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HOW [MYCALEX BUILDS BETTER
PEACETIME PRODUCTS

As high frequency insulating standards become more exacting, the more
apparent become the many advantages of MYCALEX over other types of
materials . . . in building improved performance into electronic apparatus.

For 27 years MYCALEX has been known as ‘““the most nearly perfect’
insulation. Today improved MYCALEX demonstrates its superior properties
wherever low loss factor and high dielectric strength are important ... where
resistance to arcing and high temperatures is desired . . . where impervious-
ness to oil and water must be virtually 100%.

New advancements in the molding of MYCALEX now make available the
production of a wide variety of parts with metal inserts or electrodes molded
in to create a positive seal.

It pays to become familiar with the physical and electrical
properties of all three types of MYCALEX — MYCALEX 400, Y NCE 19,9

MYCALEX K and MYCALEX 410 (MOLDED). Our engineers
invite your inquiries on all insulating problems. M! mg!
THE INSULAYOR

TRADC MARE REC U 3 PAT OFF

MYCALEX CORPORATION OF AMERICA

“Owners of 'MYCALEX’ Patents’’
Plant and General Offices, CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y.




THE NC-46

The new National NC-46 Receiver is a fine performer

at a moderate price. Ten tubes in an advanced
superheterodyne circuit provide excellent sensitivity
throughout the receiver’s range from 550 KC to
30 MC. Circuit features include an amplified and de-
layed AVC, series valve noise limiter with automatic
threshold control, CW oscillator and separate RF and
AF gain controls. The push-pull output
provides 3 watts power, and the AC-DC

power supply is self-contained.

\
<¢>—NATIONAL COMPANY, INC., MALDEN, MA

SS.
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Western U Electric

1 KWs

NOW IN PRODUCTION

DFSICNED by Bell Telephone Laboratories —
built by Western Electric—this 1 KW assures
you of a radiated signal truly representative of
FM at its best!

The 1 KW will be followed in production by the
250 Watt, 3 KW, 10 KW and 50 KW transmitters.

Get in touch with your nearest Graybar Broad-
cast Equipment Specialist for assistance in planning
your entire FM plant. Enter your order now at
existing firm prices!
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This very unusual photograph
was taken at the time of the first
(lcmunslr.nmn of television trans.
mission over AT & T's New
York-W ashington coaxial eable.

We chose it as a cover picture
because it seems to sum up, more
cloquently than any words, the
highest conception of cooperation \
between enginecring and govern- =
ment in the serviee of publicinter-
est, convenience, and necessity.
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TRADE MAAK REG.

—the manufacture
of transformers to fit the
specialized requirements

of the Electronic Industry

CHICAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION

3501 ADDISON STREET

CHICAGO, I8

1. ArteEr WorLp War I1
2. IFFM-AM CONTROVERSY

* Business errors grow through com-
].p(-titi\'(- conditions, and so long as
there are enough inexperienced but vigor-
ous exceutives who will not take the
lessons of history, they, by their mistakes,
can force the more prudent and histori-
cally learned into errors that become
competitive necessities.

* Let's look at some of the mistakes of
the 1920°s,

“The first seems a little unreal right
now when we are in a period of rising
prices. But deflation will come, and with
it a temptation to go into price selling
which eventually leads to frenzied price-
cutting. This soon loses its business value
and becomes a kind of mania in itself.

**Another mania that is just as dan-
gerous is that of volume for voluine’s sake.
During the "20s, how many companies had
to learn the hard way that there is a dif-
ference between mere volume and profit-
able volume?

" Competition in service is another dan-
ger. No one denies the value to any
business of offering to its customers extra
services. But when service becomes a
shibboleth and businesses attempt to com-
pete on a service basis, cach company
offers more and more services until the
cost of service is eating up the profits.

*Closely allied to mania for volume is
the tendeney to overload dealers. Over-
enthusiastic sales managers and over-
optimistic advertising men tend to forget
that a sale is only consummated when the
product reaches the ultimate consumer.
They proceed. therefore, to load up deal-
ers, and then are amazed when sales at
the factory plunge downward because
sales from the store are not in proportion
to sales to the store.

“Competition in extending credit is
another dangerous tendency in competi-
tive markets. As dealers become stocked
up with various lines, as the urge to get
new dcalers becomes more and more
vital, there is a temptation to take on
marginal or sub-marginal dealers. Credit
men are asked to let down the bars. Even-
tually the sub-marginal dealers fail and
the companies who used lax credit as a
sales method find themselves in a worse
case than had they used strict credit
policies.

*“*Then there is the temptation to make
too many models or too many variations

(CONTINUED ON PAGE 73)
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%aw mééa%e./ An FM Radiotelephone
with a truly NATURAL voice quality?

New KAAR FM radiotelephoncs offer an improvement
in tone quality which is suprising to anyone who has had
previous experience with mobile FM equipment. The
over-all audio frequency response through the KAAR
transmitter and receiver is actually within plus or minus 5
decibels from 200 to 3500 cycles! (See graph below.) This
results in vastly better voice quality, and greatdy improved
intelligibility, In fact, there is appreciable improvement
even when the FM-39X receiver or one of the KAAR KAAR LOUD SPEAKER, remate contrals for tronsmitfer
FM transmitters is employed in a composite installation, ond receiver (illustrated obove) and the fomaus Type

KAAR FM transmitters are equipped with instant-heat- 4-C push-to-10lk microphane ore omong the occes-
ing tubes, thus making it practical to operate these 50 and
100 watt unics from the standard 6 volt ignition battery
without changing the generator, Inasmuch as standby IMPROYED OVER-ALL FREQUENCY RESPONSE
current is zero, in typical emergency service the KAAR THROUGH KAAR FM TRANSMITTER AND RECEIVER

o 1 3

sories furnished with the equipment

FM-50X (50 watts) uses only 4% of the battery current re-

quired for conventional 30 watt transmirtters. Baccery drain § TV TR e mBaa

for the KAAR FM-100X (100 watts)is comparably low. s I:v O \Aj\
For full informationon new KAAR FM radiotelephones, sl ] i 4

\\’rit(: today fOl‘ Bulletin No. 24 A-46. e i u!'&mc:orn cvcu':o:n s:cg::: oo oo

KAAR ENGINEERING €O =T ——
ENGINEERING
E=nco L=

®
PALO ALTO +* CALIFORNIA
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INCREASE COVERAGE . . . IMPROVE RECEPTION WITH
RAYTHEON'S VOLUME LIMITER!

e

Hinged front panel gives access
to all components.

&

Back dust cover slides off
to expose all wiring.

