
scale position.

The selected scale point may be
labelled with a question mark. That
portion of the scale between 0 and ?
then may be labelled GOOD, and the
portion between ? and full-scale, BAD.
The leakage tester then may be read
in the same manner as a tube tester.

In order to employ a simple 0-1 d.c.
milliammeter as the indicating instru-
ment without sacrificing any of the
values given in Chart 1, the question
mark must be placed at the .3-ma.
point on the scale. The required range
of the shunt rheostat then will be 6
to 1110 ohms. Photograph 1 shows
the appearance of the special meter
scale, and Chart 3 shows the precise
manner in which it is marked off.

Complete Circuit

The complete wiring diagram of the
electrolytic capacitor checker is given
in Fig. 3.

The d.c. test voltage is supplied by
two 25Z5 or 25Z6-G tubes arranged in
a voltage quadrupler circuit. The
quadrupler saves the space that or-
dinarily would be required by a 500-
volt power transformer. The no-load
output voltage of this section is 4
times the peak value of the power-line
voltage, or approximately 650 volts
d.c. for an a.c. line voltage of 115.
However, the loading effect of the
voltage control potentiometer, R, re-
duces the maximum obtainable d.c.
voltage to approximately 500. Ad-

October, 1945

D. C. 2 4 5 8 10 ] 16 | 20 | 30 | 40 | 50 | 100
WORKING VOLTAGE | ufd. | uid. | pid. | uid. ‘ ufd. | wid. | pfd. | pfd. | ufd. | wfd. | wid.
0-99 32| .34 | 3|38 |.40| 46| 50| 60 | .70 | .80 | 1.3
100-199 34| 38| .40 | .46 | 50 | 62 | .70 | .90 |1.1 1.3 2.3
200-299 36| 42| 45| 54| 60| .78 | .90 |[L.2 |15 1.8 3.3
300-399 38| 46| 50| .62 | .70 | .94 |1.1 |15 |19 |23 43

400 & HIGHER 40 | 50| 55| .70 | .80 [1.1 1.3 1.8 23 2.8 5.3

Chart 1. Maximum permissible leakage current (in milliamperes) of electrolytic
capacitors between 2 and 100 «fd. and a d.c. working voltage of 0 to over 400 v.

justment of R, makes available a
filtered d.c. test voltage which is con-
tinuously variable from 0 to 500.

The 25,000-ohm series resistor, B,
limits the maximum current which
may be drawn from the power supply
to 20 milliamperes. This prevents
damage to the tubes and to the voltage
control potentiometer by short-cir-
cuited capacitors. The 0-1 d.c. milli-
ammeter, M, is protected by a Type
4AG Littelfuse which will open at
1% ma.

It has been stated already that the
meter shunt rheostat must be ad-
justable from 6 to 1110 ohms. It is
entirely possible to obtain this range
in a single rheostat, but many of the ’
resistance settings corresponding to
the various maximum permissible
leakage currents lie too close together
to be set reliably on such a rheostat.
For that reason, the shunt resistor
has been separated into three series-
connected rheostats, Rs, Rs, and R,
having maximum resistance values of
10, 100, and 1000 ohms respectively.
Several shunt settings must be made
between 6 and 10 ohms on rheostat R,
and it is essential when these settings
are made that Rr and R¢ be set exact-
ly to zero. However, true zero setting
seldom is obtained with high-resist-

ance rheostats, so a switch, Sx, has
been included in the circuit to short-
circuit Rx and Rec when R, alone is
being used. .

Working with the maximum permis-
sible leakage current values given in
Chart 1, a table of settings for the
shunt rheostats, Ra, Rs, and Ro, and
the switch, Sy, has been worked out
and is given in Chart 2. These set-
tings of the shunt rheostats and switch
will place at the .3-ma. point on the
meter scale the maximum permissible
leakage values for corresponding ca-
pacitances and working voltages, as
given by Chart 1.

The pushbutton switch, 8. when
depressed, connects the milliammeter
as a 0-500 d.c. voltmeter across the
output of the rariable power supply.
8. is a 2-pole, make-two, break-one,
non-locking pushbutton. When read-
ing the test voltage by this scheme,
the shunt rheostats (Ra, R, and Ro)
are cut out of the circuit automat-
ically, while the milliammeter Iis
connected to the test voltage points
in series with resistors R:; and Rs
which act as multipliers. If a test
capacitor happens to be connected to
terminals X-X, it is left in the circuit
undisturbed, so that the voltage may
be checked under actual load condi-

Chart 2.Instrument settings for leakage test. All resistance (R) values are given
in ohms. These values are for use with a 0-1 d.c. milliammeter having an internal

resistance of 100 ohms.

For meters with movement resistances other than 100

ohms, divide the values given by 100/R.. where Ru is the new meter resistance.

D.C. 2 | 41 5 | 8 1016120 30] 40 [ 50 | 100
WORKING VOLTAGE | ufd. | ufd. | wtd. | ufd. | wfd. | wid. | ufd. | wfd. | ufd. | pid. | wid.
Ra 0o | ololo|locjo| o0} o0o]loO
0.99 Rs 0| 0| 0| 0|0 | 0| 0 |75]|860] 3
Rc 757 | 606 | 377 | 301 | 188|150 |100| © | O | ©
ﬁ open op; open |open |open |open |Open |open |open |open
Re| 0O |l 0| O] 0| O | 0| 0|O0O]| 0| 0] O
loo.1g9 [Be| O | O "0 0o | 0 |94 |75 |80 |37 | 30 |15
c|757 1377|301 (188|150 0 | 0 | 0 | 0 | 0 | O
g;open open |open |open [open |open |open |open open |open jopen
Bx|l 0 | 0| 0O | 0| o o000l O] O0]1l0
soo.200 R3] O |0 [ 0| o |0 [e3)so] 33 25 20| 0
Rc | 502 | 251|201 125|100 O | O | 0 { O | O | O
S_M— open |open |open |open |open |open |open |open |open |open |closed
Bs| 0 | 0 | 0| O | O | O| O] 0] 0| O]715
300.399 g_ 0| 0| 0 |94 {75 |47 | 37 |25 ] 19 15| O
Rc 377 188|150, 0 | 0 | o o | O| O O] O
Sm |open jopen |open |open [open |open |open |open |open |open |closed
RBx| 0 ] 0| O | 0| 0 | 0] 0,0/ 0] O]
400 & HIGHERDE 0 | 0| 0|75 |60 |37 |30 |2 |15 |12 0
Rc (301|150 |120] 0 | 0O 0] 0| 001} O
g,i_open open |open |open |open jopen |open |open |open |open |closed
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Ry—196 ohm, 50 w. res.

R—42 ohm, 5 w. res.

R—25,000 ohm, 10 w. res.

R—10,000 ohm, 50 w. pot., Ohmite Model T

Rs—475,000 ohm, 1 w. (250,000 & 225,000
ohm, connected in series)

R,, Ry, Ro~—See text

Cy, Cs, C3, Co—16 pfd., 450 d.c.w.v. elec. cond.

Ch—10-henry, 75 ma. filter choke

—_
vi cH B3 sM~
= o—
J,— F
£ RA RB RC
c3
<L
==
p. .
€ €
R4 ivd
€ |
/® =
Al At < € B 2 "
[l E <L
-
+ £ p. -
S S 5 A
c2\l
ﬁlq " }’
HWIV.AC. 1
5 AR
© O~

F—Fuse, 1Y, ma., Littelfuse, Cat. No. 1331

M—0-1 d.c. (meter res. 100 ohm)

§1—S.p.s.t. sw., on R,

S:—Pushbutton sw., 2-pole, make-two break-one,
non-locking Mallory 2007

Spr=—S.p.s.t. wafer-type sw.

P—Pilot lamp, 6-8 v. .15 amp. Brown Bead

Vi, Vo—252Z5 or 25Z26-G

Fig. 3. Complete schematic diagram of

tions.
and Rs must be selected and checked
closely so that these two resistors,
acting together as the voltmeter mul-
tiplier, will show a total resistance
value of 500,000 ohms. The top of
the meter scale (See Fig. 1 and Chart
3) is graduated in volts.

The capacitor to be tested is con-
nected to terminals X-X, the positive
capacitor terminal to the positive in-
strument terminal. Since only a low
value of limiting resistance is con-
nected between the power supply and
terminals X-X, the operator must
exercise full caution to prevent touch-
ing the terminals, or the bare clips
or prods of test leads connected to
the terminals, while the instrument is
switched on. The pilot light is a con-
venient, although not foolproof danger
signal. The builder of the instrument
should read closely the operating in-
structions given in the latter part of
this article.

Heater voltage for the two tubes and
the pilot light is supplied through the
196-ohm, 50-watt resistor, R which
may, if desired, be a line-cord resistor
such as used in a.c.-d.c. receivers.

Only the necessary essentials have
been included in this instrumental

Fig. 4. Panel layout showing proper po
sition of meier and operating controls.

METER sz

The resistance values of R, -

the two-tube electrolytic leakage tester.

circuit. The checker has not been
complicated by components and sub-
circuits that would add little real
advantage to its performance. The
simple circuit arrangement and lack
of critical combinations makes it pos-
sible to build the instrument into
close quarters. The carefully worked-
out table of settings (Chart 2) makes
it possible for any builder to calibrate
the few controls himself in the easiest
possible manner and without addi-
tional complicated test gear.

Eleetrieal Construction

Since the electrolytic capacitor
checker is a d.c. instrument, the build-
er will not be concerned with coupling,
hum fields, and similar considerations
which complicate the assembly and
wiring of a.f. and r.f. test instruments.
For this reason, no set rules of ar-
rangement and wiring need be fol-
lowed. Shielding is not required, and
the instrument may be built on a
wooden panel and housed in a wooden
case if metal is not available.

A heavy, flexible, insulated hookup
wire may be used for wiring. Cabling
the wire leads will enhance the ap-
pearance of the instrument’s interior.
Leads to and between rheostats R,
Rs, and Rc and switch 8u must be of
heavy conductor—at least No. 14—
and must be as short as practicable.

Mechanical Construction

Because of the small size of required
parts, the electrolytic capacitor check-
er may be made compact. The author’s
version of this instrument, shown
in the photograph and in the front
panel layout drawing, Fig. 4, is built
into a small steel cabinet, 9” long, 6”

+ high, and 5” deep. The steel chassis

is 8%" long, 4% " wide, and 1%” high.
The author used a steel cabinet and
chassis simply because these parts
were on hand. Other builders may
favor the carrying case style common
to tube testers and set analyzers.

Wwww americanradiohistorv com

Still others may prefer the store-
counter type of construction.

Filter choke Ch, the fuse block
for the meter fuse, and sockets for
the tubes are mounted on the chassis.
Capacitors C, to C, and resistors R,,
R R, and R are mounted underneath
the chassis. Indicating meter M, the
pilot light bracket, voltage control
potentiometer R,, shunt rheostats Ra,
Rs, and R, pushbutton 8. meter
switch Sv, rand capacitor terminals
X-X are mounted on the front panel,
as shown in the photograph and in
Fig. 4.

Terminals X-X are the only panel-
mounted parts which must be’ insu-
lated from the panel. For this reason,
they are protected by shoulder-type
washers made of good-grade bakelite.
It is convenient to employ plastic-top
binding posts of different colors, such
as red and black, for the positive and
negative terminals.

The on-off switch, 8,, is mounted on
the rear of the voltage control poten-
tiometer, R,, and is operated by the
shaft of this potentiometer, the switch
being opened when the potentiometer
is in the zero voltage position.

Both the meter card and the scales
for rheostats R,, Rs, and R, are
made by drawing on thin white
Bristol board with black India ink.
The meter card in the author’s instru-
ment has been graduated 0-500 volts,
as well as GOOD-?-BAD, in accord-
ance with the calibration scale given in
Chart 3. In this instrument, the scales
of Ry, Rs, and Ro have been graduated
(as may be seen from the photograph)
in arbitrary units from 0 to 10, rather
than in ohms. Settings of these dials
and of switch Sy have been recorded
on a chart cemented on the inside of
the cabinet lid, all of the arbitrary dial
figures having been listed to corre-
spond to the resistance values in Chart

Thus, when setting the instrument, a
dial is turned to, say, 9, which means
the same as a Chart 2 setting of 1000
ohms.

Calibration and Adjustment

The regular card of the milliam-
meter must be removed carefully from
the instrument and a new one pre-
pared according to Chart 3. This new
card may be made from thin, white
Bristol board if it is to be mounted
by itself on the meter, or may be made
of white paper if it is desired to ce-
ment it to the regular dial card. The
regular card may be used as a tem-
plate and pattern in preparing the
special one.

After mounting the special card in
the meter and mounting the meter on
the front panel of the checker, resis-
tors R; and R, are adjusted carefully
to the exact values given in Fig. 3.
For this purpose, employ a Wheat-
stone bridge or a good ohmmeter.

Setting of rheostat Rs every 1 ohm
from 0 to 10 ohms, of R every 10 ohms
from 0 to 100 ohms, and of Ro every
100 ohms from 50 to 1000 ohms also
must be determined by means of the

(Continued on page 153)
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° ADIO Chicago, the primary

school of the U. S. Navy's Ra-

-/ dio Technician Training Pro-
gram, is doing a big and important job
in the training of men to repair and
maintain radar equipment, radio di-
rection finders, u.h.f. equipment, and
other such devices. When these men
complete their radio technician train-
ing less than one year after entering
the program, they are radio and radar
technicians qualified to keep many
types of the Navy's electronic equip-
ment operating at top efficiency.

The thoroughness of the Navy train-
ing is, in itself, almost as great a sci-
entific wonder as the marvelous equip-
ment with which the students work.
To assemble a conglomeration of men
of all ages and backgrounds, possess-
ing varying degrees of aptitude and
general knowledge, put them through
schooling comparable to some collegi-
ate science courses, and within a year
bring them to a mutual level of ability
as highly skilled technicians in a field
as abstractly theoretical as electron-
ics, indeed requires a scientific ap-
proach. If any one method of instruc-
tion can claim credit for the rapid
development of these potential radio
technicians, that method would be
the extensive visual aid program
which is a vital adjunct to the teach-
ing techniques used at these radio
schools.

The training given radio technicians
deals only with material associated
with the theory and practice of radio
and radar maintenance. This fact
alone streamlines and differentiates
the course from college engineering
curricula, and the use of visual aids
in presenting theory and practice to
the student has been found to be of
invaluable assistance in the transmis-
sion of new knowledge.

The results which have been
achiecved by means of visual aids in
the field of adult education have
aroused the interest of educators
throughout the country.

The Radio Technician Training Pro-
gram, as it is set up today, involves
several educational helps which are of
interest to the layman and educator
alike. The first step in the program
requires that the applicant for radio
technician training successfully pass
the special aptitude test which is de-
signed to select only those best quali-
fied and most likely to complete the

October, 1915

Miss Hazel Fox, civilian employee of Ship’s Service at Radio
Chicago, holds normal sized receiver for comparison with the

giant instructional model made by Visual ARids Department.

Instructional techniques used by the Navy to train their

radio and radar repairmen can be used by civilian schools.

prescribed course. This pre-selection
of the students is accomplished by
means of the well-known “Eddy Test".
This test which was devised and de-
veloped by Captain William C. Eddy
is not a measure of man’s technical or

mechanical background, but it does’

preclude a better-than-average work-
ing knowledge of high school mathe-
matics and physics. While these two
subjects receive the primary emphasis
in the examination, it is also necessary

Lt. (.g.) A. L. Rogers, W9OZE, Visual
Aids Officer of Radio Chicago. holds

a normal sized coil for comparison with
the instructional coil made by visual aids.
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for the applicant to understand cer-
tain phases of general science, shop
practice, elementary electricity, and
radio.

The “Eddy Test” is roughly divided
into five categories covering approxi-
mately 80 questions on mathematics,
physics, shop practice, electricity, and
radio. In the field of mathematics, it
is necessary for the applicant to be
able to perform simple mathematical
operations such as cancellations, di-
vision, multiplication, addition of al-
gebraic fractions, square roots, per-
centages, equations and logarithms,
etc. The part of the test covering
physics requires a working knowledge
of heat, light, magnetism, sound, and
other phases of general science. Shop
practice covers the use of various tools
including micrometers, hand tools, the
reading of shop drawings, the correct
use of files, screws, bolts. soldering
irons, etc. The requirements for elec-
tricity and radio cover Ohm'’s Law,
direct current circuits, elements of al-
ternating current theory, basic re-
ceiver principles, vacuum tubes, and
circuit components.

The test breaks down into 40%
mathematics, 20% basic physics, 15%
basic electricity, 15% basic radio, and
109% shop practice. The grades re-
ceived by the students in these tests
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Over-all view of the Visual Aid Model Shop located at Radio Chicago, Chicago, Illi-
nois. In this shop are built all of the visual aids used to teach radio trainees.

- -

B 2 gy
The principles of using the slide rule are taught by means of a giant model while
students make computations on their individual rules. Chief Radio Technician E. J.
Tripler of Montrose, Colorado, is instructing the class on the small slide rule
while the model on the wall is being set by Charles Barrett. Specialist (X) 3/C.
of Deland, Florida. a member of the Visual Aids Department for Radio Chicago.

* *

quomtory where students are building five-tube superheterodynes as cne
of their projects before graduation. Note the large scale model of the re-
ceiver mounted on the wall for the guidance of the students in placing parts.
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are entered as part of their Navy rec-
ord and these records have resulted in
a careful study of case histories and
several revisions in the “Eddy Test”,
but basically the test remains about
the same as it was at the time of its
adoption in the early part of 1942.

Upon the successful completion of
the “Eddy Test” and providing the
candidate meets all of the physical
and other requirements of the Navy,
the student is sent to “boot” training
where he must first of all become a
sailor before he becomes a specialist.
In boot training the student learns
how to sling a hammock, how to tell
port from starboard, and, in general,
become a sailor. During this period,
which lasts from five to twelve weeks,
he can talk radio and dream radar to
his heart’s content but nary a radio
tube or textbook does the candidate
see,

Upon completion of “boot” training,
the candidate enters pre-radio school,
where during a month’s course of in-
tensive study he reviews high school
algebra, learns the elements of elec-
tricity and the fundamentals of shop
practices by means of lectures and
laboratory classwork. In this school
the student is first introduced to the
visual aid method of instruction.

The use of the slide rule is taught
by means of a giant nine-foot model of
its familiar counterpart. This model
is constructed to scale and is capable
of being operated by the instructor.
Problems worked by means of the slide
rule are illustrated by the instructor,
who makes the proper setting on the
large scale model and the class then
performs the proper operation on their
individual rules. .

In a similar manner, recognition of
tools and the proper use of various
shop equipment is taught. Sharpening
of bits and twist drills becomes easier
for the student because giant models
of the grinding operation and cutting
surfaces of the tools are available for
comparison.

Thus, when the student completes
his work at the pre-radio school, he is
already familiar with many of the vis-
ual aids which he will meet .time and
again in primary and secondary
schools.

In the primary schools, the student
begins his work on radio eguipment
and associated test equipment in earn-
est. Each student, before his gradua-
tion from the primary school, is’
required to construct a complete five-
tube superheterodyne receiver. The
proper placement of parts and the
general. layout of the chassis are
taught by means of a giant receiver
which is exactly scaled to the original.
The theory of radio operation is also
taught by means of this gigantic re-
ceiver, which is large enough for a
six-foot man to move around in com-
fortably.

In the courses in shop practice, the
correct use of soldering irons, microm-
eters, and hand tools are continued
at a high level by means of large scale
models of each of these instruments.
In specific instances, the use of visual

RADIO NEWS
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aids has cut the training time in
almost unbelievable amounts. In one
experiment involving the installation
of an octal tube socket in a chassis
and the soldering of wire leads from a
resistor network to certain socket
prongs, fifty-five minutes were lopped
off the instruction time by the use of
a visual aid. Before the adoption of
this instruction technique, it was the
practice of the instructor to lecture
to the students for a one-hour period
on the correct practices involved in
performing this operation.
of the oversized model constructed by
the Visual Aids Department, the lec-
ture time was cut to a five minute
preliminary outlining of the problem
to be done.

In similarly dramatic fashion, the
operation of the oscillegscope and cor-
rect interpretation of patterns on its
screen is taught to the students by
means of a 20" oscilloscope which is
easily visible to the entire class dur-
ing the instructor’s lecture-demonstra-
tion. Since most of the features of
the more readily portable units are
incorporated on this demonstration
‘scope, the class is thoroughly familiar
with the operation of all the controls
when he begins work on the oscillo-
scope projects.

The testing of meters, which has
always been considered an extremely
difficult subject to teach to groups be-
cause of the small size of most meter
parts, has been facilitated by means
of model meters which are built eight
times normal size. Every detail down
to the last coil turn is duplicated
faithfully by the model makers.

