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"ENGINEERS ARE VIPS, we've said it before, we'll
say it again.” These brave words appeared as a
paragraph head in this column in the September
1952 issue. We don’t know when we first said it,
but we've said it often since. Mostly, of course,
we were referring to the fact that station engi-
neers are very important people in station plan-
ning, and operation.
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This issue we'd like to vary the routine and
point out that they are also very important people
in RCA. As noted on Pg. 4, our new president
is Dr. E. W. Engstrom, who—although his duties
in recent years have been administrative—is by
upbringing, by experience, by demeanor and, we
suspect, by inclination, an engineer. In fact, we
might claim him as a broadcast engineer since
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most of his years of engineering experience were
with radio and television equipment.

Another near-broadcast engineer in high place
is Dr. George H. Brown—well known to broad-
casters through his many articles in BROADCAST
NEWS, and other illustrious publications (sic).
George is now Vice-President, Research and Engi-
neering—which, in plain English, means he now
oversees RCA's whole technical effort.

Still another broadcast engineer who has made
it is our very own Veep, Charlie Colledge. Mr. C.
was a real working broadcast engineer, first with
CBS, later with NBC. He was in charge of RCA's
color field tests in Washington from 1949 to 1951,
moved up to VP, Facilities Operation for NBC
before coming to his present position as Division
Vice-President and General Manager, Broadcast
and Communications Products Division.

Someone, surveying RCA’s new lineup, said,
“Boy, it’s like the good old days.” We don’t know
exactly what they had in mind, but we admit to
a kindred thought.

MORE OLD FRIENDS appear in this issue—to wit,
Ward Quaal, Carl Myers, Woody Crane, G. W.
Lang and the rest of the staff of WGN. We don't
know just when Carl started building broadcast
stations. We do remember that he was hard at
it—as chief engineer for WGN—at the time
BROADCAST NEWS was born. Then, as now, he
was one of our best friends (and severest critics).
WGN hasn’t always used all RCA equipment. But,
on the whole, most of it has been RCA—and we're
proud of that. It enables us to keep saying “most
of the best stations use mostly RCA equipment.”

CIRCULAR STUDIO BUILDINGS are beginning to
catch on. Several have been built recently—and
more are “on the boards.” This is very interesting
to us. Way back in 1950—when TV broadcasting
was an infant—we published a series of articles
on “The Requirements of Television Station De-
sign” by Dr. Walter J. Duschinsky (BROADCAST
NEWS, Volume 61-64). The essence of Duschin-
sky’s ultimate design for “the station of the
future” was the circular studio with the control
room, efc., in a center area. We thought it was a
real good idea. Many of our readers were in-
trigued—some used part of the concept. But, on
the whole, nothing much happened. Now—sud-
denly—there is a resurgence of the idea. It's
pleasant to say we told you so—eleven years ago.

CORNBERG, TOO, should be mentioned while
we're talking about “where you saw it first.” Not
quite so long ago—December 1955, to be exact
—we published an article entitled “Space Control
Production Area” by Sol Cornberg, then Director
of Studio and Plant Planning for NBC. Sol’s ideas
—which dealt mostly with arrangement and facil-
itating of the production area—were also con-
sidered to be a bit “out in the blue,” but some

of these ideas have been at least partially adopted
—and we believe more will be used in the future.
Anyway, we would sooner be ahead of the parade
than behind.

DO YOU WANT MORE of this kind of article—the
avant-garde type, if you will? If so, let’s have
some “feed-back.” All we need is a little encour-
agement.

SEE YOU AT NAB in the same space we've occu-
pied for many years. The “RCA space” they call
it—right at the foot of the stairs from the lower
lobby (where you register). The Hilton has ex-
panded, and there is a new section of the exhibit
hall under the new hotel wing. We chose to stay
in the “old” section of the exhibit hall because
it's handier, because that's where you are used
to finding us—and because it appeared that it
would be easier to get heavy equipment in and
out. So look for us in the old stall—from noon
on Sunday, April 1, til 6:00 P.M. the evening of
April 4. This is your best opportunity of the year
to see what's new in equipment “all under one
roof”’—as they say. As usual we'll have our engi-
neers in attendance to answer your questions. And
we'll do our best to maintain a relaxed atmos-
phere—no hurry, no pressure, no obligation. Come
as often as you can, stay as long as you wish.

AL JOSEPHSEN is a little put out with us. Seems
we forgot to insert in the last issue a note about
his new swimming pool, and an invitation to all
his old friends to come visit him. Since his retire-
ment a year ago, Al just doesn’t have anything
to do—nothing that is except drink booze, sit in
the sun, swim in his pool, paint, work in his
garden—and do a million things the rest of us
vaguely hope to do some day. But Al says he
really misses the noise, the confusion, the pres-
sure (the Copenhagen?)—and most of all he misses
his legions of friends. His address is 1860 Grace
Avenue, Fort Myers, Florida. He says come when-
ever you can, stay as long as you can—but BYCB
(he's no longer on expense account!).

For the few of you who don’t know, Al is a
legend in RCA—and in much of the industry. He
retired last year after a forty-year career with
RCA—the greater part of it as a broadcast equip-
ment salesman, first in California and the south-
west, later in the midwest, and for the last fifteen
years in New York.

Al's exploits as a salesman were many—and
some are still related with awe. Young engineers
quaked in his presence—and vice-presidents were
careful not to arouse his ire. But mostly he is re-
membered as the kind of salesman that customers
loved—and so did all of us at RCA. Probably na
salesman ever made so many friends for himself,
and for RCA. Certainly none worked harder, more
loyally, or for so long. His forty-year record will
stand for a long time.
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THIRTY YEARS OF BROADCAST NEWS will be
marked by this single — and, we hope, not too
lachrymose page. Ten years ago, on the occasion
of our twentieth year, we devoted nearly a whole
issue to reminiscing. Such “looking backward” is
no longer fashionable —and maybe its just as
well. Nevertheless, there may be some readers
who are interested in how and why BROADCAST
NEWS was started. The following paragraphs are
just for them.

The first issue of BROADCAST NEWS was
mailed in mid-October, 1931, to the 700 stations
then on the air. The great majority of these sta-
tions were of “composite” manufacture. Many of
them were really "home-made” in the homiest
sense of the word. This was not surprising, for
many, if not most, of the broadcast stations taking
the air during the twenties did so by the grace,
if not the inspiration, of some aspiring amateur.
However, by 1931, quite a few stations were
making money (a development which originally
came as something of a surprise). As the cash
registers started ringing broadcasters sfoppe‘d
looking on their stations as hobbies, or prestige
operations, and began running them like busi-

nesses. That's where we came in.

RCA had started selling broadcast equipment
in 1927, but did not aggressively go after the
market until its manufacturing operation was es-
tablished in Camden, N. J., in 1930. In the early
part of 1931 there were just 30 RCA Transmi’r’re{fs
on the air. Six RCA transmitter salesmen were
running themselves ragged trying to sell all the
other 670 stations on the advantages of RCA

equipment.

It soon became evident that in order to get
information about our new equipment out to 700
stations in a hurry we would need some other
means to augment personal calls. But how?

The answer we arrived at was BROADCAST
NEWS—our own magazine, for our own customers
(and fair prospects). A magazine devoted to the
interests of broadcasters — particularly those of a
technical bent —and carrying only information
of interest and usefulness to them.

The selfish purpose of BROADCAST NEWS, of
course, was to present information on our equip-
ment, its uses, its advantages, and its operation
to the broadcast station engineers who are RCAI'S
customers. That was, and still is, the primariy
purpose of this publication. However, it was rec-
ognized from the first that the magazine could
at the same time serve the broader purpose of
providing (as was noted on the title page of the
first issue) “a pleasant and convenient medium
for the exchange of ideas and information”’
among boadcast engineers everywhere. To Th,‘is
end the articles printed in BROADCAST NEWS
have not been limited to those authored by RC‘A

. |,
personnel but, from the first, have included arti-

cles by station engineers, consultants and others.
Moreover, the subjects discussed have included
many not directly related to RCA equipment. The
happy result is a publication which serves our
engineer-customers (by helping them in their
work) while at the same time serving us by pub-
licizing our products.

As a result of this policy, broadcast engineers
early accepted BROADCAST NEWS as an ally in
their work, and have supported it not only with
letters of approval but, more importantly, by
contributing to its pages. Other members of the
industry—including some of the besi-known con-
sultants and designers—have done likewise.

The subject matter, over the years, has touched
almost everything of interest to station engineers.
Only one limitation has been imposed. It was
early decided that BROADCAST NEWS was prop-
erly concerned only with broadcast equipment
design, installation and operation. While broad-
cast engineers certainly have other—and wider—
interests, it was felt that these were adequately
covered in general magazines. On the other
hand, broadcast equipment per se, received rel-
atively little attention in the radio journals exist-
ing in 1931. And even today, the trade journals
devote relatively little space to the technical side
of broadcasting. BROADCAST NEWS, at least to
a degree, fills the gap. By strictly limiting its cov-
erage to the subject, it is able to print far more
information on broadcast equipment than can be
found anywhere.

During its thirty years BROADCAST NEWS has
had five editors, numerous assistant editors, and
literally scores of editorial advisors and consul-
tants. Many of these have lavished on it time
and effort far beyond the possible return in either
pay or glory. Were BROADCAST NEWS a private
publication, this thirtieth anniversary issue would
nostalgically note their names and credits. But
BROADCAST NEWS is not a personal organ—
rather it is the symbol of a very special business—
the broadcast equipment business of the Radio
Corporation of America. Thus the important thing
in its thirty year history is not the names of the
many individuals who contributed to it, but—
almost contrariwise—the fact that despite indi-
vidual comings and goings, depression and boom,
freeze and unfreeze, war and near-war, it has
held steadfastly to the policy that was set down
thirty years ago.

In doing so it has reflected the continuity, the
stability, the foresight of the RCA Broadcast
Equipment Department. Only for this reason is
the thirtieth anniversary of BROADCAST NEWS
important.

For the future, we propose to concentrate our
efforts on making BROADCAST NEWS of more
widespread interest and of greater usefulness to
both radio and television broadcasters.



DR. E. W. ENGSTROM ELECTED PRESIDENT OF RCA

Twenty-seven years ago there appeared in BROADCAST
NEWS a brief column (below) about a quiet, dedicated young
scientist who was just beginning to make his mark in RCA. Last
month this quiet, dedicated, still-young-looking, scientist-turned-
administrator was elected President of RCA.

In the years between Elmer Engstrom had ‘successfully di-
rected RCA’s quarter-century effort to develop and perfect tele-
vision, marshalled RCA's research abilities during World War I,
directed RCA’s ten-fold increase in defense electronics following
Korea, and organized the company’s push into space electronics.

He had been, successively, Director of General Research,
Vice-President in Charge of RCA Laboratories, Executive Vice-
President in Charge of Research and Engineering, and, since
1955, Senior Executive Vice-President with responsibility not
only for all research and engineering but also for direction of
the Corporation’s all-important defense and space operations.

The announcement of Dr. Engstrom’s election as President
was made on December 1, 1961, by Brig. Gen. David Sarnoff,
Chairman of the RCA Board of Directors. It was an announce-
ment which he obviously relished making—for Dr. Engstrom is
very much in the pioneering tradition established for RCA by
the General himself. It was an announcement which was
greeted happily throughout the company—for, as many pointed
out, “He's one of us.” And it was an announcement which was

welcomed by an industry which had come to recognize Dr.
Engstrom as one of its most respected leaders.
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To everyone in RCA, and to most of the industry, it seemed
“very right” that Elmer Engstrom should become President of
RCA. In fact, it was so right that, curiously, most people were
somewhat surprised when it actually did happen.

Possibly Dr. Engstrom was a little surprised, too. Certainly,
the quiet, courteous young scientist pictured in that early
BROADCAST NEWS column did not then envision himself in
the President’s chair. Perhaps he did not even expect to become
the top engineer in RCA. The odds seemed against it. The 1934
“"Who's Who" column (the first of a series) carried stories on
three engineers. The first two were W. R. G. Baker and Dr.
V. K. Zworykin. “Doc” Baker was then Vice-President in Charge
of Engineering, and Dr. Zworykin was already famous for his
invention of the iconoscope. But who was this third man, Eng-
strom? Outside of the Camden laboratories few had ever
heard of him.

It was only by some remarkable prescience of the editor that
he was included. For at that time, and for some years after,
he was surrounded by better-known men of great talent—
the top engineers of radio’s early days, brought together in
Camden when the radio engineering and manufacturing ac-
tivities of General Electric and Westinghouse were transferred
to RCA in 1930. Moreover, these were not only giants of
genius—but men of independent and tempestuous ways. No
one who knew that curious menage would have prophesied
that the quiet young man with the cherubic countenance would
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some day rule the lion cage—and that he would go on from
there to run the greatest electronic company on earth.

But this young man was not only a scientist—he was also
an astute organizer and administrator. The exigencies of tele-
vision development soon brought this to light. Elmer Eng-
strom’s first research group was relatively small. But things
were moving. It was 1931, and RCA was about to make the
first “field test” of a complete television system. Elmer Eng-
strom—having already served apprenticeships in transmitters,
in receivers, and in sound motion pictures—was ready. The
Empire State Bulding was invaded (the first of many times) and
a transmitter installed on the 85th floor. A mechanical scanner
provided a 120-line, 24-frame picture from live and film sub-
jects. Extensive field tests were made using the first cathode
ray tube receivers. The pictures left much to be desired but
the equipment worked well as a system—and the tests proved
that a television broadcasting service was, indeed, possible.

It was a milestone in television development—and the quiet
young scientist had played an important part. For the next
twenty years he was to be in the very center of RCA's tele-
vision development—and to take an increasingly important part
in it. His research responsibilities were gradually broadened
to include apparatus, systems, and tubes. By the time RCA
was ready to introduce television to the public, at the World’s
Fair in 1939, he was in charge of all research for the RCA
Manufacturing Company.

In 1942, when the research activities of RCA were brought
together at Princeton, N. J., Dr. Engstrom was appointed Direc-
tor of General Research. The war was on—and the job was to
organize the diverse talents of all the Laboratories” bright stars.
It was not easy. But Elmer Engstrom had worked with these
engineers and scientists during the early television experi-
ments. He knew what each could do—and how to harness their
various abilities to best advantage. Under his direction the re-
search group of RCA Laboratories compiled a brilliant war-time
record in radar, shoran, sonar, airborne television, infra-red,
radio thermics and many facets of communications.

With the end of the war came the problem of reorienting to
peacetime pursuits. Television again became the big thing in
electronics. A flurry of new stations was followed by a “freeze”
while the industry and FCC settled the question of standards—
first for monochrome, and then for color. During the intermin-
able field tests, hearings and reviews, Elmer Engstrom directed
RCA’s technical efforts and acted as the Corporation’s chief
spokesman. He also served as Vice-Chairman of the NTSC—
the industry committee which studied and recommended the
standards eventually adopted by the FCC.

His abilities—by now well recognized within RCA—began
to be noticed by others. In 1949, New York University con-
ferred on him the honorary degree of Doctor of Science. Inter-
estingly, the citation read (in part): “Elmer W. Engstrom . . .
one of that exclusive group of latter-day Prometheans who
not only illumines with his own brilliance, but who yokes his
fellow Titans unrenowned for tractability into corporate re-
sourcefulness and fecundity.” Truer fifty-cent words have sel-
dom been written—for Dr. Engstrom’s great ability is, indeed,
to recognize, organize and direct the proliferating talents
which surround him.