MAKE YOUR AIR-TIME more valuable
by increasing the useful range of your
signal and greatly improving recep-
tion. By more effectively using your
present transmitter power, Raytheon’s
new Volume Limiter will raise your
average percentage modulation with-
out any audible increase in harmonic
distortion.

Designed for use in high fidelity AM
or FM speech input systems, this Lim-
iter meets or exceeds all FCC require-
ments for FM transmission. Frequency
response is from 30 to 15,000 cycles.
Limiting action, independent of fre-
quency response, prevents distortion
and over-modulation. Variable recov-
ery time, controlled by operator, as-
sures proper recovery time for all types
of programs. Separate input and out-
put controls. Attenuators easily handle
input variation from — 40 DB to 20
DB. Meter, with rotary selector switch,
checks plate current of critical tubes
and shows exact amount of compres-
sion.

Actual engineering curves prove the
following outstanding performance:
compression ratio of 10 to 1, distortion
less than 19%, noise level of 60 DB or
better. Maximum output 423 DB.

Attractive modern styling, beauti-
fully finished in medium metallic tan.
Designed for mounting in standard
relay rack or cabinet, front panel 19”
x 14”. Instant access to all components
through hinged front panel. All wir-
ing on vertical chassis is exposed, with-
out removing unit from rack, by slid-
ing off back dust cover.

No waiting—promptdelivery. Write
for price and complete specifications.

Eveellornce 11 Etectiondes

RAYTHEON MANUFACTURING COMPANY

Broadcast Equipment Division, 7517 North Clark Street, Chicago, Il

DEVOTED TO RESEARCH AND MANUFACTURE FOR THE BROADCASTING

INDUSTRY



For FM and TV

NEW ANDREW COAXIAI CABLE WITH

J

Meets Rigid FM-TV Standards

A new coaxial cable, especially designed for FM
and TV use, is now a reality at the Andrew Co.
Scheduled for mid-June delivery to the first orders
received, these new cables, in 4 sizes, introduce
the following important engineering features:
1. Characteristic impedance of 51.5 ohms. (The
regular Andrew cables for AM applications have
a nominal impedance of 70 ohms.)
2. Connectors and associated fittings have been
engineered with special care to avoid reflections
and discontinuities. Being completely solderless, these fittings simplify
installation and eliminate problems of flux corrosion and pressure leaks.
3. Insulators are spaced 12 inches apart in the 3 large size cables, and
6 inches in the g-inch cable.
4, Improved low loss insulation material is used, having a dielectric con-
stant of 6.0 and a maximum loss factor of .004 at 100 mc.
5. Close tolerances have been established on conductor and insulator
dimensions, in order to maintain a constant characteristic impedance.
e 6. Inner and outer conductors are made of copper
_ having a minimum conductivity of 95% IACS at
25° centigrade.
Your order now is the best assurance of early
delivery on this new coaxial cable for your FM
or TV installation.

Write or wire the Andrew Co., 363 East 75th
Street, Chicago 19, lllinois, for complete infor-
mation or engineering advice on your particu-

lar application.

3"

CABLE

. = =

ATTENUATION CURVE aas o ool [ e
Anenuot.ian is calculated * PRBE= T i
ta pravide far canduc- P BT e

tar and insuvlatar lass, TR
including a 10% derat- 34 DlamEne 1ym 457

3
113

. ra
ing factar ta allaw for fii8
resistance of .ﬁmr.|gs “‘r"‘;\ PPt e
and far deteriaratian 12
with time. i
° 4] 1t
.Tile new 51.5 0’3"‘ / moumcv IN MEGACYCLES
air insulated coaxial O %

cable for FM and TV

cames in 4 sizes, priced tentatively as fallaws: 7% ”,
42¢ per ft.; 154", 90c per ft.; 3% ", $2.15 per ft.;
6%", $5.20 per ft. Andrew Ca. alsa manufactures
a camplete line af accessaries far caaxial cables.

COAXIAL

| Sylvania: R. . Almy has been named

assistant gencral sales manager of the
radio division, with Harold H. Rainier
succeeding himn as manager of distributor
sales. Almy will be located at Emporium.
while Rainier will be in Chicago.

RCA: Col. W. W. Watts, recently released
from the Signal Corps, has joined the
engineering products department as gen-
eral sales manager. Before the war, he was
Zenith vice president in charge of Win-
charger 'Corp., and later radio and major
clectrical appliance mail order sales mana-
ger for Montgomery Ward.

Echophone: Wm. R. Whittaker Company,
Los Angeles. will distribute Echophoue
receivers in southern California, under the
direction of Whittaker sales manager
Duane R. Larrabee.

Western Electric: Walter M. Reynolds, AT&'T'
information manager since May, 1944.
has been appointed W. E. publications
manager, in charge of produeing sales and
instruction manunals, and preparation of
displays, exhibits, and posters. e is
succeeded at AT&T by R. 1. Johannesen.

Kluge: New general manager in charge of
sales and production for Kluge Electronies
is Ray Reilly, west coast radio sales
executive who is remembered as sales
manager for the original Sonora Company.

General Radio: Ivan G. FEaston has been
appointed manager of G.R’s. New York
engineering and sales office, suceeeding
Martin A. Gilman who is now back with
the sales engincering staff at Cambridge.
At the Chicago office, Kipling Adams.
formerly assistant manager of the service
departinent, has succeeded Lucius E.
Packard who resigned recently to em-
bark on a manufacturing venture of his
own.

Sylvania: Yas transferred D. W. Gunn, of
the radio tube division, from New York
to the Cleveland office at 295 Union
Commerce Building. He will work with

equipment manufacturers in Michigan.
Ohio. and Indiana.

W’
ANDREW CO.

363 EAST 75th STREET
ILLINOIS

6 ‘/' ”
COAXIAL
CABLE

Ward Leonard: 1las opened a sales office in
the Industrial Office Building, Newark 2.
R. W. Yonasch, formerly of the home
office sales engineering department, is in
charge.

CHICAGO 19,

8 FJM axp TELEVISION



FOR UHF AND SHF DETECTION
X AA7YITY SILICON DIODES

FEATURES

Low noise level.

Rugged construction.

Gold plated for low contact resistance.
Low capacitance.

Low inductance.

No heater.

High conversion efficiency.

O ed

Hermetically sealed.

Resistant to shock and vibration . : . function-
ing over a wide range of ambient tempera-
tures . . . Sylvania Silicion Diodes offer
exceptionally interesting potentialities.

They are especially effective as converters
and rectifiers for ultra and super high fre-
quencies. They have found one of their most
important applications as first detectors in
microwave receivers.

Asymmetrical characteristics make these
Silicon Diodes useful in low voltage applica-
tions. On reversal of current direction, instant
high blocking action results.