In addition to individual pieces of
equipment, the student becomes fa-
miliar with several other types of
visual aids during his course of study.
Circuits of various pieces of equip-
ment are “blown up” and built onto
a demonstration board. In some
working models the operation of a re-

By means’

ceiver may be demonstrated and the
signal traced through the circuit by
means of electrically operated indicat-
ing devices. Various types of tubes,
both receiving and transmitting be-
come familiar to the student because
actual tubes are mounted on demon-
stration panels for his inspection. In
addition to this familiarization pro-
cess, the Visual Aids Department
builds giant stripped-down models of
the internal construction of the tube
showing all working parts, without
the glass envelope in place.

Great care goes into the construc-
tion of each unit turned out by the
visual aids group so that every feature
of the model closely resembles or du-
plicates the characteristics of the orig-
inal, including solder joints, etc.

The great majority of the visual aids
in use at Radio Chicago have been
the handiwork of the Visual Aids De-
partment connected with the school.
From a small beginning in November
of 1942, when the first artist was as-
signed to the school, this department
has expanded until today it is a full-
fledged organization working full-time
on the job of preparing training aids
for the Navy.

The pioneer artist, upon whom
rested the responsibility of organizing
the work, was Chief Specialist (X)
Brander, who is now a lieutenant sta-
tioned at the Bureau of Personnel,
Training Division, in Washington, D.C.
By January, 1943, this department had
grown to three staff artists and model
makers who devoted their entire time
to producing training aids for the
rapidly expanding radio school. To-
day this department Kkeeps twelve
Navy men busy full-time preparing
the various material for class-room
instruction. A completely equipped
workshop permits independent opera-
tion of the department. Many types
of materials are used in the construc-
tion of the models, including plastics,

wood, plywood, sheet steel, and non-
priority material. The work of this
department is now under the direction
of Lt. (j.g.) A. L. Rogers, a peace-time
radio amateur from Waukegan, Illi-
nois.

In addition to the models used for
training, the Navy is also a staunch
champion of the efficacy of motion pic-
tures and slide films in training opera-
tions. A Training Aids Library was
set up at 1212 North Lake Shore
Drive, Chicago, for the purpose of sup-
plying films and projectors to supple-
ment the visual aids.

By Navy contract, Burton Holmes
Films, Inc. produced a 16 mm. sound
movie in the laboratories of Radio
Chicago entitled “Radio Technician
Shop Practice”. Upon completion of
this standard 40 minute film, 3 more
16 mm. sound films and about 20 slide
films (35 mm.) were produced in a
similar manner under the supervision
of Navy instructors at Radio Chicago.

Thus in several different forms, the
Navy is making use of various time-
saving visual aids in the instruction
of their radio technicians.

It seems certain that in the postwar
era, schools and colleges will be quick
to take advantage of what the Navy
has learned laboriously. When stu-
dents from all walks of life are
brought together to learn the intrica-
cies of any science or abstract subject,
new and disassociated ideas must be
presented to them in a simplified, eas-
ily grasped manner if utmost speed
of instruction and intelligent compre-
hension is to be obtained.

Visual aids have proved to be the
ideal medium to achieve this end, for
it is this method that has enabled Ra-
dio Chicago to prepare untrained
naval personnel for the exacting task
of maintaining the complex electronic
equipment which is the voice, eyes, and
ears of the U. S. Navy.

(Left) Jack Phillips. Specialist (X) 1/C ot Long Island. New York, demonstrates the large sized micrometer used for instructional purposes.
The normal sized unit is shown ifor comparison. (Center) Students are taught correct procedures for maintaining and servicing soldering
irons from this giant model being supported by Francis Mair, Specialist (X) 1/C of Streatorville, Illinois. Mr, Mair is the head of the
Visual Aids Department of Radio Chicago. (Bight) The Du Mont twenty-inch oscilloscope is being used by Chief Ernest Sindelar, Chief In-
structor of Radio Chicago. to instruct Charles O. Whitehead, Radio Technician 2/C. of Columbus. Mississippi. on correct operating procedure,
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Tlustrated by
Julian Krupa

By JORDAN McQUAY

Part 5. The design of radar receivers capable of de-
tecting weak echo signals. Conventional u.h.f. tubes,
circuits, and design techniques are used throughout.
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CONSTANT barrage of r.f.
A pulses from a radar set scans the

air and land and sea, searching
for targets in light or darkness, in any
kind of weather.

The pulses travel at the speed of
light until they strike a target, when
the r.f. energy is reflected or reradi-
ated at equal speed in all directions
from the surface of the target. Some
of this reflected energy returns to the
radar set in the form of echoes which
are picked up by the radar receiving
antenna.

The receiver takes every weak echo
from the antenna, amplifies it, detects
the echo envelope, and then feeds the
«

Fig. 1. Basic block diagram of a radar set.
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rectified signal to the indicator unit
of the radar set.

Once the echo signals are received
from targets, determination of the
ranges and directions of the targets
are based on the facts that radio-fre-
quency energy travels at a constant
velocity (about 186,000 miles-per-sec-
ond) and that the antenna set of a
radar set is movable and highly di-
rectional.

The range or distance to a target
can be found by multiplying the ve-
locity by one-half the time a single
pulse requires to complete a round-
trip cycle, known as a radar cycle.
This time is measured electronically
by the cathode-ray oscilloscope and
immediately translated into terms of
distance-—in yards or miles.

The physical position of the antenna
system then gives us two angular
measurements, the azimuth or bear-
ing, and the elevation angle of the

target.

Knowing the range or distance, azi-
muth, and angle of elevation, we can
locate accurately the position of any
object in space or on land or water.

The reception and detection of echoes
from distant targets is an important
job in the over-all function of a com-
plete radar set (Fig. 1).

Because reflections from any target
are scattered at random in all direc-
tions, the few echoes that return to
the radar set are very weak. Yet
these signals must be accepted by the
receiver and amplified sufficiently so
they can be observed as visual signals
on the time base of a cathode-ray
oscilloscope.

This ability of the receiver to detect
and amplify extremely weak echo sig-
nals is a measure of the effectiveness of
the radar equipment; the weaker the
acceptable echo signal, the greater the
workable range of the radar set.

Radar receivers employing, for the
most part, conventional types of u.h.f.
tubes and circuits require a fairly
wide bandwidth input, at the same
operating frequency as the radar
transmitter. Except in this one re-
spect, the radar receiver needn’t dif-
fer greatly from other u.h.f. receivers.
Therefore, much of the published and
known theory of u.h.f. receiver opera-
tion is applicable to radar receivers.

The Superheterodyne

A radar receiver must supply con-
siderable amplification, with inherent
stability and extreme sensitivity. For
this purpose a superheterodyne circuit
logically offers itself.

Special types of high-frequency
tubes with low interelectrode capaci-
tances are used in the r.f., local oscil-
lator, and i.f. stages. And a large
number of i.f. amplification stages
may be expected in a radar receiver.
These and other u.h.f. refinements
give stability of operation at ultra-
high frequencies, as well as a high
degree of sensitivity. Even when the
receiver employs as many as six or
eight stages of i.f. amplification, there
is considerable stabilization. .

The block diagram of a basic su-
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perheterodyne receiver suitable for
radar is shown in Fig 2.

It functions much in the conven-
tional manner, with some important
exceptions. The input to the receiver
is broadly tuned with provisions for
changing the input bandwidth; the
intermediate frequency is measured
in megacycles and the output of the
receiver is a video signal containing a
wide range of component frequencies.

A number of other circuit conditions
must be considered in addition, if the
radar receiver operates at ultra-high
frequencies. High amplification by
any one r.f. stage is seldom pos-
sible and there are considerable losses
in the process of conversion to an in-
termediate frequency. The shortness
of interconnecting leads becomes im-
portant. Interlocking of amplifier
and local oscillator tuning becomes
more difficult to avoid. All r.f. and
if. circuit elements must be well
shielded. Tuned sections of transmis-
sion lines are often used as “tank” cir-
cuits, and special types of u.h.f. tubes
must be used in the r.f., local oscilla-
tor, and i.f. stages of the receiver.

In general, as the frequency of op-
eration is increased, the physical struc-
ture and electrical design of radar
superheterodyne circuits becomes more
radically altered.

All of this is necessary to preserve
the shape of the reflected echoes, while
they are being detected and amplified.

It’s a big job for the radar receiver.

Often the simple diagram (Fig. 2)
may become quite complicated, as
shown in Fig. 4, where as many as 20
or 25 separate and distinct stages
compose the complete receiver.

But regardless of the total number
of stages in a radar superheterodyne,
the receiver can be conveniently di-
vided into five principal parts; the
radio-frequency amplifier stages, the
mixer or frequency conversion stage,
the i.f. amplifier stages, the (second)
detector stage, and the video amplifier
stages.

Problems of Noise

Like other u.h.f. receivers, the radar
receiver is faced with the eternal
problem of noise disturbances gen-
erated within the circuits of the re-
ceiver itself. If it were not for this
problem, any number of amplification
stages could be used to increase the
amplitude of the echo signal, no mat-
ter how weak, by any desired amount.

These noise disturbances actually

Antenna array—A symmetrical arrange-
ment of dipoles with directional charac-
teristics.

Antenna reflector—See reflector.

Antenna switch—See T-R switch.
Azimuth—Bearing or angular direction rel-
ative to true north.

Beam width—The width in azimuth of the
pulsed r.f. energy beam.

Bearing—See Azimuth.

Blocking oscillator—Tuned-grid, tuned plate
r.f. oscillator in which the grid circuit con-
trols the pulse duration.

Carrier frequency—The ultra-high frequency
at which a radar transmitter operates.
Cathode follower—Distortionless, imped-
ance-matching, isolating stage.

Charged line—A pulse-shaping network
which reflects a steep-sided rectangular
pulse of a duration determined by the elec
trical constants of the line.

Clamping circuit—A circuit which holds
either the positive or negative amplitude ex-
treme of a wave form to a given reference
level of voltage.

Crystal mixer—Mixing two frequencies by
using the non-linear characteristics of «
crystal.

Cut-off limiting—Limiting action of an ampli-
fier when operated beyond the point of
plate current cut-off. -

D.C. restorer—See clamping circuit.

Delay circuit—Network or circuit which in-
troduces a time or phase delay of a wave
form.

GLOSSARY OF RADAR TERMS

Differentiator circuit—A short time constant
(RC) circuit and amplifier which produces
an output voltage with an amplitude pro-
portional to the rate of change of the input
voltage. A circuit used t6 sharpen a wave
form Sometimes called a peaking circuit.

Dipole—A half-wave, centerfed radiating
element.

Duty cycle—The fraction of a complete
radar cycle during which energy is trans-
mitted.

Echo—That part of the rf. pulse reflected
back to the radar set by a target.

Electronic timer—The component of a radar
set that originates the pulse recurrence
frequency, and synchronizes the operation
of other components with the radiation of
rf. pulses by the transmitter.

Flevation angle—The angle of the target
with respect to the radar set and the hori-
zontal plane of the earth.

Envelope—The general outline of a wave
form.

Gate—A rectangular wave used to switch
a circuit on or off electronically during cer-
tain portions of the radar operating cycle.
Grass—Static or noise appearing as inter-
mittent, minute interruptions of the oscille-
scope time base.

Ground return—That part of the r.f. pulse
reflected by the ground surrounding the
radar set.

(Continued on page 149)

are random, minute voltage variations
due to any of several circuit condi-
tions—usually associated with radio-
frequency amplifier stages of the
receiver.

The effect of these noise voltages
depends not so much upon their indi-
vidual amplitudes, but upon the power
relation between the echo signal and
the collective noise. If the amplitude
of the noise voltages is not less than
the amplitude of the echo signal, the
echo cannot be recognized at the out-
put of the receiver.

Tor this reason, the noise voltages

must be kept as low as possible; i.e.,
the signal-to-noise ratio must be kept
high. The lower the noise level, the
weaker the acceptable echoes—and the
greater will be the working distance
of the radar set. Thus, internal noise
in the early stages of the receiver
directly affects the useful range of the
equipment.

There are three different kinds of
noise disturbances in the r.f. section

of a receiver; noise due to thermal
agitation, noise due to shot effect, and
hum or induced noises.

Thermal agitation—the random mo-
tion of electrons in a conductor—is
caused primarily by either high con-
ductor resistance, or high operating
temperature.

Shot effect—the irregular emission
of electrons by the cathode of the r.f.
amplifier tubes—is caused by low
filament operating temperatures, re-
sulting in a low space charge within
the tube.

Stray electrostatic or electromag-
netic fields often induce hum and
other extraneous noises into a u.h.f.
circuit. This is a form of modulation
and generally exists when units of the
r.f. stages are not properly shielded.

While it has not been possible to
eliminate the noise disturbances
caused by these three effects, most
of them have been minimized by im-
proved uh.f. design and the use of
special tubes.

Fig. 2. Basic block diagram of radar superheterodyne receiver.
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Fig. 3. Basic block diagram
of superregenerative receiver.

Atmospheric “noise,” or static, is
another contributing factor to the
sensitivity of the radar superhetero-
dyne. A fairly wide input bandwidth
would be required by most receivers,
since the video output of the receiver
must contain a wide range of fre-
quencies, i.e., be rich in harmonics, for
faithful reproduction of the echo
pulse. This wide bandwidth admits
a greater amount of spurious external
“noise” and atmospherics, which usu-
ally must be contended with unless
some form of wariable input band-
width is used in the first r.f. stage of
the receiver.

Considerable noise may be mini-
mized or even eliminated by dividing
the superheterodyne receiver physi-
cally so that the r.f. stages and mixer
are located near the antenna system,
and the i.f. and video stages are lo-
cated elsewhere, near the main com-
ponents of the radar equipment.

Parts of the receiver may often be
distributed throughout the radar set
so that their physical identity becomes
lost. However, for purposes of our
discussion we will assume the receiver
to be a complete component, consisting
of the r.f. amplifier, frequency con-
version, if. amplifier, and video am-
plifier stages.

R.¥. Amplification

Probably most radar superhetero-
dyne receivers use one or more stages
of r.f. amplification, but at extremely
high frequencies of operation this may
be difficult.

However, we can assume that at
least one stage of r.f. amplification is
generally used—sometimes two or
three stages—providing a considerable
degree of pre-selection.

Because of noise disturbances, screen
grid tubes are impracticable for r.f.
amplification in radar superhetero-
dynes. Inductive reactance of the
cathode leads causes degeneration in
the circuits associated with such tubes.

Grounded-grid triodes offer advan-
tages as r.f. amplifiers at the lower
frequencies -of radar operation. If the
input signal is applied to the cathode,
the plate-to-grid capacitance of the
tube then acts only as a plate load,
instead of the conventional feedback
circuit. This absence of plate-to-grid
capacitance is due to the shielding
action of the grounded grid.

At higher frequencies the Light-
house tube has found considerable
use as an efficient r.f. amplifier. But
in the extremely high ranges, rf. am-
plifier stages are seldom used in su-
perheterodynes.

All of the u.h.f. circuit techniques
discussed earlier in this series on
“Practical Radar” can be applied to
this stage of the receiver. Every
piece of connecting wire, no matter
how short, acts as some portion of a
transmission line. Lumped inductance
and capacitance are of far less im-
portance than distributed inductance
and capacitance, and coaxial cables or
wave guides are used to transfer r.f.
energy over any appreciable distance
in the set.

Resonant circuits of the r.f. stages
are of the fixed tuned type; that is,
the stages are adjusted to a given
frequency of operation, depending
upon the carrier frequency of the
radar transmitter. Tuning can be
accomplished by variable condensers.

R.f. chokes used in the plate and
filament leads of the r.f. amplifier
tubes prevent leakage of the signal
into the power supply. Because of
the high operating frequencies in-
volved, low values of inductance are
required. The chokes may be formed
from the interconnecting leads which
supply voltages to the different tube
elements, a few turns being sufficient
for this purpose.

Every portion of the r.f. amplifier
stage must be well shielded, and the
complete stage also shielded from the
rest of the superheterodyne.

These, and many other “trick” u.h.f.
techniques, could be employed in radar
receivers, in an effort to supply as
much undistorted r.f. amplification as
possible to the echo signal before it
is passed to the frequency conversion
stage of the radar superheterodyne.

Frequeney Conversion
Mixing or frequency conversion

could be accomplished in a radar re-
ceiver by means of a separate local
oscillator in a somewhat conventional
circuit. However, it should be noted
that the output of this mixing stage,
the intermediate frequency, needs to
be considerably higher than in the
usual uw.h.f. superheterodynes.

At the lower operating frequencies
of the r.f. spectrum, any of several
types of high-frequency tubes can be
used as the “mixer” with a stable
local oscillator supplying the mixing
frequency.

Link coupling between the mixer
and local oscillator, and between the
mixer and the first i.f. amplifier stage,
would obtain the optimum degree of
energy transfer between these stages.
This method of coupling prevents in-
teraction between the circuits due to
heavy loading, such as would occur
with other types of coupling.

Radio-frequency chokes would be
as efficient in the power leads to the
mixer stage as in the r.f. amplifier
stages previously described.

The local oscillator might use any
type of stable oscillatory circuit, .and
the tuning can be adjusted over a
slight range of frequencies. The lo-
cal-oscillator frequency may be slight-
ly higher or lower than the r.f. signal,
by an amount which represents the
“difference” or intermediate frequency.

Frequency conversion at the higher
operating frequencies of the - u.h.f.
spectrum becomes much more difficult
and requires something of a new phi-
losophy of “mixing.”

One type of local oscillator capable
of generating a high frequency for
mixing purposes is known as the
Klystron tube [Sperryl functioning
in a very simple circuit. Also known
as a refiex Klystron, this tube can
generate radio waves of very short
length. .

The Klystron tube consists essen-
tially of a cathode, a control grid, a
repeller electrode, and a resonant
cavity. The tube operates on the
velocity-modulation principle, in which
the transit time of electrons between
the resonator and the repeller is

‘utilized. Oscillations take place with-

in the resonant cavity when properly
phased electrons pass between the
resonator grids. This phasing can be
affected by the accelerating voltage
(Continued on page 151)

Fig. 4, Detailed block diagram of radar superheterodyne receiver.
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Compiled by KENNETH R.

FIJI CALLS

From the far-away South Pacific,
the Fiji Radio Service reports:

VPD2, 6.130, Suva, capital of Fiji,
normally 10,000 watts, but now using
only 500, takes its programs from local
broadcast station ZJV (920 kec.). Ac-
tually, VPD2 is an extension of ZJV
designed to cover outlying islands not
served by ZJV. Hours of operation are
restricted at present:

Daily, except Sunday, 4:15-5 p.m.,,

" news bulletins at dictation speed, fol-
lowed by BBC news relay, 4:45 p.m.

Sunday, 2-6 a.m., special programs
in Fijian and English; BBC news re-
lay, 2 am. ,

Tuesday, 4-5 a.m., news bulletins
and commentaries in Fijian; native
music.

Radiations of VPD2 are omni-direc-
tional. When conditions become nor-
mal, VPD2 will revert to former
schedules on high power with in-
creased time on the air, and will pro-
vide a greater variety of service.

VPD2 is heard in various sections
of America (recently reported heard
in Ontario, North Carolina, West Vir-
ginia).

As an interesting sidelight, Paul M.
Wilson, Ensign, USMS, Amateur
Radio W4HHK, writes: “Early this
year I had the pleasure of visiting
Suva and seeing one of their radio
stations, ZJV. The. engineers were
very courteous and showed me
through the station. Before leaving
I gave them one of my amateur QSL
cards and in return received two from
them—one bearing the call letters of
the standard broadcast station, ZJV,
and one from VPD2, short-wave. The
cards are very attractive. My time
ashore being limited, I was unable to
visit VPD2, located outside Suva.
VPD2s @QSL card states there are
three transmitters, frequencies used
and times of operation not being
given.”

Communications should be ad-
dressed to Fiji Radio Service, Amal-
gamated Wireless (Australasia) Lim-
ited, Wireless Station, Suva, Fiji.

* * *
NEW

New Zealand is about ready to be-
gin regular short-wave overseas
transmissions to the Pacific and the
western coast of the United States.
“This service will operate for several
hours daily,” says the National Broad-
casting Service, operator of the new
stations.

Qctober, 1943

BOORD

(EDITOR’S NOTE : Since more than
ever before the ears of the world are
tuned to the Pacific and Asia, ISW this
month is devoted primarily to broad-
casts from Asia and Oceania. The
rapid turn of cvents in the war will,
no doubt, change the entire schedule of
Japanese transmitters. It is difficult
to predict as to how these many sta-
tions will be operated under Allied con-
trol. For this recason, all reference
to these stations will be owmitted until
nore detailed information is obtained.
All reference of time may be assumed
to be BWT unless otherwise indicated.)

