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LUNCHEON ADDRESS

By

William E. Roberts
President & Chief Executive Officer

Ampex Corporation

at the
NAB Broadcast Engineering Conference
Shoreham Hotel
Washington, D. C.
Monday, March 22, 1965

Thank you very mch, Frank.¥

I am most appreciative of having been invited to be with you and to address
you today.

Frank, one of my hobbies you didn't mention was that of being a major dog lover
and I am not making any inference or reference whatsoever to some of your ABC

programming.

This is totally independent. I am truly a dog lover and my wife and I a few
days ago, or a few weeks ago went out and bought us a new beagle puppy. As I
was leaving my home yesterday and as usual dashing off, as all of us do, late
to catch the plane, I got four blocks away from my home and what did I see but
this pup sitting out in the road and I slammed on the brakes and picked up the
pup, dashed him into the car, turned into the first driveway, turned around,
took him home, shoved him into the kitchen door and back to the car and just
barely made the plane.

And it dawned on me, as we were just going down the runway that a friend and
neighbor of ours four blocks away had also bought a beagle puppy. I don't know
what my wife thought when she saw twc of them in the kitchen. I'll know tonight
when I get home.

Frank gave me quite a bit of leeway in choosing a subject matter for today and
the choice, as you know, was not dogs but International Trade and Competition.

Man has commnicated with man through nearly all of the 7 or 8,000 years of
recorded time principally by means of the spoken word and to a considerably
lesser extent the occasional written word.

To man living during the first TO-odd recorded centuries, the world and its
size and scope were totally incomprehensible. At one time, this world was
thought to be flat, at another it was round, and now it's said to be some sort
of an ellipsoid shape.

¥Frank L. Marx, President, ABC Engineers - Luncheon Moderator
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The traveling troubadour during the early centuries in England and Europe
carried and disseminated the news of the events from town to town. The
roving storytellers of the Far East moved from section to section of the
country pollinating each area with the latest news and events of the villages
through which they traveled.

The dynamic and brilliant innovation brought about by the communication and
transportation industries during the past century and a half, and particularly
during the past 50 years, have caused the world to shrink by several orders of
magnitude.

The Mayflower consumed some 62 days and nights traveling the Atlantic just over
three centuries ago. The early wagon trains required as many as 200 days from
Independence, Missouri to California. Trains reduced travel time to four days
from New York to San Francisco. The automobile has changed the face of the
world creating our present interurbia.

Jet airplanes that came into their own just seven years ago have now cut travel
time from San Francisco to London to 13 hours, or New York to Paris to 7 hours,
and within a very few years this time will be cut further to about 2 hours. As
a matter of fact, if you want to do a wee bit of arithmetic, somewhat negatively
performed, however, you can leave Tokyo at 8 ofclock at night and arrive at

6 o'clock the same day, saving two hours. I think this is why some of our
Japanese friends contimue to look so young.

The telegraph was invented in 1832 and it speeded up our communications
substantially. This was followed by the telephone in 1876. Radio blasted the
cormmnications late in 1921 and our intercontinental cables have tied the
developed nations together even more intimately.

Coast~to-Coast television rocked the world with its introduction in 1951,
followed by the intercontinental satellite communications systems now under
development. Anyone who thinks that this is the end is just plumb crazy. It's
barely the beginning.

The dynamics of modern communication and transportation have drastically changed
the whole face of this globe. Nearly every phase of human existence has been
modified in some manner or other in all corners of the globe as a result of
these forces.

I shall touch on only one area of change, that of world trade and competition.

The industrial revolution begun in England in the late 1800s made a rapid
transition to the United States at the turn of the century, and no other nation
on earth has caught up with us since.

Our private enterprise system, plus the fact that North America was not used as
a battlefield during the last two World Wars and, of course, our abundance of
natural resources have made us the richest and the most advanced industrial
nation on earth.
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The U. S. market, up until World War II, used to be considered essentially
a private preserve of U.S. manufacturers. Until the close of World War II,
U.S. industry included few truly international traders, a larger number had
export departments and sold through distributors in a few markets abroad,
but the U.S. market was so big, it was so good and expanding at such a rate
that very satisfactory results could be generated by concentrating here at
home.

In addition, international markets were not understood and far more difficult
to exploit. Language barriers and relatively slow commnications and trans-
portation were contributors as well.

The shrunken state to which the world awoke as soon as the Marshall Plan had
taken effect in Europe and the United Kingdom has proven to be revolutionary
in nature. Barring the Communist countries we are truly living in one world
today and a relatively small one at that, comprised of a number of important
trading areas.

Every industrial nation is playing in everyone else's back yard. Any U.S.
industrialist who still assumes that the American market is his and his alone
is not long for this world. The United States market is the largest and still
the best in the world, but it is being exploited on a constantly increasing
basis by manufacturers from every industrialized nation.

The tempo will continue to increase in the decade ahead. Tariffs and other
trade barriers are being battered down. The home markets of many foreign
manufacturers are providing an adequate yolume to allow for economical mass
tooling and production methods. Watches, bicycles, cars, cameras, steel goocs,
soft goods, radios, television sets, hundreds of other volume items are flowing
across our borders into the American market at unprecedented rates.

We are encountering more and more serious competition for third world markets
from our increasingly industrialized competitors overseas. It must be recog-
nized by all that the United States market is no longer the private hunting
ground reserved for U.S. firms.

I do not mean to in any way imply that this is a sad state of affairs. As a
matter of fact, I believe just the reverse. The American customer is far
better off and I would suggest that our economy and our industrialists who are
intelligent enough to understand and lay plans to deal with this situation will
be better off as well.

What this state of affairs suggests to me is a set of factors of which an
increasing number of manufacturers are already aware, and which all of us must
recognize in the near future. First, it says to me that we in industry must
each think and act and live and breathe internationally and in fact become
international industrialists and, further, make certain that all of our
managerial and technical personnel do likewise.
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We must change one of the most parochial views held by American businessmen.
People in lower management and top or middle technical positions in U.S.
industry can buy a ticket today for travel from New York to San Francisco or
reverse with no one in the organization batting an eye. But if they were to
consider purchasing a ticket from New York to London, we all practically require
& board of directors approval. For some reason we all have a mental block when
we think in terms of going past the Atlantic or the Pacific barriers. The day
is already here when overnight visits to Japan, England and Burope are common-
Place, and they must become even more so.

A1l of us must learn to look for and work to develop each and every worthwhile
market that exists on this globe wherever it may be located.

I might add that this particular talk was written in a QANTAS Airplane, flying
from San Francisco to London, it was typed by an English secretary and edited
by an Australian girl in the office and read by me coming back in an Air France.
It's about as international as you can get. The trip did take three days.

Second, we industrialists should develop specific plans and programs to hold
and build third world market areas through an intelligent use of our home and
foreign manufacturing bases.

Third, U.S. firms must continue to spend adequately for research and develop-
ment to maintain our technological lead through product and process innovation,
and in the spending of these R and D funds and in the development of our product
and marketing plans we must take into account our international market require-
ments at the outset of such development.

Fourth, the free world today is face to face with the most competitive period
in economic history. Our international business environment is permeated with
an increasing degree of economic interdependence and healthy competition
between the United States and its allies in Western Europe and Japan. To
maintain our U.S. competitive posture at home and abroad, new levels of under-
standing and cooperation must be attained among business, labor and government.

All of us must, and I am sure will,work to this end as it is vitally in the
public and our national interest to do so.

Our principal competitors overseas are nearly all experiencing tight labor
markets and are mechanizing at a most rapid rate with a consequent drop in

unit cost. In addition, the wage rate gap is not closing to any apprecisble
degree. Any unrealistic wage increases in the U.S. economy will very definitely
lead to lost business and to increased unemployment here at home.

While there is still much to be desired in the way of full mutual understanding
of these facts of life, it is heartening to me to see that business leaders are
not alone in recognizing this problem.

Fifth, we all should do our very utmost whenever and wherever possible when
talking with representatives of different segments of our society here at home
to educate and inform them on the competitive economic facts of life, or our
new multi-national existence.



-5

Our competition is not the man down the street, but he is the producer of the
lowest cost product of comparable quality wherever located in this world.

The President, a few weeks ago, requested of industry that we voluntarily
set in motion necessary actions to improve our individual company balance of
trade position by some 15 per cent or more over the prior year. At Ampex, we
will comply with this request. We will do so by continuing to build our inter-
national trade rather than by cutting back on our overseas investments. Our
estimates indicate that over the last five and the next five years, Ampex will
have generated a favorable balance for the United States of approximately

$40 million.

Open trade routes through the ages have been the primary binder of friendship
between nations. Steps should be teken, and I mean now, to set up some intel-
ligent ground rules for East-West trade. The governments of our allies have
determined that it is not harmful, as a matter of fact desirable, that a quite
liberal assortment of products be traded with the East. The red tape involved
for U.S. firms attempting to gain approval for shipment of comparable items is
grossly excessive and a serious deterrent to trade.

While the immediate volume would not be massive, we must be allowed to get our
foot in the door to establish a proper U.S. trade position in these markets.
Future trade volumes will very definitely be appreciable. Trade is a form of
commnication. I strongly believe that we must begin once again to communicate
with the Mainland Chinese. Ways must be found at the earliest practical date
to reopen our trade routes in this important area of the world. Two-way trade
can aid substantially in thawing the cold war and preventing a hot one.

I have a great respect for the intellect of the oriental mind. A sizeable number
of our top scientific and engineering personnel at Ampex are of Japanese or
Chinese extraction. The Japanese were noted for the extensive copying of Western
products immediately following the last war. Many of us still assume that this
is the limit of their capability. Nothing could be further from the truth.
Having caught up and rebuilt their economy they are now contributing more than
their share of new creative and inncvative products.

The United States has no corner on brains and we must expect the technological
gaps to be substantially narrowed over the next decade. For America, the
challenge in the next 10 to 15 years will be to remain a strong and vigorous
contender in the world economic race. Only by succeeding can we in the long
term contribute to real progress in the standard of living of all of our friends
in the free world. OSuccessful trade rests on the much more solid foundation of
mutuality.

In closing, I would suggest that industry is prepared to take on the task of
interplanetary trade. We are just waiting for you, the brains of the communica-
tion industry, to blaze the trail. If you can get them talking, we'll build
and fill in the trade pipelines.

Thank you very much.



LUNCHEON ADDRESS

By
James C. Hagerty

Vice President in Charge of Corporate Relations
American Broadcasting--Paramount Theatres, Inc.
at the
NAB Broadcast Engineering Conference
Shoreham Hotel
Washington, D. C.
Tuesday, March 23, 1965

I was very pleased and honored when Frank Marx of my company relayed to me
your invitation to come here today to break bread with you and to have the

opportunity of meeting so many who are engaged in the engineering processes
of our industry.

My acceptance was partly due to the fact that I had a personal desire to
thank all of the communication engineers for the tremendous Jjob they are and
have been doing.

You know, long before I had any idea that I would ever be connected with this
industry and when I had another job down here in Washington, I quickly formed
a lasting regard and respect for the engineers. In those days I learned to
respect them and to take their advice. They were of inestimable value to the
gentlemen I worked for and to myself down here in Washington.

Not that I fully understand your complex engineering and radio problems, far
from it. You know, as a matter of fact, the first day I went to work for my
company I spent the afternoon in the news department watching all hands, the
news personnel and those in the engineering department trying to put together
our evening report. It scared me to death.

I just couldn't see how anything was going to get on the air. But it was all
confusion and complete disorder as far as I was concerned, but somehow or

other by air time everything seemed to mesh together perfectly and the program
went on without a hitch.

You know, right then and there I realized that Ed Murrow has everlastingly
right when in appointing Howard K. Smith in 1946 as Chief European Correspond-
ent for CBS he told him, "You don't have to worry sbout or even understand how
they put you on the air, and don't try to find out."

"That's engineering’s job and they do it damn well."

I couldn't agree more. You're all first-rate professionals and that's the
highest claim I can give anyone. You know your Jobs and you carry them through,
as far as I am concerned, in the face of a most difficult set of circumstances
almost every time a program goes on the air.
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You know, like a football team, the news correspondents and the entertainment
stars are the ball-carriers and they get all the glory. Engineers are the
blockers who do the rough, tough work, the unsung linemen and that's a pun
intended.

So, again, congratulations to all of you and thanks a million.

Now, when I told Frank Marx a few days ago that I wanted to start off my
remarks by paying a few words of tribute to the engineers he said that would
be fine. But then I asked him what else he thought I should talk about, what
you would be interested in, and I will give him credit, he really tried. "You
wouldn't want to compare the Eisenhower-Kennedy-Johnson press conferences from
an engineering and philosophical point of view would you?" he suggested. And
I said, "No, I wouldn't...that's up to the individual President."

"Well," he said, "maybe you could give us a rundown on the situation in Viet Nam.
You know, maybe you could talk to Ike and get his views and then propose some
definite solutions. I am sure the engineers would like that."”

And I said, "No...I think that's the President's business."
Finally, he said, "What about civil rights?"

"We have just gotten word that the President will talk to the Congress Monday
night, maybe you could start with Little Rock, bring in the University of
Alagbama, touch on Selma and then discuss the whole new voting bill, okay?"

I said, '"No, that's for the President and the Congress."

That's when he gave up. With a shrug of almost complete frustration, he ended
the discussion and walked out of my office, snapping over his shoulder as he
left, "Oh hell, talk asbout something."

Well, I would like to. I would like to talk about something that may be a
little off-beat for you here at this meeting. Now, I would not have the gall
in front of this group to talk about radio and television. You know much more
about the industry than I do and ever will. But since we are convening down
here in Washington and since I did once work down here it might be that I could
present my selected subject from a little different angle than you might have
heard it before.

What I would like to discuss is some of the operations of one of the most
important positions of awesome responsibility in the world todsay, the Office
of the President of the United States.

While I make no attempt to talk about that high office in other than impersonal
terms, I think I do have a personal observation of it through eight long, hard
years, and while I have no similar knowledge of the last four years, I do not
believe that the office has changed so much, except maybe for the different
problems that confront the man that occupies it.
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You know Merriman Smith who is the Dean of the White House Correspondents in
his book on the Office of President said that the President is a man of many
things, and that is exactly what our President is in this modern day and age.

Just stop for a moment and try to reflect briefly with me on the duties of the
President, on what the American people want their President to be. He is the
Chief Executive of the biggest corporation in the world...the Executive Branch
of the Federal Government with its far-flung operations spread throughout this
nation and the world. He is Commander in Chief of our military establishment
and, by virtue of that constitutional assignment, the most powerful man in the
world. He and he alone in our nation has the terrible, soul-shaking responsi-
bility for and control of the eventual use, God forbid, of the awful arson of
nuclear power.

Day in and day out, night in and night out, week after week, month after month,
year after year, the bomb is sitting on his left shoulder all of the time. He
is the diplomatic leader of the free world, the defender of freedom when it is
endangered by aggression from any quarter, any place in the world.

He must work with friends and allies, he must preserve our friendly relations
with neutral nations, he must counteract the movements of our enemy or enemies,
and at all times do what he thinks is in the best interest of the United States
of America.

He is the leader by his example of the conscience, the moral and spiritual tone
of the peoples of our nation. He is the accepted leader of one of the two major
political parties and, qulte naturally, he tries to do everything he can to
build up his party and to get increased popular support for its policies and
philosophy. Yet he must also, in the national interest, forego partisan
behavior and speak and work for all the people, regardless of party.

Finally, he is often forced by tradition to be a sometimes reluctant leader of
the hospitality brigade, sought by executive secretaries of all sorts of organ-
izations, by social hostesses for appearances at endless and sometimes inconse-
quential luncheons, dinners, meetings and receptions.

I think that's quite a load of different duties to place on one human being,
and, incidentally, all too often we seem to forget that the President is, after
all, only a human being, who does the best he can in the way he can for the
good of the nation, yet we have been overloading the presidency with multiple
duties for a long time and it's getting worse instead of better.

Remember, as President Kennedy once said President Eisenhower told him, only
the impossible, almost unsolvable problems come before a President. He doesn't
get any easy ones. If they are easy, they are decided somewhere else down the
government line. Only the real hard ones reach his desk and he has to make the
ultimate decision.

But, as President Truman said, "If you can't stand the heat, don't go into the
kitchen."
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And, believe me, ladies and gentlemen, a president lives continually in the
hottest kitchen of them all.

Under our system of government, the President has many different duties, as

I have tried to outline, maybe too many for one man to possibly handle. I
have always believed that he should be relieved of some of the less important
ones, particularly some of the protocol or hospitality assignments that have
been saddled on his office, for, you see, our nation is one of the few coun-
tries in the world that continues to pile all sort of responsibilities on one
individual.

In the parliamentary nations, like the United Kingdom, for example, the
protocol duties are assumed by Her Majesty, the Queen, while the business of
actually running the government is left to the Prime Minister.

In the Soviet Union, the President of the Presidium is the Protocol Chief of
Staff, but I don't think anyone doubts who is running the country.

But we all so often continue to force our President into these time-consuming
duties, to leave him too little time to just sit and think, tc ponder and to
study the vital decisions of our time.

Now really some of the more unnecessary duties are really holdovers from the
less complicated days of our nation's history when both national and foreign
affairs problems were far less pressing on the President than they are today.

Today, for example, and certainly since World War II, more than TO per cent of
a president's working days and nights are involved with international affairs,
not domestic ones, and these are tense, delicate and complicated situations
that require the personal and continual study and action by the President.

Now, before 1940, the ratio was almost reversed, with domestic problems taking
precedent.

I think we are all beginning to realize that as a people we have saddled our
President with some antiquated duties and certainly, believe me, presidents
have long since realized it.

It is also becoming increasingly evident that we recognize this because we are
expanding the duties of the Office of Vice President. You know, he is no longer
the unknown and lonely throttlebottom of, Of Thee I Sing, whose sole duty was
to preside over the Senate providing someone would recognize him and get him
admitted to that body.

In the evolution....the Office of the Vice President, as the President's first
main assistant, has grown in importance in our country. Actually, I think it
was started by Dwight Eisenhower with his Vice President Dick Nixon, it was
continued by Mr. Kennedy and his Vice President, Mr. Johnson, and it certainly
has been continued with Mr. Johnson and his Vice President Hubert Humphrey.



- 10 -

But it was not too long ago, and it is hard to realize it, Mr. Truman writes
this in his memoirs himself, from the day he was nominated as Democratic Vice
President with Mr. Roosevelt until the day Mr. Roosevelt died, Mr. Truman, as
Vice Presidential Candidate and then as Vice President, actually saw the
President of the United States only eight times.

When he lowered his hand after taking his oath of office after the death of

Mr. Roosevelt, the Secretary of Defense, Jim Forrestal, had to step up to him
and say, "Mr. President, there is something I have to tell you." That something
he had to tell him was the atom bomb, and Mr. Truman as Vice President had no
knowledge in those days of the secrets of our nation.

Now this just cannot possibly happen any more. The Vice President is a member
of the President's inner circle, he's a member of the Cabinet, the National
Security Council, he heads the Space Committee, he usually heads the Labor
Contract Compliance Committees of the Federal Government and those on Discrim-
ination and many other matters and he represents the President when the
President does not wish to represent himself.

But despite this expansion of the duties for the Vice President, despite an
easing off of some of the more unnecessary, out-of-date obligations placed
upon the President, there is still only one man, when the chips are down, who
can make the final policy decisions affecting our nation, and that is the
President.

Now he can have all the advisors he wishes, he can have all the government
experts he desires, he can have anyone from his Cabinet or anyone else he

seeks, but in the last analysis he and he alone must make those fiml decisions,
though maybe not entirely alone. Every president that I know anything about has
had a deep and simple religious faith and I will be always personally convinced
that the exercise of that faith has helped them over some mighty tough spots.

The office is a very lonely one, perhaps the loneliestin the world. The power
and the responsibility which reside in that office affects the men who occupy
it and it affects some or most of those who come in personal contact with him.

T will always remember an incident which occurred in the office the first full
day after President Eisenhower had been inaugurated. General Omar Bradley, then
Chairman of the Joint Chiefs of Staff, a West Point classmate of the President,
a wartime associate and a close personal friend came in to see him on business.
Between them it had always been Ike and Brad from cadet days up ‘til that day,
but that day, as General Bradley entered the office to meet his friend now the
President, he came smartly to attention and said, "Good morning, Mr. President."”

