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RADIO DOLLAR

m
WILL BE SPENT

MECK NATIONAL ADVERTISING
SELLS THE PUBLIC ON THE DEALER

] 3N 1
You, Mr. Independent Dealer, have the “edge’ on the huge \i 2 ! WU
radio market that naturally belongs to you. Ei' LS e e
But the “‘undecided” 64% of the buyers in your community R
could easily change their buying habits—and shift the volume o
elsewhere. i
The only manufacturer who is actively fighting this battle . aes

for the Independent Dealer —is Meck. It will pay you to tie
in with this program. Ask about the Meck Preferential
Dealer Plan. -

JOHN MECK INDUSTRIES, Inc., PLYMOUTH, INDIANA
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RADIO SERVICING

with 6 Big Kits
of Radio Parts | Send You

Let me send vou facts about rich opportunities in
Radio. See how knowing Radio can give you security, a
prosperous future. Send the coupon for FREE 64-page
book, “Win Rich Rewards in Radio.” Read how N.R.1L.
trains you at home. Read how you practice building,
testing, repairing Radios with SIX BIG KITS of Radio
parts I send you.

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. Trained Radio Technicians also find
wide-open opportunities in Police, Aviation, Marine
Radio, in Broadcasting, Radio Manufacturing, Public
Address work, ete. Think of the boom coming when new
Radios can be made! Thiunk of even greater opportunities
when Television, FM, Electronics, can he offered to the
publie!

Many Beginners Soon Make $5, $10
a Week EXTRA in 5pare Time

The day you enroll I start sending KXTRA MONEY
JOB SHEETS to help you make EXTRA money fixing
Radios in spare time while learning. You LEARN Radio
principles from my easy-to-grasp Lessons—PRACTICE
what you learn by building real Radio Circuits with
Radio parts I send—USE your knowledge to make extra
money in spare time.

Mail Coupon for Free Copy of Lesson
and 64-Page lllustrated Book

I will send you FREE a sample lesson, "Getting Acquainted with
Receiver Servicing,” to show you how practical it is to train for
Radio in spare time. With it I'll send my 64-page, illustrated book,
“Win Rich Rewards in Radio.” Just mail coupon in an envelope or
saste it on a penny postal. J. E. Smith, President, Dept. 5JR,

ztional Radio Institute, Pioncer Home Study Radio School,
Washington 9, D. C.

My Course Includes Training in
TELEVISION e ELECTRONICS

A. M. SIGNAL GENERATOR
gives you valuable experience.
Provides amplitude—modulated
signals for test and experiment
nurposes.

pays good money for iu' |
time work. Many others make $5, $10 a week EXTRA
fixing Radios in spare time.

FREQUENCY MODULATION

September, 1943

Building this

] You build this
SUPERHETERODYNE

CIRCUIT that brings in local
and distant stations. You get
practical experience pu tting this

You build this set through fascinatinz tests.

MEASURING INSTRUMENT

vourse:t early in the course—use it for practical
tadio work on neighborhood Radios to pick up

EXTRA spare time money!

dample Lesson FREE

- Gives hints on Receiver Servicing, Lo-

1 cating Defects, Repair of Loudspeaker,
I. I Transfornier, Gang Tuner, Conden-
ser, etc,, 31 illustrutions. Study it—keep
it—use it—without obligation! Aail Cou
poun NOW for your copy!

64 PAGE BOOK ’REE
SAMPLE LESSON

MR. L E. SMITH, Presiden!, Dept. 5JR
NATIONAL RADIO INSTITUTE, Washingtan 9, D. C.
Mail me FREE, without obligation, Sample Lesson and 64-

page book, “Win Rich Rewards in Radio.” (No salesman will
cail. Please write plainly.)

| LETTING ACQUAINTED WITH
RECENER SERVICING
oo e
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Copyright, 1945
ZIFF-DAVIS PUBLISHING COMPANY
Editorial Offices: 185 N. Wabash Ave., Chicago 1, 1.
Member of the Audit Buresu of Circulation

RADIO NEWS is published monthly by the Ziff-Davis Publishing Company at 85 N. Wabash
Ave., Chicago !, [Il. New York Office, Empire State Building, New York I, N. Y Washington,
D. C. Office, International Building, 1319 F Street, N.W. Washington 4, D. C. Los Angeles Of-
fice, William L. Pinney, Manager, 815 S. Hill St., Los Angeles (4, Calif. Subscription Rates: In
U. S. $3.00 (12 issues), single copies, 35 cents; in Mexico, South and Central America, and U. S.
Possessions, $3.00 (12 issues); in Canada $3.50 {12 issues), single copies 40 cents; in British Empire,
$4.00 (12 issues); all other foreign countries $6.00 LIZ issues}. Subscribers should allow at least 2
weeks for change of address. All communications about subscriptions should be addressed to: Di-
rector of Circulation, 185 N. Wabash Ave., Chicago |, Ill. Entered as second class matter March
9, 1938, at the Post Office, Chicago, lllinois, under the Act of March 3, 1879. Entered as sec-
ond class matter at the Post Office Department, Ottawa, Canada Contributors should retain
a copy of contributions. All submitted materiai must contain return postage. Contributions will
be handled with reasonable care, bui this magazine assumes no responsibility for their safety.
Accepted material is subject to whatever adaptations, and revisions, including by-line changes
necessary to meet requirements. Payment covers all authors', contributors’ or contestants® rights,
title, and interest in and to the material accepted and will be made at our current rates
upon acceptance. All photos and drawings will be considered as part of material purchased.
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By Frank Ross
(Statt Photographer)

Testing GL-826-A 100 kilowatt
water-cooled transmitting tube in
General Electric tube factory.
Doors are opened for purposes of
illustration only. Ordinarily they
are closed for safety purposes.
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—---hy remote control

The design of radio equipment that will come from Hallicrafters is
already shaping up—determined largely by thousands of hams who,
from their remote control locations all over the world, are sending
advice and suggestions on new radio ideas to Hallicrafters engineering

department.

Thousands and thousands of Hallicrafters pieces of high frequency
radio equipment are in use in the armed services. In a high percentage
of cases this equipment is used by operators with practical amateur
experience. From these qualified experts Hallicrafters has received
hundreds of letters telling how Hallicrafters-built equipment stands up
under the most vicious battle conditions. Hallicrafters receives regularly
many valuable suggestions from hams in the field and at home. From
this rich deposit of “design by remote control” will emerge Hallicrafters
new line—built to meet ham requirements, designed for the world’s

most exacting users—the radio amateurs.

hallicrafters rapie =22+

COPYRIGHT 1945 THE HALLICRAFTERS CO.

THE HALLICRAFTERS CO., WORLD’S LARGEST EXCLUSIVE MANUFACTURERS OF SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT, CHICAGO 16, U. S, A.
-

September, 1945 oy
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To- men and women in every corner of the
earth, radio has become a vital symbol of free-

dom; a promise of the brave new world of
tomorrow.

7W €¢ proud of its achievements in radio
over a period of many years. And — as quickly
as Government restrictions are modified, Fada’s
great productive capacities will be diverted to
making the finest in radio receivers available,
once more, to civilians.

Fada dealer franchises

d i if your

S AW pLACE YOUR FAITH IN THE O ovailable now. if y
& "i’-‘-a..:g% jobber has not told you about
' TR Fada’s profit-building mer-
: chandising plans, we suggest
that you contact him —or

R L dl:o write to us directly.

OF THE FUTURE

Famowus Scuce Broadcasting Gegan!

b
o
N e
""‘m’,:’;‘;_' = -
~ il

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y.

RADIO NEWS
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g What effect do hora formula, flare :md length have ‘on low trequency "‘zut-off?” In:the most

§ commonly used iraquencies which 3Jorn is most directioncl— one-with large or one with
small mouth? What are the advantiages of the reflex type horn? How is & 500-watt “bull
horn '’ constructad” What are the advantages of the new Hypex,” originated by JeNseN, over
the exponential tv>e horn?

“HORN TYPE LOUD SPEAKERS'--JenseN Monograph No.5,— the Ictest number in the ]
JenseN Monograpa series and now cvailable, discusses simply and clearly these and many
other questions pertinent to the study of electroacoustics. By means of phetographs, dia-
grams and graphs it reviews the orinciples, performance characteristics and applications
E of horn type loud speakers and illistrates modern reprodacers employing horns.

' Get your copy of this or any others of the series to8ay from your Jensen jobber or
dealer or from the JeNseN Techniccl Service Department. Price each 25¢. e

Speecialiols in Descgn and Manufactuie of Fne sleowstic Eguifomend &

=

TR

FREE 1o men‘in the Arted Services,
‘and to Technical Schools. Colleges

Jensen RADIO MANLFACTURING COMPANY W

Ol’?d LIbYGI’I&S: 6617 Soutt Laramie Avenue, Chicago 38, lL ‘ e
Send me the Mon»agraphs chezked ‘ e
'D {1) "loud Speaker Frequenc~=-Re:nonse Measurements .‘°*§3£‘%
7 (2) “Impedance Matching and Pawer Distribution.” ‘ -3 iy
O (3) "Frequency Range in Mudc Reproducton.” T ‘%‘% o
] {4} “The Effective Reproductian o° Speech.” {::eachc ‘Q{ -
[ {5) “Horn Type Loud Speake~s."” book ordered, ‘?g
i
Name . —— ‘:
%ﬁ‘ Address__ S S -

a City

September, 1915 7
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AUDAX

THE

EDITOR

RELAYED-FLUMN

The Importance of
SPECIALIZATION

Aside from outstanding and
long-acknowledged technieal
skill—our ‘‘Specialization For-

sponsible for the world-re-
nowned AUDAX quality as any
other single factor.

We proudly concentrate all our
encrgies and resources upon
producing the BEST pick-ups
and cutters. Because we are spe-
cialists in this field, much more
is expected of us. Because the
production of fine instruments
like MICRODYNE is a full time
job, it stands to reason 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 fac
simile realism of AUDAX re-
production.

Creators of Fine Electronic-
Acoustical Apparatus Since 1915

Send for complimentary copy of our
informative

"eePICK-UP FACTS”

*

BUY
WAR BONDS

mula® is probably as fully re- |

AUDAK COMPANY

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

I'URING the past few weeks of-

ficers of the Radio Intelligence
Division, Engineering Department, of
the Federal Communications Commis-
sion have located a number of unlic-
ensed radio transmitters.

The majority of the unauthorized
activity has occurred in the cities of
Detroit, Michigan; San Antonio, Texas;
and Everett, Washington. The equip-
ment in use has varied from that
which was classed as carrier current
type to actual low-power transmitters
operating on frequencies as high as
100 mc. In some instances the calls
used were those previously assigned to
amateurs, as well as calls presently
assigned to ships operating under the
jurisdiction of the Commission. Al-
though the power in each instance was
25 watts input or less, in several in-
stances the signals were heard across
the international boundary line of ‘our
country. Violations of this type are
always apt to seriously interfere with
other authorized services. This be-
comes a menace of considerable mag-
nitude when the offended service is
one such as aeronautical. marine, and
special radio applications now under
the control of the War and Navy De-
partments.

Our readers are, in most cases, fa-
miliar with the Commission’s rules
and regulations pertaining to the
operation of low-power radio fre-
quency devices. When one voluntarily
operates equipment of the carrier cur-
rent type, that person is obligated to
insure that these regulations are not
violated. The field strength of such
radiations is restricted to a value not
greater than 15 microvolts per meter
at or beyond approximately 1/6 wave-
length (157,000 ft. =+ freq. in kc.) from
the transmitter. Section 2.103 states
that the provisions of rules 2.101 and
2.102 shall not be construed to apply
to any apparatus which causes inter-
ference to radio reception. These facts
may not have been pointed out with
sufficient clarity or emphasis in most
magazine articles dealing with carrier
current operation. As a result, many
of those apprehended violating these
regulations seem greatly surprised
upon being advised of the circum-
stances.

The above information comes from
George Sterling, Assistant Chief En-
gineer and Chief, Radio Intelligence
Division of the Federal Communica-
tions Commission. In the October 1944
issue of RADIO NEWS we gave a
complete report on the activities of
the RID. We can appreciate the vast
amount of work confronting them.
The war is not over as yet, at least at
this writing. This is certainly no time
to burden RID personnel with addi-

www americanradiohistorv com

tional “policing.” They still have a
vital job to perform.

Let’s not jump the gun. Let’s han-
dle our carrier current apparatus with
extreme care. Let us not be guilty of
violations that can easily be avoided.

All amateurs are naturally eager to
return to the air, and we are no ex-
ception. The fact that certain South
American amateurs are again per-
mitted to carry out communications is
no reason why we should expect the
same privilege at the moment.

We might suggest, on the other
hand, that the FCC take initial steps
to reinstate amateur license holders
immediately, as a means for expedit-
ing the deluge of applications which
will be shortly forthcoming.

Applications in Great Britain can
now be made for the re-issue of full
transmitting licenses to those who
held them before the war. This has
been made possible as a result of dis-
cussions between the General Post Of-
fice and the Radio Society of Great
Britain. We think this is a step in the
right direction and the objective is to
assist the General Post Office in mak-
ing necessary arrangements in order
to save as much time as possible. We
are told that British prewar holders of
licenses are making formal application
to the Radio Branch giving full partic-
ulars of the former license. These in-
clude the name of the licensee, the
address of the station, call letters,
and the correct address to which all
future correspondence is to be sent.
No other information is required. In
Great Britain there are many so-called
“artificial aerial licenses.” These are
possessed by those who have not pre-
viously held licenses. Amateurs who
have changed their address since their
apparatus was impounded at the out-
break of the war have been requested
to notify the Radio Branch of the En-
gineer in Chief’s Office of the GPO.
In case of British amateurs, it is not
necessary for them to submit a de-
tailed list of their impounded equip-
ment. Up to this writing there has
not been any date set for the release
of this equipment.

Reports from Britain tell of several
amateur transmissions using G7 call
letters being heard. We are told that
these have been serving a special pur-
pose and that the operators in all
cases have received official sanction.
This special service has now been sus-
pended.

E KNOW that our more than
80,000 readers will welcome the
news that our old friend John Rider
will again be back in the fold writing
for RADIO NEWS exclusively. John
(Continued on page 86)

RADIO NEWS
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RESERVE YOUR POS'I' WAR

MODEL sX-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.........c.c........$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 . .. $94.5

Champion offers top performance

—— —__—___'--I MODEL $-20R—Popular Sky-
\/ 1 in low cost field. Has a frequency

e 00 ./\ range of 550 kc. to_43 Mc. con-
N tinuous in 4 bands. With built-in

~ speaker, net......c....... $

MODEL $-39—Sky 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

e ——

w = N sensitivity, stability, high fidelity

2 I g 0 and versatility in the very bigh fre-

Fu (0969 quencies, Range from 27.8 Mc. to

\ @ 669 143 Mc. continuous in 3 bands.
Less speaker, net......... $307.50

PM23 SPEAKER — For SX- 28A S$X-25 and
S$-36 above, net...........ovun.n. $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!
Hallicrafcers, you know, are builders of the fa-
mous SCR-299.

ALLIED RADIO

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

Over 20 Years of Service to the Nation
September, 1943

hallu:rafters

Communications Receiver

1
Allied Radio’s New Plan Makes it Easy for
You to be Among the First to Own and Enjoy
this Celebrated Receiver!

TODAY, communications receivers are obtainable only for war use. But
as soon as coanditions permit, they will again be available for civilian use.

Pent-up demand by short-wave listeners and radio amateurs for world-
famous Hallicrafters receivers is so great that you would be wise to reserve
YOUR Hallicrafters NOW! The record of Hallicrafters performance in war
communications is outstanding. Hallicrafters sets have “stood up” almost
unbelievably in the most impossible conditions of climate and weather.
Vital war-proved features of these sets ... PLUS new advanced engineering
developments . . . will be incorporated in your post-war Hallicrafters!

Now, through close cooperation of the Allied Radio Corporation and the
Hallicrafters Company, a plan has been evolved that makes it easy for you to
reserve your Hallicrafters at once . . . and be assured of earliest delivery!
You’'ll be able to get regular broadcast as well as world-wide short-wave reception.

HERE'S HOW TO RESERVE YOUR HALLICRAFTERS

1. All you have to do is enter your,order
now with Allied.

4. When your set is ready, easy pay-
ment terms may be arranged.

5. Any communications receiver, in good
condition, will be accepted for a
liberal trade-in allowance instead of
cash down payment.

2. You don't have to pay the full amount
in advance.

3. A deposit of only 109, of the current
price will put you among the first in
line to receive delivery of a Halli-
crafters Receiver.

6. Even after your reservation is made,
you may have your deposit back if
you wish.

(Prices subject to possible revision at time of shipment.)

Just imagine how thrilled and proud you will be to rank among
the first to have a Hallicrafters . . . “The Radio Man’s Radio!”
Picture the pleasure you'll have... for with a Hallicrafters at your
fingertips . . . @/l the world is your neighbor! Certainly you want a
receiver all your own! To be sure of earliest delivery, enter
your order af once . . . without delay!

MAIL COUPON TODAY TO RESERVE YOUR HALLICRAFTERS

| ALLIED RADIO CORP.
€ | 833 W. Jackson Bivd. {Dept. )-JJ-5) Date...oveueranenn

AlllED RADI°| Chicago 7, lll.

Please reserve Hallicrafters Model..........c.u....

" ”
Arsenal of Supply I Enclosed is my 10% deposit $.......... 00000000000000000 5

for Everything in Radio |
and Electronics I

(It is understood I retain right to cancel order any time before
delivery, and get my deposit back.)

Allied's complete service | D Please send further information om your Communications
speeds vital needs to the | Receiver Reservation Plan.

Armed Forcesand Industry.

Concentrated here are the

worlds larsest mned mose | NAME. ... B,
equipment under one roof| ADDRESS. ..... 00000000000 00000000000000000600606000
And Allied has always been I

one of the leaders in the sale | ciry eeetereerereriee.. ZONE....STATE........
of communications recedvers. |___ oottt ——

|

|

|

|

|

|

|

|

|

|

|

|
complete stocks of parts and | |
|

|
_|
9
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Complex and sensitive instru-

ments are a commonplace not
only in the engineering laboratories but
on the production lines of Connecticut
Telephone & Electric Division. These
instruments enable us to maintain the
extreme precision in telephone equip-
ment and electronic devices called for
by Signal Corps standards. So impor-
tant is this high precision, that we

MEASUREMENT BY TIME

SIGNALS... Using U. 8. Govern-
ment radio time signals of infi-
nite accuracy as a basis, this ap-
Dparatus permits our engineers 1o
“'test our oun test instruments”
for the ultimate in engineering
and production line accuracy

10

WHY WE MEASURE OUR OWN “YARDSTICKS"

have special apparatus for measuring
the accuracy of the test instruments
themselves.

The result of this constant testing
and retesting is better products. . . better
telephones, headsets, switchboards and
other devices now, for our armed forces
... better communicating systems, elec-
trical and electronicequipment foryour
use, [)ostwézr.

GREAT AMERICAN INDUSTRIES, INC.
MERIDEN, CONNECTICUT

RADIO NEWS
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Utah Transformers...
guarantee trovble-free performance

You know Utah’s reputation for building a
dependable line of transformers for replacement purposes in practically any radio
set on the market. As soon as war production requirements permit, Utah will
build the same dependable quality into a complete transformer line, not only
for radio sets but for public address equipment...radio transmitting

equipment...and hundreds of industrial uses as well.

——

MOISTURE RESISTING
Your assurance of trouble-free
CELLULOSE ACETATE INSULATION

performance. Yet Utah transformers cost

FINEST TRANSFORMER STEELS no more than ordinary transformers.

UTAH ENGINEERING

UTAH RADIO PRODUCTS COMPANY - 820 ORLEANS STREET - CHICAGO 10, ILLINOIS

l;ooh Electronics (Conodo) Lid., 300 Chambly Road, Longuevil, Montreal (23) P. Q. « Ucoa Radio, S. A, Misiones 48, Buenos Aires.
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The 28000-29000 Series
Variable Air Capacitors

“"Designed for Application,” double
bearings, steatite end plates, cad-
mium or silver plated brass plates.
Single or double section .022” or
.066" air gap. End plate size: 1 9/16"
x 111/16”. Rotor plate radius: 3.
Shaft lock, rear shaft extension, spe-
cial mounting brackets, etc., to meet
your requirements. The 28030 series
has semi-circular retor plate shape.
The 29000 series has approximately
straight frequency line rotor plate
shape.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

* Presenting latest information on the Radio Industry.

By FRED HAMLIN
Washington Editor, RADIO NEWS

THE RADIO INDUSTRY. now
struggling through the first phase of
its difficult reconversion program, pre-
dicts that new home receivers will
reach the market in time for the
Christmas buying rush but that a sub-
stantial volume can not be expected
until the first quarter of 1946.

Many major problems must be
solved, however, before production
reaches the high level necessary to
meet the tremendous pent-up demand
for new sets, and those problems are
the chief concern right now of manu-
facturers and government agencies
as OPA and WPB. Overshadowing
the whole picture, of course, are mili-
tary contracts for radio and other
electronic equipment, which remain
at a high dollar-volume level despite
cutbacks. But the military demand is
not static. Its movement up or down
is the controlling factor in the rate
at which the manufacturing industry
can make the changeover to civilian
production. A sudden stiffening of
Jap resistance or a severe setback for
Allied forces in the Pacific might re-
sult in almost complete concentration
of the industry on electronics for war
purposes. Such a contingency is not
anticipated but it is always uppermost
in the minds of both government and
industry experts at work on reconver-
sion planning.

Because of the spotty cutback situ-
ation, a number of manufacturers
have idle plants and are dropping
employes while others are still geared
to full production schedules. To re-
lieve those whose plants have dropped
out of military manufacturing, WPB
recently amended Order L-265, bar-
ring civilian radio production, to
permit resumption of non-military
activities on a ‘“spot” basis. This spot
authorization order, or “hunting li-
cense” as it is called, establishes a
simplified procedure to cover applica-
tions for permission to produce elec-
tronic equipment, including home
radio sets.

In the past, appeals under L-265
have been considered only in cases of
unusual hardship, and complete lists
of materials to be used in the produc-
tion of end equipment and components
had to be filed. The new instructions
require only the filing of a form and a
listing of the quantities of seven of
the most critical electronic components
—sockets, capacitors, resistors, tubes,
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transformers, loud speakers, and
reactors.

The amendment also sets forth sim-
ple rules to be followed in asking for
permission to use idle and excess
inventories on hand for civilian pro-
duction. In the past, a special authori-
zation was I"équired, but now no
additional application is needed.

This relaxation of L-265, to be fol-
lowed by complete revocation of that
restricting order when military re-
quirements drop to 75 per cent of the
needs in the first quarter of 1945,
paved the way for partial reconversion
of the industry but it solved only one
of many problems. While it permits a
start on work for civilian products, the
“spot” plan does not ease the com-
ponent parts situation. Those operat-
ing on the “spot” plan still must find
components without benefit of gov-
ernment priorities. And components
still remain as the principal bottleneck
in the reconversion struggle.

Although the materials supply is
getting better, the parts industry and
the OPA are unable after months of
conferences- to reach agreement on a
pricing plan for parts. Until ceilings
on parts are fixed, prices on completed
sets cannot be determined.

The OPA, following the provisions
of its broad pricing policy, insists that
new home receivers be sold at prices
near those prevailing in immediate
prewar days. Consensus of parts man-
ufacturers is that sharply increased
production and administrative costs
prohibit a return to prewar prices.
OPA obtained cost data from three
tube companies and they indicated no
rise in costs of materials and only a
moderate rise in labor costs. Apply-
ing the OPA reconversion formula to
civilian radio tubes on the basis of
that information would allow only a
small increase over prewar prices.
Parts makers, pressing for a liberal
pricing formula on components for
civilian radio sets, and OPA officials
have agreed to supplement the meager
cost data compiled and a questionnaire
on that subject has been distributed
to 75 companies in the parts industry.
The facts and figures assembled will
form the basis of a new pricing
formula.

Both radio set and parts industry
spokesmen have asked that radio
equipment be removed from price con-
trol because of the highly competitive

RADIO NEWS


www.americanradiohistory.com

THE TRADING POST
CONTINUES!

Sprague's fomous free buy, sell, or exchange
advertising service "THE SPRAGUE TRADING
POST” gppears on page 93 of this issue—
and will continue to appear as long os wor-
time shortages create o need for it. Mean-
while, we'll oppreciate it if you continve to
use Sprague Capacitors and Kcolohm
Resistors—and fo ask for them by nome!

=

CAPACITORS FOR EVEI

september, 19145

“COULDN’T

... but here it is!

If you want to bave a look at the Capaci-
tors and Resisters of tomorrow, step in
and see what has been going on ir the
Sprague Engineering Laboratories (if war-
time restrictions would permit!). Then it
will be easy to understand why Sprague
has been a FIVZ TIME WINNER of the
coveted Army-Navy “E” Award!

A typical example is the Sprague Electric
Co. glass-to-metal seal. This amazing de-
velopment answers the old problem of
sealing Capacitors and Resistors against
leaks and moisture, guarding them

WELDING GLASS T0 METAL
@BEDON’L.

HUMIDITY-PROOF
SHOCK-PROOF
LEAK-PROOF

against shock—and doing it without the
ase of glass bushings or adjacent metal
-ings with “raatched” temperature coefh-
-ients of ezpinsion. Actually, there were
many “'scieatfic”’ reasons why glass could
not be fused tc metal—but Sprague not
only proved taat it could be done, but done
economically and in tremendous quantities.

This sort of accelerated wartime engi-
neering is reflected throughout the entire
Sprague line—and that means unsur-
passed qualuy for every unit used on
every day radio work!

SPRAGUE PRODUCTS COMPANY, North Adams, Mass.

{Jobber Sales Organizatica for Products of the Sprague Electric Co.)

SPRAGUE
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A Little Giant
For Business!

Saves carrying a lot
oftools . . ...

4 Single Hex, 4 Double Hex,
3 Double Square Sockets.
Range 3/16 to 7/16. Uni-
versal Drive with Sliding Bar
a Spintite Straight Drive all
in a pocket size nicely fin-
ished metal box. Ask for . .

WaLpeN WORCESTER

e Set 3100A -
4=y
RN

{98y and 3100
ad
A,
i

P %

Send for

Catalog 141

picturing a full

line of Automo-

tive, Aircraft and

Radio wrenches —
tools and boxes.

ALDEN

WORCESTER
e —_—

STEVENS WALDEN, INC.
468 SHREWSBURY STREET

WORCESTER, MASSACHUSETTS

14

See it at
Your Jobber

Two
Combinations

S POT

character of the industry. OPA offi-
cials balk at that on the ground that
price control of radio products must
remain in effect now because of the
short supply. A few tube manufac-
turers have threatened to sell their
civilian tubes directly to jobbers un-
less OPA agrees to liberalize prices.

Meanwhile, OPA has proposed to
the OPA Radio Set Manufacturers’
Industry Advisory Committee a re-
conversion pricing formula for radio
receivers. It would set up a plus or
minus factor as the basis for an appli-
cation for price change. It applies,
however, only to radio receiver models
substantially similar to 1941 models.
If and when the new regulation be-
comes effective, it will supplant the
program under which radio set prices
have been set. The decision as to
parts prices will, of course, have a
direct bearing on any receiver prices
arrived at.

WITH FCC ALLOCATIONS FOR
FM, television, facsimile, non-govern-
ment fixed and mobile services, and
amateur service determined (44 to
108 megacycle band), industry and
FCC engineers turned to the important
task of drafting new-standards of good
engineering practice for the operation
of FM, television and facsimile broad-
casting in the new region of the spec-
trum. The revised rules provide in-
formation to be used in proceeding
with planning and design of new
receiving sets and transmitters.

The FCC was concerned primarily
with the FM frequencies, since all the
other services in the 44-108 band also
have allocations in other portions of
the spectrum and were not wholly
dependent on their additional assign-
ments. FM on the other hand is
receiving an assignment only in that
portion of the spectrum. It now has
a permanent position and one that
is as free as possible from interference
and other shortcomings.

After a series of hearings and oral
arguments dating back to September,
1944, the FCC selected the third (with
some modifications) of three proposals
for FM. The three considered were:
50-68 megacycles, 68-86 megacycles
and 84-102 megacycles. Number two
(68-86) was ruled out immediately
and choice lay between the other two.
Chief objection to Number 1 (50-68)
was the amount of sky-wave interfer-
ence which would result among FM
stations.

The FCC report pointed out, for
example, that interference among 50
kilowatt FM stations at 58 megacycles
from sporadic E transmissions alone
might be expected for 140 to 480 hours
a year at the 50 microvolt contour
from stations 900 to 1000 miles dis-
tant, respectively. In contrast, at 84
megacycles, interference would be an-
ticipated for only 6.5 to 25.5 hours a
year. In addition to measurements
of interference by FCC, the American
Radio Relay League reported that
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there have been thousands of com-
munications via sporadic E in the 56-60
mc. amateur radio band but that there
have been no recorded instances of
such transmission in the 112-116 meg-
acycle band. The amount of sporadic
E interference will vary, says FCC,
with the particular frequency involved,
the power of the transmitters, the
distance between transmitters, the
number of transmitters on a channel,
and other factors. But regardless of
these factors, the region of the spec-
trum above 84 megacycles is superior
to the region below 68 megacycles
with respect to interference.

The FCC report also contained this
paragraph, “For listeners buying FM
receivers in reliance on a belief that
FM is an interference-free service,
these figures are extremely serious.
They mean, for example, that a lis-
tener tuned to a station which is car-
rying the program of his choice may
suddenly find, either that the program
to which he is listening is being inter-
fered with by a station hundreds or
even thousands of miles away, or else
that control of his receiver has been
seized altogether by a distant station
completely obliterating the desired
program of the local station. These
distant transmissions, moreover, are
sporadic in nature, with the result
that his enjoyment may be further
destroyed by an alternative of first
one. program and then another as
transmission vagaries decree. The
effect may well be to render FM re-
ceivers useless to many listeners for
substantial periods of time.”

On the question of a possible delay
if FM were assigned to higher fre-
quencies, the FCC had this to say, “At
the time of the oral arguments, the
estimates of delay were reduced (from
two years) to four months. It may
well be that competition will markedly
reduce even this four-month estimate.
Moreover, this report makes it possible
for manufacturers to begin at once
their planning and design for the
higher frequencies. The War Pro-
duction Board has not yet authorized
construction of AM, FM, or television
equipment for civilian use. Some
months may still elapse before man-
power or materials become available
in sufficient quantities for such pro-
duction to begin. If so, the planning
and design of equipment for the higher
frequencies can be completed before
civilian production of any AM, FM,
and television equipment is author-
ized.”

The FCC adopted alternative Num-
ber 3, with certain modifications, the
specific allocations between 42 and 108
megacycles being as follows: 42-44
mc., non-governmental fixed and mo-
bile; 44-50 mc., No. 1 television chan-

nel; 50-54 mc., amateur; 54-60 mc.,
No. 2 television channel; 60-66 mc.,
No. 3 television channel; 66-72 mc.,
No. 4 television channel; 72-76 mc.,

non-government fixed and mobile; 76-
(Continued on page 136)
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OPPORTUNITY

FIELD OF ...

 RADI/O

ELECTRONICS

Cash in on the big opportunities for good pay, which the Radio-
Electronics Industry offers now and after the war! Get started
today towards a bright and profitable fyture in this fast-moving
billion dollar field. Prepare now to start a business of your own,
or for one of the many positions in FM Radio, Broadcast Radio,
Electronics, Communications, Motion Picture Sound, etc.

DEFOREST OFFERS YOU
THE MODERN “A-B-C’7 WAY

No other Radio-Electronics training provides all three important,
basic A-B-C Training Aids at home. With DeForest’s you use
(A) 8 big kits of Radio Parts and Assemblies to make 133 fascinat-
ing, helpful experiments, (B) 90 “Syncro-Graphic” lesson texts, pre-
pared under the supervision of Dr. Lee DeForest, the “Father of
Radio,” and inventor of the Audion Tube, {C) Use of a genuine
DeVry 16mm. Movie Projector and specially prepared training
films to help you learn Radio-Electronic fundamentals the visual
way—proved faster, easier, more understandable. DeForest’s offers
all this PLUS effective Employment Service which helps you get
started in this fast moving, opportunity industry of the future!

MAIL COUPON FOR COMPLETE INFORMATION

Let us show you how DEFOREST’S TRAINING can help YOU prepare for a
Good-Pay Job or Business of Your Own. See how YOU can learn Rudio-Elec-
tronics, DeForest’s modern A-B-C way, in your spare time at home . . .how YOU
can prepare now for the many opportunities the Radio Electronics industry
offers the trained man! DeForest’s Training can
help YOU just as it has helped others year
after year. Mail the coupon today for more com-
plete information, including a free copy of the big
book “Victory for You!” and Equipment Folder.

L DEFOREST'S TRAINING INCLUDES INSTRUC-
TION IN MOTION PICTURE SOUND EQUIP-

"‘lEARN- BY- SEE|NG,, MENT, FM RADIO AND TELEVISION . ..

G RESIDENTIAL TRAINING IN OUR MODERN
MOVIES AT HOME CHICAGO LABORATORIES ALSO AVAILABLE

To help you master important Radio — ASK US FOR INFORMATION!

fundamentals, you use the more interest-

ing, easier to understand risual method of YOU GET THE USE
OF AGENUINE

Movie Instruction— //
DeVRY PROJECTOR
AND SPECIALLY
PREPARED RADIO
AND ELECTRONIC
TRAINING FILMS

E. B. DeVry, President
DeFOREST’S TRAINING, INC.

2535-41 North Ashland Avenue, Dept. R N-B9
Chicago 14, Illinois, U.S.A.

|

|

|

| Please send me your “VICTORY FOR YOU!”
| BOOK and EQUIPMENT FOLDER
|

|

|

e
" No Other
Home Training
- Provides This Oute

o \Sianding Advantage.

\

. Name. dge__

SEE RADIO CIRCUITS IN ACTION—
Address.

ELECTRONS ON THE MARCHI
City__ i Zone State
0 If under 16, check here for special 0O If a veteran of World War 11,

r & = —-.;-._'_* "
DeFOREST’S TRAINING, INC.
4 CHICAGO 14, ILLINOIS b L
information. check here.

September, 915 15
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CATHODE RAY TUBE
PRODUCTION AT RAULAND

& EVANS SIGNAL LABORATORY,
{ Belmar, New Jersey. .
One of the units of *SCEL

“Signal Corps Engineering Laboratories,

- b o

~,

War demands converted Electronic

® Science into a governmental weapon of
supreme importance. In the develop-

ment of Signalling devices, Television,
Oscilloscopes and a rapidly increasing group of
electronic control equipment, cathode ray tubes
were 2 prime necessity. Since RAULAND has been
known as a pioneer in cathode ray tubes, particularly
in projection types, it was perhaps natural that the
U. S. Signal Corps turned to this organization for
tubes to meet entirely new objectives.

This cooperation with the Signal Corps is significant
in itself. Physicists and engineers of RAULAND
Laboratories are constantly called upon to create
cathode ray tubes to meet many new and varied
uses for the powerful electronic forces they harness.
It is in such delicate problems of research and
precision production that RAULAND engineering
staff and trained craftsmen excel ... and will be
available for full collaboration with postwar indus-
try, especially in Television.

Life-tesfing tubes.

RADIO ... COMMUNICATIONS . . . TELEVISION . . .

16 RADIO NEWS
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® @
*x First in
AS THE HEART OF TELEVISION

RAULAND
ELECTRONIC TUBE DIVISION

Producers of the famous VISITRON Photo-
tubes, for every application and every
make of sound-on-film equipment % Spe-
ciol-purpose phototubes for all industriol
opplications % Developers of the RAULAND
Cathode Ray Tube for Television—to be
heart and brain of the coming Television
equipment, projeciing events as they
occur on full size, 15 foot x 20 foot
theatre screens % Other RAULAND Coth-
ode Ray Tubes include opplicotions for
postwar electronics.

SOUND RADAR

THE RAULAND CORPORATION, CHICAGO 41, ILL.

September, 1943 9
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.n.n imporlant

WARD LEONARD next month will start the distribution of bulletins describ-
ing its greatly expanded line that is now being made available to the trade
through Radio and Electronic Parts Distributors. The line will include a com-

plete assortment of

RESISTORS—=RELAYS—=RHEOSTATS

Each bulletin will be complete in itself and will be distributed as soon as it is

printed. Write for your copies now.

WARD LEONARD ELECTRIC CO.

Radio and Electronic Distributor Division

47 West Jackson Blvd., Chicago, Ill.

18 . RADIO NEWS
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Federal

September,

g

S

— e T

»

ALL NEW — 'incbrporéiér;g new léch-

niques, new circuits, new tubes.

NEW TRANSMITTERS . . . with impres-

sive high fidelity, low harmonic distor-
tion, low hum level . . . with outputs of
1, 3, 10 and 50 kilowatts . . . plus ample
operating safeguards.

The basic unit is the exciter, generating
250 watts of RF power. Iis design per-
mits adding power units as desired . ..
at any time . . . in selected steps that
make possible the different outputs.

0 Sttt e SRS T A

gy 22

NEW ANTENNAS...of two or more

- loops with two or more half-wave ele-

ments, are factory tuned for easy
installation. Standard coaxial lines feed
them.

NEW POWER TUBES... highly efficient,
incorporate notable Federal achieve-
ments in design and production. They
assure long, dependable performance in
FM broadcasting.

Look to Federal for the finest in FM
equipment.

Pelephone and Radio (orporation

Newark 1, N. ].

19
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Up where there are no tracks or signposts, bombers wing faultlessly to
their target—a tiny speck on the map half-a-thousand miles away. Helping
to guide them to their objective are Delco Radio products that harness the
magic of high-frequency waves to the functions of communication, navi-
gation, detection and ranging. From compact radio sets to highly intricate
radar equipment, these products represent Delco Radio’s effective
combination of engineering vision—manufacturing precision.

Keep Buying More War Bonds

DIVISION OF

@3 [ﬁ]@E&A&. BYA@'I"E’&@

RADIO NEWS
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I’U. SHOW YOU HOW TO SUCCEED..RADIO

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

| SUPPLY A
FULL RADIO SET

for practical easy

LEARNING

A

SPRAYBERRY TRAINING GIVES YOU BOTH
TECHNICAL KNOWLEDGE—SKILLED HANDS

There’s only one right way to learn Radio

Electronics. You must get it through sim-
phﬂed lesson study combined with actual
‘ghop’® practice under the personal guidance

of a qualified Radio Teacher. It's exactly
this way that Sprayberry trains you . . . SuD-
plnng real Radio parts for learn-by-doing ex-
perience right at home. Thus. vou learn
taster. your Jnders(andm;. is clear-cut, you
acquire the practical ''know how”’ essential to
a good-paving Radic job or a Radio business
of your own.

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

The very same Radio Parts [ supply with your
Course for gaining pre-experience in Radio
Repair work may be adapted through an ex-
clusive Spravberry wiring procedure to serve
for complete, fast, accurate Radio Receiver
trouble-shooting.  Thus. under Sprayberry
methods. vou do not have one cent of outlay
tor manufactured Test E«quipment which is
not only expensive but scarce.

September, 1943

A GOOD JOB IN RADIO &
TELEVISION BROADCASTING

A RADIO SERVICE
BUSINESS OF YOUR OWN

NOW YOU CAN PREPARE

The offer 1 make you here is the opportunity
of a lifetime. It's your big chance to get
ready tor a wonderful future in the swiftly ex-
panding field of ltadio-Electronics 1NCLUD-
ING Radio, Television, Freguency Modulation
and Industrial Electronics. Be wise! NOW'S
the time to start. Opportunities ahead are
tremendous!  No previous experience
is nceessary.  The Spravbher Course
starts right at the hepinning ot
Radio. You can't aet lost. [t
gets the various subjects across in
siich a clear, =imple way that vou
understand and remember. And,
yYou ean master my entire course
in your spare time. It will not
intertere in any way with yvour
present  duties. ,\lona with vour
Training, )ou recelve  my
famous BU SINESS BUILDERS
which will show vou how to make
:ome nice profits while learning.

JUST OUT!

stand any Radio
the quick key

cireuit. Includes transl
dio symbols. Send for
now. and alunﬂ' with it [
another
Radio-Electronic trainin

Set Diagram.

Read What Graduate Says
‘“One Job Nets About $26.00"

“Since last week I fised 7 radios. all zoond-
paying jobs and right now I am working on
an amplifier system. This job alone wiil 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 t0 my Sprayberry F. .. Sprayberry, Pres.
training’ and [ am net afraid to boa-t about Room 2395

it —ADRIEN BENJAMIN. North Grosvenor- Pueblo, Colorado

dale, Conn.

DON'T PUT IT OFF!

SION,” and “HOW
Get the facts about my training—now! Take and SYMBOLS.”
the first important step toward the money- N
making future of your dreams. All features Name: . o 5 oSty Se -
are fully explained in my big illustrated Address ..... i IS
FREE Catalog which comes to you along with
another vaiuable FREE book you'll be glad (G511 P —

to own. Mail Coupon AT ONCE!
penny postcard.

waany amaericanradinhicstory com

FREE!

“How to Read Radbo Diagrams ard

Sym
. . a valuable uow book which explains
in’ simple Enclish how to read and

o an1l)7ln2 any Radio
Ra-
ths FRFF book

will send you
bigr FREE book descllbll\ﬂ' mv

SPFRAYBERRY ACADEMY OF RADIO

Please rush my FREE copies of “HOW TO MAKI
MONEY IN RADIO,

Tear off this coupon mall m envelope or paste on

RADIO-ELECTRONIC
SERVICE ENGINEER

AT HOME IN SPARE

TIME FOR AMAZING OPPORTUNITIES AHEAD IN
RADIO — ELECTRONICS — TELEVISION

Prepares You for a Business of Your
Own Or Good Radio Job
My training will give vou the broad. funda-

mental principles so necessary as a  back-
ground. no matter which branch of Radio vou

wish to specialize in. [ make it easv for
you to learn Radio Set Repair and Installa-
tion Work., 1 teach vou how to install and
repair llectronic Bauipment. In fact, vou'lt
he a fully qualified RADIO-ELECTRON-
1ICIAN, eguipped with the skill and knowl-
edge to perform efficiently and to make a

wonderful success of yourself.

under-
EProvides

ELECTRONICS and TELKVI-
TO READ RADIO DIAGRAMS

... Age ......

..... State...... .. ..
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"RADAR FOR SLEEP-

WALKERS ? £cHOPHONE IS

SURE TO BE WIDE AWAKE ON i
NEW GADGETS FOR USE ON THE L
CITIZENS’ RADIOPHONE BAND"*

i

%&8&@ i
e

G
- e

e

‘@@_w«a e
Ll i
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i
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HOGARTH’S WIDE AWAKE

Hogarth’s well aware of the future new possibilities for Echophone.

% - / There will be Echophone equipment for use on the citizens' radio

‘ ‘ , / communications service band. It is certain to be low in price, high in
c"°p“°“ ! performance and completely dependable. The present EC-1 covers
from 550 kec. to 30 Mc. on three bands . . . electrical bandspread

o :749 &/M %% M” on all bands . . . self-contained speaker ... 115-125 volts AC or DC.

* Citizens’ radio communications service band, 460-470 Mc., recently proposed by the F.C.C.
ECHOPHONE RADIO CO., 540 NORTH MICHIGAN AVE.,, CHICAGO 11, ILLINOCIS
22 BnADIO NE?\‘S
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Continuous progress in sales and engi-
neeriag has added many items identified by the well known
Amphenol trade-mark. Amphenol distributors have many

new items to sall their customers including products that
will open new markets. Be sure to take full advantage
of this potential. Check the items listed above.
Are you selling them all?

AMERICAN PHENOLIC CORPORATION

Chicago 50, lllinois ® In Canada ® Amphenol Limited ® Toronto

U.H.F Cables and Connectors 8 Coadmt ® Cabis A blies @ otoes (A-N, UH.F, Beitish) ® Radio Pacts ® Plastios for [ndustey

September, 1945
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L/ THINK t'LL
WRITE HAMMARLUND
AND TELLTHEM WHAT
L/ "~ THAVE INMIND FOR

MY POSTWAR
RECEIVER

4

. { '’ e
| - 1 -
2K - ;

(=

X
3

(

WHAT DO YOU WANT?

THE SUPER-PRO and HQ-120-X were, and still are,

tops in the Ham field and after the war we’ll have a com-

plete line of receivers to meet every requirement. What
\NR\"E we want to know is what you'd like . . . in the way of
\\\O\N\ appearance, accessories, special features. Let us know
what you have in mind. Suggestions (good or bad) will
be welcome and will help us to give you the best . . . just

the way you want it.

Send your suggestions to “Postwar Development”
Desk 12

HAWMMARLUND

THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST,, N. Y. C.

ESTABLISHED 1910 MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
24. RADIO NEWS
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Development of

CARDIAC DIAGNONTIC

The electronie

industry has aguin furthered the

advancements in the medical field by supplying

more modernly designed equipment nsed extensively

by cardiologists for

urements that must be made by
a cardiologist in making a diag-
nosis of the heart are:

1. The electrocardiogram--a
graphic registration of the action
potentials of the heart. The ac-
tion potentials are electrical im-
pulses which are generated by
nerves and conducted by nerve
fibers to the various components
of the heart. The action poten-
tials and the nerve conduction
system act like an automobile
ignition-distributor system for
triggering the chambers of the
heart to create a proper pump-
ing sequence.

2. The phonocardiogram and the
stethoscope—sounds are gener-
ated by the heart, valves, and
vascular sysiom which may be
heard via the stethoscope or reg-
istered graphically by means of
the phonocardiograph or stetho-
graph as it is alternately called.

3. The mechanical pulsations—the
pumping action of the heart cre-

QOME of the more important meas-
[\

September, 1945

diagnosing heart

ailments.

ates a mechanical movement of
the chest and over the blood ves-
sels. The graphic registration
of these mechanical movements
is known as the sphygmogram or
polygram.

4. X-ray—measures the physical

size and shape of the heart.

The sphygmomanometer-—meas-

ures the blood pressure in the

arteries.

Some knowledge of the presence of
heart sounds and their value in car-
diac diagnoses may date back to Hip-
pocrates’ work, “De Morbis,” in which
vague reference to “immediate” (by
placing ear to chest) auscultation is
made. William Harvey, however, was
one of the first to give convincing in-
formation regarding the presence of
heart sounds (“De Motu Cordis™). It
was not until 1819 that the character
of heart sounds under normal and
pathological conditions was described
by Laénnec (“Traité de Pauscultation
médiate,” tome 1) who employecd “me-
diate” (via stethoscope) auscultation
in obtaining his data. Laénnec’s ob-

ot
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INSTRUMENTY

By MAURICE B. RAPPAPORT

Research Eng., Sanborn Co.

Fig. 1. Thke Stetho-Cardiztte instrument
produced by the Sanborn Company. It

provides simultaneous or separate
stethogram and =lectrocardiogram,
plus amplified auscultation. The cir-
cular inserts show various views of
the photographic film chamber.
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Fig. 2. Frequency response characteristic of the average of a large
number of acoustic stethosccpes, minus the effects of the chest piece.
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Fig. 3. Resultant curves of the three open chest pieces of Fig. 5,
as compared with diaphragm type chesi piece. The higher the deci-
bel reading, the higher is the relative efficiency of the chest piece.

* *

Fig. 4. Diagram showing the elaborate optical system employed in a continuous re-
cording electrocardiograph. This instrument will operate unattended for 26.7 houss.
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servations were purely qualitative, as
it was obviously impossible for him to
make any positive measurements with
his monaural stethoscope.

Hiirthle, in 1893, described a
method of measuring graphically the
apex beat (chest wall movement
caused by cardiac action) and the in-
stant of occurrence of the first heart
sound (to every normal heart cycle
four possible sounds may be heard,
namely the auricular, first, second and
the third). The apparatus consisted
of a microphone which excited an in-
duction coil; this in turn excited a
frog nerve-muscle preparation which
scratched a tracing on a smoked
screen. In 1894, Einthoven and Geluk?
substituted a capillary electrometer
for Hiirthle’s frog nerve-muscle prep-
aration and obtained the first graphic
representation of the vibrations cov-
ering the first heart sound. Some
years later, Einthoven® replaced the
capillary electrometer with the string
galvanometer, which increased the ac-
curacy considerably.

Electrical phenomena of cells, tis-
sues, and organisms have been studied
with increasing intensity during the
past 150 years. However, in 1856,
Kalliker and Miller first showed that
electrical phenomena occur during
heart action by observing rhythmic
contractions in a nerve-muscle prepa-
ration placed in contact with the
beating heart. Waller, in 1887, was
the first to record the human electro-
cardiogram and shortly after this Bay-
liss and Starling obtained the first
satisfactory tracings on mammalian
hearts. The capillary electrometer
was used in this early work and was
the first instrument capable of re-
cording voltages produced by the
heart. Einthoven,* in 1903, introduced
the first clinically practical and accu-
rate instrument for registering the
electrocardiogram, known as the
string galvanometer. Einthoven who
was a physicist as well as a physiolo-
gist may be further credited with the
preliminary development of electro-
cardiography as an important clinical
science. For nearly 20 years, clinical
electrocardiograms were taken exclu-
sively with string galvanometers and
they are extensively used today. With
the perfection of the thermionic vac-
uum tube, which took rapid strides
soon after World War 1, it became pos-
sible to record electrocardiograms
with oscillographic units operating in
conjunction with electronic amplifiers.
Electronic electrocardiographs are
more popular now because of their
greater flexibility.

About the turn of the century, Mac-
kenzie® developed a clinically practi-
cal polygraph. The term ‘“polygram”
means many writings and as applied
to the circulatory system refers to the
many writings which can be secured
as a result of activity of three ana-
tomical units of the circulatory sys-
tem. Thus a tracing secured from the
venous circulation is called a phlebo-
gram; a tracing from the arterial cir-
culation is called an arteriogram and
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a tracing from the precordial area is
called a cardiogram. The apparatus
is also quite commonly called a sphyg-
mograph.

A sphygmogram, or polygram. as
differentiated from an electrocardio-
gram, depicts entirely different phases
of heart activity. Electrocardiograms
principally depict three of the five
properties of heart tissue. namely,
stimulus production, excitability, and
conductivity. Polygraphy is princi-
pally concerned with the function of
contractibility. ‘'There is as yet no
graphic method that yields informa-
tion concerning the fifth property of
heart muscle, which is tonicity.

X-rays and fluoroscopy, which will
not be discussed in this article, serve
to give the cardiologist information as
to heart size, location, shape, etc.

The sphygmomanometer, which all
physicians carry at all times in their
medical bags, is a development of the
initial experiment of Stephen Hales
in 1733. Hales was the first to actu-
ally record the blood pressure of a
horse by inserting a tube into the fe-
moral artery and allowing the blood
to rise in a vertical tube; from the
height of the blood column, Hales cal-
culated the pressure. The procedure
of inserting a cannula into an artery
is a rather impractical clinical proce-
dure. Thus, indirect methods were de-
vised which permit the estimation of
blood pressure without entering the
interior of an artery and are the type
used at present by all physicians. The
first indirect sphygmomanometer was
devised by Riva-Rocci,% in 1896, and
has been considerably perfected since
by many investigators. An electronic
blood pressure recorder has been de-
vised and described by Rappaport and
Luisada.’

Although the acoustic stethoscope
has been in constant use by the medi-
cal profession since 1819, the acoustic
characteristics had not been investi-
gated to any great extent until 1941
by Rappaport and Sprague® ? who
considered the acoustic stethoscope as
a closed acoustic system for conduct-
ing sound by air transmission from the
surface of the chest to the observer’s
ear. It was observed that the sound
vibrations are altered by the acoustic
stethoscope. The degree of modifica-
tion depends to a considerable extent
upon the type of chest piece employed.
Rappaport and Sprague’s conclusions
on the characteristics of acoustic
stethoscopes are:

1. The open stethoscopic chest
piece, or bell, when applied to the
patient’s chest, may be consid-
ered as a diaphragm type of
chest piece. The skin which is
bounded by the lip of the bell
forms the diaphragm, and the
fleshy portion under the skin
acts as a damping medium.

2. The larger the diameter of the
open stethoscopic chest piece, the
better its response to low-pitched
sounds. This is accomplished at
the expense of the higher fre-
guency components.

3. The greater the pressure with

September, 1913

Fig. 5. Photograph of three open and one “Bowles’” diaphragm chest pieces
represented in Fig. 3. The dimensions of the bells are as follows: The lip
diameter of the large open bell is 2.0 inches: of the medium open bell. 1.5
inches: and of the small bell, 1.0 inch. The “Bowles” chest piece employs a
diaphragm 0.015 inch thick and a freely working diameter of 13 inches.
The internal volume of the large bell is 12.7 c.c.; of the medium bell, 6.2
cc.: of the small bell. 2.3 c.c.; and of the diaphragm bell 2.5 c.c.

which the open stethoscopic
chest piece is applied to the pa-
tient’s chest, the better is the
response of the stethoscope to
higher frequency components.
Thus, by varying the application
pressure, the physician exerts a
variable selective action upon
the sounds because the natural
period of the skin diaphragm
which is bounded by the chest
piece depends on the pressure
with which it is applied.

The principle of operation of the
Bowles (diaphragm) chest piece
is similar to that of the open
bell, except that additional at-
tenuation of the lower pitched
heart and chest sound compo-
nents is accomplished by the ac-

tion of the rigid diaphragm of
the Bowles chest piece.

Fig. 2 shows the manner in which
the average of a large number of
stethoscopes modifies the heart sound
vibrations with respect to frequency.
This curve does not include the modi-
fying effects of the stethoscopic chest
pieces. The frequency response char-
acteristic of any single acoustic steth-
oscope is not as regular as in Fig. 2
because all acoustic stethoscopes pos-
sess resonance peaks which superim-
pose themselves upon the smooth av-
erage curve.

Fig. 3 shows the approximate rela-
tive efficiency of the four chest pieces
of Fig. 5 with respect to frequency,
as ascertained by Rappaport and
Sprague. Some of the more important
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Fig. 7. Schematic diagram of the sound amplifier employed in the Stetho-Cardiette.
The complete unit is shown in Fig. 8, while the schematic for the electrocardio-

graph amplifier is shown in Fig. 12.

The entire unit is battery operated.
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Fig. 8. The Stetho-Cardiette amplifier em-

ploying a total of 7 radio tubes: a set
of 3 tubes is used for the stethograph
section while the other 4 are used for the
electrocardiograph. Schematic diagrams for
this unit are shown in Figs. 7 and 12.

conclusions that may be drawn from
these curves are as follows:

1. The efficiency of the three open
bells improves, with respect to
that of the diaphragm bell, as the
frequency is decreased.

2. The larger the diameter of the
open bell, the more efficient is
the bell at the lower frequencies.

3. The large bell exhibits a reso-
nance effect in the upper auscul-
tatory region that is character-
istic of a Helmholz resonator of
such dimensions. The resonance
points of the smaller bells are
above the auscultatory range and
so are not shown in the graph.

If a summation of the frequency

response curves of the average acous-
tic stethoscope and any of the chest
pieces is taken, the over-all frequency
response curve may be manifested.
Obviously, as the resultant curve is
not linear, the sounds must be altered
before reaching the observer’s ears.
A characteristic of average normal
hearing is the inability of the human
ear to perceive as of equal loudness,
sounds of differing frequency which
possess the same intensity. A graphic
representation of this nonlinear char-
acteristic of human hearing is known
as an audiogram, and is obtainable by

plotting, as ordinates, the minimum
perceptible sounds applied to the tym-
panum of the ear (expressed in dynes
per-square-centimeter or bars), and
as abscissae their frequency in cycles-
per-second. Fig. 10 is an average
audiogram (heart sound range) which
was obtained on a large number of
persons with normal hearing. The
individual audiogram is not so smooth;
peaks and valleys are superimposed.
In addition, only rarely are two pair
of ears found to react alike, or even
the two ears of any one person.

The curvature of the average nor-
mal audiogram approximates what is
mathematically known as a logarith-
mic curve. Thus, it can be concluded
that the human hearing mechanism
alters or distorts logarithmically, with
respect to frequency, the relative in-
tensities of the components of the
sounds that dre transmitted to the
tympanum of the ear by the stetho-
scope.

Since the development of the Mac-
kenzie polygraph, various mechanical
methods have been devised to record
the sphygmogram or pulse. Some
make use of lever systems in direct
contact with the skin, so that the
skin motion is magnified, and the tip
of the final lever traces out the rec-
ord on a moving surface. Qther de-
vices couple the lever system to the
skin by an air column contained with-
in a piece of rubber tubing. A pickup
mechanism (glycerine pelotte or a
funnel) is applied to the skin and
connected to one end of the tubing.
The opposite end of the tubing is con-
nected to a receiving tambour whose
diaphragm actuates a recording lever
system.

The vibration -characteristics of
these lever systems unfortunately are
not suited to accurate recording of
the pulse wave for two reasons.
Their deflection speed is usually so
slow as to obscure rapid fluctuations
in the graph, and they are often not
properly damped, so that they have
a tendency to produce spurious vibra-
tions in the record as a result of their
own oscillation.

In an attempt to remove the dis-
tortion caused by slow deflection speed,
an optical rather than a mechanical
recording system was used and

Fig. 9. Schematic arrangement of string galvanometer electrocardiograph. The phys-
ical principle upon which the Einthoven string galvanometer is based is the same as
that used in the electric motor. The moving part of the instrument is a very fine
filament called the string which carries the current to be registered. When a cur-
rent flows through the string it moves in proportion to the magnitude of the cur-
rent. The movement is magnified by the optical system and recorded by the camera.
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brought to a high state of perfection
by Frank. The air column coupling is
retained, but the diaphragm at the far
end of the tube carries a mirror which
is arranged to twist as the diaphragm
moves under the influence of the air
pressure variations within the rubber
tubing. A beam of light reflected
from this mirror acts as optical lever
which is capable of providing a greatly
magnified record of the mirror move-
ment on the photographic film, with-
out in any way adding to the inertia
of the moving parts. This optical
method can be made to have a deflec-
tion speed which is satisfactory for
pulse recording.

It would seem, therefore, that an
electrical method of recording the
pulse is desirable. The electrical
method requires, first, changing the
skin motion into an electrical energy
by some form of microphone. This
involves a short air column coupling
from the skin to the diaphragm of the
microphone. The output of the mi-
crophone, which consists of a series of
electrical impulses occurring at cai-
diac rate, may then be recorded by a
standard electrocardiographic ampli-
fier and galvanometer system.

Miller and Whitel® devised a gen-
erator method, whereby the mechan-
ical energy actuates some form of
electrical generator which converts
the mechanical energy directly into
electrical energy for the transi-
tion process. As such, the crystal
microphone appears to be peculiarly
adapted to this problem of pulse re-
cording. This device is based upon
the property which some crystals have
of generating an electrical voltage
when the crystal itself is twisted or
squeezed; the magnitude of the volt-
age is proportional to the applied force.

The electrical energy is led off from
the crystal by thin, metal-foil elec-
trodes, cemented to opposite faces of
the crystal. The combination of the
electrodes and crystal, when no pres-
sure is applied to the crystal, forms
a condenser of definite capacity.
When pressure is applied to the crys-
tal, the condenser appears to have a
generator added to it.

Electrically, therefore, the crystal
microphone may be represented by a
generator in series with a condenser,
as shown in Fig. 6A. The electrical
energy developed within the crystal is
too small to be used directly with re-
cording instruments. It is necessary,
therefore, to insert an amplifier be-
tween the microphone and recording
instrument. The load which the
amplifier, Fig. 6B, presents to the mi-
crophone will be essentially a resist-
ance (the grid leak of the first tube).
The voltage delivered to the amplifier
(E,) will differ from that developed
by the microphone (E;) because of
the presence of the condenser (C).
The distortion introduced by the ca-
pacity C is a function of the rate at
which the voltage E, is varying and
the relative sizes of ¢ and R, which
can be gauged by a single factor,

(Continued on page 106)
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CILLATORY

Audio oscillator described in the December, 1943, issue of RADIO NEWS. This
instrument had the added feature of providing both sine and square waves.

The audio oscillator is an indispensable test in-

strument for either the home or the laboratory.

N AUDIO oscillator is one of the
most versatile pieces of equip-
ment which is within the reach

of the majority of radio repairmen,
amateurs, and laboratory workers. Its
uses are manifold.

An audio oscillator is essentially a
generator of sinusoidal audio fre-
quency voltage, i.e., those frequencies
which the human ear can perceive.
This range is generally 20 c.p.s. to 20,-
000 c.p.s., although some so-called au-
dio oscillators go as high as 200,000
c.p.s. More generally the range im-
mediately above audibility, i.e.., 20,000
c.p.s., is referred to as supersonic.

There are many types of audio os-
cillators, including ‘“beat-frequency”
or “heterodyne” type, Wien bridge,
parallel T network, resistance stabi-
lized, and even our old friend the
Hartley oscillator which may be used
to generate audio frequencies. There
are a host of others, but the most fre-
quently used are the beat-frequency
and Wien bridge RC types.

The beat-frequency oscillator con-
sists of two radio frequency oscilla-
tors, usually operating in the neigh-
borhood of 100 kc., being beat together
in a detector. The frequency of one
is varied, which results in a beat fre-
quency from zero cycles-per-second
to forty kilocycles or more. This type,
if properly designed, may be accu-

September, 1943

rately calibrated, possesses low distor-
tion, and has the big advantage that a
large frequency range may be covered
on one rotation of the frequency dial,
and the .output is very constant.

The Wien bridge, or RC oscillatar,
consists of a degenerative amplifier in
which the frequency of oscillation is
determined by a resistance-capacity
network that provides regenerative
coupling between the input and out-
put. Means is usually provided to
maintain the output voltage constant,
and may take the shape of a small
lamp which is placed in the cathode
circuit of one of the tubes. Its “vari-

and their
Applications

By
J. C. HOADLEY

able resistance with current” charac-
teristic provides an ‘‘automatic vol-
ume control” effect and is very effec-
tive in maintaining the output of the
oscillator constant. The Wien bridge
has the advantages that it is inexpen-
sive to build, is very stable, and has
unusually low distortion by virtue of
its large amount of degeneration.

There are many excellent models of
both types on the market, or those
who would like to build their own can
refer to the simple models described
in the May and December 1943 issues
of Rapio NEWS.

One of the most typical uses of the
audio oscillator is in the determination
of the frequency response character-
istics of an audio amplifier. The oscil-
lator output is introduced into one of
the amplifier’s inputs and the oscilla-
tor's output voltage is held constant.
The amplifier is now terminated in a
suitable resistive load across which
is connected an a.c. voltmeter.