Tests have been made with two 10
kw. transmitters; eventual power is
to be 100 kw. Calls and frequencies
are expected to be:

ZL1, 6.080; ZL2, 9.540; ZL3, 11.780;
and ZL4, 15.280.

Whether these transmissions will be
heard in the East depends on a num-
ber of factors, but the reliability with
which I have been picking up ZLT7,
6.715, Wellington 5 kw., here in West
Virginia, leads me to believe the new
10 kw. transmitters will come through

satisfactorily.
the best bet for the East, providing,
of course, it is radiating at a time
when Australia’s VLCS5 is off the air.

Inquiries should be addressed to

The 9.540 frequency is

James = Shelley, Director, National
Broadcasting Service, P. O. Box 3045,
Wellington (C.1.), N. Z,

* * *

CHANGES
Veteran monitors on the West Coast
(Balbi, Dilg) report that, in general,
Far East transmissions have been com-
ing through somewhat erratically.
There are reasons to believe that re-
ception from that quarter will become
even worse as winter comes on.
“Australia offers no problem; will
be good all winter. VLC7, 11.84, will
likely replace VLC4, 15.315, 9:55-10:45
p.m. to East Coast, and 1:10-1:45 a.m.
to West Coast, beginning about Oc-
tober 1.
“Reception of Indian stations varies.
Several are heard on East Coast that
(Continued on page 84)

The short-wave listening post of D.R.D. Wadia. “Panorama’, Malabar Hill, Bombay
6. India, one of the oldest members of the International Short-Wave Club and a VAC
holder. Mr. Wadia has membership in the Heard All Continents Club and has col-
lected verifications from throughout the world.
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ULTRANONIC
COMMUNICATIONY

An analysis of the principal factors and equipment in-

volved in eonveying intelligence at ultrasonic frequen-

cies through mediums such as liquids, gases, or solids.

By ROBERT G. ROWE

N ORDER to convey intelligence
l or to ‘“communicate” through a

medium, be it a liquid, gas, or
solid, it is expedient first to establish
in the medium, as a “carrier”, some
form of periodic wave motion which
can be propagated to and detected at
a remote point in the medium. Sec-
ondly, it is necessary to modify the
existence or character of this wave
motion in some pre-arranged, deci-
pherable manner, or ‘“modulate” the
wave motion. Obviously, modifying
the existence of the wave may be ac-
complished by alternately starting
and stopping its generation; whereas,
modifying its character may be ac-
complished by changing its amplitude,
frequency, phase, or velocity. How-
ever, since the velocity of a wave in
a homogeneous medium is fixed, the
other aforementioned forms of modu-
lation are relied upon.

In the art of radio communication,
such “carrier” waves are electromag-
netic in character, transmitted through
the ether at a uniform velocity and
modulated to carry intelligence by
code or telephone.

In the art of sonic communication,
such carrier waves are ‘“compression-
al” in character, wherein the propa-
gating medium suffers a sort of recti-
linear deformation, which may be

Fig. 1.

transmitted through various liquids,
gases, and solids at velocities deter-
mined by the characteristics of the
medium, and modulated to carry in-
telligence. While electromagnetic and
sound waves may be essentially differ-
ent in character, they are alike in
that they may each be propagated in
suitable media. Quite obviously, the
most universal form of sonic commun-
ication may be exemplified by a con-
versation between two or more peo-
ple. The vocal cords, as well as the
configurations and appurtenances of
the oral cavity, cooperate to represent
the compressional wave generator,
which is both amplitude and frequen-
cy modulated. The air represents the
gaseous medium through which such
modified compressional waves are
transmitted at a velocity of some 1100
feet-per-second. The human ear rep-
resents the receiver, which is capable
of detecting and, perhaps, demodulat-
ing these compressional waves.

In the art of ultrasonic communica-
tion, so designated by virtue of the
fact that the human ear will not re-
spond to the higher frequencies, such
waves still are compressional in char-
acter and may be transmitted through
liquids, gases, and solids. It will be
appreciated that ultrasonic communi-
cation, while not popularized, has

Two types of reproducers (loudspeakers) that can be used to communicate via

a 20 kc. ultrasonic sound beam. (A) The magnetostriction reproducer and (B) the piezo-
electric reproducer. Photographs of these units are shown in Figs. 2 and 4 respectively.
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 MEDIUM | FREG. (k.c.) | DISTANCE(FT.)
" WATER 10 1.312.400
' WATER 100 13.124
WATER 500 525
WATER 1000 131
AIR 10 722
AR | 100 7.22
AIR 500 0.157
AIR 1000 0.072
Table 1. The distance sound travels be-

fore its intensity is reduced to one-half.

been known and used for many years.
The early work of Langevin, Floris-
son, and others describes and discloses
means and apparatus to communicate
through a water medium via ultra-
sonic waves. Part of this work was
directed toward submarine detection
and signalling, as well as echo depth
sounding, in which the principles in-
volving the use of compressional water
waves are truly the forerunners of the
present-day principles involving the

Fig. 2. The magnetostriction reproducer.
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use of electromagnetic “‘ether” waves
for radar. Early forms of “absolute
altimeters” for avigation also em-
ployed sound waves, but their velocity
was too low to render them practical
for the vehicular velocities encoun-
tered in practice.

Compressional waves, in passing
through any medium, are absorbed to
an extent dependent upon the frequen-
cy of the waves, the nature of the me-
dium, and the distance travelled. All
mediums have a certain ‘“compressi-
bility” and ‘‘viscosity” whereby all of
the compressional energy imparted to
displace the medium is not returned
to the wave but is partially trans-
formed into heat. From Rayleigh?
the amplitude 4 of plane waves at a
distance x from the generator, is:
Ay = A, e=KN*X L 1)
where 4, is the original amplitude, e
is the base of the natural logarithms
(2.718), K is a coefficient depending up-
on the density, compressibility, and
viscosity of the propagating medium,
and N is the frequency of the wave
motion. By inspection, the amplitude
of the wave at a distance is inversely
proportional to the square of the fre-
quency, so that high frequency com-
pressional waves fade out in much
shorter distances than low frequency
waves.

The factor K for a water medium
has such a relatively low value that
appreciable distances may be covered
by compressional water waves at fre-
quencies of from 20 to 50 Kilocycles.
The factor K for an air medium has
a much higher value so that air dis-
tances must be measured in feet ra-
ther than in miles. The relative effi-
ciency of the two mediums, as well as
the effect of frequency, may be seen
by examination of Table 1, which
shows the approximate range at which
the original sound intensity has been
reduced to one half2.

A redeeming feature of ultrasonic
sound waves, like high frequency elec-
tromagnetic waves, is that they are
easily directed and formed into a cone
or beam by conveniently small radia-
tors. Provided that the vibrating sur-
face producing the wave is moving like
a piston with all surface elements in
phase, the directivity of the repro-
ducer may be roughly calculated from

A
Sine =61 —. ... ... ool (2)

s

where § is the half-apex angle of the
cone, \ is the wavelength and r is the
piston radius?.

With the foregoing considerations in
mind, various apparatus for communi-
cating via a 20 kilocycle ultrasonic
soundbeam has been constructed and
employed. The frequency generator
to produce the carrier wave consists of
a commercial audio oscillator and ten-
watt audio amplifier. In order to am-
plitude modulate the carrier wave,
provision is made for plate modulating
the output tubes of the ten-watt am-
plifier, in accordance with convention-
al AM radio transmitter practice.

O¢tober, 1945

§ STRETCHED
COPPER FOIL
By DIAPHRAGM

.002 THICK

DIAPHRAGM
TENSIONING SCREW

s

PERMANENT
POT _TYPE
NAGNET

Fig. 3. (A) Mechanical arrangement of the mechanically resonant microphone. (B) Cross
section view of the dynamic reproducer. Photographs shown in Figs. 6 and 5 respectively.

Three general types of reproducers
or “loudspeakers,” namely magneto-
strictive, piezoelectric, and dynamic,
have been used. With regard to these
reproducers, magnetostriction refers
to that phenomenon in which there
is a change of length in a bar of fer-
romagnetic material attending mag-
netization. If the magnetic field is
alternating (at 20 kilocycles in this
case), the amplitude of longitudinal
vibration in the bar will be maximum
when the frequency of the applied field
is equal to the fundamental elastic
period of the bar. In accordance with
the formula:

1 E

f=ﬂ _(T .......................

where 7 is the frequency in cycles per
second, I is the length of the bar in
centimeters, F equals its modulus of
elasticity in dynes per-square-centi-
meter and d its density in grams per-
cubic-centimeter, the length of a bar
for resonance at 20 Kkilocycles is ap-
proximately 5 inches. This reprodu-
cer is shown in Figs. 1A and 2, clamped
for support at its nodal midpoint and
strongly magnetized by an additional
direct current magnetic field. In
general this simple type of magneto-
striction reproducer is unsatisfactory
because of extreme eddy-current heat-
ing. Further, this particular bar, hav-
ing an o.d. of one-half an inch, has a
poor match with the air load. Better
loading may be obtained with the ad-
dition of a larger diameter thick disc
at one end.

The piezoelectric reproducer, illus-
trated in Figs. 1B and 4, consists in a
3.5 megacycle X-cut quartz plate ce-
mented between two identically di-

(Continued on page 118)

Fig. 7. When sound-waves along paths D,
and D. arrive at the receiver out of
phase. as can occur as shown in dia-
gram, fading and phase distortion occur.

TRANSMITTER

REFLECTOR
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Fig. 5. Dynamic reproducer.

Fig. 6. Mechanically resonant microphone.
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By ALFRED A. GHIRARDI

Part 38. Covering the special oscillator

pre-selector tracking problems that exisi

in multi-band, manually-tuned receivers,

and methods employed in solving them.

UITE a variety of oscillator tun-
ing and band-switching circuit
arrangements have been devel-

oped and used in multi-band manually-
tuned receivers. Unfortunately, space
restrictions make it impossible to pre-
sent all of them here. However, de-
scriptions of two general arrangements
that have been widely used (with only
slight modifications) in the receivers
of various manufacturers—one mostly
in 2-band receivers and one in 3-band
receivers—will serve to outline the
general way in which the oscillator
tracking and band-switching problems
have been solved for each tuning band.

Fig. 1 illustrates a popular oscilla-
tor tuning coil, band-switching, and
oscillator-preselector tracking ar-
rangement that has been used in many
2-band receivers employing a tapped-
coil system for multi-waveband cover-
age. For reception on the 540 to 1720
ke. broadcast-band tuning range pro-
vided in this particular receiver, the
four band switches shown are thrown
over to the “B” contact. This places

Fig. 1. Band-switching, tuning, high-
frequency trimmers, and low-frequency
padder arrangemeats employed in oscil-
lator of a twoband receiver using
tapped coil system (Philco model 42-322).
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Fig. 2. Leaving portion 4 of the tuning
coil open, as shown, when the short-wave
band is being used has disadvantages
over that of shorting the coil, illustrated .

in Fig. 1, as discussed in the text. _

the full tickler winding (1 4 3) in the
plate circuit (the second grid acts
here as the plate of a triode oscilla-
tor), and the full secondary winding
(2 4+ 4) in the tuning circuit. The full
secondary is tuned by a combination
made up of fixed low-frequency padder
19 shunted by adjustable broadcast-
band padder 18, all in series with main
oscillator tuning capacitor 7 shunted
by its broadcast-band, high-frequency
trimmer 7B. (Notice the similarity
between this circuit arrangement and
that of the fundamental “padder” cir-
cuit illustrated in Fig. 3 in the install-
ment of this series that appeared in
the September 1945 issue of Rabio

NEwS.)
The manufacturer’s aligning and
tracking instructions specify that

broadcast-band, high-frequency trim-
mer 7B and the similar one on the
preselector tuning capacitor section
(not shown) are to be adjusted at a
preselector frequency of 1500 ke. to
obtain correct oscillator-preselector
tracking at the high-frequency end of
the broadcast-band. The broadcast-
band, low-frequency adjustable padder
18 must be adjusted at a preselector

www americanradiohistorv com

frequency of 580 ke. in order to cor-
rectly tie down the oscillator tracking
at the low-frequency end. Tracking will
then be close and satisfactory all over
the broadcast band.

For reception on the 8.7 to 15.5 mc.
short-wave band provided in this re-
ceiver, the four band-switches shown
are thrown over to the “S” contact.
This shorts out portion 3 of the tick-
ler coil and portion } of the secondary,
leaving only portion 1 of the tickler
and portion 2 of the secondary in the
circuit. Padder 18 is now out of the
circuit and adjustable short-wave
high-frequency trimmer capacitor 184
is shunted across the tuning coil 2.
Fixed series padder 19 still remains
in series with the main tuning capaci-
tor 7 that is shunted by its broadcast-
band trimmer 7B. Short-wave high-
frequency trimmer 784, and a similar
one across the short-wave preselector
tuning coil (not shown), are to be

- adjusted for correct tracking at a

preselector frequency of 15 mec. No
means for adjustment of the padder
capacitance is provided or necessary
for the short-wave band.

A somewhat similar band-switching
and oscillator tracking arrangement is
used on many 3-band receivers that
employ the tapped-coil system for
multi-waveband coverage.

Why Unused Portions of Tapped
Tuning Coils are Shorted by
Band-Switch

We will digress from our discussion
of oscillator tracking for a moment,
to consider an important detail in con-
nection with the use of tapped tuning
coils in multi-band receivers. It will
be noticed that the lower portion, ,
of the full oscillator tuning coil is
shorted out by the ganged waveband
switch when it is set for short-wave
operation, as is also the lower portion,
3, of the plate tickler coil. The tun-
ing coil might have been tapped, of
course, and its lower end left un-
grounded; then the lower terminal of
main tuning capacitor, 7, could have
been arranged to be switched either
to the lower end of tuning coil 4 for
broadcast-band reception, or to the
tap for short-wave reception, thus
leaving the unused portion of the tun-
ing coil open as shown in rig. 2.
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At first thought it would appear that
leaving the unused portion of the tun-
ing coil open would be better than
shorting it, since experience has
taught us that even one or two shorted
turns in a tuning coil are undesirable.
However, there is good reason for
shorting coil 4, as we shall see. If an
appreciable part of the coil is left
open, the capacitance (both distributed
and due to circuit wiring, shields, etc.)
across this portion of the coil is likely
to resonate it to a frequency in or near
the desired short-wave band. If this
occurred, it would greatly reduce both
the sensitivity and selectivity over
part of the short-wave band. In ad-
dition, coil 8 would most likely reso-
nate at one frequency and coil 4 at a
different frequency. This would throw
the oscillator so badly out of track
with thec preselector circuits that it
is doubtful if any signal at all would
be received at certain frequencies.
Spoiling the oscillator tracking is
much more serious than spoiling the
alignment of the preselector tuned
circuits with each other. Another im-
portant thing to consider is that if the
resonant frequency of the unused open
portion of the oscillator coil happened
to fall in the desired short-wave band,
it is probable that the energy absorp-
tion would be so great that the oscil-
lations would stop entirely. Now, if
one unused turn of a coil is shorted it
is very serious, for a comparatively
large current will flow in the shorted
turn and this will absorb power from
the remainder of the coil and also seri-
ously alter its effective resistance and
inductance. If two unused turns are
shorted, the effect is less serious be-
cause while the total voltage induced
in the two turns is almost twice as
great, the inductance of these two
turns is four times as great as for one
turn (inductance is nearly proportion-

al to the square of the number of
turns). Consequently the inductive re-
actance and impedance will be pro-
portionately greater, and the current
flowing in the two shorted turns is
only half what it was in one turn.
Accordingly, when there are a large
number of unused turns on a coil, the
effect of shorting them, as was done
in the circuit of Fig. 1, is usually
negligible, so the band-switch circuit
in multi-band receivers employing
tapped coils -is always designed to
short all unused turns on the coils.
Fig. 3 illustrates the tapped-coil sys-
tem employed in the preselector and
oscillator of the 3-band Stromberg-
Carlson 58 receiver. Note that the
waveband switches are of the “short-
ing” type, designed to short out all
unused coils when in either of the
short-wave band positions, 8, or S..

Oscillator Tracking and Baund-
Switching in Multi-Band Re-
ceivers Employing Separate Coils
for Each Band

Most multi-band capacitor-tuned re-
ceivers, especially those designed to
provide reception on 3 or more fre-
quency bands, employ an individual
preselector and oscillator tuning coil
for each band, as illustrated in Fig. 4.
In some of these, the secondary of each
individual preselector and oscillator
tuning coil is shunted with its own
individual adjustable high-frequency
shunt trimmer capacitor, and the tun-
ing circuit of each oscillator coil has,
in addition, both a fixed and an adjust-
able low-frequency series padder (the
adjustable padder is usually omitted
from the tuning coil for the highest-
frequency waveband). For each wave-
band, the circuits and ganged wave-
band switches are arranged to switch
the proper preselector and oscillator
tuning coils and individual trimmer
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Fig. 3. Preselector and oscillator circuit ar-
rangement employed in 3-band receiver.
using tapped-coil system with coil-shorting
type band switches {Stromberg-Carlson 58).

and padder capacitors into the circuits
as units.

Fig. 4 illustrates a typical preselec-
tor and oscillator tuning and switching
arrangement of this type, as used in
the Fada model 290 series receivers
which provide reception on the regular
broadcast band and on two short-wave
bands. Capacitors C, and C. are the
main preselector and oscillator tuning
capacitors, respectively, and are
ganged together for single tuning con-
trol.

B is the broadcast-band position of

(Continued on page 158)

Fig. 4. Tracking arrangement provided in typical 3-band receiver (Fada model 290 series). employing in-
dividual tuning coils, highdrequency trimmers, and low-frequency padders for each of the three bands.
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QN Sunday August 5, the Hamfesters Radio Club of Chicago held their

12th Annual Picnic at Dolton, IlI. In spite of wartime conditions
and bad weather, the picnic was attended by over 500 persons. Demon-
strations of WERS in connection with the CAP were held, using the 112
me. band to contact planes flying overhead. As is traditional with the
Hamfesters, a pie eating contest was held along with the usual games,
races, softball game, and other events. Highlight of the day was the prize
drawing in which several prizes were given to the lucky ticket holders.
Copious quantities of the amber fluid along with many yards of hot dogs,
cases of pop, and pounds of hamburger were consumed by the hungry
crowd. Now that amateur operation is gradually being resumed it is felt
that the club will soon be back to its prewar membership of 400 and
arrangements have been made to hold meetings at the former clubrooms
at Viking Temple. Plans are already under way to make the 1946 picnic

the biggest amateur event ever held.

(1) Command Staff trailer used by the communications section of CAP. (2) The “thirsty”
parked near the bar. (3) Most cars had 112 mc. mobile equipment like this typical set-
up in WOKBO's car. (4) Mcjor Al Knodell. WITLQ. and Major Masterton, WIBYQ, of the
CAP examine a “handie talkie”. (5) Lt. Frank Ryan of CAP talks it over with W9HXW.
Prexy of Hamfesters. () W9YQH and W9IKBO discuss old times. (7) W9JRG holds a
QSO. (8) The registration desk was set up to handle a large crowd. (9) “Doc™ Kelly,
WSIMDO, and Higgins, W9A10, compare notes. (10) WILRM and W9GET quaff a few.
(11) WIFWU gets a few pointers from WOLGU. (12) George Ashton, W9IPNV, tries a
“handie talkie.” (13) Blueberry pie was the main course at event. (14) Hallicrafter's

. 298" was on display.
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engineering practice, use a standard line-dropping resistor.

For better

Boitom view of the one-tube electronic timer.
pact unit may be obtained by employing a smaller chassis.

A more com-

ELECTRONIC TIMERS

By SAMUEL A. PROCTOR

The design and construction of several electronie timers that

provide time intervals from .1 second to several minutes.

PV HIS device was conceived to

meet the need of any operation
* - requiring some simple, inexpen-
sive, and reasonably accurate control
of time intervals from .1 of a second
to several minutes.

The controlling factors are so ar-
ranged that changes in applied volt-
age have opposing effects on the time
interval which contributes to the high
degree of accuracy, making it suitable
for all operations similar to the tim-
ing of photographic prints.

Operation

Closing Sw: turns the instrument
on (Fig. 1A). Normal position for
Sw, is at 4, and when in this posi-
tion, condenser C is charged by the
rectified IR drop across the circuit
composed of Rs;, R., and relay; cur-
rent in this circuit energizes the re-
lay, holding it closed and applying
power to outlet-2. In this position,
voltage on the control grid of the tube
is low and its conductance is high.