And after the meeting, President Eisenhower rather sadly told his personal
secretary, Mrs. Whitman, "I suddenly realize how things have changed. Do you
know that Brad called me 'Mr. President,' throughout our meeting."

But that's the way it has to be. The President always stands apart from his
fellow citizens and even his closest friends. Though the President might wish
it otherwise, once he enters that house over on Pennsylvania Avenue, no one can
ever quite forget that he is the President of these United States.
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But while it's the loneliest job in the world it is also, with the strange
contradictions that office always holds, the most public job in the world.

The President and his family live in a goldfish bowl and are expected to have
little, if any, privacy. He is also expected to have the wisdom of Solomon
and the patience of Job. Newsmen by the hundreds cover his every activity and
try to outguess or anticipate his mental processes as he tries to think out
important decisions.

If, for example, he holds too many press conferences or appears frequently on
radio and television, he is publicly criticized in some quarters of over-
communicating, whatever that means.

Or destroying the intimacy of his meeting with news representatives by permit-
ting radio and television to cover, or of using too big a room. If, again,
only as an example, he doesn't hold as many press conferences as some people
think he should, and there are times particularly during a tense international
situation when I don't see how he can, but if he doesn't hold too many press
conferences, he is again publicly criticized, often by the same people, of
under-commnicating, or operating in secrecy, of destroying the opportunity
for hundreds of newsmen to guestion him, or of not using a big enough room.

If he reveals the normal human habit of getting mad sometimes at criticism,
some of it unmerited, some of it political, some of it justified, such conduct
is again open to public question.

I can recall a time when word got around Washington that people could tell the
mood President Eisenhower was in by the way he dressed. If he wore a brown
suit, the legend developed, watch out.

Well, what was completely overlooked in this supposed weathervane of presidential
temperament was that President Eisernhower had a liking for brown suits and had
quite a few in his wardrobe. What was further forgotten was that his valet always
laid out his dress in the morning, and if the brown legend had any basis of
acceptability, it probably reflected more how the valet felt om any given day.

But there is no doubt that presidents do live in a goldfish bowl and usually
they get used to it, although sometimes they try to rebel and steal away
occasionally, to get out of Washington from time to time. Mr. Hoover liked to
fish, Mr. Roosevelt liked boating and Warm Springs, Mr. Truman liked to take
the presidential yacht down to the Potomac or to Key West, Mr. Eisenhower liked
to golf in Augusta, Palm Springs, or Denver, Mr. Kennedy liked the seashore at
Hyanmmisport and Palm Beach, and Mr. Johnson loves that Texas ranch. And more
power to them in their escape from Washington. You'll go nuts if you stay in
this town too long at one stretch.

Now every president can and should on occasion get out of Washington, but it's

only for a breather, he never leaves his job behind, his office is really wher-
ever he is, whether he is at the White House or whether he is in Johnson City.

There is no such thing as a vacation for a president or at least a vacation as

you and I like to think of from time to time.
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I thought, winding up these remarks, you might be interested as engineers in
the commnication system which permits a president to keep in touch with the
job at all times. Within the confines of certain security provisions it
operates this way.

When he is at the White House the lines of communication are, of course, all
built in. There are the regular lines of the White House telephone switch-
board which link the President to all of his top administrative personnel
throughout the government.

There are also certain other direct line installations which put him in
instantaneous touch with certain other people in the Department of State or
in the military, and, of course, there is that telephone line direct to
Moscow.

Complementing the switchboard at the White House there is the United States
Army Signal Corps Detachment assigned to the President's office with all the
necessary code equipment and other communications machinery.

When a president leaves the White House to drive, say, to this hotel, his
automobile has a telephone and radio connection in it direct to his office
and when he arrives here at the hotel there are direct commnications already
installed back to the White House, even though he is maybe going to be here
for only a few moments.

When he travels outside of Washington, the communications are even more
elaborate. His airplane is equipped with a radio-telephone, single side band
radio, telex machine for ordinary messages and a code machine for more sensi-
tive reports.

T can remember on one of the advance trips we took of testing out the single
side band machinery we had as we were taking off from Kabul, Afghanistan
relayed through our military channels and talking to the White House just as
easily as if I were making a telephone call from New York to Washington.

But when a president arrives by air at his destination, ground line telephone
connections have been installed in advance at the airport just in case he wants
to use the telephone or somebody wants to get him and again the automobile he
uses on the ground has radio and telephone connections.

Wherever he is staying overnight or for a few weeks similar commnications
have been arranged well in advance and if he leaves the immediate vicinity of
his commnications, walkie-talkies are carried by Secret Service personnel or
Signal Corps personnel that link him to his commnications.

If he goes overseas, as all of our modern-day presidents do, the far-reaching
worldwide commnication facilities of our government are at his immediate
disposal and connect him to his home base, the White House, just as easy as if
he were merely out of town for an overnight stay in New York or Johnson City.
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Incidemtally, the radio and television networks on an approval basis have
added another form of commnication direct to the people from the White House.
The networks have installed hot equipment in the White House theater and keep
it manned so that they can be ready at any time to pick up important in-person
presidential announcements.

So you can see there is never any time that he is out of touch with his job,
that he is on call day and night.

I have no doubt also that most of you have gathered by now that I have the
highest personal respect and regard for the office of the President and the
individual who occupies it. Well I certainly do, and I think that anyone who
has had the opportunity and privilege to work for any president, to be in
daily contact with him, will always feel the same way, and I know no better
way to end these rather rambling remarks about the office than to quote an
inscription that is embossed in gold letters on the mantle of the fireplace
in the State Dining Room in the White House.

It reads: '"May the best of blessings fall on this house and all that shall
hereafter inhabit it. May none but honest and wise men ever rule under this
roof."

The date, November 2nd, 1800...the author, John Adams. I have always had

faith in the wisdom and the judgment of the American people. I will always
believe that John Adams' blessings will always hold true.

Thank you.
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By
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USAF, Commander, Air Force Systems Command
at the
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Thank you, Mr. Chairman. Ladies and gentlemen:

I really am sincere when I say I welcome this opportunity to address your
Association and I appreciate being allotted this prime time at your National
Convention,

I know also of your continuing campaign against long commercials so I shall
make my comments brief. However, I would like to make a few off-the-cuff
comments. Yesterday I was at Cape Kennedy and, along with a lot of others,
along with the Vice President and as we were sitting in Mission Control
watching the count-down, he became fascinated with one of the consoles and
there were many of them there and on one of these consoles there was the
heartbeat of the astronauts showing, both Grissom and Young.

As the count-down proceeded, why, he would mention from time to time, Golly,
they haven't changed one bit. They're just as slow as they ever were and
this went on for about 30 minutes and I guess he commented on this three or
four times. I could see that his excitement was going up by considerable
leaps and bounds and I know that his heart beat wasn't keeping pace with
that of the astronauts.

Finally, when the count got to about T-minus-5, why, the heartbeats started
to speed up a little, so he looked at that with great interest and remarked,
Well, they're human after all.

I could see that he said that with a great deal of relief.

We all know that yesterday's flight was a very successful one and this has
been brought about by the ingenuity of the American people, by the industry,
the scientific fraternity and the govermment. I can remember just 8 short
years ago when the first long-range ballistic missile was launched from

then Cape Canaveral. This happened to be an Air Force Thor Missile for which
I was responsible.

That particular flight went exactly 10 inches in the air and then settlied
back down through the stand and we had a great big ball of fire, and that
wasn't the last one that had that sort of fate, but that was just 8 short
years ago and it should give you pause to think of the tremendous advance
that has been made in this wvery short period.
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There was another little incident that I think might be amusing. It wasn't
amusing at the time, and this was on the second Thor and this was just
about -- it was in March, as a matter of fact, of 1957, and this one was
going perfectly and after about 4O seconds of flight suddenly it exploded
and in checking to find out what happened the range safety officer had
pushed the "destruct" button.

What he had seen on his range safety devices was that the missile instead of
going out over the Atlantic was actually curving back and moving inland over
Florida. It happened to be that his instrumentation was wrong but there were
also people -- it was a perfectly clear night and people were telling him
that the missile was going fine, going fine, but he pushed the "destruct"
button anyway.

I won't be a Monday morning gquarterback or second guess, but our missiles
were expendable in those days, but so were range safety officers.

We had a nice little Island right off the Coast of Brazil called De Noronha,
this is one of our tracking stations, but we very seldom ever use it. It
was a penal colony about 3 or 400 years ago. That's where he ended up.

I might say just at that time we were in quite a contest with the Army and
you may remember the controversey between the Thor and the Jupiter and so
this particular flight didn't make any of us very happy. I understand that
you have had General Bruce Medaris address this group and also General
Trudeau, both of the Army, both of whom I know very well. I know what kind
of spellbinders they are. They are both now retired.

Today, of course, you will get nothing but the unvarnished and the ungarbled
truth.

But seriously the Air Force and Army and Navy work together very well in the
technical field. Sometimes we have little squabbles in Washington at the
highest policy level but I can assure you that the taxpayer is not wasting
his money by duplication in technical areas. We do, in fact, work extremely
well together.

I mentioned that we have been in this age of space and missiles only a short
period of time. I can recall making a speech in 1957 in which I discussed
space at some length and then found out to my dismay that space was quite a
nasty word, and I didn't use it for a while, that is until after Sputnik.
That occurred in October of 1957.

In 1959 we had had five straight Atlas failures and T was appearing before
the Space Committee in the House explaining what was wrong with the Atlas
missile and it just so happened that on that day we had a flight scheduled
and it was successful. So I think it is more important to be lucky than good.
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Now, getting back to the subject at hand, and I am going to talk about space
today, first I want to acknowledge the splendid way in which the networks,
the local stations and broadcasting interests of this nation have supported
the activities of the U.S. Air Force in the missions of the Air Force
Systems Command, my organization.

More than 1300 radio stations are currently broadcasting the Systems Command
Program which is entitled "Take a Giant Step." The extent to which radio

and television reporting has contributed to the public's awareness and under-
standing of U.S. space pursuits is very commendable. You in the broadcasting
business and we in the Defense Department are each responsible to the
American public. You contribute to the public's entertaimment, information
and education. We provide for their defense and security.

In programming for the present and for the future we both must depend on our
professional judgments to determine what will best meet the needs of the
American people. Making these judgments requires wisdom which has been
defined as common sense in an uncommon degree.

Both the dangers and the opportunities of our age make it clear that manage-
ment wisdom is one of our urgent needs. This is particularly true with
regard to space.

To indicate the scope of our space effort, let me give you a brief list of
our accomplishments during 1964. They included the first two launches of
the Titan III Space Booster, the successful test firing of an ion engine,
and several successful flights of the Asset Winged Re-entry Test Vehicle.

I might point out here that this is a very important program because
certainly in the space age we don't want to always have to fish our astronauts
out of the Atlantic. We want to be able to land on land and we need to have
maneuverable re-entry systems. This particular program is aimed toward that
attaimment.

The Air Force developed boosters launched many of the nation's major space
shots, including the Ranger, the Mariner, and the Orbital Geophysical
Laboratory which is the largest U.S. scientific satellite.

During 1964 the Atlas Launch Vehicle attained an 18-month unbroken string
of 26 successful flights for a reliability record of 100 per cent. These
and other achievements of 1964 are listed in the Systems Command Annual
Report which is being released today.

To bring this list up to date, I would like to add that the Gemini Launch
Vehicle used in yesterday's space shot is also an Air Force booster. It is
a modified version of the Titan II ICBM which was carefully man-rated for
its space mission by the Air Force Systems Command, the Space Systems Divi-
sion located in lLos Angeles.
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The man~-rating program included the use of redundant components to provide
back-up systems. Critical components were given special handling in super-
clean white rooms, a special malfunction detection system was built into the
vehicle to automatically inform the crew in the event of an in-flight mal-
function.

Systems were simplified wherever possible to increase reliability and you were
introduced a while ago to Colonel Deneen, who is a member of the Systems
Command located at the Space Systems Division whc has been the program
director of this. It all sounds easy today but I can assure you that we had
many problems to contend with. A missile can do things that a man-rated
booster can't and we had to get rid of some of these characteristics in order
to make it applicable for manned flight.

So all of this work paid off and it paid off well as yesterday's flight
indicated.

It is important to know not only what we are doing in space but also why we
are doing it. Obviously any large national effort can be justified only if
it serves specific national objectives. The two broad aims of the U.S. Space
Program have been clearly stated by the President when he said:

"Space progress is essential if this nation is to lead in technology and in
the furthering of world peace."

Let's look at the first of these objectives. Technological leadership is
essential to both our military and our economic strength. It also contri-
butes substantially to national prestige. Rightly or wrongly, achievements
in space are taken to be a sign of a nation's technical leadership, and I
think there is a lot of truth in this.

Now that I have raised this point, let's see what our competition is doing.
We learned of their latest achievement last week. It is still true that we
lead in some aspects of space exploration such as the total number of space
shots, number of scientific probes and practical applications of space
satellites for such purposes as communications and weather observations.

On the other hand, the Soviets lead in a number of areas with both propaganda
and practical implications. It is interesting to note that their timetable
always seems to put them one step ahead of us. Thus we have put into space --
thus they have put into space the first satellite, the first living creature,
the first man, the first woman, the first multispace ship, and now the first
man to step out of the capsule into space itself.

They also hold the world's record for time in orbit, orbital distance, orbital
weight lifted and highest orbital altitude. They now have a total of 507
hours of manned space flights. Yesterday's Gemini flight brings our total

to 61 hours.
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The question naturally arises: How will the Soviets use these capabilities?
As the Vice President told the National Space Club here in Washington on
Friday, we would be foolish if we did not understand the military implications
of Soviet space science as well as our own, and he pointed out our national
security alone would suggest reason enough to strive for absolute leadership
in space exploration.

Since we in the military have responsibility for national security, we are
interested in any medium of operation where the actions of others could
threaten us or where our own actions may enhance our own security. This is
by no means a new interest on our part. As early as 1949 the Air Force School
of Aviation Medicine established its now well-known Department of Space
Medicine.

Back in 1946 when General Arnold established the Rand Corporation in California,
the first task that he gave to that organization was to determine the feasi-
bility of satellite observation. The development of the ICBM gave us the

means of actually entering space and by 1956 the Air Force started studies of
manned space flight.

In April of 1958 we prepared a detailed development plan for a manned military
space system program with the goal of a manned flight to the moon and return.

These are only a few indications of the depth of Air Force experience in
preparing for manned space flight during the past 15 years.

Space can be used to enhance our national security in two respects:

First, space satellite systems are practical for certain supporting missions.
I mean communications, weather, observation, navigation and warning. These
space systems provide certain unique advantages and can perform many tasks
more effectively than ground based systems.

Our second interest in space is to explore its military potential, parti-
cularly the military role of man in space. Intuitively we have a strong
feeling that man will be essential to a number of military tasks in space,
just as he has proved to be in the atmosphere, at sea and on the land.

He provides a flexibility and reliability that cannot be attained by black
boxes alone. It is clear from the X-15 Progrem and the Mercury Program that
the man on board is often essential to mission success. You will recall that
both Colonel Glenn and Major Cooper were required to control their spacecraft
manually when difficulties occurred in the automatic control system.

In the X-15, quite a number of flights, as much as a third of the flights of
the X-15 would have failed without a pilot in the cockpit to correct mal-
functions of equipment.
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We want to go beyond intuition and find out through actual experiment how
well man can perform in space. This is the purpose of the manned orbiting
laboratory, commonly called MOL. As a laboratory in the literal sense, it

is designed for the purpose of experimentation, study and evaluation of man.
MOL is unique in allowing free movement within a pressurized capsule and
outside of it in tests of extra-vehicular activity. In other words, we plan
to have a shirtsleeve environment inside the spacecraft. Thus it complements
the other elements of the National Manned Space Flight effort.

Project Mercury has given us a toehold on manned exploration of space.
Gemini and Apollo may give us a foothold. But to establish a more secure
place for man in space we must study carefully his adaptability and his
limitations over prolonged periods. This is the objective of MOL.

These military considerations I have discussed are all aimed at achieving
the second objective stated by the President, the furthering of world peace.
This fact underscores the importance and urgency of our space efforts. For
this reason, as well as because of the cost involved, we must manage them
with the greatest wisdom and effectiveness.

A good example of our management approach to space projects is the development
of the Titan III which is designed to launch the MOL into orbit. Secretary
McNamara has commented on the extremely efficient manner of the Titan III
Program. To date we have had three test launches of the Titan III, the third
took place just last month. This launch achieved the most nearly circular
orbit in the history of the U.S. Space Program.

With the Titan III we are attempting to get extra value for our investment

by carrying what we call bonus payloads. These are useful payloads designed
for flight on a non-interference basis with the test objectives of the booster
system.

We plan to orbit two satellites for the Office of Aerospace Research, each
containing 14 independent scientific experiments. Three launches of the
Titan ITT will be in support of the Interim Defense Communications Satellite
Program. This will give us our first communications satellite capability
aimed specifically to support military operations.

With each booster capsule we are capable of orbiting 8 communication satellites
packaged in a special dispenser, so on three successive launches of the Titan
IIT we have a network of 24 communication satellites in near synchronous
equatorial orbit.

Other launches are reserved for payloads supporting the Air Force MOL Program.
The payload capacity of the Titan III ranges from 5,000 to 25,000 pounds and
makes it ideally suited for the purposes which I have just stated.



- 20 -

Looking ashead to future space needs, we are now preparing to test an
expandable honeycombed structure for possible use as a space station. The
structure can be compressed into a very small package and volume is very
important particularly during the launch phase, and then it can be expanded
in space to a cylinder of 10 feet in diameter and 25 feet long.

The structure will be tested in a vacuum chamber later this spring by our
Propulsion Laboratory in Dayton, Ohio.

This has been only a very brief discussion of some of the things that we are
doing in space. As our programs become increasingly large and complex even
greater wisdom and skill will be required to manage them effectively. Today
we have laid the foundations both in terms of technology and of management
experience and I am confident that we will be prepared to meet the challenges
that lie ahead.

In the final analysis, the real key to our progress in space is the backing
that we receive from the American people. This is the way it has to be in a
democracy and in the months and years shead I believe that you in the broad-
casting business will help to bring about an even greater understanding of
the nature and importance of the National Space Effort.

I am heartened that your stand for freedom in broadcasting is also a stand
for responsibility in broadcasting. As you carry out this responsibility
you will be contributing in a real way to the intelligent public support
that is vital to our continued progress in space and, for that matter, in
all areas of technology because it's a very complex business and all of these
are vitally essential to our national security and I might say our national
economy .

I have been telling you only about space and it hasn't been too long, I hope,
but I don't get the opportunity very often to speak to a group of this kind
that has such great influence throughout the country, so I am going to take
the opportunity to show you a short film so that you will go away from here
at least with the understanding that the Systems Command is not only a space-
oriented organization but we are responsible for space, aircraft, electronic
systems for all the things that are used by the Air Force in carrying out its
mission in support of the national security.

So if you will bear with me, this film will not take over 10 minutes, and I
would appreciate it. Thank you.
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Thank you, Mr. Chairman, Ladies, Gentlemen, Honored Guests and Friends...

It is indeed a genuine pleasure for me to be standing before you today to
honor a man who is so well known, respected and admired by our industry, a
man who has dedicated over 34 years of his life to the betterment of broad-
casting and has contributed so heavily to the electronic storehouse of
knowledge in our common field of endeavor.

Engineering has been the all-consuming career of Edward W. Allen, a native
of Portsmouth, Virginia, and from birth destined to be a leader in his
chosen profession. Ed became interested in the electronic field at a very
early age. After much, much deliberation he decided to pursue a course in
electrical engineering. With this burning desire in mind, he enrolled in
the University of Virginia in 1921 and in 1925 was awarded his degree in
electrical engineering.

Feeling that this portion of his formal education would not prepare him for

the goals he had established, he again traversed the halls of higher learn-

ing and in 1933 graduated with honors from George Washington University with
a degree in law.

After having worked for 5 years as a student engineer and research assistant
for Westinghouse and as an assistant engineer for the Chesapeake and Potomac
Telephone Company in Washington, D. C., he joined the government as a patent
examiner.