This has become even more evident in the ten years since
the NYU citation. In 1951, he was made Vice-President in
Charge of RCA Laboratories and in 1954, he was given the
additional responsibility for all engineering throughout the
Corporation. His big step upward came in 1955, when he was
also placed in charge of RCA’s Defense activities. Spurred by
the experience of Korea, a tremendous build-up was taking
place in defense electronics. Dr. Engstrom—as he had done
previously in television and war-time research—organized all
of RCA’s abilities into a great team of science, engineering

DR. E. W. ENGSTROM

President, Radio Corporation of America

and production. RCA’s defense business, less than $50 mil-
lion annually at the time of Korea, climbed steadily to nearly
$500 |million in 1961. Monster projects—such as BMEWS—
were |(undertaken and successfully completed. In 1958, Dr.
Engs‘rr‘om set up an Astro-Electronics Division to give special
attention to RCA’s projects in space technology. The very suc-
cessful TIROS weather- reporting satellites were an early product
of this division.

As |Senior Executive Vice-President Dr. Engstrom has, in
recent years, also had the responsibility for manufacturing and
other corporate staff activities. In his new position he will have

super\!/ision of all company operations.

What is this prodigious man like—as a person? His stead-

fastness is his outstanding trait. The picture above suggests

that he has not changed very much from his days as a young
enginéer. Those who know Elmer Engstrom best will tell you
that he is, indeed, the same man. More experienced, of course,
more :mafure—but still quiet in mien, courteous in speech, and
almost embarrassingly honest in everything he does. He is—
as he|always was—searching in questioning, and steely eyed
in dec1$|on making. He has a natural reserve that is sometimes
mistaken for aloofness. But it is noticeable that he remembers
and is quick to acknowledge the thousands of acquaintances
he has made over the years. And he has made a point of main-
faining personal relationships which date back to his days
as a young engineer.

Without exception those who have worked with him have
not only a high respect for his ability and integrity, but also a
genuine liking for the man himself. The unanimity of this re-
gard is overwhelming. The news of his elevation to President
was received in various depariments of RCA with a reaction

which|varied from quiet jubilation to unabashed celebration.

Broadcasters, too, should be pleased. Like many BROADCAST
NEWS| readers he has spent his entire working life in radio,
television and related fields—and his career has closely paral-
leled, |land been interwoven with, the development of broad-
casting. Certainly Broadcasters can look forward to a strong
continuation of RCA's interest in their field.
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FM LUNG POWER — Checking power amplifier for new 50-kilowatt transmitter at WJEF-FM, Grand Rapids, Mich., the

nation’s most powerful FM station, is this {rio of Fetzer Broadcasting Company executives. From left, Bruce Glycadgis, Chief
Engineer, WJEF-AM-FM; Arthur E Covell, Chief Engineer, WKZO-TV, Kalamazoo, and Carl E. Lee, Executive Vice-Presi-
dent, Fetzer Broadcasting. The midwest station uses RCA’s new 50-kw FM transmitter and a 12-bay, high-gain ontenna

to produce 500,000 watts of effective radiated power.

FETZER'S WJEF-FM GETS 500,000 WATTS ERP
WITH RCA 50-KW FM TRANSMITTER

A stentorian voice is now heard in the land.
It emanates from WJEF-FM, the Fetzer Broadcast-
ing Company station in Grand Rapids, Michigan,
which has been newly equipped to become the
nation’s most powerful FM broadcaster.

Using a combination of a new RCA 50-KW FM
transmitter and an RCA 12-section, high-gain an-
tenna, “Jeff” raised its voice in early fall to the
allowable maximum of 500,000 watts effective
radiated power. It was a banner day for FM's
loyal legions of listeners, both in WJEF's area
and elsewhere. For, as the first FM station to use
an RCA 50-kilowatt transmitter, WJEF is leading
what appears to be a trend toward higher FM
powers. And it is evident that higher powers,
in turn, will help along the current resurgence
of FM broadcasting.

Even while city dwellers and rural listeners
were settling down to cozy winfer evenings
(actually 20 hours daily) of WJEF-FM's pleasant

fare, station management was preparing a new
broadcasting treat. It has begun installing stereo
transmitting equipment preparatory to taking the
air at an early date with the newest in radio
service.

WJEF's voice speaks from an antenna mounted
800 feet up on the 1,000-foot tower of Fetzer’s
television station, WKZO-TV, located midway
between Kalamazoo and Grand Rapids. The frans-
mitter which gives power to WJEF-FM's voice
has a rather familiar look to TV broadcasters who
visit the plant. And well it should—for the out-
put stage consists essentially of two of the aural
sections of an RCA 25-KW TV transmitter (see
above). The two amplifiers are driven in parallel
by an RCA 10-KW FM transmitter.

The WUIEF-FM transmitter is located in the same
room as the WKZO-TV transmitter—making this
one of the most imposing transmitter installa-
fions in existence. We hope to describe the com-
plete installation in detail in a forthcoming issue.
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UHF START-UP—Hard at the switch, Chairman Newton N. Minow of the Federal Communications Commission officially

puts television station WUHF on the air in New York. Observing the November 29 start-up ceremony are (right) C. H., Col-
ledge, Division Vice-President and General Manager for RCA’s Broadcast and Communications Products Division which
leased and installed the transmitter in the Empire State Building, and (center) Seymour N. Siegel, Director of New York

City’s Staiion WNYC, which operates WUHF.

FCC TESTS METROPPLITAN COVERAGE
|
WITH RCA 50-KW UHF TRANSMITTER

Another RCA 50-KW transmitter found itself a
key figure in a drama played out November 29
eighty floors above New York streets cloggéd
with Christmas shoppers.

The transmitter was the TTU-50A, the most
powerful ever built by RCA for UHF television
service; the locale was the FCC's experimental
UHF TV station, WUHF, transmitting from the
Empire State Building, and the featured player
was FCC Chairman Newton Minow, there for
a switch-throwing ceremony that was to put
WUHF officially on the air.

In a room brightened by news photographers’
flash bulbs, the switch was thrown and the trans-
mitter responded by generating a signal for the
new Channel 31. Thus began an experimental
transmission, to run until next June 30 or beyond,
to test UHF television coverage over a large
metropolitan area.

For RCA, the event climaxed weeks of care-
fully-planned logistics involved in moving the
heavy equipment up elevators to the high perch.
The transmitter was connected by a 9X-inch
transmission line to the antenna atop the building.

The work was performed under a leasing and
installation contract awarded by the FCC last
March 1. At the time the Commission said the
award was made “after the Commission con-
sidered competitive proposals on the basis of
power consumption, tube replacement, experi-
ence in installing and general performance as
well as cost.”

Under a separate agreement, RCA supplied
an array of studio equipment to WNYC, the New
York City-owned station which will handle pro-
gramming for the FCC outlet. This included four
field TV camera chains for studio or remote use,
a film camera and associated projector facilities
and an RCA TRT-1B television tape recorder.




FROM

"2nd STORY”

OPERATION TO 10-ACRE
TELEVISION CENTER

How Vision,

Personnel and RCA Equipment
Brought KTTS-TV to the Ozarks

by E. PRINGLE THOMAS, Promotion Director
Independent Broadcasting Co., Springfield, Mo.

Ingenuity,

Dedicated

FIG. 2. Typical

“prop”’ problem encountered

when KTTS-TV was located on second floor of
downtown building.
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FIG. 1. New 20.000 square foot Television Cen-
ter of KTTS-TV.

tails finalized . . . such as the erection of

When the management of KTTS Radio
in Springfield, Missouri, decided to add
television to the operation back in 1952,
a great many people said it couldn’t be
done. Not the way it was planned at any
rate. It was impossible, they said, but
granting it was possible, most impractical
to establish both studio and transmitter on
the upper floor of an old, downtown build-
ing already crowded with radio equipment.

Such negative opinions were not shared
by G. Pearson Ward, Vice-President and
General Manager of Independent Broad-
casting Company and Chief Engineer Wil-
liam F. “Bill” Curry, however. With the
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same enthusiasm that characterized the
establishment of KTTS Radio ten years
earlier, but tempered with typical Ozark
caution, the challenging task of planning
and building the area’s first television
station began.

The KTTS-TV Channel 10 permit was
granted on September 9, 1952, and the
station went on the air March 14, 1953.
In the intervening six months the entire
upper floor of our downtown building had
to be remodeled and made ready. Equip-
ment had to be ordered. Additional engi-
neering personnel had to be hired and
trained and a thousand and one other de-

a new tower on an old building in the
center of the business district with its many
limitations and restrictions.

Temporary Antenna Installed

The existing tower used by KTTS Radio
was removed and replaced with a heavy,
maximum height 150 foot tower with a
RCA 6 section antenna bringing the total
height to 238 feet above average terrain.
But in the beginning, the first broadcast
was transmitted from a temporary 100 foot
tower, guyed to poles and adjacent build-
ings. The installation of the new tower was



accomplished over a weekend without loss
of broadcast time. It was placed on the
old supports which in 1942 had been con-
structed six feet below the basement level
with the tower projecting through the en-
tire three floors of the building to the roof.

RCA Equipment Received and Installed
The original RCA equipment, which con-
sisted of a 2-kw transmitter, 6 bay an-
tenna, a TP-16-B film camera chain, one
studio camera and an RCA terminal equip-
ment package was installed as each piece
arrived. It may be interesting to note that
the then new, RCA Teflon 50-ohm line to
transmitter and antenna was used.

A room, approximately 15 feet wide and
22 feet deep, housed the master control,
terminal equipment, projectors and film
department. With careful manuvering,
there was just enough space to enable
switchers, producers, projectionist and film
editor to work in “close” harmony and to
slip in an occasional sponsor, program
director or engineer.

In spite of the difficulties and problems
encountered during the six month installa-

FIG. 4. Television film projection room of KTTS.TV.

FIG. 3. Main television studio provides 4800 square feet and i? completely equipped.

tion period, KTTS-TV, Channel 10 suc-
ceeded in broadcasting the first television
program to the Ozarks on March 14, 1953,
with a power of 12,500 watts, and it oper-
ated successfully and at a profit, under
these circumstances and with the original
transmitter, antenna and equipment, until
March, 1956.

Props Pose A Problem

During these first three years of broad-
casting, programming was hectic, hurried
and often humorous. Since there was no
elevator in the building, all of the tons
of refrigerators, freezers, air-conditioners,
washing machines, television sets, dairy
cases, furniture and other merchandise
shown on live camera, had to be carried up
three flights of steps into the studio, and
carried back down again. Upon one oc-
casion, a sponsor gave away a quarter
horse with the suggestion that it be shown
on camera. It was, as is evidenced by the
insert picture in Fig. 1. It took a program
director, six stalwart men and a studio
guest to get the animal up 33 steps to the
second floor and at times, during the
process, it looked as if the policy of the
new television station: “The difficult we
do now . . . the impossible takes a little
time,” might be broken. But the horse
appeared on camera as scheduled.




Another time, a troup of trained seals
from the Shrine Circus were the guests of
Channel 10 and for weeks after, the studio
had the peculiar odor of a fishing schooner.

87 Live Programs Per Week

At the feverish height of this one cam-
era broadcasting period, KTTS-TV broad-
cast 87 live local programs per week, plus
an average of 35 live commercials per day.

But plans had been made in the begin-
ning that these crowded and sometimes
crude conditions would not always prevail.
Ten acres of beautifully wooded land had : H ; » ; - ;
been secured east of Springfield but within  FiG. 7. G. Pearson Ward, FIG. 8. Bill Curry, Chief Engi- FIG. 9. Charles L. Lloyd,
the city limits. It was situated adjacent  Vice-President and General neer. Sales Director.

. . Manager.
to a large private airport.

XF.

Work was begun on a new transmitter
building on this site and plans for a func-
tional Television Center drawn up for
completion late in 1959.

In March, 1956, the new transmitter
was completed and the switchover from
the downtown location was made. KTTS-
TV now operated on a maximum power of
316,000 watts, with a 25 kw RCA trans-
mitter, an RCA 12 section antenna atop a
710 foot tower. An RCA TMV-1-A micro-
wave system for STL service had been
installed and this was used until 1960, when
the network furnished other facilities. Re-
mote facilities were also added and an
additional camera purchased.

Move to New Studios Made

In July, 1959, the new Television Center
was ready for occupancy and at 10:30
p.m. August 1, the job of moving began
and continued throughout Saturday and
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A FIG, 6. Master Control room of KITS-TV.

FIG. 5. Television transmitter room showing 25 kw RCA Transmitter
~ (used in conjunction with 12 bay anienna for maximum power).

Sunday. The moving itself was a well
planned, smoothly executed project. Each
department was responsible for seeing that
the office equipment, files, etc., were
properly loaded into the moving trucks and
set in their right places in the new building.
At sign-on Monday morning, all of the
70 or more KTTS employees were at theit
jobs and not one second of broadcast time
had been lost.

Open House Attracts 8000 Guests

It took a while, as might be imagined,
to adjust from a small, upper floor studio
to the spaciousness of the new 20,000
square foot Television Center with its
4,800 square foot completely equipped
central studio. But adjustment was made
and in October, 1959, an Open House was
held which attracted over 8,000 visitors.
For two days, KTTS-TV personnel con-
ducted small groups of from 10 to 15 per-
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FIG. 10. E. Pringle Thomas, FIG. 11. Kevin McAndrews, FIG. 13. Bill Bowers, Direc-
Director of Promotion. Program Director. Manager. ior of News Department.

sons through the entire plant. On the eve-
ning prior to the Open House a Preview
Party was held for local, county and state
dignitaries and featured a thirty minute
live telecast of the proceedings. Over 400
persons attended.

Plans for the Future

After two successful years in Television
Center KTTS-TV is in the process of
planning further improvements and addi-
tions that will help it operate even more
efficiently and entertainingly in the public
interest. A swimming pool has already been
added, surrounded by a 4800 square foot
concrete patio which will be used for out-
door production of local programs such
as the Cooking School, Children’s Show
and for live commercial production fea-
turing those items that lend themselves
to the outdoors.

Redwood dressing rooms and a cooking

N

FIG. 15. Rear of TV transmitter showing RCA 25 kw power amplifiers.

FIG. 14. Film Depariment, showing Ted Tucker, Director,
and Barbara Russell, Assistant to Director.

i 5 st e | 5 i e g3 arca will be constructed in the spring and

! - plans are being laid now for the construc-

tion of a tennis court, badminton and
handball courts, golf greens and a Little
League ball park . . . all on the 10 acre
area and all lending themselves to varied
outdoor programming. Distant future plans
may even include the creation of a typical
Western village.