Incidentally, a.c. voltmeters of the
copper-oxide rectifier type do not have
a flat response characteristic. They
are prone to fall off at the high fre-
quencies. Fig. 2 shows the actual re-
sponse characteristic of a typical unit.
The response is uniform up to 1000
cycles-per-second, and then it falls off,
being down almost 50 per-cent at 30,-
00GC c.p.s. This curve was obtained by
connecting the voltmeter to an audio
oscillator to which was also connected

(Continued on poage 138)

Fig. 1. Response curves of an audio amplifier with both bass and treble

tone controls.

An audio oscillator was a must in plotting these curves.
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servicing of radio and electronic
equipment three types of meas-
urements are primary and funda-

lN THE design, development, and

mental essentials. Voltage, current,
and resistance must be capable of be-
ing measured to an order of accuracy
depending upon the particular design
problem involved. As the complexity
of a particular design or maintenance
problem increases, measurements will
of necessity involve other quantities
and characteristics, but they will
practically all stem from the basic
root of voltage, current, and resist-
ance. The degree of accuracy with
which final and complex relationships
may be determined may, in many in-
stances, depend upon the accuracy of
the measurement of the fundamental
quantities,

Voltmeters, ammeters, and resist-
ance-measuring instruments are
available in normal times, of accuracy
rising with cost, adequate for almost
any order of precision. Because, out-
side of the serious laboratory, instru-
ments permitting of precise measure-
ment of resistance are not too fre-
quently encountered, and be~ause of
recent developments operating to ma-
terially reduce the cost of such instru-
ments, it is felt that a description of
a wide-range precision d.c. resistance-
bridge reflecting these advances may
be welcome.

Reference to any good engineering
textbook will reveal what most read-

30

BRIDGE

By
McMURDO SILVER

McMurdo Silver Company

Simple in design and con-
struction, this precision
resistance bridge is in

reach of all servicemen.

Fig. 1. By employing a novel method of calibrating an or-
dinary standard dial, an accuracy of .2% is obtained.

Fig. 2. Simplicity is the keynote for construction. Al
components are mounted directly to the

ers already know—that there are in
general use two basic methods of re-
sistance measurement. The first, or
volt-ammeter method, involves deter-
mination of resistance of an unknown
sample in terms of measurement of
the voltage across and the current
through the sample resistor. Accuracy
is a function of the voltmeter and
ammeter used. For general all-around
use, this method is not particularly
convenient.

The conventional ohmmeter may be

www americanradiohistorv com

front panel.

regarded as a simplification of the
volt-ammeter method in that a known
voltage is presumed and resistance of
an unknown specimen, therefore, be-
comes a function of the current flow-
ing through the circuit of battery, mil-
liammeter, and unknown resistance.
Direct reading of resistance values is
made possible by suitable calibration
of the milliammeter scale in resist-
ance values. Probably the most com-
monly used method of resistance
measurement today, the ohmmeter

RADIO NEWS


www.americanradiohistory.com

method in commercial form, is seldom
capable of a high order of accuracy.
Consideration of the substantially
logarithmic slope of the resistance
scale of the usual ohmmeter indicates
that it becomes increasingly difficult
to read due to extreme crowding on
high values of resistance. For low
_values the ohmmeter scale is not un-
duly crowded, but the meter error
here usually contributes to a signifi-
cant order of inaccuracy. This can be
easily understood when it is remem-
bered that the average milliammeter
is rated in accuracy at plus or minus
2% of full scale reading. Thus an error
of 2% at full-scale may translate into
an error of ten times this magnitude,
or 20% when readings are made at
10% of full-scale value, A careful ex-
amination of several commercial and
generally available ohmmeters reveals
errors of this magnitude as not un-
usual—errors so great as to destroy
the validity of measurements made
with such instruments for all except
the roughest sort of field servicing of
very simple radio receivers and the
like.

The second basic method of resist-
ance measurement is through the use
of a Wheatstone Bridge circuit. Here
the accuracy of the microammeter,
usually employed as an indicator, is of
little or no consequence, since its func-
tion is purely to indicate a condition of
no current or no voltage brought
about through the adjustment of
known standard resistors which may
be produced to provide almost any
desired order of accuracy, and in
terms of which the resistance of an
unknown resistor may be precisely de-
termined. The instrument to be de-
scribed is of this type and so is suit-
able for use in the serious laboratory
where accuracies of four significant
figures are required.

Because of war-occasioned develop-
ments in the processes of producing
the various required components to a
high degree of accuracy, in large
quantities, and at relatively low cost,
it becomes possible to produce a high-
ly accurate, wide-range resistance
bridge at a final price markedly be-
low heretofore available designs. This
is also made possible by substitution,
as has infrequently been done hereto-
fore, of a continuously variable po-
tentiometer for a mass of individual
resistors and their associated switches.
This is no new or novel concept, but
merely the application of the obvious
to a fleld which has seemed, in the
main, to adhere to construction and
design methods necessary some dec-
ades ago when continuously variable
resistors of adequate permanence and
accuracy could not be produced. Very
definite advantages accrue from this
technique, including a direct reading
instrument with which a multiplicity
of individual figures need not be men-
tally added to yield a result, markedly
increased speed of operation, and the
ability to employ the resultant bridge
as a “limits bridge,” as in production
testing.

September. 1915
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Fig. 3. Diagram of resistance bridge.

Figs. 1, 2, and 3 illustrate and dia-
gram the McMurdo Silver Company
Model 901 resistance bridge, complete-
ly self-contained, and having a total
range of from .01 ohms through over
10 megohms, the latter obtained by
addition of an external dry battery of
approximately 90 volts potential.
Housed in a grey-enameled metal cabi-
net but 1214” long, 7% ” high and 3%"”
deep, all components are mounted di-
rectly upon a reverse-etched 7” by 12”
aluminum panel 34:” thick finished in
a very light grey color obtained by
chemical treatment of the aluminum.
The non-glare satin finish so obtained
is protected by application of a per-
manent clear lacquer and provides an
ideal background against which to
read the black figures permanently
etched thereon. For visual contrast,
the actual resistance dial is reversed in
color-scheme—white figures upon a
gloss black background obtained from
anodizing the 5” diameter aluminum
dial.

As can be seen from Figs. 1 and 2,
all component parts are mounted upon
the two faces, front and rear, of the
panel. This results in an order of sim-
plicity and accessibility which is a far
cry indeed from usual more complex

www americanradiohistorvy com

Meter employed is a 100-0-100 microampere type.

and no more accurate resistance
bridges of heretofore conventional and
costly construction. In operation, an
unknown resistor specimen to be meas-
ured is connected to the pair of sub-
stantial binding posts marked “Rx” at
the lower left of the panel, the “MUL-
TIPLY BY” range switch set to give
a range upon the large dial in which
the unknown resistor is presumed to
lie, the left center toggle-switch
thrown upward to apply the internal
6-volt battery to the bridge circuit,
and the main dial rotated to produce
a zero, or center, reading upon the
“null indicator” microammeter. Rough
bridge balance so obtained, the push-
button switch to the lower right of
the meter is pressed to increase meter
sensitivity to maximum, and the main
dial readjusted to give zero reading
on the microammeter. Resistance
value of the unknown specimen is then
read directly from the main dial by
multiplying its reading by the ap-
propriate decade factor as indicated by
the position of the “MULTIPLY BY”
knob.

For resistance values in the range
of 1 to 11 megohms the 6-volt internal
battery does not give sufficient meter

(Continued on page 132)
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By
SWANEE TAYLOR

The conversion of all airway radio equipment to the static-

free, very-high-frequency ranges, will mean safer flying days.

F THE great multitude of tech-
nical marvels predicted for
postwar living, airmen look for-

ward most hopefully to the switch to
very-high-frequency (v.h.f.) ranges
along the Federal Airways. For, adop-
tion of this staticless system will re-
move one remaining “insoluble” buga-
boo in aerial navigation, thereby giving
hearty assurance of many happy land-

ings to come. Furthermore v.h.f.
ranges are not war babies all swaddled
in the mysterious uncertainties of mil-
itary secrecy such as, for example,
radar. Rather, v.h.f. is a prewar de-
velopment by the Civil Aeronautics
Administration and its application is
simple and readily understandable to
every pilot.

In order to duly appreciate the mag-

s aa

Top view of field detector unit.

This instrument has particular

application in measuring the radio field strength of airport glide paths,

Side view of field detector unit shows sturdiness of construction,
important when designing very-high-frequency radio equipment.
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nitude of v.h.f.’s value in aviation it is
well to recall the many problems radio
engineers were faced with when they
undertook to supply air transportation
with safe, dependable and, most im-
portant, acceptable navigational aids.
Quite naturally the starting point lay
in the realm of the then existing low
frequency system. Low frequency had
been highly successful in maritime
service and in the field of program
broadcasting. But when radio took
to the air, literally, engineers became
acquainted with a new and inordi-
nately loud yowl of dissonance—soon
to become known as pilot-static.

From the start aviators set up bit-
ter and sustained complaint against
a new instrument which had offered
so much promise. Of course the early
equipment, designed especially for air-
craft use, had to be more or less along
experimental lines. Lightness and
compactness were the watchwords,
with a result of some sacrifice in per-
formance. But even so, radio engi-
neers were at a loss to understand the
vehemence of pilot reaction. Few, if
any, radio men were flyers and, safe to
say, none of them had an inkling of
the completeness with which airmen
had hailed radio as the panacea to all
their navigation ailments. Pilots
pointed out that they couldn’t hear
the signal in their headsets because
of some strange noise and flatly de-
clared that radio was a failure.

Whereupon, research minds set
about first to seek out the noise, and
secondly to silence it. Which proce-
dure, in passing, has, with time, proved
to be a success.

Radio engineers soon discovered that
spark plug ignition was a very pro-
nounced source of disturbance. The
cure here was an easy one, achieved
simply by shielding the individual
plugs and thereby preventing “sig-
nals” from the plugs being picked up
in the receiving sets. Oddly enough,
in later years it would be noted that
spark plugs ‘“broadcast” at very-high
frequencies and therefore must be
shielded better still.

However, eliminating spark plug in-
terference merely marked the first
losing leg of a long chase by radio en-
gineers to overtake airmen’s objec-

RADIO NEWS
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tions. Tt would seem that each time
radio science rose to overcome a prob-
lem, it automatically reared a new
complexity with which to wrestle.
The case of spark plug noise was the
first and a highly apt example; once
the engineers damped out the clatter
set up by spark plugs, this gave the
pilots an opportunity to hear and
really appreciate the full effect of at-
mospheric static. Words fail utterly
to carry the true content of the pilots’
anguish at this turn of affairs. This
time the tenor of their complaint was,
“What good is radio when you can't
hear it in bad weather, at a time when
you need it most!” Which, in all fair-
ness, raises a reasonable objection.

The best brains in radio promptly
set out to overtake and pass this, the
leading problem in radio air naviga-
tion. All manner of static eliminators
were tried. Experiments were made
with new types of transmitters to
very little avail. As a matter of fact,
the loop antenna proved to be a dis-
mal failure in that it introduced the
so-called night effect and station in-
terference. The horizontal legs of
the loop were responsible for signals
bouncing off the ionic layer and re-
turning to earth hundreds of miles
away. Again it must be left to the
imagination to conjure up the blister-
ing thoughts of a pilot trying to pick
the call letters of Grand Forks out of
the Nebraska night only to get some
station in Southern Virginia.

Added difficulties came in the form
of snow and rain static with increased
speeds of aircraft. Each raindrop and
each snowflake contains a small elec-
trical charge which is released upon
striking a surface. In the early days
of slow moving, fabric-covered air-
planes, this went unnoticed. But with
the coming of metal aircraft, moving
at speeds from 2 to 3 miles-per-minute,
an enormous quantity of raindrops
strike the wings and fuselage in the

short space of seconds. Naturally, the
metal surfaces conduct the electrical
discharges straight into the radio sys-
tem. Happily, though, this particular
howl against radio was subdued with
the grounding out of the phenomenon.

The story of the other principal dif-
ficulty which haunts the low frequency
band, multiple or split beam trouble,
and how it was overcome, is too well
known to be repeated here. Needless
to say, static remained the villain of
the tale; true, a somewhat subdued
villain, but a bad actor still. So much
so that neither visual-directional aids
nor instrument landing (under zero-
zero conditions) could become a part
of every-day flying. As far as visual
on-course indicators were concerned,
static affected the needles to such an
extent that it was utterly undepend-
able within 50 miles of an electrical
storm. Rain and snow static, even
heavy fog, ruled out all possibility of
instrument landings even being con-
sidered.

And if airmen were concerned over
a lack of perfection, their radio coun-
terparts were far more so. The flyers
regarded the situation with uninhib-
ited cynicism, while radio engineers
accepted it as a never-ending chal-
lenge to their talent and ingenuity.
Thereupon, all the personnel within
the Radio Development Section of
CAA bent to the challenge with re-
doubled efforts. And, happy to say,
these cfforts produced a steady flow
of innovations, improvements, and re-
finements in aviation radio. So much
so that in a phenomenally short time,
almost a matter of months, the avia-
tion industry wholeheartedly accepted
the radio art as a vital adjunct to safe
flight. Even the pilots modulated
their yowl to a soft mutter.

With the technical development, fa-
miliar to all friends of radio, the radio
range system on Federal Airways out-

Rircrait v.h.l. receiving set.

truth that radio air navigation had
actually come to need more “air
space.” By 1938 there were some 291
range stations operating in the al-
lotted 200-400 kc. band, raising the
problem of station overlapping and
with no relief in sight. Obviously, if
air travel were to continue to grow
in this country, sufficient “air space”
had to be sought at some other fre-
quency. The only practical band open
was in the v.h.f. domain, somewhere
between 30 and 300 megacycles.

Of course, considerable research had
gone on in the field of very-high-fre-
quency by the Radio Development Sec-
tion. In fact visual markers, check-
points, along the airways were al-
ready operating in the v.h.f. band.
Therefore the change from low fre-
quency to v.h.f. would appear to be a
step of normal progression.

However, the inside story of the

grew itself. It came as a startling
= QMg SR R o et - ::"'u'.-. & g-m":{?

Portable field detector.

V.h.i. design permits
more compuact construction of radio equipment.

Horizontal loop antenna approx. 22 inches square.

1945

September,
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Cross-pointer instrument employed with v.h.f.
instrument landing equipment indicates
position of aircralt in relation to runway.
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Part of ground station equipment includes. as
shown. the side-band generator and cudio racks.

highly scientific approach to the prob-
lem by CAA engineers makes fascinat-
ing reading even to laymen. Early-
day reports, of 1939-40, contain a
strong detective story flavor of a crim-
inal about to be brought to bay. For
example, notice the determined in-
tent to explore every megacyclic ave-
nue to track down the villain con-
tained in the introduction to a report
on Progress in Development of a Very-
High-Frequency Radio Range, issued
in 1940:

“For the past two years the Radio

Development Section has been con-

ducting numerous field tests directed
toward the application of very-high-
frequency to the radio range. First
experiments on a 63-megacycle four-
course radio range were very encour-
aging and were disclosed in a prelim-
inary report in the early part of 1938.

“Immediately following these ex-
periments similar apparatus was con-
structed for the purpose of investigat-
ing the 120-130 megacycle band which
was allocated to the Civil Aeronautics
Authority for radio ranges. Numerous
flight tests were conducted on a fre-
quency of 125-megacycles, using sev-
eral different types of antenna sys-
tems to produce both two- and four-
courses at Indianapolis, Ind, and
Pittsburgh, Pa.”

The report goes on to say that in
these tests the transmitters used were
the Type TXI, crystal controlled, which
delivered 100 watts of output power.
A conventional Class-“B” modulator
was used in conjunction with a 110-

34

Antenna house and tower.

cycle vacuum tube tone oscillator. To
operate on 125-megacycles the neu-
tralized driver stage was converted
into a frequency doubler, the output
of which was sufficient to excite fully
the power amplifier at 125-megacycles.
A modified Type AC-74 interlock re-
lay was used to key the radio fre-
quency transmission lines in the N-A
“on-course” sequence.

To receive the 63-megacycles sig-
nals, a Type RUB, crystal controlled
ground station receiver was modified.
This receiver used a loaded coaxial
line input circuit, two-stage interme-
diate frequency amplifier at 385 kec.
with a 40 ke. band width, and a two-
stage audio frequency amplifier. A
vibrator type power supply unit sup-
plied the necessary high voltage.

In all flight tests at 125-megacycles
the aircraft receiver used was a su-
perheterodyne, using tuned coaxial
line input circuits and a tunable co-
axial line radio frequency oscillator of
high stability. The receiver had a
tuning range of 60-130 megacycles
and its stability was excellent after a
warm-up period of approximately one
minute.

In the ensuing months there fol-
lowed exhaustive tests. The greater
part of the experimentation and re-
search was conducted at Pittsburgh
where, due to mountainous terrain,
much multiple or split beam trouble
had been encountered. The results of
these tests were in the main of a
happy nature. All the problems were
satisfactorily solved and corrective
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Within the house are located five antenna
loops. A wide apron effect is produced by steel wire mesh counterpoise.

measures discovered. Several of the
especially interesting cases follow:

Bends in Courses

In some v.h.f. range installations
course bends were discovered. They
were considered to be border-line
cases of multiples where the scalloping
of the patterns changed at increasing
distances from the stations. Such scal-
loping is usually caused by reflections
from buildings, wires, trees, and
rugged terrain. And, whereas bends
are very severe on the Pittsburgh low-
frequency range, none were encoun-
tered in that area at angles of eleva-
tion below approximately 20° on the
v.h.f. range, which leads to the conclu-
sion that bends in low-frequency
ranges are caused by conditions over
which the engineer has no control.
However, he can control the factors
which cause bends on v.h.f.

Signal Flutter and Spurious
Modulations

In all tests at 125-megacycles at
Pittsburgh with both horizontally and
vertically polarized arrays, a disturb-
ing signal flutter or superimposed low-
frequency modulation was observed in
flights over the airport, the steel mills,
and on passing mountain ranges. This
was caused, of course, by reflections
from the terrain over which the air-
craft was flying. The flutter was most
severe at low altitudes and diminished
with increasing altitudes up to four ta
five thousand feet above the ground

(Continued on page 155)
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electronic circuits have been
developed which incorporate
the transformer in a great variety of
designs and power ratings. If one
looks at the standard broadcast re-
ceiver from the transformer view-
point, the operation of such a circuit
would be much more difficult if this
simple component were not available.
An air-or iron-core transformer is
used, with few exceptions, to couple
the antenna to the grid circuit of the
mixer tube. The if. stages utilize
transformers to couple energy or to
modify it to some new level. The au-
dio power developed in the final stage
is passed on to the loudspeaker with
a transformer. Such widespread ap-
plication has resulted in the total ac-
ceptance of this device as a necessary
item in a great number of radio cir-
cuits, but the basic principles under-
lying its operation may not be under-
stood clearly by the war-trained ra-
dioman.
Most ‘“practical” men have rather
vague

I[TERALLY hundreds of different

other features of the transformer.
This discussion will be concerned
mainly with the basic theory of trans-
former action and, through the use
of several examples, will endeavor to
clarify some of the more salient
points encountered in the use of this
type of stage coupling.

A good working definition of a
transformer is “A simple electrical
device which may be used to transfer
energy from one circuit to another.”
The electro-magnetic process through
which this transfer is accomplished
depends largely on a closed circuit
properly called self-inductance or,
as it is more frequently used, sim-
ply inductance. Current flow in a
closed circuit will produce magnetic
lines of force which link with other
sections of the conductor forming the
circuit. The number of force lines
(or the flux density) will, for a given
value of current, depend on the in-
ductive properties of the individual
circuit. If a length of wire has a cer-
tain inductance when it is straight,
this property can be increased some-
what by shaping it into a coil. When
this is done more of the magnetic
force lines around one of the turns
can link with adjacent turns and,
since inductance is a function of flux-
linkage, this characteristic of the cir-
cuit is enhanced.

The inductance can be increased
still further by adding an iron core to
the coil since the magnetic field which
surrounds the coil suffers less at-
tenuation when the force lines pass
through iron than they do when pass-
ing through air. Cores made of thin
silicon-iron laminations can be used
up to frequencies in the neighborhood
of 1600 kc. Above this frequency hys-
teresis or magnetic eddy current
losses become prohibitive and a pow-
dered iron core is used.

Consider the circuit shown in Fig.
1. The transformer in this circuit
will be considered “ideal” since it is

September, 1913

ideas regarding the relation -
between a turns ratio and the various-

TRANNFORMER THEORY

By R. PAUL WEHRMANN
Instructor, AAFTTC

Imporiant theoretical facts to know when de-

signing your air- or iron-core transformers.

assumed to have certain special fea-
tures not found in the practical trans-
former. In this circuit the symbols
have the following meaning:

E — the a.c. voltage applied to the
primary winding

i, = the current flowing in the: pri-
mary windirg
N, = the number of turns on the

primary winding

Hg TURNS

2

E
=
:
=

i

Fig. 1. Tron-core transformer.

N. = the number of turns on the
secondary winding

i, = the current flowing in the sec-
ondary winding

R, = the load resistor across the
secondary winding

The “ideal” transformer is assumed
to contain only mutual inductance
and to be completely lossless. The
property of mutual inductance is de-
fined by the relation—

R
T X 1078
and
_ F])
W= s X 107

where F, is the flux linkages in the
secondary produced by current in the
primary, and F, is the flux linkages in

the primary produced by current in
the secondary.

Two of the most important appli-
cations of the transformer are found
in voltage transformation and imped-
ance transformation. If the trans-
former in Fig. 1 has ideal character-
istics, each turn of wire in the pri-
mary will link with all of the flux
present and no power will be lost.
Each turn of wire in this winding will
have the same voltage induced in it
and, since the turns are connected in
series, the total voltage appearing
across the winding will be the prod-
uct of the voltage across one turn
times the number of turns. Thus, the
voltage across the winding may be
considered proportional to the num-
ber of turns in the winding. If we
apply one volt to a primary of 100
turns, 3 volts will appear acfoss a
300 turns secondary.

If E is the primary a.c. voltage in
the circuit of Fig. 1, the secondary
voltage will be

E, =E- Noorrrreeemeee e n
and the secondary current

_E-N,
1, = m ........................ (2)

Secondary current will tend to pro-
duce another component of flux in the
core. However, in order to maintain
the equality between the applied pri-
mary voltage and the induced volt-
age, a new component of primary
current flows which is just sufficient
to balance out the secondary current
flux. The equation for this current
can be developed by remembering

(Continued on page 146)

Fig. 2. Transformer-coupled 6C5 stage, showing actual and equivalent circuits.
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The completed unit showing the receiver and

“n

By
HARRY D. HOOTON,
WSKPX

HE author, like many other hams

at the outbreak of war, sold his

communications receiver and
other amateur equipment to the U. S.
Army Signal Corps. However, twenty
years of rudio experimenting are not
to be lightly laid aside and before long
the old urge to “build something” be-
came unbearable. Due to the fact that
radio parts were as scarce as the pro-
verbial hen’s teeth and those that were

~ower supply as fwo separate assemblies.

Wﬁw i

SHORT WAVE RECEIVE

The construction of a short-wave regenerative type re-

ceiver designed to operate between 15 and 150 meters.

available were restricted to essential
uses, the construction of even a sim-
ple regenerative receiver became a
major diplomatic feat rather than an
engineering one. Other hams were
contacted and junk box parts ex-
changed with all of the dignified com-
plications of an international peace
settlement. However, we finally
emerged with sufficient components to
build a little three-tube receiver.

Table I. Winding data for r.f. and detector coils. to cover 2-20 megacycles.

R.F. COILS

Range in No. Grid No. Primary Spacing
Megacycles Turns Turns “A” to "B”
20—9.5 7Va t. 3 t. ¥% inch

#20 enam. #30 d.c.c.
9.5—4.0 13 t. 6t 1 inch

#22 enam.. #30 d.c.c.
4.0—2.0 27 t. 9t 1% inches

#28 enam. #30 d.c.c.

DETECTOR COILS

Range in No. Grid No. Tickler Spacing
Megacycles Turns Turns “A” to “B”
20—9.5 7Vt 4% t. % inch

#20 enam. #30 d.c.c.
9.5—4.0 13t 6t 1 inch

#22 enam. #30 d.c.c.
4.0—2.0 27t 9t 1%z inches

#28 enam. #30 d.c.c.

All coils are wound on 1% inch, 5-prong. ceramic forms. Tickler coil wound in same
direction as detector grid coil, spaced Y inch from “cold” or ground end of grid coil
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As Fig. 1 and the photographs show,
the circuit is very simple, consisting of
a 6SJ7GT or a 6SJ7 tuned radio fre-
quency amplifier, a 6SN7GT as a com-
bination regenerative detector and
first audio frequency amplifier, and a
6C5 as an output tube. The coils are
of the plug-in type, three sets being
required for full coverage of the range
from 15 to 150 meters. The power
supply is built up on a separate chas-
sis in order to eliminate hum and
noise in the high-gain audio amplifier
system and to permit the use of “A”
and “B” batteries if this is ever de-
sired. The connection between the
receiver chassis and the power supply
is made by means of an 8-prong plug
and socket. The receiver is designed
especially for headphone operation al-
though the output is entirely sufficient
to give excellent results from a perma-
nent magnet dynamic or other type of
small speaker. If loud speaker opera-
tion only is desired, it is suggested that
the 6C5 output tube be removed and a
41, 42 or 6F6 used in its place.

The construction of the receiver is
not at all difficult; the only tools re-
quired are pliers, diagonal cutters, a
soldering iron, and a screw driver.
The chassis is made from a piece of
116 inch sheet aluminum cut and bent,
as shown in Fig. 4, to form a chassis 11
by 7 by 2 inches. Holes are punched
for the tube and coil sockets, as shown
in the drawing, so that the sockets may
be mounted directly to the chassis,
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8+
ANTENNA INPUT
:

R,—1000 ohm, 1 w. res.
R.

5000 ohm, w.w. pot.

5. Ry, Riz—100,000 ohm, 1 w. res.
R,—75,000 ohm, 1 w. res.

R,—2.5 megohm Y, w. res.
Ry—800 ohm, 1 w. res.

R,;—VY, megohm pot.

Ry, R(;—50,000 ohm, 1 w. res.
Ry—50.000 ohm, w.w., pot.
R,»—150,000 ohm, I w. res.
R,.—500,000 ohm, YV, w. res.
R,z—1000 ohm, 2 w. res.
R—10,000 ohm, 25 w, res.

C., C.—Dual 140-pufd. variable cond.
Cy+—20-pufd trimmer cond.

C,—.1 @ 200 v. cond.

Ce—.1-ufd. @-400 v. cond.

N e3uisamp (10 aLLHEATERS) =

Ci—16-pfd. @ 450 ». elec. cond.

C—-50-uufd. mica cond.

Ce—100-pufd. mica cond.

Cy, Cpi—5-ufd. @ 25 ». elec cond.

Croy Cri—.05-ufd. @ 400 v. cond.

Cy—1-ufd. @ 400 v. cond.

C»—1000-pufd. mica cond.

C;—.25-pfd. 600 v. cond.

Cip. Crr—Dual 16-pfd. @ 450 . elec. cond.

L), L.—See text

L., L,—See text

RFC,, RFC.—R. f. chokes 2.5 mh. 125 ma.

CH,—Filter choke 15 henries, 50 ma.

CH.—Filter choke 30 henries, 50 ma.

T,—300-0-300 v.a.c. @ 50 ma., 5 v. @ 2a., 6.3
v.ct. @ 1.5a.

Tubes—1—68J7, 1—6SN7GT. 1-—6C5, 1-—80

Fig. 1. Diagram of regenerative three-tube short-wave receiver. The power supply

is constructed as a separate unit and,

giving a much more attractive ap-
pearance to the finished receiver. All
of the components in the receiver, with
the exception of the main tuning con-
denser, the coils and the tubes, are
mounted underneath the chassis and
connect directly to the tube socket ter-
minals with the shortest possible wir-
ing. In most instances, the resistors
and condensers are supported by their
own wire terminal leads, no strips or
other supports being required.

In order to obtain maximum efli-
ciency and trouble-free operation from
the receiver, a number of wiring pre-
cautions must be exercised. Due to
the extremely high gain developed in
the 6SJ7 tuned radio frequency stage,
it is necessary to keep the wiring to
the grid and plate circuits of both the

Top-rear view of completed unit showing proper position
Coil forms are of the plug-in type.

of component parts.

1913

September,

if desired, may be replaced by batteries.

tuned stages as short and direct as pos-
sible and well isolated from each oth-
er. Otherwise, severe oscillation will
be encountered when the r.f. amplifier
and the detector circuits are tuned to
precisely the same frequency. It may
be necessary to use shielded wire in
the portions of the circuit indicated by
the dotted enclosures in Fig. 1. Mount
the r.f. bypass condensers as close as
possible to their respective circuits
and keep ground leads short and di-
rect. All ground returns for each
stage should be brought out to a sin-
gle point and the several points con-
nected together by means of a heavy
copper conductor. The practice of
terminating each ground or common
connection directly to the aluminum
chassis is not recommended. In the

wanny americanradinhicstaory com

Bottom view of receiver.
as possible and well shielded to prevent intercoupling.
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Fig. 2. Coil assembly showing proper
position of the various coil windings.
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Fig. 3. Power supply chassis layout.

first place it is extremely difficult to
maintain a good connection between
aluminum and conductor, especially
after the set has been in operation for
some time, and, in the second place,
eddy currents in the metal chassis will
almost certainly cause instability and
oscillation in the r.f. circuits, result-
ing in critical tuning adjustments and
reduced efficiency. Use rosin-core
solder and a clean, well-tinned, and
hot soldering iron. Solder each and
every connection, carefully sweating
the solder into the joints. Use just
(Continued on page 88)

All wiring should be as short
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B RLGULATED

POWER

SUPPLY

By GERALD W. DAVIS

This electronically regulated power supply will

find wide application in the home or laboratory.

tubes, whether used in oscillators,

receivers, measuring instruments,
or any other type of electronic equip-
ment, a variable regulated power sup-
ply is an extremely useful piece of
equipment to have around. In addition
to providing a constant source of
voltage, the regulated power supply
also has the beneficial effect of reduc-
ing the output ripple considerably, and
if the proper constants are chosen, the
impedance looking into the supply
will be extremely low.

The electronically regulated power
supply described in this article is
really two power supplies operating
off the same rectifier and filter com-
ponents but otherwise independent of
each other. Each supply can be ad-
justed from 160-300 volts without dis-
turbing the setting of the other sup-
ply, and each output voltage will re-
main constant despite fluctuations of
the separate loads.

If it is desired to go below 160 volts,
then, by means of a switching arrange-
ment, the two supplies are connected
bucking each other and the resultant
output is the difference between the
two. This, therefore, gives us a range
of 0-160 volts.

The theory of operation is as fol-
lows: A 6SJ7, which is a high gain
sharp cut-off pentode, is connected in
the circuit in such a manner that a
change in the output voltage of the
supply produces a change in the grid
bias of the 6SJ7 and, thereby, a cor-
responding change in plate current of
this tube. The plate current flows
through resistors R: and R, the volt-
age drop across which is used to bias
a pair of 807’s which are connected in
series with the d.c. output of the sup-
ply.

During operation, should the out-
put voltage rise suddenly due to a
decrease in load, a percentage of the
change in output voltage is applied to
the grid of the 6SJ7 which causes it
to go more positive and therefore in-

lN MANY applications of electron
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creases the plate current. This in-
creased plate current flowing through
R, and R, will bias the 807’s more neg-
atively. This increase of negative bias
reduces the plate current, increases
the effective plate resistance and con-
sequently increases the voltage drop
across the tube. The 807's therefore
act automatically as a variable re-
sistance in series with the load. The
converse of the above is true if there
is a-decrease in output voltage due to
increased load.

An RK60 was used for the rectifier
due to the fact that a 1200 volt trans-
former was thé only thing available.
‘A 5U4-G rectifier could be used in con-
junction with a transformer having a
voltage of 550 volts either side of cen-
ter tap. Anything less than 350 volts
each side of center tap will not give
300 volts on the output.

The value of the transformer secon-
dary may be calculated by working
back from the output as follows: The
output voltage is given as 300 volts.
For satisfactory operation of the reg-
ulator, the drop across the 807's should
not be less than 125 volts. The drops
through the choke and rectifier at
loads of 200 milliamperes will approx-
imate 75 volts. This gives us a re-
quired d.c. voltage of 500 volts. The
d.c. voltage is equal to 2/7 times E
max., where E max. is the peak value
of the a.c. voltage of one side of the
transformer secondary. Therefore,
the r.m.s. value of each side of the
transformer winding is equal to

TEac.
2v2
or 1.11 times the d.c. value.
case, this would be equal to
E. .. = 111 X 500 = 550 volts
Condenser input could also have been
used with a lower rated transformer.
However, since the voltage regulation
of a condenser input filter is inher-
ently bad, the additional strain put on
the regulator system will not produce
as good results as with choke input.

Erm., =

In our
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OUTPUT VOLTAGE IN VOLTS
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Fig. 1. Curves show variation of output
voltage with changes in line voltage.
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Fig. 2. Curves show the maximum cur-
rent that can be drawn at any voltage
without the regulator losing control
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The screen voltage of the 6SJ7’s is
taken off a bleeder network located
across the output of the filter and
which feeds the VR 75 at the same
time. At no load conditions, and with
the values shown, the voltage between
screen and cathode should be approxi-
mately 75 volts. A higher voltage than
this might cause the supply to be over-
compensated. That is, there will be
an increase in output voltage with rise
in load. However, with a higher in-
ductance rated choke than that shown
in the diagram, a screen voltage of
100 volts will produce excellent re-
sults.

The net bias of the 6SJ7 is the dif-
ference between the cathode potential
which is 75 volts above B— and the
setting of the potentiometer on the
output which is approximately 70 volts
above B— when the system is stabil-
ized. The 6SJ7 therefore operates at
a net bias between —5 and —6 volts.

The resistors shown in series with
the plates of the 807's are for the pur-
pose of equally distributing the load
through the tubes. The bias resistors
of the 807’s are purposely broken down
into two equal resistors for purposes
of reducing the voltage drop across
them. Ordinary resistors are rated to
withstand a voltage drop of approxi-

Fig. 3.

o A

i
v
:
x
¥
!
;

Front panel view of the completed instrument showing position of various controls.

mately 300 volts. Since these resistors
have to carry a much larger drop, it
was thought best for safety’s sake to
use two of them.

The bias for the 807's could also
have been taken off the output side of
the circuit, but experiment indicated
that better results were produced by
taking this voltage off the input side.
Similarly, the screen voltage of the
6SJ7's could also have been taken off

the output side of the circuit. How-
ever, taking the screen voltage off the
input side helps stabilize the circuit
by virtue of the fact that should the
line voltage drop tending to produce a
drop in output voltage, the resultant
lowered screen voltage of the 6SJ7 will
reduce the plate current in the 6SJ7
which in turn reduces the bias on the
807. As indicated in the beginning of
(Continued on page 151)

This supply provides a dependable source of voltages and currents within most commonly used ranges.
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R, Rg, Ry, Ryy—1000 ohm, I w. res.
Ry, Ri, Ry, R1v—270,000 ohm, 1 w. res.

to 7000 ohms)
R,;—68,000 ohm, 2 w. res.
R,., Rys—82,000 ohm, 2 w. res.
Ry;. R:y—100,000 ohm, 1 w. res.
Ryy. Rxy—50.000 ohm, 2 w. pot.
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R., Rs. Rx. R.—100 ohm, 1 w. res. R.—1000 ohm, 75 w., w.w. res.
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Sy, So—D.p.d.t. toggle sw.
S3—4p. 3 deck sw.

L,—8 henry, 250 ma. filter choke
F,—3a. fuse

Fy—2a. fuse

F,, F,—3/8 a. fuse

X, Xo—110 v. pilot lamp
Vi Va, Vi, Ve—807 tube
Vs, Vi—65J7 tube
Vi—OA3—~VR75 tube
Vi—RK6U tube
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Fig. 1.

pulsed u.h.f. energy from a radar

set scans the air and land and
sea in search of targets in light or
darkness, in any kind of weather.

A constant barrage of exploratory
pulses are radiated into space by the
transmitting antenna and move within
the confines of an extremely narrow
beam. The pulses travel at the speed
of light until they strike a target,
when the r.f. energy is reflected and
reradiated in all directions by the
surface of the target. Some of this
reflected energy reaches the radar re-
ceiver in the form of echoes.

After radiating each pulse, the
radar transmitter is turned off and
there is a quiescent, or “listening”,
period during which echoes can be
recorded on a cathode-ray oscilloscope.
Then another pulse is generated and
the complete out-and-back cycle re-
peated—always allowin g sufficient
time for echoes to return from tar-
gets within maximum range of the
set.

The determination of the range and
direction of targets is based on the
facts that radio frequency energy
travels at a constant velocity (186,000
miles-per-second) and that the an-
tenna system of the radar set is
moveable and highly directional

Since the speed of the r.f. pulses is
known, the range or distance can be
found by multiplying the speed by
one-half the time a single pulse re-
quires to complete a round trip cycle.
This time is measured electronically
by a cathode-ray oscilloscope and

40

I IKE an invisible searchlight beam,

Antenna used for transmitting u.h.i. pulses,

translated immediately into terms of
distance, in yards or miles.

Knowing the range or distance, the
physical position of the antenna sys-
tem will give us two angular measure-
ments; the azimuthal direction to the
target (with respect to north) and
the elevational direction (with re-
spect to the horizontal plane of the
earth).

This gives us sufficient information
—range or distance, azimuth or bear-
ing, and angle of elevation—to locate
accurately the position of any target
in space or on land or water.

In this process of precise and com-
plex measurement, it's the function
of the transmitting antenna to take
the pulsed and powerful r.f. energy
from the transmitter and radiate it
into space in a highly directional beam.
The transmitting antenna system is
considered to include the transmission
line from the transmitter to the an-
tenna as well as the transmitting an-
tenna itself.

Having previously explained the
methods of generating powerful pulses
of r.f. energy by the radar transmitter,

Fig. 2. Typical parallel two-
conductor transmission line.

www americanradiohistorv com

Part 4. A complete analysis
of the design and construc-

tion of antenna systems.

we are now concerned with the me-
dium of transporting the r.f. pulses
to the antenna—transmission lines.

Transmission Lines

The important part played by trans-
mission lines in u.h.f. circuits has al-
ready been discussed. We have seen
how sections of transmission lines can
be used as the “tank” circuit for a
high-frequency oscillator, replacing
lumped inductance and capacitance.
Transmission lines are also widely
used for impedance matching and
measuring ultra-short wavelengths.

But the primary function of trans-
mission lines is to carry energy from
a source to a load—from the trans-
mitter to the antenna system.

U.h.f. transmission lines are not
basically different from those used at
much lower operating frequencies and,
for this reason, no attempt will be
made to repeat lengthy, theoretical
material which can be found in any
good radio textbook.

However, we are very much con-
cerned with certain aspects of basic
transmission lines when employed at
ultra-high frequencies of operation.

The higher the operating frequency,
the more urgent is the need for con-
sidering the effect of both distributed
and lumped inductance and capaci-
tance, until we reach a point where
such strange phenomena as metallic
insulators and wave guides come into
existence.

Regardless of the frequency of op-
eration, however, the transmission line
should have the smallest possible Josses
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to insure a maximum transfer of
pulsed energy to the antenna. The
characteristic impedance of a trans-
mission line must also be considered
for optimum power transfer.

A common type of transmission line,
efficient at the lower radar frequencies
of operation, consists of two parallel
conductors which are maintained at
a fixed distance by insulated spacers
or spreaders (Fig. 2).

Common forms of this type of trans-
mission line use copper or similar
metal tubing accurately spaced by
means of ceramic, polystrene, or
similar insulators. Characteristic im-
pedances of from 180 to about 1000
ohms can be obtained.

In theory, at least, there will be
little radiation from such a transmis-
sion line, because the currents in the
two conductors are flowing in opposite
directions. The field set up about one
of the conductors is 180° out-of-phase
with the field about the other con-
ductor, and each of the opposing fields
cancels the effect of the other—thus
minimizing radiation.

At ultra-high frequencies, however,
the ceramic or polystrene insulators
lose much of their insulation qual-
ities, and power is lost because of
leakage currents across the surface of
the insulators.

In such cases, the insulators can be
dispensed with entirely and replaced
with stub supports; a quarter-wave
short-circuited section of transmission
line (Fig. 3). Due to impedance re-
flection, the short-circuited end of the
stub will appear as an extremely high
impedance at the point where the stub
is mechanically connected to the main
transmission line.

In a similar way, matching stubs
can be attached to any part of the
main transmission line to properly
match the transmitter to the line for
maximum power transfer.

Rotating joints may be effected in
such a transmission line by inductive
coupling, two single-turn coils, elec-
trically but not physically connecting
the two sections of transmission line.

But when we require the transfer
of extremely high uh.f. energy, a
number of difficulties are encountered
in the use of open-wire transmission
lines.

At ultra-high frequencies, any object
near an open-wire transmission line
(Fig. 3) will absorb some power from
the line causing losses. As the fre-
quency of operation is increased, these
losses increase.

An open-wire transmission line is
also inefficient for carrying high power
u.h.f. energy, because radiation in-
creases rapidly as the distance be-
tween the two conductors becomes
greater. In other words, if the dis-
tance between conductors is more than
1/100 of a wavelength the losses due
to radiation are much too great for
efficient operation.

This, the spacing between any two
conductors, is the biggest problem in
u.h.f. transmission technique, because
we require large spacing to prevent
September, 1943

voltage breakdowns, and yet we want
to eliminate all radiation from the line
system.

Since uwh.f. currents tend to flow
on or very near the surface of the
conductors, the transmission problem
is solved by using either a coaxial
cable (concentric transmission line)
or a new means of carrying u.h.f.
waves from point to point—wave
guides.

Conecentric Lines

A coaxial cable or concentric line
(Fig. 4) consists of a tube through
which a wire or another tube of small-
er diameter is run coaxially (having
the same axis) with the outer tube.
Usually beads of low-loss dielectric
material are strung along the inner
conductor and this line is crimped
slightly to hold them in place.

Current flows along the outer sur-
face of the center conductor and along
the inner surface of the outer con-
ductor. Therefore, the outside of the
outer conductor may be grounded at
any point. The cable may be bent,
but abrupt angular turns are not al-
ways possible.

Copper tubing is generally used in
the construction of u.h.f. concentric
lines, using polystrene or similar disc
insulators. The conducting surface
may often be silver plated to reduce
the inherent attenuation of such a co-
axial line.

To prevent any frequency discrimi-
nation by the line due to distributed
losses, only as many insulation beads
are employed as may be structurally
necessary. As the number of beads is
decreased, insulation losses are no
longer distributed but are lumped.

At higher frequencies of operation,
where a quarter-wavelength is quite
short physically, the usual type of
insulating bead may be replaced by
a metallic insulator (Fig. 5A), where
a small extension is made at right
angles to the main transmission line
and a metallic support is fastened
between the center conductor and the
end of the extension. If the length
of the support is equal to a quarter-
wavelength and is short circuited,
it presents a high impedance at the
point where it is connected to the
center conductor and, therefore, will
absorb no energy or change the im-
pedance of the main transmission line.

A similar arrangement can be made
to effect a 90° angular turn in the
coaxial line, as shown in Fig. 5B.

Since radar transmission lines must
connect stationary transmitters with
moveable antenna systems, some sort

Fig. 5. (A) Concentric line with quarter-wave supporting stubs.
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Fig. 4. Typical concentric line.

of rotating joint is required at some
point along the concentric line. Coup-
ling loops cannot be used as in the
open-wire system, because the im-
pedance of such a loop arrangement
would be greater than the impedance
of the concentric line.

The simplest type of rotating joint
for coaxial cable is a friction joint,
such as a slip-ring, so that r.f. energy
can travel directly between the sta-
tionary and moveable contacts. How-
ever, a good electrical contact of this
sort is difficult to achieve.

At extremely short wavelengths the
losses in a concentric line become very
great and a device known as a wave
guide more efficiently transfers energy

(B) Use

of quarter-wave stub to effect a 90 degree turn in a concentric line.
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Fig. 6. Example of radar wave guide system.
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Fig. 7. A wave guide rotating joint
+

from the transmitter to the radar an-
tenna system.

Wave Guides

Electromagnetic waves can be guid-
ed from point to point in a radar set
by means of a conductor which com-
pletely encloses the waves, known as
a wave guide. The energy can be
thought of as being radiated through
the hollow space within the tube,
rather than in or along conductors.

Although simple mechanically, the
wave guide is one of the most com-
plicated types of u.h.f. apparatus. The
theory behind the operation of wave
guides is extremely complex and
lengthy, far beyond the scope of our
practical discussion.

But, in general, it may be said that
the efficiency of wave guides at ex-
tremely high frequencies of operation
is far greater than that of the most
perfect coaxial or concentric line.
Since a wave guide uses no center
conductor, all losses ordinarily asso-

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 duratian.

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 sieep-sided rectangular
pulse of a duration determined by the elec-
trical constants of the line.

Clamping circuit—A circuit which holds
either the pasitive or negative amplitude ex-
treme of a wave farm ta a given.reterence
level of voltage.

Cut-off limiting—Limiting action af 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.

Differentiator circuit—A short time constant
(RC) circuit and amplifier which produces
an output voliage with an amplitude pro-

GLOSSARY OF RADAR TERMS

partional to the rate of change of the input
volage. A circuit used to sharpen a wave
form. Sometimes called a peaking circuit.
Dipole—A half-wave center-fed radiating
element.

Duty cycle—The fraction of o complete
radar cycle during which energy is irans-
mitted.

Echo—That part of the rf. pulse reflected
back to the radar set by a iarget.
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
r.f. pulses by the transmitter.

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

Envelope—The general outline of a wave
form.

Gate—A rectangular wave used to swiich
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 oscillo-
scope time base.

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

(Continued on page 122)

ciated with that conducting element
and its insulating supports are com-
pletely eliminated.

Wave guides may be rectangular
(Fig. 8A) or they may be circular.
Neither will transfer energy at fre-
guencies below a critical frequency
value determined entirely by the di-
mensions of the guide.

The orientation of electric and mag-
netic components of a u.h.f. wave
traveling through a wave guide is used
to designate the “mode” of wave prop-
agation. This mode of propagation
has considerable effect on the losses
which may occur and, as a result, only
a few of the large number of modes
are used. Certain modes determine
the lowest wavelength of operation,
usually about twice the largest di-
mension of a rectangular guide.

Energy is introduced into one end
of a wave guide by means of a minute
antenna, or several such antennas ar-
ranged in a tiny array. The arrange-
ment of the antenna varies with the
type of wave being propagated through
the guide. At the receiving end, the
wave guide may be terminated in an-
other (receiving) antenna or in a
horn (Fig. 8B).

Between the point in the radar set
where energy is introduced into a

Fig. 8. ’ (A) Rectangular wave guide. (B) Wave guide terminated in a horn radiator.
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wave guide and the point where the
energy is applied to the antenna or
radiating device of the set, the wave
guide must be treated much as any
other type of transmission line. Im-
pedances must be matched, the wave
guide may be required to bend at sev-
eral places, and some type of rotating
joint will usually be employed.

Circular wave guides are most easily
adapted for rotating joints, since they
are symmetrical in cross section. A
typical rotating joint (Fig. 7) consists
of an open “break” in the wave guide
of any width up to about one-tenth
of the resonant wavelength. Quarter-
wave flanges are attached to the two
facing portions of the wave guide so
that r.f. energy is not diverted from
the main path through the space of
the hollow guide.

Both circular and rectangular wave
guides may often be used in combina-
tion in the same radar set, to perform
the myriad requirements—matching
impedances, causing no change in
wave polarization, and having one or
more rotating joints. To illustrate
this use, a complete wave guide system
for a feasible but mythical radar set
is shown in Fig. 6. Similar wave
guide systems are often used in trans-
porting energy from the transmitter
to the radar antenna, over distances
which may be as great as ten, fifteen,
thirty, or more feet. Some systems
actually change the polarization of
the u.h.f. energy as it passes through
the wave guides.

Expansion gaps, similar to rotating
joints, are sometimes used to allow for
physical changes in the metallic com-
ponents of the wave guide system.

Transmitiing Dipole

Pulses of u.h.f. energy, generated
by the radar transmitter and carried

RADIO NEWS
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by the transmission line system, are
radiated into space by any of several
types of radar transmitting antennas.

From our previous discussions, we
have learned that the electrical char-
acteristics and physical appearance
of {ransmitting antennas may vary
widely. The physical size of the an-
tenna is determined largely by the
carrier frequency of operation and the
degree of energy concentraticn in the
radar beam.

But it is significant to
practically all microwave
ting antennas operate on the same
basic principle; radiation of u.h.f.
energy from one or more dipoles.

A radar dipole is a center-fed, half-
wavelength  conductor, sometimes
known as a half-wave Hertz antenna
or a half-wave doublet. It has max-
imum voltages of opposite polarity at
either end of its length and zero volt-
age at its center. And it has maxi-
mum current at its center and zero
current at both ends. Such a dipole
functions independently of ground,
and has a characteristic impedance of
about 73 ohms.

When a single dipole is energized
at its resonant frequency, the radiation
beam pattern will be approximately
that of a circle (Fig. 10A); this is
what we would see when looking at
the end of a horizontal dipole. When
viewing the same dipole from the side,
the radiation pattern would appear
as a round doughnut, with the dipole
rod sticking through its center.

There is essentially no directivity to
such an antenna.

From our previous discussion, how-
ever, we know of the importance of a
high degree of directivity of the radar
beam. Radiated energy must be con-
centrated in one direction, and can-
celled in all other directions.

To do this we may employ a reflector
in conjunction with the same basic
dipole. This reflector is like an or-
dinary conductor, slightly longer than
a half wavelength of the operating
frequency, and placed approximately
one-quarter wavelength behind the
radiating dipole. The reflector is not
connected to the transmission line.

When the basic dipole is now ener-
gized, the radiation pattern will have
a decided directivity away from the
reflector, as shown in Fig. 10B.

Other directional effects can be ob-
tained by using two or more antennas
physically spaced and electrically
phased so that radiation from each of
the dipoles tends to add in one direc-
tion and subtract in unwanted direc-
tions.

There are many such types and ar-
rangements of dipoles which can b>
used to produce almost any desired
directional radiation pattern. A dis-
cussion of these many types is beyond
the scope of these articles on practical
radar, and theoretical information is
contained in any of several textbooks
on the subject.

It should be noted, however, that it
the radiating dipole is mounted hori-
zontally above the ground, the radio
waves leave the transmitting antenna

Neptember, 1913

note that
transmit-

.
REFLECTOR SCREEN

Fig. 9.

An ordinary antenna array of stacked dipoles mounted in multiples of four.

REFL;CTOR

(e}

(B)

Fig. 10,

in a horizontal plane. For this reason
we say the waves are horizontally
polarized.

In the same manner, if the dipole is
placed vertically, then the radiation
pattern is turned through 90° and
the radiated waves are then said to
be vertically polarized.

Radiation pattern of (A) a basic dipole, and (B) a dipole with reflector.

The directivity of an antenna re-
fers to the sharpness of its radiation
pattern; the narrowness of the radar
beam of pulsed energy:

By a suitable arrangement of di-
poles and reflectors, it is possible for
a radar transmitting antenna to have

(Continued on page 96)

Fig, 11. (A) Radiation pattern for a directive transmitting antenna. (B} Show-

ing accuracy of a single lcbe.

(C) Radiation patiern of a double lobe.
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With JOE

MARTY

Eastern Editor, RADIO NEWS

HE opinion of most informed
observers of the radio service
field is that the serviceman is
going to face a period of increasing
competition in the very near future.
Perhaps it will be well to examine
some of the psychological sales factors
that contribute to a successful opera-
tion. It is readily agreed by most ob-
servers that the average serviceman
is so bound up in the technical and
mechanical parts of his job that the
main business and sales effort suf-
fers. This is decidedly wrong. The
same economic laws that apply to any
other business, apply equally as well
to the radio service business. This
means that all departments of the
business must be as carefully planned
and operated as the service end. Ad-
vertising requires much study and
work in order that the utmost value
may be obtained from the investment
in this phase of the business.
Merchandising methods and sales
ideas should be carefully planned.
Manufacturers’ representatives should
be consulted, as well as the jobber,
and advantage should be taken of
their superior sales knowledge and
ability. Wherever possible, tie-in with
manufacturer and jobber plans should
be practiced. Cost figures of doing
business should

looked. Remember that the higher
rent necessary to maintain a nice lo-
cation and showroom has to be borne
by sufficient store traffic to make it
worth while. Definite thinking and
planning is necessary in the choice of
items for sale in order to build up this
traffic. Often sidelines not directly
connected to radio prove profitable.
Such items as paint, sheet music, and
records to mention only a few, serve
this purpose very well. An ideal situ-
ation is one where the traffic sales
items take care of the additional cost
of having a bigger and better location.
This permits the service end of the
business to carry only that part of the
overhead which would ordinarily be
charged to it.

Working Capital

Financing is another item in store
operation upon which too little thought
and planning is e}pended. A definite
financial program based upon individ-
ual capital structure should be carried
out. Many local banks are glad to
extend counseling advice, if asked.
The serviceman should avail himself of
these opportunities. Veterans returned
from the armed service have a great
number of agencies open to them for
financial advice and assistance. Bank

be carefully com-
piled and a bud-
get adopted. This
should be rigidly
followed. The
one point where
most budgets
break down is at
the salary item.
Many shops that
are very strict
about other
items dribble
money out of the
bank or till for
the owner’s use
in excess of that
allowed by the
budget. Rigid
self-discipline in
the matter of
personal ex-
penses is neces-
sary to keep con-
trol of this item.

Store traflic is
another factor
in doing business
which is over-

“I'm taking a correspondence course in radio repair!”
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connections are especially valuable in
establishing credit and as an aid to
future financial help if needed. Much
financing of equipment and fixtures
can be arranged for with the aid of
the local banker and, in most cases,
at less cost. .

Personal customer contacts are the
most important single operation of the
small business man. It is here that
the sale and profit is either made or
lost. Inasmuch as 90% of the buying
in any field is either done or influenced
by women, a determined effort to
know and apply the fundamentals of
sales psychology is most necessary.
Remember women always look at
your clothes. Therefore dress neatly
and, if possible, wear some sort of
uniform coat when making calls.
If it is necessary to work in the
home, be sure you spread newspapers
or some other floor covering ‘to pro-
tect carpets from damage. Clean up
carefully after you finish. Of course
the best plan of operation is to remove
the set for service in the shop. Do
not be in too much of a hurry to get
through with the job. Take time to
test all the tubes, not just the ones
which are obviously bad. Very often
two or three tubes can be sold where
you thought only one was needed.
This increases your return per call.
In most cases the greatest cost against
a job is the time spent in getting there
and back, and anything you can do to
reduce this means a greater net re-
turn for your efforts. A thorough
check of the aerial and ground, as
well as a.c., connections usually en-
ables you to prevent a call back which
is unprofitable.

Complete itemized bills should be
furnished, and the customer should be
carefully told what was done and ‘ex-
actly what your guarantee covers.
Many misunderstandings and lost
customers come from a neglect of this
small but important matter. Calls
should be made as promised, and on
time as much as possible, since most
modern housewives plan their day’s
work. Any neglect on your part may
build ill-will which will be reflected in
your profits at the end of the year.
Any delays in repair, due to circum-
stances beyond your control, should be
carefully and completely explained to
the customer.

Many of the above remarks may
seem like old stuff to many of our
readers, but it is surprising how many
basic fundamentals of business have
disappeared during the war. With a
return to a buyer’s market, as well
as a large influx of newcomers in the
field, a restatement is particularly
timely now.
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Fig. 1. Other applications of quartz are
shown in the form of torsional quartz rods.
pressure quartz discs. and optical wedges.

The gqunariz erystal—a more

compact and efficient post-
war unit—will be available

to the ham at less cosit.

and high cost of quartz oscilla-

tor plates, they have become
one of the principal factors which
make the American-made communi-
cation systems the best in the world.
They have proven themselves indis-
pensable to wire and radio transmis-
sion and reception because of three
phenomenal properties which they
alone possess. These properties are:
first, the piezo-electric effect which
stabilizes the frequency of an oscilla-
tor by coupling between the electrical
circuit and the mechanical properties
of the crystal; second, small changes
in frequency over a wide temperature
range when accurately oriented and
dimensioned; third, uniformity of the
density and elastic constants so that
a plate cut at a given orientation al-
ways has the same frequency constant.

Although the piezo-electric effect in
quartz was discovered sixty-five years
ago, no practical use was made of it
until after World War 1. Professor
Langevin developed a sonic depth
finder at the request of the French
Government, but it was not perfected
until after the Armistice.

It employed several quartz plates,
and was intended to be used for the
detection of submarines. Instead it
was used to record the contour of the
sea bottom. Similar devices are being
used in World War II for detecting
subs, mapping the bottom of the seas,
and training radar operators. A num-
ber of devices are being developed
which employ the same principle but
at different frequencies.

The tremendous c¢rystal procure-
ment program of the Allied Military
Services caused the formation of over
a hundred new manufacturers and
their success is evident by the fact
that, while the critical status of quartz
oscillator plates was second only to

DESPITE the relative complexity

September, 1943

OUARTZ CRYSTALS

Today and Tomorrow

By F. EARLE CLARK

Director, Crystal Research
Harvey-Wells Electronics

Fig. 2. The progressive stages of the development of quartz crystals made pos-
sible through the increasing knowledge of its physical and electrical properties.

merous uses tomorrow.

a longer period of time.

EpIToR'S NOTE: The uses made of quartz crystals today in their great constribu-
tion to World War 11, is but a prelude to developments which will promote nu-
They have proven themselves irreplaceable in the science
of wire and radio transmnission and reception, supersonics, measurement, and op-
tics and wiil eventunlly become necessary to many other sciences.
ment of quartz crystal products, as they are now, has been largely accomplished
in the past three years, but future developments 1will undoubtedly be spread over
However, their possession of certain phenomenal proper-
ties makes these developments a natural eventuality.

The develop-

map making at one time, it is now
such that one third of these manufac-
turers are converting their plants to
the manufacture of other war mate-
rial. Much was learned during this
feat of -‘American industrialism by
crystallographers, physicists, radio en-
gineers, and the specially trained
craftsmen who made the units. For
example, crystallographers learned
how to rid quartz of twinning and iron
sulphide by special heat treatments.
They learneqd also that the visible
flaws commonly known as chuva,
phantoms, blue needles, veils, and den-
trite have no detrimental effect upon
the performance of a finished quartz
oscillator plate.? In fact, so much has
been learned about natural raw quartz
that some has been made synthetically
which possesses the piezo-electric ef-
fect.

Physicists have learned how to pre-
vent the aging of finished quartz os-
cillator plates by etching the surfaces
which have been previously ground
with abrasives.2 They have improved
processes for plating crystal surfaces
with gold, silver, aluminum, copper,
and nickel. New methods of mount-
ing plates have brought into promi-
nent use the CT cut plate for FM

waany amaericanradinhietary com

sets in tanks, the DT cut plate for au-
tomatic relay sets, the MT cut plates
for FM broadcast sets, and the GT
cut plate for frequency standards. The
latter represents the ultimate in the
control of frequency standards with
quartz oscillator plates due to the fact
that its frequency does not vary more
than one part in a million over a 100°
centigrade range of temperature. Its
relatively high Q makes it less subject
to any change due to minor variations
in other circuit components.

It was learned that the radiation of
x-rays, gamma rays, alpha particles,
electrons, and deuterons have an effect
upon the color and elasticity of
quartz.® The frequency of a quartz
oscillator plate irradiated with x-rays
may be made to change as much as
3000 c.p.s. due to the resultant change
in the elastic constants. The most
common use of this recent develop-
ment is the salvaging of plates which
are slightly over the desired fre-
quency.

X-ray diffraction units have been
improved so that quartz orientation
may be checked accurately within two
minutes of a degree. Life of x-ray
tubes has been increased to several

(Continued on page 145)
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\n Amplifier-Type
~Vibrating-Ree

By
RUFUS P. TURNER
Consulting Eng.. RADIO NEWS

Compact and reliable, this reed-type frequency meter may
be designed into various kinds of electronic test equipment.

pointers, movable coils, and delicate

HE vibrating-reed type of fre-
quency meter is not a recent in- jewels and pivots; its. accuracy (at

novation. It was a familiar in- normal temperatures, plus or minus
strument in Europe some years before 3% on full-cycle increments; plus
its manufacture was begun in the or minus 2% on half-cycle incre-

United States. But until lately, the
reed-type meter has been more widely
known among electric power men
than by electronic workers.

The various features possessed by
the vibrating-reed meter make it suit-
able for certain types of electronic
testing in which direct indication of
an audio frequency is involved. Once
obtainable only in electric switch-
board and “large portable” sizes, these
meters are available at this writing in
the popular 3%-inch round-face style
so familiar to builders of radio equip-
ment, and may easily be ‘designed
into” electronic test equipment.

Operating on an electromechanical
principle, the vibrating-reed meter re-
quires no oscillator or trigger circuits.

Fig. 1. Mechanical construction of
the vibrating-reed frequency meter.

Among its leading advantages are its
easy readability; its freedom from
stray magnetic and electrostatic fields,
vibration, and the effects of harmon-
ics of signal voltage; its simple oper-
ating principle and attendant simple
and compact construction; its lack of

ments); its need of no temperature
compensation in the common range
of operating temperatures; and its
independence of signal waveform.
This type of instrument normally re-
quires no adjustment in service. The
manufacturers of vibrating-reed fre

Fig. 2. Suggested arrangements for connecting the meter in an amplifier. Two
distinct types are shown: one where the d.c. plate current passes directly through
the meter and the other where d.c. plate current is bypassed by a shunting network.

VOLTAGE AMPLIFIER POWER AMPLIFIER VOLTAGE AMPLIFIER POWER AMPL IFIER "
PN o
- -
- Cm 2 RIS
¢ —J| |+ ¢
3 o -
z = z
$ 1 L 1 1 $
3 -~ J =
o 8+ =e- B¢
(a ®
Ry—1 megohm pot. R_—(See Text)
Rx—1400 ohm, 1 w. res. Ci, C,—I10 ufd. 25 v. elec. cond.
R.—100,000 ohm, 1 w. res. Cy— .1 pfd. 400 v. cond.
R,—450,000 ohm, 1 w. res. Cm—(See Text)
Rs—500,000 ohm, 1 w. res. M—3VY," vibrating reed freq. meter, J-B-T
R—250 ohm, 10 w., w.w., res. Type 33-F
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quency meters catalogue a generous

choice of scales and ranges. On the
lower-frequency ranges, full- or half-
cycle increments may be read—on
the higher-frequency ranges, 5- to 10-
cycle increments may be read.