Throwing Sw. to position B, places
condenser C in another circuit com-
posed of C, R, and R. This is a closed
RC circuit and the condenser C begins
to dissipate its charge through the
associated resistors in the circuit. The
IR drop thus developed is applied to
the grid of the tube.

This voltage is negative with re-
spect to tube’s cathode and consid-
erably higher than cutoff. In this
condition the tube passes no current

Oc¢tober, 19435

and the relay releases its armature,
which is the arm of a s.p.d.t. switch,
energizing outlet-1. The relay remains
in this position as long as the nega-
tive voltage on the grid is high enough
to keep tube current below the re-
quired amount to close the relay. As
a result of the condenser discharging
through the resistor network, the grid
voltage drops low enough to allow the
tube to pass sufficient current to en-
ergize the relay, breaking circuit to

Fig. 1.

Diagram of 1- and 2-tube electronic timers.

outlet-1 and making circuit to outlet-
2. The length of time the tube is in a
nonconducting condition is determined
by the capacity of the condenser C,
the resistance in the CR circuit, the
quantity of charge in the condenser,
and the characteristics of the tube.
Only one of these factors is a variable,
resistance R, a variable resistance of
high ohmic value and the higher we
make it the longer it will take C to
(Continued on page 66)

25L6, 35L6. or S0L6 tubes are all

interchangeable in these circuits, providing the filament dropping resistor is changed.

Era43sn
S WATTE

C—16 ufd. low-leakage type 150-v. elec. or paper
cond.

C,—8 ufd. @ 150-v. elec. cond.

Co—16 ufd. @ 150-v. elec. cond.

Co—25 ufd. @ 25-v. elec. cond.

R—500,000-0hm pot.

Ry, Ry—10.000-0hm, Y4-w. res.

R;—10.000-0hm, 10-w. res.
Ri—535-0hm, 20-w. res.
Rs—500-0hm, screwdriver adjustable pot.
R;—280-0hm, 30-w. res.
SW,—S.p.d.t. 1oggle sw.

W.o—S.p.s.t. toggle sw. or mounted on pot. R.
Relay—S.p.d.a. sw., 2000-0hm, 10-ma. max.

Wwww americanradiohistorv com
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By

S/Sgt. GEORGE
MORBUS, WIOUAO

Hams *to be® will find
these valuable facts of

the utmost importance.

The use of a cake pan for the chassis of-
fers the beginner a neat and attractive
type of construction. Many an amateur can
look back to his first assembly with pride.

amateur—a ham! Well, that is

a laudable ambition. It takes
brains to be a ham operator! Skill is
a prerequisite also and if you do not
want to be a lid (that is, a ham who
advertises his short-comings), you
need plenty of ordinary common sense.

Perhaps you are a young fellow in
school. More than likely you are one
of the thousands of guys and gals who
are wearing the uniforms of the armed
services and have received training in
some phase of military communica-
tions and your radio appetite has been
whetted by the experiences you have
had.

Regardless of who you are or what
you are, you are possessed of one de-
sire, that is to capture the thrill of
communicating by radio—two way—
through your own station.

There are a lot of thrills in this fast-
moving, action-packed world of ours
today. However, it is not necessary
to go “a-roamin’” “to find one of the
greatest. The radio amateur has the
world at his finger-tips. No need for
him to stir out of his cozy ‘“‘shack’!
A switch thrown—a dial turned, and

SO YOU want to become a radio

Juan Valdivieso in Lima—Wang Lin
in Canton—Tommy Atkins in Loncon
—all are with him. Distance and lan-
guage are no barriers to the radio
ham. Amateur radio is international.
By the use of a few easily learned
“Q” signals, standard throughout the
world, an English speaking ham can
converse intelligibly with a Chinese
ham whose sole knowledge of the Eng-
lish language consists of the word
okay.

This Kkick that a radio ham gets
from communicating with far-away
places is not the only benefit he de-
rives from his hobby. A sense of ac-
complishment, to a large degree, is
his if he has, with his own hands and
with his own “know-how,” planned and
constructed his station.

Yes, there are hams and there are
hams! I knew a fellow once, in school.
who worked hard to get his code speed
up, studied the question and answer
book till he had it memorized and upon
passing the exam received his class “B"
ticket. His old man laid out the cash
for a powerful, all-band xtal transmit-
ter, a communications receiver as big
as the kitchen stove, and an antenna
system WLW would be proud to have
in their back yard. This guy had a
couple of pals, skilled in radio, who
were kind enough to install and tune
up the equipment and in no time flat
he was sitting back and collecting
QSL cards from all over the world.

There was another fellow who was
bitten by the bug because ‘he got too
near a radio-parts catalog. This bud-
ding bane of the “BCL’s” built him-
self a crystal set and in time, progress-
ing through the one, two, and threc
tube stages, gradually increased his
knowledge and desire to get on the
air and set about doing so by building
up a simple transmitter, a t.r.f. re-

Convenience of all operating controls with sufficient equipment to indicate performance, characterizes this deluxe ham station.

PE—

— i -
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Neatness and a well planned layout char-
acterize this medium powered ham station.

A receiver of the simple regenerative type,
designed especially for the beginner.

ceiver, a monitor, and putting up a
flat-top. This fellow had a good work-
ing knowledge of the gear he was in-
tending to use and had no trouble
passing the exam. When his license
arrived he went on the air and words
cannot describe the thrill that was his
when he first heard his call being an-
swered. He had taken a conglomerate
mass of parts, panels, tubes, and wire
and with his two hands and his per-
sonal ‘“savvy” of radio, constructed a
radio station of his own.

Which of these two men, do you
think, felt the greatest sense of
achievement and pride in his hobby?

Without hesitation, I would say
that the ham with the home-grown
rig had, to the greatest degree, that
fine inner feeling of satisfaction which
comes with the realization that he
has really accomplished something re-
markable. He feels, and rightly so,
that he is a scientist and an engineer.

Insofar as radio being remarkable
—1, personally, will never cease to
marvel. When the mercury-vapor rec-
tifier tube glows as the key is closed
or the modulation meter swings over
in response to my voice and I realize
that someone, miles away, is listening
to me I consider it a miracle. Not a
miracle that the rig is in working or-
der but rather a miracle that such a
thing as radio transmission and re-
ception is possible. I will always re-
member the pleased sensation I had
when, with my first phone transmitter.
I would throw the switch on to trans-
mit and two “miraculous” things hap-
pened. The hall light, outside the
room, went out and the porch light
went on.

Not many hobbies pay off dividends
as does amateur radio. The ranks of
high-salaried radio engineers, design-
ers, and operators are filled with men
who have come up via the ham band
route. The War and Navy Departments
have given recognition to amateur ra-
dio by bestowing, in many cases, the
higher ranks and grades to their ra-
dio-men whose records show ham ex-
perience.

How can a beginner in this hobby
obtain the valuable knowledge and
experience that will so much benefit
him in the pursuit of pleasure and
livelihood ? Certainly not by regarding

October, 1945

his endeavors in amateur radio as pure
play. He has been given the opportu-
nity to use certain portions of the ra-
dio spectrum as his play-ground but
in taking advantage of this opportu-
nity he has assumed a responsibility.
A part of this responsibility lies in his
contributing to the advancement of
the art. Surely all will agree that the
man who has learned the whys and
wherefores of radio transmission and
reception by planning and building his
own station will be more likely to ful-
fill his responsibilities than will the
man who starts out with little knowl-
edge and considers amateur radio only
as a sport with which to while away
a few hours each day.

There is much to be said for factory-
built equipment. My mouth has wa-
tered many a time as I stood and
gazed on those beautiful transmitters
with their glossy panels and gleaming
meter faces. And those wonderful re-
ceivers. What they won't do for a
weak signal!

Yes, this type of equipment is fine
to own and a joy to operate, but a ham
should graduate to the stage of own-
ership of such gear. The beginner in
the ranks of hamdom, the fellow who
really wants to learn something,
should start out by building up his
own station—lock, stock, and barrel.
Or, rather, transmitter, receiver, and
antenna.

What does it take to go “on the
air”? Not much. You can work won-
ders with a twenty-five watt transmit-
ter. As for the receiver, I have seen
three tube circuits that, when built up
into a receiver, will do more than a
number of the superhets of a few
years ago. The power supplies are
simple enough. You will need at least
two—one of 500 to 600 volts output
for the transmitter and another of
about 250 volts for your receiver. A
few dollars will buy the required
amount of wire and insulators for both
your transmitting and receiving an-
tennas or, for that matter, you can
use your transmitting antenna for
both purposes.

You will need also a gadget known
as a monitor. This piece of equip-
ment will keep you informed at all
times as to whether or not your sig-
nal is within the limits of the band of
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frequencies allotted by the FCC for
amateur communications. It will also
allow you to hear your own signal and
give you a constant check on its qual-
ity and the quality of your fist. Noth-
ing elaborate is needed to fulfill the
FCC requirements for keeping a con-
tinuous check on your frequency. FCC
amateur regulation 12.135 reads as
follows: “The licensee of an amateur
station shall provide for measurement
of the transmitter frequency and es-
tablish procedure for checking it reg-
ularly. The measurement of the trans-
mitter frequency shall be made by
means independent of the frequency
control of the transmitter and shall
be of sufficient accuracy to assure op-
eration within the frequency band
used.” )

Now, some ideas and advice on the
construction of your equipment and
the assembly of the station.

There is a trend among the more
advanced amateurs toward the use of
rack and panel assembly. This is
good practice since it embraces com-
pactness and neatness plus the desir-
able feature of short wiring. This type
of design is a bit more difficult for the
beginning constructor to achieve, how-
ever, and also is not so practical for
the simple one-stage transmitter. A
favorite among both newcomers and
oldtimers in ham radio is the “bread-
board’. This style of design is time-
tested. While it may not give you
the compactness of rack and panel it
more than makes up for this lack by
the ready accessibility of all compo-
nent parts and the simplicity in con-
struction. Care must be taken in the
placement of parts on the board since
some degree of shielding is desired
and also due to the fact that one or
two points of high-voltage are bound
to be exposed. It cannot be over-em-
phasized that a radio transmitter, even
though it be comparatively low-pow-
ered, is a potential lethal machine. If
it is found impossible to completely
eliminate exposed high-voltage points
it is advisable to at least make them
as inaccessible as conditions will per-
mit. In addition, the posting of a
DANGER—HIGH VOLTAGE sign, let-
tered in red, near the equipment will
successfully prevent strangers, unfa-

(Continued on page 155)
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By CARL

H. OWENS shipped recently

® aboard a cargo vessel. ... J.
Telle and C. Wischmann were in at the
big town a short while ago and visited
their old pals before shipping again

aboard their respective ships. . . . O.
Halan has taken out a tanker assign-
ment. . . . J. Verberg shipped out on

a freighter. . . . Bob Alving called in
at the Gulf recently and then re-
shipped out aboard his old cargo craft.
Bob must like that one. . . . A. Duval
arrived from a rather extended voyage
aboard his freighter and was in port
for some time during the recent wet
summer weather. .. . Fred Howe,
ROU general secretary-treasurer,
sends in a nice letter with some of the
latest “dope” therein and reports that
everything is going very well and that
ROU now has over 3300 members with
new men coming in every day. Says
shipping is excellent and that they are
assigning between sixty and seventy
men each week and, from all indica-
tions, expect to continue to do so for
some time to come. Fred says the
shortage of radio officers is somewhat
eased but that the experienced fellows
are still in demand in the marine field.
ROU also reports that good progress
is being made in the airways—with
agreements al-

COLEMAN

made retroactive to Octcber 1944.
New cargo agreements have already
been signed with about fifteen outfits.
Mr. Howe wishes us to call your at-
tention to the new west coast office
which was opened this last spring at
105 Market Street in San Francisco
with representative Ralph D. Finch in
charge. Mr. Finch was with ROU in
New York for over a year. S. E.
Douglass has been assigned to the
Boston office which has been reopened
after a long period of time. The of-
fice is at the same old stand at 170
Summer Street.

U S. MARITIME COMMISSION
® reports that for the first time
since November, 1942, the production
of merchant ships from American
shipyards fell below the 100 mark. . . .
WSA reports that the November, 1942,
output was eighty-nine ships; largest
amount was during December, 1943,
with a total of 219 ships, and 2,058,893
tons. With V-J day now here it looks
as though the shipbuilding throughout
the country will taper off somewhat
slowly. However, it appears that for
many months, if not at least several
years, we will have good shipping.
The nations overrun by the axis pow-

ready in force with
American Export
Airlines and
Northeast Air-
lines. At present
negotiations are
also under way
with several other
airline outfits.

Fred comments
that this will be a
great field for ra-
dio officers now
that the war is
over and it should
not be overlooked.
It will provide high
wages and excel-
lent working con-
ditions for the am-
bitious radio of-
ficer. Fred also re-
ports new shipping
agreements with
Marine Transport
and Barber As-
phalt tankers with
the new tanker pay
scale having been

“Aw shucks, there goes our broadcasting tower!”

=
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ers and the powers themselves are
going tc need a lot of food, building
materials, ete., for a long time to come
until they can get their own factories
rebuilt and in operation again. From
some of the reports it will take some
time for this work to be completed.
Of interest to us naturally, good ship-
ping means more jobs for marine radio
officers and, as a rule, the better the,
shipping is the better the pay. More
good news for marine radio oprs. came
recently with the Matson Navigation
Company announcement that a greatly
expanded fast freighter service be-
tween the mainland and Hawaii will
be effected as soon as commercial
shipping can be resumed. The new
program will cost about twenty mil-
lion dollars it was reported. All of
the company’s old freighters will be
disposed of and faster equipment will
be obtained in order to cut the travel
time between the main ports of the
west coast and the Hawaiian Islands.

]’ LINE was in port a short time

® ago but made rather a quick
turn around this trip. . . . Nice letter
from Carl Amato up in the islands
where he is with AACS. R. Johansen
took out a cargo assignment from the
big town. ... J. Bruglen also went
out on a freighter. . . . Leif Hvidsten
still reports from the South Pacific,
the last jumping off point, but expects
to return to these parts before long.
. . . T. Tofer was recently assigned to
a tanker.

Nice letter from Bill Chamberlain
who is RM2C with the Navy in the
Pacific and wants info regarding mer-
chant marine. . . . Likewise, J. Wat-
son who is also in the Pacific and look-
ing for some dope on Gallups Is. radio
school. . . .

Jack Watt, Roscommon, Mich., is
looking for an active organization or
union in his locality composed of
Broadcast Station operators or engi-
neers (maintenance) holding commer-
cial tickets. Anyone with info regard-
ing this point, kindly contact Jack,
address as above. We have already
notified a couple of organizations to
get in touch with you, Jack.

THE FM business seems to be pick-
ing up with still more applications
to FCC for permits. Among the lat-
est, Radio Projects of New York has
requested authority for two new ones.
one to be located in Queens and the
other on Staten Island. Very little
news from the boys in broadcast work.

HE U. S. armed forces trained

about 500,000 radiomen during the
war, this includes some 5000 by WSA.
Many of this group are operators but
the majority (in the forces) are tech-
nicians. . . . Now that radar condi-
tions have opened up, the boys are be-
ginning to learn some of the details
and the “how does it work” problems
are being cleared up. Installations
have already started aboard some of
the merchant marine vessels and it is
apparent that it will soon be aboard

(Continued on page 108)
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SHUNT PEAKING COIL BROADLY RESONANT WiTH Ct B.C2
TO EXTEND HIGH FREQUENCY RESPONSE
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Fig. 1. High frequency compensation. (A)
Shunt peaking. (B) Series peaking. (C)
Combination of shunt and series peaking.

REACTANGE OF CATHODE CAP-
ACITOR INCREASES AS FREQ-
UENCY DECREASES CAUSING
DEGENERATION AND LOSS OF
(C)UETPUT AT LOW FREQUEN—
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Fig. 2. The effect of the cathode capacitor
on the output gain at low frequencies.
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Fig. 3. Loss of gain at low frequencies.
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By EDWARD M. NOLL

Television Tech Enterprises

Part 9. An analysis of the design of wide-band video

amplifiers.

Special inbes and circuit design are

necessary for high definition television reception.

'-I‘HE video amplifier is a resist-
ance-coupled amplifier with nec-
essary refinements to extend its
frequency range. Video amplifiers used
in critical television transmitter or
test equipments have a linear response
from almost zero cycles to as high as
five or ten megacycles. The ordinary
audio amplifier is lucky to have a
linear response from one hundred cy-
cles to six thousand cycles. A high-
definition television receiver will have
a linear response from 20 cycles to
four megacycles; the smaller televi-
sion receiver from 30 cycles to 2 or
21 megacycles. A set with a large
picture tube generally has a video am-
plifier with a broad response because
the tube can more fully utilize the
high-frequency components of the sig-
nal. In so doing, a sharp, well-delined
picture appears on the fluorescent
screen.

In the resistance-coupled amplifier
and in the video amplifier, capacity
limits both the high- and low-fre-
quency characteristics, Low-frequency
degeneration is caused by the increas-
ing reactance of the series coupling
capacitors and cathode by-pass capac-
itors: high-frequency degeneration, by
the decreasing reactance of distrib-
uted shunt capacity (tube input and
output capacities, wiring capacity, and
parts capacity to ground). The video
amplifier has the following features:

1. High mutual conductance tubes.

2. Tubes with low input and output
capacities.

3. Low value plate load resistors.

4. Large value by-pass and coupling
capacitors.

5. High-frequency compensating
circuits.

6. Low-frequency compensating cir-
cuits.

7. An occasional direct-coupled stage
(no interstage coupling capacitor).

8. Proper positioning of component
parts to reduce distributed capacity.

The effects of capacity on the high-
and low-frequency limits can best be
demonstrated with simple mathema-
tics. For example, the effects of shunt
capacity on 1000 cycles and 1 mega-
cycle can be clearly demonstrated by
calculating the output voltage of a
vacuum-tube circuit which has two
milliamperes of alternating plate cur-
rent. See Fig. 5. Output voltage, of
course, is equal to the alternating
component of plate current, times the
load impedance. Consequently, in a
plate circuit using a 100,000-ohm load
resistor and having a total distributed
capacity of 40 uufd., the output voltage
for a 1000-cycle, 2-ma., component of
plate current is:

eo=leZL

e, = 002 X X Xa
VR + Xut

. 10° % 4 X 10

V(102 + (4 x 108
e, = 200 volts approx.

Output voltage for a 1l-megacycle,
2-ma., component of plate current is:

to =1, X 2L
= R volts approx.

This represents a voltage differen-
tial of 192 volts, or the gain of the
stage drops 96% at one megacycle in
comparison with the gain at 1000 cy-
cles. It is clear how little the shunt
capacity affects the lower frequencies
(output determined primarily by the

Fig. 4. Low frequency compensation.
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Fig. 5. Loss of gain at high frequencies.
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Camera and boom at General Electric’s television station WRGB at Schenectady, N. Y.

value of the resistor at these frequen-
cies), but how dominant it becomes at
the high frequencies.

If the value of the plate resistor is
reduced to 4000 ohms, the effect of
the shunt capacity is minimized. Now,
under the same conditions, the output
for a 1000-cycle component is:

ea=’1:y><ZL

002 X 4000 X 4 X 108
vV 40002 4 (4 X 1096)2

= 8 voits approx

The output for a one-megacycle
component is:

ea=i,,><ZL

_ -002 X 4000 X 4 X 108
V 40002 + (4 X 10%)2

= 5.65 volts approx.

This represents a voltage differen-
tial of 2.4 volts, or 30.3% drop in out-
put voltage at one megacycle. Al-
though the response has been leveled
off, the gain is much less. Therefore,

a tube with a high mutual conductance
(measure of how effective a tube is in
converting a grid voltage variation to
a plate current variation) is used to
obtain the greatest possible variation
in plate current. The greater the plate
current variation, the greater will be
the output voltage developed across
the low plate resistor, which must be
used, of necessity, to prevent high-fre-
quency degeneration. Thus, response
can be improved by keeping shunt ca-
pacity to a minimum and reducing the
value of the load resistor. Gain can
be increased by keeping shunt capac-
_ity to a minimum (permitting inser-
tion of a higher load resistor), and by
using a tube with a high mutual con-
ductance.