Whatever the future holds, one thing is
certain. The business policies upon which
KTTS Radio was founded almost twenty
years ago . . . the policies responsible for
the growth and public acceptance of
KTTS-AM and FM Radio and Television
will change only if the changes will make
possible a better, more valuable service to
the public. That is the basis upon which
operating permits are issued. It is the
policy that has influenced KTTS progress
in the past . . . and that will influence
its progress in the future.
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The RCA TR-11
A “"Compact’” TV Tape Recorder

by H. H. KLERX

Merchandise Manager, Electronic Recording Products

12

Ee RCA TR-11 TV Tape Recorder,
is now in use at a number of broadcast and
ETV stations. This compact unit is a fully
compatible quadraplex recorder offering
new economies in both price and operating
cost. It is designed for monochrome opera-
tion by both broadcast stations and closed
circuit TV users. The TR-11 is completely
compatible with existing equipment. This
means the tapes made on other quadraplex
broadcast recorders can be played back on
the TR-11. Likewise, tapes made on this
TR-11 recorder can be played back on any
quadraplex recorder.

Basic TV Tape Design

Design of the TR-11 is based upon that
of its senior partner the TRT-1B TV Tape
Recorder. Many of the components and
design techniques that have made the
TRT-1B the top recorder for high quality
taping requirements are used in this
new compact model. Picture quality from
the TR-11 is comparable to TV tape re-
corders priced much higher. The TR-11
meets and exceeds IFFCC requirements for
“on-air” telecasting. Wherever space or
limited funds have delayed the use of TV
taping, or where further expansion of exist-
ing facilities is desired to handle increased
tape recording and playback requirements,
the TR-11 “compact” recorder deserves
consideration.

The TR-11 is completely housed in three
standard equipment racks and occupies
only 8.2 square feet of floor space. In order
to accomplish this space reduction and
offer a lower price, several features stand-
ard in the TRT-1B recorder have been
omitted. These include the 17-inch picture
monitor, the 5-inch oscilloscope, audio cue
channel facility, master erase head, RF
copy provision, and automatic guide posi-
tioning. Also other areas of control and
metering functions have been simplified. At
the same time, no compromise in picture
quality has been made.

Basic features of the TRT-1B such as
electronic quadrature adjustment, RI
equalization, built-in test switcher (pre-
wired to make all important waveform and

FIG. 1. New compact TV Tape Recorder, TR-11, is housed in only three
standard equipment racks and requires crly 8.2 square feet of -floor
space. Several new design features have been incorporated to ‘achieve
space reduction while retaining excellent quality performance.
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FIG. 2. Video functional diagram of the TR-11 compact TV Tape Recorder.

picture signals available for ease of setup
and operation), simultaneous audio and
control track playback, and remote control
have been retained in the TR-11 to assure
high standards of performance.

New Features

Those familiar with the TRT-1B re-
corder will note the design similarity shown
in the TR-11 video functional diagram,
Fig. 2. Innovations which have been in-
cluded in the new design are a switchable
record/playback delay-line chassis, a 4 by
1 switcher, sync separation module for the
processing amplifier, simplified control
panel, and a manual control for mechani-
cal positioning of the vacuum guide.

FIG. 3.

Single Chassis Record/PIayback
Quadrature Delay

The record/playback quadrature chassis,
Fig. 3, is similar to the playback unit on
the TRT-1B and is equipped with a ganged
rotary switch that automatically transfers
the proper quadrature correcition when the
TR-11 is in record mode. ’l“hus, this sin-
gle chassis performs quadrature correction
functions in both record }and playback
modes. While the operator has the ability
to correct quadrature on i‘mproperly re-
corded tapes during playback, he must ex-
ercise caution to return tl'le quadrature
knobs to their original settings whenever

he wishes to record.

Single chassis is used for manual control of both reclord and playback quadrature correction.

4 by 1 Switcher

A newly designed 4 by 1 switcher, Fig.
4, performs the functions of both the 4 by
2 and 2 by 1 switchers in the TRT-1B. The
design of the switcher incorporates a tran-
sistorized 4 by 2 circuit board on the 2 by
1 switcher chassis, which also includes the
variable head equalizers. The redesign,
however, eliminates the sync separation
function from this unit.
Sync Separation Module

The sync separation function is con-
tained in a transistorized module which
mounts in the processing amplifier as shown
in Fig. 5. This module also includes refer-
ence generator and frame pulse generator
functions. The circuits perform identical
functions as similar circuits in the TRT-1B
recorder. In addition, they have the ability
to handie most non-standard sync, such
as that used in many industrial-type tele-
vision cameras.

Simplified Control

The simplified control panel retains basic
tape control functions and also includes a
simplified monitor switcher. Five video,
two audio and five speaker/meter selector
controls are provided. Operating controls
include electrically interlocked momentary-
contact position buttons for record, play,
stop, fast forward, and rewind. All have
illuminated tallys. There is also a control
track phase adjustment and a head hour
indicator and audio and video gain controls.

Monitoring facilities include: (1) a small
switchable continuity speaker and associ-
ated amplifier, (2) a record current panel
meter which indicates the individual video
recording head currents on a switchable
basis, and (3) a VU meter which has ASA
standard characteristics and which indi-
cates program audio input and output
levels, audio channel erase current, audio
channel record level and control track
levels. All of the operating functions are
illustrated in Fig. 6.

The panel adjacent to the control panel
provides space for mounting an accessory
TM-35 master monitor, if desired. Included
on this panel is a microphone input. The
microphone is used in initial setup of the
recorder and feeds the audio channel di-
rectly. Once setup has been accomplished,
this audio information is automatically
erased prior to recording program audio on
this dual-purpose channel.

Manual Vacuum Guide Adjustment

Mechanical positioning of the vacuum
guide is accomplished by a manual control
located on the tape transport panel, see
Fig. 7. This allows operators to manually
compensate for variations in head-to-tape
pressure which may occur in playback of
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other tapes or as heads wear. This is a
vernier type control providing precise set-
ting of guide position. Once setup for a
tape, it may be locked into position and
stabilized until further adjustment becomes
necessary.

Simplified Power Distribution

Because of the reduced power consump-
tion in the TR-11 recorder, a single a-c
power feed is supplied to one main con-
nector, see Fig. 8. This simplifies power
distribution and aids in reducing installa-
tion costs. The power distribution panel
is built into the recorder. It is located at
the rear of the control equipment rack and
includes three a-c breakers to evenly dis-
tribute power throughout the equipment.

Accessories Aid Operational Convenience

A number of accessories can be added
to the basic TR-11 recorder pictured in
Fig. 1. These are designed to extend the

FIG. 5. The sync separation
function is contained in this
transistorized reference gen-
erator module, third unit from
the left in the processing
amplifier. This module also
provides reference and edit
pulses.

14

utility of the recorder and provide addi-
tional operational conveniences. Many of
them can be mounted within the basic
three-rack structure, and therefore will not
add to the existing floor space.

To provide a convenient, compact master
monitoring function at the recorder, a TM-
35 monitor can be mounted in place of the
blank panel adjacent to the control panel.

A master erase head may Dbe installed in
a position provided for it on the tape trans-
port panel. Another position, just above
the erase head, accepts an indicator lamp
to show the presence of master erase cur-
rent. Master erase is available in an easy-
to-install kit form.

Remote control of the TR-11 can be
accomplished by accessory remote control
panels. One panel handles playback and
record functions; also stop, fast-forward
and fast-reverse controls. Another panel,

FIG. 4. This chassis incorpo-
rates the funciions of both the
4 by 2 and 2 by 1 switchers
found in the TR-11's senior
pariner, the TRT-1B TV Tape
Recorder. In the re-design of
this unit the sync separation
function has been relegated
to another chassis.

available separately, handles remote con-
trol of electrical functions—sync, pedestal
and video. A remote control delegate switch
is built into the TR-11 recorder.

A Pixlock accessory—which makes pos-
sible instantaneous roll-free switching as
well as fades, dissolves, supers and special
effects on tape—is also available. When
using this accessory, the headwheel servo
chassis supplied with the TR-11 may be
removed and the transistorized Pixlock
chassis installed in a portion of the space
made available. The remainder of this space
will be available to house an accessory
automatic timing compensator, if desired.
This equipment is also transistorized. It
performs many of the manual electronic
adjustments automatically—in effect, re-
moving residual jitter, scalloping, skewing
and quadrature errors in the TV tape play-
back signal.




Air bearing headwheel panels can also
be used in the TR-11. These offer reduc-
tion in jitter, better picture quality and
longer life. The headwheel panel itself can
replace the panel supplied with the TR-11,
however, the air pump must be mounted
externally.

Useful in Many Applications

Many users will find both the com-
patibility and the low cost of the new
TR-11 machine quite advantageous. This
recorder can be used in conjunction with
the TRT-1B recorder, since it is a com-
patible machine.

Educators will find the compatibility

FIG. 6.

feature very useful—tapes produced on
this recorder can be reproduced on all
standard quadraplex recorders. Further-
more, the owner of this RCA economy
machine can utilize television tapes pro-
duced by quadraplex recorders. Thus tapes
produced at ETV centers can be used.

Program producers, agencies and broad-

casters will find that this econ‘omy recorder

opens new possibilities in production. Use
of this recorder to record test shots, fre-

quent takes, or pilots for p‘reviews does
not tie-up the standard bro%dcast equip-

ment. Moreover, anything recorded on the

economy machine can be played on the

larger equipment with “on-air’” quality.

Basic tape control functions are accommodated on this simplified control pqnel which also

includes a monitoring switcher. In the panel adjacent to the control panel, space is available for
mounting an accessory TM-35 Master Monitor which includes bqth picture and waveion‘n presentations.

|

FIG. 7. This manual control mounted on the tape
transport panel determines mechanical positioning
of the vacuum gquide. Thus, the operator can
manually compensate for variations in head-to-
tape pressure.

FIG. 8. Low power consumption in the TR-11
permits a single a-c power feed to be supplied
to one main connector. Three a-c¢ breakers evenly
distribute power throughout the recorder.
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’Ele growing number of privately owned
TV microwave installations has focused
attention on new techniques for proper
installation and maintenance procedures.
One of the most significant of these pro-

cedures, particularly in installation, is
alignment of the antennas. Proper align-
ment is somewhat difficult because the
radiated energy is concentrated in a very
narrow angle, a pencil-like beam which is
considerably more confined than the beam
of light from an automobile headlamp.
Furthermore, proper alignment requires ac-
curate aiming of botk transmitting and
receiving antennas since both have equally
narrow beam characteristics.

In many systems, passive reflectors are
used to permit installation of the elec-
tronic equipment at ground level. These
passive reflectors introduce added critical
elements in the problem of alignment.

Successful initial alignment is not a
guarantee of permanent maximum per-
formance. When unusually high winds
occur, or ice loads form, it is quite possible
that antenna elements mounted on high
towers can be shifted or deformed slightly
with consequent loss in peak performance.
It is, therefore, helpful to maintenance
personnel that they be acquainted with
effective techniques for checking and ad-
justing alignment when the need arises.

The most significant indicator of proper
antenna alignment is measurement of the
video noise level from the microwave re-
ceiver with the microwave system in opera-
tion. In practical terms this means measur-
ing the signal-to-noise ratio at the output
of the receiver. When the predicted signal-
to-noise is realized, the full signal power
for which the antenna system was designed
will be delivered to the receiver.

Standard Alignment Practice

The standard method of alignment is to
install the antennas (or passive reflectors)
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HOW

TO ALIGN

by J. B. BULLOCK

TV Microwave Engineering

as close to previously calculated mounting
angles as is possible and then to “fish” for
one beam with the other until maximum
signal is obtained. If this signal yields a
signal-to-noise ratio within 2 db of that
calculated value, then the antennas are
considered to be aligned properly. This
method is quite satisfactory with 4-foot
(2.5 degrees beam at 7000 kmc) and with
6-foot (1.7 degrees beam at 7000 kmc)
dishes, particularly over flat country with
ample clearance provided.

Problems of Alignment

Some of the problems encountered in
antenna or passive reflector alignment are
lllustrated in Figs. 1 through 4. (Once
a passive reflector is properly illuminated
by its associated antenna, the method of
its orientation is exactly the same as that
of any antenna, providing the reflector
is not swung out of the illumination.) The
narrower the beam of the antenna, the
more critical the alignment will be. As
larger passive reflectors are used (in order
to provide additional gain) the final beam
directed along the path becomes narrower.

Typical starting orientation points are
shown in Figs. 1 and 2. The difficulty of
measuring dish or reflector angles usually
prohibits making an initial set-up much
closer than that shown. If a compass is
used in the layout, precautions indicated
in the section on “Alignment Procedure”
should be taken. Azimuths are best ob-
tained by using accurately located land-
marks, or by celestial means.

If one of the antennas in Fig. 1 were
oriented along the path, only a small signal
would show up at the receiver. A stronger
signal might be found when moving one
antenna only, if the beam should come
upon a good reflecting surface already in
the path of the other beam (see Fig. 3).

Figure 2 again illustrates that if omnly
one reflector is oriented at a time, there
will be no strong indication to show when
it lies properly along the path. Also, in both
Figs. 1 and 2 the antenna patterns shown
are further complicated by the existence
of minor lobes which can lead to further
false orientations (see Fig. 4).

Alignment Procedure

Proper orientation requires carefully
planned movement of both antennas (or
reflectors). To find the proper orientation
simply by panning, botZ ends of a sys-
tem must be panned simultaneously, and
in the panning, the beams must be passed
“through” each other, see Fig. 5.

The proper starting point is with both
beams horizontal and in the nearest possi-
ble “on path” orientation that can be
determined from the means at hand. Sur-
veying and driving marker stakes relative
to known landmarks is probably the best
beginning. In the absence of accurate
landmarks, azimuth can be obtained from
the stars, or approximate directions may
be obtained from a compass. If a compass
is used, precautions must be taken to re-
duce inherent errors, i.e., magnetic declina-
tion, proximity to metal objects, etc.

A stake driven along the line of the path,
several hundred feet from the lower base,
will permit “aiming” an antenna or reflec-
tor in the desired direction. This is done
by setting a transit up over the stake and
sighting back at the reflector. When top
and bottom edges of the reflector are paral-
lel to the horizontal cross hair of the tele-
scope, the reflector is “aimed” along the
line toward the stake. In the case of an
antenna, the plane of its feed horn may
be compared with the cross hairs in the
telescope.

From this starting point, the antenna at
one end of the path should be moved in
azimuth to a maximum signal indication.
This generally assures that if the beams
are off, they will be off on the same side
of the path (such as shown in Fig. 3).
Simultaneously the antenna at one end of
the path is panned right-to-left, while the
antenna at the other end is panned left-
to-right. In this manner the beams will pass
through each other as shown in Fig. 5.

The panning procedure will often re-
quire that the location of a “maximum”
be abandoned by botZ ends (note Figs. 3
and 4). The location of a maximum should
always be noted, however, since it may be
significant for one end, as in Fig. 4,
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When a promising signal has been maxi-
mized in azimuth, it should be explored
in elevation using the same technique as
used in panning horizontally. With an-
tennas alone the true maximum will gen-
erally be with the dish face vertical. With
reflectors which are directly above their
antennas, the maximum will generally be
when the reflector face is at 45 degrees
with the vertical. This is because the dif-
ference in antenna (or reflector) absolute
elevations is likely to be very small com-
pared to the path length. In the case of
the reflector, the 45-degree angle will
change if its antenna is not located directly
below it and on the path line. The new
angle will be difficult to calculate only if
the antenna is off the line of the path. In
panning vertically, the most prominent
false maxima will be ground reflections,
and they will be below the true maximum
in elevation angle.

