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xo¥  COLOR TV

From FOTO-VIDEO

NEWS FLASH! » ) R
Umted States Air Force Pentagon Orders $450 000 Closed-Circuit Color‘g
TV System, Designed and Manufactured by FOTO-VIDEO To Meet Require-

ments of Speed and Security of Vital Information for National Defense.

R

V-298
21" Color TV
Monitor

All Modular
Construction

V-229 Color Matrix
Delay

V-225 Color Gamma
Correctors
V-297 Celor Masking
Unit

V-516 Automaric Level
Control

& V-8 Color Sub-Carrier
Generator

v-139 Color Sync V-17 Color Burst Keying V-29 Cc.or Ber
Change Over Unit Generator

ALSO V-525—3-V Color Film Camera Chain ® F-602 Color Film Slide Multiplexer ® V-184—12—4 Color TV
Diode Switcher ® V.243 Color Stabilizing Amplifier ® V-292 Color Special Effects Generator and Amplifier ® F-107
—1 Light Box and Test Chart Kit for Color ® V-700 Transistorized Sync Generator ® V-128 Transistorized Sync Slave

FOTO-VIDEO Electronics, Inc. Cedar Grove, N. J. CEnter 9-6100

West Coast Engineering-Sales: 1317 West 214 St., Torrance, Calif. — SPruce 5-1003
Washington, D. C.: 2409 Menokin Drive, Alexandria, Va. — King 9-5520

(Write or Phone for Information)

WWW.americanradiohistorv.com

—



T
i e A

i

MODULAR MICROPHONES!*
Another exclusive concept that makes
UNIVERSITY microphones better.

20 microphones? Yes—for any one of Univer-
sity's MODULAR MICROPHONES can provide at least
five different methods of operation! University
has inaugurated a new era in microphone design
and construction—professional microphones of-
fering total interchangeability with every con-
ceivable type of adapter! This permits long-term
savings as well as improved versatility, for you
can add suitable adapters as your microphone
requirements change—without buying addi-
tional microphones. You need never compro-
mise quality to meet a price.
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And it works as simply as this: equipped with a
minimum of basic University MODULAR MICRO-
PHONES, any one of University’s interchangeable
adapters may be chosen to complete the micro-
phcne assembly you require...with or without
switches, for cabtes with and without quick-
disconnect plugs, for screw-on or slide-on floor
and desk-stand operation. And you can make
instant impedance changes without tools, rewir-
ing or soldering!

*TRADEMARK

For the complete story on University’s new line of
omni-directional, cardioid and lavalier MODULAR
MICROPHONES, send for the free 16-page brochure
Write: Desk N-10, University Loudspeakers , Inc.,
80 S. Kensico Ave.,, White Plains, New York.

| |
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UNTERSTY MODULAR MICROPYONES
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The pattern represents a severe distortion in radiation from a theoretical
non-directional FM coverage. Many factors contribute to this situation,
including location of antenna in relation to tower, the size of tower,
and guy wire interference. This information is presented in the Journal
under the article, "Problems Encountered In Mounting FM Antennas

On Various Supporting Structures.”
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PD-9
MOTOR
DRIVEN

G

i

MCH-6
REMOTE
CONTROL

L]
WESTWOOD DIVISION LI- HOUSTON FEARLESS CORPORATION, LOS ANGELES
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3 NEW
WAYS
TO AUTOMATE
YOUR
STUDIO

PD-7 ELK

ELECTRO-LIFT

KIT

PD-9 siient maneuverability... up, down and dolly shots
...with the cameraman in complete control every instant.
Raise or lower (19” travel) electrically while dollying and
without stooping. Lets the cameraman concentrate on
the big picture. For color or monochrome cameras.

PD-7 ELK Transform your easy-glide PD-7 pedestal to
full automatic up-down control with the new Electro-Lift
Kit. Installs as quickly as you can tighten four. bolts,
with no machining or dritling. A real low-budget improve-
ment to every studio’s operation.

MCH-6 This fully automatic remote-control camera head
operates pan and tilt. Control panel is planned for re-
mote operation of lift, diaphragm setting, zoom-lense
and focus...all done as if you were behind the camera!
Three years in development under commercial studio
conditions. Adds a new dimension to closed-circuit TV.

Westwood Division / Houston Feariess Carp.
11851 West Olympic Blvd., Los Angeles 64, Califarnia.
Give me a fast dissolve to the commercial.

{1PD-9 [JPD-ELK [JMCH-6 [J]FILM PROCESSOR!

Name ——Pgstfion
Company. =
Address . s

i Clt—y — Zone State

64, CALIFORNIA
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Problems Encountered in Mounting FM Antennas

On

By John B. Caraway, President
Electronics Research, Inc.
Evansville, Indiana

and William A, Kennedy
Antenna Department
Collins Radio Co.
Cedar Rapids, lowa

IN THE YEARS shorlly after World
War II, there was a considerable
increase of interest in M broad-
casling. Towers to supporl mulliple
clement FM antennas were expen-
sive to lhe average broadcaster,
and il was al this time that Collins
Radio Co. began installing FM
arrays mounted on the side of exist-
ing AM structures. Soon FM an-
tennas were mounted on all types
of structures, varying a greal deal
in stuctural design and size.
Recently, with the renewed inter-
est in the FM broadcasting field,
more and more hroadcasters are ex-
ploring the possibilities of additional
revenue from multiplexing serviees.
As a result, the design requirements
of the FM antenna are becoming

EDITOR’S NOTE:

This is a beginning, at least, to find
an answer to a vital problem facing
FM broadcasting. The directional
effects of the pattern due to support-
ing structures and guy lines have
plagued the FM industry for vears
and will continue to do so until
active research, experimenting, and
measurements are completed and
evaluated. BROADCAST ENGI-
NEERING looks forward to the day
when these conditions may be calcu-
lated in advance for any given an-
tenna array, on any siructure. This
Journal is willing to publish all valid
data pertaining to this development
in the hope of finding a quick, reli-
able solution.

Various Supporting Structures

Measurements show how radiation pattern

is affected by tower proximity

more slringent, particularly with re-
gard to the impedance and radiation
propertics.

It is the purpose of this article
lo indicate some of the existing
problems regarding structural inter-
ference to the desired radiation pat-
tern of an FM antenna. The experi-
mental data that follows is based
on measurements from a single ele-
ment FM antenna. Unfortunately,
lime prevented measurements on
multiple element FM antennas.
However, it 1s known that the per-
formance of an array may vary
considerably from that indicated by
the single clement performance.
Measured Data

Radialion pattern measurements
were made with a single element

N\
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FM antenna at 100 megacycles. The
FM antenna, except in two cases
where a “V” ;anlenna was substi-
tuted, consisted-of a single, capaci-
tively loaded loop, approximately 15
inches in diameter. Free space radia-
tion propertics of Lthis type are
ommdirectional within 1 db. A non-
euyed Blaw "Knox tower having a
uniform 7-fool square cross section
was employc‘d as the supporting
structure with the exception of lwo
conditions in which the radiation
properlics were determined in the
presence of a small triangular tower.
All data is presented in terms of
relative voltage plots.

In Figure 1 the antenna is mounted
on the corner of the tower where the
diagonal braces of the tower are

s a4
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joined to the leg. The resulting
paltern has rather pronounced devi-
ations from the omnidirectional
characteristics of the FM loop an-
tenna in free space. The nulls are
approximalely 8 db down from the
major lobes for this condition.

Movement of the antenna to a dis-
tance halfway between the diagonal
braces on the corner of the lower
gives a noliceable improvement in
results. This is illustrated in Fig-
ure 2.

In mounting a multielement an-
tenna on a tower of this type, each
element most likely will be located,
depending on frequency, at varyving
distances from where the diagonal
braces of the tower join the corner
leg. The resulting array pattern un-

]
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doubtedly would be different and
determination of its properties ~an-
not be completely predicted froim the
smgle element results. Also, this
data  results  from neasurements
taken at 100 me and an additional
variation with frequency over the
M band of 88 and 108 me could
be expected because of the varying
clectrical properties of the tower.
These points are mentioned here
to indicate the great number of
variables caused solely by the sup-
porling structure which, in many
instances, are not at the complete
control of Lthe antenna engineer.

In Figure 3, the 100-me antenna
has been moved around to the flat
side or face of the structure at the
point where the diagonal braces in-

- FIGURE &
\ 4 1
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tersect. Deviation from omnidirec-
tional propertics, for this case, are
approximately =5 db.

As experienced with the corner
mounting localions, there also is
quite pronounced variation with
position along the side of the tower.
This is evident m Figure 4 where
the antenna is located at a point
midway  between  the crossever
points of the diagonal braces.

In addition to the indicated vari-
ations  between  side and  face
mounted locations, there are sev-
eral mechanical aspecls to be con-
sidered:

(1) Corner mounting usually po-
sitions the antenna or the coaxial
line at a point where it interferes
with guy wires and causes difficulty




net]/&’ 9

in oblaining a rigid mechanical in-
stallation. This vertical alignment
problem of the antenna discourages
the use of the corner leg mount.

(2) The face mount, as shown in
Figures 3 and 4, offers the installer
a chance to achieve a rigid mechani-
cal job free of guy wire interference,
and this, apparently, is the type of
mounting more widely used than
any other.

Although not wusually recom-
mended, in somce installations the
antenna has been mounted within
the tower. This is illustrated in
Figure 5 wliere the antenna 1is
located inside the tower 15 inches

J .y
28 =

FRGURE (2

from the corner of the diagonal
or X-bracing cross. Figure 6 illus-
trates a similar condition except the
antenna was placed midway be-
tween the bracing.

Mounting the antenna inside the
supporting structure has some me-
chanical advantages, such as the
problemn  of reducing interference
with the guy wire system. Also, in
some cases, the wind loading is re-
duced. As mentioued before, this
type of mounting generally is nol
recommended,

Iigures 7 and 8 show the results
of varying the positions of the an-
tenna within the structure but with

FE

Y
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FIGURE 1
H

the antenna located synmunetrically
with respecet to the tower. The posi-
tion indicated in Figure 7 results in
the least variation from the de-
sired pattern (omnidirectional within
+2.5 db). It probably is safe to as-
sume that if each element in a multi-
element arrangement arrived at
identical places throughout the
structure with relation to cross
bracing, a pattern of this type
would result.

The installation of an array within
a supporting structure of this type
is difficult because the interior of
the tower gencrally is used for

(Continued on page 18)
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RAYTHEON MICROWAVE INTERCITY RELAY
“EXCEEDED OUR GREATEST EXPECTATIONS”
Says Jack Ward, WBOC -TV’s Chief Engineer

“Mark us down as a satisfied customer. After
7 months of operation, can truthfully say perform-
ance has exceeded our greatest expectations. My
thanks to Raytheon . . . I have never worked with
a more tireless, devoted group.”

Such satisfaction with Raytheon Microwave serv-
ice and equipment is typical. For Jack Ward and

WBOC-TV in Salisbury, Maryland, Raytheon per-

formed the following: 1st hop on the air in 34 days;
entire 2-hop, 49-mile Raytheon KTR Intercity Relay
system operating in 56 days from date of order!

If your summer plans include Intercity Relay,
let Raytheon custom survey your requirements. This
expert service provides a complete System Engi-
neering budget estimate, without obligation.

To learn more about this service, about Raytheon
1/10 Watt and 1-Watt KTR’s unsurpassed relia-
bility in unattended operation, and about Raytheon’s
low interest, long term financing, write: Raytheon
Communications and Data Processing Operation,
1415 Boston-Providence Turnpike, Norwood,
Massachusetts.

RAYTHEON COMPANY

RAYTHEON

E Q U

P M E N T DI VIS I ON
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SATELLITE RELAYS AND BROADCASTING

By J. H. Felker
Assistant Chief Engineer
American Telephone & Telegraph Co.
New York, N, Y.

S( IENCE and the lelephone business
have worked together very closely
ever since Alexander Graham Bell’s
breakthrough in a Boslon attic in
1875. The constant search for greater
communication capacity led to car-
rier telephony in the twenties, lo
coaxial eable systems in the thirties,
to microwave in the forties, and long
overseas submarine voice cables in
the fifties.

The big step in the sixties will, of
course, be the use of satellites in
microwave communications. Each of
these advances has had one thing in
common. Each enabled us to get a
larger number of circuits over a par-
ticular path than we could by pre-
vious methods. In carrier telephony,

Communication expert outlines

the plans and problems of

tomorrow’s world TV repeaters.

twelve voice circuits on {wo pairs of
wires is common. In a coaxial cable,
we get 1,800 voice circuits per pipe,
in microwave radio, we get 1,800
circuits per channel and in our first
long submarine cables, we gol 36
voice circuits.

It may be noted that the sub-
marine cable gives fewer voice cir-
cuits than the coaxial cable or
microwave radio. Before we depre-
cate the achievement represented
by submarine voice cable, we mighl
remember that it was about 75
years after we had learned how to
get a cable under the ocean before
we were able to handle even one
voice circuit in an underseas cable!

Submarine cables and satellites

BN T T Y F

P

Fig. {I—Countries or areas served by direct circuits.

may seem at the opposite ends of
space, yet each require fantastic
standards of reliability from elec-
tronic parts if they are to be prac-
tical. In our cable systems. where
the repealers are almost as inacces-
sible as they would be in outer
space, over 700,000,000 component
hours of life have piled up without
a single failure. Over 1,500 vacuum
tubes have operated two-six years
without failure.

Figure 1 shows our present over-
seas network. This network began
with cables to Cuba in 1921 and
transatlantic voice service in 1927.
It has now grown until we and our
overseas partners have several hun-
dred million dollars invested. AT&T
has business agrcements with 163
overseas telephone agencies and ad-
ministrations. Many of these are
with the iron curtain countries. We
have always found the simple yard-
stick of what makes good commu-
nication and business sense ade-
quate to resolve differences of opin-
ion. Our arrangements have worked
well, We'd like to continue them,

Despite the great step forward
taken with submarine cables, we arc
still lacking the ability to give the
full range of services overseas that
we do continentally. Submarine
cables do not now, or is it likely
that they will in the near future,
give us sufficient frequency spec-
trum to transmit commercial qual-
ity video signals, whereas micro-
wave radio and ecoaxial cables do.