Two years later, he transferred to the Federal Commmnications Commission as
an assistant engineer and special investigator associated with telephone
problems. He was appointed an assistant telephone engineer on the FCC's
regular engineering staff in 1934 and in 1939 was promoted to engineer.

In 1946, he was named Chief of the FCC's Technical Research Division, a
position which he held for over 5 years. In 1951, Mr. Allen was appointed
Chief Engineer of the Federal Communications Commission, the position which
he presently holds.

He is the author of numerous books and is a worldwide authority on propagation.
He is a member of countless technical societies and an undisputed champion of
our free system of broadcasting.
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In recognition of his continuing efforts to foster the advance of free
broadcasting over the past 3 decades, for his untiring and outstanding
leadership in domestic and international affairs to the lasting benefit

of the industry and his country, for his many contributions to our nation's
knowledge and understanding, for his pioneering spirit which has so richly
enhanced the forward progress of broadcast engineering, it is my pleasure
on behalf of the National Association of Broadcasters, its membership and

staff to bestow on Edward W. Allen the 1965 NAB Engineering Achievement
Award.

Accepting for Mr. Allen, who is presently representing the United States at
the CCIR Meeting in Vienna, will be Ralph Renton, Deputy Chief of the Federal
Communications Commission and a lifelong friend of the recipient.

XX

Ralph Renton
Deputy Chief Engineer
Federal Communications Commission

Ladies and gentlemen, I have a statement here from E. William Henry, Chairman,
FCC.

"I regret that I could not be with you personally today as you honor
Ed Allen, the Commission's Chief Engineer for many years, with your
Engineering Achievement Award. I know that Ed was most appreciative
of this recognition and was deeply disappointed that meetings in
Europe took precedence and he too could not attend.

"As most of you know, this is the day for the FCC panel. My fellow
Commissioners and I are on the line ready to field questions batted
by our friendly but unsparingly critical audience of broadcasters.

I venture to say, however, that few, if any, of the questions
propounded either as a gentle bunt or as a line drive will deal with
the engineering aspects of broadcasting. I think you should take
pride in this for I take this silence to mean that you have done an
excellent job in engineering for radio and television.

"Certainly, were it not for the almost unbelievable achievements of

our engineers and scientists, the broadcast system that we know and
rely on today, which is so important to the well being of our nation,
would not exist. No one, I am sure, underestimates the importance of
the reliable, economical broadcast service in these critical times and
of your important role in providing it.

"We thus owe a great deal of gratitude to your profession. I know that
if FEd Allen were here he would undoubtedly say that he was accepting
your award not for himself but as a representative of all engineers
and particularly on behalf of those with whom he has worked so closely
in the Commission.
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"The work of the engineers, to be sure, is in large part a team
effort, but in Ed Allen you have selected for recognition this
year one who exemplifies the best of a prcfession which has
contributed so much to broadcasting.

"All of us at the Commission concur in and are Pleased by your
choice."

I know a lot of you have attended international conferences and you know
that they work very hard and I hear at Monte Carlo where Ed was working on
the last CCIR Conference that they worked night and day over there.

For instance, just about now it's about half past one, I guess, and with
the time difference over there, well this is sort of embarrassing, it seems
that just about now they'd be going to the gambling casino.

But I had a telegram from Ed:

"I feel this award is a very great honor indeed. I regret I will
not have the privilege of being there to receive it in person,
but Commission business will keep me in Europe until the middle
of April.

"Although this award has been made to me personally, I mist accept
it on behalf of all the engineers in the Commission and those in
the industry who have worked with us, for without their help little
could have been achieved."

Signed "E. W. Allen".

I have known Ed for a long time, about 25 years, I guess, and maybe for most
of that time we have worked fairly close together. I remember one of the very
first problems we had together when we worked in close cooperation was way
back in 194k or '45 on the clear channel docket, and we have worked on many
projects since. In fact, just last February before Ed went to Europe we
worked on an important docket and that was the - well, I believe that was also
the clear channel docket.

Ed has received many awards over his lifetime as an engineer but I think I know
him well enough to speak with authority when I say that he will covet this one
above the others and you know in the two papers I read here quite a bit has
been said about the industry engineers and the FCC engineers doing work that
made it possible for this award to be given to Ed Allen, and this is probably
true, but, you know, usually there is a woman behind the man that makes all
this possible. 1In this case I know there is, and it is Myrtle Allen, Ed's
wife, and she's sitting right over here.

We at the FCC are delighted and honored that Ed has received the top broadcast
engineering award from the top broadcast organization.

XXX
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John T. Wilner
Vice President for Engineering
The Hearst Corporation, Baltimore, Maryland

Mr. Chairman, Guests and Members of NAB:

As Chairman of the present NAB Engineering Advisory Committee, I am pleased
to bring you this status report on its activities during the past two years.
This Committee consists of a group of dedicated individuals, working quietly
behind the scenes, who have carefully scrutinized FCC proposals and industry
demands and have generally acted as liaison between you and the NAB. These
men are: Max Bice {(General Manager, KINT Radio and Television, Tacoma,
Washington); Dick Blackburn (Technical Director, Gannett Radio and Television
Group, Rochester, New York); Glenn Boundy (Vice President for Engineering,
Storer Broadcasting Company, Miami Beach); Bill Duttera (Director, Allocations
Engineering, NBC); George Hixenbaugh (Chief Engineer, WMT Radio and Tele-
vision, Cedar Rapids, Iowa); Tom Howard (Vice President for Engineering,
Jefferson Standard Broadcasting Company, Charlotte, North Carolina); Les
Learned (Director of Engineering, Mutual Broadcasting System); Carl Lee
(Executive Vice President, Fetzer Broadcasting Company, Kalamazoo, Michigan);
Frank Marx (President, ABC Engineers, American Broadcasting Company); Jim
Parker (Director, Transmission Engineering, CBS Television Network).

Some of the more important problems that we have wrestled with in the past
are:

1. The AM allocation problems contained in FCC Docket 15084

This docket has lifted the "freeze" of AM applications for new or changed
facilities. These rew rules which were released on July 7, 1964,

(a) Placed all AM assiguments on a go-no-go basis and all applications
were required to meet rigid engineering standards.

(b) Prohibited new daytime assignments that would result in additional
interference with the exception that some assignments may be granted
if they provide a first local service to 25 percent of the proposed
service area.
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(c¢) Prohibited nighttime assigmments that would result in any increased
interference.

(d) Prohibited nighttime assignments that did not provide a first primary
service to at least 25 percent of their interference free area; and

(e) Required that FM stations did not duplicate their AM programming for
at least 50 percent of their time in markets over 100,000 population.

Class 2A and Class U stations would be excluded from the above.

The Committee felt that the 25 percent white area was the only area of
concern since it would severely limit the granting of any nighttime facil-

ities. The NAB has petitioned the FCC for the deletion of the 25 percent
rule for the white area requirements for those daytime stations that would
like to improve their facilities.

Land Mobile Study - FCC Docket 15398

As many of you know, the demand for RF space is practically at the
vanishing point for land mobile users. This docket concerns the feasi-
bility of frequency sharing of television bands and the land mobile
service. A study was made by this group and others to see whether the
television bands could, indeed, provide additional space for the land
mobile users. The Committee concluded that very little such space was
available and took a strong stand against the sharing of television space
for such purposes. A special sub-committee is continuing to study this
problem.

Type-approved FM monitor for SCA and Stereo - FCC Docket 1540bL

This proposal would be to amend Part 73 of the Rules to require that FM
stations engaged in stereo and/or SCA operations install a type approved
frequency and modulation monitor. It was the Committee's umanimous con-
clusion that a monitor having the requirements in the ebove proposal
would be unduly restrictive and expensive. The NAB has filed an appro-
priate comment, pointing out where less stringent requirements would be
acceptable. The NAB has reported in their comments that the over-
modulation problem that could exist on FM stations has a serious bearing
on the solution to the approved FM monitor.

Television Remote Control

George Bartlett will discuss this further in a few minutes.
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Television Sound Power Reduction

The Committee had been studying this proposal for several years. Many
members made individual measurements and observations of the effect of
such sound reduction in their individual station service areas. They have
also studied the results of other stations' results and have concluded
that such reduction in sound power was not only feasible but it would
afford certain technical improvements and a reduction in transmitter
operating costs. As you know, the FCC has now made it possible for all
VHF and UHF stations to operate with powers as low as 1/10 of the visual
carrier. The FCC has recently announced that the upper limit of sound
power could be as high as 20 percent of the peak visual carrier. This new
rule will go into effect for present stations in March, 1966 and for new
stations in April, 1965.

At Mr. Bartlett's suggestion the Committee approved of his idea to start
publishing an equipment exchange which would be included in the monthly
mailing kits to all member stations. This is a media by which wanted and
for sale equipment could be listed and circulated to other stations. I
believe you will agree with me that this has proved to be helpful to our
members.

Logging - FCC Docket 14661

This proposal contained in FCC Docket 14661 related to the subject of new
logging rules. As you know, a new maintenance log was initiated which
meant that stations had to make five maintenance inspections per week with
appropriate entries to reflect the condition of the transmitting equipment.
Two items in this docket were the subject of much comment. These were:
The taking of readings without modulation and the time that these readings
had to be taken. For the moment, with the RF meters that are available

at today's radio stations, the RF current readings have to be taken during
moments of non-modulation. It was felt that in the future meters would be
available that were not subject to modulation variations. As for the time
that the readings were taken, it was felt that readings every half hour
within usual limits would be satisfactory.

Loudness Problem - FCC Docket 1L90L

This notice of inquiry contained in FCC Docket 14904 was one of unusual
complexity. Driefly, the problem relates to the apparent loudness of
certain commercials and stacion breaks as compared to the normal lcudness
of the remaining program. The problem was further complicated by the fact
that the average modulation indicator is called upon to measure audio
levels with varying degrees of frequency response, the strident delivery
of certain announcers, the varying positive or negative characteristics of
certain programs, the relationship to the preceding program, the relative
efficiency of the receiving device and the room acoustics, and other psy-
chological factors.
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This problem is a long way from being solved and the Committee's feeling
was that only 10 percent of the problem was engineering and that the other
90 percent was psychological. Many proposed solutions, ranging from that
of decreasing commercials and station breaks by an arbitrary 6 to 10 db
all the way to limiting the amount of compression in the system were con-
sidered. This problem is still under active study, but I am sorry to say
that an immediate solution is not in sight.

The Over-modulation Problems in FM and TV

Many stations have received citations for apparent over-modulation of
their FM and TV facilities. It all started when the FCC started using a
mobile truck to monitor an FM or TV station, with measuring equipment
different from that used by the station. Essentially, the measuring
equipment used in the truck was a very carefully calibrated oscilloscope.
This oscilloscope did not have the characteristics that the average VU
meter has and thus would indicate modulation percentages different from
the meter on the station monitor. Much activity by your Committee has
already taken place. Meetings were held in Washington, at the FCC Monitor
Station in Laurel, Md., and a field trip was made to WRAL in Raleigh,
North Carolina, through the kind invitation of Virgil Duncan, Chief
Engineer. At WRAL, The Committee and FCC engineers investigated wvarious
types of program material, percentages of modulation, with and without
limiters, with limiters before and after pre-emphasis and with a low pass
filter in the program channel. A total of six (6) modulation monitors
were checked, five (5) for FM and one (1) for TV. The above tests indi-
cated that there was a problem in the correlation between the method used
in the FCC truck and the instrument used by the station. The Committee
felt that some change in equipment and/or operating procedure was war-
ranted. Field tests at WRAL indicated that up to a 6 db difference could
exist between the oscilloscopic method and the monitor flasher and up to
a 10 db with respect to the monitor meter. It is felt that the same
measuring device should be used by both the broadcaster and the FCC field
monitoring people. I am sure that all of us agree that flagrant violation
of over-modulation can cause serious degradation in the quality of FM
signals. None of us will quarrcl that these offenders should be warned.
On the other hand our investigation has also brought out that many stations
with all good intentions could, with normal indication of its monitor,

be causing peaks considerably in excess of 100 percent in their operation.
The FCC personnel have been very cooperative and both sides are most
anxious to come up with a measuring technique which would allow the
station to both modulate correctly and at the same time not spill over
into adjacent channels. The Committee has proposed an interim solution
to this problem. I have been told that the FCC monitoring truck will be
parked outside the hotel and all those engineers vwho are interested in
vigiting this equipment will be welcome.
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Ungrading of Broadcast Engineering Supervisory Perscnnel

Technological advances in our field have been coming so quickly and in
so many areas that the Cormittee has recommended that the NAB sponsor an
up-dating course for these people in such subjects as management pro-
cedures, taxes, personnel hiring, and accounting. It is hoped that the
first seminar will be held this summer and it would continue yearly as
long as enough interest is shown. It is also hoped that a future up-
dating course be added for broadcast engineering, antenna systems,
transistor devices and computers.

Recording Standards

Warren Braun will discuss this activity in a few moments.

¥ ¥ ¥ % ¥
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USING A PASSIVE MICROWAVE REPEATER
TO BI-PASS PATH OBSTRUCTION.

* George S. Driscoll.

The renewal of urban areas, and, particularly, the construction
of high-rise office, apartment and hospital buildings, - in the
suburbs as well as in downtown areas, - justifies focusing
attention upon the vulnerability of many studio-to-transmitter

links, to potential path obstruction.

Obviously, path vulnerability is not limited to high-rise con-
struction alone, - but can be any obstructive blecking of any

microwave path continuity.

However, a low-level obstruction, can generally be surmounted

by the simple expedient of raising, or shifting the path
laterally, at either or both ends. The solution generally rests
in simple recourse to available mounting structures of con-

ventional design, not of improbable height, and not of impractical

cost.
The high-rise obstruction, - and in contractor vernacular, this
refers to construction height over 60 feet, - may require unusual

solution, where obstructive height is impractical to surmount, -
and where obstacle position defeats lateral path re-positioning,

in order to bi-pass the offending obstruction.

* Engineering Manager - WOKR - Rochester, New York.
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It is the purpose of this paper, to assess the factors
relating to microwave obstruction, - to discuss the avail-
able alternatives for bi-passing, or surmounting an ob-
struction, - and to explore the practicability of a simple,
non-electronic, passive repeater, - where repeater insertion

loss can be tolerated.

The high-rise building, is the most insideous form of path
obstruction, because it can occur virtually anywhere in
most STL microwave paths, - at heights normally used, and
considered safe, for long-term path transmission, - and can
occur‘without prior legal obligation, on the part of
property developers to notify the Station, of such

intention.

In the Authors experience, this situation has twice arisen,
in respect to blocking of two different STL paths, of two
different Rochester, New York television stations, - one

located on the outskirts and one located downtown.

A high-rise building of over 150 feet in height, - and
lower than 150 feet if in line with an airport runway, -

is required to first secure "air-space" clearance, from the
F.A.A., - it is not required to secure "ether-space" clear-

ance, from the F.C.C.
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While the legal concept of "adverse possession" is well
established by law, governing long-term physical trespass
over private property, - laws governing "adverse posses-
sion”, in respect to trespass of "ether-space", are not

presently within legal perception.

Therefore, expect concern, - but not much more than
sympathy, - from property developers and tax-conscious

Zoning Boards and City Councils.

It is not the intention of this paper to be an authora-
tative treatise on the legal aspects of this situation, -
but, rather, to impress upon you the perpetual necessity
of everlasting alertness to the potential vulnerability

of your microwave paths.

Most newly developed property will, of course, be planned
beyond the very small arc of a microwave path, - so that
gamblers-choice favors that the majority of local high-
rise development will be placed elsewhere than within your
critical path. It is that small percentage, that may fall
within your critical path, with which we are primarily
concerned. Of this small percentage, it need take only one,

and that one can be a distressing problem.
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Having established the fact our important paths are not
protected, the necessity for considering alternative
routing to bi-pass a potential obstruction, brings us to

the primary purpose of this paper.

There are three methods of bi-passing, beam-bending or
dog-legging around, or over, an obstruction:

1. An active, or electronic repeater.

2. A passive microwave reflector.

3. A non-electronic passive repeater.

Each of these three methods have merit, and demerit.

The use of an active, or electronic repeater, - comprising
a receiver-transmitter combination, or preferably, a
hetrodyne frequency converter, - are well known, and much

used, for dog-legging long paths and inter-city hops.

While electronic repeaters are essential for dog-legging
long paths, they are expensive, and much more sophisticated
than necessary for most short-path STL service, - but more
than that, they raise serious problems of maintenance acces-
sability on a distant roof of somecne elses locked building.
Losing a network or a remote is serious in itself. Losing
an STL is the difference between being in business and being

out of business. In STL service, an electronic repeater
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should be in duplicate, in all respects, to preserve

continuity.

The second method of beam-bending, is the well-known,

well documented, and often used, passive reflector.

The passive reflector is an efficient device for re-
radiating a single-plane path at, or very near, 90
degrees. At other angles, or where both vertical and
horizontal path changes are required. - the passive re-

flector quickly loses it's enchantment.

The third alternative., and the one we wish to explore
further, is the little known, and little understood,

passive repeater.

The passive repeater is, next to the passive reflector,
simplicity itself. It consists of two parabolic reflectors,
or dishes , - each equipped with a conventional "hook" type
waveguide antenna, with the "hook" antennas interconnected
by waveguide transmission line. Nothing else is required,
except a secure mounting structure to preserve positive
orientation of both dishes, - one facing the studio trans-
mitter dish, and the other facing the receiver dish, at your

transmitting plant.
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The passive repeater has a fixed insertion loss, regard-
less of the complexity of path angle change, in either
vertical or horizontal plane, - or both. Where a complex
change of path direction is required, - a flexible-

twistable transmission line accomodates this nicely.

The passive repeater may be used to dog-leg a path

around, or over an obstruction.

Securely mounted mechanically, it requires no maintenance

beyond seasonal inspection.

The insertion of a passive repeater, divides a path into
two separate space radiating elements, each having it's
own space-path attenuation. The total attenuation is the
summation of the two separate path attenuations, and not

the attenuation of the total round-robin mileage.

Adding two separate path attenuations results in a

shocking attenuation figure, the saving factor, is that
subtracting from the total attenuation, the gain factor
of the two passive repeater dishes, returns the passive

repeater to acceptability for most short-path STL purposes.

As an example: the conversion of a short direct path, to
a passive repeater path, where total path lengths are com-

parable, the passive repeater path will show 28 DB loss,
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over the direct path, using 4 foot dishes throughout.
Replacing any one of the four 4 foot dishes, with a
6 foot dish, will decrease the loss by 3 DB. Using four
6 foot dishes throughout the system, will reduce the
repeater loss to only 16 DB, and larger dishes would, of
course, reduce it further. By resorting to larger dishes,
passive repeater paths up to 10 or more miles can be

accomodated.

In most STL services, the passive repeater loss is largely
relative. Most of us are using, in short-hop STL service,
transmitters and receivers (such as the RCA TVM, 1 watt,
7000 megacycle equipment), capable of adequate signal-to-
noise ratio over direct path lengths several times that

of most STL's.

The signal-to-noise ratio, with which we are concerned in
a microwave system, is high frequency tube and component
noise. Most of us, with well maintained equipment, are
operating short-hop STLs' with a signal-to-noise ratio of
65 ~ 75 DB down, when high-frequency noise is not percept-

able in picture background below -42 DB.

As a design factor, in determining permissible passive

repeater path loss, a 10 DB leeway is recommended beyond
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the perceptable noise factor, or a maximum noise level

of -52 DB.

At WOKR, Rochester, the calculated noise level for the
existing 1.8 mile direct STL path, is -77DB. The
measured noise level, of two RCA - TVM systems, proved
within 1/2 DB of calculated value. One was -77 DB and
the other -76.5 DB. If a maximum noise level of -52 DB
is acceptable, it will be seen that a passive repeater

path, having 25 DB loss, 1s entirely tolerable.

It was this reserve of system capability that prompted
WOKR into the currect investigation, of the use of a
passive repeater, to bi-pass an impending direct path

obstruction.

WOKR's studios are downtown, in the very heart of
Rochester. The studio building is seven stories high,
with microwave transmitter 100 feet above street level.
The present direct STL path lies 30 feet over the Loews

Theatre building, across the avenue and one block south.