4

FIG. 1. Antennas less than 6 degrees off path,
yet virtually no signal is obtained at receiver,

4

FIG. 2. Refleclors less than 6 degrees off path,
yet virtually no signal is obtained at receiver.
The some thing can happen in azimuth as is
shown here in elevation.

FIG. 3. Anlenncas approximaiely 20 degrees off
path, yet reflection yields greater signal at re-
ceiver than was received in either Fig. 1 or Fig. 2.
If either anienna “alone” is oriented along path,
signal received will be weaker than reflection
shown.

'PASSIVE
REELECTOR

~—— ANTENNA

VN
FIG. 4. Major lobe of one antenna and minor
lobe of other nearly on path. Receiver signal
strength is comparable to that of Fig. 3. Minor
lobes in sketch are exaggerated.

\

FIG. 5. To find maximum signal, beams must
be panned “through” each other., Here beams
from a passive reflector and antenna are off path
in azimuth,
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FIG. 6. Reflector illuminaied by tower reflection.
This is to be avoided.

Passive Reflector lllumination
and Curvature Adjustment

Many passive reflectors have a bowing,
or curvature adjustment on them. It is
recommended that this adjustment be left
such that the reflector face is flat until
the proper antenna maximum (as verified
by signal-to-noise measurement) has been
found. This avoids unpredicted distortion
of the antenna pattern caused by too much
face curvature. Curvature adjustment may
then be made to yield one or two db more
signal strength. ’

A passive reflector must be properly
illuminated by its companion antenna if
the combination is to yield the predicted
gain. An error in reflector illumination
which is likely to occur on tall towers is
illustrated in Fig. 6. It is evidenced by
widely fluctuating received signals when a
man climbs through the illuminated por-
tion of the tower. A nominal 8 to 12 db
reduction in predicted receiver signal-to-
noise can be expected. Reflections off the
surface of other objects (large warehouses,
etc.) may also be verified by noting the
effect of motion in front of the suspected
surface on the received signals.

It is usually possible to optically sight
an antenna so that it will very nearly
illuminate its reflector properly. One meth-
od is to replace the button-hook antenna
feed by a straight length of waveguide and
sight through the waveguide. Another
method is to attach a long straight edge
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along the buttonhook, taped to it at the
base and at the mouth. It is then possible
to sight from various angles on the ground
and determine where the dish is pointing.

Before making a signal-to-noise measure-
ment, the illumination of each reflector
should be checked by panning its antenna
in two planes for maximum signal at the
microwave receiver. Do not move the loca-
tion of the antenna, only its orientation.
Polarization

Antenna polarization must be the same
at both ends of a link, if a full received sig-
nal is to be achieved. This should always
be checked prior to a S/N measurement.
It is done by rotating the antenna assem-
bly or just the antenna feed at eitker end
of the link. As a practical matter, almost
no change in signal will be noted unless
polarization is off by more than 20 degrees.
Where passive reflectors are used, ad-
ditional polarization rotation is encount-
ered if either antenna is off the path line
between reflectors. When polarization is
rotated, beam orientation may shift slightly
and thus require some touch-up.

Orientation by Substitution
of Low Gain Horn

Earlier it was indicated that the diffi-
culty in antenna orientation stems from
the narrow beams involved. Where physical
arrangement of reflectors to be oriented
permit its use, the following method will
remove this obstacle, and make it possi-
ble to pan one end of a link at a time. The

ANTENNA. (PARABOLA)

OPEN
T WAVEGUIDE
END

ALTERNATE METHOD
(OPEN END .
OF FLEXIBLE
WAVEGUIDE)

FIG. 7A. Horn locgted at parabolic antenna site.

procedure is presented in step by step

form, assuming that the antennas or re-

flectors have been mounted, properly
illuminated, and set as near to proper
orientation as possible by optical means

(about ==10 degrees).

1. Replace the antenna at one end of the
path by a low gain horn. The open end
of a piece of waveguide will be an ade-
quate “horn”. On a dish to dish path,
this can be done by merely removing
the antenna feed and leaving the dish
undisturbed. This may be performed at
either end of the path, see Fig. 7A.

In another method, open waveguide
may look out on the path under or over
the parabola. Check polarization.

At a location involving a passive re-
flector, the horn must be oriented so
that it radiates along the path with
proper polarization, bvpassing the pas-
sive reflector. Exact azimuth and eleva-
tion orientation is not critical due to
the broad pattern of the “horn”. The
horn should be located high enough to
give 0.6 Iresnel zone clearance over a
4/3 earth to avoid obstruction losses.

This generally means that the “horn”
must be mounted part way up on the
tower, but probably not as high as the
passive reflector itself. Figures 7B and
7C illustrate two possible ways of locat-
ing the “horn”. In the method of 7B,
the horn is fastened to a convenient
point on the tower and fed from the
transmitter below via waveguide or
coax line. This method is difficult to ac-
complish in practice if much line length
is involved (because of losses if coax is
used, and because of unwieldiness and
expense if waveguide is used).

If line length makes the method of
7B impractical, then 7C is the pre-
ferred alternate. Here the transmitter
(or receiver) chassis itself is taken up
the tower and fastened so that it looks
out on the path. The transmitter output
opening itself may then serve as the
“horn” directly, or a short length of
flexible waveguide may be used. The
latter may be employed to facilitate
orienting and by-passing obstructions
(such as tower legs, etc.). Standard
camera cable is run up to the trans-
mitter from its control unit, and for this
purpose there is almost no limit to the
length that can be used.

Once the “horn” has been mounted,
the orientation situation will generally
be like that indicated in Fig. 8.

2. The high-gain antenna end of the sys-
tem should now be oriented in azimuth
and elevation for maximum signal. The
signal-to-noise at the receiver output
may be noted, and should come within
about 4 db of the value calculated (un-
less clearance is not adequate, or the
“horn” orientation is radically off). The
calculated signal-to-noise is determined
in the usual manner,® using 10 db for
the gain of the open waveguide end
(the “horn”) in place of that of the
standard antenna (usually about 40
db). Thus a signal-to-noise ratio about
30 db below the final should be ex-
pected. Although noisy, it will be readily

1 Information on the calculation of expected S/N
ratios for TVM-1A and 1B equipment may be
found in any of the several editions of the
equipment instruction hooks, IB-36757.



discernible. (A measurement is usually
not necessary since generally only one
maximum will be found).

Initial panning may require watching
the receiver’s video output on a CRO
instead of observing the signal level
meter. A weak signal may sometimes be
observed in the noise before it produces
sufficient AGC to register on the meter.

If a passive reflector is being by-
passed, as in the connections indicated
by Fig. 7B, then the losses in the trans-
mission line will further decrease the
signal-to-noise obtained. If the trans-
mission line loss is 5 db, then the signal-
to-noise expected would be reduced by
5 db. An obstruction loss of 5 db due
to inadequate clearance would have a
similar effect, but would vary with time
and weather changes.

Transmission line loss or inadequate
clearance losses will render this align-
ment technique useless if they amount
to much over 10 db.

Comparison of Fig. 8 with Figs. 1
through 4 shows the advantage of this
method in readily detecting “on path”
orientation of the sharp beam since

a. When the high gain antenna is
panned through the path line, it re-
ceives near maximum signal unless
the “horn” is off path line by many
degrees. Such inaccuracy is unlikely.

b. If a signal reflected from something
in the beam of the horn is encoun-
tered in panning the sharp beam,
this reflection signal will be reduced
by loss; and thus barely noticeable.

. Remove the “horn” and reconnect the

high gain antenna at the horn location.

Orient this high gain antena for maxi-

TEw |

PASSIVE REFLEC*TiOR
PRESIR L . DR S | )

[I" 7 paTH
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|
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FIG. 7B. Horn located at passive reflector site.
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| CONTROL CABLE
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FIG. 7C. Horn located at passive reflector site.

ment was involved and wa‘s greater than
a few degrees, it may be advisable to

recheck the reflector illumination.

Signal-fo-Noise Measurement

The achievement of a predicted S/N
ratio over a microwave link depends on
several other factors including:

Proper transmitter power output, proper

FJG. 8. Possible initial positions of horn and high gain antenna prior to orientation.

mum signal in azimuth and elevation.
This should place it also in the “on
path” position.

. Both antennas should now be “on path”.
Check polarization and measure the
signal-to-noise at the receiver end of
the link. It should be within 2 db of
calculated. If passive reflector move-

transmitter modulation lev;el, no excess
waveguide losses, proper receiver noise fig-
ure, and mechanical perfect%on of antenna

elements (parabola curvature, etc.).

If all these items are known to be in
order, the following technique is recom-
mended for measurement of video S/N on
TVM-1A/B microwave links.

1. Turn off sound diplexing equipment;
also turn off any standby transmitters
or receivers.

2. Disconnect any video input from the
transmitter, and terminate the VID
INPUT jack.

3. Switch transmitter modulation to the
TEST 1 position. This sets transmitter
deviation at 6.0 mc p/p. It may be
advisable to check this. Remove restora-
tion network if any from the receiver.

4. Set the receiver OUTPUT LEVEL con-
trol to give 1.5 V p/p? signal, measured
on a CRO across a terminated output.

5. Switch the transmitter MOD SELEC-
TOR switch to PIX.

6. Measure noise level at receiver output.
Use either a wideband (10 mc) CRO or
an average responding wideband VITVM,
calibrated in rms of a sine wave. (This
meter is nominally down 3 db at 8 mc).

TVM e 8200 e VTVM
RECEIVER & CRO
75 n 1800
e, —0
FIG. 9. Arrangement for measuring random

noise showing R-C filter connection for blocking
hum from measurement.

Connect CRO across receiver output to
verify that “noise” being measured is
purely random.

a. If the CRO is used for measuring, it
is best set for 60 cycle sweep, with
the sweep collapsed to about 14 inch
width. The p/p amplitude of noise
may then be read and p/p to p/p
S/N in db calculated from

S/N =20log 1.5
p/p noise volts
lr. Tf the VIVM is used, its scale may
be read directly and the p/p to rms
S/N in db calculated from
S/N = 201log 1.5
rms noise volts
The (b) method of measurement yields
a number which will be a nominal 20 db
larger than the method in (a). This is be-
cause the rms value of a given noise level
is less than its p/p value and the VIVM
bandwidth is less than that of the CRO.
The 20 db figure may be used as a conver-
sion factor between the two methods.

Tf, in cither measurement any significant
amount of hum is observable, then the
noise measurement should be made through
a filter which will eliminate the hum, see
Fig. 9. The filter is removed when meas-
uring signal amplitude.

2 A 1.0 volt level may be used if desired.
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NEW 20-KW FM TRANSMITTER

Combination of Two 10 -KW

Amplifiers Produces Double
Reliability While Maintaining
Full Fidelity Operation

by I. H. LUBASH

Broadcasting Transmitter Merchandising

FIG. 1. The type BTF-20 is a compact three-
cabinet 20-kw transmitter. It employs the RCA
“Direct FM” exciter, which gives widest fre-
quency response with minimum distortion.

FIG. 2. Two identical 10-kw amplifiers are housed in
cabinets at either end of the iransmitler. Center cabinet
contains “‘Direct FM"” exciter and 400-watt driver.

Ee BTF-20D is the newest in RCA’s
growing line of FM broadcast transmitters.
It incorporates solid-state power supplies,
full overload protection, and built-in re-
mote control. Like all previous RCA trans-
mitters, it employs the performance proven
direct FM system. This keeps distortion
down to a minimum, makes it easy to tune
and to maintain high performance.

The BTF-20D Transmitter consists of
two 10-kw amplifiers driven by a common
driver and exciter. The signal is combined
in a diplexer and then fed to the antenna.
Each 10-kw amplifier is completely inde-
pendent of the other, and both are identical
in construction. This makes maintenance
easier, and gives the assurance of built-in
standby protection should failure occur in
one of the amplifiers.

Compact High Power

The three cabinets of the BTF-20D fit
into an area 32 by 104 inches. The center
cabinet contains the famous “Direct FM”
exciter, BTE-10B; 400 watt driver; con-
trol and switching circuitry; and dividing
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system to feed the power amplifiers. On
either side of the center cabinet is a 10-kw
power amplifier. Two external high voltage
transformers can be placed in any con-
venient location. The two power amplifiers
are driven in parallel and the outputs are
combined to deliver a full 20-kw of power
to feed the antenna. With the BFA series
of FM antennas, up to 240-kw ERP can
be obtained from the BTF-20D.

Only twenty-one tubes (13 types) are
used in the BTF-20D. Eighteen tubes (11
types) are used in the exciter, and from the
output of the exciter only three tubes in
single ended circuits (a ceramic 4CX300A
in the IPA and a ceramic 4CXS5000A in
each PA) are required to produce a 20-kw
signal. In any emergency, the BTF-20D
can operate with a multiplexed 20-kw out-
put with as few as ten tubes.

Emergency Provisions

Depending upon the selection of optional
transmission line switching equipment, it
is possible to reduce transmitter power to
as low as 1 kw, or even to do maintenance
on one power amplifier while the other
remains on the air. Standard equipment
on the BTF-20D is a power combining
diplexer and a reject load rated at 1.5 kw.
If there should be an imbalance or failure
of one PA, the power in the reject load
will go above 1.5 kw, an alarm is sounded,
and the transmitter is automatically taken
off the air. By addition of optional trans-
mission line switching, it is possible to
switch the still-operating power amplifier
directly into the antenna feed line to stay
on the air at reduced power. This switch-
ing can be provided for manual or elec-
trical change over.

Extra Protection

If desired a 7.5 kw reject load can be
installed in place of the 1.5 kw load. Thus,
even if one PA should fail, the transmitter
can stay on the air and programming will
not be interrupted though output power
will drop to 25 per cent.

The transmitter has been designed for
balanced input to each power amplifier
from the driver. This is accomplished by
tuning the input matching meter for mini-
mum reading at each 10 kw amplifier.

Each power amplifier has its own re-
flectometer for reading output power and
VSWR; in addition there is another re-
flectometer at the output of the combining
diplexer measuring power fed to the an-
tenna. Twenty kilowatts are easily provided
at this point.

Each of the three cabinets contains its
own separate blower for maximum cooling.
The plate power to the driver stage is

FIG. 3.

Rear of one 10kw ampli- =
fier. Note blower at bottom. Each PA

has its own plale transformer and
grid bias supply.

supplied by the “dominant’ power ampli-
fier. If the “dominant” power amplifier
should fail, driver plate po“‘ler is automat-
ically obtained from the othér power ampli-

fier remaining on the air.

The power amplifiers are identical even
to the external high voltage transformers.
This duplication, since theré is a constant
reference, makes servicing and trouble
shooting quicker and easier. By comparing
meter readings and by visual comparison,
faults can be corrected in much less time

than would otherwise be normal.

The IPA uses a ceramic 4CX300A to
produce 400 watt output to drive the two
power amplifiers. The IPA stage is very
similar to the one used in the BTF-10C
FM transmitter.! The 4CX300A IPA stage
has conventional pi-networks with variable
capacitors in the input and output stages.

1 New 10 kw FM Transmitter, Broadcas! News,
Vol. No. 107, March 1960.

The variable capacitors act as the matching
components, and tuning from 88-108 mcs.
is accomplished by varying the inductances
in the pi-networks.