Heretofore, use of the reed-type
frequency meter has been restricted
to line, generator, and signal meas-
urement on systems where the rela-
tively large voltage and current re-
quired to operate the meter were
available. Utility of the instrument
is extended, in modern circuits, by
prefixing a simple audio-frequency
amplifier.

Operating Principle

The vibrating-reed frequency meter
takes its name from its peculiar in-
dicating medium-—vibrating metallic
reeds. The operating principle of this
instrument is illustrated in Fig. 1.
Several thin strips (reeds) of a mag-
netic metal, such as iron or steel, are
mounted within the field of an elec-
tromagnet. Each of these strips is
tuned to a different natural period of
vibration, either by cutting to a dif-
ferent length (maintaining constant
thickness) or by varying the thick-
ness, while maintaining length con-
stant. There are various methods of
assembly. In one arrangement, the
reeds are held by machine screws to
one pole of the magnet core, while
their ends are spaced close to the op-
posite pole.

If an alternating current is passed
through the coil, the reeds will tend
to vibrate because of the alternating
electromagnetic field. If a number
of reeds are included having natural
vibrational periods near or equal to
that of the current frequency, the one
which vibrates with greatest ampli-
tude is the one whose natural fre-
quency corresponds to the frequency
of the current. If the natural period
of each reed is known, and a sufficient
number of reeds are included in the
instrument, it thus becomes possible
to identify the frequency of a current
in the magnet coil by observing which

RADIO NEWS
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Fig. 3. Front panel view of the completed instrument confirms author’s orig-
inal intentions of a compact and easily constructed versatile test instrument.

of the vibrating reeds swings with
greatest amplitude.

A disadvantage of this type of in-
strument is the comparatively large
current demanded for operation of the
electromagnet coil. This shortcom-
ing limits the instrument in applica-
tion, since in many modern test op-
erations it is essential that the load
presented by a test instrument be as
low as possible. This is another way
of saying that the input impedance of
the instrument must be as high as
possible. But this disadvantage may
be eliminated by providing the reed-
type frequency meter with an input
amplifier of simple design. By this
expedient, the instrument will then
be provided with a very high value
of input impedance, corresponding to
the characteristic of the input grid
circuit of the amplifier. It will then
be usable for a wide variety of elec-
tronic testing in which a simple, di-
rect indication of audio frequency is
required. Among such applications
are (1) measurement of line and os-
cillator frequencies, (2) measure-
ments of audio signal equipment, (3)
checking facsimile synchronizing sig-
nals, (4) checking the frequency of
tuning forks, chimes, whistles, horns,
bells, and similar equipment, and (5)
resonance indication in various test
instruments employing the beat-fre-
quency principle.

Amplifier-Type Meter

The functional block diagram of
Fig. 5 shows the simple operation in-
volved in adding an amplifier to the
reed-type meter. It is not necessary
that this amplifier be an elaborate af-
fair, as long as its gain is adequate
to build up the signal voltage to a
value sufficiently large to actuate the
reeds. It is desirable to employ an in-
put gain control, but, since operation
of the meter is substantially independ-

September, 1843

ent of waveform, the usual precau-
tions regarding fidelity and distortion
need not be taken in this case. The
reeds in a particular range are quite
selective and (unless measurements
are made in the vicinity of the power-
line frequency) will not be affected by
hum voltage and harmonics of the
line frequency. The power supply ac-
cordingly may then be of a very sim-
ple design.

Suggested arrangements for the in-
put amplifier are shown in Fig. 2, In
Fig. 2A, a regular reed-type meter is
employed. It is desirable to keep the
d.c. component of plate current out
of this meter, so connection is made
through coupling capacitor C, and
load resistor R.. Any tube combina-
tion may be employed which will sup-
ply desired gain and output voltage.
Recommended combination is 6SJ7-
6V6. Fig. 2B shows another arrange-
ment. In this circuit, a special ver-
sion of the reed-type meter is em-
ployed—one, available on order,

through which the d.c. component of
plate current may be passed. Con-
nection is permitted directly in the
plate circuit of the output tube. The
author’s instrument, shown in the
photograph and in circuit schematic
in Figs. 2B and 4A, employs a meter
of the latter description—a J-B-T
Type 33-F, 400-cycle instrument ca-
pable of operating directly in the
plate circuit of a 6V6 or similar out-
put tube.

Electrical Features

A complete schematic of the instru-
ment is shown in Figs 2B and 4A.
Jack input is provided for a signal or
microphone. The input 6SJ7 is ar-
ranged for a gain of approximately
100 and is resistance-capacitance cou-
pled to the 6V6 output stage. The
frequency meter, M, operates between
plate and screen of the latter. R,
the gain control, is a 1l-megohm po-
tentiometer imparting very high in-
put resistance to the instrument. The
power supply embraces power trans-
former, T, a 5W4 or '80 rectifier tube,
filter resistor R: filter capacitors, Cs
and C., and voltage divider resistor,
R.. A resistor instead of a filter choke
is perfectly practical in this circuit
and has been found entirely satisfac-
tory. '

An alternative power supply, com-
prising a standard full-wave, line-op-
erated voltage doubler circuit, is
shown in Fig. 4B. This arrangement
will make a more compact and lighter
weight instrument. However, it
should be employed only when it is
known definitely that the meter will
not be used in conjunction with other
instruments which likewise are “line-
operated.” This is a safety precau-
tion, since the combination of instru-
ments employing line-operated dou-
blers or a.c.-d.c. power supplies leads
to burn-outs of wiring and shocks to
the operator. .

In the voltage doubler power sup-
ply, the tube is a 25Z5 or 25Z6. The
two filter capacitors, C-C, are each of
16 wufd. capacitance at 450 d.c. work-
ing volts. If 6SJ7 and 6V6 tubes are

(Continued on page 153)

Fig. 4. Two alternative power supplies that may be used. The author designed and
constructed his instrument around the power supply Fig. 4A and amplifier Fig. 2B.

i 6.3 V.(TO 6SJ7 B 6VE)
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R—2500 ohms, 10 »., w.w. res.
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(8)
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R~—25,000 obhms, 10 w., w.w., var. res. T—Power transformer: 350-0-350 v. @ 50
Cs, Ca—8-8 ufd., 450 w.v.. dual electrolytic ma.; 5 v. @ 2 a3 6.3 v. @ 25 a.
cond. Ry, Ry, R3, C—(See Text)
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PRACTICAL RADIO COURNE

By ALFRED A. GHIRARDI

Part 37. Covering the series-padder method of track-

ing the oscillator to the various preselector tuning

circuits in present day superheterodyne receivers.

the methods employed to main-

tain a constant frequency-dif-
ference (numerically equal to the in-
termediate frequency employed in the
receiver’s i.f. amplifier) between the
frequency of the oscillator and that of
the preselector tuning circuits, for all
settings of the manually-operated re-
ceiver tuning control, the oscillator-
padding method is the most widely
used in practice for making the oscil-
lator frequency correctly “track” the
preselector frequency at the low-fre-
quency end of the tuning band. This
is an electrical circuit method.

FONTINUING the discussion of
_/

Low-Frequeney Tracking

When the oscillator padder method
of tracking is employed, the receiver
employs a gang tuning capacitor in
which the oscillator and preselector
tuning sections all have identical plate
shapes, i.e., the same capacitance-va-
riation characteristic. If the oscillator
frequency is to be higher than the
preselector (signal-circuit) frequency,
an oscillator tuning coil with suffi-

Fig. 2. Typical oscillator-pteselector tun.
ing curves for the broadcast band of
a 455 kc. id. superhet employing the os-
cillator padding circuit shown in Fig. 1.
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Filg. 1. Basic “padded” oscillator tuning
circuit. Low.frequency padding capacitor
C, is inserted in series with resonant
circuit. The oscillator tuning character-

istic that will result is shown in Fig. 2.

ciently less inductance than that of
the preselector tuning coils is used.
In addition, a fixed or adjustable ca-
pacitor (known as the padder) of spe-
cially chosen value is connected in
series with the oscillator tuning ca-
pacitor.

The basic oscillator-padding circuit
arrangement for one tuning band is
illustrated in Fig. 1. Here, C, is the
main oscillator tuning capacitor, which
is ganged on the assembly with the
preselector tuning capacitor sections
of similar size and plate shape. A
small adjustable trimmer capacitor C:
of about 1% to %4 of its value is con-
nected in parallel with either the os-
cillator tuning coil or with the tuning
capacitor, to make it possible to ad-
just the oscillator frequency to bring
it to the correct required value when
the main gang tuning capacitor is set
for a frequency near the high-fre-
quency end of the tuning band (as
explained in last month’s lesson). For
example, for the broadcast-band of a
receiver this trimmer adjustment is
usually made when the preselector
circuits are tuned to about 1400 kc.
This definitely “ties down” the oscil-
lator frequency to the correct value
for precise tracking at this high fre-
quency (see points D and B on the
oscillator and preselector tuning
curves illustrated in Fig. 2).

We found in our preliminary discus-
sion of the oscillator tracking problem
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(see Part 36 of this series in the
August, 1945, Rapio NEws), that when
ganged tuning capacitors all having
similar plate shapes are used and the
oscillator tracking is tied down (made
correct) at the high-frequency end of
the tuning band, the oscillator capac-
itor will have progressively too high
a capacitance (oscillator frequency
progressively too low) as the low-fre-
quency end of the band (capacitor
plates fully meshed) is approached.
It is possible to lower this capacitance
by the simple expedient of inserting a
capacitor (called the padder) C, (Fig.
1), in series with the oscillator tuning
capacitor. The capacitance of this
low-frequency ‘“‘padder” is made ad-
justable so it can be set to lower the
oscillator tank circuit capacitance (in-
crease the frequency) just enough to
make the oscillator frequency track
exactly the correct amount above the
preselector frequency at any selected
low-frequency point on the preselector
tuning band. This, then, definitely
“ties down” the oscillator frequency
for precise tracking at this second
point—a low frequency in the band
(see oscillator tracking condition cor-
responding to point 4 in Fig. 2). Ac-
tually, if the oscillator tuning circuit
has been properly proportioned, the
oscillator circuit will also automati-
cally track correctly at another fre-
quency somewhere between these high-
frequency “trimming” and low-fre-
quency “padding” frequencies. This is
called the ‘“‘cross-over” point. It is il-
lustrated by the oscillator-tracking
condition corresponding to point C in
Fig. 2, where the lower solid line rep-
resents the tuning frequency curve of
the preselector circuits, the dotted line
represents the ideal frequency curve
of the oscillator (maintaining constant
455 kc. frequency-difference from that
of the preselector), and the solid curve
represents the actual frequency curve
of the oscillator as realized in prac-
tice.

Examination of Fig. 2 reveals that
the actual oscillator tuning curve
which results is not quite perfect; ab-
solutely correct tracking is attained
at only three frequencies in the en-
tire tuning band—at points 4, B, and
C. At the very lowest signal frequen-
cies, the oscillator frequency runs too
high, over the adjoining range (be-
tween A and C) it runs too low, then
between C and B it runs high again,
between B and the high-frequency end
of the band it runs low again. How-
ever, with good oscillator design and
carefully made oscillator tracking ad-
justments, the maximum deviation
from perfect tracking can be held
down to a value so small as to be of
no practical consequence, provided the
selectivity of the preselector section is
not excessively high. The best aver-
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age oscillator tracking is obtained
when the three frequencies at which
exact tracking occurs are so chosen
that the maximum deviations of the
tracking curve within the tuning range
are small and all the same, as is the
case in Fig. 2.

With the “padder” method, it is
theoretically impossible to obtain per-
fect oscillator tracking at more than
three frequencies. Two of them, the
high frequency at which the oscillator
is made to track correctly by adjust-
ment of shunt trimmer capacitor C,,
and the low frequency at which the
oscillator is made to track correctly
by adjustment of series padder C, may
be arbitrarily chosen at the time the
receiver is designed. The frequency
at which the third, (point C) occurs
is determined by the inductance of the
oscillator circuit. The larger this in-
ductance is with respect to the tuning
capacitance, the higher the frequency
at which this cross-over will occur.

Most receivers are designed so that
on the broadcast band the cross-over
(point C) occurs at a preselector fre-
quency of approximately 1000 kc. (as
is the case in Fig. 2) if the oscillator
tracking is “tied down” at a prese-
lector frequency of about 1400 ke. by
means of the high-frequency trimmer
and at 600 kc. by means of the padder.
As the oscillator circuits of some re-
ceivers are intended to be adjusted at
frequencies somewhat different from
these, the manufacturer’s instructions
should always be consulted before
making oscillator tracking adjust-
ments on any commercial receiver.

Design of the Padded Oscillator
Circuit

In superheterodyne receiver design
engineering, the oscillator tracking
design is now considered as one of the
more or less cut-and-dried problems
and is made simple by the use of for-
mulas or design charts for determin-
ing the oscillator shunt trimmer and
series padder capacities that will pro-
vide best tracking for a given set of
receiver design specifications.?

It might be supposed that since the
low-frequency padder is in series with
the main tuning capacitor (see Fig.
1), adjusting it for proper oscillator
tracking at the low frequencies would
also greatly affect the previously-ad-
Jjusted oscillator frequency and track-
ing at the high-frequency end of the
band. Actually, it has only a small
effect, for, since the padder capadi-
tance necessary to produce good track-
ing is considerably larger than the
minimum capacitance of the main tun-
ing capacitor, its reactance at these
higher frequencies is small compared
with that of the main tuning capaci-
tor. Accordingly, since its reactance
is only a small fraction of the total
capacitive reactance in the tuning cir-
cuit at these high frequencies, it af-
fects the oscillator tuning only slightly
at these frequencies. However, in or-
der to correct any slight high-fre-

1 Technical Discussion on Determination of Os-
cillator-Circuit Constants in Superheterodyne Re-
ceivers—=RCA Radiotron Company, Inc.

September, 1945

Technician shown adjusting the series padder for correct osc.-preselector tracking.

quency ‘“detuning” effect it might
have, it is always advisable when
making the tracking adjustments on
the oscillator to repeat the adjustment
of the trimmer and of the padder, re-
adjusting the trimmer for correct
tracking at the frequency at which it
was first adjusted.

Depending upon the size of the pad-
ding capacitor C,, the inductance used
in the oscillator-tuning circuit may be
the same as the inductance used in the
preselector circuits, or it may have a
smaller value. It is usually made
about 20% smaller than that of the
preselector tuning coils in order that
the proper series and shunt capaci-
tances may be chosen for the oscillator
circuit to give minimum deviation
from perfect tracking over the full
tuning band.

The padder capacitance required to
produce good low-frequency tracking
for any given oscillator tuning coil in-
ductance and tuning combination de-
pends upon the osc.-preselector fre-
quency difference that is to be main-

tained, i.e. upon the i.f. of the re-
ceiver. For example, for a particular
commercial oscillator replacement coil
designed to tune over the broadcast-
band from 550 to 1600 ke. with a tun-
ing capacitor having a maximum ca-
pacitance of 363 wufd. the values of

For Freq. Padder Cap.
Diff. (LF.) Required
of
175 ke. 900 wuufd,
262 ke, 686 wmutd,
370 ke. 500 wmufd.
456 ke. 350 wufd,
Table I

padder capacitance recommended to
maintain correct low-frequency track-
ing for wvarious osc.-preselector fre-
quency-difference values (i.f’s) are
shown in Table 1.

Notice that the greater the fre-
quency-difference to be maintained
(higher the i.f.) the smaller the value

{Continued on page 143)

Fig. 3. (A) Practical preselector and padded oscillator tuning circuit arrangement
employed in many single-band receivers. (B) Typical mica compression-type ad-
justable padder capacitor. This particular unit has a capacity range of 3-35uuid.
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By CARL

ANY of those now in the armed

forces have written requesting
information on getting into the mer-
chant marine after the war. In recent
issues we have had comments regard-
ing the expected “after the war” con-
ditions of the merchant fleet by men
“in the know” from both the Radio
Officer’s Union and the American Com-
munications Association.

First off, it will be necessary for the
prospective postwar merchant marine
radio operator to obtain a 2nd class
radiotelegraph license, or one of higher
grade, as issued by the Federal Com-
munications Commission. A 1st class
radiotelegraph license may be secured
by those who are at least 21 years of
age and who, in addition, have had at
least one year experience at a radio-
telegraph station open to public cor-
respondence. The examination con-
sists of code speed tests, both reception
and transmission of international
morse, at speeds of 16 and 20 w.p.m.
(5 letters to the word) respectively,
for the 2nd and 1st class licenses in
code groups, and at the rates of 20 and
25 w.p.m. respectively, for the 2nd
and 1st class in plain language.

Examinations for FCC licenses con-
sist of questions from the following
elements: (1) Basic law, provisions
of law, and regulations with which ev-
ery operator should be familiar. (2)
Basic theory and practice, technical
matters appropriate for every class
of license except restricted radiotele-
phone operator per-

OPERATORS

COLEMAN

radio matters (direction finders, ship
radiotelephone stations, spark trans-
mitters, etc.). The examination ques-
tions in element 1 are to be answered
in essay form. This examination con-
sists of 10 questions, 10 per-cent will
be allowed for each question answered
correctly. Elements 2 to 6 inclusive
comprise 10 pages of 5 questions each,
totaling 50 questions. Two per-cent
credit will be allowed for each correct
solution. No credit for unfinished an-
swers or if more than one answer is
given. . . . Slide rule may be used;
normal slide rule accuracy accepted.
All answers in elements 2 to 6 may be
given either by indicating the proper
answer (in the multiple answer type
guestions) or by the solution of a sim-
ple mathematical problem, the draw-
ing of a simple diagram, or the cor-
rection of an incorrect diagram, as
required.

FCC's Rules Governing Commercial
Radio Operators, part 13 of FCC Rules
and Regulations and also the FCC
Study Guide and Reference Material
for Commercial Radio Operator Ex-
aminations (both can be procured
from Superintendent of Documents,
Wash.) should be obtained and studied.
. . . There are also many good books
regarding information relative to the
passing of the various classes of li-
censes. For the prospective operator
to become well informed about his
new duties, he would do well to secure
a copy of the ‘“Marine Radio Manual”

mit. (3) Radio-
telephone, addition-
al matters, both
legal and technical,
including radiotele-
phone theory and

practice. (4) Ad-
vanced radiotele-
phone, theory and

practice applicable
to broadcast station
operation. (5) Ra-
diotelegraph, addi-
tional matters both
legal and technical,
including radiotele-
graph theory and

practice. (6) Ad-
vanced radiotele-
graph, radiotele-

graph theory and
practice of wider

“We'll pound on the pans when we come
to the part we don't want you to hear!”

scope, particularly
with respect to ship
50
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by M. H. Strichartz. It's about the
most complete guide book for the new-
comer in marine radio we have yet
seen. After obtaining the necessary
license, the next step, naturally, is to
attempt to obtain a position. This
should not be too difficult.

Most hiring after the war will be
done through the local radio officers’
unions (during the war, also by War
Shipping Administration in order not
to delay ships for lack of operators)
and the prospective new marine oper-
ator would do well to first contact one
of these organizations. . . . There are
two major unions, both of which have
offices in various coastal cities, the
Radio Officers Union (AFL) with
offices at 1440 Broadway, New York
City (main office) and the American
Communications Association (CIO),
main office at 5 Beekman St., also in
New York City. . .. Either of these
(depending upon your individual union
leanings) will advise you of their
nearest office. . . . After reporting to
the local union and joining up, your
name will be placed on the “beach list”
and, as men whose names appear on
the top of the list are gradually as-
signed to vessels, your name will even-
tually reach the top and you will then
be assigned to a ship. . . . As a rule,
the local dispatcher in the union office
will be able to give an approximate
idea of the interval which will elapse
before you will be assigned to a ship,
as he is in constant contact with the
various shipping organizations. The
dispatcher at the various offices of the
unions will be found to be an efficient,
well versed fellow, an old time oper-
ator himself who “knows the ropes”
and will be able to assist the new man
materially.

PLANS were recently completed to
facilitate the resumption of nor-
mal news services of merchant ship-
ping in the Atlantic and Gulf areas, .
it was announced by Robert W. Hor-
ton, public relations director of WSA.
. . . The new regulations will permit
relaxed censorship rules and publica-
tion of time schedules regarding ar-
rival and departure of ships in these
areas. Censorship restrictions still
are in effect regarding troop ship
movements, merchant ships bound for
restricted areas, and secret installa-
tions aboard ships.

DMIRAL R. R. WAESCHE, Com-

mandant of the Coast Guard, ad-
dressed the annual meeting of the
Maritime Law Association in New
York a short time ago. This was the
first public appearance of the Com-
mandant since his promotion to the
rank of full Admiral, the first officer
ever to hold such rank in the Coast
Guard. The Admiral stated, “It is
now 16 years since the last Interna-
tional.Safety Conference was held and,
in the meantime, notable advances
have been made in the scientific fields
effecting safe navigation. The pres-
ent war, with its emphasis on elec-

(Continued on page 142)
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By

WILLIAM MARON

C—100 pufd. ceramic cond.

Co—Cond. (see text).

F—Fil. connections (see text).

M-—Low range microammeter

V—955 or 958 tube connected as diode or spe-
cial u.h.f. diode

RFC—Radio freq. choke, No. 18 bare wire, 6-8
turns, Yg” diam., spaced wire diameter.

1—Antenna

2—Polystyrene plugs

3—Housing, brass pipe 3” diam. (approx.) with
brass end plates. Silver plated, if possible.

4—Inner conductor of co-axial tank.

5—Piston, adjusted by means of handle (7)

6—OQuter conductor of co-axial tank

7—Handle for adjusting freq.

The design of several u.h.. oscillators, operating in the viecinity of 600

me. The u.h.f. region will become a must for many future radio services.

and even for some time prior,

there has been an increasing mi-
gration to the high- and ultra-high-
frequency regions.

Present day discussions, technical
improvements, FCC allocation hear-
ings, design reasons, and the like, indi-
cate that the ultra-high-frequency re-
gions are becoming a must for future
radio services.

Although there are many text books
written on the subject, most of these
books give only a theoretical approach;
the practical end has to be worked out
for the individual application.

The following will discuss three os-
cillator circuits and mechanical lay-
out, two different types of r.f. detect-
ing equipment, and an interesting
u.h.f. by-pass condenser, all designed
for operation at 600 megacycles.

Why 600 megacycles? Simply be-
cause 600 mc. is the optimum high fre-
quency limit of the acorn tube ... and
the acorn tube is the simplest tube
to use in becoming familiar with u.h.f.

It may be well to first look at the
by-pass condenser which is used in
every circuit to be discussed and will,
undoubtedly, find numerous other ap-
plications.

It must be borne in mind that it is
only a by-pass condenser. The prime
requisite in by-pass condensers for
u.h.f. is that the leads be short (non-
existent leads would be better) and
large in diameter to keep the induc-
tance down to a minimum.

Fig. 2 shows the construction of a
novel by-pass condenser. It can be

19435
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placed at the exact point where by-
passing is required. A hole, the size
being just large enough to admit the
shoulder of a shoulder washer, is
drilled in the chassis. Then the con-
denser is speedily assembled from the
material indicated and in the manner
shown in the drawing. The average
capacity is about 25 uufd. This is suf-
ficient for 600 megacycles.

As a coupling condenser its use is
contraindicated as the power factor is
poor, using fiber shoulder washers and,
furthermore, the type of construction
does not lend itself well to coupling
applications, as the chassis is used for
the negative or ground plate.

Now coming back, Fig. 5A is a cir-
cuit for a simple 600 mec. oscillator.
From a schematic point of view the
circuit 1is self-explanatory. Actual
construction is made on a piece of
sheet brass or aluminum two inches
wide and eight inches long, bent into
a flat-bottomed “U.” The parallel sides
of the “U” are three inches long, mak-
ing the bottom two inches. The “U” is
used inverted and the acorn socket is
mounted on the top, in the center; the
tank extending vertically below, that
is, into the “U.”

Disc (D) is of brass, 1” in diameter,
and is fastened to an 8-32 bolt an inch
or an inch and a half long by solder-
ing or clamping between two nuts. A
guide for the bolt may be provided by
soldering an 8-32 nut to the side of the
“U” or by tapping an 8-32 hole.

The positioning of the disc should
be so that it is parallel to the tank and
overlaps equidistant on either side.

wnana amaricanradinhietnry caom

Coarse frequency adjustments are
made by sliding C up and down the
parallel-line tank; the disc enables the
frequency to be adjusted gradually,
giving a vernier effect. A lock-nut on
the bolt should be provided for locking
the disc, once the desired frequency
is reached.

As sliding C and rotating D is a
rather crude method for adjusting fre-
quency, and in certain applications (as
a local oscillator for a superheterodyne
receiver) would be very difficult to
work with, a modification shown in
Fig. 5B is worked out.

The circuit is similar to Fig. 5A, but
the disc has been eliminated and a
variable condenser substituted for the
fixed condenser C' (Fig. 5A). Using the
condenser mentioned in Fig. 5B, the
frequency can be varied from 585 mc.
to 670 mc. with practically linear
power output throughout the range.

This oscillator was constructed in a
small metal box 3” x 4” x 5”. The
tuning condenser is firmly mounted on
four brass rods, the rods in turn are
bolted or soldered to the bottom of the
box. A metal subchassis is mounted
above the condenser at the right
height above the condenser to allow
the tank to reach from the condenser
to the tube socket.

All low frequency a.c. and d.c. wir-
ing is kept above the subchassis; the
RF is confined to the lower two-thirds
of the box. A vernier dial mounted
on the front, connected to the con-
denser shaft with an insulated (ce-
ramic) coupling, completes the oscilla-
tor.
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1—Chassis

2—Insulated shoulder washer
3—Brass washer .
4—DBrass bolt No. 6-32
5—Brass nut No. 6-32

6—Solder lug

Fig. 2. A novel by-pass condensor. It can
be cut into the chassis at any desired
position permitting short connections.

Parenthetically speaking, it is in-
teresting to point out by using bat-
teries on both plate and filament this
oscillator has a note comparable to
crystal control. Although there was a
gradual frequency drift, it was caused
by thermal changes; when the oscil-
lator was placed in a constant tem-
perature oven, the frequency remained
absolutely steady. The only remaining
frequency drift was caused by the bat-
teries wearing down.

Fig. 3 illustrates a push-pull circuit.
This circuit will be useful where a
balanced output is needed or when
necessary to obtain a little extra
power over a single tube oscillator.

It was built into a metal box of the
dimensions given for Fig. 5B. A metal
subchassis is used to support the
sockets, by-pass condensers, filament
chokes, etc. Tanks L, L, are made of
number 12 wire. Tubing would be bet-
ter, but is very difficult to bend into
the required shape without crushing.

Each side of each tank is one inch
long from tube socket to the curved
portion. Shorting bars may be used to
change the frequency. However, it is
best to prune the tanks until the re-
quired frequency is secured and left
there.

A few words of caution about this
particular circuit. The sockets, as al-
ready mentioned, are mounted on a
metal subchassis with grid and plate
of one socket facing grid and plate of
the other. Unfortunately, with acorn
sockets this arrangement places the
grid of one socket facing the plate of
the other and vice versa. The diffi-
culty is overcome by putting one of
the tubes in its socket upside-down.
When this is done precaution should
be exercised, when replacing tubes or
whenever the tubes are removed from
the sockets for any other reason, to
put the upside-down tube in the socket
wired for -operation in this fashion.
Putting the tube in right-side-up or
into the wrong socket upside-down
will result in applying high voltage to
the grid, with consequent tube failure.

Oscillator Cireuits Summary

The tube(s) used in any of the cir-
cuits (Figs. 3 and 5) may be a 955 or a
958. The 958 is extremely useful for
portable operation as the filament re-
quirement is only 1.25 volts d.c., and
can be operated without series re-
sistance directly from a single flash-
light dry cell!

There may be a temptation to use a
9002 tube as it is physically easier to
handle. Experiments have proved that
its performance is inferior to the acorn
and its construction does not ‘lend it-
self to proper layout.

The plate voltage should be kept
below 200 volts and the plate current

Fig. 3. Diagram of a 600 mc. oscillator similar to that shown in Fig. 5 with the
exception that it is push-pull in operation. thereby having greater output power.

AigTl

R—10,000 ohm V> w, res.

C, Cy, Co, C3, C4—See text.
, Li,—See text.

X—See text.

RFC—R.f. choke No. 18 bare wire, 6-8 turns,
Ys” diam. spaced wire diam.
V—955 or 958 tubes
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limited to 10 ma. for the 955; 6 to
7 ma. for the 958.

Tube sockets used are Hammarlund.
Other makes will do; however, the
construction of Hammarlund sockets
fits them into the mechanical layout
as if they had been especially made
to specification.

The spacing between the plate and
grid lines is the space on the socket
at the point where the plate and grid
terminals are riveted to the ceramic.

The tuning condenser in Fig. 5B must

‘be a Bud Tiny-Mite for the circuit to

function properly. The only allowable
change is the capacity of this con-
denser. Different capacities will only
affect the total coverage (Af).

The best way to take power from
any of the oscillators is by means of a
low impedance pick-up loop. Proper
orientation will have to be found by
trial and error.

Point X marked on Figs. 3 and
5 may be broken and an 0-1 d.c. milli-
ammeter inserted for checking oscil-
lation, loading, and other phases of
operation. A plate current meter can
also be used, but experience has shown
the grid current to be a more useful
indication.

Although the turns for the filament
and cathode chokes are given, it is ad-
visable to experiment somewhat with
the number of turns. The turns giving -
the highest d.c. grid current should
be used.

The circuit in Fig. 5B will find the
greatest utility, especially when com-
pletely battery operated. Fig. 5A is use-
ful as an initial encounter with u.h.f.,
while Fig. 3 is, generally speaking,
good for specific applications only.

Having an oscillator operating in
the u.h.f. spectrum there are two im-
portant factors to consider—strength
of radiation and field pattern of the
antenna, and the frequency of the
emitted signal.

Fig. 4A illustrates a simple field
strength meter, suitable for measur-
ing radiation from an antenna up to
a distance of 100 feet (with an acorn
tube!). It is also useful for exploring
antenna patterns, adjusting the an-
tenna to proper dimensions, and for
conducting other useful measurements.

The instrument consists of a fixed
crystal detector, as a rectifier, con-
nected to a low range microammeter.
The lower the meter range, the more
sensitive will the device be.

L, L (Fig. 4A), are quarter-wave
dipoles. An adjustable sliding member
made of a short piece of wire just
large enough to fit snugly into the
ends of the tubing, comprising the an-
tenna, is used to adjust the antenna
to the oscillator frequency. The switch
is included merely to short-circuit the
microammeter. Should the instrument
be placed absentmindedly near the os-
cillator and then the oscillator turned
on, the meter would be seriously dam-
aged or burned out. The switch should
always be closed unless the instrument
is actually being used.

Fig. 4B shows a practical way to
construct the field strength meter. A
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small metal meter case is used for
housing the microammeter, switch,
chokes, and by-pass condenser. As
most meter cases are furnished with
open backs, fitting a metal back is
highly advisable.

The crystal may be mounted on top
(as shown) or put inside and the an-
tenna brought in through high grade
feed-thru insulators. Maximum signal
strength is indicated when the antenna
is parallel to the transmitting antenna.

Incidentally, a half wave antenna
for 600 megacycles is only 25 centi-
meters or about 10 inches.

Fig. 1 is a precision wavemeter for
ultra-high frequencies; the upper fre-
quency range is limited only by the
resonant frequency of the diode used.

The construction of (6), (4), and (5)
(refer to Fig. 1), comprising the co-
axial tank, should only be undertaken
in a well equipped machine shop and
by a skillful machinist. The precise-
ness of the co-axial tank will deter-
mine the accuracy of frequency meas-
urements, the retrace accuracy and
last, but not least, the sensitivity.

To illustrate the last point (sensi-
tivity) it will be noticed that the pis-
ton, (5), is equivalent to the shorting
bar in Lecher wires. If it does not
make good contact with both the inner
and outer conductors there will be a
loss in the voltage applied to the diode
and a consequent loss in sensitivity.

Furthermore, if the entire construc-
tion is not mechanically rigid it will
not be possible to use the wavemeter
for determining unknown frequencies,
as the calibration will be unreliable.

The actual construction is indicated
in Fig. 1, although specific dimensions
and detailed construction information
are not included. However, several
points that should be watched will be
pointed out.

The tube should not be mounted in
a socket and, as manufacturers do not
recommend soldering to the pins of
acorn tubes, the best and easiest solu-
tion is to remove the terminals from
an acorn socket and to solder these
terminals at appropriate points to hold
the tube in place. Even the terminals
should not be used full size as they
are taken from an acorn socket, but
cut down as much as possible.

The entire housing, especially the
inner and outer conductor and the
piston, requires silver plating for best
results. The silver plating should be
put on slowly in order to achieve a
smooth, satiny finish.

The piston is slotted half way in,
around the entire circumference, to
aid in making good contact and still
allow freedom of movement.

The antenna (1) is only a few
inches long, just sufficient to pick up
enough signal to get an indication of
the meter. The piston is adjusted for
maximum meter deflection.

A meter above 200 microamperes
will be found almost useless.

It should be remembered that the
further in the piston is put, the higher
the frequency. Consequently, the tank
should be made sufficiently long to

September, 1943

accommodate the lowest frequency to
be measured, without becoming un-
wieldy.

Another important consideration in
making the co-axial tank is its diam-
eter. While the diameter of the out-
side conductor may be chosen at ran-
dom or for convenience the best Q
results when the radius of the outer
conductor is 3.6 times as large as that
of the inner conductor, although this
value is not very critical.

A 955 or 958 tube, connected as a
diode, may be used with equal results.
The use of a 958 will make the wave-
meter complete in itself as a small
penlight battery can be put in the
housing to light the filament. Superior
operation will be realized by the use
of a special uh.f. diode, 9004, also
acorn construction.

Calibrating the wavemeter can best
be done by using an ultra-high-fre-
quency signal generator. Several man-
ufacturers have made signal genera-
tors having a range well above 1000 mec.

In using a signal generator for cali-
bration purpose it should be allowed
to thoroughly warm up for at least
two hours.

The wavemeter should be coupled
as loosely as possible to the signal
generator with adequate meter deflec-
tion. The handle is then pulled or
pushed until the meter indicates that
resonance with the signal from the
generator has been established. It is
advisable to start with the lowest fre-
quency (handle pulled out) and work
upward.

Although not shown in Fig. 1, a scale
attached to the handle and going into
the inner conductor can be provided
for, directly upon which the frequency
of each position is marked.

Several other methods will come to
mind. In actually using this type
wavemeter the calibration was merely
made by measuring the distance from
the handle to the beginning of the

RFC RFC

SMALL METAL METER CASE

(B)
C—100-upfd. ceramic cond.
§—S.p.s.t. sw.
M—Low range microammeter
X—Cr)yslal
L—Y4” tubing, Y4 wave length ea. (see text).
RFC—R.f. choke No. 18 bare wire, 6-8 turns,

Ys” diam., spaced wire diam.

Fig. 4. An efficient field strength
meter. This instrument employs a fixed
crystal detector as a rectifier con-
nected to a low range microammeter.

outer conductor and referring to a
calibration chart, which had been pre-
pared using the method already out-
lined.

Using one of the several oscillators
mentioned, the field strength meter
and the wavemeter, first hand infor-
mation about ultra-high frequency
can be secured and the experience will
be found of value in the not too dis-
tant future.

Fig. 5. (AR) Circuit diagram for a simple 600 mc. oscillator. By adjusting the
position of disc “D" the frequency of the oscillator can be adjusted. (B) Circuit
similar to that shown in “A” with the exception of a variable dual midget conden-
sor C5 being used to adjust the frequency in place of condensor “C’”’ and disc “‘D.”

8- =3 i F B4
1a)

ek

b '
F F at
&1 g

K—20.000 ohm Y5 w. res.

C—100-upfd. ceramic cond.

Cy, Cy, Cy Ci—See text.

C5—100-upfd. per section—Bud Tiny-Mite

RFC—R.f. choke, No. 18 bare wire, 6-8 turns,

Ys” diam., spaced wire diam.
D—Disc. 17 diam. (see text).
L—1%” tubing, 1”7 long ea.
X—See text.

V—955 or 958 tube.
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SAGA
OF THE

VACUUM TUBE

By GERALD F. J. TYNE

Research Engineer, N. Y.

j Fig. 205.

Part 19. Covering developments and applications of
tubes in England from 1911 through World War I.

Fig. 207.
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Fig. 206.

E HAVE considered the evo-
Wlution of the vacuum tube as

a telephone repeater element
in Great Britain. The early telephone
repeater tubes engineered in Britain
apparently were adapted from the ra-
dio art and were not developed pri-
marily for telephone use. The early
British radio tubes were of the gaseous
type and seem to have been inspired
largely by the work of von Lieben and
Reisz in Germany. True, Fleming had
obtained a sample of the de Forest
Audion as early as 1907, but we have
no records showing that he or any one
else in Britain was activated by it
immediately.

The first work in tube development
in England seems to have been done
about 1911 by Captain H. J. Round of
the British Marconi Company. It ap-
pears to have been done in collabora-
tion with Telefunken, probably as a
result of the recently concluded Tele-

Fig. 208.
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funken-Marconi patent agreement.
Little has been published concerning
Round’s early work, hence it is difficult
to trace with any degree of authority
the evolution of the Round tube.
Round speaks intimately of the work
of Alexander Meissner of the Tele-
funken Company in an article on wire-
less telephone published in 1915,2%3
but the article deals chiefly with cir-
cuits and applications, and no men-
tion is made of the Round version of
the LRS Relay.

The Round tubes differed from the
Meissner version of the LRS Relay
chiefly in details of design.?8¢ They
were first employed by Round as high-
frequency amplifiers, and later as os-
cillators as well. They were remark-
ably good amplifiers when operated
under optimum conditions. The gain
obtainable from the Round type “C”
was equivalent to approximately three
stages of the best “hard” tube of that
time, the so-called “French” tube.283
The Round type “C” is shown in Fig.
205.

The Round tubes were characterized
by coated cathodes, wire mesh grids
forming a practically complete en-
closure for the filament, a long tubu-
lation containing means for adjusting
the vacuum, and cylindrical anodes
with a large ratio of anode-filament to
grid-filament distance. The filaments
were usually of hair-pin shape, with
the hottest part at the top. Round
considered it necessary for stability of
operation that the grid completely en-
close the filament. If this were not
done the inside of the glass bulb would
become charged by bombardment from
the filament. If the charge, so accu-
mulated, produced an appreciable elec-
trostatic field at the filament, it would
be necessary to readjust the grid po-
tentiometer to compensate. Hence,
unless a completely enclosing grid
were used this rather critical param-
eter would require frequent readjust-

Fig. 210.
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ment, an undesirable operating limita-
tion.286 .

There were several types of Round
tubes, of which the type “N” and type
“T” the latter first produced in
1913,287 may be taken as representa-
tive. Fig. 206 shows two versions of
the type “N” and Fig. 207 shows the
Marconi Type 27 Receiver with one of
these tubes in use as a high-frequency
amplifier. The Round type “T” is
shown in Fig. 208. Fig. 209 is a view
looking down on the type “T” (with
the tubulation removed) and shows
the internal construction.

The type “IN” had a single lime-
coated filament which took 3 to 4
amperes at 2 to 2.5 volts. It operated
with 40 to 80 volts on the anode, and
was used in the famous Marconi No.
16 Circuit, which used a carborundum
detector. The tube functioned in this
circuit as an r.f. and a.f. amplifier, the
circuit being of the reflex type. A
variant of the type “N” was the type
“CA” shown in Fig. 210, which had an
extremely fine mesh grid and oper-
ated with filament current of 2.5 am-
peres and anode voltages up to 200
volts.288 i

The type “T” also had two variants,
one with coarse and one with fine
mesh grid. One of these was known
as the type “TN” and operated at 200
volts on the anode. There were three
separate filaments, of the oxide-coated
type, which were used in succession.
The filament current was 4 to 4.5 am-
peres at about 6 volts. The type “TN"”
was used in the “Short Distance Wire-
less Telephone Transmitter and Re-
ceiver” made in 1914 by the British
Marconi Company,?8? and shown in
Fig. 211. 1It, like the other Round
tubes, was manufactured by the Edi-
son & Swan Electric Company.

The first actual use of the three-
electrode tube in the British armed
services was by Round, in December
1914, in a Marconi Direction Finder.2%0

Fig. 211.
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Many of the Round tubes were used
by the Royal Flying Corps (later the
Royal Air Force) in the earlier wire-
less sets for plane-to-ground commu-
nication during World War 1. Dis-
cussing their use shortly after the
War, one of the R.A.F. officers said:22t

“The soft valves used in the early
days were provided with a regulating
device in the form of a pip containing
a crystal of asbestos or other mineral.
This when heated reduced the vacuum
in the valve. It was the custom to
heat the pip before a flight took place
but it often happened that when in
the air one found that the valve had
become too hard to oscillate. In order
to overcome the danger of applying a
naked flame, a small electric heater
was devised which could be placed
over the regulating pip.”

The Round tubes were used to a
considerable extent because of their
high gain and power handling capa-
bilities in British communications
equipment during the war. They were
difficult to manufacture and required
highly trained operators to utilize
their capabilities. Concerning their

Fig. 208.
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use of cold-cathode tubes and suc-
ceeded in making some which oper-
ated satisfactorily in wireless work.29¢
These tubes were not as sensitive as
those of the hot-cathode type although
they did possess some advantages. No
filament heating battery was required,
and their action was not sensitive to
small changes in the internal pressure.

Probably because of the increased
sensitivity obtainable, White eventu-
ally abandoned the cold cathode and
went to an incandescent cathode con-
struction. A White tube of the type
which came into practical use in 1916
is shown in Fig. 212. The filament is
of oxide-coated platinum, operating
with 2.8 amperes at 6 volts. The grid
is a disc of perforated copper and the
anode is of iron amalgamated with
mercury. It operated at anode poten-
tials from 25 to 75 volts. The base is
of the bayonet type and the grid con-
nection is made through the base shell.
The anode connection is made to the
knurled nut at the top of the tube.
This tube was used in the Mark III
Amplifier, which was designed by the
British Signals Experimental Estab-
lishment for field use, and was first
manufactured in 1917.295 Two tubes

Fig. 213.

manufacture, Round once wrote:292
“I have mentioned that the produc-
tion of valves at that time required
special men. Even then it was a ter-
rible process. Again and again we
lost the knack of making good tubes
owing to some slight change in the
materials used in their manufacture.
A thorough investigation was impos-
sible, as all hands were out on the sta-
tions. On several occasions we were
down to our last dozen tubes.”
Another soft tube, used to a limited
extent by the British armed services
during World War I, was called the
“White” valve. It resulted from work
done at the Cavendish Laboratory,
Cambridge, under the direction of Sir
J. J. Thomson. The earlier experi-
ments were by Wright and Ogden, but
the later developments were by G. W.
White, whence the designation.293
White worked for some time on the
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were used in this amplifier, the second
being a de Forest Audion. The am-
plifier, which is shown in Fig. 213,
was of the high frequency type using
regeneration, and was intended for
use in connection with the Mark III
Short Wave Tuner.

It will be observed that, measured
by present day standards, the soft
tubes made by Round and White were
of comparatively large physical size,
as was the original LRS Relay. This
was necessary in the interest of sta-
bility of operation. Any attempt to
reduce the volume of the tube meant
an increase in the ratio of electrode
area to the volume of the gas present,
so that the variations in electrode
temperature had a greater effect on
the residual gas. The smaller the gas
volume, the more erratic was the
tube,296

It was appreciated, even as these
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developments were carried out, that
the high vacuum tube had great ad-
vantages in military work, because of
the stability of its characteristics and
the uniformity of the manufactured
product. Yet the soft tube possessed
such a high sensitivity that much de-
velopment effort was expended in an
attempt to make of it a stable, reliable
device, which could be applied in mili-
tary work, where the skill of the oper-
ator could not be guaranteed.

The manufacture of soft tubes was
undertaken by the British Thomson-
Houston Company at Rugby during
the summer of 1916 and the first pro-
duction was of the Audion type, but
with much better life expectancy. Se-
rious difficulties were experienced
early in 1917, and as a result of in-
vestigation the Audion structure was
abandoned and a soft tube similar in
construction to the hard “R” tube was
developed. This tube was known as
the “R2 valve” and at first was nitro-
gen filled to a pressure of 0.06 mm.
mercury. The pressure was measured
during manufacture by measuring the
width of the dark space in an auxiliary
cold cathode tube. After development
the specifications on this tube were
released to several manufacturers, and
the first quantity production was
achieved by the Osram-Robertson
Works of the General Electric Com-
pany, Ltd., in June of 1917.

Difficulties were encountered in
maintaining the gas pressure, because
of the absorption of nitrogen by the
electrodes. Later R2 tubes were he-
lium-filled to a higher pressure, about
0.6 mm. mercury. The manufacture
of the helium-filled R2 was begun in
September 1917.

The filament of the R2 tube was of
drawn tungsten wire. It was 0.79 inch
long and 3.3 mils in diameter. It op-
erated at 1.1 amperes with a potential
drop of about 3.3 volts. The anode
was of sheet nickel, bent into the form
of a complete cylinder, approximately
0.6 inch long and 0.35 inch in diameter.
The grid was a helix of molybdenum
wire of 16 mils diameter, wound with
a pitch of 14 turns per inch, and the
internal diameter of the helix was
about 0.18 inch. The anode operated
at 24 to 40 volts, and the grid bias was

Fig. 214.
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Many critical control problems are being
readily and successfully solved with Ohmite Resistors. That’s because
the extensive range of Ohmite types and sizes makes possible an

almost endless variety of regular or special units to meet each need best.

Ohmite core sizes range from 215" diameter by 20" long to %"

diameter by 1” long. Wide selection of stock units are available.

These rugged resistors have proved their worth under toughest oper-
ating conditions, in every field of action. Ohmite engineers are glad

to help on today’s and tomorrow’s control problems.

OHMITE MANUFACTURING COMPANY
4885 Flournoy Street . Chicago 44, US.A,

Be Rightuwik OH M I T E

RHEOSTATS » RESISTORS ¢ TAP SWITCHES

September, 1943
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TYPICAL UNITS

Fixed Lug
““ Dividohm ”’
Wire Lead
““Corrib”
Ferrule
Edison Base
Precision
Bracket
Non-Inductive
Tapped
Cartridge
Strip

Set the slide once—read the
answer! Solves any Ohm's
Law Problem—aquickly, eas-
ily, Get yours, Send only 10¢
in coin to cover bandling
and mailing.
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my Murdack Radio Phones. J
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Ever since 1904 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

o\\ you may be sure that in your choice of
/ / “\ MURDOCK Radio Phones you possess the
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finest, clearest radio phones anywhere!

Write for descriptive catalog today
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engineers and craftsmen can help you. Please send your in-
quiry to

WM. J. MURDOCK CO.

173 Carter St., Chelsea 50, Mass.
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adjusted by means of a potentiometer
to the optimum operating value while
in use. An R2 tube is shown in Fig.
214. This tube was made by General
Electric (Osram), British Thomson-
Houston, and Edison & Swan.

A modification of this tube, known
as the R2A, manufactured chiefly by
Marconi-Osram, was used in the Brit-
ish naval installations during the last
years of World War I. It marked the
final development of the soft tube in
England. It operated under the same
conditions as the R2 except that it had
a somewhat narrower range of anode
voltage, 28 to 38 volts.

Another soft tube used to a limited
extent for aircraft work was known
as the “Air Force Type D,” and-will
be touched upon in a later installment.

Before leaving the consideration of
soft tubes of British origin, mention
should be made of one other. This is
the so-called “NPL” valve, described
by Stanley in 1919, in the following
words :

“In this valve the plate was a thin
sheet of circular metal; above this was
the grid comsisting of a perforated
sheet of metal, beyond which was the
bowed tungsten filament. This was a
bad design; the grid was too heavy
and the flow of electrons from the
filament was not wuniform along its
length but was concentrated at the
center. The design is mow out of
date.—"”

Apparently this was a soft tube,
since the characteristics given by
Stanley show kinks ascribed by him
to the presence of mercury vapor, and
he records the presence of an amalgam
of mercury on the anode. The author
has never seen any mention of this
tube except that referred to above. It
may be possible the “NPL” was an-
other designation for the White valve
previously described. If the reader
compares the description given by
Stanley with the White valve shown in
Fig. 212, he will see that if the White
valve be mounted with its base upper-
most Stanley’s description reads rather
well on it.
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Why RCA Metal Tubes Give You a Chance to
Get the Largest Share of a Backlog Market
for 60,000,000 Renewal Tubes

UTHORITIES estimate that there is a backlog
Aof demand for 60,000,000 tubes needed as
renewals for civilian radio sets. This tremendous
market already exists—it awaits only the release of

the necessary tubes.

Of the 60,000,000, metal tubes will represent a

very substantial share.

Since RCA is by far the largest producer of metal
tubes—RCA has made more than 150,000,000 metal
tubes since 1935—the public, as well as the industry,
has known and accepted RCA metal tubes as standard
for a decade.

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

Listen to “THE MUSIC
AMERICA LOVES BEST,”
Sundays, 4:30 PM,
FWT, NBC Network

September, 19145

MaARAL oo radiohictAng Ao

After the war, Preferred-Type
RCA metal tubes will offer

* Stock-saving advantages of the RCA Preferred -Type
Program.

* High performance assured by the greatest experience in
producing metal types.

* Easier servicing.

Thus, when you go after your share of the
60,000,000 market, keep this in mind: If your metal
tubes are RCA, they’re already sold—they’ll move
through your stock automatically, and they’re sure

to satisfy your customers.

62.6634-95

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION ¢ CAMDEN, N. J:
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POWER TRANSFORMERS
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The Stancor Uni-dapt Power Transformer line—"universally adapt-
able’'—will serve more than 80% of all radio transformer replacement
requirements, Four auxiliary mounting brackets facilitate adaptation to a
variety of mounting positions for ready interchangeability. Heavy insulated
leads are tinned for easy soldering. Electrostatic -shielding minimizes line
interference. Proper selection of core and coil design with Stancor quality
impregnation insure long, trouble-free life.

Stancor manufactures a complete line of transformers. Inquiries are invited
from radio servicemen, amateurs and electronic engineers. o
&

STANDARD TRANSFORMER CORPORATION
1500 N. HALSTED STREET . CHICAGO 22, ILLINOIS
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TECHNICAL BOOK
& BULLETIN REVIEW

“TELEVISION PROGRAMMING
by Richard
Hubbell. Published by Murray Hill
Books, Inc., New York. 203 pages.
Price $3.00.

Since television promises to become
one of the outstanding entertainment
and educational media in our times,
an authoritative book on the tech-
niques of programming a television
program was indicated.

Mr. Hubbell, who was one of the
pioneers in the programming and pro-
duction of television during the CBS
experimental period, has prepared this
book as a handbook for those charged
with the responsibility of producing
video shows. Mr. Hubbell has pointed
out in the early chapters of his book
that television must be considered as
a new form of art rather than a rehash
of audio radio, movies, or the theater.

Parts of the book are of genuine in-
terest to the lay public as they pre-
sent an over-all picture of the industry
in its present state; however, there
are several sections which are hand-
book material for cameramen, lighting
engineers, and studio technicians. This
material makes interesting reading
for the laymen if only to furnish a
working vocabulary of the television
jargon, but its real value would be to
the man behind the camera, the pro-
ducer, and the man on the catwalk,
For these technicians of video, this
book should be a truly valuable source
of tested techniques.

*SCIENCE TODAY and TOMOR-
ROW?*> by Waldemar Kaempffert.
Published by The Viking Press, New
York. 273 pages. Price $2.75.

This book is sheer fun. It is not
intended to be an all-inclusive treatise
on the subject of science nor has it
any pretentions of being anything but
a survey of what has been done in the
scientific field and a prediction of some
of the future marvels of science.

The material contained in the book
is technically sound, but Mr. Kaemp-
ffert has managed to present his story
in such an interesting manner, that
the book is as enjoyable as a novel.

The author has contributed articles
on science to many of the popular
periodicals and the style which stood
him in good stead in the Reader’s
Digest, the American Magazine, etc.
has been carried over to advantage in
this book.

He has treated a wide variety of
related and unrelated material from
medicine to astronomy, from rocket
transportation to electronics. Because
of the different types of scientific ep-
deavor covered in this book, this text
should provide a point of departure for
students, businessmen, and others who
would like their smattering of science
in an easy-to-digest form.

.,
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D.C. ELECTRONIC VOLTS:

(At 11 Megohms input resistance)

0 o 3/15/30/75/150/300 /750/1500/3000 Volts.

D.C. VOLTS:

(At 1,000 Ohms Per Volt)
0 to 3/15/30/75/150/300 /750/1500/3000 Volts.

A.C. VOLTS:

(At 1,000 Ohms Per Volt)
0 to 3/15/30/75/150/300/750/1500/3000 Volts.

D.C. CURRENT:
0 to 3/15/30/75/150/300,/750 Ma.—0 to 3/15 Amperes
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plete with batteries, two sets of test leads, one set of V.T.V.M. probes and

The Model 400 comes housed in a rugged crackle-finish steel cabinet com- $5 250
instructions. Size 5V2”"x9V2"’x10”. Net...........

SUPERIOR INSTRUMENTS COMPANY
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CHINA Looks Ahead in Radio

- By
DOROTHY HOLLOWAY

“New Deal” in radio after the

war. For, if present plans of
Generalissimo €hiang Kai-Shek and
his Nationalist Government are real-
ized, we can look for a revolutionary
development of both radiocommuni-
cations and broadcasting in China in
the next ten years.

According to Dr. Penn Tsing-Yeh,
Deputy Director of China’s Central
Broadcasting Administration, now in
this country on a year’s mission to
study the American radio industry,
“It is true China today is only in the
Stone Age of radio. It is at least 25
years behind Western nations. But
the Kuomintang, with the assistance
of your government, is already mov-
ing ahead on a program to bridge
that gap within 10 years of the
peace.”

What are these plans? Within ten
years of final Jap defeat, New China
plans to have 500 broadcast stations
on the air, 18 million receiving sets in
Chinese homes and an up-to-date net-
work of long-distance radiophone and
radiotelegraph circuits tying together
its four million square mile area.

In terms of a look at China “before
and after,” the goals of Chiang Kai-
Shek and of his close friend, Lieuten-
ant General Yu Fei-Peng, Minister of
Communications, are nothing short of
startling.

As a start on its rehabilitation pro-
gram, China estimates it will require
some 77 million dollars worth of
American import equipment in the
first 18 months after the war. In
September 1944, the Ministry of Com-
munications sought from UNNRA a
39 million dollar allotment—half of
its requirement—to be used principal-
ly in building a long-distance com-
munications network, both radio and
wireline, covering the inland prov-
inces.

According to Dr. Penn, “Since 1939,
Lend-Lease equipment, U.S. Army
Signal Corps activity in China, and
the needs of our own military forces
have considerably strengthened the
radiocommunications set-up in Un-
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CHINA is looking forward to a

Revolutionary developments in radiocommunica-

tions and broadcasting that are planned for one

of the world’s most undeveloped areas—China.
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Radio station XGOY, 35.000 watter located near Chungking. Here, deeply imbedded
in a rock cave, this vital communications equipment is safe from enemy bombing.

occupied China. But we still have a
long way to go. What is more impor-
tant, a completely new start will have
to be made in the occupied areas and
other cities bombed out by the Japs.”

At the same time, the outbreak of
the Sino-Japanese war in 1937 and the
fall of Shanghai in 1938 completely
routed commercial broadcasting in
China. Now, a mere handful of gov-
ernment transmitters are working
day and night to keep the 460 million
Chinese up-to-date on the progress of
the war.

“In broadcasting,” Penn says, ‘“China
will not have much remodeling to do.
She will be building a new structure
from the ground up.”

To get the technical know-how for
this tremendous rehabilitation pro-
gram, the Nationalist Government
plans to send several hundred Chinese
technicians to the United States for
intensive training and at the same

www americanradiohistorvy com

time to call on American engineering

" talent to lend a hand in Chinese in-

dustry.

One such training program, spon-
sored jointly by the Chinese govern-
ment and our Foreign Economic Ad-
ministration, will bring 1,200 Chinese
technicians to this country for a
year’'s apprenticeship in American
factories and war industries.

Between 60 and 70 radio and com-
munications engineers of all kinds—
the first of a series of such groups—
will arrive in the United States within
the next month for training. All of
them are graduates of Chinese engi-
neering colleges with at least two-
years’ fulltime employment in Chinese
war industry. The International
Training Administration, a private or-
ganization in Washington, D.C., has
arranged for their placement in the
Bell Laboratories, RCA, Waesting-
house, General Electric and several
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how to tame 36.000 horsepower

Above you see the six giant propellers
for one of Unele Sam’s mighty new wind-
tunnels — where NACA research engi-
neers are working out the designs for
still faster and higher-flying planes.

Driving these 40-foot propellers are six
6000 hp motars, each weighing 57 tons.
And in spite of the size of the motors, the
complicated system of excilers, genera-
tors, spinning shafts and whirling pro-
pellers—the speed of each motor must be
held to extreme accuracy.

By making a complete study of the
system, Westinghouse engineers were
able to determine the proper regulator
system to do the job. It turned out to be

the small, compact electronic regulator

shown at the right. By responding to
minute changes in speed, it automatically
makes the necessary adjustments—com-
pensating for any fluctuations in power
supply or changes in load. Thus, through
the delicate sensitivity of electronic tubes,
it is possible to tame 36,000 hp.
Accurate speed and voltage regulation
is just one of the many practical applica-
tions of electronics perfected to meet war-
time demands. You may want to know
more about this or other electronic de-
velopments for your industry. Your near-
est Westinghouse office is ready to pro-
vide full information ... or write to
Westinghouse Flectric & Mfg. Co., P.O.
Box 868, Pittsburgh 30, Pa.

J-91071

Westmdhouse

PLANTS IN 25 CITIES = . .

C FFICES EVERY WHERE

TUNE IN JOHN CHARLES THOMAS, SUNDAY—2:30 EWT, NBC,
HEAR TED MALOINE, MON, TUES, WED. EVENINGS, BLUE NETWCRK,

ELECTRONIC EQUIPMENT FOR
September, IN43

INDUSTRY AND HOME -

ELECTRONIC TUBES
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THE ELECTRONIC REGULATOR

Through the sensitivity of
electronic tubes, this device ac-
curately regulates the speed by
controlling the voltage on the
“running” generator, despite
fluctuations in power supply
or changes in load. It has
wide applications in continu-
ous process industries, wher-
ever accurate control "of ma-

chine speed is essential to
uniformity of product.

ok
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- of “Sound Equipment” now.

Write for This
Important New

CONCORD
Presentation

“Sound Equipment”’—ready now—a new
up-to-the-minute Concord folder illustrat-
ing and describing our complete line of
Amplifiers, Intercoms and Recorders
AVAILABLE FOR IMMEDIATE SHIP-
MENT.

Amplifiers—ranging in output ratings of
17 watts to 75 watts A.C.—also 6-volt
units with and without built-in phono-
graph. Complete listing of speakers,

microphones and essential equipment also
included.

Intercommunication Systems—master and |
sub-station combinations for every pur- |
pose from 2 to 100 stations. Push button
control, universal operation, “busy sig-
nal” and “call waiting light” features.
Recording Equipment—professional type
for microphone recording, radio record-
ing, transcriptions, public address.
Engineering Service—Our engineering
serviceisatyourcommand, withoutcharge,
to answer any and all “Sound Equipment”
questions.

Mail the coupon below for your copy

RADIO CORPORATION

fa/i.,eaex)ada‘o Corpotation

CHICAGO 7, ILL. ATLANTA 3, GA.
901 W. Jackson Blvd.:265 Peachtree Street

CONCORD RADIO CORP. P I
901 W. Jackson Blvd., Dept.E-95 & B ¢
Chicago 7, lllinois 20\°

Please send me at once copy of your new
“Sound Equipment” folder.
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other plants throughout tne country.

Other programs, under private aus-
pices or sponsored entirely by the
Chinese government, are projected.
One, worked out with the British, in-
volves sending a much smaller group
of around 20 radio engineers to Lon-
don for a year’s study of British man-
ufacturing and broadcasting tech-
niques. After their year abroad, all
these trainees are expected to return
to China and assume responsible posi-
tions as radio instructors and factory
managers in war industry.

At the same time, officials of the
Chinese Ministry of Communications
and of the Central Broadcasting Ad-
ministration, which functions under
the Ministry, are planning missions to
the United States to acquaint them-
selves with American manufacturing,
broadcasting and regulatory methods.

One of the first official delegations
is that headed by Dr. Penn Tsing-Yeh,
Deputy Director of the Broadcasting
Administration, long-time engineer
with the I. T. & T. subsidiary in China
and a graduate of the University of
Communications in Shanghai — the
Chinese equivalent of our own M. 1. T.
He has spent several months inspect-
ing transmitter sites of our major ra-
dio networks, at OWI offices in Wash-
ington and New York and in the en-
gineering department of the Federal
Communications Commission.

Before returning to China in the
fall, Penn will move on to Canada for
a first-hand view of the operations of
the Canadian Cables & Wireless sub-
sidiary and will spend some time at
the studios of the Canadian Broad-
casting System.

With Penn, are H. K. Hsu, Program
Director of the 17 government sta-
tions now on the air in China, S. T.
Fan, government engineer in charge
of station licensing, and F. C. Chien,
another government engineer. Two
of the Chinese engineers who set up
the famous “Voice of Free China”
shortwave transmitters in Chungking,
are now in the United States on a sim-
ilar mission.

To launch its postwar program, the
Nationalist Government also expects
to lean heavily on American engineer-
ing skill. Several hundred consult-
ants are already in China in connec-
tion with activities of the Chinese
War Production Board, set up by Don-
ald Nelson last spring. The Kuomin-
tang is considerably encouraged at the
moment by the stand taken by Nel-
son and such men as Howard Coonley,
former president of the National As-
sociation of Manufacturers and now
an economic advisor to the Chinese
Government, in urging all-out United
States support of the Chinese indus-
trialization program. According to
Nelson, aid to China is “a sound busi-
ness investment which will open new
world markets in the Pacific.”

Within China, the government is
looking to the pitifully small but en-
thusiastic body of Chinese radio ama-
teurs—now numbering about 2,500-—
to form the backbone of its training
program. Two radio schools, staffed

RADIO NEWS
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Born of Knowledge!

Mr.Radioman: CREI Training Gan Equip Youto
Step Ahead of Competition

Gain the Confidence

WILL YOU BE READY? CREl Can Prepare You Now for a Better
Job and a Secure Post-War Career in RADIO-ELECTRONICS

CREI Technical Home Study Training Pre-
pares You for the Secure Radio Jobs That Pay
Good Money for Ability.