Why do we consider it important

BROADCAST ENGINEERING
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Fig. 2—The continental video network.

to have intercontinental television?
Basically, we believe it is important
bhecause:

Common markets are extend-
ing cvervwhere.

2. Internalional news events often
transcend national news in impor-
tance.

3. Americans, as business men
and as citizens on vacalion, travel
more these days. Secing the rest of
the world at play and at work is a
basic expectation of more and nmore
Americans.

We are so sure of this that the
Bell System is willing to take a
business risk on it just as it did on
TV mnetworking in this country.
Some of yvou may remember that in
1946, in order to stimulate intereity
television the Bell System provided
facilities to the broadeaslers on an
experimental basis before anvone
could prove that there was a “nced”
for a transcontinental video net-
work. This bit of history may seem
strange when we realize that there
are now 83,000 miles of video facil-
ities which we supply to the broad-
casters. Figure 2 shows the present
video network. One might have ex-
pected that video tape recording
and transportation by high speed
jet would make it unneccessary to
have overseas TV, The fact that
these same tools have not decreased
the use of the television network in
the United States argues against

October, 1961

there being any substitute for over-
seas networking.

Clearly, if we were able to extend
our video nelwork by microwave
radio, we conld avoid the bandwidth
limitation of submarine cable.
Gieorge Gilman, in charge of systems
engineering at B.T.L. in 1950, di-
reeted a studyv of the economic
feasibility of using a slring of air-
planes carrying microwave repeaters
as a means of relaying video across
the ocean. Since we did not under-
take the venlure you may assume
correctly that the service did not
look economically attractive.

Another way of getting microwave
across the ocean would be to build
a 475-mile tower out in the middle

| f/voaruamo

of the ocean, Figure 3. A repeater
on such a tower would provide an

oplical line of site between New
York and Paris. It would permit
microwave —coverage over evel

greater dislance,

Satellite communication systens
are only subslitutes for the 475-mile
tower in the sky. The rocket is just
a cheap way of gelling a repealer
up there. If a $2 million rocket can
replace a 4+75-mile tower, how much
does the rocket cost per foot? The
answer is aboul 80 cenls. And any-
one in the broadcast business knows
that 80 cents a foot for a tall tower
is a mighty low price,

It can be argued thal it takes
many rockets and satellites to have
a complele substitute for the tower
in the sky. That is true, but the
rockels still look cheap in compari-
son to a lower. As a matler of mter-
est, a rough calculation led to the
estimale that a 475-mile tower
would have a cost ecqual lo the
value of the entire gross national
product for 70,000 yvears.

The Satellite System

ITaving established satellite sys-
lems as merely high tower micro-
wave systems, cousider how many
repeaters might be required and
what kind of orbits should be used
to establish world-wide communica-
lions,

This gets into the mnumber of
chanuels that each satellite can pro-
vide which, 1n turn, becomes a prob-
lem of the availability of frequency
spectrum.

Because of the very difficult
transmission path from satellite to
the earth, “bird-to-ground,” wide-

MID-OCEAN TOWER
475 MILES HIGH

NEW YORK _

LONDON

Fig. 3—Microwave across the ocean is out of the question.
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hand modulation must be used to
get a signal that can be gleaned re-
liably from the noise. We believe
that a total frequency band of about
250 megacyeles is required for each
channel served. A channel is viewed
as 600 voice circuits or one video
circuit, Some studies show a demand
for 20 such channels. If these were
to be provided by one bird, a spec-
trum of 5,000 megacycles would be
required. To put this into perspec-
tive, vou may recall that the entire
TV broadcast band amounts to only
492 megacycles (Channels 2-83) .

What this consideration of fre-
quencey spectrum nieans is that to
mect the foreseeable needs of the
future, many different satellites will
be required so that many pairs of
ground stations may reuse the same
frequencies by pointing their highly
directive antennas at different birds,
Thus we believe that the ultimate
satellite svstems will be made up of
many birds. This will require that
cach bird, and the means of launch-
ing, will have to be as low cost as
possible. Consideration of reliability
also leads to the same conclusion.
The system must include many
birds to avoid excessive dependence
on any one,

Choosing the orbit for the satel-
lites is a complex matter. The first
proposal which our scientists made
was for a system of synchronous
satellites, satellites that rotate once
in 24 hours. A satellite 22,000 miles
above the carth has this property.
If placed in an equatorial orbit, such
a satellite will appear to hover over
the same position on the earth’s sur-
face. Station keeping facilities, that
is a source of motive power, could
be used to prevent the satellite from
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Fig. 4—Proposed coverage of a 24-
hour orbit synchronous satellite system.

drifting with time or to correct its
initial position.

Iigure 4 depicts a system of three
synchronous satellites in equatorial
orbits which would cover 95 per
cent of the eartl’s surface.

As mentioned ecarlier, although
three satellites will cover 95 per cent
of the earth’s surface, frequency
considerations will undoubtedly re-
quire the use of a greater number
of satellites. Reliability considera-
tions also lead in the same direction.

As can be seen from the sketch,
the synchronous satellites are a long
way from the earth. The transmis-
sion path from New York to Lon-
don is increased from around 4,000
to about 44,000 miles, As will be dis-
cussed later, this is not without

penalty  for two-way, to-and-fro

voice communications,

Consider the situation that would
prevail if aboul 50 satellites were
put into about 6,000-mile orbits and
distributed as a kind of umbrella
around the earth. Contro] over the
relative positions of the satellites
need not he assumed. Our studies
show that in an average 24-hour
period, there would be less than one
and a half minutes in which there
would be fewer than four satellites
visible between London and New
York. If one of the satellites failed,
the time for which less than four
would be visible increases by only
30 seconds. This means that such a
system would be remarkably insen-
sitive to equipment failures. Since
it is mot necessary to control the
orbits of the satellites (they can be
allowed to drift), we do not have to
depend upon station keeping appa-
ratus.

Such a multi-satellite system is
very attractive from the point of
view of reliability. It is also attrac-
tive because of its efficient use of
frequency spectrum because the
same frequency band can be reused
on each satellite. Furthermore, add-
ing additional satellites, or accept-
ing into the system satellites
launched by a foreign partner, is a
much simpler matter than it is for
any other scheme we know of.

When we face up to the respon-
sibility of using satellites to provide
better intercontinental communica-
tions than we now have, we discover
that the altitude of the satellites is
a very important factor. This is be-
cause the transmission paths can
get so long that the resulting delay
interferes with the to-and-fro com-

BROADCAST ENGINEERING



munication that is the essence of
telephone service.

Published statistics show that in
a telephone conversation, an aver-
age burst of talk is about two sec-
onds in duration. The other party
responds in 0.3 second on the aver-
age. A speaker must wait the round
trip propagation time of the circuit
before he knows whether or not the
other party has responded. He ex-
pects a delay in response of only
0.3 second and the round trip delay
adds to this.

Great doubt exists that synchro-
nous satellites will do for two-way
telephony because of an inevitable
round-trip delay of about 0.6 second
for a single satellite system. This
would make the average response
time 0.9 second or three times as
long. Two satellite systems in tan-
dem (which would occur in some
world-wide network connections)
would mean a round-trip delay of
more than a second to be added to
the normal response time. In com-
parison, there is less than 0.2 second
delay for a call from Europe to
Hawaii via land lines and submarine
cable—the longest cable communi-
cation now possible.

One would expect that speakers
using circuits in which delay in-
creases each speaker’s response

October, 1961

Fig. 5—Global coverage plan.

Fig. &—The AT&T proposed horn reflector—60 x 60 ft.



time, would take longer to carry out
their transactions. On the contrary,
we find so far, that the speakers
hang up sooner than they do on
calls over circuits without delay.
This indicates to us that the service
has been less satisfactory. The issue
is not whether customers will put
up with delay in their communica-
tions’ paths. It is rather, will they
find the service so useful that they
want to use it freely.

In fact, unless satellites give high
quality telephone service the rapid
growth of traffic predicted for the
future will not occur. We know from
previous experience that where serv-

ice 1s mediocre, growth is slow or
non-existent. Anyone in the com-
munications business will confirm
the observation that our present
level of lelephone development in
the U. S. is due to the ease and nat-
uralness of the service provided.

There is another aspect to the
delay problem that can only be
mentioned in passing. All telephone
networks create echoes. When de-
layed, echoes become intolerable, If
not suppressed, they can rattle a
speaker to such an extent that he
can no longer speak. Echo suppres-
sors are, therefore, used on long cir-
cuils. Echo suppressors set to work
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for delays of a few teunths of a sec-
ond introduce minor degradation.
But when set for delays of a half
second or longer, the degradation is
severe.

The Bell System has long followed
the doctrine that new facilities
should perform at least as well as
the old—preferably better. So, in
order to get quality, reliability, and
maximum use of the frequency
spectrum, our planning has been
directed at a system based on many
satellites in low-level orbits. A larger
number of satellites are required
than in a synchronous system, but
the satellites are much simpler and
frequency spectrum is conserved.
Each ground stalion requires sev-
eral steerable antennas to change
from one salellite to another with-
out interrupting communication.
This flexibility insures reliability
since 1t is possible to switch to an-
other satellite when one fails.

Conceivably, suitable propulsion
in the satelliles could keep them in
precise enough orbil for continuous
service with fewer satellites. How-
ever, planning so far has been main-
ly for satellites without this station-
keeping ability. Our plans may very
well change as the art of station-
keeping advances and develops the
required reliability.

Initially we plan for 30 satellites
in about 6,000-mile polar orbits.
Even if these orbits are random and
uncontrolled, at least one will be
visible both in the U. S. and West-
ern Europe except for a period less
than two minutes a day. In a dif-
ferent part of the orbit, the 30 satel-
lites also can provide service be-
tween the U. S. mainland and
Hawaii.

Once the 30-satellite service is es-
tablished, we could increase inter-
national communications with more
satellites in the same 6,000-mile
orbits so at least two satcllites are
mutually visible to the two termi-
nals. Add antennas at each ground
terminal and vou establish two in-
dependent cominunication links via
the two satellites between the same
terminals. We could repeat this to
get three or more satellites mutu-
ally visible to increase traffic fur-
ther. Thus, you can increase traffic
without increasing frequency assign-
ments.

Another way to add transmission
capacity is to install repeaters for

BROADCAST ENGINEERING



STAINLESS STEEL
HONEYCOMB SHELL

Fig. 8—A proposed communication satellite.

several hroadband radio channels in
cach satellite. This saves in ground
mstallation by usiug the samne an-
tenna  for several radio channels.
There is an optimum number of
channels per satellite to give the
cheapest over-all system. It depends
on relative costs of satellites (in-
cluding launching) and costs of an-
tennas. Since we do not know these
costs aceuralely now, we cannot vet
definitely determine the oplintum.
Our present plans call for satel-
lites with repeaters 1o handle four
broadband two-way radio channels.
Sach channel could carry 600 lele-
phone signals or one broadeast qual-
ity television signal. We eslimate
that by 1980, we would need 12
broadband two-way channels be-
tween the U. S, and Western Europe
(including Britam). Thus, in 1980,
we will need 50 satellites in orbit
to give a high probability that four
salellites wounld be visible to the
U. S. and the European countries.
This calls for enough frequencies to
provide four broadband channels.
This world-wide system is illus-
lrated schematically in Figure 3.

Design of a Satellite Repeater
We have been authorized by the
F.C.C. to usc frequencies in the
4,000 megacycle and 6,000 mega-
cvele range for an  experimental
salellite system. We have made con-
siderable progress on the develop-
ment of sueh a svstem. At 4,000
megacyeles there is o loss of 185 db
between an 1sotropic antenna on the
ground and another one 6,000 miles
inlo space. By building & 60 by 60
fool horn antenna, Iigure 6, we can
get 57 db of gain. We have work
under way on a ground station with
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such o horn antenna at a site near
Runtford, Maine, shiclded by a
range of hills,

The horn antenna when tooking
at space, secs only space. Thal s,
the horn antenna does not piek up
any radiation from the earth. The
horn antenna, when used wilh a
maser receiver enables us lo get an
effective noise temperalure of only
20° Kelvin. This is a really remark-
able advancement since the besl low
noisc receiver (low noise traveling
wave lube) of a few vears ago had
a noise temperalure of about 700
degrees.

In the ground recciver, we will
use a lraveling wave maser similar
lo the one we used in onr Holmdel
space research station that worked
with the Echo balloon. Now the
operation of lhe maser is based on
some complex ideas, but it is nol so
complicated when viewed as hard-
ware,

The maser amplifier is a device
devceloped by the Bell Telephone
Laboratories in 1956 which makes 1t
possible  to  amplify  exceedingly
weak  microwave  signals  without
addimg any appreciable amount of
noisc in the process,

The circuit of a traveling wave
maser  consists  essentially of two
microwave lransmission  lines  as
shhown in IYigure 7. These lines oper-
ate at different frequencies, occupy
the same vohime, but are clee-
trically uncoupled. One of them, the
reclangular waveguide, carries the
pump energy which, together with
a strong de magnetic ficld, places
the active material into a state in
which it has cnergy to release. The
pump frequency is several limes

higher than tihe frequency of the
signal we wish to amplify. Tvpically,
for & 6,000 inc signal, we require a
pump frequency of 35,000 me. The
corresponding de magnelic field Js
+,000 gauss. The other (ransmission
lme takes the form of a comb. It
carries the signal to be amplified
and slows il down to approximately
1100 the veloeily of light. This
lengthens the duration of Lthe time
the signal has to interact with the
active material and thercbyv in-
creases the vain available for a given
jeneth of structure by approximately
the same factor.

The wayv lo think of lthe ruby
material is as a substance with clec-
trons raised to high energy level
from which they are released by the
signal.  This  release  creates  a
strenglhened version of the signal.

The active material, in the form
of the long slab ol ruby having a
rectanoular cross-section, is placed
on one side of the comb as shown in
the figure, in a region where it imter-
acts wilh the f magnetic fields both
due to the signal and due to the
pump.