Plate voltage for the IPA is obtained
from the center tap of the power supply
of the “dominant” PA. The “dominant”
PA and the IPA screen voltages work
together. If the “dominant” amplifier
should fail, automatic switching takes place
so that the IPA power is obtained from
the second PA. The IPA is protected by
the overload relays in the cathode circuit.
Air interlocks are provided to remove plate
and screen voltages if the cooling air flow
should stop.

Proven Design

Each power amplifier is essentially the
same as the proven power amplifier in the
RCA Transmitter, BTF-10C.2 The primary
advance is that efficient, long life silicon
diodes have replaced tube rectifiers. Each
power amplifier uses the rugged 4CXS000A
which is capable of putting out 10 kw
of power.

Easy To Tune

The input of each PA is a modified pi-
network in which the input capacity of
the tube is shunted by an inductive line
to reduce the effective input capacity of
the stage. This inductance is also used to
vary input loading. A capacity in parallel
with the coil varies the inductive com-
ponent of the circuit. Each PA also incor-
porates its own separate grid bias supply
for additional stability.

Plate loading and tuning are achieved by
variation of two inductive line components
in a pi-network arrangement. Tube ca-
pacity is shunted by the variable inductor.
The pi-network has been inverted for
mechanical simplicity which results in
grounding one end of the inductance, and
eliminates the problem of insulating the
variable component from ground. However,
the output line must be in parallel with
the inductance to bring it to ground po-
tential. This is done by extending the
output line down one side of the inductive
line.

Initial tuning is done by approximate
setting of all variable components accord-
ing to a tuning curve. Final tuning is ac-
complished under reduced plate and screen
voltage for circuit protection. The PA
stage is neutralized by variation of the in-
ductance in series with the screen supply.
Tuning across the 88 to 108 mc FM band
requires the changing of only one frequency
determining part in each PA input circuit.

2 Ihid.
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FIG. 4. This 400-watt IPA stage is used to drive the two 10-kw Amplifiers.

Note tuning conirols at right: upper is output tuning, lower is input tuning.

Special Filter

Each power amplifier feeds into a re-
flective type harmonic filter which is not
merely a second harmonic trap. No power
is absorbed in this filter which consists
of an M-derived half-T section, several
low pass filter sections, and a constant K,
half-T section. Use of this RCA filter
assures compliance with FCC requirements
for spurious radiation. All harmonic
through the seventh are effectively attenu-
ated. The output of the two harmonic
filters is then combined in a broadband
diplexer. All output connections will match
31%-inch transmission line. Total output
power is determined after this point.

Semiconducior Power Supplies

No tube rectifiers are used in the BTF-
20D transmitter. Semiconductor power
supplies have been standard in the “Direct
FM?” exciter, BTE-10B, since it was first
introduced a number of years ago. Each
power amplifier in the BTF-20D has six
banks of heavy duty silicon diodes.

E EE s B
FIG. 5.

Ten-kw power amplifier stage.
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As a result, the BTF-20D has an ex-
tremely wide operating temperature range,
—20° to -}45°C. This savings in heating
requirements can be reflected in the con-
struction and maintenance of the transmit-
ter building, particularly if the transmitter
is to be remote controlled.

Full Overload Protection

The only fuses used in this transmitter
are in the crystal oven heater circuits.
Magnetically tripped circuit breakers and
overload relays are used throughout for
better protection. Time delay relays are
used so that plate voltage cannot be
applied to the power amplifier tubes until
the filaments have properly heated. Each
amplifier is designed to automatically come
back on twice after brief overloads. After
the third overload, the transmitter will
stay off. This one feature will materially
reduce off air time due to momentary over-
loads or brief failures in power fed to the
transmitter.

Built-In Remote Control

The BTF-20D is designed for remote
control; no extra motor control or meter-
ing equipment is required. Terminals are
provided for remote control of transmitter
on/off, plate on/off, raise/lower power,
overload reset, etc. Remote metering con-
nections for each PA are supplied as fol-
lows: cathode current, plate current, and
power output. All RCA broadcast trans-
mitters are designed to operate with the
BTR-11B or BTR-20A remote control sys-
tems. This control equipment requires only
two low cost DC telephone lines (one each
for control and metering) with a maximum
resistance of 5,000 ohms per line. RCA
remote control does not use tones for con-
trol but instead uses the principle of a
switchable momentary contact.

Direct FM Sysfem

The heart of the BTF-20D is the time-
proven “Direct FM” exciter, BTE-10B.2
With this exciter, RCA FM transmitters
supply the widest frequency response with
minimum distortion. Frequency response
for all RCA FM transmitters, including
the BTF-20D, is from 30 to 15,000 cycles
=1 db. Harmonic distortion over the same
range and harmonics to 30 kec is 0.5 per
cent or less. Consequently, RCA FM trans-
mitters have the finest sound.

The “Direct FM” oscillator operates at
1/1s carrier frequency (5-6 mc). There are
only three frequency multipliers in the cir-
cuit, thereby keeping distortion to an ab-
solute minimum. The only tubes that have
any effect on the quality of the signal are
the seven in the modulator, oscillator, sub-
carrier input, and frequency multiplier
circuits. The remainder of the tubes in the
exciter are in the AFC and “off-frequency”
circuits. In the event of a failure in the
latter circuits, they can be switched off and
the carrier kept on the air with manual
frequency control.

The BTE-10B is easy to tune and main-
tain. All circuits in the “Direct FM” ex-
citer are single tuned to reduce the number
of tuning adjustments. The RCA exciter

3 New FM Transmitters & Multiplex Equip-
ment, Broadcasi News, Vol. No. 102, Oct.,
1958.

FIG. 6. Type BTE-10B Exciter including self-con-

tained semiconductor d-c power supply is housed
on hinged vertical chassis which provides instant
accessibility to all components and circuits. The
built-in scope permits constant observation of the
AFC circuits. The meter is used to check all
important circuit constants.




FIG. 7. Stereo Subcarrier Generator,
optional accessory for FM siereo operatiion.

FiG. 8. Type BTX.1A Mulliplex Subcarrier

Type BTS-1A—an
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9, Block diagram of BTF-20D Transmitter.
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FIG. 10. Typical floor plan for BTF-20D. }

has a built-in multimeter and oscilloscope
to simplify tuning, trouble shooting, and
maintenance.

An “off-frequency detector” automati-
cally removes plate power from final ampli-
flers, preventing the transmitter from oper-
ating beyond frequency limits. Actually the
“off-frequency detector” is a phase detector
that compares the reactance modulator
with a constant crystal source. As a result,
“Direct FM” frequency stability is deter-
mined by the reference crystal oscillator.

Multi-Channel Operation

The BTF-20D has been designed and
proven for stereo and SCA operation. The
RCA stereo subcarrier generator, BTS-1A,
can be used with the BTF-20D for FM
stereo operation. In addition to stereo, an
SCA channel can be operated simultane-
ously by adding the RCA BTX-1A sub-
carrier (SCA) generator and an MI-560003
filter. If the station does not broadcast
stereo, two SCA channels can be trans-
mitted simultaneously.

The subcarrier generators along with

ELEVATION

other associated equipment can be placed
in an optional accessory equipment rack
designed to harmonize with the appear-
ance of the BTF-20D. The accessory equip-
ment rack can be placed on either side of
the transmitter. The rack is complete with
full front and back hinged doors.

Operating with RCA’s new broadband
antennas,* the BTF-20D can provide effec-
tive radiated power up to 240 kw.

4 New Broadband FM Antennas,
News, Vol. No. 101, August 1958.

Broadcast
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In the current 1961-62 television season
NBC color programming continues to show
a marked increase over last season. Not
only the total of color hours has increased,
but also the number of types of shows.
And the number of sponsors shows a spec-
tacular climb. Moreover, considerable ef-
fort has been expended to maintain a good
balance in color programming throughout
the day. This is important to advertisers
and stations, as well as set owners.

Daytime Color

The daytime color schedule starts out
in early morning with CONTINENTAL
CLASSROOM, followed by a series of top-
rated shows, Monday through Friday, each
headed by a top personality:

PLAY YOUR HUNCH
10:30-11:00, with Merv Griffin

PRICE IS RIGHT
11:00-11:30, with Bill Cullen

IT COULD BE YOU
12:30-12:55, with Bill Leyden

CHARGE ACCOUNT
2:00-2:30, with Jan Murray

On Saturday morning, three additional
programs are being presented in color:

PIP THE PIPER—9:30-10:00

SHARI LEWIS—10:00-10:30

KING LEONARDO—10:30-11:00

FIG. 1. “Disney’s Wonderful World of Color,” Sundays, 7:30 p.m.
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An afternoon addition, which premiered
on September 17, is PATTERNS IN
MUSIC. Originating in Chicago from
WNBQ, the program is an unusual treat-
ment of big orchestra sounds featuring
intriguing and inventive musical effects
supplementing the music.

Daytime color total really paid off for
1961. The number of hours in 1960 totalled

Late evening viewing is represented by
JACK PAAR. He continues every weekday
night—Monday through Friday.

On Sundays, 6 to 6:30, is MEET THE
PRESS, TV’s foremost press conference.

The Cartright family is on Sundays,
9 to 10. (Of course, color is the prime
reason Chevrolet selected BONANZA for

NBC COLOR PROGRAMMING

CONTINUES TO

INCREASE

558; in 1961, this figure reached 815 hours.
(This is triple the figure in 1959.)

Nighttime Color

Dynamic growth is equally evident in
the yearly totals for nighttime. From 476
hours in 1960 to 815 in 1961—an increase
of over 70 per cent.

this time slot. It's consistently the “best-
liked” western.)

Bill Cullen is seen Monday nights to
play THE PRICE IS RIGHT.

In his familiar time period—9 to 10
on Wednesday—is Mr. Relaxation himself,
PERRY COMO.

FIG. 2. One of three new color programs, Saturdays, 9:30 a.m.




FIG. 3.

The whole nation is singing along on
Mitch’s best-selling album. His NBC tele-
vision hour broke all records last spring. So
Mitch came back in color starting Thurs-
day, September 28, for a full 52 weeks.

The All-American girl, DINAH SHORE,
appears on Fridays, 9:30 to 10:30. She
alternates with the BELL TELEPHONE
HOUR. Big musicals featuring big stars,
such as Robert Preston, cover the gamut
from classical to cool.

Newest Color Shows

First, BULLWINKLE, a delightful kid’s
show featuring color cartoons in prime
time, Sundays, 7 to 7:30.

DISNEY’S WONDERFUL WORLD
OF COLOR, Sundays, 7:30 to 8:30. This
is a delightful series, incorporating live
actions and cartoons. It’s done in color as
only that master artist can do it.

At 10 to 11, Sunday, the DuPONT
SHOW OF THE WEEK—in color. In the
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FIG. 5.

Color news column, Wednesdays at 10:30 p.m.

SATURDAY:
MIGHT)

FEATURE
FILMS

Weekly Night-Time Color Schedule,

same time period, THEATRE ’62, live
color dramatizations of David O. Selznick’s
celebrated all-time hits. (DuPont and Selz-
nick shows account for two color shows
per month.)

A new first-rank comedian, BOB NEW-
HART, started on NBC-TV in color, Octo-
ber 11. He’s on 10 to 10:30, Wednesdays.

Bob Newhart is followed at 10:30 by
DAVID BRINKLEY’S WEEKLY JOUR-
NAL, the new prime-time news column.
It’s the first time a regularly scheduled
news show is seen in color. Included are
on-location color films taken all over the
world.

Saturday nights from 9 to 11, NBC
presents a series of post-1950 major mo-
tion pictures—at least half are big tech-
nicolor productions. In the first 15 weeks,
through December 30, ten were telecast
in color.

One of the newest hits, LARAMIE, is
now seen in color on Tuesdays at 7:30 to

FIG. §.

FIG. 4. Record-breaking TV hour now in color, Thursdays, 10 p.m.

8:30. This western provides countless op-
portunities for magnificent color.

Another hour-long adventure series that
has been colorized is WELLS FARGO,
seen on Saturdays from 7:30 to 8:30.

Impact of Color Programming

Weekly color hours during prime time
were considerably greater during 1961—an
increase of 62 per cent.

In 1960, over 1000 hours of color were
programmed. In 1961, there were 1630
hours of the best in color.

A comparison of hours, however, doesn’t
tell the whole story of quality and audience
appeal of these color programs.

Comparison of prime evening time
Home-Hours (the audience level of the
programs times the number of hours of
color) reveals that the latest color schedule
delivers twice as many Home-Hours per
week.

In terms of weight and balance, this new-
est color schedule is probably the best yet.

New children’s color show, Sundays, 7 p.m,
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NEW 5KW VHF TELEVISION

TRANSMITTER

New Extremely Compact Design Features Stability
of Operation and Low Power Consumption,

Includes Built-in Remote Control

by H. E. SMALL

Broadcast Transmitter Engineering

FIG. 1. Type TT-5BH 5 kw VHF TV Transmitier occupies only two cabinets. All
operaling conirols end driver circuits are contained in front. Small cabinet at left
contains control circuitry, larger cabinet contains exciter, modulator, and r-f circuits.
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The TT-5BH is a new 5 kw, high channel
VHF television transmitter requiring less
than half the floor space of most 5 kw
transmitters presently in operation. A great
saving in power consumption is obtained
from tubes that require very little driving
power. All the outstanding features of
RCA’s new line of television transmitters
have been included in the TT-5BH, and
reliability has been further enhanced with
silicon rectifier power supplies. Whether
the TT-5BH is used as the main trans-
mitter, as a driver for high-power ampli-
fiers or as a standby transmitter, its many
advantages are unequalled by other exist-
ing transmitters.

Economical Installation

Three years ago the space-saving 2 kw
transmitter, the TT-2BH, was introduced.
Now a 5 kw transmitter with the same
physical size as the TT-2BH is available.
In fact, the same typical floor plans can
be used, since the same harmonic filters
and vestigial sideband filter are used.

The TT-5BH can be placed in a corner
of the room, since it is only necessary to
leave walking space around the front and
one side of the transmitter. It is also possi-
ble to separate the front line racks from
the rear enclosure and place them in a
different location. Almost any existing
transmitter room will accommodate the
TT-5BH; and in many places it can be
worked in with existing equipment.

Full Accessibility

The control circuits, exciter, modulator,
and r-f circuits are all contained in the
front line racks. An aisle is provided inside
the rear enclosure directly behind these
racks. The access to this aisle is through
an interlocked door on the left side of
the transmitter.

To enter the enclosure, it is necessary to
open a knife switch which has a long han-
dle extending across the doorway. This
switch opens the primary circuit of the
high voltage plate transformer for added
safety. A fail-safe automatic grounding



contactor shorts the large filter capacitors
whenever an interlock is opened.

All components inside the enclosure are
readily accessible. The high voltage trans-
former, heavy filter components, and blower
are on the floor to the rear of the aisle.
The blower is completely enclosed by a
sound-insulated box to effectively reduce
the noise in the transmitter room. All the
intake air passes through replaceable filters.

The low-voltage power supplies, the
high-voltage rectifiers and the plate con-
tactor are mounted on the rear panel of the
enclosure and are accessible from the aisle
inside. Preformed cables are used for con-
nections between the front line racks and
the components at the rear of the enclosure.