MR. Rapioman: You can be ready to enjoy the security
of an important engineering position and take advantage
of new career opportunities . . . if you prepare yourself

now.

Join the ambitious radiomen who are assuring them-
selves of secure, good-paying jobs with a planned program
of advancement made possible by CREI home study train-
ing in Practical Radio-Electronics Engineering.

You can study at home—in your spare time—develop
your technical ability—increase your knowledge to keep

Servicemen—

Discharged Veterans

CRE! RESIDENCE TRAINING
NOW AVAILABLE UNDER
PROVISIONS OF “G. 1.” BILL

CREl now offers_Residence
School courses in Radio-Elec-
tronics Engineering, Broadcast
& Television Engineering and
Broadcast & Television Servic-
ing under the Serviceman’s Re-
adjustment Act of 1944 (“G.1."
Bill.) Classes now in session. En-
ter at any time. Write for details.

Those interested in CREI res:-
dence school after the war should
write for information about the
CREI Priority plan.

MEMBER:

September, 1943

WRITE TODAY FOR FREE 36-PAGE BOOKLET

“Your Opportunity in the New World of Electronics”

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 experience—
let us prove to you that we have something you need to qualify for a better radio job.
To help us answer your inquiry intelligently—PLEASE STATE BRIEFLY YOUR
BACKGROUND OF EXPERIENCE, EDUCATION AND PRESENT POSITION

CAPITOL RADIO Engineering Institute

HOME STUDY COURSES IN PRACTICAL RADIQ-ELECTRONICS
ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT

Dept. RN-9, 3224—16th Street, N. W., Washington 10, D. C.

Contractors t0 U. 8. Navy—U. 5. Coast Guard—Canadian Broadcasting Corp.
Producers of Well-trained Technical Radiomen for Industry.

pace with important developments now taking place in

the industry.

CREI home study courses are being constantly revised
and kept up-to-date with the rapid developments in the
industry. What do you know today about U.H.F. circuits,
cavity resonators, wave guides, Klystrons, Magnetrons and
other tubes? U.H.F. as well as all other basic principles
of modern, practical radio-electronics engineering are

covered in CREI home study courses.

When the war is over, the good jobs will go to the
“survival of the fittest,” so make sure that you will not be
left behind. Get ready riow, for a secure job in the com-

ing new world of Electronics.

NATIONAL COUNCIL OF TECHNICAL SCHOOLS

wanny americanradinhiestory com
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by hams, have recently been put in
operation in Chungking and Kunming
to qualify radio operators. Other
amateurs are being recruited by the
Ministry of Education to set up radio
courses in Chinese high schools as
part of a required technical curricu-
lum.

Chinese amateur activities are di-
rected by a national organization, the
Chinese Amateur Radio League, first
established in 1940. When war broke
out in 1937, hams had been earlier
organized by the government into the
Chinese Amateur War Service, or
CAWS, a group “whose services are
becoming increasingly valuable to
China at war.”

The new national organization,
CARL, is assuming importance in
Chinese postwar radio plans. For one
thing, it operates a headquarters sta-
tion XUOA in Chungking and 10 other
branch stations in universities and
villages throughout the unoccupied
provinces. These stations work di-
rectly in the war and at the same time
give Chinese hams, who have no equip-
ment or funds for private stations of
their own, a chance to get on the air.

China, though always handicapped
by lack of equipment and money for
equipment has always had an enthu-
siastic group of radio fans. In the
early ’20’s, Chinese amateurs began
to pool their resources and band to-
gether locally to get stations on the
air. Our own American hams on the
West Coast in the early days of radio
recollect many calls coming through
in the early morning hours between
6 and 9 AM. on the 20 and 40 meter
bands from excited Chinese amateurs
“calling America” in their high-school
pidgin English.

To stimulate interest in radio and
encourage membership in CARL, the
Chinese government recently set aside
May 5 every year—opening day of the
CARL annual convention—as Chinese
Amateur Radio Day. CARL enjoys
high prestige in China and includes in
its membership the most highly quali-
fied engineers in the country. For
example, CARL’s acting President is
U. T. Hsu, former Vice Minister of
Communications in the Kuomintang
and K. T. Chu, who designed the first
short-wave transmitter used in China,
is Vice President.

The amateur group will be relied
upon to give the strongest impetus to
arousing interest in radio among Chi-
nese youth.

Aside from its job of training, the
Ministry of Communications is faced
with almost insurmountable obstacles
in the way of meeting its postwar
goals. Just how tremendous the scope
of this radio program is can only be
understood in terms of how little Chi-
na had before the war.

Because of her inability to get wire-
lines, China has had to rely almost
exclusively on radio for its long-dis-
tance communications. While wire-
lines installations are proposed for
shorter distance links, China will
continue to rely heavily on radio for
its domestic communications net-
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works. Before 1937, only four of her
widely-separated provinces were
linked by radiophone circuits. Since
the war and American military opera-
tions in China, from 10 to 12 times
that number of intra-provincial cir-
cuits are in operation—most of them
directly tied into the military commu-
nication system.

However, even if the present mili-
tary network were made available to
China after the war on a lease or out-
right purchase basis, it would be in-
adequate in terms of civilian needs,
particularly in the remote, inland
provinces. More important in Chinese
plans for the postwar—more than
250 million Chinese, or twice the pop-
ulation of the United States, are in
Jap-occupied or war devastated areas.
The Nationalist government is work-
ing on the theory that most of the
Jap-operated circuit in Occupied
China will have to be destroyed in the
process of reconquest and an entirely
new system built to tie in with the
circuits planned for, or already in op-
eration, in Free China.

What little domestic radiotelegraph
service existed in China prior to 1937
has also been considerably improved
under the impetus of war. In the first
war years from 1937 to 1939, the Japs
seized some 200 radiotelegraph sta-
tions, but since then gains in the Free
provinces have more than offset these
losses, so that today there are prob-
ably more wireless stations than ex-
isted throughout China before ’'37.

Chinese engineers, looking for less
expensive and more efficient radio-
communication techniques, are follow-
ing closely recent experiments by
Western Union and the Bell System
in this country with the use of micro-
wave radio beams for point-to-point
communications. Facsimile transmis-
sion, heralded as a great advance in
international message service, is also
being studied by the Chinese for pos-
sible exploitation in domestic message
service, although this undoubtedly
will be a later development.

Chinese Broadcasting—Before
and After

Rebuilding a broadcasting system
has a priority second only to that of
communications in the Ministry of
Communications postwar planning.

In broadcasting, the number one
problem, as the government sees it, is
the manufacture and import of suffi-
cient quantities of inexpensive receiv-
ers for use by the Chinese, particular-
ly in the interior provinces.

Take the goal of 18 million receiv-
ers in Chinese homes within 10 years
of the peace, for example. Never at
any time before 1937 were there more
than a million receiving sets through-
out all China. And a sizeable percent-
age of these were owned by ioreign-
ers in the international settlements
of the wealthy, commercial centers—
Shanghai, Canton, Hankow, Tientsin,
Hongkong—and not by the 460 mil-
lion Chinese inhabitants. Probably
not one in a thousand Chinese outside

(Continued on page 147)
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The list of Hytron’s customers for the
standard OC3/VR105 and OD3/VR150
reads like the social register of elec-
tronics. Proved quality products, these
Hytron tubes are found literally by the
millions in military radar, communica-
tions, and electronic equipment.

Now in space-saving miniature bulbs, the
new Hytron OA2 and OB2 offer the same
careful engineering design, rigid control of
processing and assembly, and adherence
to tight factory specifications which have
made the standard Hytron regulators
famous. Life and performance of the
miniature OA2 and OB2 equal those of the
standard tubes, except that maximum
operating current is 30 ma. for the minia-
tures. Construction is both simple and
rugged. Note, for example, use of both top
and bottom mica supports and the heavy
stem leads. Compare the characteristic
data given. Consider the possible space
economies. Order your engineering samples
today.

COMPARATIVE DATA
HYTRON MINIATURE AND STANDARD GASEOUS VOLTAGE REGULATOR TUBES

PHYSICAL CHARACTERISTICS AVERAGE OPERATING CONDITIONS
TYPE Supply Operating | Regulation Operating
Max. Length | Max. Diam. Bulb Base Voltage! | Voltage | E,o—E, Current*
(inches) (inches) (min.) (approx.) (volts) (ma.)
OA2 254 34 T-51% | 7-pin Min. 185 10 3 5-30
OD3/VR150 414 1% ST-12 | 6-pin Octal ) 5-40
5 3 .51 -D1 H =
oB2 25§ 34 T-5Y% | 7-pin Min. } 15 . A 5-30
OC3/VRI105 414 1% ST-12 | 6-pin Octal 5-40

tSufficient resistance must always be used in series with t

and OC3/ VRIO_S. 40 ma.
XchulaFion {either positive .or negative polarity) is defined as the difference in voltage when the current is varied from 5 ma. to 30 ma.
*Operation for extended periods of time at low current will temporarily increase regulation of tube, .

he tube to limit current through it as follows: OA2 and OB2, 30 ma.; OD3/ VR150

OLDEST MANUFACTURER SPECIALIZING IN

et

8uYy
ANOTHER
WAR BOND

September, 1945

MAIN OFFICE: SALEM, MASSACHUSETTS

RADIO RECEIVING TUBES

PLANTS: SALEM, NEWBURYPORT, BEVERLY & LAWRENCE
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"WHAT'S NEW IN RADIO

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.

NEW AMPLIFIER
A new record changer-top amplifier
has been developed by the Mark Simp-
son Mfg. Company of New York.
This unit, known as the MA-35RC,

has a frequency response of from 50
to 10,000 cycles. The amplifier can be
use¢ with a microphone or phono in-
put.

With a tapped output on 2, 4, 8, 15
and 500 ohms, the amplifier has a pos-
sible output of 35 watts with a power
consumption of 130 watts. On micro-
phone, it has a gain of 125 db. while
the phono supplies a 78 db. gain.

This model has a changer-top cover
and mechanism. It plays twelve 10-
inch records or ten 12-inch records. It
is equipped with an Astatic LP-6 Low
Pressure Cartridge with a permanent
stylus.

Details of the unit will be furnished
upon request to Mark Simpson Mfg.
Company, 188 West 4th Street, New
York, New York.

NON-INDUCTIVE RESISTORS

Instrument Resistors Company of
Little Falls, New Jersey, has an-
nounced the development of a new
line of non-inductive resistors designed
for use where light weight and com-
pact size are important.

These resistors are designated as
Types RL and SL and are said to func-
tion under adverse atmospheric con-
ditions or heavy overload without pre-
mature breakdown. The accuracy of
the unit is retained throughout the
life of the unit, according to the man-
ufacturers who subject each resistor
to a voltage breakdown test of three
times the rated working voltage.

Types RL are rated at % watt, max-
imum resistance of 500,000 ohms. The
unit is %” in diameter by %” long,
drilled for %4, screw clearance. The
Type SL is similar to the RL except
the maximum resistance is 1 megohm
and the size is %" in diameter and
15,¢” in length. Both types of resistors
are furnished with standard tolerance

68

of %% while tolerances up to 149%
are available at higher cost.

Full details of this line of resistors
will be furnished upon request to In-
strument Resistors Co., 25 Amity
Street, Little Falls, N. J.

MOUNTING CLIP

A capacitor mounting clip which re-
quires no tools for assembly is being
announced by P. R. Mallory and Co.,
Inc., of Indianapolis.

The company lists the advantages
of the unit as low price, small space
requirements, and the simplicity with
which the capacitor may be attached.

This clip, originated by Mallory and
manufactured by the Prestole Division
of Detroit Harvester Company of To-
ledo is available in five sizes from %”
to 13%".

Additional details of application will
be furnished by P. R. Mallory and Co.,
Inc., Indianapolis 6, Indiana.

OPEN BLADE SWITCH

A new small-sized, open blade switch
is currently being offered by Acro
Electric Company for applications re-
quiring a compact and long-lived
single pole switch.

The unit is constructed with Beryl-
lium Rolling Spring, with over-all di-
mensions which are approximately
21" x 106" X 234”. The contact ar-
rangements are for normally open,
normally closed, or double throw cir-
cuits. Because of its construction, the
means of actuation is provided by the
user. The standard operating pres-

sure at the end of the blade is only 3
to 6 ounces. The unit is rated 15 am-
peres at 115 volts, a.c.

Further details will be forwarded
by the manufacturer upon request to
Acro Electric Company, 1363 Superior
Avenue, Cleveland- 14, Ohio.

PORTABLE KV METER
Shallcross Manufacturing Company
of Collingdale, Pennsylvania, has
added a new portable kilovoltmeter to
its already extensive line of these in-
struments.
The new #759 has five ranges that
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provide 1, 2, 5, 10, and 20 kilovolts d.c.
at full scale. The accuracy of the
built-in meter is =2%.

Several new features are incorpo-
rated in this instrument including a
reversing switch which makes it un-
necessary to change the connections to
the terminals of the Kkilovoltmeter if
the polarity is reversed. Binding posts
are available so that an external me-
ter may be used if full scale accuracy
better than #=2% is required. The re-
sistance multiplier section is carefully

adjusted with 0.1%, so that, if re-
quired, more accurate meters may be
used with the external connection.
This permits the individual taps of the
multiplier to be used as-accurate high
resistance standards.

Details of this instrument will be
furnished upon’ request to Shallcross
Manufacturing Company, Collingdale,
Pa.

RAILROAD SPEAKER

A new type of reproducer, designed
especially for railroad use in inter-
communication work, has been an-
nounced by Jensen Radio Mfg. Co.

Known as the Type NJ-300, this
unit has proven acceptable in tests
conducted in locomotive cabs and
trains, due to its ability to over-ride
the surrounding high noise levels.

This reproducer consists of the Type
NF-300 unit enclosed in a special rail-
road-type cast aluminum case. The
unit is capable of withstanding shock
and vibration as well as prolonged ex-
posure to smoke, dust, and the ele-
ments. Three holes in the base pro-
vide for mounting in any position.
Provision is made for installation
within the case of a hermetically
sealed impedance matching trans-
former. Heavy duty, railroad type
binding posts are readily accessible
by the removal of the special screw-
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UNE PURPUSE swu the improvement of capacitors.

C-D never relaxes in its determination to improve

capacitor design and to develop new and better
materials and processes of manufacture. The C-D

Type TJ series is typical of improved capacitor

Camparative size of capacitors
far same voltage stress using
two types of impregnants.

engineering.

Where a lot of capacitance must be packed into
little space, there is no better capacitor for high
voltage filter applications than the C-D Type TJ,

containing the Dykanol impregnant.

Dykanol “G”, due to its chemical stability, allows
operation at higher temperatures. It also permits MINERAL OIL C-D DYKANOL
the use of maximum paper thickness for a given
size container, with a high factor of safety due to
Jow voltage stress. Insulation resistance is five or
more times as high as in capacitors using organic
oil impregnants. On the larger sizes of the Type TJ
series, the sturdy porcelain terminals with-
stand extremes of heat and cold and are practi-
cally unbreakable.
Look to Cornell-Dubilier for the extra quality and
dependability that is engineered into every capaci-
tor — the result of C-D’s 35 years of capacitor
specialization. Cornell-Dubilier Electric Corpora-
tion, South Plainfield, N. J. Other plants at New
Bedford, Brookline, Worcester, Mass. and Provi-

dence, R. 1.
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MICA © DYKANOL © PAPER e ELECTROLYTICS

Testing poper fcr number of conducting particles. Other
porosity, voltage breakdown.

tests determinz thickness,
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... for every known application!

Z

Built in accordance with latest Signal Corps and Navy specifications,
Amalgamated Plugs and Jacks are tropicalized to make them fungus
resistant, waterproof and moistureproof when called for. Insulators of
these components are designed to wthstand extremes of temperatures
for —67°F to. 4+ 167°F, at humidities up to 100%. We also specialize
in producing Plugs which will bear up under the high heat met in
rubber molding cord sets.

NOTE: Amalgamated Engineers will
gladly consult with you on the design
and development of Plugs and Jacks
for special applications — present or
postwar.
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PLUG PL-55 and JACK JK-26,
N.AF. 215284-2

N.A.F. 1136-1

Two-conductor Jack, mate to
w‘f- mate 10 Jack JK.34-A. PL.54. Tropicalized. With.

stands 60 cycle AC poten-
tial of 500 volts effective.
applied between any two
terminals for not less than
two seconds. Meets mini.

sl

______

__

volts eflective, applied be-
tween any two terminals
for not less than two sec-
onds. Meets minimum in-
sulation value of 2000 meg-
ohms between conductors at
680F at humidities up to
100%.

_

mum insulation value of
2000 megohms between cone
ductors at 68SF, at humid-
ities up Yo 100%.

____

PLUG, STYLE "A"

Two-conductor, special type
plug for use with Neoprene
or Buna S molded cords.
8ame specifications as
PL-55.

JACK JK-48
Light duty, two-conducior
Jack, mste to Plug PL-26§
8nd Plug 291-A,

PLUG PL-54, PL-540,
PL-354,
N.A.F. 215285.2

Short sieeve, two-conductor
l.us. ma;e ’l‘;l,aﬁ‘i( J K426,

me sPecitications as
PL.5S.

PLUG PL-204

Hand set. A special plu
wherein both a modifie
%lug. PL-55 and PL-68, are
eid in place by a phenolic
case. Same specifications as
PL-55 and PL-68.

________

PLUG, STYLE "D

Two-conductor, special type plug for

\ use with Neoprene or Buna $ molded
\coﬂin. Same specifications as PL-55.

AMALGAMATED RADIO TELEVISION CORP.

476 BROADWAY

NEW YORK 13. N.Y.
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type dome condulet cover. The com-
plete reproducer may be removed
quickly from the mounting surface
and disassembled for periodic over-
hauls. .

The voice coil impedance is 12 ohms
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nominal value and the power handling
capacity for speech is 10 watts.

Further details of the Type NJ-300
Reproducer will be forwarded upon
request to Jemsen Radic Mfg. Com-
pany, 6601 S. Laramie Avenue, Chi-
cago, Illinois.

RADIO-TELEGRAPH KEY

A new radio-telegraph key, Patent
No. 2,329,531, the Melehan “Valiant,”
is being introduced by Melehan Radio
of Huntington Beach, California.

This key is of radically new design,
which design permits the sending of
both dots and dashes automatically.
Speeds in International Code in excess
of seventy words per minute have been
attained by the use of this key, or ap-
proximately seventeen and one-half
dots and/or dashes per second.

The key is available in de-luxe and
standard types, both models being
identical in design and operation.
Finish on the standard model is black
or gray crackle-finish with brass ma-
chined parts, chromium plated. The
de-luxe model is complete chromed.

Details of this key will be forwarded
upon request to Melvin E. Hanson,
Melehan Radio, 821 Main Street, Hunt-
ington Beach, California.

PROTECTED SWITCHES

A new switch which has been de-
signed specifically for applications in
damp or wet locations where dirt, dust,
and fumes are present is now being
offered by Robert Hetherington &
Sons, Inc.

Two methods are used in making
these switches, the one incorporates a
bellows on the plunger end of the
switch and the other carries a rubber
boot over the plunger.

In temperatures down to forty de-
grees below zero, the rubber boot has
proven satisfactory under many con-

RADIO NEWS
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The wire you see with the parachute on
the end of it is a telephone wire, being
payed out from a C-47 cargo plane.

Bell Telephone Laboratories, work-
ing with the Air Technical Service
Command of the Army Air Forces, de-
veloped this idea. It will save precious
lives and time on the battlefield.

A soldier throws out a parachute
with the wire and a weight attached.
The weight drops the line to the target
area. From then on, through a tube

Exploring and inventing, devising and perfecting for the Armed Forces at war and for continued improvements and fes in teleph

September, 1945

thrust out the doorway of the plane,
the wire thrums out steadily — sixteen
miles of it can be laid in 6 2/3 minutes.
Isolated patrols can be linked quickly
with headquarters. Jungles and moun-
tain ranges no longer need be obstacles
to communication.

This is in sharp contrast to the old,
dangerous way. The laying of wire
through swamps and over mountains
often meant the transporting of coils
on the backs of men crawling through

waany amaeaericanradinhietnory com

HE BIRD WITH THE 16-MILE TA”.

jungle vegetation, and in the line of
sniper fire. It is reported that in one
sector of the Asiatic theater alone, 41
men were killed or wounded in a single
wire-laying mission.

Bell Telephone Laboratories is han-
dling more than 1200 development
projects for the Army and the Navy.
When the war is over, the Laboratories
goes back to its regular job — helping
the Bell System bring you the finest
telephone service in the world.

BELL TELEPHONE LABORATORIES

service-

71
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SUPREME MODEL 504-A

- bs: et

TESTER...

CHAGITIPOEL
IR

* THE PORTABLE LAB"
THAT GIVES YOU

% Design proven by over 5 years produc-
tion of thousands of this model.

% Operation as simple as ABC. Multi-
section push-button switches do all
work. Simply ‘‘follow the arrows" for
tube checking. No roaming test leads
for the multimeter,

% Open face wide scale 4!/-inch rugged
meter built especially for this tester—
—500 microampere sensitivity.

K Each AC and DC range individually
calibrated.

* Professional appearance. Solid golden
oak carrying case.

* Guaranteed Rectifier.

SPECIFICATIONS

OC MICROAMPERES: 0-500

DC MILLIAMPERES: 0-2.5-10-50-2%0

DC AMPERES: 0-1-10

DC VOLTS—1000 OHNMS PER VOLT:
0-5-25-100-250-500-1000-2500

AC VOLTS: 0-5-10-50.250-1000

CUTPUT VOLTS: 0-5-10-50-250-1000

OHMMETER: 0-200- 2000 20,000 OHMS
0-2-20 MEGOHM

BATTERV TEST: Chetl Dry Portable ““A°*

"8'* Batteries Under Load

CONDENSER CNECK
English Reading
25-50-100-200'250 300 450 volts.

TUBE TESTER: Emission type with nolse test
floating filaments, easy chart operation.
Checks all recelvlng type tubes.

POWER SUPPLY: 115 volts 60 cycle.
voltage and freguency ubon regGuest.

and

Electroly(lu checked on
Rated voltages of

Special

e KoY

m\\ﬁ NEEDTHIS
\\o*"

« ‘The Cathode
R ay Oscilloscope.’
by Raymond Soward.
fully explams basic
operating

The

25¢c, to cover nnnt
ing and handiing
with coupon

W,

SUPREME !‘\JQTRU\IP\TS CORPORATION.
Greenwood, Miss.

1 enclose herewlth 25¢c.
new 25-page booklet. ‘‘The Cathode Ray Oscillo-
scope,’’ by Raymond Soward

Plesse send me your

ditions. However, where hydraulic
fluids and gasoline or other solvents
are present, or where the switch will
meet extremes of heat and cold, the
metal bellows is recommended. Most
of the switches in the line can be made
“environment proof” according to the
engineers of the company. The bel-
lows or boot is held on one side of the
panel and a lockwasher is on the other
side.

Switches for both industrial and
aircraft use can be furnished with to-
tal movement of 7¢”. All switches
are completely sealed, back and front,
and are made for a.c. or d.c. All con-
tacts are double break type, solid sil-
ver.

Further information on these new
switches will be forwarded upon re-
quest to Robert Hetherington & Sons,
Inc., Sharon Hill, Pa.

VOLUME LEVEL UNIT

The Daven Company has announced
the production of a new Volume Level
Indicator for low-level indication.

Known as the Daven Type 920, this
unit was designed primarily for use
across balanced lines although it per-
mits either side of bridged lines to be
grounded.

The unit is mounted on a panel for
use in a standard relay rack.

The Volume Level Indicator consists
of a copper-oxide type indicating me-
ter adjusted for deliberate pointer ac-

tion, a meter zero adjusting control
and heavy-duty meter range control,
variable in steps of 2VU, 100 to 130
volts, 60 cycle a.c. power supply with
voltage regulator to adjust for normal
supply variations.

Specifications include a range from
—20 to +20 VU at 0 VU reading, an
extreme range of from —40 to +23
VU, including full meter scale; a
standard reference level of 1 mw. into
600 ohms and a frequency variation of
less than 0.2 db. between 30 and 15,000
cycles.

Further information on this indica-
tor will be furnished upon request to
The Daven Company, 191 Central Ave-
nue, Newark, New Jersey.

UNIVERSAL MICROPHONES

Universal Microphone Compuny is
announcing the production of two of
their prewar microphones which have
been completely redesigned and re-
styled.

The Model 808 velocity microphone
has a sensitive element consisting of
a thin 5 millimeter ribbon, powered
with four rugged magnets for added
field strength and dependability.

The bi-directional response of the
808 makes it particularly adaptable
for use with stage presentations, or-
chestras, recording and public ad-
dress systems indoors. The absence
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of sound pickup at the sides of the
808 reduces the feedback problems of
most installations.

The impedance of the unit is 40,000
ohms, for operation direct to grid of
the tube; the frequency response is
from 40 to 16,000 c.p.s. and the output
level is 63 db. below one volt per bar.

The second type of microphone is
the 204-TA, dynamic handi-mike. This
model will be available in both carbon
and dynamic types with a variety of
switches and circuit, seven models in
all.

The impedance is 35-50 ohms; fre-
quency response is from 200 to 7,000
c.p.s.; the output level into 50 ohm
input; 44 db. below 6 milliwatts for
100 bar signal.

Details of these units may be se-
cured from Umniversal Microphone
Company, Inglewood, California.

TRANSMITTER FILTERS
An improved type of blower motor
filter for radio transmitters has been
designed by the Badger Corporation
of Milwaukee.
This unit is a washable, permanent

type of filter constructed of expanded
metal. This new filter is particularly
effective in keeping dust particles out
of radio transmitters, according to the
manufacturer. The filters are partic-

RADIO NEWS


www.americanradiohistory.com

Don’t waste time!

field of Electrounics
niques, new equipment.
servicing and repairing I.M.

Radio, F.M., Video (television), and the whole
is changing fast.

New methods, new tech-

Today you must solve NEW problems in
receivers.
thousands upon thousands of Television Receivers to handle.

Tomorrow there will be
Right

after the war science promises NEW Electronic devices for house-

hold, factory and business.

ALL THIS MEANS NEW OPPORATUNITY FOR YOU IF YOU ARE
READY

The thing to do is to GET READY right now. Find out about the
marvelous new method of preparation—SHOP METHOD HOME

TRAINING.
Keep in Step with Shop

Progress

ttere 18 the truly modern sy
of training. It muatches the R/
PROGRESS CONSTANTLY BE
MADE in Ratio, Television a ad
Flectronies. It (s up to date in
every way becattse it comes right
from the busy radie training shops
of National Schools where experi-
ments and develognents are being
carried on—where discoveries are
beina made all the time.

It is hased on real shop methods

-on the handling of real shop jobs.

Fill out and send in the coupon now.

for business fer more than a third
of a century. In essence vou get at
home—in vour free time—the very
same kind of instruction that has
helped thousands upon thousands of
ambitious nwn to more pay and
greater opportinity—t h at has set
thousands of men up in Lusiness
with little or no capital. You owe
it to vourself to read the book
“Your Future in Radionics” —sent
to you FREE if you iill out and
mail the coupon.

Now, right now, is the time to
grasp the opportunity of today—a
suceesstul career for tomorrow. Ra-

Get in on the new developments in the fast expanding Radio Indus-
try. Take your place in the field of Television. Make more money as
a Modern Service Expert. Own and operate Your Own Business.
Learn the Latest Trade Secrets and Short Cuts through

AFTER THE WAR WHAT?

Face realities now! Is the job you're
doing_going to last? What is its future and

yours? How are you going to meet condi-
tions when the world returns to crvilian
production? in fooling

yourself. Radlo is a B
ESTABLISHED BUSINES
ere are millions of sects in

3 need reconditioning right now.
There i8 a big demand for millions more
that have to be built—largely by trained
is here BUT RAD

There’'s no use
I1G. SOUND, WELL

the Coun-

built,
Who's woing to do it? 1 y
that you are—and at a great big profit—
for years and years to conic.

What_about’ facsimile? And the great
new field of industrial electronics? It 18
established—here to stay. IT NEEDS MEN
—RIGHT NOW ND M . MEN NEXT

R. NEXT MONTH. TOMORROW!
3 hang up your uniform—when
vour war job folds up. will you step out
proudly into a new fi essential es-
tablished tndustry?—perhaps into a busi-
ness of your own?

GETY THE REAL EXPERIENCE
BEFORE YOU TACKLE A JOB

walk into a brand new job and go

Ouly National can offer you SHOD dio. television and the whole field
MEFHOD HOME TRAINING be- of electronics invites vou. The in-
ciause only National has the big dustry  is ving f or frained men
busy shops develop this wethiod, everywhere. A rapidly expanding
And it is time tested too. Na- industry—probably the greafest in
tional Schools lWa s heen training history—holds our the promise of a
men for indunstry, ror governmettt, rich future—prosperous security.
All This Modern Electronic Equipment
and More Comes to You as Part of Your
National Course
-,
Y Sy

NATIONAL TRAINED MEN
NOW MAKING THE BEST
MONEY IN HISTORY
The real value of National

training shows up in the
quick progress our men muke

on the job. Joe Grumich of
Lake Hiawatha, N. J.. turned
down a job wmost men would
welcome. He wriles: ‘“‘My

latest offer was $5.800.00 as
radio photo engincer, but T
am doing well where I am
now engaged. I am deeply
indebted Lo Nalional.,'

Ely Bergman, now on Sta-
tion WOR, told uns: My sal-
avy has been boosted consid-
erably and at the present time
1 am making over $3.000.00
per year. thanks to National
Training.””  And from the far-
off ttawaiian Islands. Wallace
Choi sends this: T am aver-
azing $325.00 a month, 1
will say that [ honestly owe
all this to the excelient Lrain-
ing I had at National.'”

National is proud of the
progress graduates are mak-
ing all over the world. Read
about their records yourseif in
the books we send vou FREE,

1943

September,

Get a FREL lesson from National.
Study it over at y o u convenicnee.
Sec for yourself thorough,
and how practical-yet

how
how

d. NO SALFESMAN . Ci
N U FROM NATIONAL SCHOOLS.
National points out the opportunity—
offers you the training and cxperieuce,
prepares you for greater things in life,
But it is up to you to act for yourseif.
And the first step is
Coupon and mail it.
the big Radio Book. and then decide.

to work with assurance—the assur-
ance that comes with knowing how—
that comes with handling the tools
with working with and operating ac-
tual electronic equipment sent to you
from the laboratories and shops of
National Schools. There's nothing to
equal tearning by doing. In your Na-
tionai training you build real sets—
a superheterodyne receiver, a signal
generator—Iliterally scores of various
electronic devices with your National
equipment.

Learn basic principles—IPFIRST THINGS
FIRST. Get vour knowledge and expert-
ence first hand under the personal guid
unce of seasoned, practical National in
strictors  working personally  with  you.
You know the very how and
why of Radio—Television, Elec-

tronics.

vot ¥ rou gai ar- . .
vellv\aus or;lc,mg]o !e::t’e?f‘ejr?cenlllr,v The uabove pictures were made in and
this method of learning bur around a modern television studio. Think
vou have valuable equipment what ness opportunity is open to you in this

you t‘_viU g on the .;_nh in the great new teld if you are ready for it. Pre-
practice of your profession as pare now. Natioual training includes a good
HlCIEctronicsNexuart hIINthe foundation in Television and F.M. Get the

coupon and learn what this
means t0 you. facts. Send the Coupon.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA £€ST.1905 Ll |

LR
MAIL OPPORTUNITY COUPON FOR QUICK ACTION

(Mail in envelope or paste
on penny post card)

National Schools, Dept. 9-RN 5 ;
4000 South Figueroa Street, Los Angeles 17, California

Mall me FREE the two books mentioned in your ad including a sample lesson of your oourse.
1 understand no salesman will cail on me.

ADDRESS ....

CITY. ..

]
1
1
|
l NAME . . ..o ovetiosssosssssnvrocscoonascs
1
1
1
]

Include your zone number
'-----------------l----------
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KWIKHEAT’S
BUILT-IN
THERMOSTAT

e

“~

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

* LESS RETINNING NEEDED

* TIPS LAST LONGER

* COOL, SAFE HANDLE

* LIGHT WEIGHT

The Kwikheat Soldering Iron

has omple reserve power for

your soldering jobs—225 watts

held in check by a thermostat

built 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-

ging in. It is extremely light (14 ounces), weli-
balanced, and has a safe, cool handle. No wonder
Kwikheat is a sensation wherever it is used. Ask your
jobber. With choice of #0, 1, 2, or 3 tips. $11.00
6 INTERCHANGEABLE TIP STYLES

#0 #i #2 #3 #4 #5
$1.25 $175
4

$1.25 $1.25 $1.25 $1.25
VANATTA

C@.Mw—-

*potented

THERMOSTATIC SOLDERING IRON

Sound Equipment Corp. of Calif. e 3903 San Fernando Rd.. Glendale 4, Calif.

T

X
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ularly recommended for use with air-
port radio transmitter systems, as well
as for loud speaker application in ra-
dio studios.

Complete information on these fil-
ters may be obtained by writing to
the Badger Corporation, Milwaukee
12, Wisconsin.

NEW SOLDERING IRON
Hexacon Electric Company of Ro-
selle Park, New Jersey, has announced
the development of a line of electric
soldering irons for operation off the

batteries of trucks and planes.
These irons are now available, on
rated orders of AA-5 or better, in 100

or 200 watt sized wound for either 12
or 24 volts. All irons are available
with either 6 or 12 foot cords, and
with the conventional plug cap or bat-
tery clips. The irons have damage-
proof, hexagon-shaped barrels, which
protects the element from mechanical
injury, and scale-resistant element
cores which prolong the element life.

Details regarding these Hexacon
soldering irons will be forwarded upon
request to Hexacon Electric Company,
119 W. Clay Avenue, Roselle Park,
New Jersey.

CAPACITORS

Technical Radio Company has added
a new line of capacitors which incor-
porate from one to four sections. De-
signed originally for the output sec-
tion of a pi-network, these multiple
capacitors eliminate the need for
mica-type units.

Typical capacities include 20, 40,
120, and 230 wufd. Mycalex insulation
is used throughout. Other features

include; all sections common on one
side, typical spacing of .080”, alumi-
num plates and spaces and brass
mounting feet, and universal type con-

struction which permits a wide variety
of spacings and capacities.

These units are currently available
for civilian applications. Details will
be furnished upon request to Techni-
cal Radio Company, 275 Ninth Street,
San Francisco.

(Continued on page 92)
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Modernizing INTERNATIONAL
TELEGRAPHIC COMMUNICATIONS

These proposed changes would eliminate inconsistencies
that exist today in the telegraphic communication indusitry.

NE of the greatest banes of the
0 telegraphic communication in-

dustry is the tariff system
which consists of a maze of telegraph
rates, many of which are inconsistent,
overlapping, conflicting, and inequi-
table.

Short wave radio telegraphy, which
has made direct circuits of almost any
length practical, has greatly changed
the whole aspect of rate making. This
fact could be taken advantage of in the
adoption of a new method of rate
charging and division of tolls that
would be vastly superior to the pres-
ent method.

It is quite likely that telegraphic
communication will be used to a
greater extent in the coming years
than ever before and it would indicate
a lack of foresight and progressiveness
on the part of this industry if it did not
give serious thought and consideration

to any practical ideas that would save
time and simplify operations, in order
to more adequately meet the new tele-
graphic requirements of a more closely
associated business and social world.

There has been much talk of plow-
ing under the whole present maze of
telegraph rates and instituting a sim-
plified system but apparently no plan
has ever been advanced that would
make this feasible. It is quite im-
probable that an equitable system of
non-exchange of receipts could ever be
worked out for this industry, which
has been a wishful thought for many
years, but it would be feasible and
practical to institute a new system of
simplified rates and a new method for
the distribution of receipts which the
author would like to offer for the con-
sideration of the telegraphic commu-
nication industry.

This new system, if adopted, would

Table 1. Suggested changes in signals that would simplify telegraphic communications.

Proposal No. 1.—Aholish the joined AS, SN, and KA signals as presently assigned, suhst-
tuting therefor, the commonly used unjoined letters MO, OK, and ATN respectively and con-
vert the AS, SN, and KA signals to the numerals 1. 9 and 0, respectively.

Present signals Units Proposed signals Ux;iu
1. .--== 9 ) B

9. ~---, 9 9. ...-. 6
o —— 10 o. S.lL 8
Transmission time required 28 Transmission time required 20

AR saving of more than 28.5 per cent in tape and transmission time; ohviates the necessity
of ipulating ive dash X these als more easily distinguished between
during atmospheric disturbances; hrings all of the numerals within the 8-unit, 16-pin limitation,
therehy making it possihle to dispense with the seventeenth, eighteenth and nineteenth per-
forating pins and their many connecting parts and the tenth and eleventh feed-hole punch pins
of radiotelegraphic keyhoard perforating machines.

Proposal No. 2.—Aholish the present signals for the period and comma and suhstitute there-
for the following proposed signals:

Present signals Units Proposed signals Units
Period. .-.-.- 9 Period. ..-~-.- 7
Comma., =--~..-- 10 Comma. ..--. 7
Transmission time required 19 Transmission time required 14

R saving of more than 26 per cent in tape and transmission time in radiotelegraphic opera-
tion; more than 16.5 per cent in tape and transmission time in cable operation: brings these
two important signals within the 8-unit, 16-pin limitation, and makes the new combinations.
IK and UN respectively, easily accessihle to the right hand leaving the left hand free to
ﬁporate the combination key when these two signals are not incorporated as keyboard mem-

ers.

Proposal No. 3.—Abolish the present signals for the colon, apostrophe. and parentheses
and substitute, therefor, the following proposed signals:

Present signals Units Proposed signals Units

Colon. —~=--... 9 Colon. -.-... 8

Apostrophe. .----, 10 Apostrophe. .~--. 8

Parentheses. -.--.- 10 Parentheses. =-..-..

Transmission time required Transmission time required 24
A saving of more than 17 per cent in tape and tr isgion time in iotel phic

tion; more than 5.5 per cent in tape and transmission time in cahle opemﬁo;, and h;inqs
every signal of the International Morse Code within the 8-unit, 16-pin limitation.

Proposal No. 4.—Designate the revised parenthesis (fjoined DD) as the starting mark and
adopt the following additional signals:

Units Units
Ending parenthesis mark. ..-..~ 8 Semicolon. -.--. 8
Opening quotation mark. .-..-. 8 Paragraph signal. -=.,-- 8
Closing quotation mark. ..=-.-. 8 Exclamation mark. .-.-- 8
Number sign. ...- - 8 One em dash. -...-. 8
Ampersand., .- -.

5 7
These additional signals would afford Morse cov ge. with and likely signals.
of all rem@ining marks and signs commonly used in the “written word.” The exclamation
mark and one em dash would be for use in broadcasting press reports.

76

www americanradiohistorv com

By
€. B. HARRISON

make international rates uniform
throughout the world, would afford all
handling companies like compensation
for like services rendered, would elim-
inate all unfair competitive undersell-
ing practices, would dispense with all
present complicated tariff sheets, and
would greatly simplify the work of
bookkeeping and accounting depart-
ments. It would remove all of the in-
equities and conflictions existing un-
der the present system and would be
so simple and reliable that almost any
departmental employee at any point
along the route of a telegram could
instantly compute the division of tolls
for the carrier in question, the preced-
ing carrier, and the succeeding carrier
without once having to refer to a rate
table.

Thorough consideration has been
given to possible improvements in the
art of telegraphic communication and
probable new requirements to meet
modern conditions, including air mail
competition, and in line therewith
would reduce the whole tariff system
to a mere four basic rates and cover
the entire world in only two rate zones.
The first zone would extend six thou-
sand statute miles from any telegraph
office, as computed at the equator of a
specially designed communications
map of the world on Mercator's pro-
jection, and the second zone would in-
clude all parts of the world beyond the
first zone. The deferred telegram and
night letter would be abolished and
compensated for in greatly reduced
ordinary telegram rates and the insti-
tution of the lettergram.

The communications map would be-
gin at the international date line and
extend eastward to the same line and,
for all rate-finding purposes, need not
extend north any farther than the
northern tip of the mainland of Russia
and south any farther than the south-
ern tip of South America and could,
therefore, be approximately twice as
wide as it is high, of any size decided
upon. Depicted on the map would be
only the political boundary lines with
their respective names, large principal
cities, a six-thousand mile scale as
computed at the equator, a simple ta-
ble of four rates to be hereunder ex-
plained, and a cross-index key for the
purpose of ascertaining the geograph-
ical location of points of destination
when this recourse was necessary.

Copies of this map could be run off
economically and would be distributed

RADIO NEWS
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/% 5% FOR PEACETIME PRODUCTION

or several months, we've been telling our  building quality units for the Army Air Forces
friends in the trade that we of Eastern have and the U. S. Navy. However (as of this writing),

completed our post-war plans and policies—have we re standing by for Uncle Sam'’s okay to start our
perfected the new line of Eastern sound equip- peacetime production. For detailed information on
ment. Our peacetime production schedules are set Eastern’s post-war line, fill out and mail the Coupon
up—BUT, we think winning the war is more im- today! Eastern Amplifier Corporation, 794 East

portant ! We're still going all out on our war work, 140th Street, New York 54, N. Y.

SPECIALISTS. We're definitely interested in your post-war line, your policy, your
e proposition. Mail us complete information, without obligation.

Qa,_,/”/ L=
for complete information on
our post-war line and the

| details of our proposition. '

] EASTERN AMPLIFIER CORPORATION, Dept. -
o 794 East 140th St., New York 54, N. Y.
W M m We are [] JOBBERS, [ DEALERS, [1 A SERVICE ORGANIZATION, [] SOUND
[

COMPANY NAME

¢ ADDRESS .eoneeeeecerteseemeveessaesessantasreseseassatee s saeaea e e b e n e EnE R nE e et e e ns SRR LSRR SR b na s e e s e
&
§ k‘oﬂ)‘
%/ ....................................................................................................................
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Zone “R"”
Telegram rates (T) 16
Lettergram rates (L) 06

g
.32 10 word minimum charge.
J2 30 word minimum charge.

Table 2.

to all telegraph offices, which offices in
turn would draw their respective zone
boundary line, being guided by the
scale of miles appearing on the map.
By circling any point in the world with
a zone boundary line at the proposed
equatorial distance of six thousand
miles, it will be found that a great ma-
jority of countries will fall wholly
within one of the two zones and that,
therefore, it would be unnecessary to
refer to the cross-index key to ascer-

The zone rates listing the rates per word, using U.S. monetary system.

tain applicable zone rates except in
those few countries through which an
office’s zone line cut and then only in
the case that the point desired was not
shown on the map. Considering the
fact that the great majority of inter-
national traffic is between principal
cities, it will be seen that the likeli-
hood of having to often refer to the
cross-index key would be greatly mini-
mized.

When an occasion did arise wherein

PORTABLE POWER PROBLEMS

THIS MONTH—BROWN-DUVEL MOISTURE METER

BURGESS INDUSTRIAL BATTERIES power the Brown-Duvel
Moisture Tester, made by Seedburo Equipment Co., for the
determination of moisture contentin grain. And in thousands
of similar industrial applications Burgess Batteries are pro-
viding the power for electronic test equipment. Purchasing
agents and maintenance engineers know they can get a
Burgess Battery for every need from their local Burgess
distributor. For information on the complete line for all
test and control instruments, write for the name and address

of your nearest Burgess distributor,

ELECTRONIC ENGINEERS VOTED Burgess Industrial Batteries
first choice in a recent nation-wide survey of dry battery
preferences! If you need a special battery for a new instrument
or a new application let Burgess engineers solve your
problem by developing the correct battery type for you.

Burgess Battery Company, Freeport, Illinois.

THE JOB AHEAD — JAPAN!

“BURGESS BATTERIES

VOTED FIRET BY ENGINEERS IM NATIOM-WIDE INDUSTRIAL BATTERY SURVEY

www americanradiohistorvy com

it was necessary to determine the ap-
proximate location of a point of des-
tination this would be accomplished by
referring to the official list of tele-
graph offices provided that in a new
edition of this publication a cross-
index key was added to the listings. If
the cross-index key symbols were
spaced at one hundred miles, the loca-
tion of a point of destination could be
accurately determined to within fifty
miles at the greatest possible discrep-
ancy and the odds would be greatly
against a point of destination falling
within fifty miles of an office’s zone
boundary line. Copies of the official
list of telegraph offices would be need-
ed only at main and divisional offices
as at present and when necessary for
a branch or lirie office to know the ex-
act location of a point of destination
the information could be obtained by
telephone or circuit note in just a few
minutes by merely asking the main or
divisional office to ‘“zone Samarovsk
Russia,” etc., and the reply could be
just as brief.

In Table 2 the zone rates, listing the
rates per word for the two basic class-
ifications of service and using the
United States monetary system for
convenience, are not intended to spec-
ify rates as they are used mainly for
the purpose of detailing the proposed
system.

The urgent telegram rate would be
double the telegram rate; the ordinary
press rate the same as the lettergram
rate; the urgent press rate double the
lettergram rate, and the minimum
word charges identical. Lettergrams
would be subject to deferment in favor
of telegrams up to midnight local
time, but on the other hand, may go
straight through if traffic conditions
permit.

Short-haul customers would benefit
by the reduced rate on ordinary tele-
grams and the new function of the let-
tergram but would be denied the de-
ferred telegram privilege, However,
long-haul customers would benefit to a
much greater extent. The discrepancy
in benefits is due to the fact that it
costs communication companies, to-
day, just about as much to handle a
telegram a few miles as it does a few
thousand miles.

The practice of handling “code” tele-
grams at a discount as is done in the
Extra European system is quite unfair
to communication companies when it
is considered how much the sender
saves in wordage and the fact that
they require extra time and handling
due to the necessity of being collated
in the interest of accuracy.

The division of tolls would be ex-
tremely simple and would merely con-
sist of the country of origin crediting
itself with fifty per cent of the tolls on
both paid and collect traffic, all relay-
ing carriers-in any intermediate coun-
try, dominion or colony, ten per cent
each, and the country of destination
the remainder.

After a country of origin had cred-
ited itself with fifty per cent of the
tolls, four relaying carriers and the

RADIO NEWS
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Al Detrola Radio, the pouring forth of hundreds of thousands
of salable units when the starting gun booms will not be enough.
The radio receivers, aulomatic record changers and other fine-
featured products from our planis must blend service and beauty
. . . express ingenuily cven in details such as engineered packaging

for safer transit . . . all 10 serve America’s foremost merchants.

The distinguished Detrola record changer, better than ever, will

be made for selected radio manufacturers and jobbers.

L ]
DIVISION OF INTERNATIONAL DETROLA CORPORATION e Detroit 9, Michigan @M(%

September, 1945 79
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LET THIS "AUTOMATIC TEACHER”

show you exactly how to repair over

4300 RADIO MODELS

without expensive test .equipment!

SAVE TIME — SAVE MONEY

Ghirardi's RADIO TROUBLESHOOTER'S
HANDBOOK is the ideal manual to show you
exactly how to repair radios at home in spare time
—quickly and without a lot of previous experience
or costly test equipment. It contains MORE
THAN 4 POUNDS OF FACTUAL, time-saving,
money-making repair data for repairing all models
and makes of radios better, faster and more profit-
ably than you mav have thought possible!

NOT A STUDY BOOK

RADIOTROUBLESHOOTER'S HANDBOOK
can easily pay for itself the first time you use it.
You don't have to study it. Simply look up the
make, model, and trouble symptom of the Radio you
want to repair and go to work. No lost time! Clear
instructions tell exactly what the trouble is likely to
be—EXACTLY how to fix it. Actually, this big 744-
page manual-size HANDBOOK brings you factual,
specific repair data for the common troubles that
oceur in practically every radio in use today—for
over 4800 most popular models of Home and Auto
radio receivers and Automatic record changers of 202
manufacturers! In addition, there are hundreds of pages
of helpful repair charts, tube charts, data on tuning
alignment, transformer troubles, tube and parts sub-
stitution, etec., etc.—all for only $5 ($5.50 foreign) on
an UNRESERVED 5-
DAY MONEY-BACK
GUARANTEE!

Get a Complete RDU-ELECTRUNIC
~|SERVICE EDUCATION

AT HOME— WITHOUT AN INSTRUCTOR
TEST INSTRUMENTS —TROUBLESHOOTING

—REPAIR A. A Ghirardi's big 1300-page MODERN
RADIO SERVICING is the finest, most complete instruction
book on Radio-Electronic service work for either the novice or
the professional Radio-Electronic serviceman—bar none! Read
from the beginning, it is a COMPLETE COURSE IN SERVIC-
ING by the most modern methods. Used for reference, it is an
invaluable means of brushing up on any servicing problems that
puzzle you.

Gives complete information on all essential service instrument
types; how they work (with wiring diagrams), when and why to
to use them; how to build your own; preliminary trouble checks;
circuit and parts analysis; parts repair, replacement, substitution;
obscure radio troubles: aligning and neutralizing; interference
reduction—and hundreds of
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| country of destination could share

|

equally in the remainder of the tolls
and in the exceptional case of a sixth
or seventh relaying carrier being in-
volved the fifth carrier would merely
credit itself with fifty per cent of the
available tolls and the following car-
rier fifty per cent and so on. It is
quite unlikely, however, that more
than two or three relaying carriers
would ever be involved in the handling
of any one telegram in'view of the
great distances now reached on a sin-
gle transmission. In those few coun-
tries where the international and do-
mestic carriers are separately oper-
ated the international carrier would
credit itself ‘with sixty per cent and
the domestic carrier with forty per
cent of the country’s share of the tolls
on both outgoing and incoming traffic,
except in the case of intermediate re-
laying when each would receive ten
per cent.

The following two examples will
make the division of tolls clear and
point out how very simple the matter
of abstracting would be. Say that an
eighteen-word telegram was filed in
Birmingham, England, and destined to
Washington, D. C, U. S. A. Wash-
ington being in the first or “A” zone
in relation to Birmingham, Birming-
ham would simply mark the check
“18 TA” which would indicate that it
was a telegram and destined to a zone
“A” destination. The zone “A” rate
for telegrams being $.16 per word, the
total charges would then be $2.88.
(United States money in this exam-
ple}). The English carrier, or carriers,
would credit themselves with fifty per
cent, or $1.44, and since there were no
relaying carriers involved, there would
be left $1.44 for the United States car-
riers, or $.86 for the international car-
rier and $.58 for the domestic carrier.

A final example would be in the case
of a 30-word lettergram being filed in
Paris, France, destined to Rio de Ja-
neiro, Brazil, and routed via New
York, U. S. A. Paris would mark the
check “30 LB” indicating that the class-
ification of service was a lettergram
and that Rio was in zone “B” as re-
lated to Paris. The lettergram rate
for zone “B” being $.12 per word, the
total charges would then be $3.60. The
relaying carrier would initial itself
into the check and the check would
arrive in Rio reading “30 LB AIT” in-
dicating that there was one interme-
diate relaying carrier, being “AIT” in
this case which let’s say stands for
American International Telegraph
Company in order not to take liberties
with the initials of any existing com-
pany.

Since the country of origin would
always credit itself with fifty per cent
of the tolls, and each relaying carrier
in intermediate countries ten per cent,
the check would indicate that sixty per
cent of the tolls had been consumed
and that, therefore, forty per cent was
left for the Brazilian carrier, or car-
riers. Broken down this would amount
to $1.80 for the French carrier, or car-
riers; $.36 for “Aitco” and $1.44 for
the Brazilian carrier, or carriers. Had
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there been two relaying carriers, each
would have initialed itself into the
check and the check would then have
indicated that seventy per cent of the
tolls had been consumed and that
there was only thirty per cent left for
the Brazilian carrier, or carriers, or
$1.08.

Using the above lettergram, for ex-
ample, the procedure for abstracting,
if forwarded as a paid lettergram,
would be as follows: Paris would credit
itself with fifty per cent, or $1.80 and
would credit “Aitco” with the remain-
ing fifty per cent, or $1.80; ‘“Aitco”
would debit Paris with fifty per cent,
or $1.80, credit itself with ten per cent,
or $.36 and credit Rio with the remain-
ing forty per cent, or $1.44; Rio would
credit *“Aitco” with sixty per cent, or
$2.16 and itself with the remainder, or

$1.44. If forwarded collect, Paris
would credit itself with $1.80, debit
“Aitco” with §$1.80; “Aitco” would

credit Paris with $1.80, itself with $.36
and debit Rio with $2.16; Rio would
credit “Aitco” with $2.16 and itself
with the remaining §$1.44.

This may appear to be inadequate
compensation for relaying carriers but
these same carriers when evolving into
countries of destination would gain by
the fact that a preceding relaying car-
rier, or carriers, each received only ten
per cent of the tolls thus leaving a
larger percentage of the proceeds for
the country of destination. Another
line of thought is that it would be more
equitable for a country picking up or
delivering a telegram to share in the
proceeds to a greater extent than a
country through which it merely
transitted.

In the interest of simplicity it would
be sensible and expedient to institute
a flat marine and ship-shore rate of,
say, $.22 a word for telegrams and
$.08 a word for lettergrams to or from
a ship anywhere in the world, in which
case the check symbol could be “ST”
and “SL” respectively and always com-
puted at $.22 and $.08 per word. By
considering a telegraph station aboard
ship as a country of origin or destina-
tion, as the case may be, and any in-
termediate ships or countries relay-
ing carriers, the same routine as used
in international point-to-point service
could be applied to this service and
would greatly simplify matters as
compared to the present system.

The fact that customers of interna-

tional and ship-shore telegraphic serv- |

ices are obliged to spell out most
punctuation marks and, in other ways,
use a language peculiar only to the
telegraphic communication industry is
a deterrent to using the telegraph for
routine correspondence. This incon-
sistency should be corrected and the
public advised that it may write its
telegrams in its own language, punc-
tuate as it pleases, and that no charge
will be made for marks and signs when
used purely as punctuation. It is dis-
tracting to receive a message reading,
“Ship quote I unquote beams and
quote T unquote bars on order stop
Advise shipping date.” It would be
much more business-like and not dis-
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tracting if received reading, “Ship T
beams and “T” bars on order. Advise
shipping date.”

American domestic companies cor-
rected this inconsistency several years
ago and the system of free punctua-
tion adopted by them has proven itself
to be practical, sans confusion, a great
saver of transmission time, and to
cause little loss of revenue. This sys-
tem could be readily adapted to inter-
national traffic with a slight modifica-
tion and, if the adherents of each sys-
tem would meet each other sort of
half way, it would be possible to insti-
tute a system of universal word evalu-
ating that would save uncountable
minutes of delay and “anguish” caused
by off-checks and indecision.

The slight modification needed
would consist merely of removing the
number §ign, ampersand, and mone-
tary marks from the digit family and,
although transmitting them joined up
to the word or figure group as written
by the customer, count them as sepa-
rate words and not multiple checked.
When a telegram reached a station
whose equipment did not accommo-
date a number sign, ampersand, or the
proper monetary mark, these would
be separated from the figure group or
word, attached and spelled out in the
language of the country making the
substitution (if not known in the lan-
guage of the telegram) and the check
would then need no revising. For
example, C&M would be counted as

RIDER VOLUME

" 1 have always had a warm

spot for “Duffy’'s Tavern”
becauvse the first program |
carried was its first spon-
sored broadcast. Ah, | was young,
strong—and what a tone | had in those
days.

Today, however, after the beating
I've taken during the past few years—
well, as''Archie’s"” song suggests ‘‘Leave
Us Face 1t.” I'm-in bad shape. | ought to
be in the radio repair shop this very
minute, along with many of my con-

g
S
M

XIV COVERS 1941-42 RECEIVERS

-

LEAVE US
FACE 1T/

temporaries who just couldn't take it
any longer. The trouble is that our
serviceman hasn’t heard that Rider
Manual Vol. XIV covering 1941-42 re-
ceivers has been published. So, he is
wasting a lot of time trying to diag-
nose the ills of 1941 and 1942 sets
when the servicing data in Volume XIV
could lead him right to the causes of
the troubles—and quickly.

If your jobber is out of Volume XIV
or any other number please bear with
him. WPB paper restrictions, you know.

RIDER MANUALS (14 VOLUMES)
Volumes XIV to VIl .. 12.50 each volume
Volume VI 9.50
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Frequency Modulation

Gives principles of FM radio 2.00
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The Meter at Work
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three words and not multiple checked
and where the equipment did not ac-
commodate an ampersand it would be-
come C and M but still be three words.
£25 would become pounds 25, #1234
would become Number 1234, etc.

If the period, comma, colon, semi-
colon, apostrophe, hyphen, fraction
bar, question mark, universal quota-
tion mark, parentheses, and paragraph
signal were adopted as standard trans-
mittable marks and signs and incor-
porated on the keyboards of all tele-
graphic equipment there would still be
left the upper case of five keys on
standard five-unit page printing tele-
graph machines for a bell and four in-
ternal requirements which may, or
may not, include a number sign, am-
persand, and monetary marks. It
would be possible, in most languages,
to include all of these marks and signs
on tape printing telegraph machines
and typewriters since there are more
keys available than on page printing
telegraph machines.

Another simple but important re-
form would be to reverse the rule and
place the chargeable words in the de-
nominator instead of the numerator.
This would be much handier because
it is customary, in writing, to always
start at the left and not the right side
and then go back and fill in on the left
side. For instance, it would be much
easier to count the actual words in
a telegram, mark these down at the
beginning of the available space which
is often quite limited, draw the slant
and then, after checking through the
second time for multiple words, add
the doubles or triples.

Compounding words for the pur-
pose of evasion should be discounte-
nanced and only dictionary compounds
permitted. Words like ‘“sixhundred,”
“thirtyseven,” “lettercredit,” etc., are
each two words in any language.

In some offices from which several
countries are worked, operators and
clerks are kept in a confused state of
mind due to different methods of pro-
cedure on different circuits. It would
save the time of a shift to the upper
case, a shift back to the lower case, a
line-feed, and a line of space on tele-
graph blanks if companies not now
doing so would adopt the following
procedure in transmitting telegrams:
include the number, origin, check,
date, and filing time all on one line.

Some companies address service
messages: ‘“‘Blackville Whiteville”
meaning from Blackville and destined
to Whiteville, while other companies
do likewise but mean destined to
Blackville and from Whiteville. It is
human nature to look for an address
and a signature on any kind of a tele-

“gram and the best procedure, there-

fore, would be to address and sign
service messages the same as any
telegram and avoid mistakes and con-
fusion.

The .institution of a system of free
punctuation would necessitate the
adoption of additional Morse signals
and as Morse operation will likely re-
main for a number of years, especially

RADIO NEWS


www.americanradiohistory.com

O retain the original tonal characteristics of a
radio, tapped replacement controls must dupli-
cate the electrical operation of the original controls.
That’s exactly what Mallory tapped replacement

controls do—duplicate, not approximate or imitate!

Mallory provides a tapped control for nearly every

FEEe—
TO SELECT A MALLORY TAPPED
REPLACEMENT CONTROL:

'l Measure overall resistance be-
tween L and R on old conirol.

2 Measure Tap resistance between
L and T on old centrol.

3 Select Mallory Tapped
replacement control having
values nearest both those
of the original.

-

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

APPROVED
PRECISION PRODUCTS

replacement need—vet the total number of types is
small. This is due to the use of Mallory Universal
control shafts! With these shafts and controls, you
suit the part to fit the job.

There are 27 plug-in shafts for use with Mallory TM
(Tapped Midget) and DTM (Double Tapped Midget)
controls. Thirteen are exact mechanical replicas of
shafts now widely in use—the remaining fourteen

need only be cut to length. Where requireci shaft

lengths are three inches or less, the Mallory TRP

(fixed shaft) control replaces large originals using

set screw or spring type knobs.

Convenient? Unquestionably ! Economical? You bet!
And your Mallory Distributor carries a complete line
in stock—always! See him for proper selection of
a handy kit.
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in the mobile services, it would be well
worth the time and effort to not only
adopt several new signals but also to
revise eight incongruous signals now
existing in the International Morse
Code and thereby save on transmission
time and material. No signal should
exceed a length requiring more than
eight units of circuit time for trans-
mission because it complicates cer-
tain mechanisms.

Three of the signals that need re-
vising are numerals and it may be
considered quite dangerous to revise
them. The remaining five are punctu-
ation marks and could be revised with
very little confusion. The numerals
are the one, nine and naught. These

three signals require excessive tape
and time for transmission,

are un-

wieldy and difficult to execute for most
radio operators transmitting with
hand keys or semi-automatic trans-
mitting devices due to the large num-
ber of consecutive dashes involved
which are tiring and difficult to ma-
nipulate, and are extremely hard to
distinguish between during electrical
disturbances due to their great sim-
ilarity. L]
Furthermore, these three very in-
consistent signals are the sole reason
for having to incorporate three addi-
tional punch-head perforating pins
with their many connecting parts and
two additional feed-hole punch pins in
radiotelegraphic keyboard perforat-
ing machines. This is a fact for the
reason that no other member of the
conventional keyboard requires a com-

- 12 Types will CORRECTLY SERVICE
Ill| well over 1200 of the most popular
Avuto Radio Receivers . . . . .. ..

: 4 Mr. Auto Radio Service Dealer:

The following 12 types are a “must” for your
service stock. If you keep at least one of each on hand
you will be able to service over 7/8 of the vibrator re-
placements in popular demand. Yet each is individually
engineered to correctly replace the original vibrator.

3320 5303 5326 5400
*4613 5314 5335 5406
5300 5320 **5342M 5426

*4613 may be used as replacement for 3461 if the smoller diameter can is acceproble,

**5342M is now recommended in cll instances where 5340M was previously used.

Outside of those exceptions these 12 exactly duplicate
the original units not only as to voltage and plug arrange-

ment but in every respect including physical size, frequency

The Radiart Vibrator Cotolog is the
most complete cotalog published.
It gives crass-index far cars, models
and vibrators.

and current carrying capacity. (Essential feotures for long
life and best service.)

To be sure, the less popular models will still need servicing

RADIART has the most complete line
of vibrators,. It is the line you should
stock and use.

ond you can get the correct RADIART VIBRATORS for
every one of them.

Manvfactured by makers of famous RADIART Rust Proof Aerials.

Radiart Corporation

3571 W. 62nd STREET  «

Export Division
23 Warrep St., New York 7, N.Y.

CLEVELAND 2, OHIO
Canadian Office
455 Crair St. W. Mosntreal Canads
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plement of more than sixteen pins for
perforation and nine feed-hole punch
pins, whereas the numerals one and
nine require a complement of eighteen
punch-head pins and ten feed-hole
punch pins, and the naught, nineteen
punch-head pins and eleven feed-hole
punch pins.