On the opposite side of the comb
we place an iterated ferrite isolator

represented by the small  black
(Continued on page 22)

Area Served USA

Frequency (Channel 52) 700 MC

Satellite Height

{Synchronous) 22,300 Miles

Modulation Vestigial Side-
band, AM

Satellite Antenna

(10 ft.) Gain 25 DB
Ground Receiving

Antenna (5ft.) Gain 18 DB
Ground Receiver

Noise Temperature 3000° K
Ground Receiver

Noise Figure 10.5 DB
Peak-To-Peak Signal to

RMS Noise at Base-

band Output 37 DB
Satellite Transmitter

Pawer 60 KW

Fig. 9—The requirements if the sateliite
transmitted television to home type re-
ceivers.
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By George S. Turner
Chief, Field Engineering
and Monitoring Bureau
Federal Communications Commission
Washington, D. C.

IN THE 1920°s and early 19380°s
broadecast transmitters consisted of
basic components without technical
refinements. Many transmitters had
a single modulated oscillator stage,
without crystal control, coupled di-

rectly into the antenna. The only
method of maintaining frequency

was by beating the carrier against
a non-temperature controlled ervstal
oscillator. In view of the ease with
which these trausmitters could
change frequency certain stations lo-
cated on the coast and Great Lakes
area were required lo maintain a
listening watch on the marine dis-
tress frequency of 500 ke. and sign
off in the case of distress. With such
crude equipment in the carly days,
close supervision was necessary and
the Commission maintained a spe-
cial early morning monitoring sched-
ule to observe operations of standard
broadcast stations. I recall one in-
stance wherc a station was found tlo
be exactly on the measured fre-
quency, but unfortunately, when he
identified, it was disgovered that he
was operaling ou the next channel,
10 kes. away. In another case Llhe
station sphit the difference and com-
promised by settling on a frequency
just halfway to the next channel.
The frequeney tolerance at that time
was 500 cycles.

Safety measures in the early days
were practically non-exislent and
high voltage was in easy reach of
the careless operator. A number of
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F.C.C. BROADCAST STATION
RENEWAL INSPECTIONS

Commission representative gives advice for

maintaining license grants.

operators were painfully burned and
severely scarred; others in not in-
significant numbers lost their lives.
Stations were oftenlimes composite
and constructed by the station’s
chief operator. In consequence he
was the only one who knew the
idiosyncrasies of the equipment and
in his absence uncxpected technical
problems would develop.

Since most equipment was indi-
vidually constructed with little uni-
formity in eircuits or component
parts, extensive and constant super-
vision by first class operators was
necessary even to keep the equip-
ment in operation, much less to com-
ply with the Department’s rules.
Frequeney inspections by the field
force of the Department of Com-
merce Radio Division and subse:
quently Federal Radio Commission
were necessarv Lo prevent serious
interference both lo other stations
wilhin the standard broadeast band
and olher services on both lower
and higher frequencies. The problem
of inspection was, however, much
simpler in those days — that is,
around 1924 when I signed up with
the Department of Commerce as a
radio inspector. There were less than
600 standard broadcast stations in
operation i those carly days and
FM and TV problems were lo be
in the future.

In the very beginning of broad
casting, as many oldtimers will re-
member, opcration was limited to

360 meters for music and like
maltter, and 485 meters for weather
reports. It might be of interest to
review briefly a very enlighlening
observation contained in a delight-
ful book entitled “Microphone
Memeoirs” written by Credo Fitch
Harris, the first general manager of
broadeast station WHAS in Louis-
ville, Ky. Mr. Harris writes as
follows:

“In the beginming when 360 meters
had been assigned to all stations,
happily there were only a few and
those widely scattered. For, although
we did not become aware of it until
later, it was impossible to tune those
clumsy little transmitters with any

(Continued on page 28)

;;rJ 153

Bureau Chief George Turner address-
ing the 15th Annual Engineering
Conference of the National Assn. of
Broadcasters.
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and now there are two!

At last you have a choice when you buy video recording tape. The
new one is called Emitape. It was developed in the United King-
dom by EMI, pioneer and developer of the world’s first public TV
system. It has been proven in tens of thousands of actual telecast-
ing hours. It was most enthusiastically received at the recent
NAB Show. The rigid quality control maintained throughout the
Emitape manufacturing process assures you of excellent wearing
qualities, edge straightness, signal-to-noise ratio and recording
performance.

Dropouts average no more than 20 per minute, including
defects of less than 6db amplitude modulation depth, and a time

duration of under a few microseconds. Head wear is considerably
reduced with Emitape. With most equipment a minimum head
life of 150 hours can be expected. Audio head stacks show negli-
gible wear after 500 hours of service. Tape life is also long. The
average figure is 100-150 passes.

But get all the facts. Write, wire or call EMI/US Magnetic
Tape Division. Los Angeles: 1750 North Vine Street, HOlly-
wood 2-4909. New York City: 317 West 44th Street, Clrcle
5-3400. (Also available, from the new General Communications
Division of EMI/US: a complete line of TV cameras, solid state
distribution and switching equipment.) I Ramaitape
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FOR YOUR TRANSMITTER PLANT...

. - 20-KW FM Transmitter
Type BTE-20D

Now.. ‘One Stop’’ Shopping t

FM Stereo Gemerator
Type BTS-1
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Here’s the Complete Package:

FM TRANSMITTERS FOR STEREO

A complete range of transmitter power is available
—1, 5, 10, 20, 25 and 50 kw. Each is designed to
accommodate the new stereo signals and an RCA
multiplex subchannel. All these FM Transmitters are
built to the same high performance and dependabil-
ity standards which characterize all RCAtransmitters.

STEREO GENERATOR—TYPE BTS-1

Heart of the new stereo system is this double side-
band generator. Fully transistorized, the BTS-1 pro-
vides full fidelity frequency response over the entire
audio range. The generator produces a double-side-
band, suppressed-carrier AM signal for transmission
of ane cf the stereo channels.

TURNTABLE EQUIPMENT FOR STEREO

The standard RCA Turntables, such as the 16-inch
BQ-2 or the 12-inch BQ-51 are recommended for

stereo operation. Use them for excellence of perform-
ance with the new RCA stereo pickup cartridge, light-
weight tone arm and dual preamptifiers.

STEREO CONTROL CENTER

NEW BC-7 DUAL CHANNEL CONSOLETTE

Provides complete stereo (or monophonic) mixing,
switching, monitaring, and cue/talk-back. All-tran-
sistor design — with plug-in amplifiers for ease of
servicing; assures long-life even under continuous
service. Dual contrals may be "‘ganged’ for stereo
operation.

NEW RT-21 TAPE RECORDER FOR STEREO TAPE
High fidelity performance combined with operator-
oriented controls make this the most flexible stereo-
phonic recorder available. Features include: Easy
speed change, interlocked record operation, ease of
threading, and variable speed cue. Has two module
amplifiers for sterea recording and reproduction.




FOR YOUR STUDIOS...

Dual Channel Censolette
for Stereo Systems BC-7

s

RCA offers a complete line of FM Stereo Broad-
casting Equipment, making it easy to meet all
your needs from one reliable source. For your
studio there are turntables with stereo pickups
and dual preamps, stereo tape recorders, dual
channel consolettes; for your transmitting plant
there are stereo generators, a full choice of FM
transmitters and antennas. This is a complete
package of “matched” equipments—all designed
to work together in a stereo system, and all built
to the same high quality RCA standards.

Stations already equipped with a post-war
model RCA FM Transmitter can begin stereo pro-
gramming at once—merely by adding the stereo
generator—plus the necessary audio equipment.

Stereo Tapa Recorder
RT-21

RCA Turntable Systems

\ for Stereo

Ntereo che...from RCA

Designed by forward thinking RCA engineers this
stereo generator was the only equipment avail-
able when FM stereo broadcasting was author-
ized. The RCA stereo generator is FCC type ap-
proved and is now “on the air” at a number of
FM stations.

RCA Stereo Equipment has been engineered to
provide many years of dependable operation
while producing the highest quality FM signals.
And, you get unparalleled RCA service both be-
fore and after the sale. For additional informa-
tion about the complete line, call your RCA
Broadcast Representative. Or write to RCA, Dept.

A-367, Building 15-5, Camden, N.J.

The Most Trusted Name in Broadcasting




Mounting Antennas

(Continued from page 6)

Jladders, cross bracing, elevators, etc.
No attempt was made to determine
what degradation might result from
such items.

In all the measurements discussed
previously, the supporting structure
was large in lerms of wavelengths.
Actually, the cross-sectional dimen-
sions are greater than one-half wave-
length at 100 me. The result is strue-
tural members of resonant length
causing, in some cases, severc degra-
dation of the radiation pattern. This
effect is reduced considerably for
the following two conditions.

Illustrated in Figure 9 is the pat-
tern from a single loop FM antenna
mounted approximately 8 inches off
a small triangular tower. Because
of the smaller cross seclion, Lhere is
less reflection and scattering by the
supporting structure. For this case,
the FAT antenna width is larger than
the cross section of the supporting
structure. The improvement from
previous results is quite evident.

In IFigure 10 the radiation pattern
of a single elemenl “V” antenna
mounted on the triangular tower is
shown, and while the results are not
as good as those of the ring antenna,
it clearlv demonstrates that the
smaller supporting slructure gives
improved performance.

In Figure 11 the measured pattern
of an FM anteuna inside a smaller
supporting structure of square cross
section is shown, and in Figure 12
the same arrangement of internal
mouuling is employed but with a
variation in the relationship of the
antenna to the diagonal bracing.
There could be no doubt that this
tvpe of mounting is detrimental to
the performance of the antenna and
should be avoided.

In Figures 18 and 14 additional
pallerns resulting from mounting
the 100-mc FM loop antenna asym-
metrically inside the Blaw Knox
tower of 7-foot cross section are
illustrated. For both cases, the an-
tenna is 46 inches from the corner,
but in Figure 14, the relationship is
changed with regard to the cross
bracing structure.
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Truly a sound gated amplifier. First sound keys to full level in-
stantaneously (attack time 8 milliseconds). In the absence of signal
above threshold, the Gate Amplifier fades smoothly down to whisper

quiet: 14 db down.

Eliminates annoying TV studio background sounds e Reduces errors
and maintains security in communication systems by eliminating
background voices e Suppresses TV film noise. Response, 30 to
15,000 cps +1 db; distortion 1% or less.

ELECTRONICS CORP.

150 Pine Street, Montclair, New Jersey e Pl 4-8330

RO

QUIET THOSE
BACKGROUND NOISES

RON Gate Amplifier 40A

Broadcast e« Communications e Recording o TV Film

with the new

WWww.americanradiohistorv.com

Although it is beyond the scope
of this vaner, recent field measure-
ments indicate that, in the case of
guyed structures, interference from
the guving svstem may affect the
radiation pattern seriously. As a re-
sult, it may be necessary, for some
installations, to “break up” the guy
wires by proper insulating tech-
niques i the near vicinily of the
antenna.

Also, beeause of the close coupling
between the supporling slruelure
and the antenna, the impedance
properties of the array may be ad-
versely affected. This 1s particularly
true when the supporting structure
is larger in cross section than the
FM antenna. Experience has shown
that 1t usually is necessary to retune
the antenna to secure a low vswr
after the installation has been com-
pleted. The radiation pattern will
not be affected, of course, by this
tuning procedure unless the current
distribution on the antenna 1s
changed appreciably.

Conclusions

The data presented here definitely
shows that in mounting an I'M an-
tenma on the supporting structure
the placement of the antenna on,
or in, lhe structure can have effects
which greatly impair the perform-
ance of the FM antenna. Unfor-
tunately, no formula is available
which would enable a broadecaster
to prediet with reasonable accuracy
the pattern that might be expected
from installations on a particular
tvpe of structure, The best approach
is lo use a supporting structure of
small cross section, which should
keep the pattern interference at a
minimum. A tyvpe of sltructure that
fulfills this requirement is the steel
tubular column. Complete actual
field strength measurements of the
majorily of FM installations now
broadcasling are not available,
therefore hindering the evaluation
of existing systems.

It must be realized that the pat-
terns presenled here represent an
exploratory investigation of this
problem. It indicates that a great
deal more patterns should be taken
hefore accurate recommendations
can be made concerning the mount-
ing of FM antennas. The success of
the FM installation will depend
largely on how well the antenna is
installed and on the environment
under which it operates.
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FULLY ONE YEAR BEFORE FCC FM STEREO APPROVAL...

THE FIRST NEW ALTEC 250SU STEREO

CONSOLE WAS ALREADY IN OPERATION

The Altec 250SU Stereo Console was developed
and operating well before FCC made FM Stereo
a reality. Today, many 250SU Consoles success-
fully serve stereo and monophonic operations in
AM, FM, TV, and Recording Studios.

If you are converting to Multiplex Stereo, let
the testimony of time help you select your new
stereo console. It’s a good way to know that the
“bugs” are out...a good way to know that every
important feature and convenience has been
added. A few are listed below.

« INTERCHANGEABLE PLUG-IN
AMPLIFIERS & ACCESSORIES

+ LOW IMPEDANCE MIXING

*« SPEECH-MUSIC FILTER

* DC HEATER SUPPLY

« UNTERMINATED
MICROPHONE INPUTS

« UTILITY INPUT DEVICES FOR
TAPE, DISC, LINE, NETWORK,
ETC.

* TUBE TESTING PROVISIONS

* EXPANDABLE TO JACK
FIELDS, EQUALIZERS, ETC.

* 1,2, OR 2-3 CHANNEL
OPERATION

« ILLUMINATED VU METERS

+ COLOR CODED CONTROLS

« EXTERNAL POWER SUPPLY

MINIATURE PLUG-IN COMPONENTS: Preamplifiers, amplifiers, and utility
input devices are of the same size to readily fit the built-in pre-wired mount-
ing trays on the Console. These units arc also available separately for special
requirements.

INPUT LEVEL SELECTION: The 250SU has ten input positions, each with a
“bus” switch and mixer attenuator. Any of these positions may be used for
high level, low level, or any combination of sources by plug-in of proper Altec
input device.