A similar example can be used to
demonstrate low-frequency degenera-
tion by series coupling capacitors. See
Fig. 3. In this circuit, the coupling
capacitor has a value of .1 #fd. and the
grid resistor a value of 100,000 ohms.
Now, at 1000 cycles, the reactance of
the coupling capacitor is approxi-
mately 1600 ohms, and there is only a
tiny voltage drop across the capacitor

Fig. 6. Schematic diagram of G.E. model 90 video amplifier. Frequency com-
pensation is obtained by properly utilizing various inductors and capacitors.
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of the series resistor-capacitor voltage
divider, consisting of the coupling ca-
pacitor and grid resistor. Thus, if 10
volts appears in the output, e., of the
preceding stage, this voltage, almost
in its entirety, appears on the grid of
the next tube. However, if the fre-
quency of the 10-volt output signal is
thirty c.p.s., the reactance of the cou-
pling capacitor is approximately 53,000
ohms, which is more than one-half the
resistance of the grid resistor. Conse-
quently, a greater portion of the 10-
volt output signal appears across the
capacitor.

The low-frequency response can be
improved in two ways; by increasing
the value of the capacitor (increased
capacity reduces reactance at all fre-
quencies), or by increasing the value

of the grid resistor so that a greater .

percentage of the total voltage ap-
plied to the series combination appears
across the resistor even at low fre-
quencies. These methods are subject
to a number of limitations. For in-
stance, the value of the grid resistor
may not be increased beyond a certain
safe value, set by the manufacturer,
to prevent faulty operation caused by
excessive gas currents. Another limi-
tation is the fact that certain tubes
in television circuits draw a limited
amount of grid current. The exces-
sively high grid resistor would develop
too large a negative bias. Capacitor
value can not be increased too much
for the d.c. leakage increases, and the
increased capacity to ground of the
physically larger capacitor reduces
the high-frequency response.

A second factor which causes low-
frequency degeneration is the increas-
ing reactance of the cathode by-pass
capacitor as the frequency decreases.
For example, if a-10ufd. by-pass ca-
pacitor shunts a 400-ohm cathode re-
sistor, Fig. 2, the capacitor’s reactance
is 16 ohms at 1000 cycles, but, at 30
cycles, it jumps to 530 ohms. The
cathode by-pass capacitor is actually
a filter capacitor, as it levels off and
fills in any audio frequency variations
appearing across the cathode bias re-
sistor. Now, to be an effective filter,
the reactance of the capacitor at the
prescribed frequency must not be
greater than 1/5 the value of the re-
sistor it shunts. In our example, this
reactance is only 16 ohms at 1000 cy-
cles and, consequently, it effectively
filters any 1000-cycle variation at-
tempting to appear across the cathode
resistor. However, at 30 cycles, this
reactance is even larger than the
value of the cathode resistor, seriously
reducing the effectiveness of the filter
action. Thus, at 30 cycles, there is a
considerable variation across the cath-
ode resistor. Since the effective signal
voltage appearing on the grid of the
tube is measured from grid to cathode,
this variation, ex across the cathode
resistor, subtracts from the grid sig-
nal, e, reducing the effective grid
signal to some value less than €in.
Consequently, less output appears in
the plate circuit at 30 cycles than at
1000 cycles (e:n equal at both frequen-
cies) at which freq. ex is negligible.
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SEND FOR STOCK UNIT CATALOG 18

FREL—Helpful Catalog No. 18. Gives valuable data
and information on stock resistors, rheostats, chokes,
tap switches and other units. Write for your copy.
Address Obmite Mfg. Co., 4883 Flournoy St., Chicago
44, 111

October, 1945

RHEOSTATS e RESISTORS ¢ TAP 5W

The unique characteristics of these Ohmite
units have made them especially suitable for
many r.f. applications. Proved by use before
war came . . . they are performing vital
functions today in the production and oper-
ation of critical equipment. Tomorrow=
they will be more popular than ever!

GLASS-SEALED NON-INDUCTIVE DUMMY

ANTENNA RESISTORS—for testing and measuring
power output accurately. 100-watt and 250-watt
sizes in variety of resistances.

R. F. FLATE CHOKES—single-layer wound on low
power factor steatite cores, with moisture-proof
coating. Built to carry 1000 M.A. 5 stock sizes from

2% meters to 160 meters.

PARASITIC SUPPRESSOR—small, ligh[, compact
non-inductive resistor and choke, designed to
prevent u.h.f. parasitic oscillations.
NON-INDUCTIVE VITREOUS ENAMELED POWER-SIZE
RESISTORS — Useful in wide variety of radio
frequency applications. 50-watt, 100-watt and
160-watt stock sizes in many resistances.

Obmite Engineers are glad to assist you on any resistances
contral problem.

OHMITE MANUFACTURING CO.
4883 FLOURNOY STREET @ CHICAGO 44, U.S. A.

Be R
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88.6 to 107.6 Mc

"VHF RECEIVER KIT

with New F ._B'u'n-d.

115 to 140 Mc

ACORN TUBES * SEPARATE TUNING UNIT

Ideal for Communications Work, Instruction, Training, etc.

A unique 10 tube Concord Kit for FM-AM and VHF reception with a
separate tuning unit employing the new acorn tubes. Circuit design is
straightforward and simple with no frills or unnecessary components.
Extremely compact, sturdy and easily assembled. Has only two con-
trols on the front panel—the tuning control and the volume control.
There’s a standard headphone jack for output, a switch for change-
over from FM to AM, and a power switch in the AC line. :

Comes complete with all necessary parts including holes punched
and all tubes, wire, solder, hardware, and detailed instructions. Chassis
is 10" x 12” x 3" black finish. Dull black panel is 6% x 12” wide. Two
models—CRC-130—Range 88.6 t0 107.6 Mc (for the new FM Band),
and CRC-140—Range 115 to 140 Mc. Quantity limited—while they last

—Use coupon below to order today or to ask for litera- $ 95
ture giving detailed information and specifications. 54
Complete with Tubes

CONCORD RADIO CORP.

CHICAGO 7, ILL. :

LAFAYETTE RADIO CORPORATION
ATLANTA 3, GA.

FOT W. Jockson Blvd. _265 Pen:h?rea_ 5t

1 CONCORD RADIO CORP. H
§ 901 W. Jackson Blvd., Dept.E-105,Chicago 7, LI i ¥
I Please ship at once the Concord VHF Receiver Kit—or special descriptive literature—as §
B checked below. [
H CRC-130—VHF Kit [] GRC-140—VHE Kic [ Send liveratuse giving 1
H Range 88.6 t0 107.6 Mc Range 115 to 140 Mc¢ details and specifications :
1 1
NI e e [
1 [ ]
[} ¥
B Addressun e et [}
1 I
1 i [}
T o7 State.oooovii it 1
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A high-frequency compensating cir-
cuit, Fig. 1, inserted in the plate cir-
cuit of a video amplifier, can be used
to sustain stage gain at the same level
that it is over the middle range of
frequencies, in spite of the decreasing
reactance of distributed shunt capac-
ity. The presence of the inductor in
the plate circuit, Fig. 1A, forms a low
@ resonant circuit with the total
distributed capacity and effectively
equalizes the stage gain up to the de-
sired top frequency for which the am-
plifier is designed. Another way of
looking at the same so-called “shunt-
peaking coil” system is that the in-
creasing reactance of the inductor L.,
as frequency rises, balances the effects
of the decreasing reactance of the to-
tal distributed capacity C. (=C,+C.),
maintaining, through a broadly reso-
nant condition, the plate impedance
essentially constant. Series peaking
and combination series-shunt peaking,
which perform similar tasks, are
shown in Figs. 1B and 1C.

With series peaking, a greater gain
is obtainable because, in calculating
the value of the load resistor, only the
plate circuit distributed capacity must
be considered, the series inductor L,
effectively isolating the plate circuit
distributed capacity C, and the grid
circuit distributed capacity C.. Conse-
quently, a higher value load resistor
can be used without impairing high-
frequency response, because the re-
actance of the distributed capacity
does not become appreciable as quick-
ly. The increase in load resistance
causes an increase in stage gain. Fur-
thermore, the inductor L, and grid
circuit distributed capacity C. form a
broadly resonant series circuit at the
high-frequency limits, developing an
appreciable voltage across C. and R.,
and therefore, on the grid of the tube.

In Fig. 1C, combination series-shunt
peaking is used, effectively combining
the advantages of both series and
shunt peaking. A still larger value of
load resistor can be used, increasing
stage gain a bit more.

How to Improve
Low-Frequency Response

With low-frequency compensation,
the actual gain of the stage is in-
creased at lower frequencies to com-
pensate for the loss of signal across a
grid-coupling capacitor, or low-fre-
quency degeneration caused by insuf-
ficient cathode filtering. A typical low-
frequency compensated stage is shown
in Fig. 4. Capacitor C; has an increas-
ing reactance as the frequency de-
creases and, in combination with load
resistor R., causes the plate impe-
dance and stage gain to be greater

Fig. 7. Equivalent output circuit at high
frequencies. C. is the deciding factor.
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K the war ends, RCA is immediately
ready to make larger and larger quan-
tities of tubes for civilian requirements.

Since it will take some time to satisfy
all new set requirements, your customers
will have to depend on you to keep their

old sets working.

Be sure to make the most of this oppor-
tunity by assuring yourself of a supply
of RCA tubes. They have been, and will
continue to be, best sellers—because they

carry the best-known name in tubes.

Your RCA distributor will see that you
get your share of any increased quantities
of RCA tubes if he knows your require-
ments well in advance. You stand to gain
a lot if you order your next 60 days’
supply of RCA tubes from him today.

And remember, it’s good business to do
business with RCA. It pays to have the
RCA name selling for you.

Listen to
"The RCA Victor Show,
Sundoys, 4:30 P. M.
EWT, NBC Network

62-0636-96

RADIO CORPORATION OF AMERICA

In Metal, Miniature, or Glass, 7 RCA VICTOR DIVISION + HARRISON, NEW JERSEY
THE FOUNTAINHEAD OF MODERN LEADS THE WAY..In Radio..Television..Tubes
TUBE DEVELOPMENT IS RCA Phonographs!.Records. Electronics

October, 1945
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®* MORE ADAPTABILITY
® MORE ENGINEERING
® MORE BUILT-IN FEATURES
®* MORE YEARS OF SERVICE

MORE than 80% of all radio transformer replacement requirements are
met by the Stancor Uni-dapt Power Transformer line — " universally
adaptable.” The features wanted by radio service men, amateurs, and
electronic engineers have been expertly engineered into this transformer
line: (1) Ready interchangeability of mounting, assured by four auxiliary
mounting brackets permits adaptation to a variety of mounting positions;
(2) Heavy insulated leads, tinned for easy soldering; (3) Electrostatic
shielding for minimum line interference; (4) Efficient core and coil
design plus Stancor quality impregnation provide longer life and trouble-
free service.

For transformer replacements, think first of Stancor. Write for details.

STANDARD TRANSFORMER
CORPORATION
1500 NORTH HALSTED STREET CHICAGO 22, ILLINOIS

REG. . S.7A1: OFF, PHOG,

TRANSFORMERS

POWER
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Fig. 8. Equivalent output circuit at low
frequencies. C. is the deciding factor.

at lower frequencies. Thus, the loss
in signal across C. at low frequencies
is compensated for by a greater plate
voltage signal, keeping an essentially
constant signal across the grid resistor
R, with a decrease in frequency. Like-
wise, the combination of R, and C:
perform the same task with respect
to cathode degeneration by raising the
plate impedance of the stage in pro-
portion to the loss of signal through
degeneration at low frequencies.

G.E. Model 90 Video Amplifier

The first frequency compensation
encountered in the model 90 video am-
plifier (Fig. 6) is the diode peaking
coil, L,, which, in conjunction with the
i.f. by-pass capacitor C, plus distrib-
uted capacities, forms a broadly tuned
resonant circuit to keep the diode re-
sponse essentially linear up to the
high-frequency limit. Shunt peaking,
inductors L. and L., is used in the plate
circuits of the video amplifier and
video output stage. Capacitor C. and
resistor R, form a low-frequency com-
pensating combination in the plate
circuit of the video amplifier. Low-
frequency response is held up by the
large coupling capacitors; high-fre-
quency response, by the low-value
plate resistors. Since there are no
cathode bias resistor-capacitor combi-
nations to cause degeneration in the
video amplifier, no correction on this
count is necessary.

PPhase Distortion

Phase distortion in the audio ampli-
fier is not noticeable unless it is se-
vere; the same amount of distortion in
a video amplifier seriously impairs its
picture sharpness. The reason it is so
noticeable is because the beam moves
at such a high velocity across the
screen that if one frequency compo-
nent of a signal is delayed a number
of microseconds with respect to an-
other, the beam has already sped on
an appreciable distance. Thus, if two
different frequency components of a
signal were originally transmitted
with their peak amplitudes occurring
at the same instant, phase distortion
(referred to as non-linear phase de-
lay) would cause one signal to reach
peak amplitude before the other on
the grid of the picture tube. There-
fore, peak amplitude of one frequency
component would be displaced with
respect to the other on the picture-
tube screen, causing the picture to
blur.

Phase distortion can also alter the
waveform of a rectangular pulse, for
the pulse is composed of a fundamen-

(Continued on page 148)
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HROUGHOUT our service to
the Armed Forces, Eastern has
always delivered every piece of
equipment to the highest Government
standards. Now Eastern’s wartime
“proving ground” is converted to
simulate normal peacetime conditions in

our laboratories, assuring you of

In the Frigid Ardic...
or the Steaming Tropics

precision, quality and performance.

Every product bearing the Eastern
trade mark will conform to the most
exacting requirements. The Eastern
Amplifier line will include standard
items and many exceptional innova-
tions. For complete details, write our

Sales Manager, Department 10-E.

Buy War Bonds

October,

1945

U. §. Reg’n. Applied For

EASTERN AMPLIFIER CORPORATION

794 EAST 140th STREET . NEW YORK 54,

N. Y.
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Fig. 1. Normandy beaches looked like this in the radar scopes of Eighth Air
Force bombers during the pre-invasion reconnaissance flights. Despite solid
clouds, coastline and builtup areas of the various towns showed up clearly.

Plots the Invasion

By EUGENE MASON

Presenting for the first time historical radar photos
of the Normandy beachhead invasion. Radar has proven

to be the greatest technical development of this war.

ADAR’S most extensive use is

; to portray sea and ground for-

mations far beneath high-alti-
tude bombers and reconnaisance
planes. Scanning the earth with its
electronic beam, radar draws accur-
ate maps of the land and sea beneath
the plane—despite darkness, clouds,
or rain. Shown here, for the first time,
are actual pictures seen by radar op-
erators in their oscilloscopes, miles
above the French coast before and
during the European invasion.

Every dot or blur of white has
some significance in understanding a
radar scope picture. Because each dot
of white indicates an object on the
ground reflecting the radar pulses.
Thus large cities show up brighter
than the surrounding countryside.
White dots in the English Channel
are boats, ships, or low-flying aircraft.
Small dots visible inland usually in-
dicate man-made structures. The bril-
liant white blotch in the center of
these pictures shows the position of
the plane when the photograph was
taken. Concentric circles indicate the
range from the plane.

The Normandy beaches looked quiet
and peaceful (Fig. 1) during a pre-
invasion reconnaisance flight. The
cities of Le Havre and Cherbourg are
clearly visible in the scope. And the
characteristic French seacoast is
strongly etched.

The same beaches on D-Day (Fig.
2) look much different. Every dot on
the oscilloscope represents one or
more invasion craft in the Channel.
A few of the white blobs represent
planes flying low over the water. Seen
from a height of many miles, the
radar-equipped plane was about 35
miles from the French coast, its posi-
tion indicated by the brilliant center
spot. Strong elements of the invasion
fleet are massed just off shore. But
in every direction can be seen the
great mass of sea and air power
thrown into the D-Day offensive.

The radar-equipped plane has
passed over the invasion fleet (Fig.
3) and, at a lower altitude, is about to
cross the coastline. The plane, on a

Fig. 2 (left). Same beaches on D-Day as those shown in Fig. 1. Plane has moved to within thirty-five miles of the coast, its posi-
tion indicated by bright spot in center of scope. Invasion fleet (smaller blobs and grains) is clearly visible massed just off
shore. Fig. 3 (center). Even though pilot and bombardier can see nothing, radar operators can tell them just where they are and
when to drop their bombs. The photograph shows that the plane has just passed over the invasion fleet and is about to cross the
coastline. Fig. 4 {right). Radar operator has turned a switch to obtain a magnified exact picture of a small part of the coastline.
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FIRST AGAIN!

CORNELL-DUBILIER 7HE TOP NAME IN CAPACITORS

GIVES YOU THIS TIMELY SELLING TOOL

Your customers are tired of inferior
merchandise. They certainly won’t
want shoddy, war-weary surplus.
So get off to a’'good start in the
competitive days ahead by sticking
to the standard of quality in
capacitors . . . Cornell-Dubilier.
Put this card in your window,

as a mark of reliable service and as

proof that you stand by standards.

FREE

See your C-D distributor today,
he will give you one of these
handsome, colorful 11x14 displays.
If your distributor can’t supply
you, write to Cornell-Dubilier,

New Bedford, Mass. Dep’t A.

" CORNELL-DUBILIER

Octoher, 19435 @5
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THOUSANDS OF
- RADIO OPERATORS

"] never buew how much J was
midding ondil I lislened with
my Meandack Radio Phones. 7
can really hear now ! "’

RADIO
PHONES

Ever since 1304 when William J. Murdock
patiently built his first radio phones, crystal-
clear and reliable reception has been the
goal of every MURDOCK craftsman. With
MURDOCK equipment, long listening hours
become a pleasure instead of a drain on
vitality and nerves.

MURDOCK engineers have pioneered many

major improvements since the birth of Radio.

The “solid-built” idea, head comfort design,
trouble-free operation, and faithful recep-
~‘tion are all memorable developments by
MURDOCK men of vision. That's why
you may be sure that in your choice of
MURDOCK Radio Phones you possess the

finest, clearest radio phones anywhere!

Write for descriptive catalog today

SUB-CONTRACTS WELCOMED

Murdock manutfacturing and assembling facilities are avail-
able to producers of Radio Phones and related parts. Murdock

engineers and craftsmen can help you. Please send your in-
dquiry to

174 Carter St., Chelsea 50, Mass.
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bombing mission ahead of the newly
established bridgehead, will use radar
to locate strategic military objectives.
Even though the pilot and bombardier
can see nothing, the radar operator
can tell them where they are.

Before crossing the coastline, the
radar operator flips a switch on his
set to obtain a greatly magnified pic-
ture (Fig. 4) of the actual bridge-
head. The many white dots and blurs
—though difficult to distinguish near
the center of the scope—are clearly
discernible as invasion barges, boats,
and ships.

These are historic pictures—tiny
white blobs of light on the face of an
oscilloscope that attest to the might
of Allied sea and air power.

Eleetronie Timers
(Continued from page 53)

discharge to the point where the tube’s
conductance will allow sufficient cur-
rent to flow to activate the relay. This
feature provides stepless control over
the length of time outlet-1 will be
energized.

Accuracy of the instrument will be
dependent, somewhat, on line voltage,
but the nature of the circuit makes it
self-compensating over a reasonable
variation in line voltages, since the
time interval is a function of both an
RC circuit wherein

T=RC logb“l%
_E

1 e

where K — initial voltage and e=
voltage after the time interval 7.
Then to keep T constant for a given
value of C and R, e must increase or
decrease with E. The other controlling
factor is the conductance of the tube
which varies inversely with E; then to
keep T constant, conductance must in-
crease as F decreases, and since con-
ductance of a vacuum tube is a func-
tion of grid voltage, which in turn is
determined by @, i.e. (e =Q/C), this
factor works out of phase with the
CR circuit in its effect on the time in-
terval. An increase of T in one fac-
tor is offset by a decrease of T in the
other.

For purposes of calibration, com-
pensation for changes in components,
and wide variations in line voltages,
R, is in the circuit. It functions io
control the point at which the tube
conductance will allow sufficient cur-
rent to flow to activate the relay, and
when adjusted to maximum time in-
terval of any particular instrument,
all other time intervals will be as
accurate as the original calibration.

The associated schematic gives all
parts and their functions. Part values
will be determined by requirements
that any particular instrument is
built to fulfill. If values shown in
this schematic are used, the time in-
terval can be anything between .1 of
a second and 35 seconds. —{30
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2 NEW RELAYS

Here are two of the new
types of Ward Leonard Re-
lays that are being made

available to the trade
through Radio and Elec-

tronic Parts Distributors.

BULLETIN 105 RELAY is useful for controi-

ling small fransmitters, public address systems,

compressors, and similar devices.
Sturdily built on a molded phenolic base.

Compact in size, Single Pole unit measures
17" wide x 1 15/32" long x 11/3" high; Double
Pole unit measures 2!4"” wide x 234" long x
134" high.

Single Pole or Double Pole contacts.

BULLETIN 250 RELAY will operate on minute Available for A.C. or D.C. operation.

i is easily adjustable to
fluctuations of current, and is "y I Z New catalogs giving complete data on Bulletin

meet circuit or application requirements. It is avail- 250 Relays and Bulletin 105 Relays are available.

able for operation on either A.C. or D.C. Write for your copy now.