The Loews Theatre building is now being dismantled, and

is to be replaced by a 400 foot main office building for
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the Xerox Corporation. The existing path would inter-

sect the new 30 story building, at about the 7th floor.

The position of the new building, and the material
raising area surrounding it, prevents direct path access
from immediately adjacent buildings, near the studio, so
lateral path movement is not practical. Moving the studio
is too expensive, and Telco coaxial video cable, which we
would prefer not to use anyway, is not available. The
only solution that is practical, is to dog-leg a path

around the obstruction.

Several dog-leg paths are available, and the one chosen,
for a test passive repeater installation, is on the roof
of the 250 foot Midtown Tower building, beyond the
obstruction area, and .2 mile from the studio. The path
from the repeater point to the Pinnacle Hill transmitting
building is 1.7 miles. Therefore, the total length of
repeater route is 1.9 miles, or .l mile longer than the

direct route, which is 1.8 miles.

The present direct path space loss is 120 DB. The passive
repeater route, consists of 101 DB space loss for the .2

mile leg, and the 119 DB space loss for the 1.7 mile leg.
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Therefore, the total space loss of the passive repeater
route is 220 DB, or 100 DB greater than the direct route.
However, the gain of the two 4 foot passive repeater dishes
is effective, being 37 DB each, for a total gain of 74 DB,
This makes a difference of 24 DB. However, we must add,
to this, a 4 DB loss factor for the flexible-twistable
wave guide, wave guide couplings, and passive repeater
radomes. Adding these factors, the calculated loss is

28 DB higher than the direct path loss.

Deducting the 28 DB passive repeater route loss from the

77 DB signal-to-noise level, of the direct route, resulted
in a calculated noise level of 49 DB, below signal level.
Since we desire a maximum noise level of 10 DB greater than
perceptable visable picture noise, the 4 foot parabolic
reflector, at the Pinnacle Hill receiving point, was re-
placed with a 6 foot reflector, increasing system gain by
another 3 DB. We now have arrived at a system design, using
three 4 foot dishes, and one 6 foot dish, and a calculated

system noise level of -52.

To test the passive repeater route calculations, the passive
repeater material, which are all standard catalog items, was
ordered from RCA, and installed temporarily on the roof of

Midtown Tower, using sandbagged tripods and friction tilt heads.
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One microwave transmitter was oriented through the passive
repeater, and the second transmitter was retained on direct

route, for direct comparative purposes.

The measured passive repeater loss proved within 1/2 DB
of the calculated value. The signal-to-noise level

measured -51.5 DB below signal level.

Using the passive repeater path on-air, for several weeks,
it was impossible to detect instantaneous switching, from
direct route to passive repeater route. By measurements,
the only change is the -51.5 DB noise level which is, of

course, unobservable,

There was no difficulty in aligning all path dishes from
the Pinnacle Hill receiver position. A three way full-talk

telephone line was installed for this purpose.

The passive repeater receiver dish is oriented 12 degrees
below vertical, and the passive repeater transmitting dish
is oriented 1 degree below vertical, so the signal is actually

being lifted over the 250 foot Midtown Tower building.

The horizontal orientation between the two passive repeater

dishes is a fairly abrupt 54 degrees.
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The only trouble experienced in three months of testing,
has been with tilt-head friction mounts not withstanding
the intense gusty winds, at that height. However, this is
strictly a test set-up, and gimbol rings are on hand for
installation in a well secured steel framework, for final

installation in the spring.

Acknowledgment is made of the very good counsel of
J. B. Bullock, of the RCA Microwave Engineering Division,
and the cooperation of Messers. Hall, Parker and Ambrose,
and others of the WOKR Engineering Department, who

assisted in this test installation.
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RF SYSTEMS FOR TV REMOTE PICKUPS

The RF systems requirements for TV remote pickups depend on such
factors as size and/or location of remote and advance notice or planning
time available. Political conventions can be classified as the largest
TV remotes. As a result, RF systems for convention coverage are needed
for: wireless microphones for use by both Radio and TV reporters on
the convention floor; a wireless cue system by which the program
director can communicate with the reporters; a communications system
for wireless cameras; and general communications system for technical
and production staffs' use between the convention hall and all other
locations such as remote trucks and hotel headquarters. F¥or use away
from the convention halls, CBS had a one-way paging system and a two-
way RF communication system for production personnel. 1In addition,
there were, of course, the frequency requirements for the microwave
systems and the wireless cameras.

Basically, each of the three major networks had the same require-
ments for TV. Additionally, there are the requirements for the wireless
microphone, cue and two-way systems for the other radio networks, the
independent stations, the news wire services and photo services. For
the 1964 conventions approximately 12 different companies had frequency
assignments, so it is immediately apparent that when all of these RF
systems are brought together in a small area such as a convention hall,

the problem of frequency assignment/allocation becomes a real challenge.



In the Fall of 1963, an RF Committee was formed and all interested
parties were contacted and asked to attend a meeting or send in a list
of the frequencies, type of equipment and any other pertinent informa-
tion they were planning for convention use. To start with, two general
ground rules were established. One: the maximum power input for any
transmitter inside the convention hall would be 5 watts. This power
limitation was deemed and proved to be sufficient for the required
coverage. Second, no citizens band equipment was to be used. Again
this proved to be a wise decision as both delegates and the general
public used citizen band equipment at the halls. Next came the task
of finding enough channels for everybody. The basic requirement, of
course, was that each channel would be exclusive and thus hopefully
interference free, Fortunately, for major national news events such
as conventions, the FCC will issue licenses on a special temporary
authority basis for operation on frequencies not normally available
to the broadcasting industry.

Consequently, STA's were obtained for operation on channels normally
assigned to other services and in the UHF TV channels., These STA's are
issued on the basis that no harmful interference will be caused to the
Regular Authorized Services using these frequencies. Actually, the
reverse situation also was desired, That is, that no harmful inter-
ference would be caused to the broadcasters. To search out these
frequencies or channels for both San Francisco and Atlantic City, the

latest available listings of the FCC were used. Actually, the search



was very successful because after the eighth and final meeting of
the RF Committee on May 13, 1964, ten channels in the 152 to 170 Mc
range were not used or allocated.
To give you an idea of the number of channels involved, here is

a breakdown of the assignments made by the RF Committee:

In the 1600 kc range, three channels were allocated.

In the 25-26 Mc range, 26 different channels were allocated.

In the 152-170 Mc range, 38 channels were allocated and a

total of 10 channels were not used.

In the 450-495 Mc range, 37 channels were allocated.
This gives a total of 106 wireless microphone and communications
channels., 1In the wireless camera and microwave frequency area:

CBS had 3 frequencies in the 500 Mc and 3 frequencies in the

70 Mc range for use with wireless cameras.

The 2 Gec microwave band had all 7 channels assigned.

The 7 Gec microwave band had all 10 channels assigned.

The 13 Gc microwave band had 15 channels assigned out of a

possible 21 channels.
All totaled then, the RF Committee made 140 frequency allocations, of
which CBS had a total of 35.

At the time the planning of the wireless microphone systems by CBS

was undertaken, the primary source of wireless microphone equipment was
in the 25 Mc range, and so CBS from past experience with general commun-

ications equipment in the 150 Mc range decided to investigate the possib-



ility of using equipment in this range for wireless microphones. The
main factors in this choice were availability of low power solid state,
pocket-size portable equipment, size of antenna required and propagation
characteristics for this frequency range. The available equipment was
intended for communications use and, therefore, did not have the
required audio response to be used for program audio. What was done
then was to modify this equipment to obtain an acceptable audio response.
For the transmitter portion this was primarily obtained by using a good
quality microphone and adding pre-emphasis. At the receiver more ex-
tensive modifications were required because it was designed for narrow-
band voice communication response.

The wireless microphone system then was packaged and used by the
reporters in the following manner: Each reporter had a headset and
a specially designed vest, actually a modified fishing jacket, in
which he carried a 150 Mc transmitter and external battery pack. The
normal transmitter as packaged uses internal batteries, but the life
of these batteries under constant use is only about 6 hours, so an
external battery pack with a 24 hour life was used. For each day's
operation a new set of batteries was installed. In the vest also
was a 26 Mc receiver for program interupt/cue usage. Either a single
or double headphone type headset was used teo mount the 150 Mc antenna,
the reporters microphone and, of course, provide headphone cue audio
to the reporter. One additional feature which worked out very well

was the addition of a second microphone in parallel with the reporters,



which the reporter held while interviewing. This eliminated constant
moving of a single microphone back and forth as the person being
interviewed and/or the reporter spoke.

In conclusion -- we were very well pleased with the operation
of all our RF communication systems and with due credit to the RF
Committee and other radio, TV networks, station and wire services,

essentially no interference problems developed.
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NEW TRANSISTORIZED AGC & GAMMA CONTROL AMPLIFIERS

Vernon J Duke
National Brcadcasting Company
New York NY
March 1965

The title of this paper refers to separate amplifiers
systems. In this paper they will be described in separate
sections.

These two amplifiers, when preceded by an automatic
black level setting system would produce a form of automatic
video control. The discussion of the complete system is not
within the scope of this paper.

The amplifiers are operative on non-composite signals.
Black picture information should approach a zero level with
no setup. This simply means the raw camera signal should have
been clamped and clipped to black picture information before
entering these amplifiers.

The AGC amplifier controls the peak level of a video
signal within the framework of its built-in characteristics.
It is not my intention to argue the probity of having a full
level signal at all times. However, in film operation and
slide operation, sudden changes in average density occur
without warning and automatic control with its characteristics
is better than manual control.

Referring to the AGC block diagram --
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LEVEL CONTROL TAKE OFF OUTPUT LEVEL CONTROL
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The input amplifier with its level control supplies a
very low impedance signal to an essentially resistive "L" pad
with a variable shunt element. The input to this pad has the
variations inherent in the input signal while the output of
the pad has practically no level variation.

Referring to the variable "L'" pad as shown in the
following sketch --

e +L\e e e
F—wwh /;JW‘ - METER
R n ——1
J g
l v
FROM

_L RAYSISTOR
L CCNT. DRIVER

The "L'" pad consists essentially of a series element
R+ r and a shunt element of Ry. All of the input level va{ia—
tions Ae are at e and we will assume no variations are at el.
The detector takes off at point el and then has the level
variations of Qe x _r  which in this amplifier are perhaps 4%.

R+r

This method gives the detector control amplifier considerable
advantage over a method which samples the output signal only
and it therefore requires less gain.

The control system causes the Raysistor to vary over a
range of about 40 to 1 and in so doing easily produces a control
range of input signal of 6 to 1.

In this system the value of Ry has been held to a range
of 4000 ohms down to 100 ohms. In general, most of the opera-
tion of R, would be within the range of 2000 ohms to 600 ohms.

Referring to the detector system as shown in the RAYSISTOR

following sketch -- CONTROL &
METER
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The control signal from the "L" pad is fed to transistor
S5 where it is inverted and slightly high-peaked. Transistor 6
with no signal is well below cut-off. The DC restorer in the
base of 6 allows about 20% of full level signals to go into
the operating region. The detector system between transistor 6
and transistor 7 supplies a peak to peak rectified signal to
transistor 7 which is DCcoupled to transistor 8. The control
filament of the Raysistor is in the collector of transistor 8.
The resistor R, places a minimum voltage of roughly 3.5 volts
on the Raysistor filament. As the signal level increases,
transistor 8 comes into operation and the voltage on the control
of the Raysistor may go as high a 15 volts.

As can be deduced, a zero signal allows for 3.5 volts
on the Raysistor at which condition the signal electrode of the
raysistor R,, raises to around 4000 ohms. The raysistor remains
at this value until sufficient signal arrives to operate the
detector system.

Referring to the following operating sketch --

~ -
oW TEETT
ul W e
>l:_> \\\O//
X -
< =
o3 - SRS 0.5V. TO1.0V. PP
m T
] l A |
INPUT  0.12V.PP — 0.25V.PP —» 0.75V.PP
METER 3.5V —— 6V UP TO 15V

In this diagram the dashed line shows what would happen
if no automatic control existed. The solid line indicates the
automatic control effect. 1In setting up the system a test
pattern or other signal of representative input level is fed to
the amplifier. Starting at a minimum position the input level
knob is raised until a threshold is reached at about 0.12 v p-p
at the test point. The meter just starts to raise from a
minimum of 3.5 volts. The level is further increased perhaps
to 0.25 volts p-p with a meter reading of 6 volts. If the
input control is left at this point the knee will be down 6 db.
If the input control is raised to around 0.37 v p-p the knee
is then down 9 db.
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As in any system of this kind, it does not pay to control
signals that are more than perhaps 9 db down from normal as they
are probably in the noise and fade-outs become very abrupt.

The amplifier will generally hold down signals which are very
abnormally high,

To normalize the output to any desired voltage between
0.5 v and 1.0 v p-p it is only necessary to set the output level
control.

The amplifier will, upon switching in a signal 6 db above
the knee, bring that signal to normal level within 2 television
fields. Any faster control would probably result in some picture
distortion. ©Normal title printing is sufficient to control the
level. Only the finest glints go over level,

The raising of the level of signals which drop very low
is slower than the control of the white overshoots. As now
constructed, the amplifier and its power supply occupy a 1 3/4"
rack chassis.

The input signal level should be at least 0.3 v p-p
non-composite at 75 ohms. The output at 75 ohms can be adjusted
from 0.5 to 1.0 volt p-p. The power input at 117 v AC is less
than 4 watts.

The Gamma amplifier is used to control the transfer
characteristic of the video signal. Prior to entering this
amplifier the black level and white level of the signal has been
effectively controlled either by manual or automatic means,.

This amplifier has several features and methods not
normally used in this type of system,

One feature of this amplifier is a knee characteristic
as shown at transistor 3 of the circuit diagram, Many amplifier
systems use a white clipper which effectively chops off any
signal above a fixed level. 1In this amplifier the transfer
slope is reduced by 4 to 1 above the knee, The knee character-
istic may be used with vidicon cameras to attain somewhat the
same effect as one gets when operating an image orthicon above
the knee, When operating this amplifier following the AGC
amplifier, it is well to operate just at the knee; then glint
spikes and sudden momentary overshoots will be suppressed.

The gamma section of this amplifier has several features
which can be explained in the following manner. Video signals
are generated, rather generally speaking, on a full bandwidth
and standard rise time characteristic which does not‘take into
account various factors which have previously affected the
general contrast range of the material. For instance, optical
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flare may dilute the black end contrast resulting in a com-
pression of black material after the black level setting, or
perhaps in film the gamma and contrast of the original material
needs to be processed to perhaps compress the white end.

In the case of stretching the black part to normal, the
signal to noise may deteriorate or in compressing the white the
detail seems to lose out rapidly. The reason these things
happen is that the high frequency components have been greatly
affected during the stretching or compressing process. In this
amplifier the high frequency components are not changed as
rapidly as the general large area signals.,

As the black end is stretched in an ordinary gamma
amplifier and the signal checked on an oscilloscope the rate of
rise in cm/micro sec becomes more steep. Inasmuch as the over-
all signal level has not increased, it must be presumed that
the effect was an increase in the high frequency response. Now,
at the same time the effective fine grain noise had increased
in the black part of the signal indicating a similar high fre-
quency gain and this limits the effectiveness of black stretch-
ing.

The reverse situation exists when the white end of the
signal is compressed in gamma lowering. How much of this com-
pression may be used is controlled by a loss of detail. As
gamma is lowered the average brightness rises and detail which
the ordinary gamma amplifier reduces is further obscured
resulting in a washed out situation. This amplifier does not
reduce the fine detail signal as the gamma is lowered. If the
upper part of the signal was almost completely flattened off
there would still be enough detail information for a useful
picture.

To accomplish these objectives a different approach was
made to the gamma control problem. The following single line
block diagram is used to explain the method used.
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In this amplifier an unprocessed signal goes right past
the gamma control system and loads into rather low value
resistors R and R through series isolating resistors designated
as small r. The small r resistors are all different in value
selected in such a way as to maintain nearly equal peak to
peak levels on the ends of the potentiometer ag the white
signal is stretched or compressed.

The gamma adder signals are Positive and Negative for
white stretch and compress, and positive for black stretch and
have been rolled off in frequency response. There may be around
10% at 3.5 mc.

When the small r values are adjusted for say a stretch
condition or compression condition of the top 40 to 50% of
the signal the peak level at the ends of the potentiometer
are equal and the transfer characteristic may be swept from
white compression to white stretch without changing the output
level or differential frequency response at high frequencies.

In the case of black stretch, the signal goes to both
ends of the potentiometer and consequently also leaves one free
to swing the potentiometer without peak change or high fre-
quency change.,

There are many other small circuit details in the dia-
gram which are ignored in the block diagram.



The following indicates the general waveform operation
for white stretch, A two point clipper retrieves the "a" and

"b" low frequency segment of the original signal. This is
reinserted as shown,
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The above sketch illustrates the effect of maintaining
a constant high frequency gain at all signal levels during
various ''gamma' operations. The apparent noise content tends
to remain constant. Resolution is maintained in the compressed
areas.

The general characteristic of the black-stretch is
similar in that as the black is stretched there is very little
increase in the high frequency content and therefore very
little increase in black noise with the stretching. 1In the
case of the black stretch the level does increase and the
output level must be compensated accordingly.

The output level can be adjusted over a range of 0.5 v
to 1.0 v p-o at 75 ohms.

The ampllifier as presently constructed uses a 1 3/4"
rack chassis and is self-powered using less than 5 watts at
117 v AC.
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The following presentation on motion picture film shows
the operation of the amplifiers as various test signals are
introduced.

First will be shown the test signals as used. The
signals are multi-burst, plain steps, steps with 3.58 mc
modulation and a window signal.

In the double trace pictures the top trace is the input
signal and the bottom trace the output signal.

In the case of the AGC amplifier the input is viewed at
the test point on the input gain control so as to show the
effect of signals which change in level. This gain is turned
up and down to demonstrate the ability of the system to control
levels above threshold.

The rate of control is shown by freeze-frame printing
single frame time exposures. Each segment of the trace in this
case is one television field or 1/60 sec. In some cases the
signal is at zero, then abruptly rises 6 db above threshold,
in which case the sudden overshoot is returned to standard
level in around 2/60 sec or 1/30 sec. As presently built, there
is some following undershoot but no bounce. This effect is
shown with various types and levels of input signal. In
general, the greater the overshoot the quicker the return.

The pictures of the gamma control amplifier show first
the effect of the knee on the signal. This effect is demon-
strated without and with modulation on the steps. When the
modulated steps go over the knee the high frequencies are
greatly reduced along with the large area signals. This effect
we want for overshooting signals but we would not necessarily
want this type of circuit in a gamma amplifier.

The effect of maintaining the high frequencies as the
upper steps are compressed by the gamma section is shown.
Here the modulation is unaffected by the large area variation.

The rest of the pictures are pretty well self-explanatory.

ROLL THE FILM - WITH COMMENTS

In conclusion may I say that this material is largely
experimental but does, I believe, provoke some thought in regard
to the handling of video signals as perhaps artistic as well as
mathematical entities. 1 thank you.
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"BROADCAST AUTOMATION - PAST, PRESENT AND FUTURE"

by

Danny Coulthurst, Director of Engineering
International Good Music, Inc.

Presented at the 1965 NAB Broadcast
Engineering Conference



BROADCAST AUTOMATION « PAST, PRESENT AND FUTURE

It is a pleasure for me to represent International Good Music, Inc. before
this 19th NAB Broadcast Engineering Conference, My subject matter will
include some information about radio programming which perhaps you won't
feel is appropriate to an engineering conference. However, International
Good Music feels that when the subject of broadcast automation is discussed,
there can be no real separation between engineering matters and programming
matters. The development of IGN reflects this phenomenon. We are engineers,
program producers and syndicators, and operating broadcasters, all wrapped
in one operation. This is perhaps a little unusual in this modern day of
specialization. Yet, it is our belief that this is the direction engineer-
ing in this field has taken and will continue to take in the years ahead.

The separation between the engineer and program director is becoming
increasingly obsolete where modern broadcast automation is concerned. No
longer can management turn to engineering for a decision as to what kind of
hardware is best for the station. The hardware must meet the programming
raquirements, and thus programming and engineering decisions must go hand-
in-hand.