Sylvania Silicon Diodes are available in
many types. Three popular types are:

GOLD PLATED
PIN CONTA

IN21B Recommended for 3,000 mc. operation
CERAMIC

1N23B Recommended for 10,000 mc. operation
IN26 Recommended for 25,000 mc. operation » SI&JCON

S Al GOLD PLATED
BASE CONTACT

For lower frequencies and higher voltages ; ADJUSTING
and currents, the Sylvania Gx metal Crystal REW

Diode, Type 1N34, is recommended.

Sectional view of the Sylvania Silicon

. S Diode, showing component parts.
Investigate the potentialities of these new —

circuit elements pioneered by Sylvania
Electric. Your inquiries are invited.

SYLVANIA¥ ELECTRI

Electronics Division . . . 500 Fifth Avenue, New York 18. N. Y.
MAKERS OF ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

March 1946—formerly ¥ M Rapio ELEcTRONICS 9
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; . which uses only 10 receiving-type tubes. The heart of

this system is the G-E Phasitron. This tube, with its wide
l‘ I l \ I l é | phase shift, allows a frequency multiplication of only
’ K

‘ ‘ 432 to produce a + 75-kc swing at the output frequency.

ngg () This is the simple all-electronic modulation system
) % | |

Frequency conversions are unnecessary, thereby elimi-
nating spurious responses. Important, too, is direct
. 2 ’ single-crystal control—independent of modwulation.

a .

B
2 %
&
f:.
FRONT VIEW
} | ] ) ‘ ) | H R [ ]

GENERAL {3 ELECTRIC

160-E3-6014

FIRST AND GREATEST NAME IN ELECTRONICS



FM TRANSMITTER

Oaly 9 r f circuits and 10 r-f tubes from crystal
to output frequency. Direct crystal control with
one crystal. Minimum number of components
and controls.

Vertical chassis construction. Full length front
and rear doors. Plenty of room to work in.

Your transmitter today—your exciter tomor-
row. Allows increase in power with no equip-
ment obsolescence. Simplified inter-unit con-
nections.

For information on this outstanding trans-
mitter and the complete line of G-E FM broad-
cast equipment, call your G-E broadcast sales
engineer, or write: Electronics Department,
General Electric Company, Schenectady 5. N. Y.

REAR VIEW

ANTENNAS <« ELECTRONIC TUBES « HOME RECEIVERS

FM-TELEVISION - AM

S GE for ol Free



Sherron
TELEVISION TRANSMITTER

——

Model SE-100

Designed and manufactured to meet the demand
for more coverage, the Sherron Transmitter can
be brought from 250 Watts to 50 KW. Individual
bays of additional power can be incorporated as needed.

Starting with a 250 watt unit, bays can be added
for the required power. All controls are located at the
front; ease of control is the keynote. Ample room is
provided for water-cool operation. Change-overs
are instantaneous.

The Sherron-developed plug-in arrangement saves time and
trouble, and eliminates cause for delay. This model
can be manufactured for either Video or Aural
(AM or FM), both built into the

same cubicles.

b .
8 Sherron
Electronics

12 FM AND TELEVISION



VHF-UHF
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‘ | .( BIRD ELECTRONIC corPoRATION

FORMERLY BIRD ENGINEERING COMPANY
v‘ Tnstnumentation for (Zoarial 7 2

1800 EAST 38th STREET <+ CLEVELAND 14, OHIO
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OThe circuits that stabilize modulation are com-

pletely isolated from the direct carrier path, al-
lowing no variation in the quality of program
transmission.

o Improved method of direct frequency modula-
tion and stability of the mean carrier frequency
is accomplished by an all electronic system. No
mechanical regulators to wear out of adjustment.

Mean carrier frequency is maintained within
close limits of assigned channel, with an imme-
diate and automatic control circuit employing a
crystal oscillator.

o Federal's “FREQUEMATIC" Modulator circuit
has a greater dynamic range of modulation. No
distortion over the entire range of modulation.

6 DESIGN FEATURES THAT MEAN BIG NEWS IN FM

Utilizing a discriminator circuit, frequency of
the master oscillator is stabilized to exactly that
of a standard crystal through a method of fre-
quency division. The unit has a spare crystal
readily accessible for instant use.

o Frequency division is accomplished through
multi-vibrator circuits with stable and rugged
mechanical as well as electrical characteristics.

eOERY
< )

@) Federal

one b

FM AxD TELEVISION



HERE'S THE

BIG NEWS

1—3—10 and 50 KILOWATT
FM RADIO EQUIPMENT

The “FREQUEMATIC” Modulator takes
its place as part of the complete “package”
of FM broadcasting equipment offered by
Federal. From one source, you get every
piece of broadcasting gear to set up opera-
tion now . .. from studio equipment to trans-
mitting tower . .. all precision-engineered, all
matched, all of highest quality. No more
piecemeal assembly of components, and un-
certainties of divided responsibility. Fed-
eral assumes full responsibility for delivery
and installation of a complete FM Broad-
casting System. For complete details, write:
Federal Telephone and Radio Corporation,
Newark 1, New Jersey.

*Trade Mark

lelephone and Radio Corporation

Newark 1, New Jersey
Export Distributor:
Internctional Standard Blectric Corporation

March 1946 --formerly FM Rapio ELECTRONICS




TEMCO will deliver
within 30 to 60 days

equipment for any of
the following services:

® FM and AM
BROADCASTING

AVIATION and MARINE

POLICE - FIRE - FORESTRY
and PUBLIC UTILITY

POINT - TO - POINT
COMMERCIAL

AMATEUR and CITIZEN Police - Fire - Forestry
and Public Utility

Send us your requirements
for IMMEDIATE action

e —h, © Pop—t © b —— o Ol G

Amateur and Citizen

Aviation and Marine

RADIO COMMUNICATION EQUIPMENT

Point - to - Point TRANSMITTER EQUIPMENT MFG. CO,, INC.
Commercial 345 Hudson Street, New York 14, N. Y.

World Radio Histo|



Aroundthe corneror
around the world...

Finch Facsimile (Telefax) means high-
speed and completely accurate commu-
nication —in writing.

Every word written, every diogram
drawn, every photograph printed on
paper up to 8%2” x 11” can be tran-
scribed electrically to sensitized paper
as far as radio or wire will reach, in
from two to four minutes!

Due to the number of words and the
detail of pictures that can be shown in
a sheet this size, “Faxograms’ constitute
the world’s fastest as well as most flex-
ible and accurate system.

And the Finch "Air-Press”—broadcast-
ing all kinds of printed matter, with
illustrations, offers unlimited fields for
progress in publishing, entertainment
and education by radio.

Write for description of Finch Patents cantrib-
uting to Finch Waorld leadership in Facsimile.