SELECTABLE OUTPUT FUNCTIONS: The Console comes wired for universal
service with single channel, dual channel, or two/three channel operation. The
desired functions are obtained by using the necessary number of Altec plug-in
amplifiers.

HIGHEST STUDIO QUALITY: 250SU performance exceeds FCC, NAB, EIA,
and all recording standards. Plug-in components are tube operated for optimum
studio quality and greatest dynamic range at lowest noise levels. The premium
tubes used are pre-aged and may be tested individually by push-button facilitics.

For Precise Balance of Stereo Fick-Up...
INSIST ON MATCHED ALTEC STUDIO MICROPHONES

Each Altec 684A Omnidirectional Studio Dynamic matches
the performance of any other 684A Microphone. This match
in performance is also inherent in Altec 685A Studio Car-
dioids. Hence, any pair of 684A or 685A Microphones pro-

vides the balance essential for stereophonic operation. An
individual certified calibration curve is supplied, free of charge,
with each 6844 and 685 A Microphone as concrete visual proof
of this remarkable balance!

ALTEC
684A
$81.00 net

ALTEC
685A
$96.00 net

Other Altec Microphones are priced
from $36.00 to $334.00. Ask about
the exclusive Altec Microphone
Exchange Policy that permits im-
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Features uniform frequency response from 35 to 20,000
cycles. Incorporates new Altec ‘‘Golden Diaphragm'' and
exclusive sintered bronze filter that bars entry of iron
dust and foreign matter. Qutput impedances of 30/50,
150/250 ohms selectable at cable plug.

Offers flat frontal response from 40 to 16,000 cycles with
average front-to-back discrimination of 20 db. Incorporates
new Altec ‘““Golden Diaphragm’ and exclusive sintered
bronze filter. Impedances of 30/50, 150/250 ohms select-
able at cable plug.

ALTEC LANSING CORPORATION

A Subsidiary of Ling-Temco Electronics, Inc.

1515 SOUTH MANCHESTER AVE., ANAHEIM, CALIF. / NEW YORK - LOS ANGELES

mediate replacement of inoperative
units at a fraction of original cost.

For complete specifications
and technical details on the
Altec 2508U Stereo Console
and matched Altec Micro-
phones, call your nearest
Altec Distributor Slisted in
your Yellow Pages) or write
Dept. B.10

ALTEC

LANBING CORPORATION

© 1961 ALTEC LANSING CORPORATION

_
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ONLY 1 KW

® FULL ACCESSIBILITY
All tubes and components ac-
cessible through interlocked
front and rear doors. No rear
or side panels to remove. All
‘ componznts mounted on ver-
tical panels.

%ﬁ/ﬁ»

9 . - 1/'(‘£
h'—nvﬂsﬁ-un‘ 4

@ REMOTE CONTROL
All required meter and control
functions terminated at board
| to the rear. Motors built-in.
Relays included for switching
crystals, monitoring levels,

and power cut-back.

® AUTOMATIC RECYCLING
Circuit automatically recycles
transmizter in event of over-
load or fault. Assures con-
| tinuity for remote control
| operation!

® HEAVY.- DUTY COMPONENTS
All components rated well
below maximum capability.
Modulation transformer de-
signed for distortion-free 30
cycle operation without affect-
ing high frequency response.

FREE INSTALLATION SUPERVISION

No matter how you look at it . . . from its clean-cut exterior styling to the smailest, carefully engineered
detail . . . ITA's AM-1000-A offers unicue advantages. This 1000 watt transmitter has regulated filament
and plate power supplies and uses silicon rectifiers throughout. Single control operation and the need for

only three tube types make it easy to operate and maintain. What's mcre . . . these features are basic
to the unit, not options added at extra charge!

Before you buy . . . think first of the ITA AM-1000-A. No cther transmitter compares for iong-life and

dependable operation at low cost. Call your nearest ITA representative today. Or write directly to our
main offices in Lansdowne, Pennsylvania.
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® REGULATED POWER
SUPPLIES
Transformer regulated power
supplies can operate with a
159, line variation. Filament
regulation extends tube life.

AM-LOOOA BRIACCAET TRANSMITTER

I @ SILICON POWER SUPPLIES

‘ All power supplies use silicon
rectifiers. Silicon rectifiers are
included at no extra cost.

® DUMMY LOAD
| Built-in load permits pretun-
ing before connection to an-
tenna. Separately cooled, it
safely dissipates full transmit-
ter output in excess of 1009,
modulation continuously.

@® ONLY THREE TUBE TYPES
With only three tube types
needed...inventories are re-
duced. Modern, field proven,
economical 4-400A tetrodes
are used in both PA and mod-
ulator stages.

ITA ELECTRONICS CORPORATION

ITA BROADCAST DIVISION = LANSDOWNE, PENNSYLVANIA ITA

Chicago, lil. AN 3-3797 Jacksonville, Fla. EL 6-0i21 New York City, N.Y. CH 2-1999
ITA Sales Offices:  Cincinnati, Ohio CH 1-6386 Kansas City, Mo. GR 1-2838 Porifand, Ore. CA 2.2651
Dallas, Texas FL 7-9607 Lansdowne, Pa. CL 9-8200 Washington, D.C. 337-2884

Los Angeles, Cal. MA 2-8552
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Satellite Relays
(Continued from page 13)

wafers. This isolator is adjusted for
ferronagnetic resonance at the sig-
nal frequency and, therefore, does
not interact with the pump. For a
signal launched onto this comb and
traveling in the forward direction
the senses of polarization of the rf
magnetic fields are such that the
ruby provides gain while the isolator
is essentially non-existent. For a sig-
nal traveling in the reverse direction
the senses of polarizalion are re-
versed. Now the ruby does not
while the isolalor does, interact with
the signal thereby ahsorbing it
strongly. In practice the reverse loss
of this amplifier greatly exceeds its

gain  hus  ytelding unconditional
stability.

A typical lraveling wave maser
will provide a gain of 25 db, with
an  cffective instantaneous band-
width of 25 mc. The effective noise
temperature of this amplifier is
10° K.

As indicated above, the maser
itself is a comparatively simple, com-
pact, and rugged device. However.

in order to make ruby amplify it is
nol sufficient lo subject it to a
strong dc magnetic field and lo
microwave pump radiation, but we
must also cool it to a very low tem-
peralure, namely, that of liquid
helium, that is temperatures in the
range from 1.5 to 42° K. We do
this by making usc of a closed cycle
continuously running helimn  liqui-
fier.

The success of Project Echo was
in no small measure due to the high
sensitivity and stable amplification
provided by the maser.

To permit lauuching with contem-

porarv rockets we believe that a
satellite should weigh about 100

pounds. The sun’s radiation supplies
ns about 130 walls per square foot
of illuminated surface. With solar
cells. we can reliablv get abont 10
per cent of this energy. With a 27-
inch satellite, Fienre 8, we can get
3.528 solar cells distribnted over 55
ner cent of the satellite’s surface.
These will onerate a two-watt trav-
eling wave tube aund sssociated cir-
cuitry as power amplifiers.

Thus with two watts radiated
power from the bird, a path loss of

THE TRANSISTORIZED

TDA 2 VIDEO/PULSE
DISTRIBUTION AMPLIFIER

This highly efficient and completely
transistorized unit replaces all ex-
isting vacuum-tube types without
alteration of cables.

Complete with built-in regulated
power supply, the TDA 2 weighs less
than 4 pounds, occupies only 1%
inches of panel space, and draws
only 4 watts of power! Has 4 inde-

pendent outputs (internally
terminated at 75 ohms).
PRICE: $325.00 each, f.o.b. Nash-

ville. This is less than competitive
tube models requiring external pow-
er supplies creating better than 100
watts of heat.

Write or wire for descriptive techni-
cal data sheet on the TDA 2.

INTERNATIONAL NUCLEAR CORPORATION

501 ELYSIAN FIELDS .

NASHVILLE 11, TENNESSEE

*Circuit designed at WSM-TV, Nashville, Tennessee
e L
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185 db and a transinit plus receive
gain of 57 db and a receiver with a
noise temperature of 20 degrees K,
how can we get a TV signal from
the bird to the ground without no-
ticeable picture impairment? We be-
lieve we can do it with wideband
frequency modulation.

A conventional wideband FM re-
ceiver would pick up a greal deal of
noise and would have little margin
against “breaking.” By using feed-
back to cause a narrow-band inter-
mediate frequency amplifier to track
the wideband FM signal, the advan-
tages of wideband FM  can be
achieved with good margin against
breaking. FM with feedback is a
process invented at Bell Telephone
Laboratories a number of years ago
(1933) that waited for years for a
transmission problem difficult
enough to require its use. Il was
first used during the Iolmdel ex-
periment with the Echo balloon.

What is presented here is merely
the skeleton of a truly heroic trans-
mission problem.

The problem of transmitting from
the ground to the bird is not so
difficult since there is no problem
getling adequate power to operate
the transmitter on the ground. We
plan to use two kilowalls and the
ame wideband lransmission. Nar-
rower band transmission could be
used but we prefer wideband trans-
mission up because it:

a. Gives such good transmission
that you can use up all your margin
in the difficult down path.

b. Permits simpler cirenitry in the
bird because the bird 1s only a re-
peater. Tt does not have to change
the modulation technique.

c. Is far less susceptible to inter-
fercnce and so the same frequencies
can be reused more freely.

d. The lower power ground sta-
tion causes less interference to other
stations on the same frequency.

I hope that withoul going into
great detail I have given you a pic-
ture of the tour-de-force that a
satellite vepeater represents. I recog-
nize that I have ignored the Van
Allen radiation belt problems that

lead us to cover our solar cells
with sheets of sapphire, and the
many mechanical and thermody-

namic problems that must be solved
to create a bird that will operate
in the hostile space environment for
at least ten years.

BROADCAST ENGINEERING



Satellite Broadcasting

This subject is probably of interest
to all broadcasters. Ilere is the wa)
it looks to us.

A satellite broadeasting  station
should put out a signal that can
be received on ordinary home re-
ceivers. To avoid requiring home
antennas to track a moving satel-
lite, the broadeast station would be
operaled in a synchronous satellile
al 22,000 miles altitude. The trans-
mitting antenna could have no more
than 25 db gain if an area the size
of the United States were to be
covered.

If we assumec vestigial sideband
transmission in the UIIF or VIIF
band, and a conventional home re-
ceiver with a 5-foot dish having 12
beamwidth and 22 db gain, a satel-
lite oulput power of 60,000 walls,
Figure 9, is required.

The contrast between 60,000 watts
and the two-watt output of the bird
B.T.L. is designing is tremendous.
It represents the difference belween
having to work with a conventional
home receiver and a 60-foot horn
antenna  with a 20-degree  Kelvin
maser receiver. This in turn repre-
sents the difference between a $150
receiver and a receiver costing ap-
proximately 10,000 times as much.

With a parametric amplifier (un-
cooled) in the home receiver, the
satellite output could be reduced to
6 kw. This is still bevond the pos-
sibilities of the near future.

I have given the above examples
not to prove that there is no future
for broadcasting via satellites bul
merely Lo show that salellites do not
today solve all problems.

They do not todayv make it pos-
sible to get television into areas that
are not equipped with a network of
broadcast stations. They only permit
reception at one point with a costly
and claborate receiver that will be
cconomically justifiable only if there
is a network to be fed. Neither do
satellites permit you to bring good
telephone service into areas that do
not already have a good lerrestrial
network, But satellites will economi-
cally, and on a sound business basis,
bring intercontinental TV to those
areas that have local broadcast sta-
tions and they will bring expanded
high quality circuits into areas where
there 1s a ground network to con-
nect to. And that is a very signifi-
cant package of problem solving.

October, 1961

OUTSTANDING
CAREER POSITION

SENIOR DESIGN ENGINEER

BROADCAST
EQUIPMENT

Vitro Electronics, manufacturer of NEMS-CLARKE
equipment, offers an outstanding career position
to a Senior Design Engineer who is currently work-
ing on commercial broadcast equipment.

The man we seek should have a B.S. and approxi-
mately five years of experience in the design and
development of broadcast equipment, including
phase meters, field intensity meters, automatic
logging devices, re-broadcast receivers and video
connectors. Some experience in solid state cir-
cuitry is also desirable as well as familiarity with
FCC broadcast regulations.

The appointment is permanent and well remuner-
ated. Our laboratories are located in Silver Spring,
Maryland, a residential suburb of Washington,
D.C. Public schools are excellent. Company-
sponsored graduate courses available at five
nearby universities.

All qualified applicants will receive consideration
for employment without regard to race, creed,
color or national origin.

Write in confidence to:
Mr. D. R. Statter, Director of Industrial Relations

fro ELECT

A Division of the Vitro Corporation of America

propbucers of N O IM S-CT ., A IR I F EQUIPMENT

919 Jesup-Blair Drive, Silver Spring, Md.
JU 5-1000
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A SOLID STATE VERTICAL

By The Engineering Dept., Sarkes Tarzian, Inc., Bloomington, Ind.

Now THAT the lelevision industry
has grown oul of ils infancy, the
requirement for complex switching
operations has increased to the point
thatl a need has been ercaled for
custom switching devices—whicl ave
more sophisticaled than standard
switchers., The answer has been lo
climinale direcl switching, cither by
relay contact or by push-button,
through the use of scmiconductor
componenls which act as the switeh-
ing poinls. In addition, it 1s desirable
to cause the switching time to occur
during the vertical blanking interval.

The concepl of Vertical Interval
Swilching is relatively new on the
broadcast scene.

The main advanlages of switching
during the vertical interval are the
elimination of switching lransienls
occurring during Lhe piclure interval
and the speed of the switeh, which
is less than oue miscrosecond. Each
of these factors is of particular im-
porlance where video recording is
involved.

This discussion describes a lully
solid slale vertical interval switcher

I+

—
|

EQUIVALENT CIRCUIT 4 LAYER DIODE

24

recently developed. All circuilry s
solid state.