There are three signals officially
recognized in the International Morse
Code that are superfluous and prac-
tically worthless under their present
assignment which, coincidentally,
would be “naturals” for these three
numerals. They are the joined AS,
SN, and KA signals. The AS signal
means “wait” and so do the separated
letters MO. The SN signal means
“understood” and the universally
known signal “OK” means the same
thing. The KA signal, meaning “at-
tention” has greatly fallen into disuse,
and the universally recognized abbre-
viation “ATN” for attention is quite
commonly used and immediately at-
tracts attention.

Two more glaring inconsistencies
are the signals for the period and
comma. Although these two punctu-
ation marks are used in telegraphic
transmissions to a greater extent than
other punctuation marks, the signals
for these marks are excessively long,
the period equalling the numerals one
and nine and the comma equalling the
naught in length. Neither is a mem-
ber of the conventional keyboard of
radiotelegraphic perforating machines
and the period is generally built up by
striking the “A” key three times and
the comma by striking the “M I M”
keys which combinations are the best
attainable due to all two-letter combi-
nations being too far removed from
each other for speed or comfort. Both
are converted signals and have an un-
holy sound to old operators who have
to think two ways every time they
hear them or see the undulator mark-
ings.

There are only four remaining sig-
nals of the International Morse Code
that require more than eight units of
circuit time for transmission and,
therefore, a complement of more than
sixteen pins for perforation, none of
which is presently a member of the
conventional keyboard. They are the
colon, apostrophe, parenthesis, and
underline signal. The underline signal
is seldom used and could be forgotten.
However, the colon, apostrophe, and
parenthesis marks are extensively
used in telegraphic transmissions and
should be shortened to meet the eight-
unit, sixteen-pin limitation, thus mak-
ing it possible to incorporate any let-
ter, numeral, punctuation mark, or
sign as a member of the keyboard of
radiotelegraphic perforating machines
if suited to the needs of any carrier
and yet require but sixteen perforat-
ing pins and nine feed-hole punch pins,
not to mention the great saving in
tape and transmission time that would
be afforded thereby.

The proposals (shown in Table I)
are revisions and additions to this fa-
mous old code, made in the interest of
speed, adequacy, economy, and com-
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fort and are based on thirty-one years’
experience and service with twenty-
eight telegraph companies.

It would be a constructive move on
the part of delegates to the next inter-
national telecommunication confer-
ence to give official sanction to these
additional marks and signs in the in-
terest of adequacy and international
uniformity regardless of the fact that
they would not be applicable to inter-
national telegraphic correspondence
under present regulations. They are
greatly needed at the present time to
facilitate the movement of non-check
press transmissions by saving much
transmission time and making it pos-
sible to release received ‘“copy” in
ethically punctuated form so that tele-
graph editors would not have to strike
out spelled punctuation marks and in-
sert the proper marks.

The proposal to distinguish between
opening and closing marks is prompted
by the fact that receiving operators
often forget whether they are opening
or closing marks and, with no time to
stop and consider the matter, often
“misplace” them.

The proposed additional signals as
well as the proposed new signals for
the period, comma, colon, apostrophe,
and parenthesis marks, are all new
signals and not conversions and, there-
fore, would become familiar sounds
and undulator markings and become
unconsciously associated in just a few
days with the marks and signs to
which they are assigned. This de-

pends, of course, on the amount of
code handled in a day’s work.

No combinations of dots and dashes
were used in any of the proposed re-
visions or additions that would con-
flict with the Arabic, Greek, Russian,
or Turkish Morse alphabets, nor any
of the accented letters of the French,
German, Scandinavian, or Spanish
languages.

No mechanical alterations would be
necessitated in perforating machines
except the replacement of the owe,
nine, and naught selecting bars by new
ones which would be inexpensive and
require but little time and effort to
install. This replacement would leave
the seventeenth, eighteenth and nine-
teenth signal-hole perforating pins
and their connecting parts inoperative
and the tenth and eleventh feed-hole
punch pins unnecessary, all of which
could be dispensed with in assembling
new machines. The present lengthy
feed-throw which often causes muti-
lated feed holes under rapid operation
would be shortened by 30% in the
case of the one and nine and 20% in
the case of the naught, with the re-
vision to these three numerals.

Through popular demand. “International
Short Wave” will again appear as «
monthly feature, starting with the October
issue of this publication. Follow RADIO
NEWS for up to the minute facts on
world-wide short-wave.

For the Record
(Continued from page 8)

has been with the Signal Corps since
shortly after the outbreak of the war.
He has been engaged in highly spe-
cialized work. His wartime experience
has brought him even closer to prob-
lems facing the radio serviceman. Con-
sidered to be one of the outstanding
authorities in the country, we know
that John’s column will be eagerly
awaited. His articles are scheduled
to re-appear in an early issue. Wel-
come home, John.

UR amateur readers will be glad

to know that Ray Frank W9JU
has returned from his leave of ab-
sence. Ray will devote his energies
and know-how to material of primary
interest to the ham. Ray has been
engaged in specialized work for Uncle
Sam and has returned with some
mighty interesting ideas which he will
put into development in our labora-
tory. These will emerge in the form
of many new transmitters and other
equipment that may be constructed
for the postwar ham shack.

ANOTHER addition to our expand-
ing editorial staff is Ed DeNike,
formerly with National Union for
many years. Mr. DeNike will be
Managing Editor of RADIO & APPLI-

DOUBLE SENSITIVITY
D.C. VOLT RANGES

0-1.25-5-25-125-500-2500 Volts, at 20,000
ohms per volt for greater accuracy on
Television and other high resistance
D.C. circuits.

0-2.5-10-50-250-1000-5000 Volts, ot 10,000
chms per volt.

A.C. VOLT RANGES

0-2.5-10-50-250-1000-5000 Volts, ot 10,000
chms per volt.

OHM—MEGOHMS

0-400 ohms (60 ohms center scale}
0.50,000 ohms {300 chms center scale]

DIRECT READING OUTPUT LEVEL
DECIBEL RANGES

30 to -3, +15, +29. -+43, +55, -+69
DB

TEMPERATURE COMPENSATED CIRCUIT
FOR ALL CURRENT RANGES D.C. MICRO-
AMPERES

0-50 Microamperes, at 250 M.V.

Long Scale, Wide Range Volt-Ohm-Milliammeter

Write for descriptive folder giving full technical details. j (="

Triplet

ELECTRICAL INSTRUMENT CO. srurrron, onio

D.C. MILLIAMPERES
0-1-10-100-1000 Milliomperes, ot 250 M.V.

D.C. AMPERES
0-10 Amperes, ot 250 M.V.

OUTPUT REAPINGS

Condenser in series with A.C. Valts for
output readings.

ATTRACTIVE COMPACT CASE

Size: 21"" x 514",
completely insulated,
with strap handle. A suitable block, leather
carrying caose (No. 629) also available, with
strap handle.

A readily portable,
black, molded case,

LONG 5" SCALE ARC

For greater reading accuracy on the Triplett
RED DOT Lifetime Guaronteed meter.

SIMPLIFIED SWITCHING CIRCUIT

Greater Ease in changing ranges.
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Mr. Kassner knows from actual operating experience the
advantage of spare tubes in a high-powered transmitter.
For a Westinghouse 50 HG transmitter has been in service
at station KXEL since July, 1942. And Westinghouse is
the only manufacturer that equips its 50 kw transmitter Don E. Kassner, Chief Engineer
with spare tube positions in the Power Amplifier and KXEL ... Waterloo, lowa
Modulator Units.

The use of spare tubes in these vital positions brings the
station operator a double advantage: tube-transfer can be
made in a very short period of time, eliminating excessive
outages where tubes must actually be replaced; and one
operator can handle the entire operation, whereas two men
might be needed to install a heavy, air-cooled tube.

The transfer is accomplished easily by filament switches
in the power control unit and complete physical replace-
ment of the defective tube can be made conveniently at
the next regular maintenance period without loss of time

on the air,

This is just another example of the sound thinking
behind the design of Westinghouse transmitters that brings
new advantages in operating simplicity, economy and de-
pendability. Your nearest Westinghouse office can give you
all the facts on Westinghouse transmitters...5, 10 and
50 kw AM, and 1, 3, 10 and 50 kw FM. Westinghouse

Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa.
J-08118

* “I feel it is especially advantageous to have spare
tube positions in the amplifier and modulator circuits,
particularly in high-powered transmitters where it is
difficult to install the tubes because of their weight,
Because of such a feature, it is possible for one operator
on duty at a time to operate a Westinghouse 50 HG
transmitter. Otherwise, if the tube had to be inserted
because of failure, it would take two men, plus a much
greater loss of time, which in broadcasting is ex-

tremely serious.”
(signed) Dor & Heassrer

September, 1915 87
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DELIV

Extra Heavy Slug

Extra Heavy Stu

ea. $7.50 ea

s 50 lots of ten or more;
ea. $5.35 eca.

12” PM 15 WATTS OUTPUT |

s 50 lots of ten or more;

RADIO PARTS

IMMEDIATE

ERY

We corry o complels supply of all kypeas
&f rodic paris ond elsckroml: eguipmesi

Extra Special!

SPEAKERS

10” PM 12 Wat#s Output

Standard oscillator coils 4

OSCILLATOR COILS
Center tapped oscillator coils 456 KC. 35‘

56 KC.

ANCES, a new publication in our
radio group. This magazine will reach
every radio and appliance dealer in
the country. First issue is scheduled
for November................... O.R.

“*Junk Box®® Reeceiver
(Continued from page 37)

enough solder to make a good electri-
cal connection, being careful not to
permit melted solder or flux to run
down over or into the tube sockets.
The ends of the coil prongs can be
soldered much easier if the nickel
plating is removed by means of 00
sandpaper and prong and lead dipped
in a pool of molten liquid solder. The
lead may then be clipped close to the
end of the prong and the prong dressed
down with the sandpaper, so that a
smooth finish is obtained.

As the photographs show, the coils
are of the plug-in type wound on ce-

ramic 1% inch, 5-prong forms. The
number of turns, the wire sizes, the
spacing, and other dimensions of the
three sets of coils are given in Table
I and Fig. 2. After the coils have been
wound and the leads soldered to the
prongs, apply a coat of clear nail pol-
ish lacquer to the windings to hold
them firmly in place. It is desirable.
however, before applying the lacquer,
to check the coils for frequency cov-
erage and tracking. Tune in a signal
around 80 or 90 on the main tuning
dial and rotate the r.f. trimmer con-
denser. This condenser should peak.
with a great increase in signal volume,
somewhere near the center of its scale.
If no peak is obtained, spread or move
closer together, as required, the turns
of the r.f. coil until the r.f. trimmer
peaks at or near the center of the
scale. Now rotate the main tuning
dial to around 25 or 30 on its scale and
carry out the same procedure as above.
It will be necessary to make adjust-
ments of the r.f. trimmer for the vari-

Fig. 4. Mechanical layout of the chassis and front panel. Dimensional location
of the various components is approximate. It is likely that changes will need be
made if your parts vary from those employed in the construction of this unit.

2 BURNER ELECTRI

High quality
materials &g
used through-

out. :

567

C HOT PLATE

THREE HEAT

Output Transformers for

[ (R R R E RN

SPECIAL!

501.6-35L6-43-25L6,
........... 59¢ ea.

CHASSIS

Blank
8” x5” x1%"”
W]th Four Holeq
8” x 4" x 11"
8” x 5" x 11"
With Flve H()leq
9" x x1%"
10” x5” x 1%"”
9,- £ 4n £ l%"’
CONDUCTOR

CORDS

#(8-2 Conductor Rubber Zipp cord.
Price $18.00 per thousand
Quantity 5000 or more. $15.00 per thousand
#18—2 Conductor Rayon Lamp Cord
Price $18.00 per thousand
Quantity 5000 or more. $15.00 per thousana

Three section—66" long—side
with shielded lead. 30 to a case.

Each,$2.95. In Lots of 1

BARGAIN SPECIAL AUTO AERIALS

cowl  mount—comie «

0 or more, $2.50ea.

CHICAGO &,

FOB Chicago
WRITE FOR OUR LATEST CATALOGUE
Al foreign orders payable in U.S. funds.

RADIO PARTS
COMPANY

612 W. RANDOLPH ST,

ILLINOIS

l

e
REAR
BEND DOWN ON = o
DOTTED LINES ﬁf Y
fo— 114" % i Yo ol
N |
4
\I | { |
: e 1
- 3 LA .
i Moy /s%} ' i P
| .'/ The e ] I,r' | ™
o g
! J L R
I B 6807 o : DET oo -, i
: 1 SHIELD l__;_ J>;NINGCONDENSERS / _|. lI |
——— Y ===t === -+ 6CS5 ~
! I el | / N {': l |
| EICEN ) L
i Pl I e "_"’2_‘=
1 i + 1 | |
. A
| R.F.COIL _-'1__ - 6SN76T
I 1
. |

TR A T _____________
;%\ 3:;% | S %-/G} ]’“

RECEIVER CHASSIS (TOP VIEW)

3
PR | D——

~—|%"——-——zw—g)
L

fe—1y"

¥

I
{
|
1

7y

|
I
|
! G)‘\%-/'@
I
|

FRONT PANEL

www americanradiohistorv com

RADIO NEWS


www.americanradiohistory.com

Medium Duty
Power
Switches

e
8 al
e | :gé 3
Qe 4 ® 7% amp. 115V.60 cycle A.C. # 25,000 cycles of operation o ;
e ¥ without contact failure g !
o ® Voltage breakdown 2500 V " :
; to ground D. C. ® Fixed stops to limit rotation " o
A ”& i g
s % #® Solid silver contacts ® 20° indexing ﬁg s
B i
el 3 i (&
o Centralab medium duty power switches are now available for ig ;
e transmitters (has been used up to 20 megacycles) power supply %-'—2‘; i
L3 3 converters and for certain industrial and electronic uses. - ¥
i It is indicated in applications where the average Selector Switch
o is not of sufficient accuracy or power rating. Its accuracy of con-
£ - tact is gained by a square shatt, sleeve fit rotor, and individually
e : aligned and adjusted contacts. It is assembled in multiple gangs
o 4 with shorting or non-shorting contacts. Torque can be adjusted
.30 to suit individual requirements. Furnished in 1 pole . .. 2 to 17
o2 3 positions (with 18th position continuous rotation with 18th posi-
5 ‘ tion as “off”); and 2 or 3 pole . . . 2 to 6 position including “off".
>
2
.
| 2%
o
R

B
.

Lo

,
o

o

Division of GLOBE-UNION INC., Milwaukee M.

4
R >

PRODUCERS OF Variable Resmon o Salector Swnches ¢ Ceramic Capacitors * Fixed and Vunable . Sto&ﬁi}%lmuw::rs and Sitver Mica Capacitors .

A!«—u- = km v A T D
89
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No.100 600 800
SINGLE SERIES SERIES

FLANGE 1 {17
DIAMETER  DIAMETER  DIAMETER
/16" (App.) (.952) (1.235;

INSERTS IN
® e g
b
602 802

3/16° HOLE

ST ;- (. -

PI®)

604 804

F'N'SH e o o means “to end”. It also means “to bestow the
last required labor upon; complete; perfect.”” Just so with the new
fused electro-tin finish on FUSITE Hermetic Terminals. Microscopically,
ordinary electro-tin finish looks like this ~ FUSITE's fused electro-
fin finish is like this - There are no pin-point holes in the finish

where oxidation can start to work. FUSITE’s new and proved fused
electro-tin finish provides even, unifcrm protection. It is the completely
satisfactory finish to the completely satisfactory hermetic seal . . .
FUSITE . . . whict satisfactorily stands the latest J-A-N tests.
FUSITE’s electrical properties have been bettered, too! Whereas a
test of 500 megs, on electrical leakage, was formerly considered
satisfactory, the new FUSITE now tests close to infinity. Leakage
across the glass insulation is almost nil. This mark rﬁ}}; is your
assurance of the ultimate in hermetic terminals . . . for your war

products of today; for your “peace-work” of tomorrow.

PRODUCTION HINT

Solder on the lead wire; Qo
then bend the flattened \
A FLYING AMR terminal end at the edge J

CANT TAKE THE DAMP N\ 8 018 125 .27 Oreon 3)
AND BUZZ ‘EM FOR THE NAVY, 'Y GLA
SO WE KEEP DRY, L]
WHEN FLYING HIGH,
WITH FUSITE SEALING, SAVVY?

CINCINNATI ELECTRIC
PRODUCTS COMPANY

NO DAMP AMPS/ .

September, 19135
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ous positions on the main tuning scale
but these can be kept to the minimum
if the coil adjustments are carefully
made.

The controls on the front of the re-
ceiver, left to right, are as follows:
The r.f. trimmer condenser (C), the
regeneration control potentiometer,
(R,), the main tuning dial, and the
volume control potentiometer. A jack
for the headphones is provided at the
extreme right edge of the panel.

The rear panel and cover have been
removed from the cabinet in order to
show the construction of the receiver.
At the left of the chassis we have the
power cord to the receiver and then in
order, left to right, an extra head-
phone jack, the r.f. bias potentiometer
(R.}, and a hole for the antenna lead.

To operate the receiver, place the
tubes in their respective sockets and

TRIPLETT

i Vol'-Ohm-MﬂIu:mmfus

T

TRIPLETT 666,
TRIPLETT 666-H. .
TRIPLETT 1200-S

Servicemen's Priority plug in a pair of coils covering the de-
sired range of frequencies. Turn up
MASCO AMP'"ERS the volume control full on. Turn up
Complete the regeneration control until a pro-
with tubes. P A B
oot nounced hissing sound is heard in the
30.30 headphones and rotate the main tun- uw many 0 these
25 sz;tt“ ing dial until a signal is heard. Adjust
35 Watt the r.f. trimmer for maximum sensi-
54.60 tivity. Adjust the regeneration con- d 9
w ey L
; - 72&50 trol until it is just below the point 0 you own H
17 Watt with Phono-top . . ............... 42.30 where oscillations begin and then ad+<
h ] £ .
§§ %:::ﬁt}ﬁg;:;gganger d 3 :3}8 just the volume control for comfort-

B able headphone volume. In order to
] receive unmodulated code (c.w.) sig-

TURNER MICROPHONES®”

If you look under your car, you'll
Model Type Cord Level Each /) |

nals it is necessary to advance the re- probably find a couple of gadgets

i
-55 s$s.88 M | : 2 S .
o 83222% ; 22 fom IV' o generation control slightly above the something like this one.
3‘8‘;’_}‘&39 21 ' i point where oscillations begin. Gen- They’re shock absorbers.
33D Dynam. 200  -54 1470 J erally, better c.w. reception will be Th .
obtained with the r.f. bias control ey take the sting out of sud-
F SPEAKER BUYS! turned all the way off (maximum den bumps and jolts. They make 2
i 1 mgﬁmiquare i s:_-zg bias) as this prevents blocking of the rough road smoother.
By 57 PAl 2 watt 1.28 detector on strong signals. For voice And if you're wise, somewhere ia
B or music reception, however, it is rec- Y 15, L
{12°PM 16 watt | 1014 ommended that this control be turned your quk' or bureau drawer, or safe
| | 12" PM 17 watt. ... 14.25 full on (minimum bias) and left in deposit box, you have a lot rmore
SPRAGUE - CORNELL' DUBILIER this position. Where extremely strong shock absorbers. Paper ones. War
AEROVOX CONDENSERS s.1gnals or unusual "operating con_dl- Bonds.
right can. 76, - tions are encountered, the r.f. bias i
8 mfd 450v Upright ca) ¢ 2 I d
;3m§33§?,;”""“§§°‘“} OF] ; control may be adjusted for most sat- » In the days to come, bad luck
o Upmiaifiosat aa | isfactory operation. strikes at you through illness, acci-
;g gg ?553: Emlﬁ . ::g . ~30— dent, or loss of job, your War Bonds
e Rgﬂﬁzgf f can soften the blow.
30-30 mfd 150v Tubalar. 79¢ | .
5030 mfd 150y Tubular "g l What’s New If tt'lere are some financial rough
RADIART VIBRATORS (Continued from page T4) spots in the road ahead, your War
e 1 Type HEqual Each Bonds can help smooth them out
[ { $300 éﬁp b4 for you.
% gg;? ggg ;R INPUT TRA_NSFORMER Buy all the War Bonds you can.
T A new group of input transformers, | Hang on to them. Because it’s such
o 5426 Ti6 3.30 known as the 400 series, has just been good sense, and because there’s a
ORDER OTHERS BY MAKE AND SET MODEL announced by The Langevin Company, bitter, bloody, deadly war still on
CRYSTALS.....M222.98 L40 2.35 LPG6 4.70 Inc. ’ ’ )
PICKUPS . .. ... ciiia0.2.97, 3.30, 3.90 These transformers are designed for
moroms. ... 0. 3,17, 3.33

high quality amplifier requirements,

PHILCO BEAM OF LIGHT " while occupying a minimum space. BUY AI_I_ THE BuNDs Yuu cAN

Seleniur Cell only, no holder .. ............ 1.80 Excellent frequency response is re-
209, deposit required on all C.0.D. ord 29 portes:l by the _manufacturef._The upits
mzzp:mom‘i‘lowa::eaon orders%( ?2'500 or combine: a high permeability shield KEEP AI_I_ THE BUNDS Yuu BUY
more accompanied by payment in full. with rotatable strap mounting for | e
Write for minimum stray field pick-up.
FREE CATALOOQ Three- types of transformers are

available in the 400 series; the 401-A Ziff-Davis Publishing Company

operating from 30/250/600 ohms pri-
K H V 'U SUPPI.T & mary to 30,000 ohms secondary, cen-

E N G I N E E R | N G ( 0 [ ne ter tapped; 400-C bridging input trans-
" g 180 ,[‘f . former, with a nominal impedance z’:;t ﬁpi:p:rﬂ:gainge rsa:s'r;zset;fz fag_::;:usg
29 SELDE E DETROIT 1, MICH. 600/151000 ohms to 60,000 ohms sec- Department and War Advertising Council
92 ’ RADIO, NEWS
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SPRAGUE TRADING POST

FOR SALE OR TRAOE — New V-0-M — 25—128T7_tubes in sealed
tester. Want tube and set tester or all- P discount; Woodstock 1ype-
witve sig, generator.  Will pay difference. "*U T.C. LS50 haanoxgx-
John Sulick, 1 Brockley Ave., Lake- U recording mator in_case, $20.
wood 7. Ohio. Aﬂlu or 117P7 tubes. C. Wachs-

. 78-15 68 Road, Middle Village 1.

o]

WANTED — Two each 35Z5 and 50]0
tmbes.  Cpl. lerhert H. \(hlatm A
B571 . Sguadron B-2, Boca
la .

WANTED —~ig, generator and output me-
ter in sowd condition, Pfe. Gerald Dorn-
bos, ¢/o Miss Anne Dornhos. 8430 South
Halsted St.. Chicago 20. IIL

FOR SALE—R.C.I, #446 V-0O-M. §15.
I'vt. 8, Friedman. ¢/o David ¥Friedman,
1759 W. Tth 8t., Brooklyn 23, N. Y.

e RO RO,

FOR SALE—New hi-filelity sound sys-
tem with mike and phono channels, 1"
speakers. mike and stand, etc.

WANTED—~Gand communication receiver den, 7149 Ardleigh St 'Iu]adeluhl.: 19.

ol e E e e S

sich as SX H-20, Narional or lam- Pa.
marlund. Billy Moorefield, Uniondale,
Ind. WILL TRADE—Superior #1250 mulii-

tester ac-de to 7a0v. Will trade for auto
FOR SALE — Ultra Precision 1AL, siz radio test & (lem;n\t tion power pack or

[ £16 + Garher, Eurek 25,33, 3018, 5, TB8 and TRT
sen,. $16, Tester Garher, Eureka, Tl “?m.:‘) B ”'0( “ o Shap, 3002 Tv-
FOR SALE — Magnavox antomatic tyrn- 1€ St Berkeley, Mich.

table for 10 or 12”7 records less Cabinet

and  15-watt  Operadio amyplifier less URGENTLY NEEDEO—Riders Manuals
speaker. K. 1. Bala, 1427 Scoville Ave., 10, 11 and 12. W. JI. Alitchell, P. O.
Berwyn. 1L Box 483, Apopka, Fla.

WANTED—2 ea. 12K7 and 1217 tubes, FOR SALE—R(C.A aviation range receiver

new. in cartons. Gene Shumway. Box with power unit and two other airplane

485, Sterling. Kans. receivers. . W. Waood, 10950 Longview
Ave., Detroit 5. Mich.

FOR SALE—RCA station allocator #171

OVER 8'000 TRADING POST ADS! Want copy ot Official  Radio  Nervice WANTED—110-120 v. ac-dec record play-

i::{)ll(liilll(\(ﬂé by ]}{e;-lnhlu,\'.]_]')d's Ladio Lab., back motor or vibrator, may be table ra-
o oo o i2 Kim St., Tadlow, Ky dio-phano  combination. 1. Q. Pepper,
Over 8,000 individual advertisements have been handled radiam Feet 1o XYL e
free of charge in The Sprague Trading Post for members of WILL TRADE — Mcissner S-tube 1M
. . . . . - . adapter. an ate model sig. generator. — v i T
the Radio profession! Convincing evidence that this unique Georse Toles. 314518t St Brooklyn 20, (ﬁg(ir:sk{‘it%n o coalitan ?:3111?0 R
service is still going strong is supplied by the above photo. N erating “Questions and  Answers” | and
H Cooke’s  “Mathematics for ectricians
Here Sales'Manage' Ha"Y Kalke' (cen+er) assls+e‘i by Re. FOR SALE—TBMR-25¢ audiomraph with and‘lladionn‘*n." K. L. Wiicox, (oloma.
search Engineer Leon Podolsky and Secretary Mrs. G. | phone fop and pickup.  Cash or trade.  Mich.
D f I et Ty i 0 f D, I. Bensman. North 1lizh. Shebovzan,
enoyan give p entien to Y ulation o Dt FOR SALE OR TRADE — Esco rotary
Trading Post correspondence. converter  with  built-in  filter. ant
_ URGENTLY NEEDED— 'I‘nbo t(‘ster (Cash I'tlneger Supreme casting reel or similar.
or will tiade 68K7, 6F6, 615, 6ACSH. TI. W. Ray, Indianola, Miss.

GRIT. 36,
new tubes.

39/44, ﬁU /h(;. 6L6, 47 46
T'rice’s  Radio  Service, 47

Lincoln Ave.. Trenton 9, N. I FOR SALE—Westinzliouse O-1 m.a. me-

WILL TRADE — 33Z3 tuhe and 36A WANTED—Ilickok or Jiackson tube 're\ . . t‘g_x; :)’I: osxi. a::;ilthd 1(1113]\‘.;:(11] gt-cnlre(::)?t‘:‘:

a ¢ 12BRGT N ) - ve sig i ider s, _ ! . wte . = 5 e
et . T e I 1 ReToa, ok 500 Heuder. coto, FOR SALE — Many hadto-set tubes.  hle radig with new  Burfess batter
12 Rest.. Camp llowze, Te . . . Write for list. Standard Radio Service, Gerald  Samkotsky, 527 Bedfoul Ave..
2 . P wze, 428 Main St., Hamilton, Qlio. Brooklyn, N. .

: - > testor SELL OR TRAOE-—Ahonut 600 new 12847, S . .

PR S ALE el inbe st A IaNKT, 12807, 75, 256, L6, I35 WANTEQ - Tlallicrafters S kv Cham-  WANTEO-~Cah for test cquipment, ofher
,l(, [](.1 . :,'.,‘,'k.,.?:m.‘ R"%S: ]“le(nlc 50L6 fubes in cartons.  What have voul platt S-20R. - Martin ‘”““ Jr., 170 radio parts and equipment. Elias Thomas.
o g . Guy 1. Nundi, mz Atwells Ave., DProvi- L #hth St New York, N. Y. . 0. Box #35. Vallsereek. W. Va.

service, Box 47, 11 A
Service, Box 47 enderson, Minn. dence, R L

FOR SALE — Dependable tube tester

ophione  EC-1;  radio- “,(._ F307; Weston Oscillator #662 and Solar WILL TRADE — Clongh-Brengle C.R.A.

scape.  Want good electronic V-0-M or

WANTED—I
ord change:

and 12847, 32 l,1 BA75 FOR SALE — R(CA #:325A Audio HKre- Capacitor analyzer and resistance bridee e NG N i
3516 tubes. V. K. lein. 418 (Ju-*'m\ aueney  Oscillator, new. Rudolbh . ¢-B.  John Marsh, 56 Linwood Terrace, ]\]l{e-""l‘s'#1(‘53‘1\?“:’“‘“:9"' D. T. Dinnen.
Rt.,  Rockford, 111, I’oh], 1441 Underwood Ave., Wauwatosa, Allwood, Clifton, N, J, altiphst HOR= DAy
Wise. -

t and [lie- :N/-}N;I’[Eo—llhadw City 209-T tube tester; lFori tSALEtf‘Lim'n:d 1n\:}nhp]x_- of lrlnan,v
3. Duffield, . s e ) and sig. generator. R. C. &1(110 hard-to-2et tubes.  Send for list. any
el ;fél!Lglz)m'{R‘f\hglEuvmg‘%\l{r (;,Iaélchi‘{:‘x l!hl:lh‘ia \mfli(. ]\I TLane (., Sunflower Village, l\miiel.\:;::il{:: Decatur Ave., Bronx. New

Loor ew hard- sunflower, Kans. vork, N. Y.
S, to-get tubes Tor zood tuhe tester or siz )
WAN?ED —One ea. 6A7, 6K7. G5, 73, generator.  PDon  Spaan, 1308 Muscatine

FOR SALE—Rider’s chana
kok K04 Oseilliograph.
1617 ®outh 17th St.. Lincoln, Nehr,

ey Sdwi S A FOR SALE—larze number surplu WANTED—Any k recel

75, K38132 tubes.  Edwin F. Cub- 2 a ; plus tubes N Any make television receiver.

?\aue ,_;n )\v) (‘Cmm; Ave.(. Cungnsb\:l.;:. Ave., lowa City, lowa, 30% off celling. Write for list. A. Greeg, Jennings  Radio and  Cinema Service,

Yit. 239 Market St,, Wilmington 40. Del. trookiield Center, Conn.
WANTED —A C. anuneter 0-15, 8y. gene-

FOR SALE — Ghirardi's Radio Trouble- maoror 00-601

0 1 output, carbon mike, S
shooter’s and Radio P'hysies Course Dooks, Radio Recciver, small radios and parts.
also  N.II. textbooks $20.  Earl G. Bob Lalirenz. 1027 Borton Ave., Ks
Creamer. 1301 Berryhill St., Hairishurg, ville, Mich.

YOUR OWN AD RUN FREE

Pa. Sprague will gladly run your own ad free of charge in the first avail-
FOR SALE—MIRI text books; MRT V'TQOM able issue of one of the six radio magazines in which The Trading Post

WANTED — Complete copies March and e 3 - s .

Apiil, 1945, Radio & Television Retail- els‘;\ I){’f(;:e;iws .,lrfﬁ"‘i‘"f,nﬁf\?g]':”’ef,’{;ﬁ‘,};e appears. WRITE CAREFULLY or print, hold it to 40 words OR LESS,

lI:‘:{ 4“",‘ {) wler, 2030 T1st St., Brook- ll}llm«lhm')}\ and Iudmbl'h_\su\ and confine it to radio subjects. Sprague, of course, reserves the right

) \Slu[::‘rar:tle leaE'f.ln‘;xl]g”{., a ‘to g‘,’;ﬁ' to rewrite ads as necessary, or to reject those which do not fit in with

FOR SALE—RCA partable recorder MI1- condenser stors, transformers, chokes the spirit of this servi

12701 with RCA mike and sapphire cut- and loud speakers, $80, or will sell sep- P ce. HARRY KALKER, Sales Manager
ting needle  Nommers' Song Shop, alately. G. R. Hodgson, 703 K. Smith * ger.
I'rophetstown, 111, St., Hicksville, Ohio.

Dept. RN-95, SPRAGUE PRODUCTS CO., North Adams, Mass.

Jobbing Sales Organization for Products of the Sprague Electric Company

: SPRAGUE CONDENSERS
KOOLOHM RESISTORS

TH. REGISTERED iJ. §, PFATENT QFFICHE

Obviously, Sprague cannot assume any responsihility, or guarantee goods, services, etc., which might be exchanged through the above advertisements

September, 1913 43

wawww americanradinhistory com



www.americanradiohistory.com

| @

7

7 5000

50000

WE ST

3

(9

N

CONTINUITY
TESTING

WESTON

MODEL 689

OHMMETER

Pocket-size but with typical WESTON de-
pendability- and ruggedness, Model 689
Ohmmeters are unequalled for checking
circuits by resistance and continuity
method. Available in two types . .. type
1E with double range of 0-5,000 ohms and
0-50,000 ohms, and type 1F with double
range of 0-10 and 0-1000 ohms . . . ideal
for motor maintenance. Entirely self-
contained. Order through your local
Weston representative, or direct from . ..
Weston Electrical Instrument Corporation,
618 Frelinghuysen Ave., Newark 5, N, J.

WESTON Pworvaments

Electrical Training at Bliss

NOW OPEN TO VETERANS AND CIVILIANS
AFTER 3 YEARS OF WAR TRAINING

Intensive 8 months’ residence
course in fundamentals of indus-
trial electrical engineering, in-
cluding radio and electronics.
Extensive laboratory practice in
electrical measurements; testing
power equipment ; ¢ircuit tracing;
wiring techniques; radio and in-
dustrial electronics; use of ma-
chine tools; motor construction ;
drafting. Basic training meets

ELECTRICAL

A TECHNICAL INSTITUTE

industry’s requirements for engi~
neering aides, laboratory assist-
ants; operating, production and
maintenance technicians; custom-
ers’ engineers; draftsmen.
Graduates hold responsible techni-
cal and executive positions in com-
munications, power and manufactur-
ing. Modern buildings, dorms., dining
hall, campus. 53rd year. Enter Oct.
1, Feb. 25, July 8 Catalos.
289 Takoma Ave., Washingten {2, D.C.

SCHOOL W

BLISS
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ondary; and the 402-A input trans-
former with a nominal 30/120 ohms
primary to 50,000 ohms secondary.

Further details on these input trans-
formers will be furnished upon request
to The Langevin Company, Inc., 37
West 65th Street, New York 23, New
York.

HOSPITAL RADIO SYSTEM
A complete, three channel radio
amplification system with more than
1,500 individual control boxes has been
installed at the Birmingham Veterans

Hospital at Van Nuys, California, by
Newcomb Audio Products Company.

The system, manufactured by the
company, consists of three master
units, each wired to every bed in the
hospital to give the patients a choice
of three programs. Installed in the
sound room off-stage in the hospital
auditorium, the system is designed to
permit local programs or announce-
ments originating on the stage.

The engineering department of
Newcomb Audio Products Company,
2815 S. Hill Street, Los Angeles 7,
California, will welcome inquiries on
this or similar installation problems.

DIRECTIONAL SPEAKER

A new high powered directional
loudspeaker for long range speech pro-
jection through high noise levels has
been developed by University Labora-
tories.

The range of the Model B-6 is ap-
proximately one mile over open coun-
try and two miles over water. This

unit was designed primarily for speech
reproduction and has a frequency
range of 300 to 5000 cycles-per-second
and handles 150 watts of audio power.

The speaker is rugged and incorpo-
rates blast-proof diaphragms for with-
standing concussion. The unit is com-

RADIO NEWS
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THE HUGE CABINET PLANT - THE VAST RADIO PLANT
AT MYSTIC, CONN. : AT NEW LONDON, CONN.
Where Temple cabinets will be made. : Where Temple chassis will be made,

“TWO-FISTED for ACTION ®

For the radio merchant who wants a “fly- vides a two-fistad, hard-hitting surety of
ing start” as well as continnous good busi- action that will both start and keep you
ness, the Temple Dealer Franchise assures in business profitably and permanently,
both. Templetone, with its two great Better write in NOW for details.

plants—one making Temple chassis, the

other manufacturing the cabinets — pro-

TEMPLETONE RADIO MFG. CORP.

@ NEW LONDON, CONN.
“Where FM will also mean Finest Made”

FM ... TELEVISION ... RADIO-PHONO' COMBINATIONS

September, 1913
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pletely water-proofed which permits
its continuous use outdoors under ad-
verse weather conditions.

Six driver units power the speaker.
These are connected in series with a
high impedance reactor shunted across
each coil. Failure of a coil due to an
open connection results in automatic
lowering of the shunt reactor imped-
ance and continued functioning of the
remaining driver units. The loud-
speaker will thus operate with only a
single undamaged driver unit, al-
though the acoustic output will drop
proportionally.

The physical dimensions include a
diameter of approximately 18 inches,
over-all length of 24 inches, and
weight 60 pounds. A collapsible tri-

pod type of stand is available for
direct mounting.

The unit is a product of University
Laboratories, 225 Varick Street, New
York 14, New York.

COMPENSATING CAPACITORS

Centralab has announced that their
line of controlled temperature com-
pensating capacitors are now avaii-
able in a new range.

These tubular ceramic capacitors
can now be supplied in any desired
temperature coefficient between +120
and —4000 parts per million per de-
gree centigrade.

The range from —750 to —4000
parts per million is new and has the
same accuracy of temperature com-

ANTENNAS
| BRACH

Jor every radio purvose
BRACH ANTENNAS

since the beginning of radio broadcasting

EST.

in WAR

BRACH Antennas, tested
and perfected to meet
Army and Navy standards,
are doing their part for
victory on land, on sea, and
in the air.

have been pace-makers in their field

iy
1906 N

v PEACE

After the war, BRACH
Puratone® Antennas will
again resume their establish-
ed leadership for Home and
Auto Radios, Television, Ma-
rine, F.M. and other services.

TODAY AND IN THE FUTURE

.. FOR AMIEHNAS Rememser i

‘Reg. Patent Trade Mark

L 5. BRACH MFG. CORP. < |

NEWARK 4, N. J.

World's Oldest and Largest Manufacturers
of Radio Antennas and Accessories
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pensation curve and uniform electrical
characteristics as the present stand-
ard ranges, according to the manu-
facturer.

The new ceramic bodies have some-
what higher dielectric constants and
thus provide higher values of capaci-
tance on the same size tube.

Further details will be furnished
to interested persons who request it
from Centralab, 900 E, Keefe Avenue,
Milwaukee, Wisconsin.

B0~

Praectieal Radar
(Continued from page 43)

very sharp directivity in the horizontal
plane, the vertical plane, or the an-
tenna may have sharp directional
characteristics in both planes.

A wide variety of radiation patterns
can be obtained by a suitable selection
and arrangement of half-wave dipoles
and reflectors. (Fig. 1 is one exam-
ple.) Sometimes parasitics are intro-
duced near the radiating dipoles, caus-
ing deliberate distortion and high
directivity of the radiation pattern.

Just as reflectors impede radio en-
ergy, directors can be used in front
of the radiating dipoles to form more
directional patterns.

A director is spaced less than a quar-
ter wavelength in front of the dipole,
and the length of the director is slight-
ly less than that of the radiator.

One type of antenna, known as a
Yagi array, uses one reflector and
two directors to obtain the desired
radiation pattern. In this case the
radiating element is a folded dipole,
having the radiation effect of a half-
wave dipole but also having a high
characteristic impedance — usually
about 350 ohms—for matching to high-
impedance transmission lines.

But the most effective means of se-
curing a highly directional radiation
pattern as required for radar is by
means of phased arrays containing
many dipoles.

The three most widely used types of
phased arrays are known as the col-
inear, the broadside, and the end-fire
array.

The colinear array consists of two
or more dipole radiators placed end to
end, and fed in phase. The broadside
array consists of two or more dipoles
connected in parallel with each other,
and fed in phase. The end-fire array
consists of two or more dipoles con-

Fig. 12. Use of a parabolic reflector.

i
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.. . Ferne's what Simpoon las neady

1. This new Simpson Mutual Conductance Tube Tester
tests tubes with greater accuracy than any commercial
tube tester ever designed.

2. Provides greater flexibility for future tubes than any
other tester.

3. Tests tubes with voltage applied automatically over the
entire operating range.

4. Simplifies as never before the interpretation of tube
condition from mutual conductance readings.

SIMPSON ELECTRIC COMPANY
5200-18 Kinzie Street, Chicago 44, lil.

IHMATRUMENTS THAT STAY ASCURATE

September, 19143 97
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nected in parallel with each other,
and fed out-of-phase.

The method of feeding the antennas,
the physical position and method of
connecting the radiating dipoles, and
the physical position of the reflectors
are all factors in determining the di-
rectivity pattern of the radar beam.

Generally speaking, antenna arrays
consist of a large number of elements
(Fig. 9)—usually in multiples of four:
8, 12, 16, 20, 24, 28, or 32 dipoles. Since
it would be necessary to have an equal
number of reflectors for antenna ar-
rays having so many dipoles, such
large arrays usually employ a mesh
wire screen behind the radiating di-
poles. This screen (Fig. 9) has the
same electrical function as if each
radiating dipole had its individual re-
flector.

The radiation pattern for a typical
directive antenna array—having a
large number of dipoles—is shown in
Fig. 11A.

Lobing Systems

The simplest form of radiation pat-
tern consists of a single lobe (Fig.
11A), pulsed r.f. energy being trans-
mitted into space according to that
field pattern.

In operation the radar antenna is
rotated so that the axis of the single
lobe falls directly upon the target,
resulting in a maximum echo signal
return from the target. The degree
of sensitivity of a single-lobe radar
system depends upon the angular

T
[ f(, R l‘;
'?,;/fmADAR
j"t‘inacslvs

A\:é,_jwf

R

st ELECTRONIC/; :

é TIMER {557 7
nﬁ’ B

TIMING
PULSE

Fig. 13. Single-antenna- radar system.

width of the radiation pattern.

Referring to Figure 11B, position B
represents the axis of the single lobe;
the returning echo signal from the
target would be greatest when this
axis is directly “on target.” But if
the axis was slightly off the target,
as in position 4, there would be very
little difference in signal strength,
and in many cases it would be difficult,
if not impossible, to tell whether the
radar beam of energy was “on target.”

For this reason, some types of radar
sets require a much greater degree
of accuracy.

This can be accomplished by a
double-lobe system of energy pulsing
(Fig. 11C). Two transmitting anten-

SPECIAL . .
AEROVOX
Dual section Aerovox

te ml als. Each,
sx 49 lot-s ol 100, $1.15 each

tomorrow.

Look at the sample listing below . .
money saving bargains Radio Men have found at National.
you take advantage of these savings by ordering today . . .

;})zadu:af, way. to

SIRLL: MONEY

HARD TO GET

RADIO PARTS

Capacitors . , . transformers , . . tubes . . . meters
. speakers and thousands of other hard to get Na-

tional radio parts are in our stock awaiting immediate deliv-
ers. And, every item guaranteed the finest quality at a price
that saves you real money.

. these are just a few of the many
Why don't
we'll ship

ORDER TODAY FROM THIS MONEY SAVING LIST!

A superior Mike Cable. single conductor, shielded
and pre-war natural rubber cover.
13¢ per ft.: 100 ft. $9.90

Dual conductor and shield as above
i8¢ per ft.; 100 ft. for $15.95

CONTINENTAL CARBON RESISTOR KIT No. C6

Assortment. 100 RMA coated % and 1 Watt resis-
tors (%’s are one watt). Unusual bargain at $3.35
20 MFD (50 WV Tubular Pigtail Electrolyﬁe,
Ope year guarantee............... 35¢: 10 for $3.

10 MFD 450 WV Tubuiar Pigtail Electrolyhc
One year guarantee............... 43¢; 10 for $3.

50 MFD (50 WV Tubufar Pigtail Electrolytlc

One ¥ear guarantee 49¢: 10 for $4.45

Heavy Duty GE Pyranot {0 MFD 600 Wv (300 PKk)
Oil filled paper filter condenser in Hermetmally
Sealed metal container 37 x 4%” x 17 with
connections brought through ceramlc bushings.
List $9.80 Our price $3.30; 10 for $29.50

Assortment of 200 pcs. Special Radio Hardware in-
cludmg Tube Sockets, Terminal Strips, Grid Caps
(5T N H I T80 00860600030600000360000008000 Kit $1.49

20 x 20/150 WV Tubular Electrolytic. First Line
Condenser. One year guarantee. Each 6ic; 10 for $5.60

OUTSTANDING OFFER

An assortment of 20 high grade Vltreous
Enameled Wire Wound Resistors in 5,

25 Watt sizes, ranging from 30 to 30.000 Ohms
Selected as to popular usage. Ohmite, Electrohn,
Sprague, Utab. etc. Kit #ET7T. List price,
$5.6 Your cost is only $2.99.

COD orders require 20% deposit. We accept no
orders for less than $2.50, and pay all shipping
charges only on prepaid orders of $25.00 or more.
L-265 or AA-3 certificates are required.

FREE—Our latest money saving bulletin 13 ready
NOW: get your copy today. You'll save.

Dept. RN-9

NATIONAL ELECTRONIC SUPPLY - 622 KINZIE - CHICAGO 10, ILLINOIS
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nas, or one antenna divided and phased
differently, can create such a pattern
of two intersecting lobes. Each lobe
has its own axis, but the effective
line of bearing is a line midway be-
tween the axis of each lobe.

When a target is directly on this
line of bearing, equal signals are
produced by the two transmitting an-
tennas for that particular position.
At all other positions of the antenna
array unequal returning echo signals
are produced. Thus, the combination
of two lobes or beams permits an ex-
actness of definition when the radar
set is ‘“on target.” Also, when the
line of bearing is not directly on the
target, the relationship between the
unequal echo signals being received
gives an indication in which direction
the target lies, so that the line of
bearing can be moved toward that di-
rection.

Double-lobe radiation patterns, in a
horizontal plane, are used to accurate-
ly measure azimuth; double-lobe pat-
terns, in the vertical plane, accurately
measure the angle of elevation, from
which we can determine the height of
aircraft.

Both arrangements of double lobes
could be used to give accuracy in azi-
muth as well as height.

Parabolic Reflectors

At extremely high radar frequencies
of operation, a very narrow beam of
energy can be obtained without the
use of a large number of dipoles.

Since such u.h.f. waves are in many
ways analogous to light waves, a para-
bolic reflector can be used to con-
centrate the radio waves emanating
from a single radiating element.” The
theory of operation is shown in Fig. 12.

Radio waves are reflected by the
smooth surface of the parabola in such
a manner that the angle the reflected
ray makes with the surface is equal
to the angle that the original wave
made with the surface. All waves
striking the parabola will be reflected
outward as parallel waves, highly con-
centrated in a narrow beam around
an axis (Fig. 12).

A more highly concentrated beam
can be formed by shielding the outer
half of the radiating element, so that
all radio waves are forced to strike
the parabolic reflector.

The only drawback to this antenna
system is that the physical dimensions
of the parabola must be quite large
to satisfy the condition that the source
of energy is a point or almost a point.
Thus, a parabolic reflector is most use-
ful at extremely high operating fre-
quencies.

A single dipole can be used as the
source of energy. Or, a wave guide
can be used to ‘“feed” the parabolic
reflector. When a wave guide is used,
the open end of the guide ‘“shoots”
energy directly into the reflector and
no physical radiator, as such, is used.

The use of a parabolic reflector in-
creases the energy power of the ra-
diated beam axis by about 300 times.

(Continued on page 114)
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Marion Glass-to-Metal Truly Hernielically Sealed
2% and 3%’ Elecirical Indicating Insiruments

We’'ve been delivering them since April 15, 1945!

Since April 15, 1945, we of Marion have been shipping our glass-to-metal hermetically
sealed electrical indicating instruments to different branches of the Armed Services. They've
been vacuum checked and inspected in accordance with latest test procedures recom-
mended by the Services. Qur capacity is continuously increasing, and essential users may,
therefore, expect 60 to 90 day deliveries on most ranges. May we supply you with samples
for your particular requirements and specifications? Deliveries, at present, on these is
approximately 30 days The same type of service that we are rendering in wartime will
be in effect in peacetime, when Marion hermetically sealed instruments will help sustain
the performance of radio and electronic equipment throughout the world.

They're positively interchangeable —and they cost
no more than standard unsealed instruments.

Write for our new,
12-page brochure We

welcome “jobs’* calling : ; : e 5 i
for instruments with new . MARION ELECTRICAL INSTRUMENT (0.
and special characters- i g MANCHESTER, HEW MAMMHERE E

tics for new and unusual ] Uiy
applications. aae -

WASTEPAPER IS AMERICA'S NO. | CRITICAL WAR MATERIAL...SAVE EVERY SCRAP

September, 1943 UL
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ALL-FEMININE SERVICE SHOP

War wife continues operation of hushand’s serv-

ice shop and finds bhusiness profitable.

the country has, at one time or

another, experimented with the
female of the species as service-shop
personnel. But the Adirondack Radio
Service, of Harrisville, New York, is
an all feminine radio-servicenter. Not
one, but three feminine radioites are
to be found at the shop service bench
any day between 8 am. and 7 p.m.—
sometimes burning the midnight oil as
a matter of fact.

It all started when radioman Leo
Sietz went off to war. His wife had
been helping him for the past 22 war-
torn years. When he was drafted in
July, 1944, she took over. Her first
step was the training of two cohorts
from the community-—-women whose
men were fighting at the front.

Mrs. Sietz realized that her custom-
ers would be tourists in the spring
and summer and inhabitants of a half
dozen neighboring Adirondack towns
in the winter. Constructing a sleigh
for herself, she was able to make per-
sonal service calls when mountain
roads would have been impassable for
motor vehicles of any description. In

vIRTUALLY every radio shop in

the summer she uses her station wag-
on when absolutely necessary for the
urgent service requests.

Adirondack Radio Service has sev-
eral unique operating methods. One
of the three operatives does nothing
all day but give sets preliminary tests
(tubes — loose connection — probing,
etc.)

Another assistant handles the cir-
cuit-testing of sets which fail to re-
spond to the first routine check. The
third operative acts as receptionist
and stenographer-bookkeeper. Each
of the triumvirate shifts from one set
of duties to another every seven days
to prevent monotony from setting in.

Again, Adirondack Radio does more
than its full share of servicing auto
radios in the spring and summer. War
or no war, tourists still come to the
Adirondacks for their all-too-short va-
cations. Adirondack Radio Service is
listed with all A_A.A. headquarters as
a reliable service outlet in case of
emergency. It charges a flat $3.50 to
repair any auto radio whether the
flaw be major or minor.

During winter months Adirondack

O
<
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“That reminds me. I could sure go for a dish of spaghetti!”
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By JOHN LATIMER

gives “on the spot service” to farmers
and other indiyiduals who bring their
sets into the shop. Radios are left in
the morning and they are worked on
immediately so that their owners can
take them home again that evening,
thus saving a return trip over rough
terrain. No additional tariff is the
rule for such ‘“‘rapid-fire” service tech-
nique—it’'s $1.25 an hour labor charges
for any and all comers.

Adirondack does not retail tubes
over the counter at present. When a
tube goes bad the set must be brought
in. Actually this procedure is best
for if a set component is the primary
reason for a tube going bad—a new
tube replacement will not solve the
difficulty and will only be a wasted
purchase on the part of the set owner.
When a set is checked and defective
tubes are found to be the only set
flaw—a 75c labor charge plus retail
cost of any tubes replaced goes into
action.

Adirondack Radio Service does a
tremendous business in portables dur-
ing spring and summer months. Tour-
ists and campers invariably possess a
portable. Batteries are still a prob-
lem and tubes are likewise. Adiron-
dack limits each camper or tourist to
one new set of tubes a season (3
months or less) and two supplies of
batteries during that same period.

According to Mrs. Sietz, operative
of Adirondack Radio Service, it's us-
ually the farm housewife or female of
the tourist clan who brings a sick or
ailing radio in for service. Invariably
they have more confidence in serv-
ice women than in “the man at the
service bench.”

This service shop does not handle
p.a. repair to any considerable extent,
but it has set up a number of air-raid
systems throughout Adirondack com-
munities. In addition, it services
sound equipment belonging to thea-
ters in that section of the country.

Adirondack Radio Service has an-
other wartime maneuver which is
worth mentioning—each operative has
a work uniform of slacks, work shirt,
and shop jacket. Mrs. Sietz feels that
the effect of a smart yet durable work
outfit upon service operatives is im-
portant to their morale. Too many
radioshops, she believes, encourage, or
at least allow sloppy dress habits on
the part of employees.

Summing it up, Adirondack Radio
Service is proof of the statement heard
often since the war’s inception, to wit:
“There’s less and less that a man can
do that a woman can’t imitate.”

—B0-
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ENGINEERED

INSULATORS @&

Johnson Radio ~Engineers. have Been spegclaTtsis“?ﬁt %ardwarg.‘hgf punchedmufs anﬂ poor}yTorm=d parts
insulator design for- radio freqiiencies for*almost a-. -— mafgruaﬁ selected  for fheir

quarter .of -4 cenfury, Shapes o “provide strength -

for strains and “stresses — réinforced -hodnfiﬁg 'hfg_f-es“
and care’fﬁ"‘y de‘ﬁgﬁed 'rhé‘ﬁhﬁngs&-—mgh internal
resns’rancea‘o"“radlo f?equency volfage — long' Ieakaqe
pafh—car‘efuj ‘treatment to_present & surface that

will not collect. d_l["’, and- foreign: matter < quality ~

-adio  frequency
‘c‘haraé’?erusﬂc‘s;:j%f the” ordmary variety of ceramics.
To: 3ohnson ~Engineers an 4nsu|a’r01r is a piece of
faduo;appa?a}us ahd given ’rhe same careful attention
in nde;lgrfaﬁ”dﬁp?’oﬂqclmn As a result you can't buy
bbe“ﬂer F’nsu]a‘for than Johnson. Your radio-electronics

parfs |obber stocks Johnson insulators,

a jamoaﬁ name (n kﬂdlo

F.JOHNSON COMPANY
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is taking orders for
the newly improved

REK-0-KUT $
RKD-16

DUAL SPEED 16-INCH
RECORDING MOTOR ASSEMBLY {

To essential users®*, HARVEY con
now supply the famous RKD-16,
with new features that materially
increase the life and performance
of the unit. lts rugged construc-
tion and precise assembly have
made this REK-O-KUT instrument
generally preferred by major
broadcasting stations and recard-
ing studios. A heavier turntable,
closer machining tolerances and

an improved lubrication system
now add to its efficiency.
Three week delivery $148.38

Features of the
REK-0-KUT RKD-16 &

e Lathe turned, 25 1b. cast iron turniable.
balanced. with disappearing drive pin
and rubber turntable pad.

Turntable fitted with one inch diameter
polished steel shaft, with special oil
grooves for force feed lubrication when
operating. Rotates on a single ball
bearing at the bottom of the turntable
well.

1/20 H. P. General Electric constant
speed motor,

A positive repeat speed change at ail
times.

The turntable atfains full speed in less
than one revolution,

Easy alignment of the REK.O.KUT
overhead mechanism with the turntable.

Improved fubrication system,
*AA-5 Priority or Better!

NOTE: since our maonthly al-
fotment is subject to WPB reg- v
ulations, we suggest that you

' send your order without delay.

Telephone: LOngacre 3-1800

MTYTTMY
10 COMPANY

T

103 WEST 43rd ST., NEW YORK 18, N. Y.
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D.C. Motor Operate
T'IME DELAY RELAY

By R. C. HEYL

Vice-Pres.. R. W. Cramer Ca.

’-l‘HE use of synchronous motor
operated time delay relays for
the protection of high power
vacuum tubes has been standard prac-
tice for a number of years. The inher-
ent advantages of this type of relay are
ease of time adjustment, wide range of
time scale available to suit style of
tube equipment employed, and partic-
ularly the maintenance of a high de-
gree of accuracy for an extended life,
when subjected to high or low tem-
peratures and all kinds of humidity
conditions.

Recent important applications of
vacuum tube equipment have been un-
der operating conditions where the 50
or 60 cycle a.c., so essential to synchro-
nous motor operation, was not avail-
able. Either 400 cycle a.c. or low po-
tential d.c. has been the only power
available. The problem has been to
develop a timer operating under these
conditions which would approach the
performance and reliability of the
synchronous powered units.

Since much of this equipment is air-
borne equipment, attention must be
paid to size and weight, the effects of
vibration, and the exposure of the in-
strument to extremes of temperature
and humidity.

Because the use of 400 cycle equip-
ment is not standardized, a d.c. motor
was selected to operate the timer. The
speed regulation and, therefore, the
timing is not as perfect as with a
synchronous motor and changes in
voltage and load will somewhat affect
performance. However, special atten-
tion has been paid to bearings, sur-
faces of operating cams, and preserva-
tion of frame alignment by correct de-
sign, which has made it possible to
eliminate, to a great extent, variations
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Wiring diagram of time delay relay. Timer
must be connected positive and negative as
shown, otherwise instrument may be damaged.

of load and thus effectively reduce per-
formance variations with voltage
changes. With a voltage variation of
plus or minus 10%, performance
changes are within 15%. As time de-
lay settings are made with a factor
of safety, to provide the proper warm-
up period for the tubes, protection is
always procured without excessive
waste of time in obtaining operation.

The d.c. time delay relay is essen-
tially a small d.c. motor unit, equipped
with suitable gear reduction, which
drives two interconnected shafts
through a small universal joint and
magnetically operated clutch. The
function of the first shaft, which is

Two views showing the mechanical comstruction of the time delay relay.
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CRONAME

ELECTRONIC COMPONENTS

OPERATING MECHANISMS - DIALS
GRILLES - ESCUTCHEONS - PANELS

ENGINEERING
ETCHING
LITHOGRAPHING
EMBOSSING
ENGRAVING
STAMPING
ALUMINUM WELDING
& HEAT TREATING
ASSEMBLIES
SOLDERING

METAL FINISHING
PLATING
ANODIZING
PARKERIZING
OXIDIZING
FLUORESCENT
PHOSPHORESCENT
DECORATED GLASS
GLASS DIALS
DECORATED PLASTICS
FORMED PLASTICS (7~ .
RADIO TUNING UNITS g # Z
REMOTE CONTROLS  \\¢ o

A RELIABLE AND COMPLETE SERVICE, OVER
40 YEARS EXPERIENCE IN FINE METALCRAFT

LRONAME

I N C O R P OR A T & O
3701 RAVENSWOOD AVENUE
CHICAGO 13, ILLINOIS
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equipped with a coiled ribbon spring,
is to reset the second, or cam shaft, to
initial starting position when the
power is removed from the timer,
thus placing the instrument in readi-
ness at the snap of a switch. Shock ab-
sorbing sfops are provided to take up
recoil. The second, or cam shaft, is
driven through gears from the first
and is equipped with cams, which
operate snap-action double-throw
switches by means of operating arms.

When the timer is energized, the
clutch coil is empowered and the mo-
tor is directly connected by means of
the clutch, to the drive and cam shafts.
At the end of the time interval for
which the timer is set, the cam shaft
closes the switch utilized for con-
trolling the tube plate circuit which
the relay is protecting. Depending
upon the hook-up desired, additional
switches may be operated at the same
time as may be required.

Shortly thereafter, a third switch
is operated by the timer which dis-
connects the motor from the circuit to
prevent further rotation of the cams.
The clutch coil remains energized,
however, and as long as the d.c. voltage
is maintained at the terminals, the re-
lay switches remain in the operating
position.

When the d.c. supply is removed, the
clutch is released and the timer is re-
set in a fraction of a second, ready to
supply the proper time delay again
when required.

Various time ranges are available
and, depending upon the gear train
supplied, extend from 1.25 seconds
minimum to a maximum of 10 min-
utes. While time adjustments are care-
fully made at the factory, provision is
made for alteration in the field should
necessity require.

While the motor is essentially a 6
volt unit, stable resistors are added to

the circuit at the factory to provide
accurate operation on any voltage up
to 30 volts d.c. Information as to
operating characteristics, including
time range required and voltage of
power source, must be designated
when timers are prepared.

The motor is a permanent magnet-
type utilizing an alnico field ring and
the armature consists of 7 coils and 7
commutator segments to provide posi-
tive starting. A solid aluminum cup
which extends into the air gap pro-
vides an electrical loading of the mo-
tor due to development of eddy cur-

‘rents, thus insuring uniform torque

and speed characteristics. While
brushes are used, these have a lifetime
use on continuous duty of six months.

The switch units are fully-enclosed,
single-pole, double-throw type with
snap-action and double-break con-
tacts. They are rated at 10 amperes at
either 24 volts d.c. or 110 volts a.c.
from sea level to 40,000 feet altitude.

This timer is customarily used to al-
low tube temperatures to reach a
satisfactory operating point, after fila-
ments have been energized, before ap-
plication of the plate supply. The time
cycle supplied can be adapted to the
particular tube equipment employed.
Ordinarily only two switches are sup-
plied, one for the plate supply cir-
cuit, which is controlled, and the other
for the timer motor.

It is frequently desired to have the
timer provide an additional control
function, such as the cutting in of re-
sistance in the filament circuit when
over-voltage is supplied to shorten the
warm-up period. In such cases, a third
switch is easily added in construction
of the timer. This switch may be made
to operate either simultaneously with
the plate circuit switch or in a definite
sequence with it as stipulated.

—50-

SALVAGE OF

OLD MODEL

“WALKIE-TALKIES”

S new model ‘“‘walkie-talkie’ radio

sets become available for Army
troops overseas and in the United States.
soldiers at signal depots are salvaging
virtually “everything but the squeal”
from the older models, following in-
structions distributed by the Signal
Corps of the Army Service Forces.

The exception of the squeal is made
advisedly, since one of the reasons for
replacement of the early sets, now rated
as obsolete, is that some receivers had a
tendency to reradiate energy in the
form of high-pitched signals. In com-
bat areas these unintended broadcasts
could be picked up by the enemy,
sometimes with disastrous results to
the radiomen.

Signal depot men are instructed to
disassemble the old models, known as
the SCR-194 and 195, and recover
cighty-five parts, including twenty-
seven items which, after inspection
and reconditioning, can bc used in or
with other Signal Corps equipment.

Most of the capacitors, resistors
switches and sockets, and such indi-
vidual articles as transformers, hand-
sets, voltmeters, and antennas are
either direct replacements or substi-

www americanradiohistorvy com

tutes for similar components on other
transmitting-receiving sets used by
the Army. Even the two quartz erystals
used in the old ‘“walkie-talkie> can be
turned over to a Signal Corps field
grinding team for regrinding and
further use. Nuts, screws, and washers
are neatly sorted and kept for general
hardware stock. An example of the
meticulous care of the conservation
program is the War Department’s rec-
ommendation that*‘in removing items
such as resistors and capacitors, care
should be taken to keep any attached
pigtail leads as long as possible. In the
event that the pigtail lcads are less
than one inch in length, the item
should be salvaged.”