Advanced Circuitry

The exciter accurately controls the visual
carrier frequency and the 4.5 mc separa-
tion between aural and visual carriers. This
exciter has an excellent performance rec-
ord in the TT-2BH Transmitter.

FIG. 2.

There are only two stages following the
exciter in the aural transmitter. The first
is a 4CX300A tripler which drives a
4CXS5000A class “C” amplifier to produce
an output of 2.75 kw. In the visual trans-
mitter, three stages follow the exciter. A
7034 tripler stage drives a 4CX300A class
“C” amplifier which in turn drives a
4CXS000A modulated amplifier.

Each tube following the exciter is pro-
tected by a fast-acting overload relay in
its cathode circuit. Fast overload protec-
tion is also provided for the rectifiers in
each power supply, as well as thermal
overload protection for the transformers.

To aid tuning and maintenance, the
voltages and currents of each stage are
metered on front-panel meters.

Designed for Color

The new visual modulator in the TT-
SBH was designed for outstanding color
performance, reliability, and ease of serv-
icing. The same basic circuitry, proven by

Control circuits are grouped in this cabinet. Status lights are on panel above

door. Auxiliary switches, breakers, overload and auxiliary relays ars mounted inside.
Overlecad indicating lights are located behind glass panel in door. >

FIG. 3.

Note accessibility from front of newest RCA TV Transmitler. At left, “Duich” doors

open to reveal exciter and modulator chassis. At right, these chassis, which are hinged on
the bottom, are in lowered position to facilitate servicing. All important meters are mounted
on a sloping panel at the top, with builtin lighting. Tuning and operaling controls are
mounted on waist-height panel above dutch doors.

many years of satisfactory performance in
several hundred earlier transmitters, has
been incorporated in this modulator.

An extremely stable clamp circuit and
built-in linearity correction are features
that contribute to the excellent color per-
formance of the transmitter. Adjustment
and servicing of the modulator are made
easier by using test jacks that make it
easy to observe the waveform at each stage
with an oscilloscope.

Economical Operation

One of the salient features of the TT-
5BH is its extremely low power consump-
tion. The input power requirement is about
70 per cent of that of some of the earlier
5 kw high-band television transmitters.
This saving is made possible by using low-
drive, high-gain tubes in the r-f stages and
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there is no danger of arc starvation com-
mon to vapor tubes. M
Built-ln Remote Control FIG. 6. Typical floor plan for TT-5BH.
The remote control provisions built into of the transmitter from a distant location
the TT-5BH make possible the operation by merely adding the necessary external
FIG. 5. Block diagram of TT-5BH. control equipment. If the FCC should
authorize remote control of television trans-
R VISGAC mitters, no delay would be encountered
——— | MODULATOR REFLECTOME TER . . . .
WeUT since modification of the TT-5BH is not
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— space requirements with improved accessi-
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1-6sL7 C . . .
rE— S SBH ideal for use as a main transmitter,
or as driver for a high-power amplifier.
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“Even at 60 mph
we get studio-quality
pictures—with
RCA TV TAPE!”

—says Henry Alexander, President
VIDEO TAPE UNLIMITED

“In the studio or on the road, our picture quality is consistently
tops—we're ready to shoot anything with RCA TV Tape Equip-
ment. We've used our mobile Recorders under all conditions—
yvet we get studio-quality pictures every time. Clients rave about
the lifelike quality of our tapes!”

The mammoth 40-foot mobile unit pictured here can make studio-
quality tapes while traveling at 60 miles per hour. Designed and
equipped by RCA for Video Tape Unlimited, it includes four
cameras, two TV tape recorders, switching and special effects, and
control equipment. Specially-designed platforms at front and rear
of the bus carry two cameramen. Cameras also may be set up on
the roof so that shooting is possible from any vantage point. Com-
pletely self-contained--this mobile unit has everything a well-
equipped TV unit should have—including power generator.
Why is RCA equipment the big choice among producers and
broadcasters who demand the very best? There are several reasons:
RCA TV Systems are matched—electrically and mechanically.
RCA makes it practicable to get everything from a single, reliable
source. RCA equipment uses easy-to-find tube types, standard
parts. RCA equipment is designed, built, and operated in accord-
ance with proved broadcast procedure. And RCA equipment is
backed up by top engineering counsel and service everywhere.

See your RCA Representative or write to RCA, Broadcast and
Television Equipment, Building 15-5, Camden, N. J.

The Most Trusted Name in Television
RADIO CORPORATION OF AMERICA







Y i e it

FOR...FINEST

TV PICTURES!

4% INCH 1.0.

CAMERA

For Sales Impact -

The RCA TK-12 is the camera you need, if you want
the finest in television tapes, live programs, and com-
mercials. It produces pictures with higher resolution,
lower noise, and improved grey scale. Self-adjusting
circuits prevent deterioration in picture quality, and
RCA engineering has designed features, such as view-
finder display of special effects, and remote iris control,
that enable you to do more with the TK-12.

You can use the TK-12 for making dramatic demon-
strations of clients’ products. Its big 4% inch I.0. tube
(plus advanced engineering) provides big picture qual-
ity, rivaling the finest photography. Improved grey
scale preserves delicate differences in shading. Pictures
are naturally free from “halo” and “blooming”’, without
need for product spraying or painting. You can control
contrast and mood as never before. You can produce
tapes and live commercials that show the client’s prod-
uct sparkling in life-like detail.

Self-adjusting circuits, built into the TK-12, eliminate
variations in performance. These circuits compensate

Unvarying Quality -

Creative Effects

for changes in temperature, line voltage, and aging.
Furthermore, long warm-up time is a thing of the past.
Pictures are ready for use within minutes after the
camera is turned on. This new mode of operation saves
set-up time, reduces the number of controls, and as-
sures unvarying picture quality.

RCA engineering has introduced many features that
make the TK-12 the most versatile of cameras. An 8
inch viewfinder provides a much larger and brighter
picture (200 ft. lamberts). Video effects can be seen
on the viewfinder, permitting cameraman to adjust
camera position for best advantage in overall effect.
Remote iris control permits adjusting all lenses simul-

. taneously, merely by turning a knob.

The RCA TK-12 is the camera you need if you want
the finest picture in town. Its new and different look
will convince clients that your studio is equipped with
the best. Ask your RCA Representative for all the
details. Or write to RCA, Broadcast and Television
Equipment, Building 15-5, Camden, N. J.

The Most Trusted Name in Television

RADIO CORPORATION OF AMERICA



New RCA
Cartrldge Tape System
with “TRIP CUE”

Here's the cartridge tape system with something new—trip cue! This unique
feature allows you to record a special trip-cue tone that, during playback,
can be used to start the next device in an automatic or semi-automatic system,
with split-second timing. (In TV operations it may be used to advance slide
projectors. )

Delayed broadcast, spot announcement campaigns, production aids, themes,
station breaks can be handled by the RT-7A with a minimum of effort. Car-
tridge is selected, placed in a playback unit, forgotton until “Air” time, then
instantly played at the flick of a button. Cueing and threading are eliminated.

Typical packaging is this attractive

Check this handsomely-styled equipment against any other for compactness fcour-t:ﬁr ;onsolRe wi;h single BA-7
and design...Provides transistor circuitry, low power consumption, simplic- o R oo and Playback
. . , . g . mplifier and three Cartridge Tape
ity of operation! It’s one more in a growing line of value-packed new prod- Decks, as illustrated.

ucts for radio and television stations from the pioneer in broadcasting. See Separate units of this system avail-
your RCA Broadcast Representative. Or write to RCA Broadcast and Tele- able are the Record and Playback

Amplifier, and the Cartridge Tape
Deck. A Cartridge Storage Rack is

also available.
The Most Trusted Name in Electronics

w RADIO CORPORATION OF AMERICA

®

vision Equipment, Building 15-5, Camden, N. J.




AN
LOSSES

EXAMINATION OF THE POWER
IN TOWER ANTENNAS

AS A FUNCTION OF GALVANIZING

by DR. GEORGE H. BROWN

Vice-President, Research and Engineering
Radio Corporation of America, Princeton, New Jersey

Occasionally, in even an otherwise well-engineered antenna
project, some small factor is neglected, the designer assumes for
himself a false expertness, or a grumpy pixie lends a hand. If
the resulting field intensity is too low, consternation prevails,
common sense departs, and fantastic theories flower. One can
usually count on suggestions concerning harmonic radiation from
the guy wires, resonance in something, horizontally polarized
radiation, or loss resistance in the tower. A damaged antenna
ammeter is more likely.

Some time ago, in a case like this, questions were raised re-
garding the conduction loss in a galvanized steel tower. Ample
speculation was assured, since little was known of the electrical
constants of the steel or of the thickness of galvanizing. After
listening to a number of fanciful proposals which involved the
concepts of X-rays, electron microscopes, ultrasonics, and Max-
well’s bridge, the writer undertook an independent and relatively
unsophisticated investigation which made use of only a Q-meter.
The results of this investigation may appeal to some readers.

Experimental Data

The tower in question was triangular in cross section and each
vertical member was a galvanized steel cylinder one inch in
diameter. Two cylinders, each several inches long, were cut from
a tower section provided by the manufacturer. The galvanizing
was stripped from one cylinder, while the other was preserved
intact. A third cylinder of copper and of the same dimensions
was prepared.

A multi-turn coil of copper tubing, with an approximate
diameter of two inches was constructed and mounted on the
terminals of a Q-meter.*

* Type 160-A, Boonton Radio Corporation, Boonton, N. J.

Dr. George H. Brown

The resistance of the coil was measured with the Q-meter, at
frequencies of 1.0 megacycle and 4.5 megacycles. Next, the
copper cylinder was mounted coaxially within the coil and the
resistance of the coil was again measured. From the latter meas-
urement, we subtract the resistance of the coil alone to obtain
a quantity we shall call AR. Similarly, other values of AR were
obtained by substituting the galvanized steel cylinder for the
copper cylinder, and again by using the stripped steel cylinder.
The results of these measurements are displayed in Table I.

TABLE |
MEASURED INCREMENTAL RESISTANCE, AR (ohms)

Frequency (megacycles) ...

Copper Cylinder ...

___________________ 1.0 4.5
................... 0.04 0.079
................... 0.229 0.251

Galvanized Steel Cylinder .

Stripped Steel Cylinder ... (Q foo low) 2.15

to record
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TABLE 11
PERMEABILITY-RESISTIVITY PRODUCT «p (micro-ohms)

__________________ 1.0 4.5
.................. 1.724 1.724
__________________ 5.8 5.8

__________________ 1278, 1278.

556.6 17.42

Experimentally Determined Electrical Constants of the Material

It may be shown! that for a specific configuration and fre-
quency, the incremental resistance is proportional to the square
root of the product of the relative permeability and the resis-
tivity of the material of which the cylinder is composed. That is,

AR =K~/ up (1)

For the copper cylinder, the relative permeability, , is unity.
From the results of many experimenters, we know that the
resistivity of copper at 20°C is 1.724 X 10~% ohm for a centi-
meter cube. Then, from (1), and the measured value of AR for
copper from Table I, we find

(AR)? 00792
p  1.724 X 10~

K2 = = 3625. (2)

at a frequency of 4.5 megacycles. Now using this value of K2
and AR = 2.15 in equation (1) we find
2.15%

up (steel) = ms—_ 1280 X 10— % ohms (3)

at 4.5 megacycles. In the case of metals which have a perme-
ability greater than unity, we are unable by this method to
unscramble the resistivity from the product of resistivity and
permeability. However, for the purposes of this investigation,
no hardship is imposed.

1 George H. Brown, Cyril N. Hovler, and R. A. Bierwirth, Theory and
/Iﬁplzcahon of Radio-Frequency ][cn/mg, D. Van \Tostland Company.

Inc., 1947, p. 105.
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Unfortunately, the value of Q prevailing for the steel cylinder
at one megacycle was too low to read with reasonable accuracy.
However, it seems reasonable to assume that the permeability-
resistivity product for this homogeneous material remains con-
stant over a wide range of frequencies.

The galvanized steel cylinder presents a more complex pic-
ture. Here, some of the surface current flows in the zinc surface
layer and some penetrates into the steel. The relative distribu-
tions change with frequency in a complex fashion. Hence substi-
tution into equation (1) will yield an equivalent up value which
pertains only to the frequency at which the measurement is
made. These equivalent values are shown in Table II. It should
be noted that the values for copper and zinc were taken from
existing tables of resistivity.

When high-frequency current flows along the surface of a
conductor, it encounters a surface resistance of p/s ohms in a
patch one centimeter in length and one centimeter in width,
where s is the skin thickness of the metal at the frequency in
question. But

1;: 27/ 10~? fup ohms (4)

where f is the frequency in cycles and up is the permeability-
resistivity product in ohms. The surface resistance, calculated
from the data of Table IT, is displayed in Table ITI.

Thickness of Galvanizing

Let us next examine a state of affairs as shown in Figure 1
where Region 1 is a layer of zinc of thickness a centimeters and
Region 2 is a thick inner block of steel.

Let

__the relative permeability of the metal in
1= Region 1 = unity for zinc.

__ the resistivity of the metal in Region 1 =
=54 X 1070 ohms for zinc.

s — the skin thickness of the metal in Region 1.

us = the relative permeability of the steel in Region 2.
po = the resistivity of the steel in Region 2.

Uapa = 1278 X 10~ °¢ ohms from Table II.

Then the ratio of the surface resistance of the laminar con-
dition to the surface resistance of a thick zinc sheet is?

Resistance Ratio = D/B (5)

2 [oc. cit., pp. 69-71.




TABLE 111
SURFACE RESISTANCE (micro-ohms)

____________________ 1.0 4.5
____________________ 260.5 553.
____________________ 478. 1012.
____________________ 1490. 1760.

____________________ 7090. 15,020.

where

o (VE) o e
D=1— s *+ — 2<e s ¢ S)
(+/55)
Uopa
2<1~‘/£> 2a
whr/) . T . 2a

+ sin ——
(/) "’
’Ltgpg
o /b _ A
oD S
+ top2 € (6)
(V2
{tope
and

2 <1 —L/L> 2a
,Ugﬁf_) _T 2a
€ s
(/&)
‘ngpg (7)

This resistance ratio is shown in Fig. 2 as a function of a/s.

We next enter Table ITI and find, at one megacycle, a resist-
ance ratio of the galvanized steel to zinc of 1490/478 = 3.12
which corresponds in Fig. 2 to a value of 0.275 for a/s. The
skin thickness of zinc is found, from the relation

L/ b
27 109 f

s = centimeters (8)

where f is the frequency in cycles and p is the resistivity in ohms,
to be 0.0048 inch. Thus it is easy to calculate the thickness of
the zinc to be 0.275 X 0.0048 = 0.00132 inch or 1.32 mils.

As a cross check, we again go to Table III and find the re-
sistance ratio at 4.5 megacycles to be 1.74, a value which yields
a/s = 0.565 in Fig. 2. The skin thickness of zinc at 4.5 mega-
cycles is 2.27 mils, so the thickness of the zinc is indicated to be
1.28 mils, which is within three per cent of the value we found
at one megacycle.