Nor is this trend a recent one or unique to the broadcast industry. The
roots of modern broadcast automation go back to the days of live musicians

in the studio - when their presence was replaced by the staff announcer and
his stack of records. It is hard for us today to believe our courterparts

of 30 years ago were serious in forecasting the doom of radio when records
began to be widely used in radio stations. Yet, lifted out of context, their
laments of the 1930's sound remarkably similar to some of the complaints
about present day trends towards further automation. Is there any one among
us who wishes he could go back to the days before records?

Automation has been gaining on uys in other ways, too. Automatic tower
lights, transmitter remote control, leveling amplifiers, etc., are cases in
point. Each of these is a form of automation.

Present day audio automation carries the advance one step further. Disc
recordings are themselves replaced by taped music, often partially or wholly
programmed. The live announcer is also giving way to the taped announcer.

In fact, the term "live announcer" is fast becoming a misnomer even in stations
considering themselves "live." Indeed, there sits the announcer at his con-
sole in front of the mike. Yet, with the widespread use of cartridges or

other prerecorded means to deliver station ID's, promos, commercials, public
€ervice announcements, to say nothing of the music itself, the "live" announcer
is often little more than a button pusher,

It is this fact that has led to the most significant advances in modern broad-
cast automation equipment - audio switching systems. Note that today's
switching systems control both music and non~music sources. The advancements
in modern day switching techniques usher in a true revolution in the broadcast
industry.



Audio Switching Methods

Before proceeding to a discussion of present day techniques, let us. examine
the past for a moment and analyze the various approaches to what I have called

Yaudio switching." There are various methods available, each with certain

advantages. Simply stated, the task is to place a signal, or cue of sowe sort,
at the end of each unit of programming. This cue is used to start the next
scheduled unit of programming. The device itself should be reliable and easy
to apply. Many have been tried in the past and some abandoned. The following
are examples of the most common methods:

1. Metal Paint or Foil
Probably the simplest system of switching uses either
metal paint or metal foil on audio tape. As the audio
tape passes over contacts, a circuit is closed and the
switch is accomplished. Metal paint at one time was
quite popular for this purpose on both reel-to-reel and
cartridge machines. It was found, however, that foil
has two advantages over the paint. It took some time
before the paint dried, while the metal foil with a
pressure sensitive backing was ready for use immediately.
Also, the metal foil could be removed by careful peel-
ing while the painted area had to be spliced out,

Metal tape is still being used at IGM for reliable end-
of-reel reversing or switching. It would be impractical
to switch at the end of each unit «f programming on a
reel of tape using metal foil due to the time involved
in putting on each piece of metal tape.

METAL PAINT
OR FOIL

SWITCHING POSTS

2. End of Tape or Record
Most record changers start their end-of~record cycle
at a particular place on the recording, This system has
been used to start the next sequence in automation systems.
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Reel~to-reel tape machines could use the same aystem.

When the reel of tape has completed its run, the "tape
break'" switches could start the next operation. Both

of these systems are quite cumbersome and are not very
practical in actual daily operation,

END SWITCHING

TAPE END OF
BREAK RECORD
SWITCH SWITCH

Light Sensitive Devices

Photo cells are used in various configurations.
audio tape the oxide is removed at the switching
point and light is allowed to pass through the trans-
parent backing of the audio tape to the photo cell,.
This system has proved quite successful except for the
occasional oxide breaks that inadvertently appear in
the tape giving out a false switching pulse,

With

Another system uses light reflected from tape or paper.
Either a paint or '"black light' crayon is used to fix
the switching point, Light is directed at a 45 degree
angle to the tape while the photo cell lens is focused
at 90 degrees from the light source. As the tape moves
along, more or less light is reflected intc the photo
cell to perfect the awitch.

LIGHT SENSITIVE DEVICES
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Incidentally, the "black light" system works equally
as well for film cues.

Time Switching

/ /
] @

Time syitching is used in most automation systems at

some point or other. This might be used to switch to

a network, remote, or other operation by use of a
repetitive timer or clock, or it could be used to "ready"
a switching action while the switching is accomplished

by other means. All complex automation systems use a
timer or clock for correction so-'that operators are freed
of the burden of timing each segment.

TIME SWITCHING
S A Ak |

H / I

CHANNEL CHANNEL CHANNEL

Silence Switching

In the past, silence has been used extensively for
switching. It 1s one of the simplest systems as far

as make up 1s concerned. The operator has but to

leave a silent spot in the recording. It is about

the only practical method when individual phonograph
recordsy are used in the system, It has serious dig-
advantages, however. Silence is a negative device
rather than a positive one. 1If silence is inadvertently
left in the middle of a unit of programming, pre-
switching can occur. In some instances this can be
unintended and inadvertent. The classic example is

the recording of a 'cha-cha~cha" which never plays
beyond the second "ugh." Also, silence is a relative
thing. Surface noise, tape hiss, tube noise and

other types of non-intelligible audio can ruin a

period of what should be silence. For these reasoms
silence has been largely abandoned as a means of switch-
ing and is used only for fail-safe purposes in modern
systemsg.




:
e [

Present day silence sensors are usually solid state
with variable time delay and degree of silence. 1If
there is a given amount of silence, or lack of audio,
for a specified length of time, a switch to the next
scurce will be made and am alarm will be scunded to
alert the operator to check into the reason for the
failure.

SILENCE SWITCHING
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Tone Switching

Pregsently the most relisble system of switching is
with tones. IGM has used tone switching exclusively
in itg syndicated music services. We standardized on
20 cycles because it is so easy to compare to a 60
cycle line. Other systems use 25 cycles which is much
harder to check to inmsure accurate frequency. 1In an
effort to assist industyy standardization, IGM now
mixes both 20 and 25 cvcle tones on syndicated tapes.
Official NAB recognition of this unofficial standard
would be of benefit to the industry in making systems
and music services cowpatible. As you know, standards
have already been set on gartridge equipment,

TONE SWITCHING
PROGRAM TRACK

SWITCH

I

W«YWWWMW
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Tone switching is more reliable than silence because
it is positive. 1t is easier to apply and erase than
metal foil and light sensitive devices. There are

two basic methods of tone switching. The first is a
sub-audible tone mixed with the program material.

This works quite well if care is taken to insure

that regular audio does not contain tones at the
switching frequency which would cause false switching.
These can be eliminated by the use of appropriate
filters, Care must be takem, also, to insure that the
ratic between the level of the switching tone and the
maximum recording level is consistent.

The second method of tone switching is to use a
separate or cue track for switching tones. This method
is most common on cartridge equipment, This develop-
ment results in increased reliability as the sensing
unit need listen only to the cue track, not the program
audio. The problems of level, distortion and low
frequency tones prevalent in the program track system
are greatly reduced. Also, a multitude of frequencies
and configurations within the audic range are possible
since they do not go on the air.

TONE SWITCHING - CUE TRACK
D ﬁ
60Od —

A SENSOR
i e CUE HEAD

¢ o,

?—" .
- Z,g» 2@&&3&&\
CUE TRACK TONE BURST

PROGRAM TRACK
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For the preseat, most suppliers have standardized on tone switching as the
simplest and most reliable for nearly all operations. While a more exotic
method may be developed in the future, none is being used presently to our
knowledge.




Program Control Methods

Now let us explore the various methods of program control. In other words,
having recognized the end of a given unit of programming, which unit do we
start next? There are two basic approaches - the sequential approach and
the insertion approach. But first let's define one term. Systems commonly
have two or more transports or channels. ZLet's standardize on the word
"channel" to mean a program playback unit of any type: reel-to-reel,
playback, single cartridge playback, multiple cartridge playback? remote
lines, network lines, and the like. Our problem then is to determine which
channel will go on the air next. We will proceed from the simple to the
moxe complex.

Segquential Systems.

The simplest sequential system might be called a "flip-flop." Here only two
channels are used and they alternate from #l to #2 at each switching tone.
Because of its simplicity, the flip-flop system is reliable and easy to
operate. Its simplicity, howevey, limits it severely and it is used only in
the simplest applications.

FLIP FLOP
CHANNEL CHANNEL
1 2
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RELAY Ny
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To increase flexibility, additional channels are added. The simplest method
of controlling multiple channels would be to set up a sequence opn switches
ox a patch panel. Once established, the order remains fixed until manually
changed., Switches are used in most sequential systems today. Typically,
these systems have up to ten channels and twenty-four sequence selection
switches. Any of the ten channels can be selected on each switch., Usually
a simple timer is used to regset the sequence back to the beginning at fixed
times. This keeps the system on time throughout the day and permits fixed
time program features, such as station breagks, to be aired at approximately
their proper times. Fading circuits on more sophisticated clocks are some-




times added to insure an override of the system for features which must be
scheduled at an exact time. '

SEQUENT IAL
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The advantages of the sequential system are several. It is quite easily
understpod by operators and maintenance personnel. Also, the operator always
knows the exact order in which channels and, therefore, features will be
played. 1In many program formats this is required. A good example is the use
of multiple sources for unamnounced music and a single source for music intro-
ductions. 1In this instance, an introduction must be followed by its aporo-
priate music selection and no other program feature can be allowed to come
between them,

At the same time, its disadvantages are several, Once set, the sequenc2

never varies until manually changed. Some broadcasters feel this leads to a
“canned!" sound. If this is to be avoided, the sequence must be changed often,
which, in turn, detracts from the "automatic" aspect of zutomation. Of course,
some formats are designed to he repetitive and this is ne¢t a disadvantagz at
all. Also, careful attention must be paid to time in setting up the seguence
to insure that a given segment is neither under-programmed or over-programmed.
Changes, too, are generally harder to make with the sequential system than

an insertion system. Thus, programming must be carefully considered before
determining whether the straight sequential system is best for your station.

Insertion System

IGM has pioneered the development of a switching system which works on an
"ingsertion" principle. A single music channel is used, generally containing
8ll music and music introdugtions. This music becomes "home base'" and non-
music features are inserted between musical selections, Other programming
features are loaded into the appropriate channels, each of which has a selector

o>




to permit it to be "readied" for insertion on a time base.

INSERTION
T IMER
3
}f
A Ly B | MUSIC

This time base may be repetitive, such as every 5 minutes, every 15 minutes
or every 30 minutes from a simple timer. Or a clock may be used to ready a
channel at any specified 5-minute interval throughout a 24 hour day, When
any of the non-musicasl channels have been readied, a gate is opened to permit
the next tone to insert these features at the end of the next musical
selectign. Where multiple charnels are used, a simple priority is established
whereby the most important channel wiil be inserted first, followed by the
second most important channel and so on. Music is always the least important
and will only play when nothing more important is ready. When no non-musical
channel is ready, the switching tome is ignored and music selections are
segued.

The IGM insertion system is modular and once the basic pawer supply, cue
amplifiers and tone and silent sznsing amplifiers, and timer are obtained, as
many channels and clocks as are necessary to do an adequate programming job
may be purchased. The main advantage in this type of system is its versatility
and flexibility without loss of simplicity. For instance, the commercial load
may be reduced from one after each musical selection to cne every 30 minutes

by simply turning one switeh. Music will automatically f£ill up the unused
commexrcial time, Each type of non-musical feature can be scheduled inw
dependently of all others in the same manner.

A second advantage is the varied programming sequence possible. Since
scheduling and the clocks determine which channel will play next, the sequence
can be constantly varied if desired, This avoids the "canned" sound objection
which many broadcasters have towards the sequential aystem.

The main disadvantage of the insertion system is that music must be pre-
programmed. Once recorded, the programming balance and mix cannot be changed
without re~recording. Repetition of music tapes can in this instance be a
problem unless enough tapes are provided. Most stations using an insertion
system look to an cutside source for at least part of their musical programs
to minimize this problem.
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Random Select System

The various random select systems are undoubtedly the most versatile, but st
the same time are generally more complex. In these systems any channel can
follow any other channel in an ever changing pattern. There are four basic
types of memory storage used in random select systems:

1. Audio tape.

2. Program log paper.

3. ©Punched paper tape.

4. Punched IBM-type cards.

At least one company uses different tones or sequences of tomas recorded on
an audic tape to store the sequence of events for the day. The tape trans-
port can be either reel-to-reel or cartridge.

Another company uses a specially prepared program log to establish the chsnnel
sequence. An IGM machine ccdes the log paper. This in turn is loaded in =
"playback" machine and the log moves through this machine, scheduling the
various channels. Authentication of the log is accomplished at the same time.

Punched paper tape is another method of storage. Paper tape readers are
inexpensive and quite reliable. Many tape punches are available in a price rangs
of from $40 upwards of $5,000.

The main disadvantage of any of these systems is the difficulty with which
changes are made., FEach system has its own solution, but extensive changes are
cumbersome at best. The audio tape and punched paper tape must be redone, often
in their entirety. The program log paper must be corrected or done over where
last winute changes are necessary.

IGM has been working with punched cards since 1958. Originally they were used
to make up radio and television logs and for billing purposes. Recently we
have develeped an automation control system designed around a card zeader
manufactured by the National Cash Register Company. 1In its simplest form, each
IBM-type card represents a particular channel. Cards are manually stacked in
the desired order and loaded into the reader. The reader itself programs the
order of the features as each card is brought to the read head. The sequence
can be changed at any time by simply changing the order of the cards.

CARD READER




This basic system can be expanded in many ways. IBM punching equipment can
be used to punch an alpha-numeric description of each feature into the card
itself. All information necessary for traffic, the program log, accounting
and billing goes into a single card.

IBM sorting equipment can then be used to sort the cards into their proper
sequence. At this point the card reader takes over and programs the various
audio sources in their proper order. As each audio source is put on the air,
an electric typewriter types the program log, taking the accurate time from a
digital clock and the program feature description from the card itself. The
commercial cards can then be stored until the end of the month when they are
used for billing and accounting on the appropriate IBM accounting equipment,
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It can be seen that this system is the most versatile in that changes can be
made easily right up to the last minute before air time. The system can be
used with a program service designed for an insertion system, or with mul-
tiple music transports as in a sequential system. Each program feature is
properly logged only when it has actually gone on the air. The tie-in with
traffic, logging, accounting and billing also permits a fully integrated
system with appropriate cost savings in all departments of the station. 1Its
major disadvantage is that the equipment itself is more expensive and complex
than the simpler insertion system. It requires a larger investment and
better engineering personnel.

So much for a brief summary of the various methods of audio switching and
control. In this discussion I hope I have supported our original contention
that programming and enginecering decisions are highly inter-related. Of
particular importance is the method in which music is programmed. This is
not surprising if you consider the fact that since music is some 60 to 90
percent of a given format, a workable method of programming must be found.
The process of recording music for automation can be a most difficult and
frustrating one. Yet, this is the most used element of the program format.
Automation systems are known for consuming enormous quantities of tape.

We at IGM have been recording music for automation, firsc for our own use

and subsequently for syndication, for over four years. The frustrations have
been many. We find that it takes from two to three hours on the average to
program and record a single hour of music. When the expense of time is added
to the investment in recorders, reels, tape, and associated equipment, it is
clear that an hour of recorded music costs from three to five times as much
as it would if programmed live. Of course, pre-recording means that mistakes
can be eliminated and complete control over programming is possible. But to
gain these very important advantages, it is necessary to use a given hour of
music at least three to five times before its cost can be recooped and any
saving effected. 1In many cases, this kind of repetition is impractical due
to format changes, the musical life of the selections themselves, errors in
record, or audience reaction. Especially under these circumstances, peaple
come to the conclusion that automation is not for them.

In addition to providirg reliable equipment, training and the benefit of our
years of experience as automated broadc-sters, we at IGM also feel we can
step into this '"music gap'" by serving as a music programmer and recorder for
many stations. The net result is that each station can get more music at
less cost and with many less headaches.

IGM produces music in two basic ways. The first we call a "program service."
Here the music is fully programmed on a single reel of tape and announced by
an IGM announcer-producer. Local station personnel can then concern them~
selves primarily with the production of non-music features, such as news,
commercials, talk programs and the like. We produce programming services in
the classical, pop-concert, middle-of-the-road, and country and western
categories. These services are designed for use with insertion systems,
though they can be uzed with a sequential system as well.

For those stations that prefer to mix their own distinctive musical blend

and use their own local announcers for music introductions, IGM produces the
Spectrum Series. In this case, music is partially programmed into two basic

14.



gategories by arrangement and tempo. The categories necessary to make up a
given sound, plus any locally produced specialty music, are then loaded on
several music transports and automatically mixed on the zir by the control
unit. Introductions by local DJ's are added if desired. The musical spectrum
from light classics to Top 50 is present in the ""Spectrum Series." These tapes

are designed for sequential and random select systems of all manufacturers.

A few technical words about program recording for automation are also in order.
As indicated, the process can be tedious and frustrating. Leaving out pro-
gramming consideration, the following are some of the problem areas:

l. False switching tones caused by distortion in recording
or by failure to filter low frequencies when recording
switching tones on the program track.

2. Unreliable switching caused by improper levels of
switching tones. If recorded too high, tones distort
and are heard on the air. If recorded too low, tapes
fail to switch. A constant ratio between maximum
recording level and tone level (we record tomes 7 db
below recording level) must be maintained.

3. Varying program levels. There is no operator to ride
gain in automated systems, though leveling amplifiers
give some help. Recording levels must be watched con-
stantly and adjusted without adjusting switching tone
levels. You need good production personnel.

4. Distortion, signal to noise ratio, turntable rumble
frequency response and other factors which govern
technical quality must be constantly checked to insure
that an otherwise good tape need not be junked. This
takes better engineering and particularly beiter pre-
ventative maintenance procedures.

5. Tone placement determines the on~-the-air sound. Tone
placement with regard to the end of the program material
and cuing time left on tapes must be consistent. Again,
good production personnel are needed.

6. Azimuth setting must also be standardized and checked
regularly to insure maximum frequency response when
recording and playing back on different transports.
Loss of highs in music is more noticeable than lack of
highs in speech.

These problems can be solved by good procedures and good people. All tapes
produced by IGM contain a system of test tones to insure quality. Each tape
contains a reference tone indicating maximum recording level, a burst of
sﬁitching tones to permit setting of the sense amplifier, and an azimuth tone
which can be used to set azimuth on each playback transport to insure maximum
frequency response. High speed duplication equipment is used with excellent
results. While there is a loss of frequency response inherent in high speed



duplication, good equipment and good procedures can reduce this loss to
negligible amounts. For example, our tapes run at 7% IPS are flat within 2 db
from 50 to 12,000 CPs, and within 4 db to 15,000 CPS. These standards are
maintained from the recorder through the playback machine of the customer
station.

So much for the present. What will the future bring in the way of new ideas
and techniques? I am perhaps better at gazing into an oscilloscope than a
crystal ball, but there are some recognizable trends at this point.

The first trend will most certainly be the expanded use of broadcast autoe
mation itself. Our best guess is that from 70 to 80 percent of all radio
gtations will be using some method of automatic switching and program congrol
in five to seven years. Even without major new breakthroughs in switching and
memory systems, today's knowledge is producing systems both practical and
reliable enough for use by vittually all stations, The attitude that "we
should wait awhile and see how this whole thing works out''is now largely qut
of date. The time for serious consideration of automation for AM and FM
broadcasters is here.

I might add that if current economic trends continue, all of us will feel
pPressure to eifect cost savings even more in the future.

Secondly, we look for a considerable expansion in the use of syndicated music
services of various kinds. Better quality and lower cost of centrally pro-
duced msic will dictate this trend.

Thirdly, with respect to hardware, we foresee a continuing improvement in
storage methods. This applies to the transports upon which program material
is recorded and stored, as well as the memory system for program control.
Undoubtedly the broadcast industry will watch the space and data processing
industries clogely and steal ideas as they become practical and economical.

Can you imagine a program recording and playback device with complete random
access but with no moving parts? These things sound farfetched today, but so
did a moon shot ten years ago.

Perhaps the radio and television station of the future will use a small
computer. Each time a contract is sold, this information and program schedule
information will be fed to this computer, which, in turn, will completely
schedule all elements of the program schedule, put them on the air, and do all
the logging and billing. If this sounds farfetched, ask your airline travel
agent how your plane reservations to this Convention were made.