The new “‘walkie-talkie,”” known as
the SCR-300, has a superheterodyne re-
ceiver, as did its predecessor, but the
offending squeal is mercifully missing.
Other improvements include tripled
transmitting range, using the FM
(frequency modulation) principle, an
extra goose-neck antenna which en-
ables the user to remain inconspicuous
while lying on the ground or in a fox
hole, and a thorough water-resisting
and fungus-resisting treatment. 0}
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Portable Phonograph case, of sturdy durable
plywood, in handsome brown leatherette fin-
Ish  Inside dimensions 16%” long, 14” wide,
?%t hnézh. bHas blank motor board. As ile
ustrated above, specially priced

B s b e ) R SR 36-95

Portable Pho
nograph case
in brown leath
erette covering
Inside dimen
sions 17” long

14” wide, 81%"
high Has
blank motor

board and
opening for
speaker. As il-
lustrated
above, special-
lypricedat . . .

Also blank table cabinets of walnut veneer in
the followng sizes, with speaker opening on
left front side: (*Note: *7 has center speaker

grill )}

T~ Ny L x G6/%” Hx 4~ D $1.95
4_2 —H_]'.4 L uﬁzé Hx 5~ 0 $2.75
*3 —|3s” La?%” Hx 6/ D53.25
# 7% 02 La7" Hu 5" D8Z.BQ
R =17 Loxo” Hx 932" D %4.60
4 —21 Lox ®4" Hx 10V2" D §5.50

*Speaker Opening in center of front side.
Cabinets available in jvory color and Swedish
Modern. Write for prices

POWER TRANSFORMERS
4, 5, 6 Tube—6. 3
50 M?III- Poml;lere Tfaﬁ:foan}mzera"_'?_$2‘45

7,8, 0or 9 Tube—6.3V at 3 amp.
70 Mill Power Transformer..fI $2°65

All types of radio cabinets and parts are avail-
able at Lake's Lower prices, A
large stock is listed in our cat-

S TN

j"» o‘kﬁ alog.
SERVICEMEN—RETAILERS

. - Join our customer list today.

%W"

Lake Radio Sales Co.

615 W. Randolph Street
Chicago 6, lIl.
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Cardiae Instruments
(Continued from page 28)

namely, the “time constant” of the RC
circuit. In order that the voltage de-
livered to the amplifier shall be a rea-
sonably accurate copy of the voltage
generated by the microphone, and, if
we bear in mind that the generated
voltage is varying at the rate of the
heartbeat, it is necessary that the
time constant be of the order of sev-
eral seconds.

The capacity of the crystal elements
used in microphones is of the order
of only several thousandths of a mi-
crofarad. The value of R, therefore,
would have to be about 1000 megohms
in order to satisfy the requirement
that the product RC shall be several
seconds. The use of an amplifier in-
put resistance of such an enormously
high value is not practical, however,
because of the unavoidable shunting
effect of leakages through the crystal,
the wiring, and the grid current taken
by the first amplifier tube.

It is this practical limitation which
renders the crystal microphone in its
usual form unsuitable for pulse wave
recording.

In order that the amplifier input
resistance be kept at a reasonable
value (several megohms), the micro-
phone capacity would have to be of
the order of 1 microfarad. The ca-
pacity of the crystal microphone may
be artificially increased by the simple
expedient of shunting an external
fixed condenser across it, as shown in
Fig 6C. If the circuit of Fig. 6C is
analyzed, it will be found to be ex-
actly equivalent to a new microphone
Fig. 6D, whose capacity is represented
by C, and whose internal voltage is E..
It is seen that the microphone may be
given any desired capacity, but that
the available voltage is reduced in the
same ratio as the capacity is increased.
The choice of the shunt capacity be-
comes a compromise between large ca-
pacity and more accurate recording on
the one hand, and small capacity and
higher output on the other hand.

Fortunately, the pressure variations
obtainable from the pulse are so great
in comparison with the sound pressure
variations for which the microphone
is designed, and inherent crystal mi-
crophone sensitivity is so high that,
even after reducing the sensitivity

Fig. 10. Average audiogram obtained
from a large number of persons with nor-
mal hearing in the auscultatory region.
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The Capillary Electrometer. This instru-
ment was devised by Lippmann in 1875
and is based on changes in suriace ten-
sion that occur at the junction between a
column of mercury and dilute sulturic acid
when the electrical potential between
them is altered. The instrument consists
of a glass tube containing mercury with
one end drawn out into a fine capillary
and immersed in dilute sulfuric acid. The
position of the mercury meniscus depends.
in part. on surface tension existing at
the boundary between mercury and acid
and movements of the meniscus will occur
when the potential difference between
them is changed. Permanent records are
obtained by projecting a magnified image
of the meniscus on sensitized paper mov-
ing uniformly at right angles to the direc-
tion in which the image is displaced. The
electrometer is simple and inexpensive
but its behavior may be erratic and be-
cause of the inertia of the mercury column
it does not record rapidly changing voit-
ages accurately. It is possible to correct
the tracings so that errors due to inertia are
eliminated but this is laborious and the
instrument has little practical use today.

and raising the capacity several hun-
dred times by the use of a 1-micro-
farad shunt condenser, the available
output voltage is still in the necigh-
borhood of 1 millivolt. A millivolt
impulse is of the correct magnitude
to be easily recorded by a standard
amplifier type of electrocardiograph.
When a standard amplifier type of
electrocardiograph is available, and its
input resistance is several megohms, a
crystal microphone may be adapted
for pulse wave recording by shunting a
1-microfarad condenser across it and
connecting the combination directly to
the electrocardiograph input.

When it is desired to use a string
galvanometer as the recording in-
strument, it will be necessary to de-
sign a suitable amplifier to couple
the crystal to the string, because the
low resistance of the string precludes
its use directly.

From delicate, cumbersome mech-
anisms, electrocardiographic instru-
ments have become sturdy and com-
pact, so that whether they use the
original string technique or the ampli-
fying tube, they are now readily
portable. None of the mechanical
refinements, however, have made it
possible to record an electrocardio-
gram continuously over a long period
of time. There are many occasions
when such data is desirable. With
this in mind, a continuous recording
electrocardiograph has been devised
and described by Likoff, Rappaport
and Levine.l? Some of the continu-
ous electrocardiographic registrations
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® Breeze Flexible Metal Tubing solves many a design and modification problem by providing
easily installed ducts and vents for air conditioning, exhaust or dust collection. Produced in a
variety of metals from a continuous strip, Breeze Tubing resists heat and corrosion and is available
in a variety of shapes to fit structural considerations.

Breeze Flexible Shielding Conduit is made from similarly

constructed tubing with the addition of a braided wire
covering which acts as a shield preventing radiation or ab-
(sorption of electrical interference. Double layers of braid
(are sometimes specified to provide complete isolation from

ultra-high-frequency interference. A variety of specially de-
signed fittings meet every installation need.

If you are confronted with difficult tubing or shielding
'problems, call in a Breeze engineer for a complete analysis

and recommendation.
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Now available in quantity, OLYM- i
%PIC stondardized transformer cases
are specifically designed to meet all
normal requirements standard
cases are used. Construction is rigid,
with rounded corers, and tight-fitting
covers top and bottom. OLYMPIC stand-
ard transformer cases can be furnished
with pierced covers, studs, brackets or
channels.

where

Inquiries are invited—write
for illustrated bulletin—no obligation.
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may last as long as twenty-four hours.
The ordinary instrument is incapable
of continuously registering cardiac ac-
tion potentials over such a long period
of time because of electrical and cam-
era limitations. A continuous record-
ing electrocardiograph was devised

.which is capable of taking a miniature

record one-twentieth normal size upon
ordinary moving picture film, and of
functioning for 26.7 hours without
the attention of an operator. To
make suitable photographic reproduc-
tions, a simple enlarger was utilized
to view the miniature record at nor-
mal size. .

Fig. 4 is a schematic diagram of
the optical system and the other major
components of the continuous record-
ing electrocardiograph. The optical
system is composed of two independent
galvanometric channels; one is used
for recording, and the other for view-
ing and standardization. A viewing
channel must be used in which the
deflections are exactly twenty times
as large as the deflections of the re-
cording beam, for it is impossible to
judge and calibrate the instrument
when 1 mv. deflects the recording
beam only % mm. The optics of the
recording channel are of an unortho-
dox design; this is necessitated by the
unusual and exacting requirements of
miniature electrocardiographic pho-
tography. The record must be ex-
tremely sharp and well defined, for
the minutest flaw, when magnified
twenty-fold for visualization, may be
sufficient to mar completely the legi-
bility of the electrocardiogram. The
cylindric or camera lens arrangement
must be capable of focusing the re-
cording beam down to a slit of light
0.0005 inch in thickness. Further-
more, this adjustment must remain
fixed for the life of the instrument.

The schematic indicates the manner
in which the recording beam impinges
upon the film. The recording con-
denser lens picks up a portion of the
light which radiates from the incan-

Fig. 12.
shown in Fiq. 8.

STANDARDIZATION
PULSE

j ~ T_
P
150~ ELECTRIC.
LINE

Qs

Fig. 11. Sketch shows variation in record-
ed thickness of electrocardiographic com-
plexes as a function of deflection speed.

descent lamp. The positioning and
focal length of the condenser lens
are such that it throws a minute im-
age of the lamp filament through the
recording optical slit to a point slight-
ly behind the concave recording gal-
vanometer .mirror (the theoretical
location of the focused image if the
mirror were removed). In turn, the
concave mirror reflects the beam of
light and diverges it so that an image
of the recording optical slit falls upon
the front surface of the cylindrical lens
assembly. The latter squeezes the
beam down to a slit of light 0.0005
inch, or less, in height; the width of
the beam remains unchanged, and is
dependent upon the degree of open-

ing of the recording optical slit.

When a cardiac action potential is
applied to the moving coil (“d’Arson-
val”) galvanometer after passing
through the electrocardiographic am-
plifier, the galvanometer coil support-
ing the concave mirror deflects that
amount which is directly proportional
to the intensity of the action potential.
The motion of the galvanometer
causes the 0.0005 inch slit of light to
move horizontally across the film.
The combination of the downward
motion of the film and the transverse
movement of the slit of light produces
the miniature electrocardiogram.

The width of the isoelectric line is
proportional to the opening of the
recording slit; the greater the open-
ing the wider the line. If the gal-
vanometer is stimulated by a slowly
changing phenomenon, such as a P

Schematic diagram of electrocardiograph amplifier of the Stetho-Cardiette
Schematic diagram for the sound amplifier is shown in Fig. 7.
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WAR SAVINGS o
BGHD SERIES

Wattage ratings are based on the ability of a resistor to dissipate heat efficiently. The universal method of determining
the rating is by measuring, under load, the resistor’s temperature rise at 40°C. ambient. IRC's BTS and BTA, Y2-wott
and 1-watt resistors are very efficient in heat dissipation because of their exclusive Metallized design plus the greater
heat conductivity of the new copper leads, thinner insulating walls, and new molding methods which create greater
density in the molded moterials. Consequently, even though much smaller in size than the former types BT-Y2 ond BT-1,
they fully quolify as ¥2 and 1-wott units in all respects.

During the war, IRC's production of BTS and BTA Resistors has been absorbed for use in war equipment where size
ond quality were of primary importance. Numerous exponsions have geared IRC's production to war-time needs and
these resistors are now avoiloble to servicemen ond dealers.

BTS size is no bigger than the Va-watt units you will be replacing and should be used for greater safety in V4-wott
applications. Naturally, Type BTS is completely dependable in all V2-wott |obs The BTA is smaller than pre-war 1-watt
resistors, hos a low temperature rise, therefore a great safety factor, ond is @ highly satisfactory replocement for all
1-watt units. These are modern resis-

tors for modern space requirements WHFIHTII[ Im,_

and the many, many millions used in

Allied war equipment testify to their % = ﬁ[r'f [7_ ,L_lr_ f E ! __i Lrj _Lrﬁ ; %‘ J'r A
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pf. 20-1 401 N. BROAD STREET . PHILADELPHIA 8, PA.
IRC makes more types of res:sfanc;u.nﬁs in more shapes, for more applications than any other manufacturer in the world
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American Capacitors meet the most
exacting precision requirements be-
cause they are fabricated by experi-
enced craftsmen. Electrolytic and Paper
Capacitors, incorporating new plastic
designs, cover all standard capaci-
tance values and working voltages.

“There is an Amcon for every size and purpose”

AMERICAN CONDENSER COMPANY

4410 RAVENSWOOD AVENUE * CHICAGO 40, ILLINOIS

James Knights
Crystals
are Made with

"Bombsight

Precision ,/

Let Us Help You with Your Post-War Crystal Problems

Since 1932, the men of The James Knights Company have consistently developed and
improved quartz crystals by finding the one best way of carrying out every production
operation. This determination to make every JK Crystat as
perfact as possible is your assurance of the utmost in quality
and dependable performance.

Our extensive experience with Crystals for every conceive
able purpose is available in helping you work out the most
effective crystal control. applications. Let us know what your
problem is and we will get to work on it.

The JAMES KNIGHTS Co. '\

SANDWICH, ILLINOIS
Sixty Miles Southwest of Chicago

?W//f///// , 50 e Cvtboans

110

www americanradiohistorvy com

or T wave, the 0.0005 inch slit devi-
ates from the isoelectric level at a
slow rate, and the registering beam
is slightly narrower than during the
isoelectric phase (Fig. 11). The more
rapid the deviation from the isoelec-
tric level, the narrower the Iline
becomes. Therefore, a QRS complex
registers as a narrower line than a
P or T wave. An infinitely fast
deviation such as would occur upon
standardization during the transition
interval, with an infinitely fast gal-
vanometer, would produce a registra-
tion thickness equal to that of the slit
of light.

An electronic electrocardiograph,
which is capable of registering elec-
trocardiograms on small animals such
as white mice accurately has been
devised by Rappaport and Rappa-
port.'2 In normal white mice the
heart rate is about 750 per minute as
compared to 70 in the human being.

Thus, it can be seen that the art
of graphic registration of cardiac
action has made gigantic strides to
achieve technical perfection. A
Stetho-Cardiette produced by Sanborn
Company, which provides simultane-
ous or separate stethogram and elec-
trocardiogram plus amplified ausculta-
tion, is the present day stepping stone
for any well-perfected instrument of
the future.

Stetho-Cardiette

The electrocardiographic portion of
the Stetho-Cardiette® uses modern
radio or audion tubes to amplify the
feeble electric currents produced by
the action potentials of the heart, and
to operate a sturdy, simple mirror
galvanometer, which together with a
permanently-adjusted, self-operating
lens-and-camera system, produces a
photographic ‘heart action” record
or electrocardiogram.

In securing stethograms or ‘“heart
sound” records with the Stetho-Car-
diette, the auscultatory sounds are
first picked up by application of bells
or chest pieces to the chest, identical
to those used with the common acous-
tical stethoscope. These sounds are
converted, by means of a crystal mi-
crophone, into minute electrical cur-
rents which are then amplified and
conducted to a mirror galvanometer
like that used for electrocardiograms.
The operation of this galvanometer
results in the stethogram or graphic
record of the heart sounds.

Amplified auscultation is secured
by application of the chest pieces in
the customary manner, and the use
of binaural audiophones. A numbered
volume control permits the user to
select (and to vary) the degree of
amplification desired.

Amplifier and Galvanometer

The Stetho-Cardiette amplifier (Fig.
8) uses seven radio or audion tubes
of the very latest design, one set of
three tubes for the stethograph sec-
tion, and a separate, distinct group of
four for the electrocardiograph side.
In the former (Fig. 7), there are two
1H5G tubes and a 1Q5G, which are
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'(I')Y:fs OF BALLAST TUBES WITH
Y 10 N.U. UNIBALLASTS

\.U. UNIBALLAST |

COVERS YOUR REPLACEMENT NEEDS WITH
ONLY 10 FAST-SELLlNG PROFITABLE TYPES §

proﬁt-maker for service men.
Lot

N.U. Uniballast to Carfys you keep i
and putting profits in your N

r N.U. Jobber. And ask
e — National

ou BET Uniballast are 2 real

With only 10 types of
ur investment constantly turning,
er Uniballasts today from you

“N.U. Uniballast Service Manual”
Newark 2, New Jersey:

yo
pocket. Ord
him for the
Union Radio Corporation;

or writ

SPEC|F|CAT|ONS
o Uniballast — the universal ballast tube o Even if one of more pilot lights burn
t— €asy, quick in- out Uniballast continues tO operate the
e string, at efficient

__small — compac
tube filaments in th

stallation.

e Metal envelope is excellent beat radi- current 1ange.
ator. “Plug-in” simphiaity.

o Provides proper operating current con-
ditions regardless of variations in line
voltage and 1n the characteristics of

tube heaters and pilot lights.

els self-compensating———ad')usts
y—true ballast acuon.
indicated on

e Resistanc
itself automaticall
Voltage dropping range 18
every Uniballast.

oy

NATIONAL UNION
RADIO TUBES AND PARTS

Cathode Ray, Receiving; Tubes ® Condensers ®
o Photo Electric Cells » Panel Lamps ® Flashlight Bulbs

Transmitting,
Volume Controls

Actual size
Ov. Length 315
Seoted Hi. 2114
Diameter 1%

Order Today from your N.U. Jobber

September, 1945

WNMAAN Aameri
ricanradinhi
ictnrv 0N
m

AL UNION UNIBALL
23-55 1
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Immediate
Delivery

Money Back
Guarantee
on this
all-purpose

Handles AC and DC Volt- Leads
meter, DC Milliammeter, "
High and Low range Ohm-
eter. Size 5%x8x3%. 3”
meter with sturdy D’Arons-

val movement. Write for priority information.

See Leo for WRL Radio Kits
priority required

N |
""E.'-t‘f__d.
Phono Amplifier Kits Code Oscillator Kits
Complete with tubes,

Comgletﬁe with tube.

instructions Size 3"x6”.

No. 1059...$9'5° $4'95
OUTPUT TRANSFORMERS

No. 66-200
15 watt P.P. 6L6 output. To 4 ohm V.C. or

500 ohm line. Fully $1.65

shielded. No. 9-649........0...

DUAL FIL. TRANSF.
Fully Shielded

=T 110 V. Tap-
#ped Primary.
Secondary, 5
£ volt @
amp. and 6.3 V.C.T.
@ 4 amp.

No. 9-551. $2’25

Ruvervs Your Pasch:War

HALLICRAFTERS

Now

EXCLUSIVE
AT LEO'S!

varts Pver... FREE

Packed with hard-to-get
items. Immediate delivery
to radio repairmen. Usual
priorities.  Experimenters
write Leo, WOGFQ, on how
to get radio repair parts.
Tube and Circult
Reference Book
Handy Tube-Base
Calculator
Giant Radio Reference
Map, Size 33x4} ft 15¢

_____ MAIL TODAY

| Wholesale Radio Laboratories
| 744 West Broadway
Council Bluffs, Jowa

[1 Please rush Multitester No. 300, $18.75 is en-
|  closed, or Enclosed is $ , Balance C.0.D.

|1 g Here’s 10¢, Send *‘Tubes and Circuits’” Book.
[0 I want a Tube-Base calculator. 25¢ enclosed.
| [] Ship me your radio map. 15¢ enclosed.
I [1 Send me your free flyer of hard-to-get radio parts.

| Name.

RN-9

| Address

Town_ State.
I am [ an amateur; [] experimenter; [ service man.

QUICK SERVICE
Your order will recelve my own
personal attention. You’ll get
‘‘same day’’ delivery service
from the heart of the na-
tion . . . on anything in
radio.

b::d-f-ﬁ"’__ /':‘f"—."

ﬁ P
+/ WIGFQ

Lholesale.

RADIO LABORATORIES
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resistance-capacity coupled with each
other, and thereby provide a mini-
mum of distortion since they can be
operated linearly. As for the electro-
cardiograph amplifier (Fig. 12) it
houses a #19 tube, a 1H5G and two
1Q5G’s; coupling again is of the re-
sistance-capacity type so as to achieve
maximum fidelity.

It has minimum susceptibility to a.c.
or other electrical interference and
practically all a.c. is automatically
eliminated from the record. This
eliminator in no way distorts the
record, but simply by-passes the un-
desired disturbances. Freedom from
artefacts results from the lack of
mechanical vibration. A “straight
line” circuit provides distortionless
recording of the electrocardiogram.
To standardize, the operator simply
presses a convenient button. Deflec-
tion -.of beam shadow on illuminated
viewing scale stops momentarily at
“peak.” Hence, standardization is
easily followed by the eye. Aiso, the
sensitivity is ‘“set” only once—at the
start of the test, without the patient
in the circuit, but may be repeated
during test if desired. Positioning of
beam shadow, sensitivity and voltage
adjustments, and the like may be
made at any time without disturbing
the setting of any control. This
greatly enhances the ease and celerity
of making a test, and is an exclusive
feature of the Stetho-Cardiette.

The mirror galvanometers used in
the Stetho-Cardiette are simple and
sturdy—yet amply sensitive to re-
spond correctly to all electrocardio-
graphic and sound impulses. It con-
sists chiefly of a single permanent
magnet of great strength—made from
one of the modern alloys just recently
developed; and two moving coils, each
carrying a mirror—one for recording
the electrocardiogram, and the other
the stethogram.

The deflection speed of the electro-
cardiograph galvanometer is approx-
imately 1/100th second—more than
fast enough to respond to any heart
impulse. Unlike the Einthoven string
galvanometer, this speed of deflection
is constant at all times, regardless of
patient’s resistance, skin currents and
temperature, or any other factor.

Camera Unit

As for the operation of the camera
unit, the entire magazine (Fig. 1) is
readily removed for rapid loading—
and a single thumb-screw is loosened
to open the magazine for insertion
of a new roll of paper. A viewing
window shows at a glance the amount
of paper remaining in the camera
and an autographic slot permits the
operator to write the patient’s name,
date, and other data directly on the
record. Exposed paper feeds auto-
matically into a separate record con-
tainer, which is readily removed and
taken to the darkroom. The Stetho-
Cardiette driving mechanism-—a pow-
erful spring motor—is wound with a

convenient crank, “built in” to the
case. An indicator on the control
panel next to the camera switch

www americanradiohistorvy com

Microphone supplied with the

Fig. 13.
Stetho-Cardiette. It is of the piezo-
electric crystal type, especially de-
signed to pick up heart sounds.

shows, through a graduated scale, the
amount of tension remaining in the
motor. This guards against either
“running down” the motor or winding
it too tightly. For the operator’s
convenience, a clutch-control is lo-
cated on the instrument which per-
mits 25 or 75 mm. per second film
speed. The speed shift may be made
with the camera running or stopped.

Microphone and Audiophone

The microphone supplied with the
Stetho-Cardiette is of the piezo-elec-
tric crystal type, especially designed
to “pick up” heart sounds, and to
convert these sounds into electrical
impulses, transmitting them without
distortion to the amplifier and audio-
phones. This specially designed mi-
crophone is light in weight, only 10
oz.; and is shaped to fit comfortably
in the hand (Fig. 13).

There can be no question that the
Sanborn Stetho-Cardiette fulfills a
technical gap needed in medical sci-
ence. It has been built upon years
of electrocardiographic instrumenta-
tion experience and incorporates all of
the latest developments in the field.

(Ed.—The author, Maurice B. Rappa-
port, attended the Polytechnic Institute of
Brooklyn and Columbia University where
he studied electrical engineering, elec-
tronics, physics, and physiology. He has
since concentrated on wvarious scientific
contributions, including pioneer work on
the use of cathode rays, instrumentation
in physiology, medicine, and scientific in-
struments. Mr. Rappaport is now Re-
search Engineer at the Sanborn Company,
Cambridge, Massachusetts, where he has
done considerable fundamental research

Simultaneous registration of heart sounds
over the apex of the chest (phonocardio-
gram), the pulse over the jugular vein
(Venous Puisel, and the electrocardiogram.
The three simultanecus recordings were
taken on a person wiik a diseased heart.

o L \FYHONOCARDIOGRAM ITY
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CARRY PASSENGERS, CARGO, MAIL

TO ALL PARTS

OF THE WORLD

The choice of Wilcox radio communications
| equipment by Pan American World Airways is
in keeping with Wilcox’s record of supplying
the commercial airlines with a large amount of
their ground equipment. In addition, the Wil-
cox line includes aircraft transmitters, receivers
and control equipment; also, many other forms
of electronic and radar equipment.

September,

1943

++ . Pan American has
installed this Wilcox
96C transmitter com-
plete with power sup-
ply, modulator, remote
control equipment, two
RF channels and crys-
tals.This station is a key
point in Latin Ameri-
can operations...at the
crossroads of three of
Pan American’s routes.

...is a group of Wilcox 96A transmitting stations. They were
furnished Pan American to assist in the operations of CNAC, an
aviation company owned and operated jointly by Pan American
and the Chinese National Government...an airline which has
proved a vital link in the lifeline of Chinese supplies during war.

WILCOX ELECTRIC COMPANY,INC,

Manufacturers of Radio Equipment

Fourteenth and Chestnut

Kansas City, Mo.
113
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6 ways to be
your own boss!

NOW, more than ever before, is the right time
to start a smalil profitable business of your own
...or train yourself for a practical money-making
trade in which you can be independent. ToDAY
take your first step, without cost or obligation.
Just mail coupon—and by return mail you will
get full information on the courses listed here.

watch and clock repa
LEARN AT HOME...

IN YOUR SPARE TIME. Prepare
for a happy future of prosperity,
security ... and get a big-pay job
now. You can EARN WHILE YOU
LEARN. Excellent field for part-
time work at home. PRACTICAL

COURSE IN HOROLOGY

Thorough self -instruction

training in American & Swiss

4 watches, clocks. Special sec-

& " Q tions on’ alarm clock repairs.

- Interesting LEARN-BY-DO-

ING instruction method. Learn QUICKLY, easily. No

revious experience necessary. WATCHMAKING IS

EASIC TRKINING FOR AIRCRAFT INSTRUMENT
WORK and other scientific precision jobs.

Amazing Low Price! Money-Back Guarantee!

Getinto this fast-growing field NOw . .. big opportunity.

Mail coupon below for FREE informatio obligation.

cksmithing and key making

Practical Up-To-Date Course

How to pick locks, de-code, make

master-keys, repair, instalf, ger-

vice, etc. New gelf-instructionles-

sons forevery handy man, home-

owner, carpenter, mechanic,

servicestation, fix-itshop, ~

hardwaredealer or gunsmith. {{ @

35 Easy Mustrated Lessons §

Low Price! Satisfactionguar- ™ L
anteed or your money back. Write now. .. no obligation!

SELF-INSTRUCTION COURSE
Teaches you the practical side of radio
...repair, adjustment, operation, alter-
ation, trouble-shooting. No previous
knowledge i3 necessary: Large clear
illustrations, diagrams, charts, ete.
Interesting STEADY WORK
Setup aradio repairshop of your
own—or prepare for booming in-
dustrial electronics. Thisuseful,
how-to-do-it course brings you

R all the fundamentals, includ-

ing mathematics, review

N\ questions, problems, an-

WP swers. Strict], up~t(H‘iate.

Low price. Send Coupon

below for information!
Your Big Opportunity!
84-lesson course on proved, tested, up-
to-date profitable methods. Amazing \
treasure-house of the best mail order
plans & practices. How to start your mail
order business on a small one-man eeale. ..
how to keep it growing more and more prof- ¥
itable month after month. Money-mak-
ing FACTS! Matl coupon below for full detalls.

Practical REFRIGERATION

BRAND NEW STREAMLINED COURSE
for quick training. Authoritative step-by-

L step instruction on servicing household re-
frigerators . . . how to install, operate
epair. Easy -to-follow illustrated

2 irections on trouble-shooting,
L] parts replacement, testing. Cov-
ers quick-freeze units, lockers,
water coolers, freon, air-condi-
tioning systems, ete. Unusual low
price. Free details—mail coupon.

et this practical,
course get you started inthe auto re-
pair trade. Good mechanics make big
money NOW . .. and have a great futuré!
Self-training lessons show you exactly
what to do and how to do it. Teaches

fow-priced

. servicing on all makes of cars . . . ad-
~ justments, tune-ups,etc. Clearly writ-
ten and illustrated by cxpert engineers.
Satisfaction or refund. FREE details,

on heart auscultation, blood pressure
measurement, pulse registration, and elec-
trocardiography. Many of his articles
have been published in leading medical
publications and five, in particular, are
listed in the bibliography of this article.)
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Practical Radar
(Continued from page 98)

Rec¢eiving Antennas

The function of the receiving an-
tenna is to receive or pick up the re-
turning echo signal and pass it to the
receiver with a minimum of loss. The
receiving antenna system includes the
transmission line connecting the an-
tenna array with the receiver.

All of the properties of transmitting
antennas which we have discussed are
equally applicable to receiving anten-
nas, when used at the ultra-high fre-
quencies of radar operation.

Since there is a reciprocal relation
between transmission and reception of
energy, it is possible to use two
antennas which are exactly similar in
all physical and electrical character-
istics.

A dipole array or parabolic reflector
arrangement similar to that used to
transmit the radar pulses can be used
to receive the reflected echoes. And
these signals are then passed directly
to the radar receiver for detection and
amplification.

Since the transmitting antenna and
the receiving antenna are so similar
—electrically and physically—and
since they function during alternate
periods of each complete out-and-back
radar cycle, it is obvious that a single
antenna could be used for both trans-
mitting and receiving. if there was
some method of switching the antenna
between the radar transmitter and
the radar receiver.

Sgt. Samuel Singer of Pittsburgh, Pennsylvania, relaxes in his bunk with a
copy of RADIO NEWS. The sergeant, a Signal Corps radioman, is the only
soldier aboard the civilian-manned Army Transportation Corps’ seagoing tug-

boat, LT-222, operating in the Mediterranean.

In addition to his job as

chief radio operator, he was often called upon to send messages by semaphore
and blinker light, and occasionally manned the 50-caliber machine guns. Al-
though the sergeant is a noncommissioned officer in the Army, he holds
an. officer’s position at sea and is entitled to eat at the Captain’s table.

Nelson Co. Dept. 8J59 321 S. Wabash Ave., Chicago 4, NI,

WRITE FOR COMPLEVE DETAILS ON ANY OF THESKE
COURSES. Just send Coupsn for World-Famous Copyrighted
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FREE details ... mail coupon!

Nelson Co.Dept 8J59,321 S. Wabash Ave., Chicago 4, Hil.
Please send me—FREE and without obligation—
illustrated Success-Catalog containing informa-
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FOSTER TRANSFORMER.

AVAILABLE NOW!

Facilities for peacetime manufacture
of transformers are already available
at A. P. Foster, and, as war commit-
< ments are filled, will be increasingly
at your service,

i

During the war years A. P. Foster has
supplied thousands of custom-designed
and custom-built transformers to all

branches of our armed services, for
use in all parts of the world under
great extremes of climatic condition.

High production schedules have been
maintained by advanced Foster man-
ufacturing techniques. High standards
of . performance were demanded,
achieved and will be maintained—to
the benefit of America's peacetime
economy.

As your own reconversion plans ad-
vance from the conference stage to
-, the blueprint stage, it may well be
o . o s
worth your while to bear in mind that
Foster engineers and designers are
ready now to consult with you on
every transformer problem and to
furnish estimated costs and delivery
schedules on experimental or quan-
tity production of standard transform-
ers or special jobs custom-built to
your own specifications.

® BOB REID, 810 West 57th Street, Indian-
apolis 5, Ind., Telephone Broadway 2725

A et

® BAUMAN AND BLUZAT, 2753 Weg North
Avenue, Chicago 47, [ll,, Telephone Hum-
bolt 6809-10-11-12

2 THE A. P. FOSTER COMPANY, BAR. ™S
RETT BORDER, 1§ W, 42nd 5t., New York
18, N. Y., Telephone PEnnsylvania 6-9133

SPECIALISTS BUILDING TRANSFORMERS SINCE 1938

A.P. FOSTER COMPANY

TRANSFORMER ENGINEERS & MANUFACTLRERS
719 WYOMING AVENUE, LOCKLAND 15, OHIO (susurs of cINCINNATI)

September, 1943 115
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Dﬁ During the critical
TESTE stress of battle, men
WAB- and equipment prove

themselves. Materiel that has per-

formed dependably under the highly abnormal
War conditions has stamina to spare in normal

ors.

minor conversions.

peacetime operation.
have come through their War tests with flying col-
War-tested Atlas Sound Spealker manufac-
turing facilities and personnel will soon again be
ready to go to work for you on new designs or

Atlas Sound Loud Spealkers

Contact them for details.

COMPLETE CATALOG ON REQUEST

116

Doughnut Coils for electronic and telephone purposes.
High Permeability Cores are hydrogen anncaled and
heat treated by a special process developed by DX engi-

neers. Send us your “specs” today—ample production

facilities for immediate delivery.

DX RADIO PRODUCTS (CO.

GENERAL OFFICES 1200 N. CLAREMONT AVE., CHICAGO 22, ILL., US.A.

“the heart of a good receiver”

www americanradiohistorv com

SELSYN ‘\SELSYN 2

-\l"/k ¥ o5 o
‘ | e MOTOR CONTROL
HANDWHEEL AND GEARS.
Fig. 14. A selsyn motor system.

A mechanical switch could not funec-
tion many thousands of times per sec-
ond, so an electronic switch known as
a transmit-receive switch, or T-R
switch (Fig. 13), is introduced to our
basic radar set. This switch protects
the receiver while the transmitter is
pulsing, and then makes certain all of
the received echo-signal energy passes
directly to the receiver.

The T-R switch consists of combi-
nations of spark gaps and sections of
tuned- transmission lines. When the
transmitter pulses, the spark gaps
flash over and, with the sections of
transmission lines, form a high imped-
ance path for the r.f. pulse into the
receiver but a low impedance path
for the pulse into the antenna. This
allows most of the transmitted pulse
to be radiated by the antenna system.
However, a very small portion of the
pulse is permitted to ‘“leak through”
into the radar receiver, in order to
form the transmitter pulse or “pip”
on the time base of the cathode-ray
oscilloscope.

When the transmitter is not puls-
ing, the spark gaps of the T-R switch
are quiescent and, with the sections of
transmission lines, form a high im-
pedance path for the returning echo
into the transmitter, but a low im-
pedance path for the echo into the
receiver. This allows all of the re-
flected echo-signal energy to reach
the receiver.

Controlling Radar Antennas

A final word about radar antenna
systems concerns the method of con-
trolling the physical movement of the
antennas.

In small radar sets, the antenna
may be controlled by a handwheel di-
rectly connected to the shaft of the
antenna, so that it may be turned, by
hand, in any direction.

But larger radar sets require more
complicated arrangements for turn-
ing the heavy antenna arrays. Selsyn
motors can be used for this purpose.

A typical control system (Fig. 14)
consists of two selsyn motors, which
rotate together and synchronously.
There is no rigid mechanical connec-
tion between the two motors, yet any
movement of the rotor of one causes
an electrical unbalance resulting in a
similar movement in the other motor.

(To be continued)

RADIO NEWS
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~—LATE NEWS

ABohT RADIO SUPPLIES AND
ELEG‘{\RONIC EQUIPMENT

THESE VALUABLE \

ems APuaclable \
/o oR VERY \

SOON . . . WIDE \\
VARIETY ... BIG SELEC-
TION AND QUANTITIES \

CLIP THIS COUPON NOW...

\
i
RFC DEPARTMENT 112, HALLICRAFTERS
5025 W. 65th ST., CHICAGO 38, ILL.
if

Gentlemen: Please send up to date listings 8
of Government radio and electronic supplies. E

N A A B e < e T e T [ e I

ADDRESS

September, 1943 117
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A

BE WITH YOU
IN A MINUTE-

The Insuline Corporation is
still 80% in war production.
In fact, 1t has received its third
Army-Navy Award, and is out
to earn a fourth Still the ICA
Plant 1s geared to swing into

full peace-time production

almost instantly.

The radio industry,
planning for the post-war
market,will want to in-
vestigate the now-famous
line of battle-tested ICA
Auto Antennas. Careful
engineering makes them
rattle-proof; all-brass
construction makes them
rust proof.

A catalog, detailing
everything that’s news
in antennas designed for
the post-war market, is
available. Ask for Cata-
log No. AA-216.

INSULINE

CORFPORATION OF AMERICA
Quality Products Since 1921

INBULINE BUILDING
LONG ISLAND CITY, N. Y.
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Manufacturers’ Literature

Readers are asked to write directly to the manufacturer for the liter-
ature. By mentioning RADIO NEWS, the issue and page, and en-
closing the proper amount, when indicated, delay will be prevented.

In view of the present paper shortage. a limited number of copies of the
booklets described herein are printed. Manufacturers will endeavor to comply
with all requests; however, if your copy is not received after proper request
has been made, it most likely will indicate that the supply is exhausted.

RESISTANT FINISHES
A new leaflet covering the com-
pany’s type 51 rust inhibiting finish
is now available for distribution from
Special Chemicals Company.
Pertinent data as to application, so-
lution, and processing is included.
Copies of the leaflet will be forwarded
upon request to 8pecial Chemicals
Company, 30 Irving Place, New York
3, N. Y.

REFERENCE SHEET

The Alden Products Company has
issued a new reference sheet for their
standard ‘“Blue Book” catalogue.

This sheet covers dial light sockets,
fuse holders, telegraph keys, and coil
housings and coil forms. Four new
dial light socket types are illustrated
with dimensions and one jewel light
socket is shown.

A copy of this sheet may be obtained
by writing Alden Products Company,
117 N. Main Street, Brockton 64,
Massachusetts and asking for Page 1,
of Section D, “Blue Book” catalogue.

VISUAL GAGES

A new catalogue which illustrates
and describes Visual Gages manufac-
tured by The Sheffield Corporation of
Dayton is now being offered by the
company.

The catalogue shows the various at-
tachments which can be used with the
Visual Gage, making possible a great
number of different applications.

The instrument is an indicating
comparator, with either English or
metric scale, used for checking ex-
ternal and internal dimensions, width,
thickness, height, depth, diameter, out-
of-round, concentricity, the angular-
ity of surfaces or angularity between
a bore and a surface, and run-out.
Various applications of this instru-
ment are demonstrated.

A copy of the catalogue will be for-
warded upon request to The Sheffield
Corporation, Dayton 1, Ohio.

NEW SERVICE CATALOGUE

A new 12-page catalogue covering
up-to-the-minute information on fixed
and variable resistors which are avail-
able for non-military repair and re-
placement uses is being offered by
International Resistance Company.

The catalogue features the new
small sized BTA and BTS resistors as
well as presenting the entire BT and
BW line in preferred RMA ranges.

www americanradiohistorv com

Also included is data on the new IRC
Century Line of controls. An easy-
to-use index is included for ready ref-
erence.

Copies of Service Catalogue No. 50
are available from the distributors of
IRC products.

PARTS CATALOGUE

A copy of the “1945 Supplement,” a
listing of all types of radio parts and
components is now being offered to
radio servicemen by The Radolek
Company of Chicago.

Radio textbooks, condensers, speak-
er replacement parts, victory trans-
formers, resistors, controls, cabinets,
chasses, and intercommunicators are
only a few of the many items listed in
this catalogue.

In order to receive your copy, ad-
dress requests to The Radolek Com-
pany, Randolph at Jefferson Street,
Chicago, Illinois.

INSTRUMENT STORY

A pocket-size brochure dealing with
the history, uses, and applications of
hermetically sealed electrical indicat-
ing instruments is now available from
Marion Electrical Instrument Com-
pany.

The booklet besides relating the
techniques used in manufacturing
these instruments demonstrates the
various future uses of all types of me-
ters in electrical equipment under
varying conditions.

A free copy of the brochure may be
secured by writing Marion Electrical
Instrument Company, Manchester,
New Hampshire.

RCA BROCHURE

A new brochure dealing with the
many different uses of sound systems
in industry, institutions, and commer-
cial organizations is being offered by
the RCA Victor Division of Radio Cor-
poration of America.

Entitled “RCA Sound Systems,” the
brochure uses block diagrams to pre-
sent the special services rendered by
sound in various types of establish-
ments and the arrangement of con-
trol consoles, microphones, and loud-
speakers in different kinds of installa-
tions.

The needs of industrial plants and
offices, schools, hospitals and penal
institutions, and various types of com-
mercial establishments are covered by
the diagrams and accompanying text.

RADIO NEWS
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FRIMOUS KENYON T-LINE

We,at Kenyon, take a good deal
of pride in our famous T-LINE
TRANSFORMERS. Similar unices
are now produced and adver-
tised by many of our competi-
tors who long ago realized that
the T-LINE Housing was a su-
perior Housing in many respects
—outdating by years the un-
potted open-type Transformers
produced by other Transformer
Manufacturers.

Additional features of the famous

KENYON T-LINE
are:

¢ Excellent Appearance

e Universal Mountings

Mounting centers remain exact because they
are die-punched all at the same moment in @
single operation.

* A Manufacturer's Dream
Because they provide an excelient electrical
and mechanical design that can be made
cheaply from plentiful materials,

Kenyon 1s extremely satisfied with its outstanding engineering developments. The KENYON T-LINE case when
producéd 1n the early 1930’s was years ahead of its time.
" Our engineers are indeed proud to be the originators of such a popular design and point to its duplication
with pride. )

Kenyon engineering intends to maintain its place as a pionecer in the continued development of outstanding
Transformer Equipment.

Inquiries invited. Write for our NEW 1945 llustrated Catalog

KENYON TRANSFORMER CO0., Inc. v,

September, 1915 119
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FREE!

The famows 64 -page, fact-pached beok
that has stimulated theusands of men!

“Forging Ahead in Business” is a
practical, thoughtfully-written
book with “punch” and common
sense on every page. It carries a
message of vital importance to
every man who wants to make
more money, get a better job and
improve his station in life.

Partial Contents:
@ Law of Success
® Forging a Career
@ Organized Knowledge
@ Highway of Achievement
® Making Decisions
@ Failure and Success

Noted Contributors

Among the prominent men who
have contributed to the Institute’s
training plan, which is described
in “Forging Ahead in Business,”
are: Thomas J. Watson, President,
International Business Machines
Corp.; Clifton Slusser, Vice Presi-
dent, Goodyear Tire & Rubber
Co.; Frederick W. Pickard, Vice
President and Director, E. 1. du
Pont de Nemours & Co.

Simply return the coupon below,
and your FREE copy of “Forging
Ahead in Business” will be maziled
to you.

MAIL COUPON TODAY

ALEXANDER HAMILTON INSTITUTE
Dept. 304, 71 W. 23rd St.,, New York 10, N. Y.
In Canada:

54 Wellington Street, West, Toronto 1, Ont.

Please mail me, without cost, 2 copy of the
64-page book—"FORGING' AHEAD IN
BUSINESS."

B o
Firm Name, . -1 ovrnrrnrrmranricisrenceonnan
Business Address . . coociiiinninananaranya,
POSHION - & s o v ce et i et

Home Address. .

120

A copy of this brochure will be for-
warded upon request to RCA Victor
Division, Radio Corporation of Amer-
ica, Camden, New Jersey.

FLUORESCENT CATALOGUE

A new fluorescent catalogue featur-
ing all of the new fluorescent fixtures
is being offered by Olson Radio Ware-
house.

Included in the listing are industrial
and commercial fixtures as well as
kitchen units and bed lamps. In addi-
tion, details of a new development in
strip lighting which can be supplied
without reflector, half reflectors, or
fuli reflectors are given.

Every type of fixture described in
the catalogue is in stock and is imme-
diately available without priority
within 48 hours.

Copies of the catalogue may be ob-
tained by writing direct to Olson Ra-
dio Warehouse, 73 East Mill Street,
Akron 8, Ohio.

PARTS CATALOGUE

Radionic Equipment Company has
just released their new Catalogue “C”
which lists hundreds of hard-to-get ra-
dio parts.

This booklet will be of special inter-
est to radio servicemen and laboratory
engineers. Merchandise listed in the
catalogue is immediately available.

Copies of the catalogue will be for-
warded upon direct request to Radionic
Equipment Company, Dept. PR, 170
Nassau Street, New York 7, New York.

CONTROL DISPLAY

International Resistance Company
has introduced a novel merchandise
display to market their Century Line
of Type DS controls.

The convenient counter display mer-

chandiser offers sixteen of the most
frequently called for controls which
are displayed in such a manner that
selection of needed controls by service-
man is simplified.

In addition to space for the controls,
the merchandiser has a holder for
folders dealing with the line. The
folder is in full-color and describes in
detail the items included in the Cen-
tury Line.

Details of this display unit may be
obtained upon request to International
Resistance Company, Dept. 20-G, 401
N. Broad Street, Philadelphia 8, Pa.

CRYSTALS
The Beaumont Electric Supply Com-

-pany of Chicago has just issued an in-

teresting 16-page booklet telling the
story of the manufacture of quartz
crystals.

The story is told in pictorial form
with informative captions and explan-
atory material.

A copy of the booklet may be se-
cured by writing Beaumont Electric
Supply Co., 1319 S. Michigan Avenue,
Chicago, Illinois.

CATALOGUE

Precision Equipment Company of
Chicago have just issued an “Indus-
trial Buyers’ Bulletin” listing equip-
ment which is in stock for immediate
delivery. The listing includes such
items as steel tool-room units, fans,
slide” rules, micrometers, counting
scales, time switches, inverters, wire
strippers, etc.

A copy of this bulletin will be for-
warded upon request to engineers.
purchasing agents, and other industrial
executives. Requests for this bulletin
should be addressed to the company at
32 North State Street, Chicago 2.
Illinois.

N

Jungle control tower on a forward RAF fighter airstrip, operating against the
Japanese in support of the 14th Army. All fighter aircraft to and from this
field are controlled from this improvised tower by radio or blinker light.

9 an
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ays

AARINE COMMUNICATIONS

From ship to ship and from ship to
shore—whether on war craft or on
peacetime boats of commerce and
travel—marine radio communications
equipment plays a major role. Lead-

ing manufacturers of such equipment
use Relays by Guardian, two of
which are shown installed in the DC
power supply urit of the HT-11
Radiophone manufactured by the
Hallicrafters Company, Chicago.

hallicrafters
RADIOPHONE

Hallicrafters HT-11 Rodiophone
Unit Showing DC Power Supply

for Automatic Control of Electrical Circuits...

THERE'S A 2@&% BY GUARDIAN

In this application one Guardian relay in its normal position
feeds the input of the Vibrapack for receiving purposes. On
the changeover from recziving to transmitting it disconnects
the Vibrapack and simultaneously energizes the other relay.
This in turn connects the Dynamotor input and output circuits.

Both relays are Guardian Series 115 with double wound
coils for operation on 6 or 12 volis D.C. with the 6 vo!t winding
in parallel and the 12 volt winding in sezries. It is a small,
compact relay, ideal for use wheres space is limited.

Its use in Marine Radiotelephone is but one illustration of
the many applications of relays in radio and electronic equip- Series 115 DC Relay
ment. For complete description of numerous types of Relays
by Guardian, write for Guardian’s new Bulletin No. 6.1.

GUARDIAN(@ ELECTRIC

1630-K W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LIRE OF RELAYS SERVING AMERICAN WAR {NBUSTRY
September, 1945 121
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APPLICATION IN
THE ELECTRONIC AND
COMMUNICA ous
FIELDS

If your business is based on selling really
good products . . . if your customers
demand transformers of utmost de-
pendability and service.. . . then

sell FREED — and you sell

transformers of exceptional quality.

FREED TRANSFORMER CO.

72A SPRING STREET
NEW YORK 12, N. Y.

A compact phonograph amplifier—ONLY one tube,
but comparable to most 3-tube amplifiers. Built into
sturdy metal chassis.

The amazing efficiency of this small amplifier will
pleasantly surprise and satisfy you.

We also manutacture all types of coils and pick-ups. Send
your specifications and we will gladly quote prices.

LECTROLAB PRODUCTS

Manufacturers and Designers of Electronic Devices

2806-10 W. HARRISON STREET « CHICAGO 12, ILLINOIS

122
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Radar Terms
(Continued from page 42)

Indicator—Any of several types of cathode
ray oscilloscopes.

Indicator gate—See Gate.

Isolating circuit—A stage which passes sig-
nals in only one direction through a circuit.
Klystron-—-A velocity modulated tube used
to produce low-power u.h.f. oscillations.
Lighthouse tube—A high-frequency triode ot
special design used to produce u.h.f. oscil
lations of medium power.

Limiter—A circuit which limits, clips, or
removes either (or both) the positive or
negative extremities of a wave form.
Listening period—The time during which a
radar transmitter is quiescent or not radiat
ing energy.

Magnetron—A high-frequency magnetic-
field diode of special design used to pro-
duce u.h.f. oscillations of very high power
Main pulse—See transmitter pulse.

Master oscillator—A source of timing oscil-
lations which control or affect all other ra-
dar circuits.

Microsecond—One millionth of a second.
Modulator— A circuit which directly controls
or triggers the radar transmitter.
Multivibrator—A relaxation oscillator which
oscillates of its own accord (a free-running
multivibrator), or which oscillates only when
triggered by an external voltage.’
Overdriven amplifier—Amplifier circuit in
which the combination of cut-off limiting
and saturation limiting of a sine wave pro-
duce a rectangular voliage wave.
Peaking circuit—A differentiator circuit used
to sharpen o wave form.

Peak power—-The maximum output powe!
of an r.f. pulse at the transmitter.
Presentation—The form in which radar
echoes appear visually on an oscilloscope
Pulse—A sudden change of voltage (or cur:
rent) of brief duration.

Pulse duration—The time duration of a
pulse.

Pulse generator—See Electronic timer.
Pulse rate—See Pulse recurrence frequency
Pulse recurrence frequency or p.r.f.—The
timing rate of radar pulses, originating in
the electronic timer.

Pulse recurrence time—The reciprocal ot
pulse recurrence frequency.

Pulse width—See pulse duration.
Quiescent period—See Listening period.
R.F. oscillator—Output stage of the radar
transmitter in which uh.f. oscillations are
generated.

Range—The direct-line distance between a
radar set and a target.

Receiver—The component of a radar set
which receives, detects, and amplifies
echoes reflected from .targets.

Receiver gate—See Gate.

Recurrence rate—See Pulse recurrence tre-
quency.

Repetition rate—See Pulse recurrence fre
quency.

Ring oscillator—Any numbe: of pairs ot
high-frequency triodes operated as an r.f
oscillator in a tuned-grid tuned-plate circuit.
Rotary spark gap—A pulse-producing de
vice in which circularly arranged electrodes
are rotated past a fixed elecirode producing
periodic high-voltage arc discharges.
Saturation limiting—Limiting action of an
amplifier when operated beyond the point
where grid current flows.

Scanning—The direction of pulsed r.fL
energy over Or 4cCross a given region or
area.

Sea return—That part of the r.f. pulse re-

RADIO NEWS
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PHOTO EY HENRY B. KANE

September,

ANTENNAS ARE DIFFERENT

1945

he antenna of a grasshopper is a streamlined job...
sensitive . .. functional . .. perfectly adapted to its
use. Today’s antennas—for war or peace—must like-

wise fit the function, be it Radar or communications.

We at the Workshop design and manufacture antennas
to meet the most exacting electrical and mechanical
specifications. Our facilities, which include electronic
test eq;lipment for measuring antenna gain, pattern,
and impedance, provide us with fundamental data

beyond the reach of the average manufacturer.

If you have an antenna problem in the very-high,
ulera-high, or microwave frequency bands, get in

touch with us — we are anxious to serve you.

The WORKSHOP

ASSOCIATES
%M%////MM
FOR THE ELECTRONIC INDUSTRY

66 NEEDHAM STREET o« NEWTON HIGHLANDS 61, MASS.
123
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NEW 11th EDITION

The only official
Radio and Electronic
equipment source-book

Tells you:
WHAT

the product does, its specifications, com-
parable and competing items . . . Thou-
sands of illustrations...Data covers 90%
of all products in the industry, each item
indexed and cross indexed.

WHO

makes it. Directory of manufacturers al-
phabetically listed, with page numbers
for instant reference.

HOW MUCH

Prices on thousands of items, all clearly
catalogued for easy buying.

WHERE

you can get it. Your nearest sources that
can supply your radio and electronic re-
quirements. Saves time . . .

bulky files.

Eliminates

Distributors
from coast to
coast have just
bought quanti-
ties of this 800
Page, hard-cov- |~
ered encyclope-
diareadyforfree
| distribution.

If you are an Engineer or Purchasing
Agent WRITE FOR FREE COPY NOW.

Write us on your company letterhead
and we'll put you in touch with the
jobber nearest you who has your FREE

Copy. No obligations.
Address Dept. FEP 1

UNITED CATALOG

PUBLISHERS, INC.
110 Lafayette St., New York 13, N. Y,
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flected by water surrounding a sea-borne
radar set.

Spark gap—An arrangement of two fixed
electrodes between which a high-voltage
arc discharge takes place.

Squaring amplifier—See Overdriven ampli-
fier.

Squegging oscillator--An extreme form ot
grid blocking in an r.f. tuned-grid tuned-
plate circuit.

Synchronism—The relationship between two
or more periodic or recurrent wave forms,
when the phase difference between them is
zero.

Synchronizer—See Electronic timer.
Tail—Attenuated decay of an r.f. pulse.
Target—Any object which produces a radar
echo.

Time base—The +trace produced on the
screen of a cathode ray tube by deflection
of the electron beam.

Time constant—An indication of the speed
with which a circuit can be charged or dis-
-charged.

Timer—See Electronic timer.

Transmitter pulse—Burst of rf. energy ra-
diated by the radar transmitter. The pulss
appears as a strong signal at the left end
ot the oscilloscope time base. —30—

Saga of the Vacuum Tube
(Continued from page 58)

294, White, G. W.—“The ‘Discharge Tube'
Used as a Wireless Valve” Electrician Vol
76, October 22, 1915, page 103.

295. Denman, . P.—“Catalonue of the
Coliections in the Science duseuwm. FRlec-
trical Communication, I[I Wireless Teleg-
raphy and Telephony” H. M. Stationery Of-
fice London, 1925, page 14.

296. See reference 284, page 165.

CAPTIONS FOR JLLUSTRATIONS
Fig. 205. Round type “C” Valve.
Photograph courtesy R. McV. Weston.

Fig. 206. Left—Round type “N”
Valve with screw base. Right—Round
type “N” Valve with Ediswan bayonet
base. Photograph courtesy Marconi’s
Wireless Telegraph Co., Ltd.

Fig. 207. Marconi type “27” Re-
ceiver, 1914-1918, using Round type
“N”” Valve. Photograph courtesy Mar-
coni’s Wireless Telegraph Co., Lid.

Fig. 208. Round type “T” with mul-
tiple cathodes. Photograph courtesy
R. McV. Weston.

Fig. 209. Top view of Round type
“T” with tubulation removed, showing
characteristic Round mesh type grid.

Fig. 210. Round type “CA” Valve.
Photograph courtesy Radio Corpora-
tion of America.

Fig. 211. Marconi Short Distance
Wireless Telephone Transmitter and
Receiver. The tube in the gallows
frame is the Round type “TN” used
for transmitting. The tube at the
right rear is the Round type “C” used
for receiving. Photograph courtesy
Marconi’s Wireless Telegraph Co., Ltd.

Fig. 212. White Valve. Photograph
courtesy R. McV. Weston.

Fig. 213. Mark III Amplifier using
White Valve and de Forest Audion.
Photograph copyright by H. M. Sta-
tionery Office.

Fig. 215. Osram R24 Valve, fitted
with candelabra base for use in naval
apparatus designed for de Forest Au-
dion. This valve was usually supplied
unbased, the user applying whatever
base he saw fit. Photograph courtesy
Bell Telephone Laboratories.

(To be continued)

William P. Lear, President of Lear, Inc., holding the "“"mcgazine” of a radio
and wire recorder combination shown recently at a special preview given to

the press and science writers.

The “magazine” does away with threading the

wire; it can be changed as easily as slipping a pack of cigarettes into your
pocket. Wire recorders will become a part of many postwar home receivers and
they will also be offered as a separate unii, to be attached to present sets, as
well as for other commercial entertainment, educational, and industrial uses.

www americanradiohistorv com

RADIO NEWS


www.americanradiohistory.com

the answer o this
f the pattle-

Motoro\a Radiote\e-
000

Write for detai\ed
ering moreé than 1
M systems in

FRE E e phont Pirectory coVv!
la 2- and 3-waY ¥
{ Zone and Hawail

Notoro
tes, Cand

United
. CORPO ;
Se PR COMMUNICATIONS 4
) l"('lnb..r 3
s 19135 FFMAAM HOME RADIO AUTO RADIO ¢ PHONOE!
pOLICE RADIO ° AIRCRAFT RADIO RADAR
. " 7 . P 1
125

MAANN .

_americanradiohi
1Istorv

com



www.americanradiohistory.com

... when you need
them in a hurry!

WESTERN ELECTRIC MICRO AMMETERS

Recommended by Neéwark's engineering laboratories
for a wide range of applications. Bakelite case fits
3%” hole. Radium dial. 150-0-150. Can_be used
with 0-200 micro amp. scale listed below. Excellent
as a 20,000 ohm-per-voit meter, or null, sound levei.
and galvanometer indicator. Instructions $" 50
included. No priority required...........
0-200 paner scale for above.................,.
GENERAL ELECTRIC METERS
0-500 DC MA. 27 round Bakelite case...... 53,58
0-8 RF ammeter. 2” round Bakelite case. 4.0

The Famous
Newark Bargain
Qil Filled
Oil Impregnated

FILTER
CONDENSERS

Big shipment just re-
ceived, We waited 8
months to get them . . .
mediate delivery!

but they¥re yours for im-

¥ully guaranteed at rated voltages. No priority
required.

11 mfd. 15 v. DC 3%x1%x4% . .....oooennn, $2.00
17.5 mfd. 1500 v. DC 4%x3%x4. %_ g

8 mfd. 2000 v. DO 4%x3%x2%.....

» THORDARSON TRANSFORMERS

Power Transformers and Chokes)

{
T-15556 or T-92RR21 leads out of side,
V.C.T. at 200 MA. 115 V.

778

V.C.T. at 5 A, 5 V. at 30 amp. 9 1bs...$5.29
T-13030 & H. 150 Ma. 200 ohm 1600 V.

Insulation 2% Ibs. ..oovvovnie s $i.41
T-4537 ar T-740249 leads out of side. 15 TI.

150 ML 200 ohm 2000 V. Insulation 5%

Iy 8a60a0660000060000600 00088 0806000000 $2.82
GET YOUR NAME ON OUR MAILING LIST
Be first to el announcements of merchandise avail-
ahile. bargain lists, etc.. elc. Send name and address

on posleard stating whe ther dnldteu!‘ engineer, school.
industrial. or service man

Address orders and inquiries also to Dept. RN at your
nearest NEWARK store.

ELECTRIC COMPANY

"NEW YORK |
115-117 W. 45ih!
| BRYeant 9-4735 §

| DEArborn 0083 J
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EMERSON RADIO AND PHONOGRAPH
CORPORATION has announced the ap-
pointment of the Tafel Electric and
Supply Company of Nashville, Ten-
nessee as distributor for the Emerson
radio and television sets.

Carl W. Thomas is the merchandise
manager of the company and will act
in the capacity of sales manager for
Er.nerson radios.

* * *

SUPREME INSTRUMENTS CORPORATION
of Greenwood, Mississippi has an-
nounced the appointment of American
Steel Export Company, Inc. of New
York as export sales representative
for the company’s line of radio and
electronic testing equipment.

W. G. Maitland, manager of the Ex-
port Company’s Radio Division, will
handle sales of Supreme equipment in
all foreign countries with the excep-
tion of Canada and Alaska.

* * *

J. J. CLUNE has been appointed Sales
Manager of National Union Radio
Corporation’s Dis-
tributor Division.

Mr. Clune will
combine his new ac-
tivities with those
as head of the com-
pany’s War Service,
a department which
he has directed since
the outbreak of the
war. He is one of the oldest employ-
ees in point of service with the com-
pany as he joined the organization in
1930.

In his new position Mr. Clune suc-
ceeded Ed. DeNike who resigned from
National Union to become Managing
Editor of Ziff-Davis Publishing Com-
pany’s new dealer publication, RADIO
& APPLIANCES.

Ed * *

WEBSTER-CHICAGO CORPORATION of
Chicago has named H. Neuert & As-
sociates as export representative.

The Neuert organization, located at
32 W. Randolph Street, Chicago, Illi-
nois, are specialists in the radio and
electrical fields.

* * *

DEL WAKEMAN has been named Ad-
vertising Manager of The Magnavox
Company of Fort Wayne, Indiana, ac-
cording to the announcement by Frank
Freimann, Executive Vice-President
of the company.

Mr. Wakeman was formerly asso-
ciated with Keeling & Company, Indi-
anapolis advertising agency, in the
capacity of Vice-President and Man-
ager.

In his new position, Mr. Wakeman
will direct the current Magnavox ad-

www americanradiohistorv com

vertising program which uses a series
of portraits of great men of music and
a second series depicting events in the
lives of the composers. This program
was adopted by the company during
the period when civilian production of
receivers was curtailed.

* * *

FRANK L. MARSHALL has been named
to the sales staff of Aerovox Corpora-
tion in New Bed-
ford, Massachusetts.

Mr. Marshall, for-
merly assistant
sales manager of
Bundy Tubing Com-
pany of Detroit, as-
sumes the post of
assistant sales man-
ager for Aerovox,
handling sales to equipment manufac-
turers.

Mr. Marshall is a graduate of North-
western University where he was a
member of the Big Ten championship
basketball team of 1931. He is a mem-
ber of the Army Ordnance Association.

* * *

CONCORD RADIO CORPORATION of
Chicago has acquired two buildings at
227 to 233 W. Madison Street, Chicago
which will give more than twice the
square-footage of the present quarters.

This store is being constructed to
provide added facilities for the greatly
increased volume and also to offer the
latest facilities for the display, dem-
onstration, and sale of radio sets,
amplifiers, and other postwar equip-
ment as soon as these are available.

* * *

C. M. WYNNE, director of export sales
for Owverseas Industries, Inc., will be
in charge of export
sales for the Galvin
Manufacturing Cor-
poration.

Overseas Indus-
tries, Inc. will act
as Export Sales De-
partment for the
Motorola radios in
all parts of the
world outside of the United States and
will cooperate with Galvin in taking
their expanding merchandising cam-
paign to foreign countries.

The firm is located at 431 S. Dear-
born Street, Chicago 5, Illinois.