FINCH Telecommunications Inc.
PASSAIC, N. J., U. S. A.

NEW YORK OFFICE: 10 EAST 40 ST.

T am
qta
{ax© =

“a“ o“rierﬂ

the opustatt

ZA0\0 (

N————\ lf-synchronizin
\ ) ——— selt-sy g

inch facsimile
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THEsSUPER TURNSTILE-

—4¢ R

CA's New, Wide-band, High-gain

Extremely broad frequency characteristics

® High gain (approximate power gain:
1.25, 2.5, and 4 for one-, two-, or three-
section antennas)

® Lower transmitter power for a given
coverage

® One size operates at any frequency from
88 to 108 mc

® Handles up to 20 kw—which can be in-
creased very simply by substitution of
larger feed line

® Easy and inexpensive to install—single-

pole mounting

Fewer feed points and end seals

Pretuned at factory

No field adjustments required

A standardized, “packaged” item—comes

complete

Entire structure can be grounded

® Circular field pattern (easily modified for
FM to “figure-8” or in-between patterns)

® Withstands high-wind conditions and ice

® Two FM transmitters can be diplexed

into a single antenna

® Both sound and picture television
transmitters can be diplexed into a
single antenna

RCA'S NEW LINE OF FM

«=The 250-watt FM [l B
exciter featuring | HECE SOOS
new circuits, new ' — i
tubes, and a new type
of construction.

e 1Y
The t-kw FM trans- meed AL
mitter. Note how
RCA’s '*add-an-
amplifier” design re-
sults in “single-unit”™
appearance for any
power size. -

18 FM axn TeLEVISION



Antenna for FM and Television Stations

This new RCA antenna, we believe, is a real
step forward in the art of FM and Television
Broadcasting.

Its most notable feature is the use of bat-
wing-shaped “current-sheet” radiators in place
of the dipole arms of prewar turnstiles.

The chief effect of the “current-sheets” is to
broaden the antenna’s operating characteristic
so that the impedance reflected on the trans-
mission line is almost equal to that of the line
itself over a frequency range of 20 per cent—
nearly twice the entire FM band! Hence, there
are no tricky field adjustments to worry abour.

Write today for a copy of our new leaflet which
fully explains how this unique antenna works,
and why it assures you the long list of advantages
summarized at the left. Radio Corporation of
America, Dept. 35-C, Broadcast Equipment Sec-
tion, Camden, N. J.

The West-East current sheets showing the transmission-line con-
nections. The sheets are fed in push-pull. For television, the connec-
tions are made as shown here, i.e., the outer conductor of the coaxial
line is attached to the one shect and the inner conductor to the other g

sheet. For FM, separate coaxial lines feed the two sheets of each et
dipole. The North-South radiators (not shown) are fed in a similar

manner, but with a 90-degree phase displacement.

BROADCAST AND TELEVISION EQUIPMENT

A) RADIO CORPQRATION of AMERICA

ENGINEERING PRODUCTS DIVISION. CAMDEN, N. J.

! ”
TRANSMITTERS FEATURING ‘'‘DIRECT FM’’ AND GROUNDED GRID

<g=The 3-kw FM transmitter. A

" r fl
eSS eSaE8 'FF' new hollow base frame on all | |.B. I -..-].!.-

ratings provides space for inter-
unit wiring. No under-floor
conduits required.

. i il

The 0-kw FM transmitter.
Conrrols for all ratings cen-
tralized on flush-mounted strips
accessible through centers of
doors. (25- and 50-kw ratings
will also be available.) -

|
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Wave Makers

“A leaping trout awakens the still
pool to life in waves that move in
silent rhythm.”

In the same way, when you speak
over the telephone, vibrating elec-
tric currents speed silently away
with the imprint of your voice over
the wire and radio highways of the

Bell System.

EXPLORING AND

20

INVENTING, DEVISING

Tomorrow, the vibrations will be
the living pictures of television. All
are examples of wave motion.

How to produce, transmit and
receive electrical wave motion is
the basic problem of the communi-
cation art.

Bell Telephone Laboratories,
which exist primarily to invent and

AND PERFECTING,

deveclop better communications for
the Bell System, devote the teamed
efforts of physicists and mathema-
ticians to the production and con-
trol of electric waves in all forms.

Out of these fundamental studies
have come the discoveries which
keep the Bell System at the fore-
front of the communication art.

BELL TELEPHONE LABORATORIES

FOR THE CONTINUED IMPROVEMENT OF TELEPHONE SERVICE

FM axp TELEvVISION



Professional Service Directory

Jand/:y 8" /,?ai/ey

AN ORGANIZATION OF
Qualified Radio Engineers
DEDICATED TO THE
SERVICE OF BROADCASTING

National Press Bldg., Washington, D. C.

RAYMOND M. WILMOTTE
Consulting Radio Engineer

PAUL A. DEMARS
Associate

1469 Church St.. N.W., Washington 5,D. C
Decatur 1234

i

T RANK 1.

z" cINTOSII

Consulting Radio Engineers
710 111h St. N.W., Wash. 5, D. C.
MEtropolitan #477

el
ANDREW CO.

Consulting Radio Engineers
363 EAST 75th STREET, CHICAGO 19
Triongle 4400

MAY & BOND
CONSULTING RADIO ENGINEERS
* *x *

1422 F Street, N. W. Wash.4,D.C.

Kellogg Building Republic 3984

JOHN J. KEEL

Consulting Radio Engineers

Earle Building
NATIONAL 6513

Washington 4, D. C.

e TELEPHONE BRIDGEPORT 5-2055 e

GARO W. RAY

Consulting Radio Engineers
For Stondord ond FM Services
991 Brood Street, Suite 9-11
Bridgeport 3, Conn,

LABORATORY: Hilltop Drive
Strotford, Conn.— Phone 7-2465

Herbert L. Wilson

and Associates
ConsuLTING Rap10 ENGINEERS
AM-FM Television Facsimile

1018 Vermont Avenue, N.W.
Washington 5, D. C.

NAtional 7161

H. V. Anderson

———AND ASSOCIATES-

e Consulting Radio Engineers

715 American Bank Bldg. Tel. RAymond 0111
New Orleans 12, Louvisiana

The

ROBERT L. KAUFMAN
ORGANIZATION

e Construction Supervision (FM-AM),
Technical Maintenance, and Business Ser-
vices for Radio Broadcast Stations.

Munsey Building Washington 4, D, C.
District 2292

DIXIE B. MCKEY
ROBERT C. SHA

CONSULTING
RADIO ENGINEERS

Suite 405
NAtional 6982

1108 16th Street, N. W.
Washington, D. C.