The eleclronic and mechanical de-
sign 1s of modular {yvpe and pro-
vides a very high degree of flexibility
for packaging any swilching syvstem
requirement. In standard swilchers,
the “time” when the video switch
occurs is determined by the “time”
the physical switch eontacl is made
—whether by relav contacl or push-
button. Furthermore, even with the
best of relays, the time occupied in
making the video switch is al least
onc or milliscconds (this is much
longer for push-buttons). In addi-
tion. the time occupied in making
a subsequent swilch to another input
is again in the order of milliseconds.

Therefore, in standard switchers,
if the video swilch should occur dure-

ing the vertical interval, it would
obviously be accidental and the

swilehing time  would ocenpy  a
grealer part of the vertical interval,
Further, such switching is usually
accompanied by a relatively large
transient. These faclors degrade the
quality of video recording and the

NOTE: THE CENTER JUNCTION
IS REVERSED BIASED ALONG
WITH THE END PN JUNCTION.
THE FIRST PN JUNCTION 1S
FORWARD BIASED.

imperfections are permanently  re-
corded.

The basic reqnirement for a Verli-
cal Inlerval Swilcher is lo provide
a way lo (1) cause the video swilch
to occur al a specifie point—regard-
less of when the physieal switch
conlact 1s made; (2) reduce lhe
time occupied in making the video
switch to microscconds: and (8)
climinate any swilching transients
when making or breaking the video
switch.

The fundamental distinction of
the Vertical Interval  Swilcher,
which accomplishes these objectives,
15 the Trigger PNPN four-laver di-
ode. The PNPN diode “trigger” is
essentially a current device. The
four-layer diode can be controlled so
that it will be in one or the olher
of lwo slatic slates of operation,

The four-layer diode operation can
mosl simply be explained by mak-
ing an analogv which is represented
in Fig. 1. Note thal one can assume
the four-layer diode to counsist of
overtappiug PNP and NPN semi-

conduclors. When properly biased,

\’f}—‘ P
|

S

Fig. |

BLOCK DIAGRAM 4 LAYER DIODE
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INTERVAL SWITCHER

the center PN junction is reverse
biased and the outer PN junctions
are forward biased. As a resull, the
four-layer diode can be analyzed as
two separate junction transistors. By
changing the bias value across the
four-layver diode, the four-layer diode
will be in a fully conducling stale,
or turned off, and the point al which
this occurs is always the same and
can be accurately controlled. With a
suitable arrangement of components,
this “switching” characteristic can
be utilized to great advanlage.

The trigger circuit is triggered on
and off by a processed vertical drive
pulse. The processed vertical drive
pulse is routed to the four-laver
diode by a combination of diodes
which in turn are controlled by
dc vollage from the manual push-
button. This module is seen in Fig.
2-A.

The PNPN diode release pulse is

switeh point is triggered on. A func- =
tion swilch allows the time position
of the video switch to be controlled

EDITOR’S NOTE:

This is the second article on video
switching. In last month’s Journal
the crossbar switcher was presented.
Here a different method is employed.

October, 1961

TV Takes
Advantage
of Electronic
Selection

4 Fig. 2-A—Trigger circuit module.

Fig. 2-B—Diode matrix video P
switch module.

automatically routed lo the “on” > . ' ’
ircuit when the subs L vid fr Z -
circuit when the subsequent video - _

Fig. 2-C—Typical switching frame
with all modules mounted.

4 Fig. 2-D—Plug-in solid
state distribution
amplifier.
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at a poinl i the vertical interval
which can be (1) at the first equal-
izing pulse, (2) the last equalizing
pulse following the wverlical sync
pulse, or (8) at random. A spe-
cial fail safe ecircuit automatically
switches to random swilching in the
event a failure of wvertical drive
should occur. However, even in the
random switching mode, the switch-
ing time 1s less than one micro-
second.

The time occupied in making the
video switch is less than one miero-
second. The amplitude of the switeh
transient is not greater than —10
db as referred to the equalizing pulse
amplitude.

The routing of the video signal is
completelv independent from other
circuits,

The diode matrix video swilch
point is turned off and on by the
PNPN trigger and associated cir-
cuitry (Fig. 2-B). The isolation be-
tween video inputs is greater than
55 db at 8.538 mec.

As indicated previously, the elec-
tronic and mechanical design is of

modular form. Fig. 2-C illustrates
the basic modular frames which can
be used in various combinations to

provide any complexity of video
switcher requirement,

Each switching frame contains
seven  switching  points, including

the PNPN trigger, lally function
relay, a semiconductor power supply,
and provisions for a plug-in dislri-
bution amplifier, Fig. 2-D. The
switching frame occupies only 134"
rack space. A 14-input swilcher
would employ two of these frames.
In this example, one distribution
amplifier would be used (this dis-
tribution amplificr would plug mnto
the second frame and a blank panel
nsed in the first frame). This unit is
the switching line output amplifier.

The processing frame oeccupies
134” rack space and has a self-
contained senticonductor power sup-
ply for feeding all units, regardless
of type, which are used with it.

The processing frame can also be

used to house three distribution
units, thercby providing a highly

efficient amplifier combination giv-
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Fig. 3—A complete series of rack mounted strchers
and associated power supplies.
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ing three inputs with nine outputs.
It may also be used to house two
amplificr units and one sync in-
sertion unit, providing a highly flex-
ible distribution amplifier with pro-
visions for syuc insertion. The reader
can sec many other possibilities in
the utilization of the processing
frame with different modular units
used with it for various applications
within a television station. Along
with this highly flexible arrange
ment, the tolal rack space occupied
is only 134"

The power supply frame provides
both +24V and —24V for all arcas
of the switcher which do not have
built-in supplies. This unit has two
power supplies in one frame—each 1s
fullv solid state and electronically
regulated. Melering is provided for
both power supplies. The input and
output voltages are fused, with in-
dicator type fuses.

The tally frame houses the pulse
processor unil, tally relay panel and
semiconductor power supplv. All
camera switching tally outputs are
interlocked through the tally frame.
Tally voltages can be any value re-
quired for the particular systemi—or
several different tally voltages can
he used at the same lime.

Fig. 3 is a photograph of the rack
mounting swilching svstem modules
—the illustration is for a 14 x 6
switcher, including preview switch-
ing, dual special effects, switching.
dual program switching, and master
program switching banks. The
switching pane] shown in Fig. 4 em-
ploves illuminaled pushbuttons, The
pushbultons are rated by the manu-
facturer for a minimum of one
million cyeles. Tallv indicalors are
provided for the fader controls.
Other tallv indicators indicate
swilching mode; that is, random or
vertical interval. The funclion relay
in the switching frame provides
the pushbutton tally voltage routing
control for audio follow video switch-
ing and camera tally switching. Pro-

visions are also included at the
conlrol panel position for remote
conltrol of set-up and syne ampli

tude.

Figure 5 is a simplified schematie
of a Vertical Interval Swilcher of
moderale complexily.

Here are some of the major per-
formance specifications of the solid
slate Vertical Inlerval Swilcher:

BROADCAST ENGINEERING




+.1 db to 6 mc;
=+ 1 db to 10 mc;
and down 3 db @
15 mc

.5 dearee max @
358 mc (Ref 1 V
PP

Frequency response ..

Differential phase . ..

Differential gain
Phase delay. ... ..02 microseconds @

3.58 mc (Ref 200

ke)
Tilt s g - 1ms 1% max 60 cycle
squarewave
Switching time....... Less than .8 micro-
saconds
Video unbalance.....1% max
Isolation (between €0 db (@ 1000
any 2 channels) ... cycles; 55 db @
3.58 mc
Number of inputs.... As required
Number of outputs... As required
Re-entry ............ As required
Number of switching
channels ... ... .. As required
Number of input
channels ......... As required
Output Impedance ...75 ohms *= !2%

sending end

High - bridging; or
75 ohms terminated
Unity gain = .1 db
from any input to
output for all video
paths.

Rack space is a premium in every
television station. Through the use
of the modular design, a relatively
complex switcher, say with 14 inputs
and 6 outputs, will require less than
forty inches of rack space.

The requirements for custom
switchers will differ from station to
station. The modular design affords
a way to create custom designs

i
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Fig. 4—The custom control panel for the switchers.

without the station paying a prem-
ium price for custom outlay. It also
provides a wav to expand the svstem
for future growth.

All control pancls are finalized in
design and function after careful
analysis of the desired requirements
of function. This will allow all func-
tions as special cffects, projection
control, and multiplexer swilching to
be incorporated in the final panel
design. All switchers are pre-wired,
assembled, and fully tested before
installation into the station’s system.

The fully solid stale switcher is
the most advanced design available
today. Because all components, in-
cluding semiconductors, are operated
at a maximum of 30 per cent of
their rated value, reliability is in-
herent in the design. Mechanical de-
sign is very compact. All circuit
functions are entirely electronic in
nature, with no moving parts in any
of the video switching circuitry.
Conimon units are interchangeable
and plug in with complete uni:
formity belween units.
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Fig. 5—Simplified schematic of the

vertical interval switcher.
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BROADCAST
FM STERE
MULTIPLEX
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NO WAITING—-NO WANTING

Stereo FM broadcasting is here now—READY RIGHT NOW.
Standard Electronics offers the first low-cost, ready-to-install

unit for IMMEDIATE DELIVERY.

The Standard Electronics FM Stereo Generator 935 is
completely compatible with existing transmitters—in some
instances simply plug-in—and you're in business. At most,
minor modification will be necessary. At no time will more than

2 hours of off-broadcast time be needed
for installation.

ACT NOW—Attract new listeners during
the first flush and enthusiasm of FM
Stereo reception—listeners that will
swell your avdience and buy your
advertiser’s products. Fill in the coupon
for complete technical information and
low, low price—or send your order in
today for fast, off-the-shelf delivery.
Performance guaranteed of course.

standard electronics

PRODUCT LINE BY REEVES INSTRUMENT CORP.
SUBSIDIARY/DYNAMICS CORPORATION OF AMERICA
FARMINGDALE NEW JERSEY

Gentlemen:

STEREO
SCOREBOARD

WLIR
Garden City, L.1., N.Y.
KPEN
San Francisco, Cal.
KWFM
Minneapolis, Minn.
KPFM
Portland, Ore.
WMKE
Milwaukee, Wisc.
WBLR
Long Branch, N. 1.
WFPR
Detroit, Mich.

Please send me specification sheet and price on the new Standard Electronics

Stereo Generator 935.
NAME
STATION

ADDRESS

Renewal Inspections
(Continued from page 14)

reasonable degree of accuracy, and,
hecause of that, their mutual inter-
ference was negligible to the listener.

"The way a transmitter was com-
placently assumed to be kept on its
required 360 meters in those davs
would be amusing now. or horrify
mg. A government inspeelor arvived
every four or five months to
‘measure’ us. He emried a little
black box with a meter in il—and
perhaps other things, but | never
looked. e discouraged looking. so
the  myvstery  surrounding it re-
mained profound. He usually placed
thal box on a chair about eight feet
from our transmitler while the ap-
paratus was operating — a distance
which  was considered safe from
the standpoml of interference that
might readily be caused by the prox-
imity of a human body.

“In front of the main panel was
a large aluminunt disk with a center
knob, devised by the manufacturer
to vary its emitted frequency —
similar o a peg for the luning of
a fiddle string which, by turning it
onc¢ way or the other, raises or
lowers the piteh. Fhe supervisor
would gravely and thoughtfully turn
that knoh back and forth, watehing
lis meter in between times.

“During this process his hreathing
alwayvs became labored. his brow
puckered—which may have been an
individual characteristic or a desire
to mpress us. He would then take
a peneil and make a thin mark on
the disk’s circumference, announc-
ing solemuly: ‘360 Another mark:
‘485 for the weather” Without fur-
ther ado he left, his manner indi-
cating an unexpressed admonition:
“Fake care” If those peneil strokes
escaped being rubbed off by an over-
zealous janitor some carlv morning,
we probably retained an aceuracy
of five or ten meters, above or under
par. Orif they remained long enough
for the supervisor’s next visit, il was
interesting to observe thal he in-
variably rubbed them out himself
and put on new ones.”

I particularly wanted to review
this story from one of radio’s well
known pioncers and contrast it with
the principal subject matter of my
report relating to broadeast station
mspections as currently carried out.

BROADCAST ENGINEERING



In so doing, however, we both must
keep in mind that not only has life
hecome more complex, but most cer-
tainly broadcast equipment opera
tion and regulation has hecome
much more involved also.

As of the end of the fiscal year
1960 there were approximately 3600
standard broadcast stations and
7500 in FM, TV and miscellancous
broadcast services, The problem of
enforcement is obvious since there
has been only a modest incraese in
personnel assigned to broadeast work
in the field subsequent to 1930,
while the total number of broadcast
transmitters of all descriptions has
increased nearly twenty fold. This
is why, up until recently, instead of
making inspections every four to
five months apart as Mr, Iarris in-
dicated, the Commission was doing
well to make inspections of even the
principal transmitters in many in-
stances no less than three to five
vears apart.

Progress in equipment design has
greatly reduced early technical en-
forcement problems such as develop-
ment of precision frequency control
and standardization by wuse of
manufactured equipment which 1is
reliable under normal service condi-
tions. On the other hand, although
many technical problems of the early
days have been eliminated, new
problems have taken their place.
These inciude such technical devel-
opments as complex directional ar-
rays, the use of remote control for
many installations and I would be
less than candid if T failed to
mention the employment of the non-
technical operator, or what is often-
times equally as bad, if not worse,
the disc-jockey/announcer type op-
erator.

If T may digress for the moment,
I believe we will find it interesling
to compare the results of our in-
spection and measurements of the
technical characteristics of TV and
AM broadcast stations. Although
the equipment at a typical TV
broadcast station is far more com-

LOOKING FOR
RACKS?

P
N B
Turn to section 1400 :’(95!;;"..::‘

eem — ELECTRONIC ENGINEERS MASTER
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Mr. Riddle says of WDSU’s
many Conrac monitors:
“Maintenance load is always
the best indicator of equip-
ment engineering and relia-
bility. With our Conrac
monitors, it has always been
gratifyingly light?’