Does all this frighten you? It shouldn't, unless progress itself is frighten~
ing. As to job security, automation in radio may well mean fewer jobs in
radio, but they will be better jobs, held by better people, at better pay.

And the public can be better served.

So, now that you all know all about automation, you can go home and hit the
boss for a raise. As for me, I'm going to abandon my crystal ball and go back

to my oscilloscope.

It's been a pleasure being here, and thank you for your attention.

16.




PRACT ICAL EXPERIENCE DERIVED FROM DUAL POLARIZED FM ANTENNAS

BY ROBERT M. SILLIMAN

THANK You, BoB, LADIES AND GENTLEMEN., | WILL GO RIGHT INTO DISCUSSION
OF METHODS OF OBTAINING DUAL POLARIZATION WITH A BRIEF RESUME OF METHODS AND THEN
RETURN TO THE PROBLEMS OF POWER DIVISION IN GREATER DETAIL.

FIGURE 1 SHOWS A SINGLE TRANSMISSION LINE UP THE TOWER LEADS TO THE
POWER DIVIDER. OSEPARATE ANTENNAS ARE USED TO RADIATE HORIZONTAL POLARIZATION
AND YERTICAL POLARIZATION. ANY DESIRED POWER INPUT RATIO BETWEEN 1:8 AnD 8:1
CAN BE OBTAINED BETWEEN THE VERTICAL AND HORIZONTAL INPUTS; HOWEVER, THE VERTI!-
CALLY POLARIZED EFFECTIVE RADIATED POWER MAY NOT EXCEED THE HORIZONTALLY POLARIZED
RADIATION, THE SHORT LENGTH OF HELIAX IS TO PROVIDE SOME TOLERANCE IN THE MOUNTING.
| WILL RETURN TO THE DESIGN PROBLEMS LATER.

MY NEXT SLI1DE SHOWS AN EXAMPLE OF THE SYSTEM A5 INSTALLED AT WGMS-FM IN
WASHINGTON. [N CASE OF A LONGER ANTENNA SYSTEM, THE POWER DIVIDER MAY BE LOCATED
IN THE CENTER OF THE ANTENNA., MY NEXT TWO SLIDES SHOW SUCH AN [INSTALLATION AT
KMSC-FM IN CLEAR LAKE, TEXAS, IN THE HOUSTON AREA.

FREQUENTLY, IT IS DESIRED TO MOUNT THE ANTENNAS WITH VERTICAL AND HORI-
ZONTAL BAYS INTERSPERSED ALONG A SINGLE FEED LINE. FIGURE 2 OUTLINES THIS SYSTEM
AND THE FOLLOWING SLIDE SHOWS SUCH A SYSTEM UNDER TEST AND NEXT WE SEE AN EXAMPLE
(WMAL-FM IN WasHiINGTON, D. C.). | REFER TO THE ANTENNA ON THE LEFT. THE ANTENNAS
MAY ALSO BE FED IN PARALLEL AND THIS METHOD 1S SHOWN ON FIGURE 3.

A THIRD METHOD SHOWN ON FIGURE 4 (S TO SUPPLY A SECOND POWER AMPLIFIER
DRIVEN BY A COMMON DRIVER WHICH ALSO DRIVES THE POWER AMPLIFIER FEEDING THE
HORTZONTAL ANTENNA., HERE A WORD OF CAUTION IS IN ORDER., THE PHASE RELATIONSHIP
BETWEEN THE TWO FINAL AMPLIFIERS MAY BE VARIED MARKEDLY BY THE TUNING OF THE TWO
FINAL AMPLIFIERS--WITHOUT TEST DATA TO SHOW THAT CONTINUALLY CHANGING THIS RELA-
TIONSHIP WILL NOT PRODUCE A HARMFUL CONDITION, | AM SUGGESTING THAT SOME MEANS
BE USED TO MAINTAIN A CONSTANT PHASE RELATIONSHIP BETWEEN THE TWO OUTPUTS. ONE
METHOD FOR THOSE WHO WANT TO BE SURE THAT THE CUTPUTS ARE MAINTAINED IN A CONSTANT
PHASE RELATIONSHIP WOULD BE TO DIPLEX THE OUTPUTS. FIGURE 5 SHOWS A SUGGESTED
METHOD OF CONTROLLING PHASE WITHOUT DIPLEXING. THE FROCEDURE 1S AS FOLLOWS:

1. TUNE BOTH TRANSMITTERS TO THEIR EXACT POWERS AND BEST OPERATING
CONDITIONS .

2. WITHOUT FURTHER TOUCHING THE TRANSMITTER TUNING MINIMIZE THE METER
INDICATION BY SELECTING THE JACK FOR CABLE A AT WHICH THE LOWEST
READING CAN BE OBTAINED ON THE METER BY ADJUSTMENT OF THE VARIABLE
INPUT AT B. INPUT B 1S THEN LOCKED IN POSITION AND THE FINAL AMPLI-
FIERS ARE HENCEFORTH TRIMMED TO MAINTAIN THE MINIMUM READING ON THE
PHASE INDICAT!NG DICDE.

BASICALLY, THE SYSTEM FUNCTIONS BY BRINGING SAMPLES OF THE RF POWER FROM
£ACH FEED WHICH ARE EQUAL AND OUT OF PHASE TO A SINGLE RECTIFYING DIODE AND
INDICATING INSTRUMENT.



PRACTICAL EXPERIENCE DERIVED FROM DUAL POLARIZED FM ANTENNAS (CONT'D)

Now | WOULD LIKE TO SHOW TwO SLIDES OF WMIT BLACK MOUNTAI N, NORTH
CAROLINA. THE FIR3T SHOWS AN INSTALLATION USING SEPARATE FEEDS TO THE HORI!ZONTAL
AND VERTICAL ANTENNA SYSTEMS. AS SHOWN IN THE SECOND SLIDE,; THE HORIZONTAL ELE-
MENTS HAVE BEEN ENCASED IN RADOMES TO PROTECT THEM FROM THE EXTREME ICE COND!TIONS
EXPERIENCED AT MT. MITCHELL. THE ANTENNA SYSTEM Is 6763' AMSL,

Power DiviDER PERFORMANCE

| WOULD LIKE AT THIS TIME TO RETURN TO THE SUBJECT OF POWER DIVIDER
PERFORMANCE. THE PERFORMANCE OF A POWER DIVIDER MAY BE AFFECTED BY THE LOAD
IMPEDANCE INTO WHICH IT WORKS. CONSIDER FIGURE 6, A TYPICAL POWER DIVIDER., ALL
IMPEDANCES INTO AND OUT OF THE UNIT ARE 50 OHMS., HOWEVER; (T CONTAINS TwO
MATCHING SECTIONS. EACH TRANSFORMS 50 OHMS UP TO A HIGHER IMPEDANCE SO THAT THE
TWO IMPEDANCES ADDED IN PARALLEL AT THE JUNCTION POINT RETURN TO 50 OHMS W!TH
THE DESIRED POWER DIViSiON.

AT LEAST FOR THE MOMENT §{ WILL, BECAUSE OF THE SHORT TIME AVAILABLE,
PASS OVER THE METHOD OF CALCULATING THESE SECTIONS. | WILL COVER THE CALCULATION
OF POWER DIVISION IN THE PRINTED NOTES AND INCLUDE AN EXAMPLE, *| WILL GO TO THE
QUESTION OF WHAT HAPPENS 1F THE TERMINATING LOADS ARE NOT PERFECTLY MATCHED. CON-
SIDER A POWER DIVIDER DESIGNED TO PRODUCE A 50-50 POWER SPLIT. ONE OUTPUT IS
EXACTLY MATCHED. FIGURE 7 SHOWS THE RANGE OF ERROR UNDER DIFFERING CONDITIONS OF
MISMATCH OF THE SECOND OUTPUT. NOTE THAT THE CURVE SHOWS THE EXTREME RANGES OF
ERROR. THE ACTUAL DIVISION COULD BE EXACTLY RIGHT OR ANY DIVISION OUT TO THE
SHADED AREA BEYOND THE CURVE DEPENDING ON THE CHANCE ROTATION OF THE MISMATCHED
IMPEDANCE-~WHETHER HIGHER OR LOWER THAN 50 OHMS,

HOWEVER, IT 1S POSSIBLE THAT THE FIRST LOAD MIGHT ALSO HAVE SOME
STANDING WAVE RAT{O OTHER THAN UNITY. FIGURE 8 SHOWS ONCE AGAIN THE RANGE OF
ERROR WHICH MAY RESULT W!TH ONE INPUT MATCHED TO 1.1 TO 1 AND VARIOUS VALUES
FOR THE OTHER.

FiGURE 9 SHOWS THE SAME JNFORMATION WITH ONE INPUT MATCHED TO 1.2 TO 1
AND WITH VARIOUS VALUES FOR THE OTHER. THESE SLIDES WILL BE FURNISHED WITH THE
PRINTED RESUME., | BELIEVE iT IS CLEAR THAT RATHER GOOD MATCHES MUST BE MAINTAINED
TO PROVIDE ACCURATE POWER DIVIS!ION, NOTE THAT WITH BOTH INPUTS MATCHED TO 1.2:1
THE MAX{MUM POSSIBLE ERROR N VERTICAL FIELD WOULD BE APPROXIMATELY PLUS OR MINUS
18%.

EXPERIENCE HAS SHOWN THAT THE ANTENNA FCR HORIZONTAL POLARIZATION WILL
BE EXPECTED TO SHOW GREATER VARIATION FROM 50 OHM IMPEDANCE THAN THE VERTICALS
WHIiCH ARE BASI{CALLY VERY BROAD BAND, ! BELIEVE YOU CAN RELIABLY EXPECT A VERTICAL
ANTENNA TO BE WITHIN 1.2 70 1 AS INSTALLED ON YOUR TOWER., HENCE, ONE SUGGEST tON
MIGHT BE TO FIELD TUNE THE HORIZONTAL ANTENNA TO AN EXACT MATCH MEASURING THROUGH
THE POWER DiIVIDER WITH THE VYERT!CAL OUTPUT OF THE POWER DIVIDER TERMINATED IN AN
ACCURATE 50 OHM L0OAD., THEN CONNECT THE VERTICAL ANTENNA AND NOTE THE COMBINED
SWR , A LITTLE CALCULATION AND REFERENCE TO THE THREE GRAPHS SHOULD GIVE YOU THE
RANGE OF UNCERTAINTY inN THIS PARTICULAR CASE.

* Sge ApPeEnNDiIX 1



PRACTICAL EXPERIENCE DER{VED FROM DUAL POLARIZED FM ANTENNAS (CONT'D)

WHAT ABOUT THE ENGINEER WHO WANTS TO KNOW MORE CLOSELY? HE CAN SPECIFY
THE INCLUSION OF A VAR|ABLE TRANSFORMER BETWEEN THE POWER DIVIDER VERTICAL OUTPUT
AND VERTICAL ANTENNA INPUT. ONE !S5 SHOWN IN THE NEXT SLIDE. |F HE CAN MAKE THE
PROPER CONNECTIONS,; HE THEN CAN MATCH EACH LOAD TO EXACTLY 50 OHMS AND CONNECT
UP; HE SHOULD THEN BE AS ACCURATE AS THE DESIGN OF THE POWER DIVIDER.,

FOR THE EXPERIMENTER WHO 15 STILL NOT SATISFIED, | SUGGEST THE INCLUSION
OF A BirRD THRULINE WATTMETER IN EITHER OR BOTH FEEDS BETWEEN THE POWER DIVIDER AND
THZ ANTENNA INPUTS. THESE COULD BE REMOVED AFTER THE ADJUSTMENT.

THE QUESTION OF PHASE BETWEEN THE VERTICAL AND HORIZONTAL RADIATIONS IS
AN ENTERESTING ONE. FOR CIRCULAR POLARIZATION, THE HORIZONTALLY POLARIZED FIELD
MUST NOT ONLY BE EQUAL TO THE VERT!CALLY POLARIZED FIELD BUT MUST LEAD OR LAG IT
BY 90° IN PHASE AND THIS CONDITION MUST HOLD IN ALL DIRECTIONS. NONE OF THE
ANTENNAS DESCRIBED IN THIS TALK ATTEMPT TO ACCOMPLISH THIS PURPOSE.

ALTHOUGH WE WOULD LIKE CI!RCULAR POLARIZATION IN THEORY WE ARE SO FAR
ONLY ATTEMPTING TO MAINTAIN EQUAL VERTICAL AND HORIZONTAL F!ELDS BUT NOT THE 90°
PHASE RELATIONSH!P,

CONCERN HAS BEEN EXPRESSED OVER THE EFFECTS OF VARIATIONS FROM THE 90°
PHASE RELATIONSHIP AND A NUMBER OF STATIONS HAVE INSTALLED PHASING SECTIONS IN
THE FEED SYSTEM TO PERMIT EXPERIMENTATION WITH THE PHASE. UNFORTUNATELY, SINCE
THE RADIATORS ARE NOT COAXIAL AND AT THE SAME VERTICAL POLSITION 90° PHASING CAN
ONLY BE OBTAINED !N ONE OR TWO PARTICULAR DIRECTIiONS.

To MY KNOWLEDGE NO ONE HAS EXPERIMENTED EXTENSIVELY WITH THE PHASING,
NOR HAVE ANY INSTANCES OF KNOWN DIFFICULTIES FROM IMFROPER PHASING OF THE COMPONENTS
BEEN BROUGHT TO MY ATTENTION., PERHAPS 50MEONE WiLL VOLUNTEER TO RESEARCH THIS
FROBLEM OUT BEFORE THE NEXT NAB. THERE ARE ALWAYS MANY QUESTIONS AND FEW ANSWERS.
AT THE PRESENT TIME THE BEST SUGGESTION | CAN MAKE 1S NOT TO WORRY ABOUT THE PHASE
BUT NOT TO LET IT VARY FROM DAY TO DAY, WHATEVER IT 1S5--HOLD 1T,

AT THI3 STAGE, A SPEAKER ON TH!S SUBJECT S EXPECTED TO PREDICT THE FUTURE
SO THAT HE CAN BE REMINDED IN THE YEARS TO COME OF JUST HOW WRONG HE HAS BEEN. |
WIiLL NOT BREAK WITH TRADITiION.. THESE ARE MY PREDICTIONS,

1. As FM INCREASES TO A DOMINANT POSITION,; | BELIEVE NEARLY ALL
STATIONS WILL GO TC DUAL POLARIZATION TO SERVE THE TABLE MODEL
RAD!OS AND THE AUTOMOBILE AUDIENCE,

2. ANTENNAS W!LL BECOME MORE COMPLEX INCORPORATING BEAM TILT AND NULL
FILL MORE FREQUENTLY AND OF COURSE DIRECTICNAL!ZATION.

3, STATIONS WillL BE !NTERESTED IN POWER DIVIDING AND DIPLEXING SYSTEMS
WHICH CAN BE SWITCHED TO PROVIDE EMERGENCY OPERATION IN CASE OF
ANTENNA OR TRANSMISSION LINE FAILURE,

4, TV STATIONS ARE LIKELY TO SERIOUSLY CONSIDER ADDING VERTICAL
POLARIZATION,

GIVEN AT THE 19TH NAB BROADCAST ENG!NEERING CONFERENCE
ROBERT M. SILLIMAN = - MARCH 23, 1965
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METHOD OF OBTAINING DUAL POLARIZATICN
BY MOUNTING ANTENNA ALONG A SINGLE FEED LINE
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DUAL POLARIZATION BY PARALLELING
ANTENNAS FROM A SINGLE POWER DIVIDER
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DUAL POLARIZATION THROUGH SEPARATE ANTENNA SYSTEMS
WITH SEPARATE AMPLIFIERS DRIVEN BY A COMMCN EXCITER
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APPENDIX 1

POWER DIVIDER DESIGN

IN ORDER TO PROPERLY BUILD A POWER DIVIDER, THE FiRST PROBLEM IS TO
GET ACCURATE INFORMATION ON THE EXACT DIVISION SPECIFIED BY THE CUSTOMER'S
CONSULTING ENGINEER. THIS INFORMATION |S NORMALLY GIVEN TO THE SALES ENGINEER
BY THE STATION'S CONSULTING ENGINEER OR MAY BE DER!VED FROM THE APPLICATION AS
FILED WiTH THE FCC. THIS INFORMATION IS THEN TRANSFERRED TO A POWER DIVIDER
DESIGN FORM, AN EXAMPLE OF WHICH FULLY WORKED OUT IS INCLUDED HEREWITH. |
BELIEVE IT WILL BE CLEAR FROM FOLLOWING THE EXAMPLE HOW TH!S WAS WORKED OUT.
THE END PRODUCT Y!ELDS A CUSTOM DIAMETER FOR AN INNER CONDUCTOR OF A MATCHING
SECTION LEADING TO THE HORIZONTAL OUTPUT AND VERTICAL OUTPUT OF THE POWER
DIVIDER., THE LENGTHS OF THESE SECTIONS ARE, OF COURSE. MADE A QUARTER WAVE
AT THE CUSTOMER'S FREQUENCY.




POWER DIVIDER DESIGN

NAME OF APPLICANT isz!n1p/@

CITY AND STATE

CaLL FrReqQu

ENGINEER'S NAME

DaTE

(SUPPLYING INFORMATION BELOW)

ENCY

REMARKS :

I NFORMATION SOURCE HorizZONTAL VERTICAL  ToOTAL
ERP FCC APPLICATION 20 fw 20 Kw

(OR CONSULTANT) _

POWER GAIN ERI + Avdyew Rl 9,3/
REQUIRED INPUT POWER (CALCULATED) J.57 3.77 7, 34
POowER RATIO (CALCULATED) 0186 0,514 {00
CONDUCTANCE X 10 ~= (CALCULATED) 9,72 i, 298 2000
IMPEDANCE OHMsS (REsISTiVE)(CALCULATED) {03 97,3 5 C

FOR HORIZONTAL

MATCHING SECTIONS

71,9

138 LoG,, ( 3'227) = 71.9
3.027
LOG,, ( a ') = 082
3.027 i
- 3.3ir & H = 0,913

WHERE H
WITHIN HORIZONTAL SECTION.

<
1]

WITHIN VERTICAL SECTION,

FOR VERTICAL

J IO )(77.3: 697

138 LoG,, ( 3'327)= ¢9.7
3.027
LOG,, V1= 0506
3.027

= 3.205 V= g, f/é‘E'

DIAMETER OF INNER CONDUCTOR IN QUARTER WAVE MATCHING SECTION

DIAMETER OF INNER CONDUCTOR IN QUARTER WAVE MATCHING SECTION

/



PRACTICAL EXPERIENCE DERIVED FROM
DUAL POLARIZED FM ANTENNAS

1 INTRODUCTION

During the past two years a great amount of interest has been directed toward
achieving more uniform coverage from FM Broadcast Stations through the use
of dual polarized FM transmitting antennas. Such a dual polarized FM trans-
mitting antenna was installed at Station WNHC-FM, in New Haven, Connecticut
The antenna feed system was modified to provide for radiation of horizontal
polarization only, for radiation of vertical polarization only, or for radiation
with a combination of horizontal and vertical polarization, to determine the
effect. not only upon the service field created thereby. but also upon the inter-
ference potential of these fields

2 DESCRIPTION OF EQUIPMENT EMPLOYED: TRANSMITTING

The transmitting antennas consisted of an 8-bay horizontally polarized antenna
mounted on one leg of a 300 foot self-supporting tower and an 8-bay vertically
polarized antenna mounted on an adjacent leg of the tower. The two antennas
are separated by approximately 12 feet. The antennas are fed through a50/50
power splitter with all the individual feed lines for eachantenna originating from
their own junction box. A coaxial switch was installed in the sectionofline be-
tween the power splitter and the vertically polarized antenna junction box so that
the power being fed the vertical antenna couldbe switched into a dummy load. It
was, therefore, possible to make field intensity measurements withonly the hori
zontally polarized antenna excited or both the horizontally and vertically polarized
antennas excited. The effective radiated power in the horizontal plane was 10 KW
and in the vertical plane 9 5 KW. The gain of the vertically polarized antenna
was slightly lower than the horizontally polarized antenna thus accounting for
the difference in the effective radiated power The VSWR of the system was1.15
and remained the same for all modes of operations

During the latter portion of the tests, the coaxial switch was movedto the section
of the line between the power splitter and the horizontally polarized antenna, per-

mitting the power normally fed into this antenna to be switched to a dummy load

By this means, it was possible to make measurements on the signals from the ver
tically polarized antenna alone

3 DESCRIPTION OF EQUIPMENT EMPLOYED: RECEIVING

Toassure accuracy of the measured fields from the dual polarized FM transmitting
antenna, it was necessary to design a dual polarized receiving antenna that would
measure the horizontal and vertical fields simultaneously. The design of this

antenna consisted of a horizontal balanced dipole mounted on the bottom skirt of a



coaxial vertical dipole. It was necessary to bring the coaxial cables from the
dipole down through the bottom skirt of the vertical antenna to eliminate radi-
ation from currents flowing in the coaxial sheath. Tests on this antenna
indicated 37 db decoupling between the horizontal and vertical antennas. The
antenna was designed and built by Shively Engineering Laboratories Inc. of
Raymond, Maine.