Frequency Measurements
Highest Accuracy — Anytime

One of the best equipped monitoring stations
in the nation

STANDARD

MEASURING & EQUIPMENT CO.
Phones 877-2652 Enid, Oklohoma
Since 1939

MORE RF KILOWATT HOURS
PER DOLLAR WITH

F & O TRANSMITTING TUBES
Freeland & Olschner Products, Inc.

611 Baronne Street, New Orleans 13, La.

Raymond 4756
High Power Tube Speciolists Exclusively

FREQUENCY MEASURING
SERVICE

Exoct Measurements ~ of any time

RCA COMMUNICATIONS, INC.
64 Broad Streot NowYork 4, N. V.

(S

Rodio Engineering Consultants,
Frequency Moniforing

Commercial Rodio Equip. Co.

International Building .
321 £ Gregory Bovlevard .
Cross Roads of the World .

W ashington, D. C.
Konsos City, Mo.
Hollywood, Calif.

RATES FOR

PROFESSIONAL CARDS
IN THIS DIRECTORY
$10 Per Month for This Standard
Space. Orders Are Accepted
for 12 Insertions Only

/ K"_I.I'lc!:\\

\:um‘om(‘s )
/

1031 N. ALVARADO . LOS ANGELES 26, CALIF

Cudtom-/.?ui/t

SPEECH INPUT EQUIPMENT
U. S. Recording Co.

1121 Vermont Avenue
Washington 5, D. C.
Districs 1640
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hallicrafters « =%/ S-40

New beauty and per-
fect ventilation in the
perforated steel top

Separate electrical
bandspread with in-
ertia flywheel tuning.

Tuning range from
540 ke to 42 Mc con-
tinvous in four bands

Self-contained, shock
mounted, permanent
magnet dynamic
speaker

All controls logically
grouped for easiest
operation., Normal
position for broad-
cast reception
marked in red, mak-
ing possible general
use by whole family.

Automatic noise
limiter

3-position tone Standby receive Phone jack
control switch

{APPROXIMATELY)

New design, new utility in a great $795_0

new communications receiver. . .

Here is Hallicrafters new Model S-40. With this great communications receiver, handsomely designed,
expertly engineered, Hallicrafters points the way to exciting new developments in amateur radio. Read
those specifications . . . it's tailor-made for hams. Look at the sheer beauty of the S-40 . . . nothing like it
to be seen in the communications field. Listen to the amazing performance . . . excels anything in its price
class. See your local distributor about when you can get an S$-40.

22

co HT 45 THE HALLICRAFTERS CQ

INSIDE STUFF: Beneath the sleek exterior of the S-40 is a beautifully en-
gineered chassis. One stage of tuned radio frequency amplification, the
S$-40 uses a type 6SA7 tube as converter mixer for best signal to noise
ratio. RF coils are of the permeability adjusted “micro-set” type identical
with those used in the most expensive Hallicrafters receivers, The high
frequency oscillator is temperature compensated for maximum stability.

Fram every angle the S-40 is an ideal receiver for all high frequency
applications.

hallicrafters raoio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.

Sole Hallicrafters Representatives in Canada: Rogers Majestic Limited, Toronto - Montreal

FM axp TeLEVISION



THE RADIO INDUSTRY NEEDS THE FGC'S HELP

Commission’s Failure to Implement Radio Industry's Postwar Expansion Has Been

ITARLES R, DENNY, JRR., in his new
position as acting chairman of the

FCC, certainly has the good wishes of the
radio industry. He has demonstrated a
tremendous capacity for cffective effort,
hoth as general council for the FCC and
as a Commissioner. There is every reason
to have confidence in his ability to ad-
minister the complex affairs of the FCC
organization.

Mr. Denny has been called a Porter
disciple, and his designation by President
Truman as acting chairman was the result
of Paul Porter’s recommendation.

It is not vet elear what this will mean
to the radio industry. Like Mr. Porter,
Charles Denny is a lawyer. He received his
ALB. from Amberst in 1933, and his LL.B.
from Harvard three years later. After two
vears with the Washington law firm of
Covington, Burling. Rublee, Archeson &
Shorb, he entered the Department  of
Justice as attorney in the condemnation
section of the Lands Division,

He rose rapidly in the Government serv-
ice, joiming the FCC in February, 1942,
as assistant general counsel in the Divi-
sion of Litigation and Administration. In
October, 1942, he suceeeded Telford Tay-
lor as general counsel, and was named a
Commissioner for a 7-vear term in March,
1945.

Now, the measure of a lawyer's success
in the practice of his profession is his abil-
ity to produce an answer by which he can
gain his point in any given situation.
Failing to do this, he must be able to block
a deeision favorable to his opponent. In
other words, to an attorney, it is still pos-
sible to win as the result of a postpone-
ment, But to any man of business, to
whom time is the essence of profit, post-
ponement represents loss of revenue,

These familiar facilities of the legal
profession have been used  vigorously.
effectively and. in the opinion of many
leaders of the industry, arbitrarily by
Paul Porter in his handling of FM broad-
asting. As a result, the reconversion plans
of FM transmitter and receiver manuoface-
turers have been delayed at least a year,

Here is a specifie example of disserviee
to the general public and to the workers
and management of an industry whose
affairs are administered by a man who
uses all the deviees of the legal profession
to prevail over those who disagree with
him.,

On May 25th, when frequencey alloca-
tions were assigned to all other services
operating above 30 me., no deeision was

March 1946

Costly fo Labor and Management

BY MILTON B. SLEEPER

reached on FM broadeast frequencies
the one development which would benefit
the public most, and which could make
the greatest contribution to maintaining
a high rate of employment in the radio in-
dustry after the war. Instead, three al-
ternative assignments were proposed for
subsequent investigation.

Manufacturers protested ' vigorously
against this delay in assigning FM broad-
cast frequencies. Television Broadeasters
Association, FM Broadcasters, Ine., and
the Pioncer FM Manufacturers Confer-

CHARLES R. DENNY, JR.,, NOW ACTING
CHAIRMAN OF THE FCC

ence promptly passed resolutions calling
upon the FCC to make the No. 1 Alterna-
tive effective at onee, giving FM 48 to 68
me., with 68 to 7+ and 78 to 108 mec. for
television.