Losses in Tower Antennas

The surface resistance values of Table IIT are directly ap-
plicable to calculation of the conduction losses in a tower an-
tenna. For instance, the resistance per centimeter of length of
a cylinder is (Z)

s

ohms, from Table III and d is the diameter of the cylinder in
centimeters. For a triangular cross-section tower, with three
vertical legs, the resistance per unit length would be one-third
of the above value, or

_ ([t 1
r—<5>.37rd (9)

If the antenna is one-quarter wave tall, the loss resistance is

p
RL:rT (10)

1 . . .
g where p/s is the surface resistance, in
w

where 1 is the wave length in centimeters. Assume the fre-
quency to be one megacycle and the tower legs to be one inch
in diameter. Then Ry = 156.8 (p/s). For an ungalvanized
tower, Ry, is 1.11 ohms, while the galvanized tower has a loss
of 0.233 ohm. Tripling the thickness of galvanizing would re-
duce the loss to about 0.075 ohm.

"_'I“ T

RESISTANCE RATIO

V=

o [ N TR S N

0 .1 .2 .3 4 5 6 7 .8 9 10
a/s
FIG. 2

Conclusion

A method of determining the electrical properties of tower
structures by a simple measuring technique has been described.
From these data, simple calculations yield a fair estimate of
conduction losses in broadcast tower antennas.
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COLOR HOUSE

NATION’'S TOP INDEPENDENT PLANS

1700 HOURS OF

In January 1961, WGN moved to its new
Mid-America Broadcast Center, and be-
gan operations in what will eventually be-
come an all-color television center.

The new 2-story facility is hailed as
one of the largest and finest in the U.S.A.
It contains over 100,000 square feet of
floor space, situated on a 13-acre site,
some 15 minutes from Chicago’s downtown
area.

Doors to the new radio-TV building
were formally opened on June 27 by J.
Howard Wood, President of the Tribune
Company and WGN, Inc.,—also publisher
of the world-famous Chicago Tribune.

(WGN radio began on June 1, 1924,
when the late Col. Robert R. McCormick
acquired station WDAP and changed the
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call letters to WGN, standing for the
Tribune’s slogan “World’s Greatest News-
paper”.)

WGN’S new broadcasting center was
conceived and is built for color television.
Studios are designed for color operation,
containing facilities for producing both live
commericals and programs in color. In ad-
dition, a complete mobile unit is provided
for remote colorcasts. At present, WGN
is one of America’s leading color stations,
programming more than 1,000 hours of
color shows per year, since 1959.

Color Programming

The major part of the 1400 hours in
color for 1961 was done live from either
WGN studios or remotes.

LOCAL COLOR IN 1962

WGN-TV televised 122 baseball games
in color during 1961. This was the second
year that viewers saw major league games
in tint. There were 43 daytime home games
of the Chicago White Sox and 77 of
the Chicago Cubs, together with 2 city
series games. These were colorcast directly
from Wrigley Field and Comiskey Park,
using the Color TV mobile unit with four
color cameras and color Microwave Link.

Other color programs, live studio shows,
daily Monday thru Friday, include:

Treetop House ............ 9-9:30 am
Bozo Circus ............. 12-1:00 pm
Bugs Bunny ........... 3:30-4:00 pm
Garfield Goose ............ 5-5:30 pm
Dick Tracy ........... 6:30-7:00 pm




FIG. 1. WGN’s new Mid-America
Broadcast Center (left).

FIG. 2. (lower left) At dedication of WGN Broad-
cast Center were Ward L. Quaal, executive vice-
president and general manager of WGN, Inc.
(right} and J. Howard Wood, publisher of the
Chicago Tribune and president of WGN, Inc. Also,
T. Clifford Noonan and Marvin G. Probsi, vice-
president and presideni respectively of Graham,
Anderson, Probst & White, who designed the
broadcast center.

FIG. 3. (right) “Treetop House” is a daily pro-
gram for pre-school children—with natural color
sets of living plants and live animals.

Children’s Color Programs Pay Off

In TREETOP HOUSE, the pre-school
children are entertained by Mary Jane
Clark. There is a daily round of games,
songs, and stories. Also an educational
feature designed to develop an awareness
of the world in youngsters. This is done by
the planting of flowers and vegetables, the
care and feeding of fish and animals. Color
lends realism to this effort to stimulate
the imagination of children.

The BOZO CIRCUS is complete with
ringmaster and a band as well as Bozo
the Clown. The atmosphere is that of the
big top—colorful and spectacular. There
are live animal acts and guest performers
alternating with games and prizes. Chicago
children are released from school, a class
at a time, not only to enjoy this spectacle
but also to report on the manner in which
a television program is put on!

BUGS BUNNY is a color cartoon show
with live wraparound. Dick Coughlan uses
hand puppets to introduce the various car-
toons. Dick also inserts the color commer-
cials quite cleverly—carrying on conversa-
tions with his mythical friends.

The GARFIELD GOOSE with Frazier
Thomas is a live puppet show in color.
Garfield is a gander who has delusions of
grandeur, believing that he is king of the
United States! It’s another amusing show
for children.

The DICK TRACY color show includes
new films of this famous character with
live wraparound by Ray Rayner. He is
Sergeant Pittibone, who carries on conver-
sations with Dick Tracy (never seen).

These live color shows are filled up with
sponsors. Several of these shows lead their
time period, against network competition,
and have a waiting list. This would prove
that it pays to be what has been said of
WGN, “The station is wild about color.”
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FIG. 4. "Bozo Circus” is a daily spectacular color produciion for the young of
all ages. Children are released from school to attend, with teachers and parents.

FIG. 5. The Chicago Symphony Orchesira is heard each Sunday evening
9 to 10 p.m. on “Great Music from Chicago.” In 1960 this program, tele-
vised live and in living color, won for WGN the coveted Peabody Award.
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Nighi-Time Color . . . Clicks

Live programs in prime time include:
MR. MAGOO on Wednesday, 7 to 7:30,
and EXCLUSIVELY OUTDOORS on
Thursday, 8 to 8:30.

Live color wraparound for the Magoo
cartoon is provided by Mr. Ogelsby, who
runs a delicatessen store and personally de-
livers orders to Mr. Magoo. Once there,
Ogelsby is enticed by Magoo to view the
color cartoons. Ratings show the adults go
for this in a big way.

EXCLUSIVELY OUTDOORS is pre-
sented by Jim Thomas and designed for
the sportsman and sportswoman. On-loca-
tion color films are used to demonstrate
hunting and fishing techniques all over the
world. Color helps sell sporting goods to
these devotees of the sports.

On Thursdays and Fridays at 10:15
color feature films are shown under title:
WGN PRESENTS. This is part of the re-
cent film package of post-1950 features
acquired by the station. These color fea-
tures are premiere showings for Chicago.

Another color film series “BEST OF
THE POST” is presented, Thursdays
at 8 p.m.

Altogether color programming for 1961
tops 1400 hours. Ratings are excellent.
There are no red ink entries, no sustaining
required. Color has more than paid its
way—f{rom the Dbeginning.



Color Adds New Dimension

“WGN-TV has played a major role in
color broadcasting”, states Ward L. Quaal,
Fxecutive Vice-President and General
Manager, WGN, Inc., “making its entry
back in November, 1957, with a modest
30 hours.

“Since then, we telecast more than 400
hours of color in 1958, with a total of
1070 hours in 1959 and 1200 in 1960.
This year, we expect to do 1400 of our
programs in color and, on a projected basis,
present 1700 hours of color in 1962.

“In the case of television, color has
added a fourth dimension to the trio of
sight, sound, and motion—a combination
which no other medium can match.

“Both the networks and individual sta-
tions across the country have, with few
exceptions, reached a “plateau” in sales
development. There is only one ingredient
to change this picture and that is the in-
troduction, at every television station and
on all three networks, of color on a full-
scale basis.

“In my opinion, this will create a greater
tune-in, will stimulate more interest in the
medium and above all, will pave the way
for a dramatic influx of new advertisers.
The list of those who would use television
for their advertising, if enough of it were
in color, is limitless.”

FiG. 6. New "Dick Tracy” color cartoon show has a color wrap-
around with realistic and colorful seiting, featuring Sergeant Pettibone.

FIG. 7. During 1961 WGN colorcast 122 Chicago Cubs and White Sox day-
fime home baseball games directly ifrom Comiskey Park and Wrigley Field.




FIG. 8.
rector of WGN, Inc., whose design philosophy is
reflected in the new building as well as the
equipment system.

Carl J. Meyers, vice-president and a di-

Color House

The new building is designed to comply
with the operational requirements outlined
by the station engineering staff, headed by
Manager of Engineering, Carl J. Meyers,
Vice-President and a director of WGN, Inc.
In the new structure are located all radio
and TV studios, together with 50 individ-
ual offices for administrative, engineering,

FIG. 8.
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Upper part of WGN studio showing
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and sales functions. Facilities include film
and news rooms, garage for mobile units,
a video tape area, and a revolving stage to
produce commercials for automobiles or ag-
riculture equipment.

Outside there are beautiful landscapped
areas together with parking space for some
300 cars. Inside is a 60-seat cafeteria and
private dining rooms. Included are the nec-

“lighting tubs’’ and “‘the rcil” system of mounting fixtures.

N

First floor of WGN’s new radio and television studio and office building.

essary machine and carpentry shops, dress-
ing rooms, and talent areas.

The new building was designed hy the
architectural firm of Graham, Anderson,
Probst & White, Inc. General contractor
was the Gerhardt F. Meyne Company.

Special Structural Features

The reinforced concrete building exhibits
a simple exterior of brick, aluminum and
glass. Striking, however, are the structural
features which isolate the three main TV
studios from the buiding proper. Each
studio, 72 by 47 ft., is, in effect, a building
within a building. Each rests on its own
caisson foundation—separate from that
which supports the balance of the structure.

Each studio has its own separate walls,
ceiling and roof framing. A control room,
15 ft. above studio floor level, gives virt-
ually 100 per cent visual coverage of the
studio. A steel grating catwalk follows the
perimeter walls of each studio at the con-
trol room level. It can be reached from
both the control room and the studio floor.
It’s useful for staging special lighting
effects and for control room personnel.

Acoustical Features

The building incorporates, for acoustical
reasons, floating partitions, a door system
with sound locks, and sound absorbing
materials on studio walls and ceilings. On
the walls, this material runs only half way
to the 30 ft. ceiling, giving a pleasant
“live” but tempered, resonant quality.
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FIG. 11. Second {loor of new building. All ihree vV sludlos are same size.

Special precautions were also taken with
both mechanical and electrical equipment.
In the mechanical area, special mount-
ings are used for all pumps and motors.
These mountings use spring isolators and
floating concrete pads. Even the boiler is
on a floating pad.

Flexible connections were used exten-
sively and all piping and ductwork are hung
to avoid direct contact with studio enclos-
ures. A low-velocity air-conditioning sys-
tem is employed, with sound attenuators in
all ducts supplying air to the studios.

To eliminate noise from electrical serv-
ice, lighting ballasts are located remote
from the studio. Flexible connections are
used between the building and walls of
the studio. Transformer noises are isolated
by use of sound dampeners.

Studio Philosophy

Design of the TV studios reflects ad-
vanced thinking in this area as conceived
by engineering Vice-President Mevers. All
three main studios are similar in size and
construction, have identical equipment, can
handle color as well as monochrome. IFa-
cilities are such that each studio can ac-
commodate anything from a 60-second
commercial to a full-scale production, with
room for audience of 150 people, orchestra
and talent, crews with their gear, and large
vehicles or other apparatus.

Studio Lighting

An unusual method of lighting has been
designed by the WGN engineering staff.
Instead of scoops, the base lighting is sup-
plied by brute-force “lighting tubs”. De-
signed and built to WGN specs, these are
square boxes, 4 by 4 feet, containing
sockets for six 1000 watt bulbs. Seven of
these tubs are used in each studio.

FIG. 12. Woodrow R. Crane, chief engineer
WGN-TV, positions “lighting tub” from studio floor.

In addition, there is the normal comple-
ment of spots and floods, both floor and
pantagraph mounted, for fill-in, back light-
ing, and other effects. A total of 120 kw
is available for lighting in each studio, and
72 kw of this is on dimmers. Incidentally,
the tubs can be dimmed up and down.
Thus, each studio has lighting adequate for
monochrome and color programs.

To make the lighting arrangement as
simple and flexible as possible, all the
lights are mounted on fixtures which run
on overhead rails. A special fixture was
designed by WGN engineers for the “light-
ing tub”, so that they could be propelled
into position and tilted at any angle—
without the necessity of lowering them or
using a ladder. In fact, all the lights can
be manipulated from the floor by one man,
using a pole.




FIG. 14,

Color Studios

Each of the three 47-by-72 foot studios
may be employed for color. All have nec-
essary facilities for lighting and camera
connections. A camera patching panel in
master control permits use of monochrome
or color cameras in any studio. Suitable
color backgrounds are available for use,
and in addition a 2-curtain cyclorama runs
entirely around the three usable walls of
each studio. The two curtains are separ-
ated by a distance of approximately two
feet. They are of suitable shades for use
as color or monochrome backgrounds,

FIG. 13.

Film room has two monochrome systems similar to one at left, and one color TV film system (right).

Color Facilities

The WGN complement of color TV
equipment includes 7 live color TV cam-
eras, Type TK-41, 1 Color TV Film Sys-
tem with TK-26 Color Film Camera, a
Color TV Mobile Unit, and complete test
and transmitter facilities for color. Also,
there are microwave links between studio
and transmitter, and from mobile unit to
studio and transmitter. Both links are
TVM-1 equipment—designed for color TV
operation. Thus, WGN is equipped to pro-
duce color commercials and color programs
both in its studios and in its remotes, as

Control room, 15 #t. above studio floor, gives good visual coverage of studio.

well as to transmit color over microwave
and to broadcast it over the air.

Color Film Facilities

In the film projection area, WGN is
handsomely equipped. There are five sep-
arate film systems installed and operating.
Two IKE chains are used with Balopticans
for the handling of opaques. Two vidicon
chains are used for black and white films
and slides. Each is equipped with a TK-21
Vidicon Camera, a TP-11 Multiplexer, a
TP-3 35mm Slide Projector, a 16mm and
a 35mm motion picture projector. One has
a TP-6 16mm projector, the other a TP-16.

Color movies and slides are handled by
the TK-26 film system. This includes a
TP-15 Multiplexer, TK-21 Vidicon Cam-
era, TK-26 Color Film Camera, 2 TP-6
16mm Film Projectors, and a TP-7 35mm
Slide Projector. With this equipment the
station can adequately accommodate any
combination of film requirements. Also,
there is sufficient space for expansion.

Master Control

Conveniently situated between film pro-
jection and video tape areas, ‘as well as
adjacent to studio control rooms, are master
switching and camera control functions.

The master control area is arranged so
that there are separate positions for the
separate functions. One central panel is
used for all switching of live, film, tape
and remote programs. Shading of five film
cameras (including the color film camera)
is handled at the film position. Video con-
trol of 8 TK-11 cameras is accomplished
at the monochrome camera control. At
color camera position are controls for the
7 TK-41 cameras.



FIG. 15. Master switching for WGN television. In the master con-
frol area each function has a separate set-up.

FIG. 16. The four live studio color cameras are controlled here. t}

FIG. 17. (upper righi) Paiching panel in master conirol permits
use of any combination of color or monochrome cameras in each
of the three studios.