Simultaneous horizontal and vertical fields were recorded by using two VHF
Field Intensity Meters to feed two chart recorders. The antennas were raised
to a height of 30 feet during all measurements. Toassure a homogeneous field,
measurements were recorded by making runs varying in length from 150to 500
feet derending upon available clearances.

The service area fields were measured with the same equipment with the
exception that four spot measurements were made at each location, instead of

a continuous chart recording because of limited clearances inpopulated areas.

4. THE MEASUREMENT PROCEDURE

A. Close-in Measurements

A number of close-in (2 to 5 miles) measurements were made to determine the
vertical component of the radiation from the horizontal transmitting antenna.

Line-of-sight locations were chosen, which had Fresnel clearance, for these
measurements. The vertically polarized component measured from 14.9to 32.0
db below the horizontally polarized component of the field. The average of these
locations showed the vertical field to be 22.2 db below the horizontal field.

A second set of measurements was made at these same measuring points with
only the vertical antennas excited to determine the horizontal component of the
radiation from the vertical transmitting antenna. It is interesting to note that
the horizontally polarized component measured from 13.8 to 38.8 db below the
vertically polarized component of the field, and the average of these locations
showed the horizontal field to be 23.0 db below the vertical field.

B. Service Field Measurements

To determine the effect of the addition of the vertically polarized field to the hori-
zontally polarized field in the service areas of WNHC-FM, a number of measure-
ments were made in the Hartford and New Haven Areas. The Hartford Area is
approximately 25 miles from the transmitting site. The transmission path isover
terrain which producedvarying degrees of shadowing starting with practically line-
of-sight in West Hartford to moderate shadowing in East Hartford. The dual polarized



antennas are mounted on the north face of the tower which is toward the City of
Hartford. A grid system was laid over a city map of the Hartford Area so that
most of the 49 grid points fell in the populated area shown on Map No. 1. Mea-
surements were recorded at 29 of these grid points with the greatest concentra-
tion of measuring locations being in the downtown Hartford Area. The locations
were chosen by going to the grid point and then finding a site nearest the grid
point where the measuring antenna could be raised to 30 feet with sufficient
clearance to move the vehicle approximately 60 feet. Ateachofthese locations
four spot measurements were recorded with the vehicle being moved about 20
feet between spots. At each location, measurements were recorded while trans-
mitting with the horizontal and vertical antenna, the horizontal antenna only, and
the vertical antenna only. The four spot measurements at each of the locations
were then averaged and this data is tabulated in Table I.

Similar measurements were made inthe New Haven Area, as shown on Map No. 2.
The New Haven Area is approximately 9 miles from the transmitting site. Here
the transmission path is over very rough terrain in that the City of New Haven is
located at the base of a number of mountains which end abruptly and almost im-
mediately before entering Long Island Sound. The terrain produced very severe
shadowing in some areas, while in some parts of the City farther south, line-of-
sight paths were obtained. The transmitting antennas, however, are mounted on
the opposite side of the tower from the City of New Haven. A grid system with
30 grid points was used. Measurements were recorded at 20 of these grid points
which fell in populated areas. The same procedure for making the measurements
was followed as for the Hartford Area readings. This data appears in Table II.

S. DISCUSSION OF RESULTS

The problems sought to be resolved by the tests and measurements made upon
WNHC-FM may be summarized as follows:

Does the addition of a vertically polarized component

of field, approximately equal in magnitude to the hori-
zontally polarized component already present, result

in a measurable improvement in the service provided
by the FM station throughout its service area.

By plotting the Hartford Area measurements on probability paper, the following
conclusions can be reached. While transmitting with horizontal polarization, the
horizontal field at 50% of the locations was at least .440 millivoit per meter and
increased .66 db to .475 millivolts per meter when dual polarization was trans-
mitted. The vertical field at 50% of the locations was at least . 365 millivolts per
meter when vertical polarization was transmitted and increased .8 db to .400

millivolts per meter when dual polarization was transmitted.



These Hartford Area measurements show that the horizontal and vertical fields
are approximately equal and change very little when the vertically polarized
component is added to the horizontally polarized component.

The New Haven Area measurements tell a completely different story when plotted
on probability paper. The horizontal field at 50% of the locations was at least
1.90 millivolts per meter when transmitting with horizontal polarization but in-
creased 2.4 db to 2.43 millivolts per meter when transmitting with dual polari-
zation. However, much to our surprise, the vertical field at 50% ofthe locations
was at least 7.50 millivolts while transmitting with vertical polarization andthis
field did not change when dual polarization was transmitted. It is interesting to
note that at 50% of the locations the vertical field is 9.8 db greater than the hori-
zontal field

After analyzing the New Haven Area measurements, several interesting observations
can be made. At 90% of the locations the horizontal field improves when the dual
polarized antenna is used. The vertically polarized field at 80% of the locations
was higher than the horizontally polarized field when transmitting with the dual
polarized antenna.

6. CONCLUSIONS

Since these observations deal with the service fields from an FM station, their time
variation factor is not so important, and consequently, conclusionscanbe drawnon
the basis of a single set of measurements. We might, therefore, conclude somewhat
as follows:

A, In the absence of shadowing or diffraction effects
transmission of a vertically polarized component
adds very little to the signal received ona horizontally
polarized receiving antenna.

B. When receiving antennas having a substantial vertical
component are employed, a correspondingly substantial
improvement in over-all service can be expected.

G. The vertical component appears to have substantial
value for users of automobile FM radios and portable
FM receivers.

D. In the presence of shadowing or diffraction effects,
spots which have very low signal strength when hori-
zontal polarization alone is transmitted, tend to find
a substantial improvement in the horizontally polarized
component of the field in such shadowed areas.



TABLE 1

Hartford Area Measurements

DUAL ANTENNA

Horizontal Vertical

HORIZ. ANTENNA

Horizontal Vertical

VERT. ANTENNA

Horizontal Vertical

Field Field Field Field Field Field
Point No. (mv/m) (mv/m) (mv/m) (mv/m) (mv/m) (mv/m)
Al .360 .720 .330 .095 .079 .740
Bl . 960 .995 .935 . 140 .290 1.100
D1 .260 .245 .235 .038 .032 .235
F1 .370 .190 .280 .034 .070 .210
Gl .730 . 360 .650 .090 .086 . 340
B2 .580 .370 .510 .060 .130 .300
E2 . 750 .890 . 780 .190 .280 .770
A3 .280 .190 .240 .040 .064 . 110
B3 .250 .240 .220 .050 .090 . 180
C3 .960 .720 . 900 . 140 . 130 .455
D3 .260 .089 .170 .038 .090 .120
E3 . 740 .530 .670 L112 .180 .490
G3 .295 .215 .240 .029 .070 .250
A4 .560 .420 .560 .104 .057 .340
B4 .120 .160 .138 .036 .044 .120
C4 .160 .130 . 150 .026 .032 .100
D4 .210 .190 .190 .022 .064 .160
E4 . 500 .400 .490 .120 .150 .330
G4 . 745 .320 .650 .093 .120 .230
A5 .350 .300 ,300 .078 .045 . 180
BS .490 .590 .480 .080 .083 .525
F5 .360 .335 .330 .073 .045 .298
G5 .395 .420 .350 .047 .110 .370
Co6 .350 .610 .370 .057 .095 . 9570
D6 .430 .390 .400 .065 .080 .355
A7 1.640 1.100 1.630 .050 . 140 1.240
B7 .820 .510 .850 . 150 .093 .360
F7 .380 .400 .420 .065 . 100 . 340
G7 .200 .205 . 180 .018 .056 210



TABLE II

New Haven Area Measurements

DUAL ANTENNA HORIZ. ANTENNA VERT. ANTENNA

Horizontal Vertical Horizontal Vertical Horizontal Vertical

Field Field Field Field Field Field

Point No. (mv/m) (mv/m) (mv/m) (mv/m) (mv/m) (mv/m)

Al 1.950 3.100 2.500 0.210 1.360 2.900
Bl 3.100 5.250 2.375 0.420 1.160 5.200
Cl1 2.650 10.900 1.900 0.450 1.310 8.400
D1 0.960 0.890 0.415 0.110 0.810 1.230
E1l 6.600 20.250 6.100 0.460 5.600 20.750
F1 1.600 6.180 0.865 0.103 1.500 6.230
C2 3.100 11.300 1.640 0.320 2.180 10.750
D2 1.250 3.500 0.680 0.135 0.790 4.500
E2 2.560 8.750 1.425 0.265 1.850 10.200
B3 4.450 6.600 4.300 0.480 1.880 10.100
C3 1.650 4.480 0.850 0.131 0.990 5.730
F3 1.100 5.100 0.280 0.056 1.000 5.650
A4 1.950 1.950 1.900 0.150 0.360 2.350
B4 1.100 4,330 0.805 0.110 0.695 4.880
E4 6.150 13.500 5.500 0.580 0.800 15.100
F4 2.080 5.300 0.640 0.070 1.650 5.620
AS 6.430 4.280 4.850 0.370 1.230 3.730
B5 4,180 4.150 1.100 0.080 2.350 4.130
ES 1.060 7.930 1.710 0.130 0.980 7.930
F5 2.100 15.480 1.450 0.115 2.200 17.150
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STEREOPHONIC TRANSMISSIONS VIA

RELAY II SATELLITE

Carl R. Rollert
COLLINS RADIO COMPANY

DALLAS, TEXAS



IT.

It is the hope of the U. S. delegation to the current meeting of Study
Group X of the CCIR that the U. S. stereo standards will be adopted
internationally. At this very time they are in session in Vienna and
this is one thing on the agenda. There are two systems being considered,

the U. S. "Pilot-tone" and the Russian 'Polar Modulation'.

This paper concerns a project initiated to demonstrate the feasibility

of long path transmission of the U. S. system. A good way to obtain such
a path and be able to have the same persomnel be at the transmitting and
receiving ends at the same time is to use a satellite capable of relay-
ing the stereo composite signal. The satellite Relay II was determined

to best fit the requirement and arrangements were made by Harold Kassens
of the FCC and Joe Peters of NASA to use two passes of Relay II, ome each
on February 2 and February 3 of this year. The tracking station where

we did the work was the NASA Relay site in the Mojave desert some 50 miles
from Barstow, California. The results were up to our expectations and, we

feel, proved our contentions regarding the U. S. system.

Figure 1 is a block diagram showing the equipments used. Those in red

are the NASA supplied equipments.

The test tonmes and test program were played back from tape through the
Collins 786M-1 Stereo Generator where the wide band composite signal was
generated, then run through a Collins 27E-7 amplifier/modulator. This
unit was simply used as an impedance ''changer', if you will, to go from
the 786M-1 output at 600 ohms to the 72 ohms needed to feed the trans-

mitter.



This slide shows the antenna used to receive the signal from the beacon
transmitter aboard Relay II. This signal was received several minutes
before capture could be achieved by the big dish. The equipment is turned
on from the ground when proper time comes. The battery condition is tele-
metered to the ground control and when discharged to a certain point the

equipment is turned off, even if the experiment is net complete.

The 10 kw transmitter operating on 1725 mc was fed into this 60 foot dish.
The ERP of the transmit system was just over 150 megawatts with a .3

degree beam angle. Relay II receives the signal and without demodulating
changes the frequency to 4170 mc, triples the deviation and retransmits

at a power level of 10 watts. This is in turn captured by the same 60

foot dish with a receive gain of 51 db and is fed to a parametric amplifier,
then to the receiver. The input signal level is in the order of magnitude

of -95 DBM. Later I will show a plot of the actual received levels.

The maximum deviation transmitted on 1725 mc is 4.19 mc peak to peak.
Since the satellite triples the deviation, the received deviation is 12.57
mc peak to peak maximum. We operated somewhat under this to keep the peak
distortion at a minimum. However, assuming one-half deviation, we had a

deviation ratio of over fifty to one.

The output of the receiver was fed into the stereo demodulating circuitry
of the Collins S00C-1 stereo monitor and then recorded on an Ampex 351

recorder.

III. Since the amount of time the satellite is available cn each pass is in

the order of 30 minutes, a simulator was made available for set up and



check out of the system. The satellite simulator is located on a tower
11,000 feet away from the transmitter site, and is adjusted so that system

levels are for all intent the same as when relaying through Relay II.

We had indicated to NASA we would need a system bandwidth in excess of
150 kc and the first trial was made with the narrow band modulator and
demodulator which have a 300 kc pass band. Figure 2 shows the results.
About here we were about to pack up and go home. However, we did decide
to try the wide band equipments. We had been reluctant to use the wide
band modulator (12 mc bandwidth) because it was felt the S/N ratio to
the relatively narrow band signal would be unsatisfactory. However,
after the poor results obtained with the narrow unit we had little to
lose by giving it a try. The noise measured -48 db which was adequate,
so we proceeded with the separation check. Figure 3 shows the results.
You will note at the low end the degradation, which is attributed to the
relay system phase and audio frequency response problems, at frequencies

below 200 cps.

Above 200 cps we were able to maintain sepsrations in excess of the
required 29.7 db. If a system had been used that was phase linear
within 3 degrees and flat within .5 db throughout the frequency range
we are certain the results would show the path length doesn't enter into

the problem.

With the above results from the simulator we were confident that the

results obtained through the satellite would be satisfactory.

As you can see from Figure 4, our assumptions were correct. Path length



had no measurable effect. The distance at the start of the experiment

was 6300 miles or a total path of 12,600 miles and at the conclusion the
path length was 8200 miles. Still deficient at the low end and good above
200 cycles. The transmitter/receiver frequency response part of the

system is plotted in Figure 4 to explain the low end separation readings.
The phase linearity can be assumed to deteriorate due to steep slope of
audio response. The signal as fed into the system from the 27E-7 amplifier
was measured and plotted here in Figure 5 with the same frequencies after

going to the satellite and back.

0f additional interest, I believe, is the plot in Figure 6 of the S/N
ratio during the run. The readings were taken with the tape recorder
still running with the nonmagnetic leader passing over the pickup head.

They were taken at the times indicated during the pass on February 2.

Plotted also in Figure 6 is a typical signal strength versus time

curve. The actual start time was 1455 MT and the time at end of the
plot was 1535. It will be noted the S/N curve shows little correlation
to the signal strength variations we encountered. To those of us not
normally working with transmitting and receiving equipment of this type,
the performance of the circuit was fantastic. 12,000 miles in two hops

with an increase of noise level of 3 db seemed unbelievable.

Now I want to play 5 minutes or so of a tape as received back from
Relay II and recorded from the pass on February 3. Copies of this tape
are being send by NASA to all stations broadcasting FM stereo for their

use if they so desire.
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TESTING STANDARD BROADCAST TRANSMITTER SITES

OooooooooootoonR N.. JAMES

WiTH OUR CITIES AND METROPOLITAN AREAS RAPIDLY EXPANDING, IT IS
IMPORTANT THAT PROPER SITES BE CHOSEN FOR NEW BROADCAST STATIONS OR FOR
THE RELOCAT!ON OF EXISTING STATIONS. EXISTING STATIONS FREQUENTLY FIND
THAT THEY ARE FORCED TO MOVE THEIR TRANSMJTTER SITES FARTHER FROM THE
CENTER OF THEIR CfTY, AND THE FeperaL CoMMuNicAaTions CoMMisSSION HAS
BECOME MORE CRITIGAL OF CITY COVERAGE REQUJ}REMENTS. T[HE MORE DISTANT
SITES COUPLED WITH EXPANDED CITY LIMITS MAKE I T INCREASINGLY ESSENTIAL
THAT TRANSMITTER SITES BE CHOSEN WHERE GROUND CONDUCTIVITIES ARE SUCH AS

TO PROVIDE ADEQUATE CITY COVERAGE.
FCC SecTioN 73.188 (M) sTATEs:

WHILE AN EXPERIENCED ENGINEER CAN SOMETIMES SELECT A
SATISFACTORY SITE FOR A 100-WATT STATION BY INSPECTION,

{T IS NECESSARY FOR A HIGHER POWER STATION TO MAKE A FIELD=
INTENSITY SURVEY TO DETERMINE THAT THE SITE SELECTED WILL

BE ENTIRELY SATISFACTORY. THERE ARE SEVERAL FACTS THAT
CANNOT BE DETERMI[NED BY [NSPECTION THAT MAKE A SURVEY VERY
DESI1RABLE FOR ALL LOCATIONS REMOVED FROM THE ciTv. OFTEN
TWO OR MORE SITES MAY BE SELECTED THAT APPEAR TO BE OF EQUAL
PROMISE. IT 1S ONLY BY MEANS OF FIELD-INTENSITY SURVEYS
TAKEN WITH A TRANSMITTER AT THE DIFFERENT &iTES OR FROM
MEASUREMENTS ON THE SIGNAL OF NEARBY STATIONS TRAVERSING

THE TERRAIN [NVOLVED THAT THE MOST DESIRABLE SITE CAN BE
DETERMINED. THERE ARE MANY FACTORS REGARDING SITE
EFFICIENCY THAT CANNOT BE DETERMINED BY ANY OTHER METHOD.
WHEN MAKING THE FINAL SELECTION OF A SITE, THE NEED FOR A
FIELD~INTENSITY SURVEY TO ESTABLISH THE EXACT CONDITIONS
CANNOT BE STRESSED TOO STRONGLY. I|HE SELECTION OF A PROPER
SITE FOR A BROADCAST STATION IS AN IMPORTANT ENGINEERING
PROBLEM AND CAN ONLY BE DONE PROPERLY BY EXPERIENCED RADIO
ENGINEERS .,

F1ELD STRENGTH MEASUREMENTS TAKEN FROM EXISTING STATIONS TOWARD THE
PROPOSED S!ITE ARE OF INTEREST, BUT THE FCC I1NSiSTS THAT THESE MEASUREMENTS
DO NOT ALWAYS REFLECT THE COVERAGE WHICH MAY BE OBTAINED FROM THE ACTUAL
SITE TOWARD THE CITY, ALso, MANY TIMES THERE IS NO SUITABLE STATION FROM
WHICH SUCH MEASUREMENTS MAY BE TAKEN, FOR THESE REASONS, IT 1S FREQUENTLY

ESSENTIAL TO CONDUCT F{ELD MEASUREMENTS FROM THE PROPOSED SITE.,
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PRELIMINARY CALCULATIONS OF CITY COVERAGE ARE USUALLY MADE USING
FCC FiGURE M-3 GROUND CONDUCTIVITY VALUES IN THE ABSENCE OF ACTUAL MEASURED
GROUND CONDUCTIVITIES. ACTUAL GROUND CONDUCTIVITIES MAY DIFFER WIDELY FROM
THOSE VALUES SPECIFIED IN THE M=3 MAPS. IN ADDITION, THE MANY BUILDINGS
AND STRUCTURAL STEEL CONSTRUCTION, AS WELL AS MANY POWER AND TELEPHONE LINES
WHICH ARE USUALLY ABUNDANT IN CITIES, LOWER BY ABSORPTION THE RAD!O SiGNAL
SERVING THE CITIES. THIS (S ESPECIALLY TRUE IN THE INDUSTRIAL, AND TO A
LESSER EXTENT, IN THE COMMERC!AL AREAS. HENCE, WHILE FIGURE M-3 conpucTiv-
ITIES MAY SHOW AN ADEQUATE CITY COVERAGE, THE ACTUAL COVERAGE MAY BE
APPRECIABLY LOWER. THE ONLY WAY TO ENSURE ADEQUATE CITY COVERAGE 1S5 TO
MAKE MEASUREMENTS THROUGH THE CiTY ON SEVERAL RADIALS BEFORE EXTENSIVE
TRANSMI TTER ANTENNA INSTALLATIONS ARE CONSTRUCTED.