The announcement of the three alter-
native plans was accompanied by an ex-
planation which stated. in part, that
“equipment considerations should not be
complicated by moving to the higher fre-
yuencies unless it is clear that there will be
definite advantages from a propagation
standpoint.™

However, under pressure from the in-
dustry. the final choice of the No. 8 Al
ternative, moving FM to 88 to 108 mec..
was announced on June 27, 1945, This was
done in the face of statements from man-
ufacturers explaining that neither designs
nor tubes were available for receivers and
transmitters on 88 to 108 me. Morcover,

14 FCC Delay 1s Threat to Radio Industry” F M
AND TELEVISION, June, 1943, page 26

formerly FM Ramo-ELEcTRONICS

as was disclosed subsequently, the Norton
testimony supporting the use of the higher
frequencies had been proved, at the Seeret
Hearing on Mareh 12 and 13, 19435, to be
grossly in error,

Confronted by a complete shift of FM
frequencies, the Pioneer FM Manufac-
turers Conference, meeting on July 6th,
announced that, as a serviee to radio listen-
ers, they would provide 2-band FM tun-
ing. Thereupon, Chairman Porter stepped
into a situation over which he had no jur-
isdiction whatever with the pronounce-
ment that “The Commission is informed
by transmitter manufacturers that 10
kilowatt transmitters will he immediately
available for the new band,” and that “the
Commission might very well take the po-
sition that it was necessary to put an end
immediately to all IFM transmissions in
the old band in order to protect the publie
from an unnecessary expense 2 and to in-
sure that the change-over to FM's new
and permanent home should not be de-
layed.™

Now, the truth was that Chairman
Porter had not been informed by any
authoritative source that " 10-kilowatt
transmitters will be immediately available
for the new band.” That statement was
nothing more than a lawyer’s answer to
justify his position. There was not a word
of truth in it, and the RM.A reported to
him that the transmitter manufacturers
would not have 10-kw. FM cquipment for
10 to 12 months,

In January, 1946, Chairman orter
stated in an artiele 3 under his own signa-
ture that ™.\ recent canvass of mannfae-
turers made by the Commission revealed
encouraging progress in the production
of the lower-powered transmitters and the
availability of some 10- and 50-kw, trans-
mitters by summer.”

Chairman Porter might reply: “All
right, I was out twelve months, So what? ™
To a lawyer, a year’s time is not impor-
tant, but to radio factory workers a year's
idleness would likely cost their life's sav-
ings, and require them to mortgage their
future to keep their families from starv-
ing. And to a manufacturer, a year's delay
might well mean bankruptey.

As a publie servant, the Chairman of
the FCC is not privileged to invent jus-
tification for an arbitrary and unsound de-

(CONCLUDED ON PAGE 62)

2 Set nanufacturers testified that the cost to the
public of including old-band tuning would be $1.50
to $3.50.

3 As I See 1t by Paul A, Porter, The Journal of
Frequency Modulation, February, 1946,



AUDIO DISTORTION IN RADIO RECEPTION

Observations of a Radio Engineer Who Believes That the Best Reproduction Is Exact Reproduction

HIS information represents the efforts

of a hobby; it has no particular connec-
tion with the business interests of the
Measurements Corporation or any other
company. The ecriticisins given in this
paper are presented with the hope that
they will further the best interests of the
radio industry.

It has been customary to specify only
the amplitude response and harmonie dis-
tortion of audio systems. There are two

- m

BY JERRY MINTER™

~

from the application of a unit or step fune-
tion to a network having too sharp an
amplitude eutoff. The Bell Telephone
Company ignored this as long as sufficient
damping was present to prevent continu-
ous oscillation (which is ealled singing).
The public has been forced to accept such
“Johnny-One-Notes” because the 1ell
Telephone Company knows best what’s
good for us.

The transient response can best be

FIG. 1. EFFECT OF TOO SHARP CUTOFF

other important forms of distortion: poor
transient response and cross modulation.
This paper is concerned with these latter
two, since the author feels that ignorance
of their importance is chiefly responsible

*Chief Engineer, Measurements Corporation,
Boonton, N. J. A paper delivered before the Radio
Club of America, Columbia University, New York

City. Offices of the Radio Club are at 11 West 42nd
Street, New York.

FIG. 2. CRITICALLY DAMPED RESPONSE

for the failure of many so-called *‘high
fidelity” audio system tests.

Transient Response  The early connection of
amplitude band-width with fidelity of re-
production can probably be attributed to
the Bell Telephone Company. The fallacy
of neglecting transient band-width of the
audio system arose because it was cus-
tomary to assume that speech and music
are made up of continuous tones. We all
know that audible sounds have transient
character, since they must start and stop
somctimme, The percussion instruments
and staecato score on the brasses particu-
larly demand good transient response.

A\ charaeteristie ringing at the eutoff
frequeney results from insufficient tran-
sient band-width or too sharp a cutoff in
the amplitude band-width response. Fig. 1
indicates the transient response resulting

FIG. 3. NETWORK CHARACTERISTIC

measured by applyving a square wave of
3 to 10 ke. to the audio system. If the
cutoff is gradual and well damped, no
Johnny-One-Notes will be observed. Usu-
ally output transformer resonance will
cause slight oscillations well above the
audio range which can be neglected, if
well damped. Negative feedback generally
accentuates these damped oscillations

ADEQUATE TRANSFORMER COSTS $1.79, WEIGHS 5% LBS.

24

79-CENT OUTPUT TRANSFORMER FROM RADIO SET, 3 LB.
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which may become continuous at a super-
audible frequency and actually overload
the amplifier.

Fig. 2 is taken from Kallmann’s ‘“Trans-
versal Filters”’, Proceedings of the Institute
of Radio Engineers, July, 1940. This repre-
sents a critically damped response of a
network which has the optimum amplh-
tude characteristic shown in Fig. 8. This
curve represents the maximum rate at
which the amplitude response can be
allowed to drop without introducing ring-
ing or Johnny-One-Notes.

Further acknowledgment of the impor-
tance of transient band-widths has come
from Dr. Hanson in his recent paper
before the 1944 National Electronics Con-
ference in Chicago.

Emphasis is now placed on transient
response in television applications, where-
in it is obviously of great significance.
However the principles apply with equal
force to faithful audio reproduction and
are perhaps the number one reason why
the American public demands the tone
control to cut out the Johnny-One-Notes
created by our faithful servant the Bell
Telephone System.

The advent of Frequency Modulation,
with its inherent excellent transient re-
sponsc. has permitted my personal ob-
servation of sound reproduction free from
these effects. The simplicity of direct FM
relay offers great promise for reducing
this and other forms of audio distortion,
without the great expense involved in the
installation and maintenance of equally
satisfactory long lines and repeaters.

Cross-Modulation Distortion * Cross-modula-
tion distortion is defined herein as the
generation of sum and difference frequen-
cies when two or more tones are applied
simultaneously to a system. Since these
sum and difference frequencies do not

CRASS MODULATION MEASUREMENTS OF MODEL ©5- B

necessarily bear any harmonic relation to
the original tones, the resultant reproduc-
tion has a rather confused or muddled
background accompanying it.