Just one of many affirmations
of the quality of Conrac moni-
tors. Available in a complete
range of types and sizes for
every broadcast application.

For consistent quality in
video monitoring equipment,
use Conrac.

“COIVRAC

LIGHTENS
MAINTENANGE
LOAD!”

A COMBINATION OF UNIQUE FEATURES IN EVERY CONRAC MONITOR
FROM 8 THROUGH 27, BROADCAST AND UTILITY

* Video response flut to 10
megacycles

* DC restorer with “In-Out” switch

* Selector switch for operation
from external sync

* Video line terminating resistor
and switch

CONPRAC ) DIVISION i tusis

Makers of Fine Fleetwood Home Television Systems -

Telephone: Covina, California, EDgzwood 5-0541

CONRAC MONITORS ARE DISTRIBUTED BY — RCA, GENERAL ELECTRIC, AMPEX, AND VISUAL ELECTRONICS

CONRAC IS A DIVISION OF GIANNINI CONTROLS CORPORATION

Gecc 1-27
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plex than AM broadcast equipment,
we find that general violations of
the technical standards are some-
what less common than for AM
broadecast stations. For example, on
a recent trip of one of the Com-
mission’s TV Enforcement Units
into the southeastern states, mea-
surements and inspections were
made on 23 TV stations. These were
very detailed inspections involving
measurements of carrier frequencies,
bandwidth and modulation level, the
characteristics of the synchronizing
pulses and other composite vid o

components, and, where color trans-
missions were being made, measure-
ments of the characteristics of the
color signal. Even so, only six of
the 23 stations were issued violation
notices for technical deficiencies. 1
believe this is a demonstration of
the excellence of the engineering
staffs at many of the TV stations,
and I feel thal many of the AM
stations could benefit by the con-
scientious preventive mainlenance
commonly performed at TV stations.

Because of this letdown or lack
of technical or other supervision by

Proudly Presents the New

SERIES 90

Concertone’s new Series 90 represents
the first breakthrough in the commer-
cial/professional recording cquip-
ment field at a medium price.
Designed for rugged reliability under
continuous performance conditions,
the Series 90 meets the most exacting
broadcast requirements.

Note These Outstanding Features
EDIT-O-MATIC — provides the count-
less advantages of high speed search,
cueing and editing.

AUTOMATIC TAPE LIFTERS—
eliminate the annoyance of “squeal”
in fast mode.

FOUR HEADS —allow reproduction
of monaural, 2-track or qir. track
tapes with the flick of a switch. The
fourth heud position can also be used
for special heads.

ELECTRIC RELAYS—provide
instant, positive action for stop, start,
fast forward and rewind modes.
REMOTE CONTROL —record, stop,
start, fast forward and rewind.

NEW TAPE TRANSPORT —precision design and construction. 3 motor
drive system, including the heavy duty hysteresis synchronous capstan motor.

These exciting features mark the Series 90 as the
ultimate in professional recorders. From $925.00.

THE NEW 308—-AT A MODEST PRICE
Advanced recorder design with professional reliability,
extreme fidelity and tape-handling ease. The 508 has
no equal for broadcast performance or custom instal-
lation. Available as a precision tape player or with
separate electronics for mono or stereo recording. In
half or full track at $520.

See Concertone at better professional dealers everywhere. Write for name of
nearest dealer and complete information. Dealer inquiries invited.

I
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AMERICAN CONCERTONE, INC.

A DIVISION OF ASTRO-SCIENCE CORPORATION
9449 WEST JEFFERSON BOULEVARD ¢ CULVER CITY. CALIFORNIA

EXPORT: Telesco International Corp., 171 Madison Ave., New York 16, N.Y.

all hands, or because of other
reasons less obvious, anyhow, it be-
came apparent to the Commission
in the latter part of 1959 from a
review of inspection and citation
records by the Field Engineering and
Monitoring Bureau that there was a
growing disregard for engincering
rules, operator requirements, and
equipment performance standards
on the part of many broadeast
licensees particularly in the standard
AM broadeast service. These defi-
ciencies were formally called to the
attention of the Commission and as
a result broadeast licensees were
informed of the deteriorating tech-
nical compliance by means of a
public notice dated April 29, 1960.
At the same time diselosures of
“rigged” programs and action by
Congress alerted the Commission to
the need for increased activity in
non-technical phases of broadeast
enforcement,
Joint Action by Field Engineering and
Monitoring and Broadcast Bureaus

In recognition of their joint re-
sponsibility, the Ficld Engineering
and DMonitoring Bureau and the
Broadcast Bureau have developed a
coordinated enforcement program,
the salient points of which are: (1)
renewal inspections in depth during
the last 18 months of the license
term consisting of (a) program re-
cording in advance of the station
inspections. (b) technical inspeec-
tion inchiding anlenna, transmission
lines, ground system, performance of
transmitlers as well as studio equip-
ment and compliance with the Com-
mission’s technical rules, and, (c¢)
inquiry into non-lechnical areas in-
cluding sponsorship, identification,
hidden ownership, payola, ete., using
recorded material for comparison of
actual performance against station
records; (2) Growing out of renewal
inspections performed by the field
engineer or as a result of complaints
or other information received by the
Commission from outside sources,
the Broadeast Burcau may send an
investigative team to a specific sta-
tion for detailed analysis of the
station’s non-technical operation.
Additional participation by the field
engineer is also available for the pur-
pose of covering current technical
performance as required; (3) In
addition prompt submission of tech-
nical deficiencies or questionable
practices in non-technical areas with
recordings are made to the Broad-
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cast Bureau by the Field Engi-
neering and Monitoring Bureau for
consideration in renewal license
processing or for specific enforce-
ment action.
Renewal Inspection Technique

The Field Engineering and Moni-
toring Bureau in the making of
renewal mspections is giving par-
ticular attention to the technical
performance of AM broadeast sta-
tions and more especially in many
instances to radiation patterns of
directional stations, proof of per-
formance measurements and an-
tenna  resistance and monitoring
point measurcnients.

AM Broadecast Station Directional
Antenna  Monitoring Points are
checked by our Field Engineers as
a parl of the rencwal inspection of
the station to determine whether or
not the prescribed radiation pattern
is being maintained. In the period
immediately following World War 1T
when hundreds of new stations went
on the air with directional antennas,
it was common to find a majority of
these stalions operating with field
patterns which did not conform to
the terms of their grants. In one
“horrible example” which I recall
the station’s pattern was so poorly
adjusted that the field strength at
one of the monitoring points was
800 per cent of the specified limit.

Although there has heen some im-
provement over lhe years i this
respect, a considerable number of
stations still apparently do not take
the monitoring point measurements
seriously and thus find themselves
the recipients of a violation notice
for excessive mounitoring point field
strengths. In the course of a recent
survey of four months’ duration, 24
stations were so cited.

Obviously, improper antenna pat-
terns are of concern to all co-channel
stations whose own coverage de-
pends in a considerable measure on
protection from excessive radiation
from other occupants of the channel;
and, of course, in some cases an im-
properly oriented pattern may actu-
ally reduce coverage in arcas which
the station is licensed to serve. In
enforcing the pattern limitations, our
field engineers have been taught to
be sympathetic to the problems of
the licensee and to adopt a coopera-
tive attitude in correcting unsatis-
factory conditions which exist. In
all our enforcement activities, our
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prime purpose is to help the licensee
to help himself to provide the best
possible service for the benefit of
the public.

Proof of Performance Measure-
ments are also frequently made as
a part of our rencwal inspeection
program. A considerable number of
AM stations apparently experience
difficulty in maintaining compliance
with the transmitter performance
provisions of the Rules especially
with regard to audio frequency re-
sponse aud audio distortion. Sur-
prisingly enough, this difficulty

seldom shows up in the station’s
records which habitually indicate
that the frequency response, distor-
tion, and carrier hum are well with-
in the limitations; in fact, it some-
times appears that the station’s
Chief Engineer has “switched trans-
mitters” since the same measure-
ments made by the Commission’s
engineer often indicate considerably
inferior operating characteristics
compared with those on file. Since
July 1960 our engineers have made
cquipment performance measure-
ments at 22 standard broadcast sta-
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of automatic tape control
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taped spots, themes, and production
aids; up to 165 full length musical
selections, without resetting or re-
loading. It is also designed to
operate in conjunction with other
broadcast equipment. A special 3200
cycle auxiliary control tone may be
inserted at any point in the sequence
to start (1) material recorded on
reel-to-reel tapes, (2) a Seeburg rec-
ord changer, or (3) the standard
ATC units. Used in multiples of two
or more (4), the ATC 55 may be
programmed to play in any desired
sequence automatically. It delivers
the highest quality broadcast repro-
duction. And, best of all, it is so
easy to operate that any of your
personnel can run it. Write, wire or
phone collect for complete informa-
tion and literature today.

made by broadcasters for broadcasters
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tions. Deficiencies of a sufficiently
serious nature were disclosed as a
result of these measurements to
justify issnance of one or more vio-
lation notices to 16 of these 22
stations. An example of the de-
ficiencies encountered involve a
midwestern station in which the
audio frequency response varied over
a range from plus 6 to minus 4.2 db
from the 1000 cps pattern. Wide
variations extended throughout the
audio range. This same station was
also found to have audio distortion
as high as 18 percent at normal
modulation levels and the carrier
shift likewise exceeded the specified
limit. Obviously this station was not
providing the qualily of service that
the public had a right to expect.

Field Strength Measurments to
Determine Coverage were made at
two stations in a western town, both
operating with 250 watts power in
the same area and in the same
general portion of the AM band.
Mecasurements showed that one of
the stations was consistently much
stronger than the other at the same
distance from the antenna even
though they should have been ap-
proximately equal in strength. The
average difference was of the order
of two-to-one. The licensee of the
station with the poorer coverage ex-
pressed great concern and indicated
he would take immediate steps to
have a consulting engineer check the
antenna system to determine the
reason for its low radiation effec-
tiveness,

It has been our experience that
a significant number of the AM
broadcast stations operating with
non-directional antennas are pro-
viding less coverage than was con-
templatedl by the Commission’s
Rules or terms of the license. This
condition is often due to a deterio-
rated ground system or to other de-
ficiencies in the radiating system.
Of 115 AM stations checked since
September of last year, 18 stations
had field strengths which were more
than 20 per cent below the expected
value, and at four stations the field
was less than 50 per cent of the ex-
pected value. Obviously such condi-
tions as these result not only in
reduced service to the public, but in
less value received per dollar ex-
pended insofar as the program spon-
sors are concerned, and indirectly in
reduced income to the broadcast
station. At times, where the Com-
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mission engineer has rcason to sus-
pect that lower than expected field
strength may be due to the use
of the umproper value of antenna
resistance in arriving at the power
output, the actual resistance 1is
checked by the Commission engi-
neer. In such cases it is not uncom-
mon to find that the resistance
has changed significantly. In one
instance this change in antenna re-
sistance was found to be due to
changes in tower lighting circuilry
after the antenna resistance meas-
urement had been made. Therefore,
it would seem that it would behoove
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report is very valuable and in fact,
I find that this or similar informa-
tion outlining in considerable detail
the nature of our inspection pro-
gram is being presented before many
state broadcast associations. Before
this release came to my notice, it
was my intention to do the same
thing as the unidentified broadcast
association author has done, that is,
provide in detail the various items
which our field engineer specifically
covers in the course of his renewal
mnspections of a broadcast station.
However, I will simply incorporate
his remarks by reference as a part
of my advice and recommendations
to you, but with one additional oh-
servation—the main points our un-
known friend cautions you to look
out for are surprisingly enough, in
the final analysis, no more nor less
than existing rules which have been
in the Book of Rules, lo these many
years!

ey

THE FINEST OF ITS KIND

Admittedly, it is true, our men are
giving broadcast stations a thorough
goingover. It isn’t quite accurate,
however, to say as our unknown
friend has said in his release that
“this is a white glove inspection.”
Those of vou who have been in the
Navy as I have, know what a white
glove inspection is. We are not look-
ing for dirt as such., All that we
intend to do is to check for compli-
ance with the Rules and with the
terms of vour license; also, to report
on performance as we find it.

Areas of Coverage Involving Non-
technical Items are quile well known
to broadcaslers inasmuch as broad-
casl stalion inspections have long
included such matters. These are
specifically set forth in lhe Rules
under the heading “Other Operating
Requirements” and begin with Rule
3.111 and include such items as logs,
slation identification, mechanical re-
productions, broadcasts by candi-
dates for public office, rebroadcast-
ing, and lotleries.

In adidtion, as special matters
come to the field inspector’s alten-
tion, noles are made thereof for
referral lo the Broadeast Bureau

for such further action as may be
indicated. The following is an ex-
ample of such a non-technical item:

On the basis of recordings made
by field offices and monitoring
stations, a careful analysis in
depth of program practices of a
number of broadcast stations indi-
cates several instances where pro-
gram material and station logs
do not agree with material filed
with the Commission.

How to make friends and still be
an inspector isn’t easy. Probably
nobody really likes lo be inspected.
I know when I have gone down to
have my car inspected, don’t quite
make il, and as a result drive out
with a red sticker, which means
that they have found something
wrong, I don’t particularly feel like
congratulating the officer for being
so efficient. On the other hand, on
occasion the inspection can turn up
a part failure or mechanical defi-
ciency which is so consequential that
I cannot help but feel that the in-
spector has done me a personal
favor. To know about this may not
only save me a more costly repair
bill, but could make it possible for
me to have avoided a serious acci-
dent. Taking our cue from this, in
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carrying oul our Inspeclion work,
we also like very much to be able to
be of service. In facl, therc are many
occasions when the type of inspection
that we are now performing can be
as beneficial to the licensce as a
thorough-going survey by a cousult-
ing engineer. I hasten to add for the
bencfit of consulting cngineers, we
are not attempling to compete, but
rather to join forces with them in
raising the overall standards of
performance within the DBroadcast
service.