WARD LEONARD ELECTRIC CO.

Vi Radio and Electronic Distributor Division
"?; hm 47 West Jackson Blvd., Chicago, Ill.

WARD LEO NAR RESISTORS
%_ ACCEPTED MEASURE OF QUALITY SRELAYS ||

Oetober, 1913 67
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New products for military and civilian use.

The products described herein are available, in most cases. only through high priority ratings.

It is suggested

that readers apply for further information on company letterheads. stating full details as to priorities available.

HIGH VOLTAGE RECTIFIER

Chatham KElectronics announces a
new high voltage rectifier now avail-
able. This new rectifier incorporates
many of the desirable features of both
the mercury vapor and high vacuum
types. Xenon gas fill and special fea-
tures of construction make possible

L S g

high peak inverse voltage rating, con-
stant voltage drop, heavy current ca-
pacity, and a wide ambient tempera-
ture range.

The tube is particularly designed to
withstand severe mechanical shock
and vibration and may be operated in
any position. It operates through an
ambient temperature range of —75°C.
to 90°C. and the element structure is
supported by three heavy gauge rods
and additionally supported by contact,
through shock absorbers, with the
glass bulb.

Characteristics of the tube up to
150 c.p.s. include filament voltage 2.5
volts a.c., peak inverse voltage 10,-
000 volts, peak anode current 1.0 amp.
at 10,000 volts, peak anode current
2.0 amp. at 6500 volts, average anode
current 250 ma. at 10,000 volts, aver-
age anode current 500 ma. at 6500
volts. Characteristics of the tube up
to 500 c.p.s. include peak inverse volt-
age 6500 volts, peak anode current
2.0 amps., average anode current 500
ma.

This tube is a product of Chatham

Electronics, 475 Washington Street,
Newark 2, New Jersey.

SPINTITE TORQUE TOOL

A new tool featuring torque limit-
ing action and torque settings cali-
brated in inch ounces is now being of-
fered by Skyway Precision Tool Com-
pany. It is the Skyway Tork-Tite in a
popular spintite style of convenient
length, weight, and grip, incorporating
a shaft contained in a light housing
and floating in bearings.

This design makes possible torque
tightening in sensitive inch ounce set-
tings, for it is impossible to bind the
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tool by improper use at an angle to
the work and thus alter torque. The
torque limiting action eliminates pos-
sibility of over tightening and guar-
antees accuracy.

This new spintite torque tool is pre-
sented in two models with either
fixed or adjustable torque setting.
The adjustable model is quickly set
to a designed torque reading in the
handle and secured with a positive
locking device.

This tool is particularly adaptable
in fields where sensitive and definite
torque accuracy is required for assem-
bly or laboratory work.

Details of this tool may be obtained
from Skyway Precision Tool Com-
pany, 3217 Casitis- Avenue, Los An-
geles, California.

WHEATSTONE BRIDGE

Industrial Instruments, Inc., is now
offering a resistance limit bridge
working to plus/minus .1%, known as
model LB-3. This modified Wheat-
stone bridge uses a sensitive built-in
galvanometer to provide for the high
and low indication, respectively. The
high and low limit dials cover a range
of plus/minus 11% in .1% steps.

The zero on the galvanometer scale
acts as a reference point when in nor-

mal operating position. Relays incor-
porated in the instrument provide for
speedy test operation, either from a
switch on the panel or one built into
the test fixture. A receptacle on the
panel provides connections between
external switch and internal relays.
This new bridge may be used to
check resistors between 1 ohm and 3
megohms. External resistance stand-
ards corresponding to the nominal
values of the resistors under test are
required. For most measurements the

www americanradiohistorv com

galvanometer and internal 3 volts d.c.
source will be found satisfactory. For
measurement of resistors above sev-
eral thousand ohms, and particularly
when the resistance range is increased
above 1 megohm, an external battery
is recommended. For low resistance
measurements particularly below 10
ohms, a more sensitive external gal-
vanometer may be desirable, although
most measurements between 1 and 10
ohms may be made satisfactorily by
using an external 1% volt battery.
This new modified Wheatstone bridge
js manufactured by Industrial Instru-
ments, Inc., 17 Pollock Ave., Jersey

.City 5, N. J.

SOLDER FLUX

Battelle Memorial Institute, Colum-
bus, Ohio, has developed a new solder
flux which makes possible the easy sol-
dering of many difficult-to-solder com-
binations of metals.

According to the institute, this new
solder flux is more effective than com-
mon rosin fluxes and can be used safe-
ly in such applications as electrical
equipment and can manufacturing. Al-
though the raw flux has an acid reac-
tion, complete neutralization takes
place at soldering temperatures. Its
residue is non-corrosive, non-conduc-
tive to electricity, soluble in water,
and non-hygroscopic, making the flux
adaptable to a wide variety of indus-
trial soldering.

This flux may be used in soldering
copper, steel, silver, brass, various
alloys, and various electroplated parts,
such as nickel-plate, silver-plate, and
cadmium-plate.

SELF TIMING INTERRUPTER

A new flasher-interrupter unit which
incorporates distinctive design fea-
tures is being manufactured by Elec-
tronic Testing Laboratories.

This new self timing interrupter
comprises a miniature but heavy duty
relay, an electro-thermal timing de-
vice and a non-inductive resistor unit.
The unit is extremely compact and all
components are incorporated in a sin-
gle assembly which is light in weight
(only 7 ounces). Four studs are pro-
vided for mounting on panel, bracket,
shelf, etc., with elastic stop units as-
suring immunity to shock and vibra-
tion. The unit is expressly designed
to withstand 10 G’s in aircraft appli-
cations. The flasher-interrupter is
normally furnished in open design.

Interruptions can be controlled
through a range of from 60 to 80 per
minute by varying the current through
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From slender filament to anode block . .. all tube construction details, however small, are
important to Federal. That is why this experienced and longtime manufacturer uses the
illustrated high-magnification metallograph as part of its test equipment for checking
raw material quality.

An example is the micro-photo inset. Here is shown oxide-free, high conductivity copper
used for copper-to-glass seals . . . after the material has been reduced to a fine grain, non-
porous structure through Federal’s special metal-processing methods.

But whether copper, molybdenum or tungsten . .. they all are subjected to the same
exclusive treatment and put through the same searching scrutiny . . . assurance that only
the finest materials go to make up Federal tubes.

This exacting test is another good reason why Federal tubes are better tubes. Trans-
mitting, rectifier, industrial power...they have a reputation that is deserved because

they are buili to stay.
Federal always has made better tubes.

Oectober, 1945 7 [i34]
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Send for This Valuable Self-trainer!

SUGCESSFUL METHOD TO
LEARN RADIO CODE

r 3\
Radio Operators’ o
Code Manual  rux

THROUGH Wayne Miller's unique sound method, mastery of

code transmission and reception can be gained easily and rapidly.
This complete self-teaching system trains by means of character
sounds and rhythm—develops’ proficiency in both sending and re-
cerving. Step-by-step lessons are divided into convenient character
groups and these are related to the L. C. Smith super-speed type-
writer touch system, which the book also teaches. Contains F.C.C.
rules and regulations and all other essential information. RADIO
OPERATORS’ CODE MANUAL is an essential book for every
beginner as well as a valuable refresher course for the experienced
operator.

Conquering the code
with rhythm

How to construct code—‘J
practice equipment

Character sound practice
Sending and receiving
practice groups

Touch typing for radio
operators
Abbreviations used in
‘ radio communications

F.C.C. rules and regu-
lations

$9.00

USE COUPON BELOW TO
ORDER BY MAIL

ZIFF-DAVIS PUBLISHING COMPANY
185 North Wabash Avenue, Chicago 1, illinois

1 am enclosing . ... . (check or money order) for which please send me
. copy(ies) of RADIO OPERATORS CODE MANUAL, priced at
$2.00 each.

Address

City . ooivann

State ... .............
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the thermal unit. Operating voltages
include all standard a.c. and d.c.
ranges and frequencies. Other volt-
ages and frequencies supplied on spe-
cial order. Normal actuating current
is* approximately 200 ma.

This unit is available in the follow-

ing contacts: d.p.d.t. 15 amps. (non-
inductive) at 32 volts d.c. or 115 volts
a.c, or at 5 amps. (non-inductive) to
220 volts a.c.; s.p.d.t.db. 25 amps.
(non-inductive) at 32 volts d.c. or 113
volts a.c., or at 7.5 amps. (non-induc-
tive) to 220 volts a.c.

Applications for this flasher device
include aircraft identification lighting,
control circuit as well as marine, in-
dustrial, automotive, and railway sig-
nalling devices. Its use is suggested

| whenever a predetermined number of

interruptions are desired in any elec-
trical or electronic circuit.

Further information will be fur-
nished upon request to Electronic
Testing Laboratories, 44 Summer Ave-
nue, Newark 4, N. J.

WIRE-WOUND POTENTIOMETERS

Produced to Army and Navy speci-
fications, new wire-wound potentiom-
eters used in all major electronic
equipment are announced for the first
time by Trefz Manufacturing Com-
pany. This series of PWW-5 wire-
wound potentiometers is fully ap-
proved under Bureau of Ships
RE13A492C specifications, on basis of
test performed.

The excellent linearity of both sin-
gle and dual units makes them readily
adaptable to applications using cali-
brated dials or in circuit arrangements
where close series or parallel tracking
is a requirement, according to the
manufacturer.

Wattage rating is exceptionally high
for a standard size unit. An electroni-

cally welded instrument spring main-
talns positive continuity between cen--
ter terminal and wiping contact.

These potentiometers

incorporate

an approved phenolic case which is
completely dust proof. When speci-
fied, a sealing washer can be furnished

RADIO NEWS
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'WE HAVE YOU IN MIND, Mr. Radio Dealer

A Personal{Mgssage-‘f‘rom
the President .of Templetone

Where FM will also
mean Finest Made

October, 1915 = 71
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between the case and the cover mak-
ing a hermetically sealed potentiom-
eter when used in conjunction with a
water tight panel bushing.

These potentiometers are available
with a resistance range of from 1 ochm
to 150,000 ohms in both linear and
tapered types and shafts can be sup-
plied to the purchaser’s specifications.
They may also be supplied with
switches and with an off position.

Full details of these units may be
obtained from the Trefz Manufactur-
ing Company, 38-11 Main Street,
Flushing, N. Y.

VEST POCKET RADIO
An innovation in radio set conven-
jience and utility is the new vest pock-
et radio planned for early production
by the Sentinel Radio Corporation.
This new radio will be several times

smaller than the smallest camera or
personal type radio sets heretofore
manufactured and can be inconspicu-
ously carried in vest pocket, shirt
pocket, or handbag. It can easily be
be carried on the golf course, to ball
games, on shopping tours, in fact any-
where and everywhere, and can be op-
erated without disturbance to anyone.

The speaker of this new vest pocket
radio will be of the approved hearing
aid type. The complete unit includes
radio, batteries, and tubes all within
a compact case.

The vest pocket radio will be in
production by the Sentinel Radio Cor-
poration, Evanston, Illinois, as soon
as existing production restrictions are
lifted. =
FM RECEIVER

John Meck Industries, Inc. has an-
nounced the development of an FM
receiver which will provide reception
on the new 90 to 106 megacycle band.
This new set will also cover the pres-
ent broadcast band of 42 to 50 mega-
cycles as well as the band of 88 to 92
megacycles assigned for non-commer-
cial educational uses.

Purchasers of this new FM receiv-
er will have the advantages of a set
ready for reception without changes
or adjustments when stations are
changed to the new band. This will
eliminate costly conversions or the
necessity of sending sets back to the
factory or to the serviceman for ad-
justments to the new wave band.

This new FM receiver, which is ex-
pected to be in production at an early
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date, is a product of John Meck In-
dustries, Inc., Plymouth, Indiana.

PLUG CONNECTOR

Buchanan Research Laboratories,
Inc., has developed a new type of plug
connector with multiple-fingered
spring inserts providing uniform pres-
sure on long-wiping contacts.

This line, known as lok-plug con-
nector, is available in from one
through eighty circuits but practical-
ly any number of single or multiple
circuit connections can be furnished,
on special order, in any vertical or
horizontal arrangement desired. Cir-
cuits are marked to denote single or
multiple types.

Connectors in all sizes are furnished
for surface or flush mounting and they
are available for simple snap-on in-
stallation and ready removal without
use of holding screws. Plugs accom-
modate all wire sizes from No. 26
through No. 12. Size ten wire uses
larger plug bore. To facilitate circuit
identification, insulation sleeves are
available in six solid colors and in
numerous color combinations. Butting
against the molded receptacle, these
sleeves make each connector a com-
pletely dead-front unit.

Further information may be ob-
tained from Buchanan Electrical
Products Company, Inc., 2 West Jer-
sey Street, Elizabeth, N. J., manufac-
turer and distributor of this new plug
connector.

VACUUM-TUBE VOLTMETER

In keeping pace with the advances
made in design of all types of elec-
tronic equipment, Supreme Instru-
ments Corporation announces its Mod-
el 565 Vacuum-Tube Voltmeter.

For the first time, a probe designed
for measurement of r.f. voltages has
been built which is small enough to
be held in the hand as a test lead.
This probe contains a high frequency
diode of the miniature type and can
be used for the measurement, with
negligible frequency error, over a fre-
quency range of 50 cycles to 100 mec.

The design of the d.c. voltage meas-
urement circuits is unusual in that

shielded leads are used, each of which
has installed in it a 20 megohm isolat-
ing resistor which also acts as part of
the multiplier resistors. A very high

Wwww americanradiohistorv com

HOW TO TEST A RADIO IN %Ja

2 MI UTES om LESS! °

Want to repair radios for neigh-
bors and friends? Or, if you are
a radio serviceman, do you want to
learn how_ to diagnose radio trou-
bles and fix sets TWICE AS FAST
and TWICE AS PROFITABLY—
without a lot of costly, hard-to-get
test equipment?

Of course you do—and Ghirar-
di’'s RADIO TROUBLE-SHOOT-
ER'S HANDBOOK is just the
book that will make it possible
for you to do it—for a total
cost of only $5. Send coupon
on opposite page today.

BRSNS

“IT’S THE BEST OUT OF k

20" SAYS CHIEF

ENGINEER

F. 8. Bailey, Chief Engineer, Ra-
dio Operator’s School, Brownsville,
Texas, gives this endorsement of Ra-
dio-HElectronic’s greatest basic
training book: “We find Ghirardi’s
RADIO PHYSICS COURSE the best
of 20 or more books we have tried
.. . both as a complete course in
Radio Physics and for all other
branches including broadcast-
ing it is giving our students
the VERY BEST FOR THEIR
MONEY.” Order now—use
coupon on opposite page!

ONLY BOOK
OF ITS}
KIND .

s
e

Allthe Factson ;
ALittle Known Subject ?‘?

NOW AVAILABLE! ;

£

Don’t buy, specify, use, or replace i
Capacitors blindfolded! Save time, save A
money, and increase your service effi-
ciency by really knowing all about this %
vital subject! Aectually, no Radjo-Elec- %
tronic component is more important or less
understood than the Electrolytic Capacitor. %
Postwar equipment will employ more of .
them—and in new, improved types. This i)
new book, ‘‘The Electrolytic Capacitor” by &
Alexander M. Georgiev, for more than 15 %)
years a leader in Capacitor research and de- %
velopment, at last explains the entire subject. i )
Answers all the many questions servicemen, &
engineers, and designers have been asking
about capacitors for years. 3

ENDORSED BY A. A. GHIRARDI

"1 heartily recommend The Electrolytic Capac-
itor as ‘must’ reading for the man who really
wants to forge ahead in post-war Radio-
Electronics,” states A. A. Ghirardi, interna-
tionally famous technical author. “It tells
what types to use and where, and how to use
them to best advantage—explains the advan-
tages and disadvantages of each — how to
make emergency repairs and a host of other
subjects invaluable to the man who KNOWS

it pays to KNOW”

Contains over 200 pages and 80 illusira-
tions. Price only 83 (83.25 foreign).

USE COUPON! 5 2dicinine

MAIL TODAY!

=

e

e
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MAKE MONEY REPAIRING RADIOS

AND OTHER ELECTRONIC EQUIPMENT

GHIRARDI TELLS YOU EXACTLY WHAT TO DO
__.EXACTLY HOW TO DO IT

{f you like to epair radios at home in spare
time, Ghirardi’'s RADIO TROUBLE-
SHOOTER'S HANDBOOK offers you a
new, fast way that makes the work easy—
without a lot of previous experience or searce,
cxpensive test equipment. Or, if vou are a
professional radio man, it helps vou repair
two sets in {ess than the time you'd normally

pound, 744-page, manual size HANDBOOK brings
you factual repair data for practically every radio
in use today—over 4,800 individual makes and
models!

In addition, there are hundreds of pages of help{ul
repair charts, tube charts, data on tuning align-
ment, transformer troubles, tube and parts sub-
stitutions, color codes, etc.—all [or only $5 ($5.
foreign) on an ABSOLUTE 5.DAY MONEY-

take for one. It is the ideal book for training BACK GUARANTEE

new helpers, for substituting tubes and parts
in these days of shortages, for repuiring cheap
sets quicklv and profitably—in short, for
repairing radios better, faster and more prof-
itably than vou may have thought possible.

4 LBS. OF FACTUAL, TIME-SAVING
MONEY-MAKING SERVICE DATA

This “Automatic Teacher’’ Shows You Exactly How
to REPAIR OVER 4,800 DIFFERENT RADIO MODELS

Over 400 pages of the RADIO TROUBLE- ever seen with complete infarmation on
SHOOTER'S HANDBOOK include spe- EVERY TUBE TYPE and dozens of tips on

RADIO TROUBLESHOOTER'S HANDBOOK cific common Trouble Symptoms, their tube substitutions, Other features in- o
isn’t a “study’” book. It rolls up its sleeves and Causes and Remedies for practically ciude plug-in and ballast resistor re- o o
goes to work {or you the minute you get it. It can every Radio Receiver in use today. IN placement charts; condensar charts; coill, :“’,.;"(
casily pay for itself the first time you use it! Simply ADDIT!ON! iherP are hundreds of pages transformer, and wire data—and a “,:‘,.*
look up the make, model, and the trouble symptom including i-f alignment peaks for over woolth of other matarial fo save time ::’_,.-'

20,000 superhets; a big dota section on
i-f transformer troubles—and the most
un-to-the-minute TUBE CHART you've

of the Radio you want to repair . and go to
work. No useless testing! No lost time or motion!
‘The HANDBOOK'S clear instructions tell you
exact!y what the trouble 1s likely to be . . . and
EXACTLY how to fix it. Actually, this big 4

COMPLETE BASIC RADIO-
ELECTRONIC TRAINING

FOR BEGINNERS$

All the Basic Science of Radio-
Electronics in One Big 3%z Ib.
Book—No Monthly lessons to

and help you make money! ONLY §.
romolete (25,50 ‘arai-n’

LEARN PROFESSIONAL

SERVICE WORK AT HOME
WITHOUT AN INSTRUCTOR!

Study now for a good job as a professional
Radio-Electronic Service Lixpert. It’s easy to
learn from Ghirardi’s big 1300-page profusely
Nustrated MODERN RADIO SERVICING
book that costs you only $5 complete.
This one big book covers all phases
of the work! Explains all necessary
test instruments . . . even how to build
your own if you prefer; how to trouble-
shoot all makes of radios, analyze elec-
tronie circuits, test components, make
adjustments, repairs, etc., ete.—all
step-by-step. Even explains how to
start a successful Radio-Electronic
Service Business of your own. Sold
separately for $5 ($5.50 foreign), or see
MONEY-SAVING COMBINATION
OFFER in coupon.

5-DAY MONEY BACK GUARANTEE

Technical Division, MURRAY HILL BOOKS, Inc.,
Dept. RN-105, 232 Madison Ave., New York 16, N. Y.
wnclosed find 8., ..., ... \or books checked; or (Jsend C.0.D. (in U. 8. A. only) for thws [ ]
amount plus postage. If not fully satisfactory, I may return the books at the end of 5 dayu
and receive my money back. 0 RADIO PHYSICS COURSI.
00 RADIO TROUBLESHOOTER'S 85 (85.50 foreion)
HANDBOOK 85 (§5.50 foreign) O THE ELECTROLYTIC CAPACITOR
O MODERN RADIO SERVICING (See ad vertisement in adjoining
85 (85.50 foreign) column) $3. (83.25 foreign)

|
|
|
O Speclal MONEY-SAVING COMBINATION: :
|
|
|
|

woit for.