* * Ed

RCA VICTCR DIVISION has purchased
the Brenkert Light Projection Com-
pany of Detroit, according to the an-
nouncement made by Frank M. Folson,
Executive Vice-President of the com-
pany.

The Brenkert Company manufac-
tures motion picture projectors, arc

RADIO NEWS
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lamps, and accessories. The company
will continue to operate as a separate
company under its existing name, and
Karl and Wayne Brenkert will remain
active in its management.

Production facilities will be in-
creased to meet the rising demand for
the products of the company.

* * #*
LAKE RADIO SALES COMPANY of Chi-
cago has recently become a member
of the National Electronic Distribu-
tors’ Association.

Announcement of this association
with the NEDA was made by Hy Gold-
berg and Bernard Friedman, co-own-
ers of the company.

The firm handles all types of radio
parts and cabinets.

* * *

MURRAY G. CROSBY has joined the firm
of The Paul Godley Company, Con-
sulting Radio Engi-
neers, Upper Mont-
clair, New Jersey.

Mr. Crosby will
specialize in radio
communication sys-
tems, including FM
problems, develop-
ment projects,
point-to-point mo-
bile and air-borne communications,
multiplex operation, relay transmis-
sion, etc.

Mr. Crosby was associated with the
Communication Division of RC4 Labo-
ratories as a research engineer for the
past 20 years. He specialized in FM
and holds over 100 patents, among
them being the reactance-tube auto-
matic frequency control type of fre-
quency modulator used in FM trans-
mitters.

He is the author of a number of
basic technical articles on the subject
of frequency and phase modulation.

MAGUIRE INDUSTRIES, INC., has becn
granted the necessary authority by the
Federal Communications Commission
and the War Production Board to use
its newly developed railroad radio
equipment {o conduct an extensive
series of experimental tests with the
Reading Railroad.

The tests will cover the operation of
very high frequency space radio equip-
ment in freight yards, terminals, and
for end-to-end communications on
freight trains. The frequencies allo-
cated for these tests are within the
156-162 megacycle band which has
been proposed for railroad service.

Officials of the company have indi-
cated that a major part of the engi-
neering and production facilities of
the company will be devoted to the
railroad communications field.

E3 * *
RAYTHEON MANUFACTURING COM-
PANY is negotiating with the Waltham
Park Commissioners to lease a site in
the Prospect Hill Park, Massachu-
setts, for the erection of a television
and FM broadcasting station.

This is one of the highest points in
Metropolitan Boston and authority to

September, 1945

Yonk circuit assembly with
B& Wcondenser and
integrolly - mounted coil.

REALLY BETTER ...BECAUSE
THEY’RE REALLY DIFFERENT

It pays to plan ahead for
real, honesti-to-goodness
variable condenser effi-
ciency for your product!
Because they are half the
Iength of conventional dual
unirs, and because they are
designed for built-in neutral-
ization, B & W Type CX
Heavy Duty Variable Con-

densers sometimes call for
slight changes in the physi-
cal design of the product
in which they are incorpo-
rated—but what a whale of
a difference their perfect
electrical design symmetry
makes in its performance!
Write for Variable Con-
denser Catalog 75-C,

Miniature
| R-F INDUCTORS

B & W Miniductors in diameters from
14" to 1%4" are the answer to countless
[ engineering calls for rugged, finely
made little coils for all sorts of r-f
applications. We can supply them with
any type of mounting, in any length, in
any winding pitch from 4 to 44 t.p.i,
i and with either fixed or variable internal
- or external coupling links, and a large
“ variety of other specizal features. Q is
amazingly high, Write for Miniductor
Catalog 78-C.

Write for
FREE SAMPLE

BARKER & WILLIAMSON

Dept. hRN-95, 235 Fairfield Ave., Upper Dgrby, Pa.

Exclusive fxporl Represet;;ali;;s: Linde'eve:IB_cj,—l ORockefeller Ploxc;,-New York, N‘Y‘,. USA.
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Mr. Radio Service
a Natural for You

e Here,

Man Is

Descriptive
Literature
Sent on

Request

SPEED
IRON

PATENT PENDING

£ THE SUCCESSOR TO THE ELECTRIC
rf SOLDERING IRON

r? 115 Volt, 60 Cycle, 100 Watt

“ IT'S REALLY FAST!

Soldering heat in 5 seconds after pressing the trigger!

You don't wait for the SPEED 1RON to heat. It waits on your bench, cold, for you. When
you pick it up and press the trigger it goes to work with a surge of power and speed
that is amazing.

SPEED IRONS have been tested and used in hundreds of war plant applications over’

a four year period and are now available to radio repairmen.

IF YOUR RADIO PARTS DISTRIBUTOR DOES NOT
YET HAVE SPEED IRONS IN STOCK WRITE

WELLER. MANUFACTURING CO., DEPT. N, EASTON, PA.

v

ALLIANCE “£ves-Speed” Phono-motors

ALLIANCE RESUMES PRODUCTION on One Standard Model

® We are now able to return to production of one standard variation of Alliance
Model 80 Phono-motor, according to the following definite specifications and on
the production plan explained below. .

STANDARD SPECIFICATION No. 811 —Turntable No. Y-278-S2; 110 Volt, 60 cycle, 9" Model 80

Production must be on the following practical basis under present conditions where there
are no large volume priority orders—namely, by accumulating a sufficient quantity of
small orders with necessary priority and making periodical single production runs at
such time as the quantity of accumulated orders is enough to make this practical.
Priority orders (currently only orders of AA-3 or higher, with GOVERNMENT CON-
TRACT NUMBER and MILITARY END USE, or where certified to be used in Sound
Systems, Intercommunications or Paging Systems, as exempted from under M-9-C) must
allow delivery time required to obtain a minimum practical production run; to procure
material for afll orders in hand, and make one production run of the one type standard
unit only, for shipment on the various accumulated orders. @ Check the above against
your requirements, and if you have proper priority, communicate with us.

REMEMBER ALLIANCE—Your Ally in War as in Peace!

AFTER THE WAR IS WON, WE WILL TELL YOU ABOUT SOME NEW AND STARTLING IDEAS IN PHONO-MOTOR

ALLIANCE MANUFACTURING COMPANY

ALLIANCE, OHIO
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grant leases within the park district
was extended to the city of Waltham
by Governor Maurice J. Tobin of Mas-
sachusetts.

The station will serve Metropolitan
Boston and surrounding territory and
it is planned to incorporate in it tele-
vision and FM transmitters, a power
room, quarters for the engineering
staff, and a large public room to en-
able visitors to observe the operation
of the station.

* * *
THE RECORDIT COMPANY of St. Louis
has announced that as of July 1, the
name of the firm is Recordit Distrib-
uting Company.

In announcing the change, A. Ed-
ward Gross, president of the firm, ex-
plained that the new name will assist
in identifying the company in the field
of distributors.

The company is located at 315 N.
Tth Street, St. Louis, Missouri.

* * *

STEWART-WARNER CORPORATION has
named Philadelphia Distributors of
Philadelphia to handle their line of
postwar home radios for eastern Penn-
sylvania, southern New Jersey, and
northern Delaware.

Al Hughes and Harry Ellis, owners
of Philadelphia Distributors first be-
came distributors of Stewart-Warner
radios in 1935.

* * *
MEFFORD R. RUNYON has been elected
to the post of executive vice-president
and director of the .
Columbia Recording
Corporation, ac-
cording to the an-
nouncement made
recently by Edward
Wallerstein, presi- .
dent of the com-
pany.

Mr. Runyon was
on active duty with the Navy with
the rank of Commander until his re-
tirement from active duty on May 30.

Mr. Runyon joined the Columbia
Broadcasting System in 1931, became
vice-president in 1936 and later was
named director of the company. He
was granted a leave of absence by the
company to enter active duty as a Lt.
Comdr. in the U.S. Navy in September,
1942.

He will make his headquarters at
the Bridgeport, Connecticut, plant of
the Columbia Recording Corporation.

* * *
THE HALLICRAFTERS COMPANY has
filed applications with the WPB and
the OPA in Washington for spot au-
thorization to manufacture 250,000
FM converters.

These units are designed to enable
prewar FM receivers to receive pro-
grams on the new 88 to 106 megacycle
band established June 27 by the Fed-
eral Communications Commission.

The converter was designed and
demonstrated by Hallicrafters at the
request of the FCC after it was pointed
out at the hearings that 400,000 or
more prewar FM receivers would be
made obsolete if the band was changed.

RADIO NEWS
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A RADIO RIOT!
TUBE
and ADAPTOR

SPECIALS!

% YOUR CHOICE OF LISTED TUBE-
ADAPTOR COMBINATIONS AT A
“LOWER-THAN-EVER” PRICE

® Jobbers! Wholesalers! Dealers! Here's
your opportunity to obtain the hard-to-get
tube and adaptor combinations you need so
badly. All tubes are branded, including fa-
mous makers like RCA, KEN-RAD, TUNG-
SOL and SYLVANIA. Quantities are lim-
ited and subject to prior sale. 259% deposit
requireq with order, together with your
L-265 Certification. Minimum order must
be for 50 units each or assorted. RUSH
YOUR ORDER! SAVE WHILE THESE UN-
USUAL VALUES ARE STILL AVAILABLE!

Each Tube and Adaptor Individually Boxed

To Use Tube & List BOTH

Replace Adaptor Price ONLY
1A5 1T4 & Adaptor $3.10 $1.00
ING 1T4 Adaptor 3.10 1.00
1T5 1T4 & Adaptor 3.10 1.00
1H5 185 & Adaptor 3.10 1.00
47 3A4 & Adaptor 3.10 1.00
45 3A4 & Adaptor 3.10 1.00
3Q5 384 & Adaptor 3.10 1.00
1IN5 1L4 & Adaptor 3.10 1.00
1Q5 3Q4 & Adaptor 3.10 1.00
3Q5 3Q4 & Adaptor 3.10 1.00
1Q5 354 & Adaptor 3.10 1.00

TUBE SPECIALS

185 s B TR B 65¢ 1633 .............. 85¢

T4 . ...55¢ Perfect 3525

384 . ...55¢ with Adaptor

143 . .55¢ 1632 .. . e 60c

304 . .55¢ Check RCA

30/44 .45¢ for 25L6 Sub.

6HE . ...9le VB53 ¢ ocme s rvommrs 90¢

6NT . ...76¢ Perfect Sub.

6V6GT ...50e for 12K7 without

6ACT . ...65¢ adaptor

CONDENSOR SPECIALS
§ MFD—450 V....28¢ 20 MFD—I50 V...23¢

10 MFD—450 V....2%¢c 50 MFD—150 V...25¢
30 MFD—450 V....38¢ 100 MFD— 25 V...24¢

SPEAKER SPECIALS

Send us your requirements. All sizes in
. M. or Dynamics at exceptionally low

" Order Today!

IMMEDIATE DELIVERY

LEONARD ASHBACH
Company

ELECTRONICS DISTRIBUTORS

Phone WHltehall 2065
152 W. HURON ST. ¢ CHICAGO 10, ILL.

RADIO
Wholesale
REPAIR

THIS IS THE ANSWER
TO YOUR RADIO REPAIR TROUBLES!

Just SEND us the SET via Railway Express.
We REPAIR and RETURN. You ADD MARK-
UP AND DELIVER. That's all there is to it.

@ Complete Stocks—We can fix "em all

® 90 day guarantee @® Prompt service

® OUR LOW PRICES mean more Markup for
you.

Send that set to

SHEFFIELD RADIO CO.

916 Belmont Ave., Chicago 14, 1.
=
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1 Both one-tube and three-tube mod-
els have been developed and during
the period when FM stations are be-
ing changed over to the new frequen-
cies a receiver provided with one of
these converters will be able to re-
ceive statipns in both the old and new
bands by switching the converter in
or out of the circuit.
* * *

GENERAL ELECTRIC COMPANY has an-
nounced three new personnel appoint-
ments in the Electronics Division.

Paul L. Chamberlain has been ap-
pointed Manager of Sales for the Re-
ceiver Division with headgquarters in
| Bridgeport, Conn.
| Harry A. Crossland has been ap-
pointed assistant to the manager of
the Government Division with head-
quarters in Washington, D. C., and
James D. McLean is the new Manager
| of Sales for the Transmitter Division

at the Schenectady headquarters of
| the company.
| F o
ROBINSON-HOUCHIN OPTICAL COM-
i PANY of Columbus, Ohio, has an-

nounced the appointment of Dr. Chris-
i tian A. Volf as Director of Research in
the electronic and acoustic division of
the company.

During the past 20 years, Dr. Volf
has operated the Volf Acoustic Lab-
oratories in New York and California
during which time he contributed a
number of developments in the acous-
tical field.

The Volf Resonator is one of his con-
tributions to the radio field, beside im-
provements in the first radio loud
speakers.

At the same time, the company an-
nounced that the production of Radio-
tone, a recording unit developed by
the company has been temporarily dis-

continued so that all of the efforts of
the research staff can be concentrated
on the development of the new RH
Rad-O-Recorder and other electronic
equipment. The company anticipates
that on or before January 1, 1946, a
new line of semi-professional equip-
ment will be available.

BENDIX RADIO DIVISION, through its
general sales manager of radio and
television, Leonard C. Truesdell, has
announced that fifty postwar Bendix
radio-phonograph combinations are
being awarded as prizes in a novel war
bond letter writing contest for GI's in
the European Theater.

Certificates for postwar delivery of
the combinations through distributor
and dealer channels have been turned
over to Stars and Stripes, official Army
overseas newspaper, for awarding to
those writing prize winning letters on
the subject “My Savings and Postwar
Plans.”

The contest which is sponsored by
the ETO War Bond and Insurance
Office is open to military personnel in
the ETO who have taken out a new
war bond allotment or have purchased
a bond since May 1, 1945.

Other prizes in the contest include
automobiles, trucks, and refrigerators.
* * Ed
SIDNEY E. JOHNSON of Atlanta, Geor-
gia, has been named southern regional
manager of the sales department,
manufacturing division of the Crosley
Corporation, according to the an-
nouncement made by James H. Ras-
mussen, Crosley general sales mana-
ger. Mr. Johnson succeeds Syd D.
Camper, who has resigned to become
distributor for the Crosley Corpora-

tion in Jackson, Mississippi.

www americanradiohistorv com

The photograph shows the monitoring room at Radio Luxembourg, where
all news was gathered for use in broadcasts to the Wehrmacht and
civilian populations inside the Reich and German-occupied territories.
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September, 1945

/
MAKE PERFECTION

Trifling in its size and prominence, the capacitor nevertheless
plays a vital role in electronics performance. In planning your
postwar product, insure the correctness of your capacitor equip-
ment by installing EI Menco-—the capacitor that has been tested

around the world.

Send on your company letterhead for new capacitor catalog.

€C AP A CITOWR RS

Molded Mic — Mica Trimmer

THE ELECTRO-MOTIVE MFG. CO.

Willimantic, Connecticut
131
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Wheatstone Bridge
(Continued from page 31)

deflection to permit realization of the
full accuracy of the instrument, which
is substantially plus or minus .2%.
So, as is usual to all bridges, the bat-
tery voltage is increased by connec-
tion of a 45, 90, possibly even 180,
volt dry battery to the upper left pair
of binding posts marked “EXT. BAT.”
The internal 6-volt battery is then dis-
connected in favor of the external bat-
tery by simply throwing the toggle-

switch down to its “EXT. BAT.” posi-
tion, when measurements in the range
of 1 to 11 megohms are made exactly
as above.

No doubt by now most readers are
mentally saying, “Fine, but how do
you read that wierd looking dial? And
why does it look the way it does?”
The answer is as simple as it appears
not to be apparent. The dial is gradu-
ated linearly from 0 to 11.4, and ac-
tuates a potentiometer of 11,400 ohms
nominal resistance. But since the po-
tentiometer must be wound with com-
mercial resistance wire, even though
the wire itself and the winding tech-

ELECTRIC

FOR RADIO AND ELECTRONIC APPLICATICNS
® ONAN ELECTRIC GENERATING PLANTS supply reli

able, economical electric service for electro
as well as for scores of general uses.

Driven by Onan-built,

tion.
emergency service.

2164 Royalston Avenue,

engines, these power units are of single-
unit, compact design and sturdy construc-
Suitable for mobile, stationary or

ITY

nics applications

Models range from
350 to 35,000 watts.
A.C. types from 115
to 660 volts; 50, 60,
180 cycles, single or
three-phase; 400, 500
and 800 cycles, sin.
gle phase: also spe-
" cial frequencies. D.C.
types range from 6 to
4000 volts. Dudal volt-
age types available.
Write for engineering
assistance or detailed

4-cycle gasoline

Model shown is
trom W2C series.
2 and 3-KW, 60-
cycle, 115 volt;
powered by wa-
ter-cooled 2-cylin-
der engine.

. literature,

['o w. ONAN S(;&Ns

MINNEAPOLIS 3, MINN.

SPEED UP REPAIRS WITH THES

Drive

FREE

FJ

—— no stretching — no ud‘-
tments — 0 perfect fit

jus! . e
every time. Kits come wit
25, 50, 100, 200 or 300

belts.

copy from

write US.

Get This New FREE Dial Belt —

and Cabinet
Repair Guide!

4 STEEL
| cABINET i . ]
size 68 page book Y
G-C Dial Belt Kits :::‘::ilns yhoUZunds ot e E i
Exact replacement woven listings, 5P°‘iﬂ‘°'i°"s_-_ R"';r:ﬁr!':'l-"l BELT o ]
i install time saving service in  TALTE FANLE ;
fabric belts. Easy to structions. Invaluable 1o CABINET mepagg F

every radio man. Get a

he connot supply Yyou.
Immediate delivery on @

Order From Your Ra
ALWAYS ASK FOR G-C

Cable

GUIBE

your iobber. it

Il G-C Products

dio Parts Jobber
PRODUCTS

) GENERAL CEMENT MFG. co.‘

ROCKFORD, ILLINOIS
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nique are held to unusually close toler-
ances, no two potentiometers have the
same total, or incremental, resistance
to the high degree of accuracy de-
manded in such a bridge. The super-
ficial solution is to hand-calibrate each
and every dial-—a laborious and costly
operation. Yet this is exactly what is
done. Only the head was first used to
save the hands. Each dial is etched
identically; each is alike—yet each
dial perfectly matches a potentiometer
differing slightly from its predecessor.
This is effected by reading the dial
graduations, not against a single fixed
fiduciary marker—the usual intersec-
tion of two lines—but by reading the
conjunction of three lines. Thus num-
ber 6 on the dial, for example, is read
when the intersection of its dial gradu-
ation, the curved line bisecting it, and
the diagonal line made by the sloping
edge of the transparent indicator all
three coincide.

Examination of Fig. 1 will reveal
that the dial graduation associated
with the numeral 6 (or other numeral
and its graduation) will fall under the
transparent fiducial marker for a
range of 11 dial divisions, or 10% of
the total dial length. Thus variations
in individual potentiometers of as
much as plus or minus 5.5% may be
accommodated upon a standard, neat-
appearing dial by the process of add-
ing a third line, bisecting the major
dial graduation at the appropriate
point. Actually, this third mark is
made in the form of a curve scribed
directly into the face of the dial in
final laboratory test and adjustment
of each instrument. It is in fact an
exact trace of the resistance increment
of the particular potentiometer em-
ployed in the particular bridge. This
three-line-conjunction method of pro-
viding precise indication is worthy of
remembrance, since its employment
can result in an order of dial calibra-
tion accuracy impossible to a factory-
made dial and resistors, capacitors,
etc., usually used through necessity by
the individual experimenter.

Turning to Fig. 2, the simplicity of
the bridge is clearly apparent. At the
upper right is the microammeter, a
100-0-100 movement of very low resist-
ance to insure maximum sensitivity
and so maximum accuracy of null in-
dication. Below it is the group of eight
precision wire-wound, substantially
zero-temperature-coefficient resistors
used in the ratio arms. Ranging from
1 ohm to 1 megohm in decade steps,
they are selected for two arms of the
bridge by the special low-resistance
switch immediately below them-—the
range, or “MULTIPLY BY,” switch.
To the right are the binding posts for
connection of the unknown resistor to
be measured. At right top is the post
for the external battery for 1 through
11 megohm resistance measurements.
Just to the left of the meter is the
“INC. SEN” switch for the meter, and
visible only a3 a tiny black dot above
it, the 10 ohm wire-wound resistor
shunting the meter for its protection
in preliminary adjustment of the R-

RADIO NEWS
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dial until the push-switch is depressed.
To the left are four standard A-cells
of 1% volts each, connected in series
to yield 6 volts to power the bridge
for all resistance measurements from
.01 ohms up to approximately 1 meg-
ohm. Disposed betwecn the batteries
is the variable bridge arm, a large,
high-quality precision wire-wound po-
tentiometer of special design, since it
must indeed be carefully controlled in
production to yield a demanded total
and incremental resistance uniformity
of plus or minus 2%. Wiring is all of
heavy bus-bar, except for flexible bat-
tery connections.

The accuracy of such a bridge may
be conveniently regarded as the sum
of all errors of the resistors employed
in any one measurement. Three out
of a total of ten resistors are em-
ployed on each range. Fixed resistors
are held to plus or minus .1%, and
the potentiometer is hand-calibrated
te equal accuracy at each major grad-
uvation. or 11 points, on its dial. The
over-all accuracy therefore to be ex-
pected should be to plus or minus .2%
theoretically, since it is most improb-
able, indeed, that three resistors, each
held to pilus or minus .1% will all
vary to the same degree and in the
same direction. Careful investigation
has revealed that this theoretical ac-
curacy is realized in production. How-
ever, it is also a function of the oper-
ator’s care in reading the meter null-
indication, or bridge balance. This ac-
curacy may be amplified in extreme
cases by the use of a magnifying glass
on the meter, and by use of a higher-
voltage external battery, since the
higher the bridge battery voltage, the
higher will be the accuracy of the
null indication.

Fig. 3 shows the schematic circuit of
the Model 901 bridge. It is simple in
the extreme. The bridge itself con-
sists of the four diagonal arms A, B,
S, and X; X being the unknown re-
sistor. If resistor A = B, then S =X,
for one simple statement of bridge bal-
ance, or zero current indication upon
meter M. This relationship may be

stated a number of ways, and is in dif- |

ferent texts. From it may be derived
ratio equalities, and it is from this
fact that unknown resistances lying
between .01 ohms and 11 megcehms
may be measured by comparison with
one variable resistor of 11,400 ohms
and a total of eight (actually nine

through dual usage of the 1 kilohm |

standard used successively in two dif-
ferent bridge arms) fixed resistors.

Such then is the modern form of a
precision d.c. resistance bridge based
upon conventional techniques and con-
structed at a minimum of cost with
no sacrifice of accuracy through em-
ployment of modern methods and war-
born design and production accom-
plishments. These may or may not be
worthwhile, depending upon the read-
er’'s desire for accuracy and the sensi-
tivity of his pocketbook to what
amounts to about a two-to-one saving
in cost.

~30—

deptember, 19435

We are busy as ever, producing
scientific communications wire for our
Armed Forces . . . concentrating upon
VICTORY! However, things are looking
up. Soon, we hope, you'll be able to
gaze possessively upon these familiar
CORWICO units, and put them to work
once more on civilian jobs.

unany amaricanradinhictans com

' @
ornish
WIRE COMPANY,

15 Park Row, New York City, New York
“Made 6y Znyt'neeu éoz_fnyina.eu i
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RADIOMEN’S
HEADQUARTERS

BUFFALO
RADIO SUPPLY

219-221 GENESEE ST., Dept. N
BUFFALO 3, N.Y.

All purpose Neon Pocket Testers, 60V to 550V $0.35
These testers indicate the kind of current, AC, DC
or RF, and come complete with a handy instruction
booklet outlining various tests on radio sets, includ-
ing the locating of fading, dead stages, and making
sereen grid and plate eircuit tests.

Resistor Assortments: 50—2 Watt—$1.95; 200—2%
Watt Carbon—$4.50; 200—14 Watt Insulated—
35.00. We also have a 10 Watt Wire Wound, 525 ohm
tapped at 250. Can be used as a 125 ohm by parallel-
g, or a 250 or 275 ohm. Perfect for tube substitu-
tions. $0.10 each,

Beautiful Silvertone Modern Walbut Cabmets m
original cartons, Large cnough for most chassis and
soly $1.50. Model No. 4619, with glass and plastie
rnm—9x1034x16%6 high, or Model No. 1923—
11x18x20 high.

Special on Permanent Magnet Dynamics: 215"—
$1.75; 4°—$1.75; 5"—$1.75; 6°—$1.95; 8"—$4.25;
10°—$6.00; 12" (21 oz. magnet)—$8.00.

TT1ALL TYPES OF RADIO TUBES IN STOCK
ALMOST ALL THE TIME ! ! ! MAIL IN YOUR
ORDERS FOR ALL TYPES NEEDED! NOT
JUST THE CRITICAL NUMBERS. AND
WE'LL TRY TO FILL THEM COMPLETELY
WE ALSO HAVE ALL KINDS OF BALLAST
TUBES IN STOCK. Perfect 2525 and 2576 replace-
ments in stock listing for $2.80. No resistors, no
cewiring, cost you $1.00 each! Siivertone 1A2 bal-
1asts, or RCA UX200 (replace. 71A), in cartons—
$0.10 each. All adaptors, meluding resistor type—
$0.60 or 10 for $5.50. Unwired adaptors, octal or
locta! to octal—$0.20. While they last, the following
tubes with list prices as indicated, enst you only
$0.49: lZSFS—gl.lO', 65C7—$1.30; 2B7—$1.30:
6C8G~—$1.60; 6B8G (replaces 6Q7)—%1.30; 6SN7—
$1.30; 39/44—$1.00: 68D7 (repl. 68K7, 68J7)—$1.30
3 Gang Tuping Condensers $0.60
2 Gang Tuning Condensers, plain or superhet—$0.85
GTC PORTAPOWERS furnish complete A&B
power to electrify all battery portables with from 4
to 7 tubes from 110V, 60 cycle current. Just plug the
battery connectors in the universal outlets on the
side of the 214x414x634 pack. A great buy. Com
plete, only—$9.90.
Guaranteed Tubular Condensers: 8 Mfd, 450V—
$0.35; 20/20 Mfd, 150Y—$0.35; 20 Mfd, 150V—
$0.25; 10 Mfd, 150V—$2.18; .25 Mfd. 600V —$0.20:
1 Mfd, 606V—$0.10.
All smaller caparities in 600V rating cost you 10¢ each
“Bullet” Crystal Microphones with 7’ Shielded
Lead—$5.45; “Bullet” Dynamic Micropnones with
7" Shielded l.ead—$7.45; Double Phone or Mike
Plugs, Red or Black Barrels—$06.27; First Grade
Needle Point Test Prods—$0.45 per pair

Free Strobascope with each order while supply lasts

LOWEST PRICES, COMPLETE
STOCKS, FAST SERVICE,
STANDARD MERCHANDISE

50% depos t on COD orders
Put “L265.” the radioman’s prior tv symbo . abov
sionature on order

Just out . . ...

U. H. F. RADIO
SIMPLIFIED

By MILTON S. KIVER

U.H.F. Radio explained simply and
clearly in plain English, without
mathematics 242 pages, clothbound.
$3.35 postpaid (in Calif. add 2% %
tax).

Send stamp for catalog of 100 radio
and electronic books.

EDITORS AND ENGINEERS
1420 N.Highland Av.,Los Angeles 28
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ceeee LETTERS.....

FROM OUR READERS

CORRESPONDENTS PLEASE
ee S A subscriber of your maga-
zine, in which I am very in-
terested, I should like to ask you a
few questions.

“However, before I ask the ques-
tions perhaps I should explain who I
am. I am a Dane (if my English
is not so good, please excuse me) and
I am working as a radio technician
in Thorshavn, situated on these small
islands.

“You will understand that it is
often very difficult for me to get the
right and most recent information
about my job. I have had a lot of
American radio sets for repair and
often I have been in great need of in-
formation about valves and other spe-
cial components in American sets.

“I should like to ask you if you
could possibly get in touch with
some of the firms who advertise in
Rapio News offering their catalogues,
etc., free and have them send cata-
logues to me. From these I would be
able to learn a lot of special data.

“The next thing I should like to ask
about is, if there is a Dane, Norwegian
or Swede among your subscribers who
would be willing to correspond with
me to discuss radio. If it is not pos-
sible to get correspondence with a
Scandinavian, I would be glad to write
to an American, but there are certain
language difficulties.

“I hope you are not uninterested in
my problem! I bring my greetings
and best wishes to Rapio NEws and all
of its readers.

Ingvar Olsen
c/o Ingenieur F. Wellejus
Thorshavn, Faroe Isles.

Readers who would like to correspond
with Mr. Olsen should write to him direct
at the above address. Your first request
has been met, Mr, Olsen, we have written
the American manufacturers for you. -

* * *
BELGIAN UNDERGROUND
QQI’VE been waiting five long years
before I could write you this
letter. So much has happened since
1940. But now it’s all over, and my
family and 1 are still alive!

“Let me first cry out our immense
gratitude to the mighty States who
delivered us so quickly from the nazi
slavery. I feel so happy now I can
write again to my favorite Rabio
NEws journal. Many times during
headphone listening and news hunting
I blessed the strong American material
of my war set with the robust 78,
6A8, 6K7, 6D6, 6H6, 6A7 and 42.
Now these tubes are seven years old
and are very tired and I hope some
new ones will come over soon.

“Do you know how much people
paid for a 6A7 during the occupation?
Between 450 and 500 francs which is
200 times the 1939 price. The 25Z5

www americanradiohistorvy com

was also very rare but I helped many
listeners by mounting on the old tube
base a metal rectifier which gave good
results. Diode-triodes were not to be
found and many sets were in secret
(radio servicing was prohibited)
changed over to anode-bend detection.
Many sets had a mixture of European,
and American tubes with three or four
different heater voltages!

“Briefly, the wireless amateurs, and
I'm proud to be one of them, have done
everything to give people the oppor-
tunity to remain in touch with the
sweet “Voice of America” in spite of
the heaviest jamming and terror.

Marcel Vandervorst
Ghent, Belgium.

Reader Vandervorst’s narrative makes
our efforts to locate 50L6’s look pretty
picayune. We are glad to hear from fel-
low amateurs in the liberated countries.

* * »*

MANUFACTURERS' SUGGESTIONS

QQIN REGARD to ‘Practical Sug-
gestions’ by Thomas H. Bell in
the June issue ——

“I am also one of the old timers,
having been in the servicing business
for over twenty years, and I wish to
add a most hearty AMEN! to all that
Mr. Bell had to say. The chassis with
the umpteen gadgets to loosen and
dangle at the ends of wires, the plug-
less speaker cable, the unmarked
chassis, the myriad of tube types, and
the construction of some speakers are
all pet peeves of mine.

“Mr. Bell also speaks of the loop
aerials. Some of these battery port-
ables are terrible, for you must un-
solder the leads to remove the chassis,
splice in extra leads, etc., etc.

“Another bad one is the chassis
which cannot be aligned while in the
cabinet but the dial markings are
nicely fastened to the cabinet.

“Why rivet output transformers to
speakers and especially with iron
rivets? Transformers do have to be
replaced and drilling iron rivets can
get cuttings in an air gap if extreme
care is not used, or you can spoil the
cone.

“Let’s hope the manufacturers give
us a break on these things in the fu-
ture. They could solicit suggestions.

Ralph H. Mercer
Lake Worth, Florida.

* * *

ee EADER Thomas H. Bell makes

various suggestions to set
manufacturers in your June number.
The ideas are helpful, but after all,
it seems to me they do not hit the
primary trouble. The primary trou-
ble is that Reader Bell, like most of
us, finds it almost impossible to
stand up and squarely tell a customer
that it is going to take several hours
time, the charge is so much per hour,
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and the bill will be all out of propor-
tion to the original cost of the radio.
Too many repairmen resort to the ex-
pedient of running some high charges
into their bill for parts and holding the
labor charge down.

“All this seems due to several condi-
tions. The relation of repair cost to
original cost is very high with a radio
as compared to other things the public
is familiar with. We have many dab-
blers in radio and persons who get into
the game because comparatively small
capital is required. We can be sure
that manufacturers will continue to
put doodads and gadgets on their
radios if they think they help to sell
them.

“I think we should be willing to fix
whatever the manufacturer turns out
and tell the customer frankly it is
the nature of radio for repair costs
to be all out of proportion to new cost
because it will take so much time and
there seems to be no way to do it
quicker. In normal times, the cus-
tomer will then have to decide whether
to repair or junk, just as he does with
his auto. I doubt if much can be ac-
complished by cooperative action
among radio repairmen, so it will prob-
ably be a case of each man for himself.

“I feel, like Reader Bell, in return-
ing a set in the best possible working
order, so I suppose I spend more time
on some radios than I am justified in
doing.

C. S. Walton
Wheatridge, Colorado.
* *® *

Qsl WAS very much interested in
the letters you published in the
July issue of Rapro NEwS in which
some of your readers expressed their
ideas on what the postwar receivers
should be like. I would like to ac-
cept your invitation for readers to ex-
press their ideas on this subject.

“The following is a list of my ideas:

1. R.f. stage on all receivers ex-
cept the very lowest priced models.

2. Well constructed dial mechanisms
which will operate smoothly and are
equipped with a ‘“second” hand indi-
cator on the dial for logging purposes.

3. Elimination of pushbutton tuning
except on the larger deluxe models.
The pushbutton tuning on these
should be of the electro-mechanical
type.

4. Tuning indicator on all models
except small table models and port-
ables.

5. Sturdy construction with shield-
ing of all r.f, oscillator and i.f. coils.

6. Elimination of loop antennas as
an integral part of the set except in
the cheaper models.

7. More emphasis on installation of
antennas with receivers.

8. Limited number of chassis types
with a minimum of tube types and a
variety of cabinet sizes, styles, and
types to choose from.

9. Tone control with bass boost on
all except the cheaper models.

10. Better constructed and more
fool-proof record players available in

September, 1913

SOUND is captured and imprisoned upon a phono-
graph record. lts release for entertaining, educational
and commercial use has for years been made possible
by The Astatic Corporation through Astatic Phono-
graph Pickups. Long favorites with most leading manu-
facturers and jobbers of phonographs and phonograph
equipment, Astatic Pickups have supplied the highest
degree of quality and fidelity to record reproduction.
For the days ahead, Astatic promises even greater
true-to-life tonal realism, improvements in pickup de-
sign, construction and operating efficiency that will
contribute immeasurably to the clarity and beauty of
reproduction from the new, fine-grain, noise-free, Viny-
lite recordings of tomorrow. Conversion to peacetime
production, when such permission is given, will be
prompt and Astatic's greatly increased manufacturing
facilities will be ready to serve its great host of manu-
facturing and jobber customers.

“You'll HEAR MORE

from Astatic”’

ASTATIC Crystal Devices
manufactured under Brush
Develbopment Co. patents.

- CORPORATION
CONNEAUT, OHIO

IN CANADA. CANADIAN ASTATIC LTD, TORONTO, ONTARIO

wwww, americanradiohietorv com
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combination only with the better re-
ceiver chassis.

“Thus our postwar super deluxe
home receiver will consist of a high
quality AM tuner, and i.f. system with
an r.f. stage, variable selectivity, short

FM tuner, with both FM and AM

| tuners equipped with smooth running
two speed tuning knobs and dials

that can be accurately logged, push-
button tuning that really works,
matched antennas connected to both
FM and AM tuners, tuning indicator,
a high fidelity audio amplifier with
bass boost and volume expansion that
can be switched out, high fidelity re-
producer with bass reflex, a beautiful
cabinet, a well-constructed fool-proof
record player, and a high quality re-
cording system. And, oh, yes, a good
AVC system. What’s that you say?
Such a receiver is impossible? Well,
I can dream can’t 1?

Laurence Smith—W7FOM

Missoula, Montana

We are still anxious to receive our
readers’ comments on the postwar re-

ceiver. Send in your letters!
* * *

QQBY PAST and present experience

with trained and untrained
radio men, I firmly believe that all
radio men and women should be
trained in radio theory and modern
servicing technique by a recognized
radio school and only graduate radio
men and women with diplomas could
operate a radio repair shop. This
would eliminate all guesswork as to
Who's Who and Why.

“Radio schools should have the con-
trolling factor in saying just who can
operate a radio service shop.”

J. W. Willoughby
Gainesville, Texas
* * *
A THANK YOU NOTE
HIS is a note of thanks; thanks for
your swell magazine, thanks for
keeping me familiarized with radio
and thanks for keeping me abreast
with new developments. While engag-
ing the enemy one has little time to
think of theory, but when I receive
each copy of Rabio News I find my-
self gradually returning to the good
old days and it all returns to me out
of some obscure corner.

We have been fortunate since VE
Day in being able to listen to a radio.
The commercial sets have all three
bands; long, medium or broadcast, and
shortwave. The shortwave band is
most popular since we have a greater
selection of programs and can find
anything from swing (American style)
to symphony. Listening to an Eng-
lish program the other day, I discov-
ered it was Radio Center, Moscow.

I'll sign off now with thanks again
from one who is keeping his hobby
alive while many miles away.

Gratefully yours,
Pfc. Adolph Oesterle
Somewhere Overseas

Many thanks to you, Pfc. Oesterle,

for your complimentary letter.

www americanradiohistorvy com

Spot News
(Continued from page 14)

82 mc., No. 5 television channel; 82-
88 mc., No. 6 television channel; 88-92
mc., non-commercial educational FM;
92-106 mc., FM; 106-108 mc., facsimile.

The allocation is essentially the
one proposed as alternative Number
3, except that the non-government
fixed and mobile services have been
moved from 104-108 megacycles to
72-76 megacycles, and FM and tele-
vision have been adjusted accordingly.
FCC points out the advantage of this
change is that it makes possible im-
mediately the use of all 13 television
channels below 300 megacycles. Under
the original Number 3 proposal, the
entire 6 megacycle television channel
between 72 and 78 megacycles could
not be used until the aviation markers
centering on 75 megacycles were
moved.

Radio receivers for postwar FM
service will cover the entire band
from 88 to 108 megacycles, instead
of merely 92-106 megacycles. Chair-
man Porter of FCC has advised radio
manufacturers to design their FM
receivers to incorporate the 106-108
megacycle band assigned to facsimile,
indicating that the FM band will be
extended to cover this frequency when
facsimile is moved up to the 400 mega-
cycle region.

Approximately 400,000 persons pur-
chased FM receivers before the war
and it was presumed the change in
frequencies would mean such sets
would be useless after the war. Most
of the receivers are combination AM-
FM and the AM part will continue to
be used. There is agreement that the
band (42-50 mc.) for which these re-
ceivers were made is inadequate and
unsuited for FM reception. Accord-
ingly, says FCC, no one today argues
that postwar FM should be degraded
to the point necessary to accommodate
these receivers. Interim operations

+in the present band from 42 to 44

megacycles is being provided until
such time as equipment for the higher
frequencies is freely available to the
public. A converter has been dem-
onstrated to FCC and it will make
existing receivers capable of tuning
to the higher frequencies. It will
retail for about $10.

WHAT IS A CRYSTAL GRINDE?R?
Ask any group of 100 persons, civilian
or military, and the answers invariably
will mention everything from a jew-
eler’'s assistant to a salt machine.
Crystal grinders, it seems, are a rare
species. Yet, without them, the five
successful invasions of the Mediter-
ranean campaign might not have been
so successful and our air war in Italy
might not have run so smoothly.
Crystals, as the radio industry well
knows, are vital radio parts and crys-
tal grinders are highly-skilled tech-
nicians who fashion the crystals into
stabilizers for planes, radios, beam
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stations, and ground transmitters.
These specialists received lengthy
training before going overseas in small
teams. There were only four such
crews in the entire Mediterranean
theater during the war with Germany
—three of these were with the ground
forces and one with the Air Service
Command.

The unit serving the Air Forces,
comprising one officer and three en-
listed men, turned out an average of
20 crystals a day, all different and
each requiring from half an hour to
three days’ work. Actually, the team
did only special jobs, since about 40,000
stock crystals were shipped to them
each month from the States.

“We always maintained a vault with
more than 350,000 crystals on hand
for routine requests,” explained Lieut.
John D. Some of Newell, S. D., the
officer in charge, “and we made sure
the vault was bomb proof, fire proof,
and burglar proof. When you figure
that each little crystal is worth about
$20 and the total value of our store-
room was some $7,500,000, well, that
was quite a few war bonds in any-
body’s money."”

The unit’s busiest period came three
months after the Italian invasion,
when Allied troops stormed ashore in
Southern France. As in all invasion
operations, new crystals were installed
in all plane and ship radios so that

the new frequencies would confuse the

enemy.

Imported mainly from Brazil, the
quartz used for crystals is milky in
color, the individual crystals varying
in size from 3% of an inch to two
inches. Frequency is determined by
the thickness of the crystals.

THE FCC HAS GRANTED TWO
classes of construction permits to the
Raytheon Manufacturing Company
which indicate further expansion in
the communication field.

One of the permits grants Raytheon
permission to construct five experi-
mental microwave radio relay stations
to be installed at New York, Lexing-
ton, Bristol, Tolland, and Webster,
Massachusetts. This New York to Bos-
ton circuit is the first leg of the pro-
posed nation-wide microwave com-
munications system.

The second permit authorizes the
company to erect two developmental
frequency modulation stations in New
York on top of the 700 foot Lincoln
Building, utilizing frequencies of 105
and 107 megacycles.

RADIO CABINET MANUFACTUR-
ERS have been granted an eighteen
per-cent. increase over their October,
1941, price level by the OPA under the
reconversion pricing formula. This
action was taken at a Chicago meeting
of the Advisory Committee of the OPA
Radio Cabinet Manufacturers Industry
and although the cabinet manufactur-
ers, as a whole, are not satisfied with
the increase, they are going to give it
a try. However, this action does not
apply to plastic cabinets. Full-scale

September, 1915

cabinet manufacturing cannot begin
immediately because of the extremely
tight situation in the lumber industry.

MAJOR S, D. LANGSTROTH,
CHIEF OF THE ARMY-NAVY
ELECTRONICS STANDARDS BU-
REAU at Red Bank, N.J, discussed,
with OPA officials recently, specifica-
tions for a new base for radio tubes.
Despite many improvements in tubes,
the tube base continues to be made
largely of vaselite filled with wood
flour cement, which absorbs moisture
and has a tendency to expand and
crack in damp climates. The new base
material under discussion is michanol,
a sturdy material impervious to mois-
ture. Three companies are manufac-

turing the new base and it probably
will reach the market in about six
months at a cost slightly higher than
the standard type base.

Personals

C. Russell Feldman, president and
board chairman of International De-
trola Corporation, has been elected
chairman of the board of the ROHR
Aircraft Corporation . .. Dom Cal-
der, formerly general sales manager
and director of specialty products di-
vision of Allied Control Company, has
joined Electronic Testing Laboratories,
Newark, N. J, in a similar capacity.
Mr. Calder will coordinate sales and
research activities of the organization
in specialized electronic product devel-
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opment . . . R. Gordon Hamblen
has been appointed personnel director
of the Springdale and Norwalk plants

of Machlett Laboratories, Inc. For the |

past two and one-half years, Mr.
Hamblen had been personnel manager
of the company’s Norwalk plant . . .
J. Arthur Rank. British film exec- |
utive, has consolidated his interests in
radio and television with the purchase
of Bush Radio, one of England’s fore-
most radio manufacturers . . . Ap- !
pointment of Cia Mexicana Electro- |
Mercantil S.A. as a distributor for
Crosley Corporation in Mexico City
was announced by J. W. DeLind. Jr.,
director of exports for Crosley . . .
The appointment of two new sales
representatives is announced by Claro-
stat Manufacturing Co., Inc. Weod
& Anderson Company of St. Louis
is to represent Clarostat in the indus-
trial and jobbing fields in their ter-
ritory. Henry P. Segal Company
of Boston will serve the New England

territory.
30—

Audio @scillators
(Continued from page 29)

an oscilloscope. The amplitude of the
waveform on the scope-tube was held
constant with the oscillator output
voltage control and the meter read for
different frequencies. As the oscillo-
scope has nearly perfect frequency re-
sponse at these relatively low fre-
quencies, the curve is quite accurate.
The frequency is varied in small steps
and the output voltage at each fre-
quency is noted.

The values obtained are recorded
and when all the values desired are
obtained, a curve is drawn on semi-
log graph paper. This is graph paper
which has linear graduations along its
Y axis and logarithmic graduation
along its X axis.

In Fig. 1 is a series of response
curves for a typical amplifier with
high and low boost tone controls. This
particular amplifier has a five-position
switch for adjusting the tonal re-
sponse. It is readily noted from the
graph that the boosts occur at 4000,
5000, 8000 and above 15,000 c.p.s.
Note also the change in the low fre- |
quency curve when the control was
advanced to full boost, i.e., the fre- |
quency at which it boosted was low-
ered from 90 c.p.s. to 50 c.p.s. The[
curve of the amplifier with no com-
pensation is noted just below the first
series of curves. This curve was
plotted in volts as a db. curve would
have appeared in a relatively straight
line.

With the oscillator then as a check
on the finished results, special re-
sponse curves may be imparted to au-
dio systems to compensate for defi-
ciencies in pickups, speakers, records,
and acoustic conditions which are un-
desirable. Also, special sound effects
can be created. Of course, the audio
oscillator may be connected to the am-

plifier with the speaker connected, and

www americanradiohistorv com

RADIO
TUBEN

We have radio tubes combined with
adaptors, sold as complete units, for the
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or more.,
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No orders accepted under $10.00. 5%,
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accompany all fube orders.
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3238 Southport Ave., Chicago 13, Hl.
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the oscillator varied; any resonant
conditions of a room or auditorium
will be immediately apparent as the
critical frequency is found. That fre-
quency might then be subdued in the
amplifier with a filter network.

Another common use for the audio
oscillator is to modulate a radio fre-
quency signal generator. This, then,
provides a private broadcasting sta-
tion whose signal frequency may be
varied and whose audible frequency
may be varied too. We may now
measure the response characteristics
of the entire radio receiver from an-
tenna to loud speaker. Here we may
find that the high frequency response
is suffering because of a sharp inter-
mediate frequency amplifier which is
cutting side bands and attenuating the
higher frequencies. If we have sen-
sitivity to spare, we may stagger the
i.f. trimmer condensers so as to pro-
vide a wider band pass, or we may in-
troduce a compensating high fre-
quency boost in the audio system, or
both.

If we add a distortion analyzer to
our setup, we may measure the distor-
tion of the audio system or the distor-
tion of the whole receiver. Distortion
analyzers are rather complex pieces
of equipment, but one may be impro-
vised. If an electronic switch is so
connected as to alternately impress
the output of the oscillator and then
the output of the receiver, on the ver-
tical plates of an oscilloscope, any dif-
ference between the two superimposed
sine waves will be a measure of the
distortion of the whole receiver.

The turns ration of a transformer
may be measured by connecting the
oscillator output to the primary and
measuring the applied primary volt-
age and the induced secondary volt-
age. The turns ratio is proportional
to the two voltages. (E,/E,=T,/T.)
The response of the transformer may
also be determined, but care must be
taken to see that first, the output im-
pedance of the oscillator must equal
or be lower than the primary imped-
ance of the transformer, and the sec-
ondary must be loaded with the proper
resistance to accurately simulate the
load imparted to it in the circuit it
was designed to be used in.

Rattles in loud speakers are a dis-
turbing item which may be located
with the audio oscillator as can rattles
and resonances in baffles. The oscil-
lator is either connected to the speaker
directly if it has a low impedance out-
put, or through an amplifier. The
frequency is varied until the rattle is
heard. This technique is particularly
advantageous where the rattles occur
at only one frequency. They are
usually quite easily removed when
they may be induced at will and
studied at leisure. Some common
causes are loose voice coils, partially
cemented paper patches on the cone,
and taut voice coil leads.

Loose mounting bolts on the speaker
and the output transformer cause an-
noying, hard to find rattles. The au-
thor has even run into a case of a
loose high note deflector which was
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DYMAMOTORS = D. C. MOTORS » POWER PLANTS * CONVERTERS

Export: Ad Auriema, 89 Brood 5, MNew York, U, 5. A, Coble: duriemao, New Tork
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DRAKE

No. 400 Soldering Iron |}

Smallest Industrial Iron
Ever Designed
60 Watts—1 in. Tip
Only 9 in. long—W?1. only 8 oz.

This mighty mite is backed by
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iron manufacturing experience.
The high quality and long service
of DRAKE Soldering Irons bave
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where. The DRAKE No. 400 is an
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Drake Has an Iron
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Parts Jobber.

DRAKE ELECTRIC WORKS, INC.
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| the cause of a very hard to find rat-| :

tle. Cabinets contribute their share|$
| of rattles and resonances, which are
easily located with an audio oscillator.
The cure is either a brace in thel
’ proper place or some sound-absorbing
material such as celotex or hair-felt
| added where it will eliminate the of-
fending vibrations.

While on the subject of vibrations,
an important use of our oscillator is 4
that of a power source for a strobo-|$
scopic light source. If we connect a
neon lamp to the output of the oscil- |
lator and the voltage is high enough |
to fire the lamp, we have a strobo-
scopic light source. l

With a reflector placed in back of! 4
the lamp, we have a device which op-
erates in a manner similar to that of |
stroboscopic method of determiningl
the correct speed of a phonograph
turntable. The stroboscope discs are
relatively common. They are placed
on the turntable and the light from
a 50- or 60-cycle lamp is allowed to|
shine thereupon. The disc is marked
with the proper number of lines
around its circumference, so that when
the turntable is revolving at 78.26|
r.p.m., the lines appear to stand still.
This is a partial illusion, however, as
the lines move while the lamp is off, |
and the lamp comes on when they ar- |
rive at a certain position. This gives|
the illusion that they stand still. A
sine wave is not as ideal a wave form
as a saw tooth for this service but will
be adequate for some work.

Ly

Unusual Buy
Cathode-Ray Tubes

New, Factory sealed, for 4
TELEVISION & OSCILLOSCOPES

RCA 5BP4 price.. ........... $18.00
N-U 3AP1 price .. $12.00
Other CR Tubes 3" to 12"

Amphenol Coaxial Cables

Polystyrene beaded & Polyethylene solid di-
electric, 72 Ohm, for low losses and freedom
from interference.

Type 21B-290-7/26-XXV, list price $0.85,
your price $0.25 p. ft. Many other types. Ask
for list 4

Television Parts
RCA Deflection yokes compl. with hard-

ware & cable....................
RCA High and Low Voltage complete in
one unit Television power supplies,
oversize unit . ...................
AEROVOX Type 3009 Capacitor
.5 MFD, 3000 Volt Working. ...... $ 2
G.E. Pyranoil Cavacitor 2 x .1 M
7000 Volt Working.............. $ 9.00
All types of ceramie, mica and oil Capacitors.
Many other television parts, ask for complete
catalogue. 4
RCA Parts and Equipment Distridutors

WORLD'S FIRST SPECIALIZED DUSE IN TELEVISION
ELECTRONICS SERVICE & SUPPLY

262 West 40th Street, New York 18, N. Y
Phone: Pennsylvania 6-8730

$19.50

e
3
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Speaker cones may be inspected| <

while in motion as they may be made

to appear to stop or move very slowly
forward or backward by varying the
frequency. Similarly, vibration in
cabinets and also machinery may be
stopped and inspected.

In conjunction with a recorder, a
frequency response test record may be
made which is indispensable for test-
ing and developing phonograph pick-
ups. A record of this type is useful in
providing a pickup with the proper
compensating networks so as to prop-
erly play back transcriptions with spe-
cial response characteristics, intro-
duced to meet special conditions. If a
single frequency is recorded, then the
speed constancy of a phonograph turn.
table may be determined.

If the constant frequency record is
played back through an amplifier and
mixed with the oscillator’s output, any
variation or wow will be apparent at
a low frequency beat. Also, the turn-
table speed may be adjusted precisely
to the speed which will allow the fin-
ished record to produce a frequency
identical with the oscillator. This will,
in effect, compensate for recording
and playback speed variations due to
loading of the motor.

An interesting item which works
both ways is an audio frequency stand-
ard. If a Wien bridge audio oscillator,
I whose output is several watts or so at

110 volts, is connected to an electric
clock and the frequency is adjusted to
60 cycles; you have an accurate fre-
quency source which can be checked
!by time signals periodically. Or you

www americanradiohistorvy com
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enable jacks to be completely
sealed against water and moisture.
No special holes or tools required.
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ELECTRIC COMPANY

70 E. VERDUGO AVE., BURBAMNK, CALIF.

RADIO NEWS



www.americanradiohistory.com

10,000
CYCLES PER SECOND

Fig. 2. Frequency response characteristic of
a copper-oxide rectifier-type a.c. vcltmeter, Its
accuracy is undependable over 1000 cycles.
It is advisable to employ a v.t.v.m, type me-
ter when making frequency measurements.

have an accurate clock if you check
the frequency of the oscillator against
WWV's standard frequency broadcasts.
This, of course, is not as accurate as
the elaborate standards which use a
temperature compensated crystal
whose frequency is divided down to
1000 c.p.s. and runs a special 1000 cy-
cle clock, but if line voltage variations
are not too great and temperature ex-
tremes reasonable, it is fairly accu-
rate.

For other purposes, our clock may
be made to run at other speeds. The
average electric clock will run at fre-
guencies from 50 c.p.s. to 120 c.p.s. so
their motors can be used with our os-
cillator to power, for instance, some
tone wheels in an electronic organ.
The frequency could, in this case, be
varied to place an octave of tone
wheels driven by the clock motor in
tune with some other instrument. The
well-known Hammond electric organ
uses tone wheels driven by an electric
clock type motor which takes advan-
tage of its synchronous properties tc
keep the organ always in tune.

A system could be worked out, for
instance, which included a synchron-
ous motor, and an audio oscillator for
a power source, which in the presence
of varying loads on the motor changes
the frequency of the oscillator, which
would in turn change the motor speed
and compensate for the greater or
lesser load. This would constitute an
ideal system for a phonograph or re-
cording motor.

The slip in a synchronous motor
could be determined by magnetizing
the end of its shaft and placing a coil
with an iron core near the magnetized
spot. When the shaft is rotated, a
frequency would be generated. If this
frequency were beat with the supply
source frequency of the motor, a beat
frequency would result. This beat fre-
quency could be measured by intro-
ducing it into one set of plates of an
oscilloscope and our audio oscillator
introduced into the other plates. Ob-
servation of the resulting Lissajous
patterns would give us the exact value.
The speed of the motor could be de-
termined by comparing the pickup
coils’ output directly with that of the
oscillator on an oscilloscope or by the
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110-VOLTS AC trom
DIRECT CURRENT

with KATO KONVERTERS. Furnish
standard 110-volt AC from 32, 110, or
220-volts DC. Good deliveries on sizes
350 through 1500 watts.

PIONEERS IN THE BUILDING
OF SMALL ROTARY CONVERTERS

Katolight Rotary Konverter. 225 Wati

Good deliveries on 5, 7%, 15 and 25
KW AC generators. Migr.'s DC genera-
tors, motor generators, frequency chang.
ers, high frequency generators.

Kato's entire production at present
must be confined to orders with priorities.

KATO ENGINEERING CO.
120 Rock Street Mankato. Minnesota

“TW EDITION)

I
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circuits on /,f
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zero beat method with earphones and
an amplifier.

An unusual application is one where
two audio oscillators have their fre-
queney determining dials mechanically
coupled to two intermittently moving
shafts. The outputs may be connected
to a servo motor, and the system
would then become an electro-me-
chanical differential. The servo mo-
tor would tend to move as the sum or
difference of the two shafts’ incre-
mental rotations.

The author has found his audio os-

| cillator one of his most useful pieces

of equipment over a period of years,
both in radio service work and in elec-
tronic research. There seems to be
no end of new uses. Perhaps this ar-
ticle has suggested a new application

to you.
B0

0Q.T.C.
(Continued from page 50)

tronics and its other developments, has
given added impetus to progress in
the field of marine safety. If much
of this progress is not to be lost
through economic pressure in the post-
war period, it behooves us to take
steps now that will insure that the
merchant marine fleets of the world
may take advantage of new safety
measures and still compete on an
equal basis.” So at least it looks pos-
sible that many of our wartime safety
regulations, the good ones, are here

to stay.
A BRUVILL sailed aboard a
® tanker recently and expects to
be gone for some time. ... H. Rore
was also assigned to a tank. ... P.
Mirkham took out a new freighter as-
signment. . . . Leif Hvidsten writes
from the far east where he is running
around the islands aboard a cargo ves-
sel and, from all reports, likes the
merchant marine. . . . T. L. Boot and
F. Johnsen are both out on tanker as-
signments. . . . H. Horn is out on a
cargo assignment.

HE Federal Communications Com-

mission announced recently the
adoption of the band between 92 and
106 megacycles for FM, which means
that the nearly 400,000 FM sets now
in use by the public will eventually
require conversion from the present
bands of from 42 to 50 megacycles to
the new frequencies. FCC reports
that this delay (other frequency allo-
cations were completed sometime ago)
will not hamper production of new
FM receivers as WPB has reported it
will be late '45 or early ’46 before ma-
terials can be made available for such
production.

0NE ocean, at last is safe again and

ships sail, with all lights burning,
without fear of being sunk by enemy
action, and can go when and where
they like. . . . Once again Lloyds' is
issuing its famous “Shipping Intelli-
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gence” listing arrivals, destinations,
and departures of ships. . . . Atlantic
Coastal regulations have been relaxed
and only the busier harbors maintain
strict regulations ................ 73.

Practieal Radio Course
(Continued from page 49)

of padder capacitance required. Also,
for an i.f. of 456 kc., the padder capac-
itance required is practically equal to
the maximum capacitance of the os-
cillator tuning capacitor employed.

Since the padder capacitance ad-
justment that ordinarily must be made
in order to “track’” a receiver precisely
at the low-frequency end of the band
during alignment necessitates only a
small variation in the comparatively
high total value of padder capacitance,
the padder usually is made up of a
main fixed mica capacitor C,, in par-
allel with an adjustable trimmer-type
capacitor C,. of smaller capacitance,
as illustrated in Fig. 3. This circuit
shows the preselector and padded os-
cillator tuning circuit arrangement
commonly employed in single-band
(broadcast) commercial receivers. Of
course, the preselector may have more,
or less, than the two tuned circuits
shown.

Padder vs. Cut-Plate Method of
Tracking

It is evident that the “padder”
method of tracking the oscillator is an
electrical method of causing the os-
cillator frequency to change less rap-
idly than it otherwise would, whereas,
the cut-plate oscillator capacitor
method explained in the previous les-
son accomplishes the same result by a
special mechanical shaping of the os-
cillator tuning capacitor plates. The
“padder” method is the more popular
of the two because it is cheap, can be
satisfactorily employed in multi-band
receivers and, in receivers employing
any i.f. value, can be easily adjusted
on the manufacturing assembly line
and in subsequent servicing adjust-
ments on the receiver and provides
acceptably close tracking.

In our discussion of the series-pad-
der and its effect upon the tracking of
the oscillator frequency, we assumed
that the padder is connected in series
with the total tuning capacitance of
the oscillator (see Fig. 1). In actual
practice there are always some tuning
capacitances that are not tracked
(that is, are not actually in series with
padder C,). Which these are, and
how important they are, depends upon
how the individual components of the
oscillator tuning circuit are arranged
in the circuit.

In Fig. 4, four different possible ar-
rangements of oscillator tuning circuit
components that can be employed are
illustrated. In each, C, is the main
oscillator tuning capacitor, C: is the
trimmer, C, is the padder, C,, the (dis-
tributed) self-capacitance of the coil
(i.e., the capacitance between the in-

Neptember, 19135

dividual turns of the winding), C. the
capacitance between ground on the
one side and the coil and the attached
leads on the other, C, capacitance of
the grid-capacitor, and C,. is the grid-
cathode capacitance of the tube. The
crosses in these circuits indicate the
points where the band-switch would
be inserted in a receiver designed for
multi-band reception.

Now all of these capacitances are
effective in tending to tune the coil.
Since C, is intimately associated with
the construction of the coil itself, it is
obvious that it cannot be separated
from it. Therefore, it cannot be
“tracked” by the padder capacitance,
because no possible circuit arrange-
ment will put the padder C, in series

between it and the coil inductance.
In the circuit arrangements at (4)
and (B), the padding capacitance C,
is placed between the high-potential
end of the tuning coil and tuning ca-
pacitor C.,. In arrangements (C) and
(D) it is placed betwecn. the tuning
coil and ground. This has the advan-
tage of not adding to the self-capaci-
tance C. in parallel with the coil, for
in arrangements (A4) and (B) the ca-
pacitance to earth of C, is in parallel
with the coil’s self-capacitance C..
However, arrangement (D) has an ad-
vantage over that at (C) in that since
the trimmer C; has been placed di-
rectly across the tuning coil, it can
compensate for variations in coil self-
capacitance and stray capacitances.
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A summary of the capacitances that
are not tracked by the padder C, in
the various circuit arrangements of

Fig. 4 follows:
’ (A)—C,, Cs and C,. are not tracked
(B)—C, and C, are not tracked
| (C)—C. is not tracked
{ (D)—C; and C: are not tracked.
The circuit arrangement at (C), then,
best fulfils the tracking conditions as-
sumed in our previous discussion and
illustrated in Fig. 1. However, by
knowing which capacitances will not
be tracked for any particular oscilla-
tor tuning circuit arrangement used,
and then properly choosing the circuit
!constants during design of the re-
| ceiver, the untracked capacitances can
!often be made so small that their in-
fluence is reduced to negligible pro-
| portions. In any case, it is now clear
lwhy the values required for the pad-
der and the trimmer capacitances de-
pend on where the two are inserted in
the circuit. Deviations from the the-
oretical tracking curve caused by the
distributed capacitance C,; of the coil
can easily be compensated for by the
appropriate corrections at the coil and
the trimmer.

The foregoing discussion shows that
variations of the shunt trimmer ca-
pacitor C; affect the oscillator fre-
quency deviation at the high-frequency
end of the tuning band, while series
[padder capacitor C, controls the fre-
quency deviation mainly at the low-
I frequency end. This, therefore, sug-
gests the procedure for adjusting the
oscillator to track closely all over a

tuning band. The receiver tuning dial
and input signal should first be set to
the highest required zero-error signal
frequency specified in the receiver
manufacturer's aligning instructions
(for the standard broadcast tuning
band this usually is 1400 kec.) and
trimmer C.: adjusted to give maximum
audio output from the receiver. The
receiver tuning and input signal are
next changed to the lower zero-error
signal frequency specified by the re-
ceiver manufacturer (for the standard
broadcast tuning band this usually is
600 kc.) and padder C, adjusted to give
maximum output. Returning to the
higher frequency, C. is readjusted if
necessary, and the procedure is re-
peated until the best results are ob-
tained.