Examples of the kind of inspec-
tions from which T feel the broad-
caster bencfited are as follows:

Station I—Iuspection of this sta-
tion disclosed that there were nine
violalion items including important
technical irregularities such as oper-
ating power more than 10 per cent
below licensed power, frequency and
modulation monitors defective, no
proof of performance measurements,
remote nreters had not been cali
brated, base current ratios were
beyond lolerance, phase monitor
readings abnormal and the field in-
tensity at three of the check points
were well beyond authorized values.
Tt is evident that correction of these
deficiencies was in the hest inlerest
of the licensee since he was not pro-
viding coverage authorized by the
Commission and was obviously,
through lack of proper control, un-
able to insure that emission was of
satisfactory broadecast quality.

Station 2-— Eight discrepancies
were noted in this inspection includ-
ing bypassing of interlocks which
exposed high plate voltage, no
equipment performance measure-
ments, excessive audio frequency
distortion and audio frequency char-
acteristics deviating well beyond
authorized tolerance. This equip-
ment was not only dangerous to op-
erating personnel but failed to meet
the minimum requirements of the
rules as to audio capability.

Station 3 — This inspection dis-
¢losed that the antenna resistance
had decreased from 66 ohms to 52.1
ohms. Therefore, the power output
of the transmitter had decreased 21
per cent which meant that the serv-
ice area of the station had bcen
similarly reduced. The licensec in
this case was anxious to take correc-
tive action since the strength of
his received signal was increased

thereby.
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New transistorized headset amplifier

for TV studio communication

Daven announces a new Transistorized Interphone imizes local acoustical interference,

Amplitier, Type 90, which provides a marked im- 4. No significant increase in power consumption.
provement in studio communications. As a com- 5. Permits up to 32 stations.

panion unit to the Western Elegmc Type 52 head- 6. Manual control with external variable resistor,
set, advantages of this transistorized amplifier if desired.

over the normal induction coil are: 7. Operates from 24 volt **Talk Bus™ independ-

1. Again of 20 db. ) ent of polarity.
2. Mounts directly in place of the induction coil.
3. Sidetone automatically adjusts when addition-

al stations join the circuit. Receiver level min-

Write. today for further information. LIVINGSTON | NEW JERSEY

YODAY, MORE THAN EVER, THE DAVEN ® STANDS FOR OEPENODABILITY

~DAVEN-

35



IMMEDIATE
DELIVERY

from Stock!

%

rofessional Transistorized

Portable Field Recorders
Exceed NAB Broadcast Standards

Assure studio quality performance
with complete independence from AC power.

Over 25 models available in two series:
TransFlyweight® Series 312: 8 Ibs.; electric motor,
battery-operated. Size: 5 x 9 x 12 inches.
TransMagnemite® Series 612: 15 Ibs.; spring motor.
Operates 125 hours from rechargeable batteries.

Choice of single or multiple tape speeds, one or
two tracks. Al models equipped with multi-purpose
VU meter. Full unconditional 2-year Guarantee.

Write for Literature

AMPLIFIER CORP. of AMERICA

An Affiliate of the Keystone Camera Co., Inc.

398 Broadway, New York 13, N. Y. + WO 6-2929

Bauer Kit

1 Kw TRANSMITTER

The“Bauer Kit”Model 707 istheonly
1000/250 watt AM transmitter with
Silicon Rectifiers in all power sup-
plies, a Variable Vacuum Capacitor
and a Constant Voltage Transformer.
Your assurance of maximum reli-
ability and optimum performance.
All components are standard items
available at local sources.

Assembly of the “Bauer Kit” is
actually easier than many consumer
audio kits — the wiring harness
is furnished completely pre-fabri-
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Station 4—Here the importance
of audio performance measurements
and the need for making thorough
technical inspections was most obh-
vious. The audio distortion and fre-
quency response were well beyond
the authorized tolerances. In addi-
tion, the directional pattern was out
of adjustment with three check
points exceeding the authorized
licensed value by from 85 per cent
to 200 per cent. Likewise, the
authorized base current and loop
current ratios were exceeded by as
much as 8.0 per cent and the modu-
lation monitor was defective.

Station 5—A recent inspection dis-
closed that there were 26 violations
of the Commission’s rules and four
items of non-compliance with the
terms of the station authorization.
These include citations for inopera-
tive control system, defective high
voltage interlocks, wiring was not in
accordance with good engineering
practice, output power was exces-
sive, phase monitor was inaccurate
and field strength measurements at
check points were greatly in excess
of authorized lolerance.

Friends we were when we entered
and friends we were when we de-
parted. We have a handful of letters
to prove it. Excerpts from just a
few of these letters follow:

(1) “Your department can be
very proud of your field inspector.
Needless to say, he is a veleran in
the field and in my many years in
the broadeasting industry, I had
heard a great many things about
him. I had heard thal he was tough
and a stickler for perfection. I found
him to be of great assistance to me
and the other stations under my di-
rection. He found fault with our
teclhinical operation, and also eriti-
cized our programming department.
He substantiated each criticism with
direct reference to the IFCC rules
and regulations. He was extremely
helpful regarding improvements to
be made as well as providing my
engineers on duty with a better
understanding of their responsi-
bilities.

“As loug as the government has
men like your field inspector in its
employ, we need never fear of a let-
down in the rigid standards required
to be maintained by the broad-
casters.”

(2) “I, for one, hope the Congressi

C onti Al
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FAIRCHILD CONAX
MAKES THE

| Big Difference |

IN STEREO BROADCASTING
FOR WDHA/FM

WDHA/FM in New Jersey, one
of the first FM stations to go
stereo, recommends FAIRCHILD
CONAX. Here is what WDHA
has to say about the FAIRCHILD
CONAX Model 602:

“After installation of the CONAX
our average modulation level
was found to be up 6 db from
that without the CONAX, and
there was no over-modulation
in the stereophonic broadcasts.

It has subsequently been the con-
clusion of our Program Depart-
ment that the use of the CONAX
will in no way offend our serious
music listeners.

I certainly recommend installa-
tion of the FAIRCHILD CONAX
602 to other FM stations plan-
ning stereophonic broadcasts.”

For details write to

FAIRCHILD RECORDING EQUIPMENT CORP.
10-40 45th Ave., Long Island City 1, N. Y.
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will authorize cnough funds to the
FCC in order that more frequent
inspections might be made. T think
this will be helpful to the stations
who are anxious to operate a good
station and in accordance with the
Rules and Regulations. Our station
was last inspected in 1958 and many
amendments and changes to the
Rules have been made since that
time. A more frequent inspection
would have helped in the proper
interpretation of those changes.”

(8) “I have always prided my-
self in trving to give credit where
credit is due. This gentleman was
extremely kind, courteous, and help-
ful to me, and I would like for you
to know that he is a credit to your
agency.”

(4) “We are anxious to correct
our deficiencies and every effort will
be made to do so. We welcome in-
spections and wish that they could
come annually. Negligence in several
areas is not an immediate thing but
can creep in gradually over a period
of many years. We feel that it is to
our benefit to be made aware of
these violations. That to do so is to
the benefit of ourselves, the industry,
and to the people of this area.”

(5) The following has already
been quoted in a state broadeast
meeting; however, I think it de-
serves to receive top level Dhilling
such as this meeting affords. There-
fore, I am giving it to you as fol-
lows: “Some of you, perhaps, have
had an inspector in your station in
recent weeks, T had the pleasure—
and T am sincere—in having a fine
gentleman visit me last Saturday
afternoon and to say it was a tonic
was putting it mildly. It was a rou-
tine inspection like we normally
have during our renewal year. Let
me suggest, if you have nol already
had your inspection, a friendly atti-
tude on the part of your personnel
and yourself.”

This vear the FCC IS making
inspections in depth, We have to
draw the line somewhere. Review
and keep up to date with the Rules
and Regulations. Follow the require-
ments set down by law and you will
not have to worry.

Remember what was said aboul
the old commission inspector those
many years ago; “Without further
ado he left, his manner indicating
an unexpressed admonition. “TAKE
CARE!”
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Inc., 1271 Ave. of the Americas, N.Y, N.Y. @ CANADA-—Northern Electric Co.,
Ltd., 250 Sidney St., Belleville, Ont., Canada.

www._americanradiohistorv.com
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NEW BROADCAST REMOTE AMPLIFIER

QRK Electronic Products, 445 N. Circle
Drive, Fresno 4, Calif, has introduced a
new ac-operated, three-channel broadcast re-
mote amplifier.

The new unit features a crystal-controlled
monitor receiver designed to permit station
monitoring without external receiver or order
wires, and a push-to-talk mike mounted be-
hind the panel for line-up communications
prior to broadcast.

THE 'I'EI.E COMMUNICATIONS

PORTA-CASTER

Size: 13" x 19" x 4614”
Weight: 90 1bs.
Console only 13 1bs.
Grey unbreakable
fiberglass and
aluminum with
removable legs
and cover.

Cabinet:

GATE AMPLIFIER 40 A
Ron Electric Co., Box 43, Livingston, N. J.,
has developed a new automatic background
quieting amplifier, Gate Amplifier 40 A.
Featuring an electronic design, the ampli-

s, Model 675

Console completely
self-contained (including
monitor amplifier) and
may be removed for
remote broadcasts.

INPUT CONTROLS :

2 Turntables with cue
position, 1 Microphone
Control with two inputs,
1 Remote Control with
high level inputs.

FOR INFORMATION CONTACT

A COMPLETE, COMPACT
TRANSISTORIZED PORTABLE UNIT
| FOR STUDIO OR REMOTE USE

OUTPUT CONNECTIONS :
1 Line Output, | P.A.
Output with control,

1 External Speaker
Output, 1 Phone Output,

TELE-COMMUNICATIONS CORP.

AN AFFILIATE OF TELEBROADCASTERS, INC.
50 DRUMM STREET, SAN FRANCISCO, CALIFORNIA - YUkon 2-4314

EQUIPMENT :

Includes 2 Rek-O-Kurt,
Rondine B-12 Turntables,
2 Presto PA-1 Tone Arms
(with snaplock), 2 G.E.
Type 4G-050 Triple Play
Cartridges.

fier functions to instantaneously key itself on
and off with the sound intended for trans-
mission, and is recommended for any audio
application requiring the suppression of back-
ground noise. A frcnt panel threshold level
control is designed to permit precise adjust-
ment of keying level; if desired, the threshold
level may be remotely controlled. Attack
iime is less than 10 milliseconds; release
time is adjustable from 0.5 to five seconds.

Frequency response of the unit is main-
tained within 1 db for frequencies between
50 and 15,000 cps, distortion is under one per
cent, and noise is 60 db below plus 8 VU
output level, according to the manufacturer.
The amplifier is designed for standard rack
mounting, 3%-inch panel space required in-
cluding self-contained power supply and VU
meter.

A relay adaptor unit is available which is
said to provide rapid relay on-off switching
of auxiliary equipment automatically with
the keying of the 40 A amplifier.

NEW SWIVELIER UNITS FOR
ECONOMICAL TV STUDIO LIGHTING

Swivelier Co., Inc., Dept. 146, 30 Irving
Place, New York 3, N. Y. is offering new
Swivelier units to provide low cost TV studio
lighting.

According to the manufacturer, the two
new models are completely redesigned to
supply adjustable clamp light fixtures in two
power ratings. Model PAR-56, No. 6758, will
use 300-watt lamps, and model PAR-64, No.
6767, is designed for 500 watts. Both lamps
use grounded, three-conductor power cords
with molded plugs, and are also available
with two-conductor cords.

The units clamp-attach up to 2 inches flat
or cylindrical surfaces, and are protected to
prevent scratching of surfaces. They are
made with spring-tension sockets, and are
adjustable to any position without wing nuts
or set screws.

7500 14th Ave.

JAMPRO

ONLY FM ANTENNA
designed specifically for
MULTIPLEX STEREO
Write for full details.

JAMPRO ANTENNA CO.

Sacramento 20, California

find it’s more than just *

600’ MYLAR 5" reel..
1200 MYLAR, 15 mil

Also—Scotch, Irish, Audio

38
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-‘ Save 3[]( O on 4-Track

Stereo Music on Tape!

| Empty 3 in. Plastic Reels 7c ea

BARGAIN PRICES! Send for our FREE Tape
Recorder/Blonk/Prerecorded Tape Catalog #B-3

SAXITONE RECORDING TAPE
% Oxlde guaranteed not to rub orr or squeak—Or money
back. Compare ours with other
‘price’”
us, We are original pioneers in the tape recorder busi-
ness and our reputation means everything to us.

600’ Acetate (plastie), 57 =

900’ MYLAR (Polye_stexgl. 5

2400’ MYLAR, untensitized, 77,0
2400’ MYLAR, tensilized, T"......._

Studlos, Large Users Even Lower, PLUS POSTAGE

0, Reeves, Ampex
au(llodlscs, needles, etc. We'll surprise you with our gquotations.

SAXITONE TAPE SALES

Divislon of Commissioned Electronies Company, In
1776 COLUMIIA ROAD

!

NORELCO SPEAKER

Famous AD3800M, twin
cone 8”(75-19,000 cycles)
.75 discontinued model for-
5 mer list 16.00, usual net
.18 9.90 going at 3.73 plus
‘22 postage, (8 for 27.85).
.79 Other Norelco speaker
9% sizes at bargain prices.
Send for SPEAKER SPE-
CIFICATION SHEET.

and Sarkes-Tarzian magnetic tapes, milkes,
H

‘‘Bargain”’ tape. You'll
when you deal with

WASNING‘I’ON 9, D.C.

BROADCAST ENGINEERING



SPOTMASTER TAPE CARTRIDGE WINDER

Broadcast Electronics, Inc., 8800 Brookville
Rd., Silver Spring, Md., has introduced the
Spotmaster tape cartridge winder, model TP-1.

The mechanism will handle all reel sizes
and winds tape at 22% ips, and is designed
to fill the need of every station using cart-
ridge equipment.

RADIO SHACK CORP. ANNOUNCES
NEW CONSUMER CATALOG

The new 1962, 336-page Consumer catalog,
published by Radio Shack Corp., 730 Com-
monwealth Ave., Boston 17, Mass., contains
information on new merchandise, special
purchases, and close-outs of nationally ad-
vertised components.