($5.50 foreign).
Train NOW for the most interest-
ing of all postwar futures—RADIO-
ELECTRONICS! Ghirardi’s 972-
page RADIO PHYSICS COURSE
BOOK gives you all the basic train-
ing you need—at a price you can
afford to pay! Actually, this big
book has started more people in
Radio-Electronics than any other
book or course. 1t is more widely
used for home study—and more
widely used in U. 3. Signal
Corps and Navy Schools and
in civilian schools and col-
leges than any other book of
its kind!
NO OTHER COURSE LIKE IT!

i
|
Ghirardi’'s RADIO PHYSICS COURSE book with I
its 500 illustrations and 856 self-testing review |1
questions makes it surprisingly easy for you to |
learn at home without an instructor. Nothing is |
|
|
|
|
|

EVERY CONCEIVABLE
SERVICE SUBJECT

{Zxplains cireuit and opera-
tion of all types of essential
service instruments: How and
when to use them; How to
build your own; Preliminary
trouble checks; Trouble-
shooting; Repairs; Obscure
radio troubles; Aligning and
neutralizing; Auto and Ma-
rine Radios; Interference re-
duction; AVC and QAVC cir-
cuits. etc., ete.

35 COURSES IN ONE

Easily worth $50 or
more if broken into
“course’” form and
sent to you in monthly
lassons.

omitted. nothing condensed. Everything is made
as easy as A-B-C. Ask any radio man! You'll be
amazed how quickly you’ll master the subjects
that other courses and books make seem very com-
plicated. Begin today. Examine this truly great
book for 5 full days—and get every cent of your
money back if you’re not more than satisftied.

Botl: Modern Radio Servicing and Troubleshooter’s Handbook
$9.50 for the two (810.50 foreign).

AAATGES . gm0 P TR sy o ot o9 d ool . Sy 8808 0 s e

o .. State.,
(Please orint or write ~lainlv)
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KWIKHEAT'S
BUILT-IN

s

* HEATS IN ONLY 90 SECONDS
* MAINTAINS PROPER HEAT
* CAN'T OVERHEAT

* LESS RETINNING NEEDED

* TIPS LAST LONGER

* COOL, SAFE HANDLE

* LIGHT WEIGHT

The Kwikheat Scldering tron

has ample reserve power for

your soldering jobs=——225 watts

held in check by a thermostat

buili right into the iron* —main-

taining ideal temperature for perfect
soldering-——preventing overheating
{which causes deterioration in other

’ irons}——prolonging life of tips and elimi-
nating the need for constant retinning. Be-
sides these big advantages, the Kwikheat Iron

is hot, ready to use only 90 seconds after plug-

M ging in. It is extremely light {14 ounces}, well-
balanced, and has a safe, cool handle. Ne wonder
Kwikheat is « sensation wherever it is used. Ask your
jobber. With choice of #0, 1, 2, or 3 tips. $11.00

6 INTERCHANGEABLE TIP STYLES

#0 # #2 #3 #4 8 45
$1.25 $1.25 $1.25 $1.25 $1.75 31.25

VANATTA

*potented

THERMOSTATIC SOLDERING IRON

|A Division ‘of

Sound Equipment Corp.of Calif. « 3303 San Fernando Rd., Glendale 4, Calif.
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input impedance of 80 megohms on
the 1 volt range and 40 megohms on
the 500 volt range makes it possible
to make voltage measurements, with
negligible error, in -circuits having
extremely high impedance. In addi-
tion to these features the use of a bal-
anced bridge type of circuit using
nearly 100 per-cent degenerative feed-
back eliminates errors due to line volt-
age shift and grid current in the tube
which operates the meter. The meter
is completely isolated from the input
circuit and any damage which might
result from an accidental application
of a high voltage to a low voltage
range.

Voltage ranges of 0-1, 0-2.5, 0-10,
(-100, 0-250, and 0-500 d.c. and a.c.
voltage ranges of 0-1, 0-2.5, 0-10, 0-100,
and 0-250 are provided by means of
push-butten selection.

AUTOMATIC BALL GAUGE

Jack & Heintz, Inc., has developed
a new electronic ball gauge to provide
perfectly sized and perfectly matched
balls for better and more accurate
bearings, and to sort them faster.

When fed commercial balls, which
have already been graded to a toler-

ance of 1/20,000 inch, this automatic
machine sorts them into groups five
times more accurate. As many as ten
size selections can be made, each
group being separated by only ten
millionths of an inch.

Operation consists in filling the
plexiglass hopper and removing the
sorted balls. One operator can handle
four machines easily and four ma-
chines sort more balls, more accurate-
ly, than thirty-two skilled operators
using the conventional measuring
equipment.

This automatic ball sorter is a de-
velopment of Jack <& Heinte, Inc,
Cleveland, Ohio.

FINGER TOOLS

A new finger tool designed for all
types of assembly work, especially
adaptable for radio, automotive, elec-
trical and aircraft, will soon make its
appearance on the market, the Faso
Manufacturing Company has an-
nounced.

This new Touch-n-Grip finger tool
combines the advantage of the sense
of touch with the grip ends of
wrenches, screwdrivers, etc., in form-
ing a small compact tool that enables
the user to reach into snug, narrow,
remote, or invisible working areas to
tcuch and grip the work spot in-

stantly, and simultaneously hold a
nut, bolt, or screw in tirue fixed
(Continued on page 122)
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All of the well known Utah qualities
of workmanship and design go into Utah vibrators, yet

they cost no more than ordinary vibrators.

* 70 vibrator replacement types.
* 39 different hook-up diagrams.
* Servicing 3651 different auto and farm radio modeis.

* More then a million radio sets are equipped with .Utaalp;f

There is a Utah vibrator for e;}ery g
replacement requirement!

e

UTAH RADIO PRODUCTS COMPANY - 820 ORLEANS STREET : CHICAG

) . P 3 P S =
Utah Electronics { Canada) Ltd., 300 Chambly Road, Longueuil, Momreﬁ;?l;g:i')‘.?. Q, - %mq;kq%iﬁ;%%?éﬁ_bﬁi&
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TEMPERATURE

SONTROL in

the Design of Stable Oscillators

The ideas presented herein may well apply

to various types of self-excited u.h.f. and

v.h.f. oscillators for irequency stabilization.

By LYLE C. TYLER

Radio Engineer

NE of the requirements in the
design of a stable oscillator is

e close control of the tempera-
ture of the frequency determining
elements of the circuit, whether that is
a quartz plate or the LC tank of a
variable frequency oscillator. In or-

Fig. 1. The construction of temperature
conirol enclosure. (A) Sectional rear view
showing suggested type of construction and
placement of components. Front and rear
heater units not shown. (B) Type of arrange-
ment which would give poor control. {C)
Illustrating how spaces between compo-
nents may be shown as thermal impedences.

ROUND
NON- METALLIC
SPACERS

CELOTEX OR BALSA

HEATER UNIT

]
A 1

N

-=—METAL OUTER BOX

THERMOSTAT

ALUMINUM
INNER B8OX

METAL OUTER BOX

INSULATION

THERMOSTAT

HEATER UNIT

THERMOSTAT

INSULATION

METAL OUTER 80X

Zyra
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der to attain a close control of tem-
perature, considerable attention should
be given the design of the controlled
compartment.

Let us take, for example, a metal
box lined with celotex or balsa wood
within which is a heater and thermo-
stat as in Fig. 1B. The thermostat is
set to operate at a given temperature.
The ambient temperature outside the
box is somewhat lower. Now, if the
ambient temperature is increased, the
temperature inside the box will in-
crease, not necessarily the same
amount, even though the box is heat
insulated and the thermostat is as-
sumed to control the temperature. The
temperature of various spaces within
the box will probably not be uniform.
Added insulation will not correct the
fault, but only slow up the rate of
change of temperature with a change
of ambient temperature. The reason
for the performance of this type oven
is that the thermostat will control only
the temperature immediately sur-
rounding the controlling element of
the thermostat. However, as will be
explained later, the temperature of the
controlling element can be adjusted to
give the desired control provided the
heater is correctly arranged and other
design problems are properly consid-
ered.

If these components are rearranged,
the heater and thermostat placed out-
side the box to be controlled, the
heater distributed evenly on all sides
of the box, and then all surrounded by
an outer box as in Fig. 1A, a much
greater amount of control can be at-
tained for the reason that all sides of
the box will be close to the same tem-
perature as the controlling element of
the thermostat. We can consider the
box walls, the space between the box
and the thermostat, the space between
the thermostat and heater, and the
space between the heater and ambient
temperature as thermal impedances,
Fig. 1C. By correct adjustment of
these various thermal impedances, the
temperature at B can be maintained
very close to a constant value, even
though the ambient temperature, T,
and the power in the heater varies
within limits.

Fig. 1C illustrates how these im-
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Fig. 2. (A) Relay circuit diagram for use

with mercury thermostat. (B) Heater con-
nections used in example described in text.

pedances are arranged. The impe-
dance Zw should be high enough to
smooth out the heat cycles from the
heater, which will cause the tempera-
ture at B to be maintained without
fluctuations due to on and off periods
of the heater.

The impedance Zwz should be as low
as possible, that is so the wall of the
box will be maintained at the tempera-
ture of the thermostat, which will be
approximately equal to the tempera-
ture inside the box. The type thermo-
stat used determines how this is ac-
complished. This will be treated in
more detail later.

The impedance Zry should also be
as low as possible in order that the
thermostat on-off cycles will be short.

The impedance Zyurs should be as
high as possible for economical rea-
sons, that is, the better the insulation
in the walls of the outer box, the
shorter the “on” time of the heater
will be, as less heat will be dissipated
through the walls of the outer box.

In the design of an oven of this type,
the first thing to consider is the size
and material of the inner box, B. It
should be made just large enough to
conveniently hold the components to
be temperature controlled. An alumi-
num box lined with balsa wood or celo-
tex will provide an effective shield
electrically. Aluminum, being a good
thermal conductor, will equalize the
temperature inside the box, while the
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CREI Home-Study Training in Practical Radio-Elecirsnics Engineering

Combined With Your Own Experience Assures You of Post-War Security and

an Interesting, Profitable Career

What's ahead for you in the field of Radio Electronics?
One thing is certain. Now that Victory is won, Radio-
Electronics will surge forth as one of America’s foremost
industries, offering promising careers for radiomen with
modern technical training.

But, you won't be able to merely step into the job of your
choice, for now it will be “the survivai of the fittest.”
Employers will once again be “choosey.” Only the best
qualified men will be selected for the best jobs.

NOW is the time to take the time to prepare yourself for
these important carcer jobs in radio-electronics engineer-
ing. CREI can show you the way by providing you with
the “tools” to build a firm foundation of ability based on
a planned program of technical training.

Servicemen—
Discharged Veterans

WRITE TODAY FOR FREE 36-PAGE BOOKLET

*Your Opportunity in the New World of Electronics”

In our proved home-study course, you learn not only
how . . . but why! Easy-to-read-and-understand lessons
are provided well in advance, and each student has his
personal instructor who corrects, criticizes and offers sug-
gestions on each lesson examination. This is the success-
ful CREI method of training for which more than 10,-
000 professional radiomen have enrotled since 1927.

Your ability to solve tough problems on paper and then
follow-up with the necessary mechanical operation, is a
true indication that you have the confidence born of
knowledye confidence in your ability to get and
hold an important job with a secure, promising post-war
future. These jobs are waiting today for radiomen with
up-to-date CREI technical training. Investigate now the
CREI home-study course best suited to your needs, and
prepare for security and happiness in the coming New
World of Electronics! Write for all the facts now.

CREI RESIDENCE TRAINING
NOW AVAILABLE UNDER
PROVISIONS OF “G.L.”BILL

CREI now offers Residence
School courses in Radio-Elec-
tronics Engincering, Broad-
cast & Television Engineering
and Broadcast Television
Servicing under the Service-
nan’s Readjustment Act of
1944 (“G.L1.” Bill). Classes
now in session. Enter at any
time. Write for details.
Those intevested in CRIEI
residence school should write
for information ubout the
CRET Priority plan.

October, 1913

TELL US ALL ABOUT YOURSELF, so that we can intelligently plan a course
best suited to your needs. If you have had professional or amateur radio ex-
perience let us prove to you that we have something you need to qualify for a
better radio job. To help us intelligently answer your inquiry—PLEASE STATE
BRIEFLY YOUR BACKGROUND OF EXPERIENCE, EDUCATION AND
PRESENT POSITION.

CAPITGL RADIO Engineering fnstitute

HOME STUDY COURSES IN PRACTICAL RADIO-ELECTRONICS
ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT
Dept. RN-10, 3224—16th Street, N. W., Washington 10, D. C.

Contractors to U. 8. Navy—TU. 8. Coast Guard—Canadian Broadeasting Corp.
Producers of Well-trained Technical Radiomen for Industry.
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Permoflux Speakers and Transformers
Set New Standards of Comparison!

New Permoflux speakers in a complete range of true-dimensioned
sizes from 2" to 15", with power handling capacities from 1 to 20
watts, provide the finest sound reproduction for every application.

Permoflux midget transformers, with their many practical circuit
applications, have literally revolutionized efficiency concepts where
size and weight are determining factors.

Advanced enginéering designs, improved manufacturing
methods and new materials have all contributed their share in the
development of Permoflux speakers, transformers, microphones
and headphones. You can count on Permoflux to provide an acous-
tical unit to suit your exacting requirements.

BUY WAR BONDS FOR VICTORY!

PERMOFLUX CORPORATION
4900 WEST GRAND AVE., CHICAGO 39, ILL.

s

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS
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balsa or celotex will provide the nec-
essary thermal filter. Necessary wire
leads from the components should be
brought out at a convenient place
through as small an opening as pos-
sible.

The temperature at which the com-
ponents are to be maintained is next
considered. The highest ambient tem-
perature at which the equipment will
operate is determined. The tempera-
ture rise within the box caused by
heat dissipation of the components
mounted within is determined. This
can be found by experiment as fol-
lows:

The inner box, B, is constructed and
all component parts are mounted
within it. The box is then subjected
to a temperature equal to the highest
ambient temperature, T., at which
the equipment will operate. The com-
ponents are then operated normally.
After approximately one hour, meas-
ure the temperature within the box, B.
Call this Ts. The temperature rise,
T, will be Ty-T, and the operating
temperature, To = T« + Ta + 2. If crys-
tals only are to be temperature con-
trolled and one crystal is to be oper-
ated at a time, Tx can be assumed to be
5 degrees centigrade. If all component
parts of a variable frequency oscillator
(except the tube) are to be controlled
within the box then T. should be 10
degrees centigrade. The operating
temperature of the box, Ty, is then
Tw+ T. All temperatures are ex-
pressed in degrees centigrade. Note
that the factor 2 is used only if 7% is
determined experimentally. If Ty is
assumed 5° C. or 10° C. in the specific
cases as above, this factor is already
considered.

Having determined the operating
temperature of the box, the next step
is to select the thermostat. The ther-
mostat selected should have a small
operating temperature differential.
The mercury type is usually the best
for this application, although it is
usually - more expensive than other
types. It is fragile and must be
handled with care. One type mercury
thermostat has the thermometer scale
engraved on the stem which, of course,
would save the price of a separate
thermometer. Other types of thermo-
stats include the bimetallic and the
snap-disc. These, as a general rule,
will not operate on as small a tem-
perature differential as the mercury
type, but can be made to operate satis-
factorily with special treatment, as
will be explained later.

The operating point of the thermo-
stat should be equal to or above the
operating temperature of the box. If
a mercury thermostat is used, a relay
will have to be used to handle the
heater current, as the contacts of this
type thermostat will not handle any
appreciable current. A suggested cir-
cuit for the relay is shown in Fig. 2A.
The relay, RY, should have d.c. resi;
ance of approximately 5000 ohms and
operate on a current of from 2 to 4
ma. The contacts should be capable
of handling the full heater current
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E. F. JOHNSON
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COMPANY -

A WISE TREND

A few years ago plugs ond jacks were uncommon
except for a few cpplications in radio and test
equipment.
plugs and jacks is fast becoming standard prac-
tice in radio and electronic industries.

Today the trend to greater use of

Keeping up with this trend, Johnson has designed
many new plugs to meet industries special re-
quirements, as well as supplying standard plugs
which are being used in an increasing number of
new applications.

The use of plugs on components is growing more
popular, speeding production, facilitating easy
replacement and interchanging of parts.

Plug and jack assemblies mdke it possible to
remove sections of equipment for repair and
maintenance without disturbing the wiring, and
in police, fire, railroad and similar installation,
units which fail may be quickly replaced with
little delay in operation.

Let Johnson, a pioneer in the manufacture of
plugs and jacks, supply you with a plug and
jack combination or assembly to meet your
requirements.

Send us your problem.

ek for catalog 968-1

JOHNSON

& jamoas neme in Radiak

WASECA o
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A Better Selection

of

AKE!

Portable Pho-
nograph case
in brown leath-
erette covering.
Inside dimen-
sions 17”7 long.
14" wide, 814"
high. Has
blank motor

board and
opening for
speaker. As il-
lustrated
above, special-
ly pricedat . . .

Portable Phonograph case, ot sturdy durable
plywood, in handsome brown leatherette fin-
ish ~ Inside dimensions 16%” long, 14” wide,
91" high. Has blank motor board. As il-
lustrated above,

specially priced
L 6-95
e —
Also blank table cabinets of walnut veneer in
the following sizes, with speaker opening on

lefhf)ront side: (*Note: *T has center speaker
erill.

#l — 84" Lx5h" Hx 47 D $1.95
#2 —I1013” L x63%" Hx 5 D $2.75
#3 —I315”  Lx7%” Hx 64" D$3.25
#7¥—1034" Lx77 Hx 545" D $2.50
#8 —I17” Lx9” Hx 93" D $4.50

Lx9/4” HxI10/5” D$5.50
*Speaker Opening in center of front side.
Cabinets available in ivory color and Swedish
Modern. Write for prices.

POWER TRANSFORMERS
4, 5, or 6 Tube—6.3V at 2 amp.
50 Mill Power Transformer....$2°4'5
7, 8, or 9 Tuhe—6.3V at 3 amp.
70 Mill Power Transformer....$2°65

All types of radio cabinets and parts are avall-
able at Lake’s Lower prices. A
large stock is listed in our cat-
alog.
SERVICEMEN—RETAILERS
Join our customer list today.

Lake Radio Sales Co.

615 W. Randolph Street |
Chicago 6, Ill.

without arcing. Any bimetallic or
snap-dis¢ type thermostat used will
handle the heater current without the
aid of a relay. However, more at-
tention will have to be given this type
to keep the operating temperature
differential at a minimum. This can be
done with the use of a separate ther-
mostat heater adjusted so the on and
off periods will be short, and the tem-
perature of the wall of the box B will
remain as nearly constant as possible
through the thermostat cycle. This
will especially be necessary if the op-
erating temperature of the thermostat
is higher than the desired operating
temperature of the box.

It should be noted that while Fig. 1A
shows the correct effective placement
of the thermostat with respect to the
heaters and the box, it may be physi-
cally placed at any convenient location
within the outer box provided the ther-
mostat heater is adjusted so as to
cause the thermostat to maintain the
correct temperature at the wall of the
box B.

All heaters used, including the ther-
mostat heater, should be the open type
with as little thermal storage capacity
as possible. This is important if a
non-fluctuating constant temperature
is to be maintained. Heaters for the
box should be the open “grill” or
“card” type placed so that each unit
will be parallel to and approximately
one inch from its respective side. The
heater unit area should be at least %
the area of the box side. The thermo-
stat heater may be wound so as to
surround or be adjacent to the control-
ling element. The size and power of
the thermostat heater will have to be
determined by experiment.

The total heating power of the box
heaters should be considered next. The
power used will depend partly on the
amount of insulation used in the outer
box. The heater power should be ad-
justed high enough to maintain the
correct operating temperature of the
box when operated at the lowest am-
bient temperature to be encountered,
and low enough so ‘“over-shooting” of
operating temperature will not occur
when operated at the highest ambient
temperature. It will be found that the
actual heating power is not critical if
the thermostat heater is correctly ad-
justed. As a matter of fact, the heater
power can vary or the ambient tem-
perature can vary within reasonable

limits and the correct operating tem-

perature of the box can be maintained
if the thermostat heater is correct.
Correct adjustment of the heater
power and thermostat will be indi-
cated by short “on” and “off” periods
of the thermostat (complete thermo-
stat cycle), no “over-shooting” of op-
erating temperature during the warm-
up period, and no “over-shooting” when
the heater power or ambient tempera-
ture is increased within limits. ''With
an increase in ambient temperature,
the “off” time should remain constant
and the “on” time should decrease. If
the “off” time increases appreciably
with an increase in ambient tempera-

www americanradiohistorv com

ture, an effort should be made to re-
duce the thermal impedance between
the thermostat heater and the thermo-
stat controlling element. The shorter
the thermostat cycle, the smaller the
thermal smoothing impedance Z« can
be, that is, the insulation thickness of
the inner box. For thermostat cycles
of 1 minute or less, insulation may not
be necessary in the inner box B, to
maintain a non-fluctuating tempera-
ture within the box.