In multi-band receivers, the track-
ing is adjusted in this way at two par-
ticular frequencies (those specified by
the receiver manufacturer) on each
band, usually with the exception that
adjustment of a low-frequency padder
on the highest-frequency band is not
necessary.

Erratum

The text material referring to Fig.
1, of Part 34 of this series, appear-
ing in the May, 1945, issue, errone-
ously referred to the tank and tick-
ler coil as being a single tapped
winding. In order that oscillations
be produced, this coil must be
of two separate windings and con-
nected so that the direction of the
tickler winding (L,) is in the reverse

Fig. 4. Four different possible arrangements of oscillator tuning circuit compo-
nents. The effectiveness of the low-frequency tracking padder C, differs for each.
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of that employed for grid coil “L.” The
feedback circuit, shown as a dotted
line in Fig. 1 from “C,,” should also be
connected to the ground of the bat-
tery “E\.’ as this buattery also forms a
return to produce oscillation.

(To be continued)

Quartz Crystals
(Continued from page 45)

S|

thousand hours. Power supplies sté- |

ble enough for use with delicate ioni-
zation circuits have been developed.

The seal of crystal holders, once
checked inaccurately by immersion in
hot water, followed by internal in-
spection, is now checked very accu-
rately by the use of jonic seal test
equipment. Since most crystal hold-
ers in use today leak at high altitudes,
the rate of leakage is specified and
must be determined. The ionic cur-
rent passed between the electrodes of
a given size quartz oscillator plate, at
a given pressure, for a given time, de-
notes this rate of leakage.

Radio engineers have learned to con-
sider the equivalent circuit of the
quartz crystal unit when designing os-
cillators. Most important of all, the
complexity of these units, due to the
fact that they are a combination of
three elements, has been realized.
They can not be defined as simply as
coils, capacitors, etc. For example,
the impedance of a quartz crystal unit
may vary as much as 100,000 ohms in
two slightly different oscillators, at
frequencies within a few cycles of each
other.*

A system for rating the quality and
performance of quartz oscillator plates
has been developeds but is not widely
used at present, due to the fact that
the oscillators in use today were de-
signed with very little regard to the
circuit properties of the crystal. It is
believed that when these properties
are recognized in the design of oscilla-
tors tomorrow, crystal units will be
catalogued according to their merit
(M), their performance index (PI),
and their impedance (Z). Various
methods and equipment are in use to-
day for determining these values. It
must and will be standardized even-
tually. During investigations with
similar equipment it was learned that
the performance of a quartz oscillator
plate over a wide temperature range
could be predetermined with reason-
able accuracy. The long two hour
temperature runs necessary for most
crystal units today will be unnecessary
tomorrow.

With increased knowledge of the
physical and electrical properties of
quartz oscillator plates, it has been
possible to make them smaller in size
(Fig. 2). The improvements in plat-
ing methods and predimensioning®
have been largely responsible for this
trend to a smaller unit. A plated unit
has the advantage of much closer
piezo-electric coupling but is not prac-
ticable for use on high-frequency
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Many
plated units are being used in the high-
frequency range, however, by applying
a mixture of bakelite cement and poly-
silver to dampen the activity and pre-
vent fracturing of the plate.

Due to the phenomenal properties
of quartz crystals when cut at various
angles and in various shapes, many
special uses are made d6f them. The
torsional quartz rods, pressure quartz
discs, and optical wedges shown in
Fig. 1 represent a few of these. An-
other special application of quartz
plates make possible the measurement
of pressure in explosions where the
pressure rises in less than one half a
millisecond.?

Now that the fundamentals of the
properties of quartz crystals are un-
derstood, and they have proven their
value to science, the future may hold
developments beyond our comprehen-
sion.

REFERENCES

1. Limits of Usability of Quartz Crystals |

Containing Visible Flaws—Camp Coles Sig-
nal Laboratory, Technical Bulletin No. 7.

2. Aging of Quartz Crystal Units—Bot-
tom. I.LR.E. January, 1945.

3. Frequency Adjustment of Quartz Oscil-
lator Plates by X-Rays—Frondel, LR.E..
January. 1955.

4. The Standardization of Quartz Crystai
Units—Van Dyke I.R.E.. January, 19}5.

5. Crystal Quality—Fair, I.R.E., January,
1955

6. Predimensioning of Low Frequency
Crystal Units—D'Eustachio—Camp Coles
Signal Laboratory, Technical Bulletins Nos.
1 and 12,

7. Crystals Used in Electronic Engine-
Pressure Indicator-Head. Electronics—Jan-

uary. 1945.
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l Transformer Theory I

(Continued from page 35)

that the flux produced by a winding
depends on the product of the turns
in the winding and the current flow-
ing in it. Hence a current i, flowing
in the secondary will require a cur-
rent given by equation (3) to balance
out the flux produced by i..

From equation (2) the value for i.
can be substituted to give equation

Since the flux in a transformer core
is common to both the windings, any
variation in the secondary load re-
sistance will result in the appearance
of a reflected resistance in the pri-
mary side of the transformer. If the
resistance which appears in the pri-
mary is denoted R,, its value is given

| by equation (5).

R, = f - s = R ()@
7 (w)

This equation indicates that a re-
sistance R. connected into the second-
ary circuit will reflect a resistance
into the primary circuit which is a
function of the load resistor and the
turns ratio of the transformer,
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some of the information presented
above can be used in a practical case,
consider a situation such as given in
Fig. 2. The 6C5 tube is transformer
coupled to some following stage and
is biased so that # =20 (the tube’s
amplification factor), r, = 10,000 ohms,
and I, =.008 amperes. The trans-
former has a primary winding of
3000 turns and a secondary winding of
9000 turns. The mean magnetic core
length (1) is assumed to be 6 inches
and the cross sectional area (4) 4
sq. in. This length can be found by
measuring the inner and outer dis-
tances around the core, multiplying
them, and taking the square root of
the product. The flux density in the
lossless transformer is 25,000 lines per
square inch and the incremental
permeability is to be 145 the direct
current permeability.

The permeability of iron is defined
as the ratio of the flux density to the
magnetizing force or

The quantity B is the flux density
in lines per square inch and H is the
magnetizing force in gilberts. For a
given iron-core coil H in gilberts per
inch can be found by substituting in
equation (7), where [ is in inches.
o= 4r NJp 4X3.14 X 3000 X .008
T 101 X 254 10 X 6 X 2.54
= e (7)

The value of #, the direct current per-
meability, is found by taking the
ratio of B to H which in this case is
25,000/2, or 12,500. The inductance
offered by the primary winding can
be determined by using the equation

_A4xN2ApA .
L= —-ﬁsl—‘hem\es

where #A is the incremental permea-
bility and is equal to 12,500/15 or 834.
If the values given in the example are
inserted in this equation, L is found
to be 15.7 henries (I in cm., 4 in cm.2).
We now have a bit of information
which will enable one to find out
something of the transformer per-
formance at various a.c. frequencies.
If an a.c. signal of 1 volt at 500 cycles
were impressed on the grid circuit of
the tube, what voltage would appear
across the open-circuit secondary?
An inductance of 15.7 henrys will
have an inductive reactance of
Xp=2rfL =2X314 X 500 X 15.7 =
49,300 ohms
at 500 cycles. The a.c. component of
plate current will then be

- nep . 20 X1 _
= ¢, +X. 10,000 +749,300
m = .0004 amps.

The voltage appearing across the sec-
ondary will be the voltage across the
primary winding times the ratio of
N: to N,.
o Nz

E; =1, X X1 X N 59 volts

The secondary voltage can also be
found for other a.c. frequencies, thus
enabling the transformer performance
within this range to be predicted with
fair accuracy. 30—
September, 1915

China Looks Ahead
(Continued from page 66)

the coastal provinces had access to a
radio receiver even for a few minutes
a day.

Today, only a couple of thousand
receivers remain in Unoccupied China.
In the conquered areas, the Japs
promptly confiscated all sets except
four-tube medium-wave models ca-
pable of getting only the local Jap
propaganda broadcasts. In Free Chi-
na, only 500 new sets—and these were
for official government use in Chung-
king—have been manufactured since

1939. No second-hand sets are avail-
able at any price.

The Chinese Central Radio Works
—a government manufacturing com-
pany controlled by the National Re-
sources Commission—has already be-
gun the difficult job of assembling ra-
dio components to turn out the first
50,000 sets manufactured for civilians
in China in eight years. Due to the
slow, painful process of transporting
parts into the country, it is estimated
it will take at least a year to com-
plete this order. Government dead-
line on completion of the receivers is
set for July 1946.

Before the war, most completed re-
ceivers, as well as new and repair
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parts, sold in China were American-
made. Most popular receiver was an
RCA4 five- or six-tube table model ca-
pable of receiving both medium- and
short-wave programs. British sets
generally ranked second in sales.
Popular European makes included
British Colombia, General Electric
Co., Ltd. of London, Marconi, Dutch
Philips- and Telefunken of Germany.
Since Shanghai was the clearing port
for over 70% of the radio equipment
moving into China, virtually no sets
reached China after the fall of that
city in the spring of 1938.

Before the war, prices of all-wave
foreign receivers ranged anywhere
from $60 to $100, which made them
out of reach of 90% of the Chinese
market. A cheaper four-tube medi-
um-wave set, retailing around $25,
was imported from Japan and had its
largest sale among the Chinese.

The primary concern of the Central
Radio Works is to get sets in the
hands of the Chinese in the poorer,
inland provinces. For this reason, the
government plans to put out its re-
ceivers on what Penn calls a “costs-
no-plus” or non-profit basis.

Present planning is to peg the price
on the government sets around $14-
gold—an admittedly meaningless fig-
ure under present inflated price levels
in China. For example, to keep one
skilled workman in the plant costs the
government anywhere from $1000 to
$1500 a month under present inflated
wage scales. Despite the few people
who can listen, short-wave has be-
come tremendously popular in China
in the last eight years and the Central
Radio Works plans to manufacture
only all-wave sets.

Because of manpower and equip-
ment shortages, as well as its own
limited plant, the Central
Works will turn out only a small
proportion of the receivers the gov-
ernment hopes to place in Chinese
homes in the early postwar years.
China will rely heavily on imports of
foreign sets, mostly from the United
States, and even more heavily on
American-made components and ac-
cessories. One of the goals of the
Chinese training program, according
to Penn Tsing-Yeh, is to familiarize
trainees with American equipment so
they will be able to service it and in-
struct others in servicing when they
return to China.

China’s unique climatic conditions,
particularly the moist, humid tem-
peratures of Southern China, present
another difficulty in receiver manu-
facture. Unless high-quality compo-
nents are used and sets given special
construction for tropical wear, con-
densers soon deteriorate, coils burn
out, and short circuits are likely to
occur. Before the war, medium-wave
sets designed for the 250 to 550 meter
band and short-wave between 13 and
49 meters were generally found most
suitable.

On the broadcasting side of the pic-
ture, the only broadcast service in

| China today is that provided by 17
| government-operated stations,

the
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largest of which is a 50,000 watter in Kunming. Before
1937, there were 100 broadcast stations on the air, 40 of
them concentrated in Shanghai. Although Shanghai was
in the somewhat anomalous position of having more sta-
tions than any other city in the world (New York only
has 23), their combined power and hours of operation
were insignificant.

Seven or eight of the largest Shanghai stations were
licensed to foreign companies—American, British, Nazi,
French, Russian and Italian—and broadcast only to their
nationals and a few fluently bi-lingual Chinese. (Their
principal influence was in popularizing American jazz
music among the Chinese to such an extent that the
Chinese government stations soon began to carry pro-
grams of American recordings).

About 20 of the 100 stations—-usually those with better
power and more regular operating schedules—were oper-
ated directly by the provisional Chinese governments or
by the Kuomintang. The other 80 were commercial out-
lets. .

Traditionally, however, China has had little commercial
broadcasting in the American sense. Large business firms,
steamship companies, department stores, etc., would apply
for a license, set up a small low-powered transmitter
(anywhere from 50 watts to at most a kilowatt), and go
into the business of broadcasting. Up until a few years
‘before the war, they did little selling of time to other
firms but used the stations primarily to boost the sale
of their products or service.

In general, commercial broadcasting was informal and
service sporadic. In Shanghai, for example ,transmitters
were set up in lofts, behind stores, and in garages. It
must be said that government regulation in China be-
fore 1937 corresponded roughly to that period in the
United States before 1927 and the creation of the Federal
Radio Commission. License periods were limited to one-
year, and some proportion of programs were supposed to
be “public service” in nature.

As was to be expected, when the Japs moved into the
coastal cities, they immediately took over the commercial
stations and began jamming broadcasts from Free China.
Some equipment from the government stations, salvaged
by the Chinese, was loaded onto the backs of mules and
trucks and moved into the interior where it was reas-
sembled, but the largest station in all China—a 75,000
watter in Nanking—had to be dynamited to prevent its
falling into enemy hands.

Two of the government’s 17 transmitters now on the
air are short-wave stations, the now famous “Voice of
Free China"” stations in Chungking. Best known to Ameri-
cans is XGOY, the English-language station which for
years has turned out the most complete and authoritative
news on events inside China.

American radiomen and newscasters back from the
China theatre and appearances on the XGOY transmitter
tell of nerve-wracking experiences with power failures
and hit-or-miss habits of Chinese coolies servicing the sta-
tion. But all are unanimous in their praise of the en-
gineering skill and ingenuity displayed by the Chinese in
building the station in the face of tremendous operating
difficulties.

The other short wave, XGOX, a 10,000 watter, broad-
casts from Chungking in several languages beamed princi-
pally to Asia, Russia and Middle Europe.

According to Dr. Penn Tsing-Yeh, who has taken an
active part in blueprinting China’s postwar broadcasting
system, “What China plans in the way of postwar broad-
casting is a combination of the best features of the Ameri-
can and British systems, with heaviest emphasis on com-
mercial operations.”

While about 95% of the projected 500 stations are to
be commercial outlets, to insure coverage of the agri-
cultural, interior provinces, the Kuomintang plans a
network of a dozen or more high-powered government
stations. These stations will be located with an eye to
maximum coverage throughout China and will carry no
commercial programs.

“Because of the shortage of wireline equipment and
the acute need to use what equipment there is for pri-
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vate communications, network opera-
tion of commercial stations does not
appear to be an immediate postwar
prospect,” says Penn. There will be
more, not less, government regulation
of broadcasting stations and a ceiling
of 100 kilowatts power is proposed for
commercial operations.

It is anticipated that stations will
follow the American practice of sell-
ing time to a variety of sponsors, for-
eign as well as Chinese, and the gen-
erally larger revenues to be expected
from this type of operation will en-
courage the rapid development of
commercial broadcasting after the
war, Penn feels. Broadcasting will,
in effect, become a fulltime job of
licensees rather than the secondary
interest of large business concerns.

With its limited line-of-sight cov-
erage and the difficulties of obtain-
ing equipment, exploitation of FM
for broadcasting is not likely soon,
according to Penn, although use will

probably be made of FM for relay and |

booster stations. Television, with its
prohibitive costs, is also remote, ex-
cept for one experimental station
which the government plans to build
in the new capital.

China, though lacking in funds and
equipment to exploit radio in years
past, has always been alert to its pos-
sibilities, Penn says. Chinese news-
papers, for example, made much of
the early efforts of KDKA in this
country back in 1920, And only two
years later in 1922, the Wing-On
Company, a large department store in
Shanghai, adapted a small field trans-
mitter for program transmission and
went on the air to the excited won-
derment of thousands of Chinese spec-
tators. And a somewhat amusing
sidelight on the enthusiasm of the
Chinese for radio is seen in the fact
that before the war the gift of a radio
set was generally considered the most
prized possession of a Chinese bride’s
trousseau.

“We are fully aware,” Dr. Penn
Tsing-Yeh points out, “of the tre-
mendous difficulties ahead of us in
bringing radio to China. But with
careful planning and the assistance of
the Western countries in providing
equipment, we believe it can be done.”

If that assistance is forthcoming,
and it is being urged by many U. S.
business, government, and military
leaders not only as a spur to world
trade but for more compelling reasons
of world security, the Chinese experi-
ment will be an interesting one to
watch.

Starting 25 years later than the
Western countries, China is certainly
handicapped at the outset. But she
also has the tremendous advantage
of having at her command the latest
technological advances and refine-
ments in radio made in this country
and Europe since the war. At the
same time, she may be able, with care-
ful planning and expert engineering
advice, to avoid many of the mistakes
that attended the early, haphazard
growth of radio in the West.
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The millions of paper cartons
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0-300 Volt Supply
(Continued from page 39)

this article, a reduced bias on the se-
ries or regulator tube will tend to in-
crease the plate current, reduce the
effective plate resistance, and thus
lower the voltage drop across the tube.
As a result, the output voltage tends
to remain consatnt.

Resistors Rs and R; are used for
purposes of isolating the two 807s
and thus prevent possible oscillations.
The resistances between the plate and
screen of the 807's are used to break
up the inter-electrode capacitance be-
tween the plate and grid of the tube
by operating the screen at a lower po-
tential than the plate and further aid
in preventing possible oscillations. In-
cidentally, the resistors in series with
the plates and those used between
plate and screen should be carbon.
Wire wound resistors may produce os-
cillations at certain values of current
due to the inductance and distributed
capacity of the resistor windings.

Condenser C. on the output improves
the efficiency of the regulator by vir-
tue of the fact that the fraction of the
output voltage change impressed upon
the grid of the 6SJ7 is increased when
this change occurs rapidly. However,
the reactance of the condenser at the
ripple frequency considered must be
small in comparison with the resist-
ance which it shunts. If this condi-
tion is true, then the condenser in-
creases appreciably the ability of the
circuit to reduce ripple. However,
should the reactance of the condenser
be too large, then a time delay results
and the system does not respond in-
stantly. This is due to the fact that
the initial compensation due to
changes in output voltage exceeds the
final value obtained after the con-

denser voltage reaches equilibrium.

It will be noticed from inspection of
the circuit that separate filament
transformers were used to furnish
filament voltage to the tubes. This is
necessary due to the fact that the
cathodes of the tubes are at different
potentials with respect to “B—" If
the filaments were supplied from the
same transformer, the leakage be-
tween heater and cathode which is al-
ways present to some degree in tubes,
would tend to upset the balance of
the system and thereby cause poor
regulation.

When it is desired to go below 160
volts, then the two supplies are set
bucking each other and the difference
taken between the two. This is done
by means of switch §;, a three deck
affair, which simultaneously performs
three functions: It connects the two
supplies bucking each other, inserts
the proper bleeder resistance, and
changes the circuit ground. In this
connection it is important to note that
what was the plus side of supply No. 2
when the supplies were used individ-
ually, now becomes the minus side of
supply No. 3.

The theory of operation of the buck-
ing supply is essentially the same as
described for the individual supplies.
The main difference lies in the fact
that the bucking supply is now present
at approximately 160 volts and a fixed
amount of current bled through it.
This bleeder current is dependent upon
the value of resistance shunting the
output of this supply. As shown in
the schematic, different values of
bleeder current can be obtained de-
pending upon the resistance inserted
across the output. This is done for
purpose of power economy. It should
be borne in mind that the current bled
through the bucking supply should not
be less than the load current, other-
wise poor regulation will result.

Top view of power supply unit shown with top cover removed. All power trans-
formers and filter chokes are well spaced to prevent magnetic interaction.
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LINE UP NOW

With the Line of Inter-Comm
that "Has Everything”
Talk-A-Phone, the World's
Most Advanced and Complete
line of Inter-communication
that has what it takes to secure
volume sales with a minimum
of sales effort. There's a unit
for every requirement . . .
engineered to meet the most
exacting demands of efficien-
cy. convenience and economy.
Easily and quickly installed.
Effective “door opening” sales
helps furnished dedlers.
Backed by hard-hitting na-
tional advertising. Good de-
liveries now.

See Your Jobber Without

Delay

Line up with the line of inter-com-
munication that “Has Everything.”

Talk-A-Phone Mfg. Co.

1512 S. Pulaski Road, Chicago, Il

RADIO-ELECTRONICS
HOME-STUDY COURSE

O30TV 1> I X—0 -

IR

New home-study practical course in 3 volumes.
every topic of radio and electronics.
radio fundamentals, use the practical service hints, pre-
pare for a& future in Electronies and Radio.

Covers
Brush-up on useful

O Volume I.
Use the 13 lessons of this volume to really understand
radio and electronics. Parts, tubes, circuits. tests, 172
large pages, all lessg;‘-xs size 8 x 117, with in- $1

structor’'s tlps 201 rts and pu:t.ures, index..
{J Volume 2. Receivers, Transmitters, & Test Equlnment
Superhets, communication receivers, oscillators, trans-

repair, adjustment, antennas, meters, eiecu‘onic

Fundamentais of Radio and Electronics

mitters.
lest eq\'u ment. signal tracers, AFC, television, and other
? arge lessons and index. 103 help $1
ru ﬂlustrauons

Large size: 812 x 11 in
O Volume 3. Applied Electronics and Radio Servicing
Lessons on photo-cell equipment, special radio receivers,
radio compass, frequency meters, life-boat transmitter,
U.H.F, heating, electronic shaping circuits, aircraft di-
rection finders, absolute altimeter, radar, metal locators,
special tubes, welding controls, vo]tage regulatms, X-rays

magnatron. electronic pages, facsimnle. recording, inter-
comms. Also lessons on radio servicing. case hlstorles,
diagrams. = Manual contains 31 la e lessons

Size: 814x11 in.. 5 -

7 All 3 Volumes, as listed above, containing all 53 les-
sons, with extra Book of Answers to self-review Qques-
tions, and an additional free book, ‘*Story of

Radar.”” Special pnce. postpald only 444444444 53095
Chip this ad. Checl
mittance. Books sent postpaid

102 illustrations,

Money back guaruntee.

SUPREME PUBLICATIONS

9 S, Kedzie Ave. Chicago 12, JLL.
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With the switch 8, in any one of the
three positions, bleeder current of 50,
100, or 150 ma. will flow through the
bucking supply. The return path of
the load current will flow through this
bleeder network. As the output volt-
age of the bucking supply tends to
stabilize itself at its present value and
since the IR drop across the shunting
resistors must be the same at no load
and full load, it is obvious that the
current flowing through the bucking
supply must reduce by an amount
equal to the load current. Should the
load current exceed the bleeder cur-
rent then the IR drop across the
bleeder resistance will be greater than
would normally exist with the bucking
supply voltage and the system will
therefore lose control.

At voltages below 160 volts and with
the bleeder set at 150 ma., the maxi-
mum load current that can be drawn
is 150 ma. The reason this was not
made any higher is in part due to the
fact that in the vicinity of 160 volts
output, the adjustable supply is set at
near its maximum value. Reference
to the data and curves in Fig. 2 will
show that the currents in the vicinity
of this maximum output voltage are
somewhat limited. The 0-160 volt
supply was therefore based upon this
limitation.

At voltages above 160 volts, and us-
ing a 20,000 ohm-per-volt meter, there
was absolutely no change in meter
reading from no load to full load at
any output voltage setting. However,
at low voltages such as 10 volts and 5
volts where a better reading could be
obtained on the meter, there was a
change of .2 volt. This change of out-
put voltage is the cumulative effect of
both supplies, and where the voltage
change may be considered to be .1 volt
in each supply the per-cent regulation
is exceedingly good at voltages above
160 volts. However, at low voltages,
where the voltage variation in output
is .2 volt, this variation is comparable
to the output voltage and purely on a
percentage basis obtained from the
formula No. 1 the percentage regula-
tion is not as good as at higher volt-
ages.

Vo— VL

A -100. .

%/, Regulation = .. (1)

where V, is the output voltage at 0
load and V. is the output voltage at
full load.

With respect to line voltage changes,
it is evident from the curves (Fig. 1)
that the regulation is also exceedingly
good.

In using this supply it should be re-
membered that the curves and data
represent the maximum current ob-
tainable from each section when used
alone. When both sections are used
simultaneously, the total current con-
sumed should not exceed the ratings
of the transformer, rectifier, and
choke.

To add to the completeness of the
power supply, a 5 volt-3 ampere, and
6.3 volt-10 ampere source were in-
cluded. To protect the supply from
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damage in case of short circuits and
also to protect any current meters that
may be used in external circuits, the
input and output of the supply were
fused. Unless shielded parts are used,
care should be taken in the construc-
tion to prevent magnetic coupling be-
tween the component parts.

All in all, this type of power supply
should find many uses around the
home or laboratory. It provides a de-
pendable source of voltages and cur-
rents within the ranges most com-
monly used.

B0~

Frequeney Meter
(Continued from page 47)

employed, the 6SJ7 and 25Z5 must be
“bled” by means of shunt resistors
R, and R. in order to equalize their
heaters with respect to the high-cur-
rent 6V6. The filament dropping re-
sistor, R, will in this case be 172 ohms
and is preferably a line-cord type.
The 6V6 may be replaced with a 25L6
type, with the result that bleeder re-
sistors R, and R. will not be required
R will then be 195 ohms.

No special precautions are neces-
sary in the wiring of the instrument.
Unless frequency meter M is intended
for operation at 60 or 120 cycles per
second, susceptibility of the circuit to
hum interference will not be as con-
sequential as in the usual amplifier
applications. Wiring may be run as
convenient. Components likewise may
be placed where they “best fit into
the picture.”

Mechanical Features

The instrument shown in the pho-
tograph is built in a 9” x6” x5” metal
cabinet. Components are mounted on
the tray-bottom normally supplied
with this cabinet (I.C.A. No. 3825)
and on its front panel.

As seen in the photograph, the me-
ter is mounted along the top center
portion of the front panel, and di-
rectly beneath this is gain control R..
The input jack, a normally-closed
single-circuit model, is mounted in the
lower left-hand corner of the panel,
and the on-off toggle switch, 8§, in the
lower right-hand corner. The line
cord passes through a ready-cut ac-
cess hole in the rear of the cabinet.

The small cabinet is well provided
with ventilating louvres and provides
ample circulation of air for the com-
pactly-arranged parts. Heat, inci-
dentally, has given no trouble in oper-
ation of this instrument, since pro-
longed warm-up periods are not re-
quired for accuracy and stability.

A great deal of latitude is possible
in the building of individual ampili-
fier-type reed frequency meters, since
the builder will not be restrained by
critical design. Any type of layout
appealing to the builder is satisfac-
tory, and more compact arrangements
than the one achieved by the writer
are entirely possible. Indeed, one
user of the pictured instrument has
already suggested building a dupli-

September, 19435

cate, employing the voltage-doubler
power supply, entirely in a medium-
sized, sloping front meter box.

Adjustment and Testing

After the wiring has been inspected
and found correct, the instrument
may be tested. The following proce-
dure is recommended:

1. With gain control R, in the po-

sition of minimum gain, switch
on power supply by throwing 8
to “on” position.

2. Allow 1 minute for the tube
heaters to come up to operating
temperature.

3. Connect a d.c. voltmeter, having

Mic.

AMPLIFIER

SIGNAL

—0

VIBRATING REED

FREQUENCY

VOLTAGE I

POWER SUPPLY

METER

Fig. 5. Basic operation of the am-
plifier-type reed frequency meter

a sensitivity of at

least 1000

ohms per volt, between ground
and the tap on voltage divider

R..
indicate

250 volts.

This meter must be set to
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3 WEST 29th STREET, NEW YORK I, N. Y.
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4. Adjust position of the slider on

Ry until exactly 250 volts are in-

dicated by the voltmeter. At
this point, tighten the slider
screw to secure the band on the
resistor.

5. Supply an audio-frequency sig-
nal to the instrument by plug-
ging in the output of an audio
oscillator into the jack. The fre-
quency of the signal must be
within the range of the fre-
quency meter, M.

6. Advance gain control R, slowly,
observing that meter, M, is ac-
tuated—one or more of its reeds
vibrating.

7. Advance the gain control still
further, noting that one reed is

predominant in its vibration,
thus indicating the signal fre-
quency.

8. Change the signal frequency in
each direction, noting that other
reeds now go into vigorous vi-
bration. One reed will always
vibrate with greatest amplitude
when its exact frequency is
“struck” by the input signal.
When the signal frequency is
halfway between the frequen-
cies of two adjacent reeds, how-
ever, both reeds will vibrate—
each to half its independent am-
plitude. Thus, the 400- and 405-
cycle reeds vibrating simultane-
ously, each to half the amplitude
they would reach if vibrating
independently, indicate a fre-
quency of 402.5 cycles.

9. In order to check the instrument
for *“sound input,” connect a mi-
crophone, preferably of the car-
bon or high-gain crystal type, to
the jack. Advance the gain con-
trol to maximum gain and sound
a horn, bell, chime, or similar
sound generator into the micro-
phone. If this sound frequency
corresponds to a frequency
within the range of meter, M,
one or more of the reeds will go
into vibration and the unknown
sound frequency may be read as
indicated earlier in the article.
If the sound source is extremely
weak, or if the microphone em-
ployed has very low voltage out-
put, a pre-amplifier ahead of
the jack will be required.

The instrument requires no circuit
adjustments to place it initially into
service. This is one of the outstand-
ing advantages of the vibrating-reed
frequency meter. To use the instru-
ment in the frequency range covered
by the indicating meter, it is neces-
sary merely to switch on the power
and ‘‘pipe in” the signal, either as a
current delivered to the input jack or
as a sound picked up by a microphone.

The amplifier-type reed meter is
ideally suited to production test oper-
ations in which a quick, direct indica-
tion of frequency is required. Because
of its high input impedance, the in-
strument causes negligible loading of
such circuits under test as oscillators,
amplifiers, etc.
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SERVICEMEN ATTENTION

50L6. 12SA7, 128Q7, 25Z5, etc. Forget the short-
age of above and similar tube types by availing
vourself of our tube repair service. Tubes are fully
tested after repairing in radios. Send no monev,
| Repaired tubes returned C.0.D. Only 25c¢ each or

20 tubes repaired for $4.00. Ship us a boxful today
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mum order $2.00. Finest Radio Service, 307 Pipe-
stone, Benton Harbor, Mich.
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V.H.F.—Federal Airways
(Continued from page 34)
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All the parts you
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It was very disturbing in the head-
phones on aural reception. But the
effect was greatly diminished in the
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Voltage ranges
Current ranges

Resistance ranges in.
cluding extra high

Output ranges
Speclally priced

Available

For Immediate Delivery
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To replace

Propeller modulation was encoun-
tered where the size of the airplane
propeller was comparable to ene-half
wavelength. However, this effect was
minimized by selecting the best loca-
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Under average noise conditions of
an airplane equipped with the usual
shielded plugs and harness, the dis-
tance range of a 100-watt transmitter
was 40 to 50 miles at 1000 feet when
the transmitting array was 16 feet
high and one-quarter wavelength
above a counterpoise in flat country.
At higher altitudes, such as Pittsburgh
(1200 feet above sea level), with the
antenna 12 feet high, one-quarter
wavelength above a counterpoise, the
distance range was 60 to 65 miles at
1000 feet above the ground. No ap-
preciable change in distance range
was observed between horizontally and
vertically polarized antennas.
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BOXED COMPLETE 73 c
Guaranteed to work
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We Pay Transporiation Charges
Terms: Net C.0.D.

Send Form L-263 with order.

Can supbly other tubes
without adaptors.

st Radis Carg.

115 LIBRERTY 5T7. NEW YORK,6 N.Y.

Electronics

17 00A0000E00BA00n0AA0ANAABER0SAAAE

Sunerheterodme set of coils with condenser
to match. Only................o0ane.

Quick Delivery! Send check Or money order to

We carry a complete line of Test Equip-
ment Kits and Radio Kits. Also a com-
plete stock of parts. Write for details
and prices!

RADIO KITS COMPANY

LDQF!. K 120 Cedar St. New York 8. N. Y.

Atmospheries

The enormous improvement which
v.h.f. offers over the low frequencies
in the reduction of atmospheric static,
as brought to the attention of airmen
participating in the Pittsburgh tests,
is really what won them over com-
pletely and irrevocably to aviation
radio. The report establishes a new

RADIO
ENGINEERING

é.//w/'?‘ 7or Aori7”

Roburn Agenaes, Inc. have represented
leading manufacturers of radio and
electrical equipment, parts and acces-
sories. 1n world-wide markets since 1935
Extensive facilities relieve you of all
export headaches — correspondence,
advertising, sales, finance, packing and
shipping. A few additional clients seek-
ing experienced, reliable representation
are invited Wrnite for information on

Profits Through Exports.

-34" "Roburn Agencies, Inc

115W Fulton Street

New York 7. N Y

September, 1943

low in understatement when it reports
the following airline pilots’ comments:

“Little static on v.h.f., considerable
on low frequency.”

“Little rain static. Very heavy static
on low frequency.”

“Very little atmospheric static—
none close to stations, 25 miles out.”

“No static with lightning around.”

And, whereas, the CAA engineers’
modesty is quite becoming, the fact
remains that the pilots’ “grapevine”
buzzed excitedly, even happily. For
weeks on end, conversation around
hangars and in pilot rooms centered
on the subject v.h.f.,, with speculation
running rife as to future develop-
ments.

Well, optimistic as they were over
the Pittsburgh findings, pilots were in
no position to comprehend the full
promise v.h.f. held—still holds—for
aviation. Nor, for that matter, is it
reasonable to believe that the engi-
neers themselves fully appreciated the
vista opened to them.

Following what is now commonly
known as the Pittsburgh experiment,

(Continued on page 158)
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NEW COURSES FOR MODERN NEEDS

RADIONIC& the science of electronie appli-

cations, is widening its harizon hour by hour.

There’s a secure future in this tietd for YOU—

&rowded you put OUR TRAINING ON
OUR must list NOW.

Needed at ance are specialists in Marine
Radio, Police Radio. Aviation Radio, Broad-
casting, Television, Frequency Modulation,
High Frequency Broadcasting, and Com-
mercial Radio Telegraph. That need will
continue.

Our school is co-educational. It offers to
women as well ag men streamlined elementary
and advanced courses for Radio Servicemen.
Radio Engineering Assistants, Radio Test and
Maintenance men. The work is thorough.
practical, void of {rills. The courses are ap-
Q/[oved by State Vocational Departmenls,

ajor Airlines, State Police Systems, Radio
manufacturers, and hundreds of Broadcasting
Stations.

Credit is given lor Army Radio courses amd
experience toward any 0{ our courses. High
school graduation or its equivalent necessary
for advaunced courses. Tuition at pre-war
levels. Send lor catalog foday.

MAIL THIS COUPON NOW!

VALPARAISO TECHNICAL INSTITUTE,
De R.. VALPARAISO, ind.
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OPENINGS FOR

RADIO
ENGINEERS

ELECTRICAL
ENGINEERS

MECHANICAL
ENGINEERS

In the development
and production of all
types of radio receiv-
ing and low-power
transmitting tubes.
Excellent post-war
opportunities with an
established company
in a field having un-
limited post-war pos-
sibilities.

Apply in person or in
writing to:

Personnel Manager

RAYTHEON

MANUFACTURING CO.

Radio Receiving Tube Div.
55 Chapel St., Newton, Mass.

« INDUSTRIAL ~

MAN-POWER BUREAU

ASSISTANT
SALES
MANAGER

I.ARGE CHICAGO DISTRIBUTOR
of radio parts and equipment needs
experienced man to take charge of
dealer sales organization. Must have
good knowledge of dealer trade and
practices; be capable of directing
sales force in Chicago area.

Good salary to start, with oppor-
tunity to increase earnings substan-
tially., Permanent connection.

Give full details including age, ex-
perience and education. Qur organi-
zation knows of this advertisement.
Your application held in strict con-
fidence.

Reply Box 410 ¢/o RADIO NEWS
185 N. Wabash Ava., Chicago 1, lll.

BUY
WAR BONDS
and hold them!

Use the payroll savings plan to buy
regularly. Your war bond hold-
ings will help smooth out finan-
cial rough spots which may be in
the road ahead!

R Ry Ry

Wy iy

Wanted
Hight Radio Officers

Intercontinental Division of
the Transcontinental & West-
ern Airlines, Inc., needs Flight
Radio Officers immediately,
who possess the following
qualifications:

Second class radio tele-
graph license or better.

United States citizen-
ship.

High school education
or its equivalent.

For further information apply
in person or write to:

TWA Employment. Hangar
No. 2

Washington National Airport
Washington 1, D, C.

WMC hiring arrangements approved.

Andattururtataa st Aot

4

® PERMANENT
POST-WAR JOB

For Technical Writer

The man we want has spent the past
two or three years writing instruction
booklets on radio and radar equipment
for some manufacturer. Cutbacks soon
will eliminate his job. He must be qual-
ified to write at an advanced level in-
structional material on commercial broad-
cast receivers, AM and FM, television re-
ceivers, test equipment, industrial elec-
tronics equipment, service procedure, etc.

An interview, at our expense, will be
arranged for the right man. Job to begin
at once or at earliest convenience. Sal-
ary depends on the man. Give full par-
ticulars of education, technical and writ-
ing experience, age, and other informa-
tion in first letter.—Box 409—Radio News.

Technical Writers
Wanted! '

Engineers and physicists who
have had experience in (spare
time) writing technical manu-
scripts on electronic design or
applications including radio,

television, facsimile, etec.

Reply Box 310, ¢/o RADIO NEWS
185 N. Wabash Ave., Chicago 1, Il

HELP WANTED

TRANSFORMER &
SMALL ELECTRIC
MOTOR MEN

ENGINEERS
DESIGNERS
DRAFTSMEN
& PATENT DRAFTSMEN
TECHNICIANS
For war fime and post-war design and

development of intricate, specialized,
hermetically sealed transformers, and

special purpose fractional h.p. motors.

Write, giving details about age, ex-
perience, past salaries to

SPERRY

GYROSCOPE COMPANY, INC,
RESEARCH LABORATORIES
STEWART AVE. AND CLINTON RD.
GARDEN CITY, NEW YORK

www americanradiohistorvy com
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“This section is designed to help the radio industry obtain troined, experienced,
fechnical men to focilitote vital wor produztion. Before applying for any of these

positions consult yeur local United States Employment Service office fo determine
Wor Maapewer Commission regulafions concerning the changing of jobs. I you are
already employed in war work at your highest skill, stick ¥o your present job.”

ELECTRONIC ENGINEERS!

War-Winners Today, Post-War Builders Tomorrow!

Leaders in NATIONAL UNION RADIO CORPORATION’S staff of engineers,
scientists and technicians have brought us far out in front in the electronic indus.
try. We have a research laboratory and two manufacturing plants in Newark, N. J.,
and a manufacturing plant near Philadelphia, Pa. We invite you to consider your
opportunities with us for professional advancement, stimulating, friendly associa-
tions, and a future with promise.

NATIONAL UNION NEEDS:

SENIOR TUBE ENGINEERS: These men MUST have actual ex-
perience with radio tube manufacture. The pay and oppor-
tunities are commensurate with your ability.

COMMERCIAL ENGINEERS: Engineers interested in develop-
ing electronic tube applications, who may represent us among
radio manufacturers upon occasion.

QUALITY CONTROL MEN AND WOMEN: Here you need an
interest in the practical application of statistical and/or en-
gineering procedures to many factory processes.

TEST EQUIPMENT ENGINEERS: Men experienced with
meters or electronic test equipment to work either as TEST
EQUIPMENT DESIGN ENGINEERS or as MEASURE-
MENT LABORATORY ENGINEERS.

JUNIOR ENGINEERS—MEN AND WOMEN: Do you have a
college degree in Physics, Electrical Engineering, Chemical
Engineering, Mechanical Engineering, Mathematics or Chem-
istry? This company offers an opportunity for young, am-
bitious graduates to assume responsibilities and to exercise

initiative.
W OMEN!

We have a number of fine young women engineers with us now.
We need more. If you have a degree in Electrical Engineering,
Chemical Engineering, Mechanical Engineering, Physics, Chem-
istry or Mathematics and are seeking career opportunities, in-
vestigate.

If you have thorough training in your field, as evidenced by job experience
in radio or allied industries, or by a college degree—if you have ambition,
initiative and resourcefulness—if you have the ability to inspire your co-
workers, then . .

Phone or Write

DR. L. GRANT HECTOR

Director of Engineering

NATIONAL UNION RADIO CORPORATION

Plane St. at Raymond Bivd.
WMC RULES OBSERVED

Newark 2, New Jersey

rWANTED—RADIO ENGINEER

For plant sixty miles from New York City.
Must be thoroughly experienced in R. F. circuit
and coil design. Excellent opportunity for
advancement for someone with executive abil-
ity. Postwar future assured. Write giving past
experience and training.

For Development & Design of
Electronic Equipment

RADIO ENGINEER
DRAFTSMAN WANTED

ENGINEERS WANTED

Here's an opportunity to join one
of America’s largest manufacturers
of electronic and communications
equipment.

Radio
®Electrical
Electronic

Industrial

{Job evaluation)

*Mechanical
*Factory Planning
Materials Handling

Manufacturing Planning
Work in connection with the manufacture
of @ wide variety of new and advanced
types of communications equipment and
special electronic products.

Write giving full qualifications,

or apply fo:

R. L. D., EMPLOYMENT DEPT.

Western Electric Co.

100 CENTRAL AV.

®Also: C. A. L.
Locust St. Haverhill, Mass.
Applicants must comply with WMC regulations

KEARNY, N. J.

HELP WIN VICTORY
QUICKER

Get a War Job and HOLD It
Until the Fighting's Over!

RADIO STATION
TEGHNIGIANS

MEN AND WOMEN

for Point-to-Point International
Radio-Telegraph Stations in the
United States.

Applicants must possess FCC
radio-telegraph commercial -
cense, and ability to copy Inter-
national Morse code at about
20 wpm.

WMC rules observed

Apply weekdays except Satur-
days between 10 am and 3 pm
or write

PERSONNEL DEPARTMENT

RCA COMMUNICATIONS, Inc.

64 Broad Street

BOX 408, c/o RADIO NEWS
185 N. Wabash Ave., Chicago 1, IIl.

INDUSTRIAL ELECTRONIC CORP. NEW YORK 4, N. Y.

505 Court St., Brooklyn, N. Y. TR 5-5350

September, 19435 157
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Basic electrical and radio theory in the simplest
possible language, written especially for those
without matliematical or technical training.

Dozens of complete how-to-build-it descriptions of
many types of receiving, transmittin®, and test equipment
show practical applications. Hundreds of diagrams and
large photographs,

Enlarged wnr-trammg chapters include: expanded basic
principles, more test equipment which can be field-built,
and mathematics for seolving simple radio problems,

Over 600 pages, durably clothbound, gold-stamped.
From your favorite dealer, or from us, postpaid; please

add any applicable taxes.
$2.00 in Continental U.S.A. Elsewhers, $2.25

RADIO AND ELECTRONICS BOOKS
Immediate Shipment on Mail Orders Anywhere
We stock mnearly all radio and electronics books. and
can furnish any other currently-published one on short

notice. Send stamp for catalog.
hooks include:

Currently popular
.$3.75

inl

“Audel’'s New Radioman’s Guide’
..Basic Radio,” Moag..........
sPrimer of Electromcs," Cav
“Electrical Essent-als o adno 4 Slurzberg
‘‘Radio Operating Q &
‘‘Radio Code Manual,’” Nilson
“sAergnautic Radio,'’ Edd

*‘Radio Troubleshooters’ H:
s‘Servicing by Signal Traci .
siServicing Superheterodynes." mder -
‘‘Oscillator at Work,’ Rider ..

22
S ERARREARRARRRERE N RRODDY

?PP.".“."P.‘!"P.N.“P."!"?P.”.“. »

“Telev-s.on " zw rykin

“€Communication Networks '* Ware, Reed

* Add 4% for domestic postage (mcludlng APO's)
foreign, 10%; In Calif. add 2%% sales tax.

EDITORS AND ENGINEERS
1420 North Highland Ave., Los Angeles, Calif.

A COMPLETE SYSTEM e READY for
ACTION e ANY TIME or PLACE

A powerful, compact unit . . . weighs only
392 pounds . . . including amplifier, loud-
speaker, microphone, power supply. Army
and Navy users find it useful on land up to
V2 mile, ot sea up to 2 miles. Write for oue
catalog.

ﬁﬂﬁ’f’ff/

AUDIO PRODUCTS CO.

Qua©-'Ty

QUTH HILL STREET
CALIFORMIA

(Continued from page 155)

it was decided to install a model v.h.f.
Airway of 8 transmitters between Chi-
cago and Newark, N. J., operating on
125-megacycles. Construction was be-
gun at once and by early 1941 this,
the first v.h.f. Airway, was ready for
use. The airlines, notably TWA and
American Airlines, cooperated by in-
stalling v.h.f. equipment in a few of
their planes and kept careful logs.
Needless to say, trips over this airway
were greatly sought after by the pi-
lots.

The lessons learned at Pittsburgh
and Indianapolis were incorporated in
the Chicago-Newark project. The
original 8 stations produced four aural
courses which, as will later be seen,
is considerably different from the two
aural-two visual system that was
finally adopted. Unfortunately, how-
ever, there was a shortage of equip-
ment and operational tests by the air-
lines were necessarily limited. Then,
with the coming of war, all hope of
conversion was abandoned by the CAA
until here recently.

It will doubtless be of interest to
compare the equipment used on the
“model” v.h.f. Airway with that used
in Pittsburgh and Indianapolis. Power
in the ground station remained at
200-watts while the rest of the equip-
ment included sideband generator
racks, control rack, and motor alter-
nators. As insurance against com-
mercial power failure, an engine gen-
erator was also supplied for stand-by
power. Additional performance in-
surance was also obtained from two
field monitors located on the station
site some distance from the antenna.

The antenna comprises a set of 5
horizontal loops mounted on a tower
30 feet high and fed by means of
coaxial transmission lines. These lat-
ter are filled with nitrogen under
five pounds pressure to prevent ab-
sorption of moisture. Ordinarily the
ground station is located on rela-
tively high ground in order that the
radiation may have uninterrupted
paths to the aircraft it serves.

Present-day receiving equipment is
merely certain refinements over that
first used. It consists of a crystal-
controlled superheterodyne with fil-
ters to separate the signals that con-
trol the visual indicator from the
aural and voice channels. The visual
indicator on the aircraft indicates to
the left, over a blue portion of the
scale, or to the right, over a yellow
portion. This tells the pilot if he is
to the right or left of the visual course
(see cut). At the same time if he lis-
tens to the aural portion of the range
he will get an “A”, or an “N”, in code,
depending on which side of the aural
course he is flying.

The receiving antenna currently
most popular is the so-called “V”. It
is a horizontal antenna having a mini-
mum of directional properties so that
the signal received does not depend
on the attitude of the plane with ref-
erence to the ground transmitting sta-
tion.

www americanradiohistorvy com

Rate 20¢ per word, Minimum, 10 words

WANTED

WANT to buy good used recording outfit and cut-
tmg head. Box 411, v/qiRadio News.

ENGINEERS interested in becoming associated
with national engineering organization as Con-
sultants. Write United Engineers, Box 1065-D,
Los Angeles 28, Calif.

MISCELLANEOUS

MAGAZINES (back dated) — foreign, domestic,
arts. Books, booklets, subscriptions, pin-ups, etc.
Catalog 10c (refunded). Cicerone's, 863 First
Ave.. New York 17, N. ¥

ONE of the biggest Danish-Swedish flrms in the
Radio branch with a powerful sales organization
wants to represent you in Scandinavia. Please re-
ply to Advokat Bergstrom, Adelgatan 1, Malmo,
Sweden.

HELP WANTED

WANTED: Radio Engineer,
Western Electric Marine Equipment.
166, Memphis, Tenn.

RADIO Engineer to do radio designing at home.
State qualifications. Box 412, % Radio News.

RADIO and Electronic Engineers! Specialists in
various fields to work on fee basis. Important re-
search organization requires outside assistance.
State qualifications, specialty, background and
references. Box 413, % Radio News.

SERVICEMAN Wanted: From time to time we
have openings for good radio servicemen. If you
would like to work in a large, modern shop, un-
der pleasant working conditions, please send us
your application and we will place you as soon
as we have an opening to fit your requirements.
Munroe’s Radio Service, 215 Commerce St.,

Kingsport, Tenn.

RADIO ENGINEERING

RADIO Engineering, Broadcasting, Aviation and
Police Radio, Servicing, Marine Operating and
Electronics taught thoroughly. Expenses low.
Write for catalog. Valparaiso Technical Institute,
Dept. N, Valparaiso, Ind.

. RADIO EQUIPMENT

RADIO Service men and experimenters send for
our giant radio catalogue. Save dollars. United
Radio Co., (1000M) Newark, N. J.

CORRESPONDENCE COURSES

USED Correspondence courses, Educational and
Technical Books, bought, sold, rented. Catalog
Free. Educational Exchange, Henagar, Ala.

USED Correspondence Courses and Educational
Books sold or rented. Inexpensive. Money-back
guarantee. Write for Free Catalog listing 4000
bargains.—(Courses Bought.)—Lee Mountain, Pis-
gah, Ala.

CORRESPONDENCE Courses and self-instruction
books, slightly used. Sold. Rented. Exchanged.
All subjects. Satisfaction guaranteed. Cash paid
for used courses. Complete information and 92-
page illustrated bargain catalog FREE. Write
Nelson Company, Dept. 2-59, Chicago 4.

FOR SALE

BUSHEL Basket of Aviation radio and electrical
items and accessories. Army surplus. 5.
Aero Instrument Company, 8232 Travelair, Hous-
ton, Texas.

HOOK-UP Wire: Rubber and Aircraft Covering.
3 lbs., $1.00. Postpaid 1000 miles; over 25c. Sat-
isfaction guaranteed. Coaxial and multi-conductor
available. Aldred Salvage Supply, 2515 Boule-
vard, Jacksonville 6, Florida.

PATENT for Sale: Number 2,051,845. Auto-
matic program pre-selector selects stations 24

free to travel for
P. 0. Box

hours in advance, Contains 13 basic claims. Re-
ply P. 0. Box 3662, Honolulu, T. H.

FOR SALE: Used test equipment, radio parts
and tubes. Write us and have your name put on
our mailing list. Munroe's Radio Service, 215
Commerce St., Kingsport, Tenn.
RECTIFIERS—Halfwave, 5 Amperes, $4.50; 2.2

Amperes, $2.25; 1.5 Amperes, $1.85. Fullwave, 1
Ampere, $2.50; .5 Ampere, $1.85. Maximum 18
volts input. List free. Milton Bursma, Route 5,
Grand Rapids, Mich.

BUZZER Code Practice set complete with key,
battery and instructions. Sends real wireless sig-
pals. Only $1.65. Two sets $3.00. Guaranteed.
Rathert Electric, Dept. N, Cresco. Iowa.

RADIO NEWS
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LEADING radio retailers, buy our hobby, sport-
ing, toy, game, other fast-selling merchandise.
Boost radio business. Riolem, Riolem Bldg., New
Ruchelle, N, Y.

BUILD radio complete with tubes $10.95, details.
Radio, 9418a Avenue ‘A", Brooklyn, N. Y

LOWEST Prices. Radio Tubes, parts. Bargain
lists 3c. Potter, 1314 McGee, Kansas City 6, Mo.

PATENT ATTORNEYS

INVENTORS—Before disclosing your invention to
anyone, send for Form ‘‘Evidence of Conception’”;
‘“Schedule of Government and Attorneys’ Fees’’
and instructions. Sent free. Lancaster, Allwine
g }éommel, 414 Bowen Building, Washington 5,

RANDOLFPH & Beavers: Registered Patent At-
torneys, 331-E Columbian Building, Washington,

In order to Protect your invention and reap
the reward that should be yours, Patent your in-
vention without delay, and at the same time have
Rights to sell as Manufacturers convert to Civilian
Production. Write for Information and Record
Form Today.

PATENTS SECURED. Two valuable booklets sent
free. Write immediately. Victor J. Evans & Co.,
848-K Merlin Bldg., Washington 6, D. C.

PEN-OSCIL-LITE

Extremely convenient test oscillator for all ra-
dio servicing alignment @ Small as a pen Y
Self powered @ Range from 700 cveles audio
to over 600 .megacycles u.h.f. @ Outout from
zero to 125 v. e In use bv Signal Corps.

GENERAL TEST EQUIPMENT CoO.
38 Argyle Buffalo 9, N. Y.

SOUND & RECORDING EQUIPMENT
Cutting heads —crystal & magnetic phono pickups.
Speaker cones complete with voice coils &
Spiders.

CONSULTANT SOUND SERVICE
by Experienced Engineers. Problems—Technical
advice, professional sound set-up. Stage—En-
tertainment—Recording. Let us engineer your
Sound set-up; reasonable fees.

CINCO SUPPLY & ENGINEERING CO.,
S Beekman St., New York City 7, N.Y,

CAREER
RADIO

Establish Yourself
as a Radio Communi-
cations Expert, Radio
Technician, Airline
Communicator.

MEN oR WOMEN

can build a fascinating career
in Airlines, Radio Repair or
Communications. Veterans
may enroll under Government
sponsorship.

MELVILLE RADIO INSTITUTE

eoeeoCLIP THIS COUPONeeeooo

° °
° .
® Send me FREE information immediately, @
® L )
: Check * Radio Communications :
b One * Technical Radio s
° .
: \/ * Airline Communications :
® L )
: MELVILLE RADIO INSTITUTE :
® 45 West 45th St. New York 19, N. Y. @
° .
0000000000000000000000000
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The last and probably the greatest
boon v.h.f. brings to commercial flying
operations is instrument landing. This
is an absorbing subject and requires
more space than is available here.
The system which has been adopted
for installation is in the main in two
parts—localizer and a glide path. The
former is a radio beam directed down
the center of the runway several miles
out beyond the edge of the airport,
while the glide path is a parabolic
beam curving downward to the run-
way at a normal gliding angle from a
point 1,500 feet above the ground 5
miles distant from the airport. An
instrument on the dashboard “shows”
the pilot both the localizer, by means
of a vertical needle, and the glide path,
by a horizontal needle. The simple
procedure is for the pilot to keep
the one perfectly vertical and the
other exactly horizontal. And since
this device is not affected by static,
instrument landings become actually
easy.

While applauding this achievement,
we must not overlook the fact that the
size of the v.h.f. antenna system plays
a large part in bringing about the
happy result. The 5 transmitters have
an overall antenna length of 50 feet
which is, roughly, 1/250th the over-
all length of a similar low frequency
antenna system.

At the present writing the CAA
has launched a program which, in
time, will have instrument landing
systems at every major airport in the
country. This, of course, is a part of
CAA’s conversion from low to very-
high-frequency throughout the entire
Civil Airways. This conversion will
cost between $10,000,000 and $20,000,-
000 and will take at least three years
to complete. It so happens that CAA
has Congressional appropriations for
close to fifty per cent of the entire job
and contracts have been let for almost
that amount of the work. And there
is little doubt that the Congress will,
in due course, make sufficient appro-
priations to completely cover the
country and its possessions with ade-
quate very-high-frequency airways
and instrument landing installations.

_@]__
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Erratum

The cover photo caption appearing on
page 4 of the August, 1945, issue should
have been credited to the Standard
Transformer Corp. (Stancor) instead of
the Standard Transformer Co.
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THIS MULTITESTER
IN STOCK

IMMEDIATE DELIVERY

YOUR
COST
ONLY

$'| 8.75

¥
=, Less
Test Leads

Model
No. MT 100

UNCONDITIONALLY GUARANTEED
SATISFACTION OR MONEY BACK

Latest meter design in all metal case; compact-rugged;
the answer to your need for an all purpose, accurate
Muititester. Case measures 3% x 8” x 5”. Com-
plete with self-contained batteries.

RADIO REPAIR MEN

ORDER THIS TESTER TODAY

o T T T T T 7
I OMAHA RAD!0 PRODUCTS CO. I
300 Saunders-Kennedy Bldg.
I Omaha, Nebraska I
I Enclosed is full remittance of $18.75, or my I
| Deposit of §........ and ship Multitester #MT 100 |
I C.0.D. for balance. |
| NAME .o J0AGABAAGAAAOAN0EBE0060EAE |
I ADDRESS .t iiiiiiitiiiieneioianeirrioniissnnnes I
| CITY it STATE........... |
e e U S ]

Large stocks assure the finest and most

| lecti of all ilable items

ot lowest prevailing prices. Thousands of
active buyers depend on us for their entire
Radio repair ond replacement requirements.

B we undi d service problems,

every order is expedited for delivery in
double quick time. Everything we do is
1 d for i ond satisfaction fo

our customers. You will find it profitable to
make Radolek your buying headquorters,

FREE BUYING GUIDES

Because of existing conditions we keep our
customers right up to the minute on ovail-
able hondise by releasi !

frequently instead of sending our regular
Big Profit Guide
once a year. Send

the coupon now
to get these Free
Buying Guide Sup-
plements as they
are issued.

RADOLEK CO.,Dept.B-106
601 W. Randalph St., Chicago o, Il

¥
'
!
! Please sand FREE Buying Guide Supplements
h
1
1
I

ORDER FROM RADOLEK

159
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An Aerovox capacitance bridge for measuring ca.
pacitance, equivalent series resistance, leakage and
other ‘electrical characteristics of electrolytics.

......

Obtaining the characteristics of aluminum foil
samples in order to insure uniform Aerovox
quality of each unit throughout production.

s,

JJJ/J from START :o”rimsy insures AEROVOX

CAPACITOR -

@ Inspection —especially when backed by critical
instrumentation —insures Aerovox Capacitor Crafts-
manship.

With Aerovox electrolytics, for example, produc-
tion is checked from start to finish - from the pre-
checking of each constituent material used in the
production of electrolytics, to the checking of com-
pleted units for their electrical and physical char-
acteristics.

Because of the extra-critical inspection standards,
most of the test equipment is designed by Aerovox

-

2

1

engineers and built in their own engineering labo-
ratories. Hundreds of such exclusive Aerovox in-
struments are in daily use on the production line
— instruments seldom seen outside a laboratory —
mounting guard at every step from raw material to
finished product.

It is such outstanding inspection routine, along
with skilled and conscientious workmanship, plus
engineering judgment, that accounts for that widely
recognized Aerovox Capacitor Craftsmanship.

@ Literature on request.

L %
LN

INDIVIDUALLY TESTED

AEROYOX CORPORATION, NEW BEDFORD, MASS., U.S.A. . - SALES OFFICES In ALL PRINCIPAL CITIES
Export: 13 E. 40 S1., NEw York 16, N. Y. - Cable: ‘ARLAB' - In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.
1915 161

September,
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... to deliver molded oil-paper
capacitors . . . in quantities
more than ample for your
needs...and in exact agree-
ment with American Wai
Standard C75/221 . . . is af-
forded by batteries of these
dual-77-cavity monsters. Fed
with oil-impregnated, alumi-
num-foil-wound, non-inductive
sections and pre-forms of mica-
filled phenolic,thesehugepresses
are continually pouring forth
capacitors of uniformly high qual-
ity with the consistency of charac-
teristics for which Tobe products
are famous.

So, however great may be your con-
sumption of molded oil-paper capaci-
tors, Tobe can deliver them in vol-
ume. Capacitance ranging from 1000
to 50,000 mmfd: working voltages
from 120 to 800 volts d-c: shunt re-
sistance as high as 40,000 megohms
at25°C:power factor as lowas 0.004
at 1000 cycles: and moisture seal
thatmeetsall thermalcycle,immer-
sion, and humidity requirements.

Modern, large capacity
equipment, skillfully
operated and carefully
supervised, assures
quantity with quality.

FIELD OFFICES IN NEW YORK CITY* CHICAGO *DETROIT* GLENDALE, CALIFORNIA
162 PRINTED IN U.S.A. RADIO NEWS
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odet 1763
serves 758
auto-radios

28

‘o
4y,
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"m‘:f.-.;- Model 2089
serves 237

auto-radios

Model 2041
serves 75
auto-racios
Model 2088
serves 72
auto-racios

Think what this means! Only 4 models to stock for
serving the 1122 auto-radic models which comprise 95%
of the market. It means lower stock investment, faster
turnover, no more dead wood in your inventory! It
guarantees greater profits for distributors and dealers.
E-L streamlined standardization is the result of an exten-
sive, careful analysis of auto-radio vibrator requirements.

Superior Quality...33°, Longer Life
The design and every exclusive feature of these out-
standing vibrators has been thoroughly proven in the
most rugged wartime service. E-L has developed and per-
fected a vibrator of the balanced resonance type with 8
contacts instead of 4—twice as many as other vibrators

Complete Auto-Radio Vibrator Replacement

Guide Is Ready for Service Men

This E-L Guide is a handy, hang-up wall card. You can cell at a
glance which E-L Vibrator to use for most makes and models of
auto-radios as far back as 193€. Available from your E-L distributor
when you order your supply of E-L Vib-ators. (1T T P T R T R 0

AT LAST

a Real

STANDARDIZATION
PLAN!

&L VIBRATORS
MEET 93% OF ALL
AUTO-RADIO

of this type. This means 33% longer vibrator life, with
output voltage and starting voltage requirements main-
tained virtually constant at all times. Thus, E-L Vibra-
tors not only assure longer life, but maincain the charac-
teristics necessary for satisfactory auto-radio operation.

Available Now

Order your E-L Vibrators from your nearest E-L dis-
tributor. He will fill all orders as soon as possible, and
in the order of their receipt. Naturally, the supply of
vibrators available for civilian needs will depend upon
military demands. See your E-L distributor today—order
your E-L Vibrators and get your copy of the new E-L
Auto-Radio Vibrator Replacement Guide!

wwWw americanradiohistorvy com
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The high-voltage power supply of the RCA
Electron Microscope. This unit furnishes
the 50,000 volts needed to accelerate the
electrons. Exceedingly good stability (=1
volt) is required, RCA Styrene Condensets
play an important part in this.

RCA STYRENE CONDENSERS FOR ELECTRONIC EQUIPMENT

HE latest development in mica capacitors is a new type of

Faradon Condenser in which the mica and foil “stack” is A two-section styrene condenser from the

BT 1 t power supply shown above. In some in-

Imbedded 1n clear styrene. stances, these condensers can be used
. . without case as shown here. Usually, how- .

The use of styrene, instead of the usual wax,improves the “seal- ever, they are mounted in standard cases.

ing,” thus providing much better stability. Moreover, because
the styrene has a lower power factor, the losses are less, and cur-

rent ratings (for the same temperature increase) are higher.

At the present time limited to use in high-priority equipment,
styrene capacitors are expected to find a wide range of uses in

postwar transmitting, communication, and electronic equipment.

For complete information on Faradon Capacitors, for any
purpose, write to the Engineering Products Department, RCA
Victor Division, Camden, New Jersey.

BUY MORE WAR BONDS

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION ¢ CAMDEN, N. J.

In Canada, RCA VICTOR COMPANY LIMITED, Montreal
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