FIG. 18. Position for shading of film
cameras in the master control area.

FIG. 19. Eight TK-11 cameras are ad-
justed from this position in master control.
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FIG. 20. Turntable in floor and siudio facilities in comer of garage are suitable for auiomobile and agricultural commercials.

FIG. 21. Type TT-50AH 50 kw TV Transmitter is used by WGN. Together with 12-section superturnstile this gives station maximum of 316,000 watts




Studio Equipment

Normally there are three TK-41 color
cameras in Studio 1, three TK-11 cameras
in Studio 2, and three in Studio 3. There
are two TK-11 cameras in the routine
studio (Studio 4) and 2 TK-11 cameras in
the garage studio.

The routine studio is an area 30 by 16
feet used for two-minute newsbreaks, live
spots, announcements, etc. The garage
studio is an area 50 by 100 feet, featuring
a turntable that can accommodate auto-
mobiles, tractors, trucks, and other heavy
equipment for programs or commercials.
It’s complete with cyclorama and overhead
lighting grid.

Also stored in the garage is the WGN
complement of mobile equipment.

Mobile Units

WGN has two radio news wagons equip-
ped with audio tape and portable equip-
ment for radio broadcasts. Also two com-
plete TV units for making monochrome
telecasts. And, a tractor-trailer combina-
tion equipped for making colorcasts.

Each mobile TV unit includes 3 TK-
11 cameras with field controls and field
switching equipment. Also portable micro-
wave for transmission to either the studio
or the transmitter. The color unit accomo-
dates 4 TK-41 color cameras and is used
extensively for the Chicago White Sox
professional ball games. It also includes a
TVM-1 microwave link.

TV Transmitter and Antenna

The television transmitter is located on
the 4th floor of the Prudential building in
downtown Chicago. WGN uses a TT-50AH
50-kw TV Transmitter with a 12-section
Superturnstile Antenna to give the station
the maximum of 316,000 watts E.R.P.

Adjacent to the transmitter room on the
40th floor is a small film projection room
and a small live studio. Also included are
microwave links with studio and remote
units, and switching facilities for program-
ming directly from transmitter.

The 73-foot superturnstile antenna is
higher than any other structure on the
Chicago skyline, extending 914 feet above
ground level. The antenna is mounted
upon a unique 311-foot tubular steel tower,
which is based on the 39th floor roof of
the Prudential building.

The giant supporting tower, tapers in
diameter from 10 feet at its base to 314
feet at its top, scales 200 tons and consists
of 23 tubular steel sections welded togeth-
er. The 20-ton base plate is bolted to the
structural steel framework of the building
on the 39th floor. The tower is hollow,
equipped with doors and ladders for ease
of travel to the antenna.
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FIG. 22. Prudential building in downtown Chicago houses WGN television irans-
mitter. It also supports atiractive tubular steel iower with superturnstile antenna.
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WGN Radio

The new home of WGN contains two
radio studios, each 30 by 18 foot, together
with adjacent control and announce areas.
Should large areas be required for radio
programs, use is made of one of the TV
studios.

WGN radio transmitting equipment is
located on a 100-acre plot near Roselle,
Ill., some 22 miles west of the new build-
ing. It is reached in a 30 minute automobile
drive over a superhighway from the studio.
This is an unattended operation with
supervisory remote control from the Pru-
dential building.

The radio station employs a Type BTA-
50G 50-kw AM Ampliphase transmitter,
one of the first of this unique type, in-

FIG. 23. Radio studios and production facilities
are also accommodated in the new building.
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FIG. 24. WGN uses BTA-50G 50 kw Ampliphase
transmitter. (It occupies same area required by
former 10 kw transmitter.) Radio transmitter is re-
moiely controlled 24 hours a day. (Shown is G.
William Lang. Chief Engineer, WGN Radio.)

stalled in December, 1957. A 5-kw trans-
mitter is available for standby use. Both
main and standby transmitters are re-
motely controlled from the TV transmitter
area in downtown Chicago.

The main radio antenna consists of a
750-foot guyed tower, located 900 feet
from the transmitter building. A standby
antenna tower 250 foot high is also in-
stalled. The station has been on the air
from this location since March, 1939.
However, WGN radio had its beginning
long before—on June 1, 1924.

Emphasis on Color

For more than one third of a century,
WGN has served the middle west, in terms
of information and entertainment, at first
in radio, then in television. During the past
few years, the station has become one of
the foremost pioneers in local color tv, in
its continuing effort to serve the public
interest. As vice-president Quaal puts it,
“We believe in color television because it
is better television.”



How WBTV

TV Tape Headwheel

Gets Extra

Life

by F. F. BATEMAN
Technical Operations Manager, WBTV

IRecently WBTYV logged its 5000th hour
of RCA television tape recorder operation
from its studios at One Julian Place in
Charlotte, North Carolina.!

During these first 5000 hours, WBTV
has been getting excellent headwheel life.
In our two present machines, we have aver-
aged 348 hours on headwheels which have
run to the normal end of life. The average
life of all headwheel assemblies used (in-
cluding those taken out of service because
of mechanical defects, etc.) has averaged
238 hours per unit. To date, seven separate
headwheel assemblies have racked up over
300 hours each.

One-Man Responsibility

How does WBTYV get such good life from
the headwheel assemblies in use here? We
believe that this is due primarily to the
fact that one man has been given responsi-
bility for operation and maintenance of the
television tape recorders since the first
machine was installed. This man is on a
daytime shift. He does the bulk of the tape
recording, and during the time the machines
are not in use, his time is spent in preven-
tive maintenance. Presently, all our tech-
nical operations personnel are checked out
on use of the tape machines, but one man
continues to have primary responsibility
for the condition of the equipment.

The man chosen for this particular job
must be one who has a feeling of responsi-
bility, who understands and respects the
equipment, and has the initiative required
to accomplish adequate preventive main-
tenance. This, of course, involves tube
checking on a fairly routine basis and con-
tinual close observation of the equipment
while in normal operation.

Cleanliness Important

Cleanliness is also important in obtain-
ing satisfactory head life. The television

1 Epitor’s Note: WBTYV installed its first tele-
vision tape recorder in September of 1958 when
it took delivery of one of the seven preproduc-
tion models of the recorder built by RCA. This
recorder was in extensive use in on-the-air pro-
gramming at WBTYV until June of 1959 when it
was replaced by a production model. The first
RCA production television tape recorder, TRT-
1AC, was received at this station May 22, 1959
and put in service on the same date. The second
production model television tape recorder, TRT-
1AC, was received and put in service on October
4, 1959. Both recorders are in extensive use in
day-to-day studio operations at the present time.

tape recorders at WBTV are installed in
an air-conditioned room which helps keep
dust problems at a minimum. The operator
cleans the headwheel and vacuum guide
assembly each time a half-hour or hour
tape is played on the machine, and he also
takes care to clean lint from the air intake
around the edges of the headwheel motor
where the cooling air enters.

Dual-Standards on Tip Penetration

Since roughly 90 per cent of the taping
we do is for our own use in-the-house, we
have established a dual-standard operation
in regard to tip penetration on recording.

When taping for shipment out of the
station, or for keeping indefinitely, we fol-
low the proposed SMPTE standard of
operation. The eccentricity between the
vacuum guide’s center of curvature and
the headwheel axis of rotation has a value
of 0.0003 inches, and tip penetration is set
approximately equal to headwheel tip pro-
trusion. This condition is determined by
use of the RCA MI-40771 test tape.

We keep the hours of use fairly well bal-
anced between the two machines, which
means that the two headwheel assemblies
are continually accumulating about the

FIG. 1.

same number of hours total wear. This
allows us, when taping for in-the-house
playback within a few days, to limit tip
penetration on recording to 2 mils beyond
the drop-out point (as long as the head-
wheel tip protrusion exceeds 2 mils).
Naturally, when the headwheel tip protru-
sion has worn down to 2 mils, our in-the-
house recording is done from then on ac-
cording to the proposed SMPTE standard.

While most of our tape operation does
not involve tip penetration over about 2
mils, all tapes made for outside use or for
indefinite storage are fully compatible with
the proposed SMPTE standards. We feel
this philosophy of operation contributes
materially to our good headwheel life
record.

Equipment Reliability

In summary, it would seem that the good
headwheel life obtained at this station is
due first, to the assignment of one particu-
lar man of high qualifications to operation
and maintenance of the recorder; second,
to cleanliness in operation and maintenance
of the equipment; and, third, to use of
minimum necessary tip penetration when
recording.

The RCA television tape recorders which
have been in use here for over two years
have proved to be extremely dependable
and reliable in operation. There has been,
of course, the normal amount of main-
tenance to be expected from such a piece
of electronic equipment. However, the basic
design of the television tape recorder has
proved itself in our day-to-day operations.

The author, Frank Bateman, inspecis one of the tv tape headwheel panels. In 5,000 hours of

operation, WBTV has averaged 238 hours per panel, including those still in service. Seven separate
headwheel panels have racked up over 300 hours each.




KFVS-TV TRANSMITS FROM
WORLD’'S TALLEST STRUCTURE

o
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Traveling Wave Antenna Atop 1676-foot
Tower Covers 32,000 Mile Service Area

On September 1, 1960, KFVS began
operating from the tallest tower in the
world. The station is reaching almost
2,000,000 people living in the approxi-
mately 32,000 square mile area covered by
the signal being radiated from the new
tower. This is probably one of the largest
TV patterns ever produced. The null-fll
characteristics of the Traveling Wave
Antenna have made structures of this
height practical without sacrificing “close-
in’* coverage.
Tower Construction

Foundations for the tower and guy
anchors were put in place March, 1960.

FIG. 1. World’s tallest man-made struc-
ture. New, 1676-foot television tower in
Cape Girardeau, Mo., for stalion KFVS-TV
is 204 feet taller than Empire State Building,
692 feet taller than Eiffel tower.

These reinforced concrete foundations with-
stand a pressure of over 2,000,000 pounds.
On April 15th the first steel section was
assembled and the final section was in
position by July 20. The tower legs are
solid steel rods that vary from 714 to 4
inches in diameter. Cross bracing between
legs is with heavy steel angles and rods.

The 30-foot tower sections were assem-
bled and painted on the ground before
being hoisted aloft and bolted into place.
A crew of 15 riggers erected the entire
structure, including the 5¥4 ton Traveling
Wave Antenna.

FIG. 2. View from top of world's tallest struc-
ture. An 8l-oot traveling wave antenna is used
by station KFVS.TV to beam television programs
to more than 2,000,000 people living in a 32,060
square mile area.




Longest Elevator Ride

A passenger elevator enclosed within the
tower takes 25 minutes to reach the top
the longest, highest elevator ride in
the world. Although it can provide some
unforgettable thrills for guests of the sta-
tion willing to ride to the top, the elevator
15 being used mainly for maintenance of
the big structure and antenna. It is also
used to carry maintenance crews up the
tower to change bulbs in lights and beacons,
and to repaint the tower periodically. An
outside platform located at the top of the
tower, and eleven smaller platforms located
within the structure, provide work and rest
areas for the maintenance crews.

The tower and antenna are painted in
alternate bands of white and aviation red,
each 30 feet high, to make them clearly
visible during daylight to aircraft cruising

in the area. Five giant 1000-watt flashing
red beacons are located on the tower . . .
one at the top and the others positioned at
intermediate levels throughout its height.
Between the big beacons, a series of smaller
red lights burn with a steady glow. The
lighting system turns on automatically at
dusk, or when clouds envelop the tower.

For emergency use in the event of an cle-
vator breakdown, a ladder runs from the
ground to the top of the tower. If a man
could be found with the stamina to make
the climb, it is estimated it would take
about three hours.

Simplified Antenna

The 81-foot tall Traveling Wave An-
tenna is mounted atop this amazing struc-
ture. Since the Traveling Wave Antenna is
of very simple construction, it requires
little maintenance—an important factor at

1676 feet. The antenna is basically an ex-
tension of the transmission line with
specially designed slots to radiate the sig-
nal. Design of the antenna accounts for
the excellent null-fill characteristics of the
Traveling Wave Antenna.

A second factor in KFVS selection of
the Traveling Wave Antenna is its ability
to withstand winds up to 100 mph. High
mechanical strength in both the tower and
the antenna are vital to the safety of the
structure at this extreme height.

Thus, the Traveling Wave Antenna ful-
fills all requirements of both safety and
simplicity to radiate the maximum effec-
tive power for the KFVS-TV fabulous cov-
erage area.

Photos courtesy of Dresser-Ideco Co., de-
signer and fabricator of the new tower.

FIG. 3. Missouri mules help build
world’s tallest siructure. Because of
rugged terrain at site of KFVS.TV
tower mules had to be used in plac-
ing the bottom ends of guy cables
that suppori the structure.

FIG. 4. At the site, 30-ft. sections were
assembled ond painted on the ground then
hoisted aloft and bolted into place. Spe-
cial hoisting equipment used consisted of
a heavy boom (gin pole) that “walked” up

F1G. 5. Eighty-one foot traveling wave antenna is
last part to be haulad to top of tower. This, too, was
assembled and painted on the ground. KFVS-TV now
gefls more than twice its former coverage.
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the tower as it grew.
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AUSTRALIAN TV STATION
DEDICATED TO EFFICIENT
COMMERCIAL OPERATION

by ROSS THYER, Chief Enginecer QTQ-9

Less than one mile from the summit of
Brisbane’s beautiful Mt. Coot-tha, an im-
posing green building and slender steel
tower blend gently into a landscape of
carefully planned gardens and lush sub-
tropical forest. QTQ, Channel 9, each week
broadcasts seventy-six hours of entertain-
ment. Comprehensive tape, telecine and
live programme facilities bring quality

FIG. 1. Jomes William McKay,
General Manager, QTQ.

presentation of the best recorded material
together with an active participation in
local live variety to the 880,000 popula-
tion of metropolitan Brisbane.

On November 28, 1958 the Australian
Postmaster General granted to Queensland
Television Limited a licence to operate a
commercial station in the Brisbane area.

FIG. 2. Ross Thyer, Chief Engi-
neer, QTQ.

Under Chairman of Directors, Douglas
Wadley, a General Manager, James W.
McKay, and Chief Engineer, Ross Thver,
were appointed in January, 1959.

The station commenced commercial
operation in August, 1959, and since this
time has been closely associated with ATN,
Channel 7, in Sydney, GTV-9 in Melbourne
and NWS-9 in Adelaide, in the production
and distribution of Australian variety,
drama and sporting programmes.

Plans are now well advanced for an inter-
city cable and microwave link system be-
tween the state capitals Adelaide, Mel-
bourne, Sydney and Brisbane and the
national capital, Canberra. This cable has
already been laid from Sydney as far north

FIG. 3. Partially completed QTQ building. Studio
B can be seen in the foreground in the center of
the picture. Studio A will extend over the staif
car park shown in the right of the picture.



as Maitland and to the south almost as
far as Canberra. The cable also extends
northward from Melbourne to Bendigo.
Three-hundred and fifteen miles of cable
have been laid since January, 1960. The
inter-city co-ax is being installed on behalf
of the Australian Postmaster General’s De-
partment and will be used by both Gov-
ernment-owned and commercial television
interests. The television <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>