As an example of the performance
that may be expected, we will assume
an inner box, B, to be 5 inches outside
dimension all sides, made of 1/16 inch
aluminum, and lined with % inch thick
celotex. This box will contain one
crystal. The outer box of metal will
be 9 inches inside dimension, all sides
lined with % inch thick celotex. See
Fig. 1A for suggested type of construc-
tion. The inner box operating tem-
perature is assumed to be 55°C. Six
heater units of the open “grill” or
“card” type will be used, each having
a rating of approximately 50 watts.
These will be connected series-parallel
(Fig. 2B). Each unit will then dissi-
pate approximately 5% watts, making
a total heater power of 6 x5% or ap-
proximately 33 watts.

A mercury thermostat which will
make contact at 55°C. will be used.
The mercury bulb is placed between
the heater and the inner box wall as
close to the wall as possible. If the
thermostat is not also a thermometer,
the thermometer bulb should be placed
in the same effective location. At an
ambient temperature of 25°C., the ini-
tial warm-up period when the ther-
mostat will start operating will be ap-
proximately one to one and one-half
hours and the temperature within the
box will stabilize after four hours.
The temperature at the thermostat
bulb should not vary more than .2°C.
over a complete thermostat cycle, ap-
proximately 1% minutes, and the tem-
perature within the box should re-
main constant through an ambient
temperature range of from 10°C. to
50°C. A twenty per-cent line voltage
change should not affect the inner box
temperature, if the ambient is con-
stant.

Due to the wide variety of appli-
cations, operating conditions, and re-
quirements of an oven of this type, no
rules or formulas can be set forth for
use in its design and, therefore, a cer-
tain amount of “‘cut and try” will have
to be used in each individual case. The
methods and results as outlined here-
in are based on fundamental principles

- and actual experience of the author.

It should be noted that if any con-
trol shafts are used for components
within the inner box, those shafts
should be of non-metallic material
such as bakelite or fiber. Any parts
used that will be in contact with both
the inner and outer box should be non-
metallic, the reason being obvious in
that a metallic part would furnish a
low thermal impedance path between
the inner box and the ambient tem-
perature. —30

RADIO NEWS


www.americanradiohistory.com

October,

1945

Amphenol’s government approved “'Coax’’ and “Twinax’’
R-G Cables today represent the maximum in types avail-
able from a single manufacturer—a definite advantage.
There is usually a size for every normal requirement.
But “'special’’ needs too are promptly met. They embody
the same widely experienced engineering, high quality
materials and dependable production that have made
Amphenol products famous the world over. And you can
have immediate delivery on most Amphenol Cable types.
So depend on Amphenol for any high frequency cable
requirements. Catalog Section D brings you detailed
technical data and helpful illustrations.

AMERICAN PHENOLIC CORPORATION
Chicago 50, lllinois
In Canada ¢ Amphenol Limited » Toronto
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eaching the Ruralist

By JOHN LATIMER

How a rural serviceman maintained a profit-

able enterprise regardless of wartime problems.

° AT MURPHY, Carthage, New

- York, goes after the rural in-
- habitants—rather than the city
folks. It’s true that he can’t per-
sonally visit the farm house to service
an offending farm radio, but he does
the next best thing.

He has arranged with a nearby
feed mill to allow farmers to leave
- radios needing service attention
there. Murphy visits the mill once
weekly, picks up the ailing sets, re-
pairs them and returns them to the
mill for pickup by the farmer. The
farmer pays the miller who, in turn,
turns over the money collected to ra-
dioman Murphy. Murphy pays the
miller 5% on all money collected—
not an unfair commission, nor an ex-
travagant one. Murphy and the feed
dealer have a cooperative advertising
setup as well. On all postcards and
direct mailing pieces the miller sends
out—mention is always made of the
fact that radio repair can be speedily
arranged for at the mill.

Murphy uses a series of radio spots
just before and after the daily noon-
time farm program. In addition he
parks his service-shop truck at the
public market thrice weekly in the
spring and summer. Farmers bring-
ing produce to sell can lug along their
radios for prompt service.

He is the first radioman in this
section of the country to build up a
wartime business in farm intercom-
munication sets. He has actually de-
signed and constructed to meet in-
dividual farmhouse specifications over
a score of such setups with outlets in
farmhouses, barns, and other strate-
gic farm points. Murphy sends each
farmer a letter outlining the ad-
vantages of a “farm radio hookup” and
follows up the letter with a personal
visit to the farmhouse. He spends
one full day a week in paying visits to
farmers—the purpose of which is to
persuade them to install an “inter-
communication outfit” with all the
trimmings. Also he has been an en-
thusiastic seller of “radio-ear” units,
to place in the barn so that intruders
would be spotted with ease. He se-
cured a large number of such items
just after the war broke out and
consequently can still fill orders.

Murphy does provide credit for the
farmer on all radio service. Half of

_the service bill must be paid when

the set is returned, and the balance in
2 or 4 weekly installments, depending
upon the amount outstanding. To
date Murphy reports he has lost less
than 5% due to poor credit risks. In
many instances farmers place their
radio service bill on their feed ac-

“Tell Alvin to keep up the chaiter—I think we're getting to the root of the trouble.”
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count. Under this plan the feed dealer
pays Murphy spot cash and lets his
rural customers pay him as they can.
~Murphy finds that a “record rental
ibrary” works well for him. He rents
a collection of 50 records to a farm
family—2 weeks for $1.50, 4 weeks
for $2.50. 100 records are loaned out
—3$2.50 for a fortnight, $4.00 for a full
month. Murphy has several thousand
records on hand which he purchased
for a few pennies each in past years.
Rental of these platters to ruralists
assures him of a small and steady
profit and at the same time provides
him with an entry into their home-
steads.

This radioman has a bulletin board
in his shop on which are placed pho-
tographs of rural lads and lassies in
the service. Farm folk come into the
servicenter on Saturdays and week-
ends to leave photos of their loved
ones for insertion on the board and
also to inspect its contents.

He changes the board’s photographic
display every other week. He finds it
a source of steady store traffic so far
as rural patronage is concerned.

Each rural service patron is pro-
vided with an itemized list of all
repairs made and the date of such
repairs — stamped in so that no
changes can be made. The farmer
must bring or send in that invoice the
next time the set refuses to play. If
the cause for the set’s defunct con-
dition is traced to any item listed on
a previous invoice and the interval
between service calls is less than
thirty days the second repair ses-ion
is free. A 30-day period is all that
Murphy can guarantee, what with the
quality of replacements he's getting
these days.

Murphy has an unusual sideline
worth mentioning — the rental of
16-mm. motion projectors and accom-
panying films. Because his is a small
town, there is no photographic dealer
available. Murphy has a number of
16-mm.. projectors and several sound
outfits. Farmers can rent either
silent or sound installations for a
week at very reasonable rates. With
country roads as they are, Murphy
finds that farm families enjoy holding
several brief, but entertaining shows
on their premises during a ‘“‘snowed-
in” period. Also Murphy cooperates
with the local Farm Bureau who will
loan the farmer agricultural films
while Murphy provides the visual
sound apparatus.

He also makes sound movies of
farms which can be shown later on
and as a matter of record has made
a dozen or more such epics during re-
cent months. A number of farmers
band together and finance such a “cel-
luloid record” of the “farm front.”

Summing it up, radioman Murphy
makes his living from “down on the
farm” and is doing nicelv at it. Fa m-
ers need radios in tip-top operative
condition so that they can keep up
with news, weather, and crop reports.
Murphy provides efficient radio service
to meet this situation. —50—

RADIO NEWS
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There are Tho funny fhings
about Wilner

The first is Wilmer’s getup.
The second is that he doesn’t care if
he does look like a castoff scarecrow.

Because Wilmer’s a lot smarter
than he looks. While he’s making
more than he’s ever made before—
he’s doing right by his country. The
dough he’d spend for a fancy ward-
robe goes right smack into War
Bonds . . . and for this Uncle Sam is
mighty proud of him.

And Wilmer’s doing right by him-
self, too. Because in a few short years
he’s going to be able to do something
he’s planned on. He’s going to send
Wilmer, Jr. to college—and in clothes
that won’t be any fugitives from a
scarecrow, either.

He’s going to be able to do it because
Uncle Sam is going to give him back
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a rich hundred bucks for every sev-
enty-five Wilmer’s lending now.

Naturally, you don’t have to look
like Wilmer . . . or tramp around in
rags . . . to make your country proud
of you, and your own future a whole
lot more secure.
All you have to do is keep getting
those War Bonds—and then forget-
ting them till they come due. Not
bad —that four dollars for every
three, and the safest investment in
the world!

Why not get an extra War Bond
today?

BUY ALL THE BONDS YOU CAN
KEEP ALL THE BONDS YOU BUY

ZIFF-DAVIS PUBLISHING COMPANY

This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Depariment and War Advertising Council

October, 19145
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International
Short-Wave
(Continued from page 47)

are inaudible or ‘only weak’ on West
Coast. Frequencies and schedules
change often. Best reception from
India is during autumn and winter on
the 7- and 6-megacycle bands; also on
the 1l-megacycle band some days
(evenings).

Schedules for the two 100-kKw. trans-
mitters operated by All India Radio
(Delhi) for October and November

are:
TRANSMITTER 1--9-10 p.m., 7.300
(Oct.), 7.275 (Nov.), non-directional;

10:30-10:45 p.m., 11.760 (Oct.), 15.190
(Nov.), non-directional; 12 midnight-

2 am., 15.190, North-East (Tokyo)
Beam; 2:30-4 a.m., 7.275, non-direc-
tional; 5-5:45 a.m. 15190 (Oct.),
11.760 (Nov.), North-East (Tokyo)
Beam; 6-6:45 a.m. 15.190 (Oct.),

11.760 (Nov.), East (Burma) Beam;
7-10 a.m., 7.275, North-East (Tokyo)
Beam; 10:15 a.m.-12 noon, 6.190 (Oct.),
6.150 (Nov.), non-directional; 12:15-
2:15 p.m., 6.190 (Oct.), 7.275 (Nov.),
West (Mid-East) Beam; 4-4:15 p.m,,
6.190 (Oct.), 17.275 (Nov.), East
(Burma) Beam; 6-6:45 p.m., 6.190
(Oct.), 7.275 (Nov.), East (Burma)
Beam.

TRANSMITTER 2—8:30-1C p.m,,

PORTABLE POWER PROBLEMS

THIS MONTH—ILG MOTOR TEMPERATURE TEST

BURGESS INDUSTRIAL BATTERIES power obhmmeters to determine temperature rise in fan motors

manufactured by Ilg Electric Ventilating Company. Thousands of industries using test

and control equipment rely on Burgess Batteries for dependable service. Your local

Burgess distributor can fill your needs from the line designed to meet industrial require-

ments. For full information on the complete line of dry batteries write for the name

and address of your nearest Burgess distributor.

2 OUT OF 3 SELECTED BURGESS BATTERIES as their first choice in
arecent nation-wide survey of manufacturer electronic engineers.
1f you require a special battery for a new application, Burgess
engineers can solve your problem with the right battery type.

Burgess Battery Company, Freeport, Illinois

LOOSE TALK IS STILL DANGEROUS!

- BURGESS BATTERIES

VOTED FIEST BY ENGINEERS IN HATION.WIDE INDUSTRIAL BATTERY SURVEY

Wwww americanradiohistorv com

6.190, non-directional; 10:30 p.m.-1:25

am., 15.160, East (Burma) Beam;
1:30-5:30 a.m., 15.160, East (Burma)
Beam; 5:45-8 a.m. 11.790 (Oct.),

9.630 (Nov.), East (Burma) Beam:;
8:30-10:25 a.m, 7.290 (Oct.), 7.300
(Nov.), East (Burma) Beam; 10:50
am.-12 noon, 6.150 (Oct.), 6.190
(Nov.), non-directional; 12:15-2:15
p.m., 7.290 (Oct.), 6.190 (Nov.), West
(Mid-East) Beam; 3:30-4:15 p.m.,
7.290 (Oct.), 6.190 (Nov.), West (Mid-
East) Beam; 6-6:45 p.m., 7.290 (Oct.),
6.190 (Nov.), West (Mid-East) Beam.
* * *

REPORT FROM INDIA
D. R. D.Wadia, Bombay, India, writes
he is one of the oldest members of the

| International Short-Wave Club and

also a VAC holder. Using a National
NC200, during the last two years he
has logged Rome, KGWI, KWID,
KGEI, WNBI, WBOS, and other U. S.
stations; PRLS8, Switzerland, YV5RM,
OPM, FZI, ABSIE, AFHQ (Africa),
British Mediterranean Radio, British
Army Test Stations, Leopoldville, Cey-
lon, H. Q. Southeast Asia Command,
Cairo, the BBC, German, and Japanese
stations. These transmitters were

| picked up on the loudspeaker, signal

strength varying from R-3 to R-9, Mr.

Wadia reports.
* *» *

REPORT FROM AUSTRALIA
From Adelaide, South Australia,

| Rex G. Gillett, DX Editor, the South

Australian Radio Call, writes that an
average of 120 square inches of space
is devoted to DX notes per issue, with
a circulation averaging 30,000. “All
the leading DXers in Australia and
New Zealand subscribe to Radio Call,
and according to reports received, it
is a very popular publication.”

“Verifications from stations have
only been sought for the last two
years,” he continues, “and conse-
quently, only 150 have been received
so far. Countries verified are Cuba,
Ceylon, India, Java, New Zealand, New
Caledonia, Ecuador, Canada, Costa Ri-
ca, Guatemala, Mexico, Chile, Mozam-
bique, French Equatorial Africa,
U. S. A, Fiji, Gold Coast, Switzerland,
Syria, Senegal, Hawaii, Haiti, and, of
course, Australia. In addition to being
DX editor of Radio Call, I send regu-
lar reports to Radio and Hobbies, and
Australasian Radio World in Sydney,
Tune In in New Zealand, and not so
regularly to Listener In in Mel-
bourne.”

Gillett is a member of the New Zea-
land DX Radio Association, Austra-
lian DX Radio Club (Melbourne and
Adelaide branches), All Wave All
World DX Club, New Zealand Radio
and Hobbies Club, Universal Radio
DX Club, and Victory Radio Club
(U. S. A).

Gillett uses a “standard 5-valve
commercial receiver”.

* * *
BEST BETS FOR BEGINNERS

AUSTRALIA—VLC5, 9.54, Sheppar-
ton, 8-8:45 a.m. to East Coast, news at

| 8, 8:35 a.m.; believed strongest year-

1

round SW signal from abroad. VLG4
RADEIEO NEWS
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TﬁgM’eRATHEUN TUBES ARE USED

IN NEW ELECTRONIC STETHOSCOPE

The conventional “acoustic stethoscope,” used by doctors since the horse-and-
buggy days, now gives way to a revolutionary elcctronic stethoscope called the
“Stethctron.”

Human lives are saved by making diagnosis easier and more accurate with
the “Stethetron” made by The Maico Company, Inc. Of particular interest to
v you is that miniature Raytheon High Fidelity Tubes are used in this remarkable
device because of their complete dependability and precision performance.

This is just one more cxample of the superiority of Raytheon Tubes—the
line that you slould feature to give your customers the best possible service.

Feature Raytheon Tubes now—for greater profits—and watch for the Ray-
theon merchandising program designed especially for established radio serv~
ice dealers who want to lcad the field in postwar volume in their communities.

Increased turnover and profits, plus easier stock control, are benefits
which you may enjoy as a result of the Raytheon standardized tube
¢ype program, which is part of our continued planning for the future.

Raytheon Manufacturing Company

RADIO RECEIVING TUBE DIVISION
NEWTON, MASSACHUSETTS ¢ LOS ANGELES ¢ NEW YORK © CHICAGO = ATLANTA

@%ﬁ% . ' “MEET YOUR NAVY"
R\ T -

AMERICAN BROADCASTING CO.

Every Monday Night
ALL FOUR DIVISIONS HAVE Devoted to Research . Coait to Coast
BEEN ‘/'\\E/\’/'A\vaITES g\;*;\\AR\fS-NAVY and the Manufacture of Tubes for the New Era of Electronics 181 Stations

Ociober, 1945 835
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(or VLC7), 11.84, Shepparton, 9:55-
10:45 p.m. to East Coast, news at
10:30 p.m.; also 1:10-1:45 a.m. to West
Coast, news at 1:15 a.m.; first of these
transmissions heard best on West
Coast, last heard well in East, also.
VLC4, 15.315, scheduled same as
VLG4; both transmissions on 15.215
heard well both West and East.

VLC6, 9.615, Shepparton, 11-11:45
a.m. to West Coast, news at 11, 11:30
am.; excellent in West, generally,

good signal in East.

CHINA—XGOY, 9.805 (announced,
but actually heard on 9.810), Chung-
king, dual 7.153, 6:35 a.m.-noon or
12:45 p.m,, news at 6:35, 9, 11:10 a.m.:
some mornings 9.805 (actually, 9.810)

is heard in East the first hour or so
of transmission. (See “Changes.”)
INDIA-—VUD®Y, 6.19 (also reported
as 6.15), Delhi, 10:50 a.m.-12 noon,
news at 10:50 and BBC news relay at

11 a.m.; relays General Forces Pro-

gram from BBC, 9-11 p.m., news at 9
p.m. VUDS5, 7.275, Delhi, $-11 p.m.,
news at 9:30 p.m. VUDS, 15.350, Delhi,
scheduled 8:30-10 p.m., news at 9:45
or 9:50 p.m.; heard almost nightly in
East with good signal.

CTHER IMPORTANT TRANSMISSIONS

FROM ASIA AND OCEANIA

(*Indicates stations heard almost
daily in the U. S.)

AUSTRALIA—*VLWS6, 9.68, Perth,
6:30-11:30. a.m., news at 7, 9, 11 a.m.

"VOMAX"

THE KEY TO POST-WAR
PROFITS

cﬂﬂﬂ!dthi‘ o warld=famous ro=
eaiver design engineesr, spedhcal=-
Iy $or posl-war receiver serviang
oo thar's why "YOMAX" will do
. mora for you . . . make you the
besz, nel the wiclim, in. servdng
. eamplay posl-war receivers. -
s ang thing he' design 1esf
equipmont by theory . . . bul H':
quile anather thing when new gnd
orginal theery if harnessed b
over thirly=-four yoars of M.lllll_l‘ld-
ino experience in rodio receiver:
dedign and servies. Crasted oul of
“guch experience to  cotisfy the
rigerous demands of soriows re-
search and rervice tochmiciamns, |
the new "VOMAX" i o wob- |
ohm-db,-ma.-meter and dynomic
signal racer withow! equal. Born
out of aninfimate daily khowledge
of your job and problems .. ot
solves tham a3 you've dlwars
hoped thay weould semeday be
salved.
Imagine - the added prefite
earted . . . the fimc saved
the immens= improvement in your
werk .. . if you hod an inslrument
with whith you could measure
avery vollage in old, modern and
complon post-war receivers. Imaog-
ing the benehils of being able 1o
Irace and messure r.F,oid, ot

*VLC6, 9.615, Shepparton, 5-6 a.m.
to Philippines (English); 9-1C:15,
10:35-10:45 a.m. to Asia, news at 10,
16:35 a.m.; good in East.

*VLG4, 11.84, Melbourne, dual
*VLC6, 11-11:45 a.m. news at 11,
11:35 a.m.; only fair in East.

*VLG3, 11.71, Melbourne, ¢ual
*VLC4, 15.315, Shepparton, 11 p.m.-
1 am. to Australian National Forces;
play recordings, news generally at 12
midnight; VLC4 sends excellent signal
to East.

VLG3, 11.71, Melbourne, dual VLC7,
11.84, Shepparton, 2-2:40 a.m. to Ta-
hiti (French only).

*VLG3, 11.71, Melbourne, 2:55-3:25
a.m. to Britain; fair in East.

VLG10, 11.760, Melbourne,
a.m. to Asia (English).

VLG4, 11.84, Melbourne, 5:30-6:15
a.m. to Forces in Southwest Pacific
(English); heard some days in U. S.

*VLG, 9.58, Melbourne, 10:35-10:45
am. to Forces in India (English);
heard some mornings in East.

VLGS, 15.23, Melbourne, dual VLC2,
9.68, Shepparton, 12:15-12:45 p.m. to

5-6:15

Britain; heard<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>