A test for the presence of such distor-
tion is to note whether a solo instrument
in the medium register must have only a
soft or subdued accompaniment in order
to sound clear. If rather heavy orchestral
accompaniment tends to mask the solo
instruinent, this is probably due to cross-
modulation in the systeimn.

Another striking example is presented
when the chureh choir is accompanied by
heavy organ bass. Few systems are cap-
able of justice to this combination because
of cross-inodulation defects.

Such distortions arise chiefly in iron
cored transformers and reactors in the
system. It has been a common experience
for many people to say that FM does not
give as much bass response as AM. 1 have
personally observed this effect, since in
the New York area several networks
originating suitable program material fre-
quently transmit simultaneously via both
AM and FM. Invariably the AM seems
to have more bass.

Since our Company manufactures a
standard signal generator having AM
type modulation, I decided to test its mod-
ulation system for cross-modulation ef-
fects. Fig. 4 indicates the connections and
the resulting spectrum for 30% 50-cycle
modulation. Only two sum and difference
frequencies of 9350 and 1,050 cycles are
produced about 1,000 cycles, and their
magnitude is less than 10 millivolts or
1%. Fig. 5 gives the spectrum for 40%
50-cycle modulation. It can be seen that a
whole family of sidebands have been
created about 1,000 cycles. Fig. 6 indi-
cates about fifty different sum and differ-
ence frequencies for a 50% 50-cycle modu-
lation.

The Model 63-B signal generator uses
some negative feedback, and the fre-
quency response is flat within 1 db or
109 to 50 cycles. It can be seen that only
10% of the second harmonic is present on
Fig. 6. This amount of second harmonic
is scarcely perceptible at such a low fre-
quency because of the harmonic genera-
tion present in the human ear itself. The
resultant spectrum about 1,000 cycles is
definitely noticeable and tends to create
the impression of much heavier bass be-
cause the human ear tends to react in a
somewhat siinilar manner, and our senses
cannot differentiate between synthetic
and natural cross-modulation.

In properly designed FM systems, the
cross-modulation is much less, since it is
not necessary to use iron-core reactors.
Hence the false impression of less bass.
The absence of cross-modulation results
in clean, distinet reproduction. One no
longer shudders when the pipe organ hits
a heavy bass note, for the choir seems to
stand out as tho a sereen or curtain had
been drawn aside.

I issue a challenge to the AM broad-
casters to measure and remedy the cross-
modulation distortion in their transmit-
ters.

I also invite the Bell Telephone Com-
pany to measure the cross-mmodulation on
their transmission lines and repeaters be-
tween even Philadelphia and New York,
not to mention Los .Angeles and New
York.

No wonder the Ainerican public doesn’t
like high fidelity radios. I hold in my hand
the output transformer removed from a
popular make of home receiver. This par-
ticular receiver sold for several hundred
dollars, and its manufacturer has spent
large sums on acoustical improvement but
completely necglected the vital output
transformer. Fig. 7 shows the cross-modu-
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FIG. 6. 50-CYCLE MODULATION INCREASED TO 50%

lation spectrum of this particular receiver
with a resistance load in place of the
speaker. The manufacturer nsed pentodes
without feedback, and I didn't bother
taking any overall acoustical data. You
will note that the 79¢ oatput transformer
vields a generous spectrum., ‘This data was
taken at a $-watt level, since the pushpull
6V6 amplifier was not eapable of supply-
ing more power without serious harmonic
distortion,

Fig. 8 was taken after a larger output
transformer was substituted. This ontput
transformer could probably be made for
$1.79, altho this particular transformer
was designed for 25-cycle operation as a
power transformer. The center-tapped,
high-voltage winding was used for the
plate-to-plate winding with the eenter
tap for B4, while the 6-volt filament
winding was used for the speaker veice-

2%0

coil winding. About 8 db of negative feed-
back was applied after the coupling ca-
pacitors in the audio had been increased
from .05 to .1 mfd. This fecdback helped
damp the speaker by lowering the effec-
tive output impedance of the amplifier.
More feedback would have been desirable
if enough gain were available; however,
this would have necessitated adding an
extra audio amplifier. The 8 db of feed-
back has practically nothing to do with
the improvement in cross-modulation dis-
tortion. Just using more iron with less
flux density in the output transformer has
done the trick. Incidentally the receiver
sounds improved beyond expectations.
It may be noted here that John K.
Hilliard reported in his article in the
December, 1941 Proceedings of the I1RE
that 295 cross-modulation distortion was
not objectionable. It can be seen that the

CYCLES PER SECOND

FIG. 7. CROSS-MODULATION IN COMMERCIAL RADIO SET

speetrum of Fig. 8 just meets this require-
ment. So mueh for the $1.00 improvement.
Let us hope that postwar receiver manu-
facturers will at least do this one thing
in their more expensive models. Note that
the improvement will be most noticeable
in M recetvers when tuned to a program
originating in the station’s own studios
and not transmitted via telephone lines.

Good Audio Practice » Necessary power out-
put is all embracing, since this determines
the amount of iron to be used in the out-
put transformer, size of loudspeaker,
acoustical enclosure, ete. Undoubtedly a
3-watt average clectrical level into a good
reproducer is ample for most homes with
a reasonably low backgronnd or ambient
noise level. This does not mean that the
amplifier output is limited to 5 watts,
but rather that the andio amplifier shonld
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be capable of supplying in the neighbor-
hood of 20 watts to take care of the peak
power requirements  which  occur  fre-
quently in musie, The peaks are of short
duration and can be efficiently accom-
modated by an arrangement developed
by Lincoln Walsh. Fig. 9 indicates the
cross-modulation spectruin into a resist-
ance load from a Walsh amplifier at the
25-watt level. At this level the two type
2A8 tubes are drawing rather heavy cur-
rent and practically operating class B,
but the output transformer is not generat-
ing cross-modulation components as high
as 2%. Incidentally the output trans-
former in the Walsh amplifier resembles
in size a 100-watt 60 cyele power trans-
former.

The Walsh amplifier contains a cathode
follower driver and automatically adjusts
the bias of the 2A3 tubes which allows

them to operate as fixed bias class A out-
put tubes up to about 10 watts, Fig. 10
shows the distortion spectrom at the 10-
watt level. Fig. 11 shows the results with
the Walsh amplifier at 5 watts. It can be
scen that the cross modulation products
are less than 2 millivolts or 0.2%.

Of course, it is necessary to convert the
clectrical output into acoustical sound
pressure, and Fig. 12 indicates the overall
sound pressure spectrum with 5 watts
fed into an HY-12-12 speaker with a Q-3
tweeter. The microphone  was  placed
about 18 ins. directly in front of the
speaker which was operated in my home
as normally used. It is interesting to note
that cross-modulation is present in the
speaker, but the components do drop off
rather rapidly with increasing frequency,
Above 550 cyeles, they are less than %.