F. C. C. Regulations

PART 1 — PRACTICE AND PROCEDURE
Consideration and Processing of
Applications

At a session of the Federal Commu-
nications Commission held at its offices
in Washington, D. C., on the 28th day
of June, 1961:

The Commission having under con-
sideration its rules pertaining to the
processing of applications in the broad-
cast services;

It appearing that it would be in the
public interest to amend the rules to
reflect more accurately the manner in
which broadcast applications are proc-
essed by the staff and particularly to
indicate which applications for standard
broadcast facilities are placed on the
processing line; and

It further appearing that the amend-
ments ordered herein relate to proce-
dure, and therefore that the provisions
of section 4 of the Administrative Pro-

LOOKING FOR
DIALS?

Turn to section 2400

eom — ELECTRONIC ENGINEERS MASTER

October, 1961

cedure Act are not applicable; and

It further appearing that authority
for those amendments are contained in
sections 4 (i) and 303 (r) of the Com-
munications Act of 1934, as amended;

It is ordered, That effective July 6,
1961, §§ 1.353 and 1.354 (d) of the Com-
mission’s rules are amended as set forth
below.

(Sec. 4, 48 Stat. 1066, as amended; 47 U.S.C.
154. Interprets or applies sec. 303, 48 Stat.
1082, as amended; 47 U.S.C. 303)

Released: June 29, 1961,
FeEpERAL COMMUNICATIONS
COMNMISSION,
Ben F. WaPLE,
Acting Secretary.
1. Section 1.353 of the Comimission’s
rules is amended to read as follows:

§1.353 Staff consideration of applications
which receive action by the Commission.

[sEAL]

Upon acceplance of an application,
the complete file is reviewed by the staff
and, except where the application is
acted upon by the staff pursuant to
delegation of authorily, a report con-
taining the recommendations of the staff
and any other documents required is
prepared and placed on the Commis-
sion’s agenda.

2. Scction 1.354 (d) of the Commis-
sion’s rules is amended to read as follows:
§ 1.354 Processing of standard broadcast

applications.

* * * * *

(d) Applications other than those for
new stations or for major changes in
the facilities of authorized stations are
not placed on the processing line but
are processed as nearly as possible in the
order in which they are filed.

Matched monitoring
from P Mot i~ -

TBM 3000 Main Carrier Frequency

TBM 3500 Main Carrier Modulation

B Continental Manufacturing is the nation’s source for complete

F M monitoring equipment. McMartin has FCC type approved Main

Carrier Frequency and Modulation Monitors, together with SCA-

Multiplex Monitors and F M Stereo Monitors. Continental’s original

FCC approved designs permit savings up to $1500 per station.

Continental’s advanced engineering, rigid quality control and special

manufacturing techniques assure quality.

B Continental is also the nation’s leading manufacturer of multiplex

receivers and relay receivers.

B Write for complete information and outline your specific

requirements.

an industry built by
originality

from CONTINENTAL MANUFACTURING, INC.
1612 California Street, Omaha, Nebraska

wWWW.americanradiohistorv.com




PROOF OF SUPERIORITY
NG OTHER MICROPHONE
CAN MATCH! X

LEADING NEWSWEEKLY

JAGAZINES PICTURE BV
JORE OFTEN THAN THE NEXT |
FOUR BRANDS COMBINED! 4

Write now for catalog of
microphones preferred by top radio, TV,
newsreel and sound engineers !

ElecthoYores.

ELECTRO-VOICE, INC.
Commercial Products
Div., Dept. 1011V
Buchanan, Michigan

for your tower RuHN

requirements

check SYSTEMS

i l A complete tower
erection service
that has these
special advantages:

v DEPENDABILITY

v RELIABILITY

]

1

|

|

|

|

!

|

| v COMPLETE
| ENGINEERING
!

!

|

]

i

v COAST TO COAST
SERVICE

Be sure to obtoin price quota-
tions and engineering assist-
ance for your complete tower
needs from America’s foremost
‘ fower erection service.

" ROHN SYSTEMS, INC.

6718 N. Plank Road Peoria, Jllinais

40

]

Advertising rates in the Classified Section
are ten cents per word. Minimum charge is
$2.00. Blind box number is 50 cents extra.
Check or money order must be enclosed
with ad.

EQUIPMENT FOR SALE

Transmission line, styroflex, heliax, rigid
with hardware and fittings. New at surplus
prices. Write for stock list. Sierra Western
Electric Cable Co., 1401 Middle Harbor
Road, Oakland 20, California. 6-61 tf

Commercial Crystals and new or replace-
ment crystals for RCA, Gates, W. E.. Bliley
and J-K holders; regrinding, repair, etc.
BC-604 crystals. Also A. M. monitor serv-
ice. Nationwide unsolicited testimonials
praise our products and fast service. Eidson
Electronic Company, Box 31, Temple,
Texas. 9-61 tf

HV Capacitors, C-D Ceramic PL Type, ex-
cess stock, 1/.050-3/250-2/270-3/350-1/800
MMPF. 20 and 30 KV, $20 ea., Weze, Pogtlon.

0-61 1t

5 kw FM transmitter, Collins 737, $4,000,
Cisler, WLVL. Louisville, Ky. P.O. Box
1644 or call TW 5-1143.

10-61 1t

QUICK Q@ AUTOMATIC SrOT ANNOUNC-
ING PLAYF¥R—recorder units A rugged,
compact, self-cueing tape cartridge machine
for Radio Broadcasting stations. Saves time,
confusion, money on spot commercials —
music — announcements — background.
The C. H. Alvord Company, 1000 Farming-
ton Avenue, West Hartford, ConnfcticutA

0-61 1t

General Radio 650-A Impedance Bridge.
613-B Beat Frequency Oscillator. Leeds &
Northrup Galvanometer. Recording AC
Vol'meter. Hewlett Packard 400-A Vacuum
Tube Voltmeter. F. D. Fallain, 613 Chandler
St.. Flint 3 Mich. 10-61 1t

Used 50 KW Transmitter. Western Electric
407A-4 in good condition with spares.
Priced at one-fourth less than a new
transmitter. Can be handled with as little
as 10% down. Broadcast Engineering, Dept.
BE-4, Kansas City 5, Mo. 8-61 4t

1 kw FM transmitter with Gates Exciter
and Doolittle Frequency and 600 foot guved
tower. Modulation Monitor. 4 GE 2 bay
FM antennas. 500 feet RCA VHF Teflon
3! inch coaxial line. 500 feet RCA UHF
Teflon 3!'s inch coaxial line. 1.000 feet An-
drew 552 VHF Teflon 3! inch line line
hangers. WEAU-TV, Eau Claire, Wisconsin.
Engr. Dept. 10-61 1t

BUY, SELL OR TRADE

WANT TO BUY: Used field strength meter.
Chief Engineer, KDE X RADIO, Dexter,
Missouri. 10-61 1t

Will buy or trade used tape and disc re-
cording equipment — Ampex, Concertone,
Magnecord, Presto. etc. Audio equipment
for sale. Boynton Studio, 10 BE Pennsyl-
vania, Tuckahoe, N. Y. 4-61 6t

i

A Classified Ad In

BROADCAST
ENGINEERING

Gets Results!
Send Yours Today!

e

CHARLES E. BRENNAN
{(Member AFCCE)
DONALD A. WELLER
Consulting Radio Engineers

Milwaukee 7, Wis.
Humboldt 3-3371

495 E. Lincoln Ave, e
Humboldt 3-3370

VIR N. JAMES
Specialty
Directional Antennas
232 S, JASMINE DExter 3-5562

DENVER 22, COLORADO
Member AFCCE

¢ SYNCHRONOUS MAGNETIC FILM
RECORDER/REPRODUCER

* MAGNETIC TAPE RECORDERS

¢ NEW—THE portable MINITAPE syn-
chronous 13 1b., battery operated
magnetic tape recorder for field re-
cording.

THE STANCIL-HOFFMAN CORP.

845 N. Highland, Hollywood 38, Calif.

Dept. B HO 4.7461

Altec Lansing Corp. .......... ... 19
American Concertone, Inc.. ... . ... 30
Amplifier Corp. of America...... 36
Apparatus Development Co....... 34
Automatic Tape Control, Inc... ... 32
Bauer Electronics Corp. ....... ... 36
Behrend Cine Corp. ........... .. 34
Brennan, Charles E. ...... .. ... .. 40
Broadcast Electronics, Inc. ....... 37
Conrac Div. ................... .. 29

Continental Electronics Mfg. Co... 36

Continental Mfg., Inc. .......... 31,39
Cunningham Son & Co., James.... 35
Daven Co,The ................ .. 35
Electro-Voice, Inc. ... .. ..... .. ... 40
EMI/US Magnetic Tape Div.. ... .. 15
Fairchild Recording Equipment

Corp. ........ ... ... .. ... 36
Foto-Video Electronics, Inc.. ... .. IFC
Houston Fearless Corp.,

Westwood Div. ........ ... ... .. 3
International Nuclear Corp. ...... 22
ITA Electronics Corp. .......... 20-21
James, Vir N. ............ ... ... 40
Jampro Antenna Co. ...... ... ... 38
Moseley Assoc.,, Inc. .......... ... 34
Peerless Electrical Product Div.... 19
Radio Corp. of America....16-17,IBC
Raytheon Co., Equipment Div..... 7
Rohn Systems, Inc. ........... ... 40
Ron Electronics Corp. ............ 18
Saxitone Tape Sales Div. ... .. . 38
Sierra Electronic Enterprises.. ... 34
Standard Electronics ......... ..., 28
Stancil Hoffman Corp. ........... 40
Tech Publishers .. ... ... ... 29, 33, 39
Tele-Communications Corp. ...... 3
Telechrome Mfg. Corp. .BC
University Loudspeakers, Inc. .1
Vitro Electronics ..............23,33
Weller, Donald A. .............. . 40

BROADCAST ENGINEERING



RCA-5762A POWER TRIODE FOR TV & FM

AN IMPROVED |
VERSION ;
OF A .
PROVEN ?
FAVORITE | k.

For years telecasters have known and relied on the I"
3
T

—
-

-
1y

RCA-5762. Now the 5762A combines the rugged
dependability of the original with important im-
provements.

The 5762A is unilaterally interchangeable with
the 5762/7C24. Its entirely new grid design and
grid characteristics make it ideal for both TV and
FM. Its maximum plate dissipation is 4 Kw and it
can be used at the highest VHF channel. The syn-
chronizing-level power output is 6.35 Kw with less
than 1 Kw of driving signal.

The new type retains the highly efficient radiator
of its predecessor; the thoriated tungsten filament
for economical power consumption; the complete
shielding between filament leads and plate; the low
grid-to-plate capacitance; and the high perveance.
It is a worthy successor to one of the most re-
spected tubes in broadcasting.

Also from RCA...
A NEW GENERATION OF BROADCAST VETERANS

Every familiar RCA broadcast tube has been
steadily improved over the years. Each of the types
below, manufactured for years, are in service in
hundreds of transmitters. Today’s improved ver-
sions represent the best transmitting tube invest-
ment the broadcaster has cver been able to make.

Typical Plate Power
Broadcast Dissipation [ Output
No. Type Application Service Watts Walts
AF Power
100 380
813 Beam Power Pentode ™ an:’&%uﬂf;lm (CCS)  |(two tubes)
AF Power
W™ e 300 1650
B33AT | Power Triode Ragio | Ameififier .| (CCS) ltwo tubes)
61664/ RF Power 12,000
7007 | Beam Power Tube ™v Amplifier °ces) 14,000
5754 | Half-Wave Mercury- ™ Half-Wave
Vapor Rectifier Radio Rectifier
613 Half-Wave Mercury- v Hall-Wave
Vapor Rectifier Radio Rectitier
|
seea | Half-wWave Mercury- ™ Halt-Wave
Yapor Rectifier |L Radio Rectifier
Half-Wave Mercury- ™ Hait-Wave
8124 Yapor Rectifier ! Radio Rectifier
so0g |Hall-wave Mercury- ™ Halt-wave
Vapor Rectifier Radio Rectifier

Be sure you have the latest ratings and technical
data on these important tube types. Check with
your Authorized RCA Broadcast Tube Distributor
this week—or write directly to Commercial Engi-
neering, Section -v, RCA Electron Tube
Division, Harrison, N.J,

The Most Trusted Name in Electronics

www americanradiohistorvy. com o



FOR EXTRA AUDIENCE AND ADVERTISER IMPACT

THE ONLY SPECIAL EFFECTS GENERATOR WITH “'JOY-STICK’’ POSITIONER AND BUILT-IN FADER

First, Telechrome provided broadcasters with a vastly improved special
effects generator to provide a wider variety of dramatic wipes, inserts,
keying, and other special effects. Now, Telechrome engineers make avail-
able the exclusive “Joy-Stick” Positioner and a built-in fader control to
give you a complete, integrated Special Effects Center with previously
unobtainable versatility. You can now produce fades— many hundreds more
special effeets —move wires, keying, inserts and other effects to any part of
the TV screen for truly dramatic TV viewing —from cne Spacial Effects
Center. Now, right at your fingertips, you can have a new dimension in
program creativity —and for a low cost that will surprise you. See for your-
self how Telechrome's Special Effects Center provides profitable extras in
advertiser and viewer imrpact. Contact your Telechrome representative for
a free demonstration today.

MODEL 490WA1. (Top) Waveform generator. Generates keying signals
for different wipes. MODEL 4905A1. (Center) Switching Amplifier,
Ccmbines two picture signals in accordance with applied keying
waveform for nserts and fading. MODEL 490RA1. (Bottom) Remote
Control Unit selects and controls desired effects. Designed for console
or rack mounting. Easily modifed for integration into existing
facilities. Conso'e Unit below: sMODEL 490RA1. Remote Control Unit (at
right hand); MODEL 491 Joy-Stick Positioner (directly above) posi-
tions inserts at any position on raster, adds motion to standard wipes,
serves as electronic spotlight or painter, ete.

MANUFACTURING CORP. * AMITYVILLELONG ISLAND, NEW YORK  LINCOLN 1-3600

Division Offices: Lombard, Illino Van llas, Texas ® Washingtor, D.C.
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