Since natural resonance of the HY-12-
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L-W AMPLIFIER AT 5-WATT OUTPUT LEVEL

12 cone occurs around 45 to 50 cyveles,
another set of data was taken with 80
eveles substituted for the 50-cyele tone.
This acoustical ontput spectrmn is plotted
in Fig. 13. It can be seen that the maxi-
mum overall distortion amplitude is less
than 3%.

It is the consensus of most who have
visited my home and listened to good,
direct studio FM programs that faithful
wide-range audio is truly different. Many
have remarked that this doesn’t sonnd
like a radio set. Some say that it sounds
like the orchestra that they may have
heard in Radio City Music Hall or Car-
negic Hall, and then I begin to realize
that the average citizen has never really
heard natural reprodaction by radio,
Since I have had approximately ten years
expericnce as a musician, natural repro-

(CONCLUDED ON PAGE 76)
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F1G. 1. THE AUTHOR AT THE TEST BENCH IN THE STATE POLICE RADIO LABORATORY AT HARTFORD, CONN.

MAINTENANGE PRAGTIGES FOR POLICE RADIO

How Maintenance !s Organized and Handled by the Connecticut State Police

HE Connceticut 2-way FM State Police

mstallation was begun in 1939 and was
completed in 1940, Since that time, the
system has grown considerably, and now
consists of eleven 250-watt main stations,
and three hundred and thirty-two 23-
watt, 3-way mobile units.

All of the 250-watt stations are situated
on mountain tops and near the center of
the serviced area. All are unattended and
remotely controlled over telephone lines.
The receiving and the transmitting equip-
ments are honsed in sheet steel buildings
located on the mountain tops, with the
control points miles away in police bar-
racks.

A\ large systemn such as this is necessarily
a 2-frequency system. All of the fixed
stations transmit on $9.5 me., but have
receivers on 2 frequencies, 39.5 and 39.18
me. All the cars receive on 39.5 me. and
normally transmit on 39.18 me, but are
also able to transmit on 89.5 mec., the

* Supervisor of Radio Maintenance, Connecticut
State Police, Hartford, Conn.
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so-called 3-way frequency for car-to-car
communication. This system makes it
possible for several main stations to com-
municate with their cars at the same
time, because signals received from the
car are on a different frequency, and
because, 1 an FM system, the stronger
signal dominates at any one receiving
point. The provision for use of a second
transmitting frequeney for the mobile
units is necessary because all receivers in
mobhile units are tuned to the fixed sta-
tion frequency of 39.5 me. If car-to-car
communication is desired, the car must
ehange its frequeney of transmission from
the normal 39.18 to 39.5 me., which all
mobile units can reeeive also. Such a
provision ts absolutely essential in any
large communication system and is highly
desirable for all systems.

There has heen some comment to the
effect that Connecticut is using more
main stations than is necessary to cover
so small an area. In one sense this is
true, but conditions require the Conneeti-

cut State Police to put noise-free signals
from at least one station into every square
foot of the State, and also fo provide
secondary service from at least one other
station. Then, in case the local station is
off the air, satisfactory service can be
obtained from at least one other station.

An adeguate number of receiving points
makes possible low-power mobile equip-
ment with consequent freedom from bat-
tery trouble, lower maintenance costs,
and greater rehability.

Maintenance Organization # Our maintenance
organization consists of one Supervisor of
Radio Maintenance, three radio techni-
elans and one radio mechanice. In addition,
a tower maintenance man is employved
under eontract to haudle all tower and
obstacle-light maintenance work.

The State is divided into three main-
tenance areas and a fairly complete radio
shop and spare parts depot is maintained
in each area. The whole maintenance
organization is on duty during the nsual
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business hours and is on call at all other
times.

Selection of Personnel * The selection of the
personnel for an organization to maintain
a communication system is not an casy
proposition. There are many methods of
doing it; all have their faults. Certainly, if
the system is large, the group should he
headed by a man of engineering caliber
and one who has had extensive mainte-
nance experience. The technieians under
his supervision must also be experienced

s
~

training takes several years at least, and
is only suceessful with men of special
aptitude.

In a large system it will be found
advisable to employ what may be called
a radio mechanic to handle mechanical
jobs involved in the installation, transfer,
and reinstallation of the equipment. A
rather versatile automobile mechanic with
a good understanding of electrical prin-
ciples could qualify for this job. He need
not have any technical understanding of
radio. Tower maintenance men are usually

microvolter

oscilloscope

audio oscillator
frequency meter
communications receiver
field strength meter
deviation meter

_——— e e e —

Next to the volt-ohm-milliaimmeter, the
microvolter is probably the most useful
piece of equipment. It is highly desirable
that each radio technician have one at
his disposal. The speed and  acenracy

FI1G. 2. SERVICE EQUIPMENT AND MEASURING INSTRUMENTS USED AT THE HEADQUARTERS LABORATORY

men able to obtain first grade operators’
licenses, although this grade of license is
not actually required.

Of even more importance than the
training of the technicians is their mental
attitude toward the equipment they will
be required to maintain. It is of relatively
little importance what make or type of
equipment is used if the technicians thor-
oughly believe in its capabilities. .\ tech-
nician who expresses the opinion that
the equipment he is to eare for is “junk”,
had best be employed elsewhere.

In general, it will be found desirable to
select men from outside the organization
who have had extensive radio experience
in the maintenance and repair field. Men
of the self-trained type, such as develop
through amateur radio, are especially
desirable. Our experience indicates that
it is not desirable to attempt to train
men who are already members of the
organization. Adequate radio maintenance

steeplejacks, employved under separate
contract to handle this work.

Maintenance Equipment » Each of our tech-
nicians is furnished with a car. a complete
set of tools, spare parts, and tubes. His
test equipment consists of':

1 volt-ohm-milliammeter

I portable signal generator and
frequeney monitor
tube tester and analyzer
capacity bridge
portable decibel meter
vibrator tester
vacuum tube voltmeter

[

LEach man has spare mobile and fixed
station receivers, and spare mobile trans-
mitters. At the Headquarters Radio Lab-
oratory, views of which are given in
Figs. 1 and 2, a somewhat larger stock of
tubes, parts. and equipment is available.
Here the following test equipment has
been found necessary:
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with which reeeivers can be checked for
all-round performance with such aninstr-
ment makes it well worth the cost.

Our deviation meter, the only type
available. does a good job when used
within a few hundred feet of a main sta-
tion, but its sensitivity is so low that it
is totally inadequate for use with remote
equipment. There is a great need for a
deviation meter to monitor remote equip-
ment on a