AFTER CHOOSING THE BEST POSSIBLE SITE BASED ON RECOMMENDATIONS
CONTAINED IN THE FCC RULES, ACTUAL TEST TRANSM[SSIONS FROM THE SITE SHOULD
BE CONDUCTED. FOR THESE MEASUREMENTS, TEST TRANSMITTERS HAVING POWERS OF
FroM 100 To 250 WATTS HAVE PROVED ADEQUATE. THERE ARE SEVERAL TYPES OF
TRANSMI TTERS AVAILABLE ON THE SURPLUS MARKET, WHICH WITH MODIFICATIONS,

MAY BE OPERATED ON A SUITABLE FREQUENCY IN THE BROADCAST BAND. JYP|CAL
TyPES ARE BC-75E, ART-13, BC-610 etc. A HeaTHkiT DX 100 ALso maAv BE
MODIFIED BY MEANS OF THE ADDITION OF LOADING COILS TO OPERATE VERY SATIS=-
FACTORILY ON THE STANDARD BROADCAST BAND FREQUENCIES.

NATURALLY THE BEST POWER SUPPLY FOR THE TEST TRANSMITTER IS OBTA}INED
BY RUNNING A TEMPORARY EXTENSION FROM THE REGULAR 115 voLT 60 cPs POwER
LINE SERVICE. HOWEVER, MOST OF THE TIME WE HAVE UTILIZED A GASOLINE
POWERED AC GENERATOR.

To PROVIDE A GROUND SYSTEM, GROUND RADIAL WIRES OF APPROXIMATELY
1/4 WAVELENGTH ARE LAID UPON THE GROUNG. THEY ARE SOLDERED TO A RING AT
THE ANTENNA BASE WITH THE FAR ENDS USUALLY WRAPPED ARCUND NAILS OR SPIKES
WHICH ARE PUSHED INTO THE GROUND TO SECURE THE WIRES. THE NUMBER OF GROUND
RADI AL WIRES WE HAVE USED HAS VARIED FROM 30 To 90. [N ORDER TO REDUCE
THE COST OF SUCH A TEST GROUND SYSTEM, WE FIND IT DESIRABLE TO USE BARE
COPPER WIRE OF #16 orR #14 size. ALTHOUGH THE LESS EXPENSIVE #18 HAs BEEN
USED, IT IS TOO EASILY BROKEN TO BE RECOMMENDED. WIRE LARGER THAN #14
BECOMES UNNECESSARILY COSTLY.

THE TEST ANTENNA 1S OF PRIME IMPORTANCE. VERTICAL TV TYPE TOWERS
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HAVE BEEN ERECTED HAVING HEIGHTS oF 70 To 120 FEeT. WHERE A SHORT TOWER
HEIGHT CAN BE TOLERATED, THiS METHOD OF SUPPLYING A TEST ANTENNA iS5 THE
MOST SATISFACTORY. IT S THE MOST STABLE AND DEPENDABLE. OHORT ANTENNA
LENGTHS Y|ELD LOW IMPEDANCES WH|{CH MAY PRESENT SOME PROBLEMS [N COUPLING
TO THE TRANSMITTER. A TOP LOADED OR A FOLDED UNIPOLE TYPE OF ANTENNA ALSO
MAY BE USED.

CRANK-UP TEMPORARY TOWERS OF THE TYPES SHOWN IN FIGURE 1A HAVE BEEN
CONSTRUCTED WHICH EXTEND TO HEIGHTS OF APPROXIMATELY 70 FEET. SuCH TOWERS
ARE GENERALLY OF STEEL CONSTRUCTION. PREViOUSLY, CRANK-UP TOWERS MADE OF
ALUM|NUM HAVE BEEN AVAILABLE AT INCREASED COST. JTHE ALUMINUM TYPE |S OF
SUFFICIENT LIGHT-WEIGHT TO BE ESPECIALLY USEFUL FOR TRANSMITTER SITE
TESTING. JTHE HEIGHT OF THESE UNITS MAY BE INCREASED BY AN ADDITION OF A
10-FooT ALUMINUM PIPE ON THE TOP SECTION. THUS, A TRANSPORTABLE CRANK-—UP
ANTENNA MAY BE HAD WiTH A HEIGHT APPROACHING 100 FEET. THIS ANTENNA HEIGHT,
ALTHOUGH USABLE FOR SITE TESTING, STILL MAY SHOW EVIDENCES OF SOME SHADOWING
IN HILLY OR MOUNTAINOUS TERRAIN IN EXCESS OF THAT WHICH WOULD BE OBTAINED
BY A TOWER OF NORMAL HEIGHT. OSUCH ANTENNAS ARE RELATIVELY INEXPENSIVE.

SPECI AL CRANK-UP TOWERS ARE AVAILABLE IN HEIGHTS UP To 122 FeeT. THEY
ARE RATHER EXPENSiVE, APPROXIMATELY $1700, HEAVY AND BULKY. A TRAILER 1S
AVAILABLE FOR TRANSPORTING THIS TYPE TOWER, AS ALSO SHOWN IN FiGgURe la.
ANOTHER CONVENIENT FEATURE OF THIS TYPE TOWER IS THE METHOD OF INSTALLING
THE GUYS BEFORE THE TOWER [S CRANKED UP TO FULL HE[GHT.

FOLD-OVER TOWERS ARE AYAILABLE WITH HEIGHTS uP To some 70 FeeT. To
THE TOP SECTION, AN ADDITIONAL 10 oR 15-F00T PIPE MAY BE ADDED TO |NCREASE
THE HEIGHT To 80 orR B85 FEeTr. HERE AGAIN, THE HEIGHT IS SUCH AS TO YIELD
SHADOWING OF SIGNALS IN HILLY COUNTRY OVER AND ABOVE THAT WHICH MAY BE
EXPECTED FROM REGULAR BROADCAST ANTENNA HEIGHTS. THIS TYPE TOWER |S SHOWN
IN Figure 28.

PUSH-UP TOWER CONSTRUCT|ON HAS BEEN EMPLOYED FOR TOWER HEIGHTS UP TO
250 FEeT. THIS SYSTEM UTILIZES A SPECIAL BOTTOM SECTION, OR A VERY HEAVY
TEMPORARY BASE POLE, WITH A SYSTEM OF PULLEYS OR A WINCH TO RAISE THE TOWER.
THE ToP TOWER SECTION IS FIRST RAISED HIGH ENOUGH SO THAT THE SECOND SECTION
CAN BE BOLTED TO THE BOTTOM OF THE TOP SECTION. JTHE TWO TOP SECTIONS ARE
THEN RAISED HIGH ENOUGH SO THAT THE THIRD SECTION CAN HE BOLTED ON TC THE

SECOND ONE. GuYys ARE ATTACHED A6 REQUIRED. EACH TIME THE SECTIONS ARE
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RAISED TO ADD ANOTHER SECTION ON THE BOTTOM, THE GUYS MUST BE LOOSENED TO
PERMIT RAISING THE ASSEMBLED SECTIONS. WITH THiS SYSTEM OF ERECTING A TOWER,
IT IS ESSENTIAL THAT THERE BE NO WIND SINCE THE GUYS MUST BE VERY LOOSE TO
ENABLE THE ASSEMBLY TO BE RAISED. THIS TOWER ASSEMBLY REQUIRES FIVE MEN,
TOGETHER Wi TH CAREFUL CHOICE OF WEATHER CONDITIONS. ERECTION OF THE TOWER
MAY BE ACCOMPLISHED IN ABOUT THREE DAYS |F NO WIND DEVELOPS. THE HIGHER THE
TOWER IS CONSTRUCTED, THE MORE DIFFICULT IT BECOMES TO RAISE THE TOWER TO
ADD ANOTHER BECTION. BECAUSE OF THE POSSIBILITY OF A SUDDEN BUILD-UP OF
WIND, THIS METHOD OF TOWER ERECT|ON CAN BECOME TRICKY AND HAZARDOUS.

ANOTHER TYPE OF TEMPORARY TOWER WH|CH HAS BEEN USED IS CALLED THE
TELESCOP NG MAST., THESE MASTS ARE RELATIVELY EASY TO ERECT ALTHOUGH THEIR
HE I GHT HAS BEEN LIMITED To 50-100 FEeT. SOME OF THESE MASTS MAY BE ERECTED
BY A HYDRAULIC SYSTEM, THE GREATER HE!GHTS ARE OF COURSE QUITE EXPENSIVE.

A 250-FOOT CONSTRUCTION CRANE, INSULATED BY RUBBER TIRES, HAS BEEN
CONSIDERED AS A TEMPORARY TEST ANTENNA. UNFORTUNATELY, THE COSTS OF RENTING
SUCH A CRANE TO SERVE AS AN ANTENNA HAVE SO FAR BEEN FOQOUND PROHIBITIVE.

AMONG THE MOST RECENT DEVELOPMENTS APPLICABLE FQR USE AS A TEMPORARY
ANTENNA MAST OR TOWER IS THE INFLATABLE MAST. See Figure 2.

INFLATABLE MASTS uP To 100 FEET IN HEIGHT AND HAVING Di{AMETERS OF
6 To 12 INCHES HAVE BEEN DEVELOPED. THESE MASTS ARE FABRICATED OF A LAYER
OF MYLAR COVERED WITH A LAYER OF DACRON SCRIM OR OTHER PLASTIC WITH A VERY
THIN SHEET OF ALUM|NUM BETWEEN THE PLASTIC LAYERS FOR ANTENNA CONDUCTIVITY.
THE MASTS ARE INFLATED TO APPROXIMATELY 10 POUNDS PER SQUARE INCH PRESSURE
AND ARE GUYED WITH NYLON CORDS. SUCH INFLATABILE MASTS HAVE BEEN DEVELOPED
WHICH FOLD TO A VERY TINY PACKAGE WITH AN OVERALL WEIGHT OF ABOUT 15 PounDs
FOR THE MAST, GUYS, HAND OR FOOT PUMP, BASE, GROUNDING CONNECTION, ETCe,
COMBINED. ALTHOUGH 100-FOOT INFLATABLE MASTS HAVE BEEN DEVELOPED, THEY ARE
NOT YET COMMERCIALLY AVAILABLE. [T Is BELIEVED THAT BY THE USE OF SPECIAL
CELLULAR CONSTRUGTION, IT WILL BE POSSIBLE TO DEVELOP INFLATABLE MASTS 1IN
HEIGHTS OF OovER 150 FEET wHICH WOULD BE VERY USEFUL FOR TEMPORARY TEST
ANTENNAS. THE KearrFoTT Division oF GENErRaL PREcCISION, INCe 15 ENGAGED iIN
DEVELOPMENT WORK ON INFLATABLE TOWERS, TRANSM|SSION LINES AND ANTENNAS
WHICH ARE VERY LIGHT WEIGHT AND COMPACT WHEN FOLDED.

MANY MEASUREMENTS WHICH HAVE BEEN MADE IN HILLY OR MOUNTAINOUS TERRAIN

WITH SHORT TOWERS HAVE Y|ELDED LOWER MEASURED GROUND CONDUCTIVITIES THAN
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HAVE ACTUALLY BEEN MEASURED AFTER INSTALLATION OF REGULAR TOWERS OF GREATER
HEIGHTS. THE MEASURED LOWER CONDUCTIVITIES WITH THE SHORTER TOWERS MAY BE
ATTRIBUTED TO AN [NCREASE IN SHADOWING.

EXCESSIVE SHADOW!NG MAY BE AVOIDED BY USING AN ANTENNA HEIGHT EQUAL
TO THE HE|GHT OF THE PROPOSED TOWER. HOWEVER, PROVIDING A TEMPORARY TOWER
OF HEIGHT EQUAL TO THE PROPOSED TOWER MAY BECOME QUITE EXPENSIVE, ESPECIALLY
WHEN LOW FREQUENCIES ARE INVOLVED.

IN AN ENDEAVOR TO OBTAIN AS CLOSE A VALUE OF MEASURED CONDUCTIVITY AS
THAT WHICH MIGHT BE EXPECTED FROM THE ACTUAL PERMANENT TOWER, WE HAVE USED
SEVERAL METHODS OF SUSPENDING A VERTICAL ANTENNA WIRE HAVING LENGTHS OF
1/4 WAVELENGTH OR MORE.

BEnN FRANKLIN UTILIZED A KITE TO SUSPEND A WIRE. SINCE THE EARLY
FRANKLIN TESTS, VAST IMPROVEMENTS HAVE BEEN MADE IN THE PERFORMANCE OF KITES.

BALLOONS L IKEWISE HAVE SUSPENDED 1/4 WAVELENGTH ANTENNA WIRES. BALLOONS,
IN THE ABSENCE OF WIND, HOLD THE ANTENNA WIRE IN A VERTICAL POSITIiON.

FIGURE 3E SHOWS A BALLOON SUSPENDING A 1/4 WAVE VERTICAL ANTENNA. HOWEVER,

AS WINDS APPEAR, THE BALLOON 18 PUSHED HORIZONTALLY, AND WITH VARIABLE WINDS,
THE ANTENNA MOVES CONTINUOUSLY. |TS ANGLE WITH RESPECT TO THE SURFACE OF

THE EARTH AS WELL AS WITH RESPECT TO A MEASURING POINT CHANGES WITH THE WINDS.
ANOTHER DRAWBACK TO THIS SYSTEM IS THAT THE SUN IN THE VICINITY OF MILE=HIGH
DENVER 18 SO INTENSE THAT ORDINARY BALLOONS DEVELOP BULGES ON THE SUN-EXPOSED
SIDE WHICH MAY CONTINUE TO EXPAND TO THE BURSTING POINT. THE INSET IN

FiGURE 3E PICTURES THE BALLOON WITH A SUN=BULGE.

IN CALM, OVERCAST WEATHER THESE BALLOONS WILL DO THE JoB., HOWEVER, IN
DenVER WE couLDN'T GET FCC PERMISSION FOR A TEST PERIOD LONG ENOUGH TO GET
TWO OVERCAST DAYS: — AT LEAST NOT 2 DAYS OVERCAST, WITHOUT WIND, AND WITH
SUITABLE VISIBILITY SO THAT THE BALLOON WOULD NOT BE AN AERONAUTICAL HAZARD.
Two, THREE OR MORE BALLOONS HAVE BEEN USED SIMULTANEOUSLY BY ONE WASHINGTON
CONSULTANT TO BUPPORT A VERTICAL WiRE ANTENNA. ADDING ONE OR MORE BALLOONS
INCREASES THE LIFT, TENDING TO REDUCE THE HORIZONTAL MOVEMENT CAUSED BY WIND.,

VAST STRIDES IN THE DEVELOPMENT OF KITES HAVE BEEN MADE IN CONNECTION
WITH MISBILE RE~-ENTRY PROBLEMS. A KITE CONSTRUCTED 60 AS TO FORM AN AIRFOIL,
OF CELLULAR WING SECTION SHAPE, SHOWN IN FiGURE 4, HAS BEEN USBED. THIS KITE
HAS NO RIGID MEMBER, |T CONSISTS MERELY OF A VERY LIGHT FABRIC. WIND FLOWS

INTO THE CELLS FILLING THEM AND CAUSING THE KITE TO ASBSUME AN AIRFOIL SHAPE
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SIMILAR TO A SECTION OF AN AIRPLANE WINGes [HESE KITES DEVELOP TREMENDOUS
THRUST! A KITE WEIGHING ONLY 2 POUNDS WAS FOUND CAPABLE OF BREAKING AN
ANTENNA WIRE OF COPPER PLATED STEEL. IN FACT, OUR FIELD ENGINEER, WHO
wetGHED 150 POUNDS, WAS DRAGGED ALONG THE GROUND BY THIS 2-POUND KITE EVEN
WITH HIS HEELS DUG INTO THE EARTH. [N THESE TESTS, !T WAS NECESSARY TO
USE A 500# TEST NYLON LINE. THE KITE OPERATES AT AN ATTITUDE ANGLE of 60°
S0 THAT A VERTICAL WIRE MAY BE SUSPENDED FROM THE NYLON LINE AS SHOWN N
THE ILLUSTRATIONS IN FiGURE 4. THIS KITE SUSPENSION IS IDEAL WHERE WINODS
OF OVER 12 KNOTS ARE BLOWING STEADILY. HOWEVER, YOU MAY FIND THAT BY THE
TIME YOU RECEIVE APPROVAL FROM THE FCC TO CONDUCT THE TESTS, THAT THE
WEATHER WILL DECIDE TO REMAIN CALM! [N MOUNTAINOUS TERRAIN, WINDS MAY BE
GUSTY AND QUITE TURBULENT, CAUSING THE ANTENNA WIRE TO MOVE AROUND CON=-
SIDERABLY. THE LINE TETHERING THE KITE SHOULD BE MADE FAST IN A DIRECTION
TOWARD THE WIND. THESE AMAZING AI{RFOIL OR PARAFOIL KITES WHICH MAY SUSPEND
ANTENNA WIRES IN WINDS oF FRoM 10 To 75 kNOTs weERE DEVELOPED BY DOoMiNA JALBERT
OF THE JALBERT AeErOLOGY LABORATORY.

ANOTHER FORM OF ANTENNA SUPPORTER (WE TERM 1T ANTENNA SUSPENDER) IS
A KITE WHICH 18 INFLATED BY FILLING WITH HYDROGEN OR HELIUM TO MAINTAIN ITS
AIRFOIL SHAPE. OSee FicurRes 5, 6 AND 7. THIS DEVICE MAY BE USED TO HOLD UP
AN ANTENNA WIRE IN wiNDs FROM O To 30 oR MORE kKNOTS. W|TH ZERO WIND, THE
HYDROGEN PROVIDES ENOUGH LIFT TO SUPPORT THE WIRE, AND AS WIND DEVELOPS,
THE AIRFOIL SHAPE OF THE KITE CREATES INCREABED LIFT WHICH OPPOSES THE
HOR!ZONTAL MOTION OF THE KITE. THESE KITES, BECAUSE OF THEIR AIRFOIL CON=-
FIGURATION, DEVELOP INCREASED LIFT WITH INCREASED WiND. THE TAIL FORMS A
STABIL1ZER, KEEPING THE KITE ALWAYS HEADED INTO THE WIND, THUS REDUCING THE
SURFACE EXPOSED TO THE WIND THEREBY REDUCING HORIZONTAL MOTION. JHE ADDED
LIFT CREATED BY THE WIND ALSO OPPOSES HORIZONTAL MOTION OF THE KITE SINCE IT
1S TETHERED. THE ILLUSTRATIONS SHOW THE SHAPE OF THIS INFLATED KITE AS 1T
SUPPORTED A 220-FOOT ANTENNA WIRE.

WITH A KITE OR BALLOON IT 15 OFTEN CONVEN|ENT TO ADJUST THE LENGTH OF
THE ANTENNA WIRE UNTIL ZERO REACTANCE IS OBTAINED. THE ANTENNA RESI|STANCE
1S THEN OF A VALUE WHICH MAY BE CONNECTED DIRECTLY INTO A SHORT COAXI[AL CABLE
AND THENCE TO THE TRANSMITTER. DURING MEASUREMENTS THE POWER AS |NDICATED
BY THE ANTENNA AMMETER SHOULD BE MAINTAINED CONSTANT.

THE FIRST STEP IN ASSEMBLY OF THIB8 KITE IS8 THE INSERTION OF THE
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STABILIZER STIFFENERS AS SHOWN IN FiGURE 6B. THE FOLLOWING ILLUSTRATIONS
SHOW THE PROGRESS|VE STAGES OF INFLATION OF THE KITE« FINALLY, THE KITE
I8 SHOWN SUSPENDING THE ANTENNA WIRE.

THIS FORM OF KITE READILY PERMITS SUPPORTING VERTICAL OR NEAR VERT{CAL
WIRES HAVING LENGTHS UP ToO 5/8 WAVELENGTH. NYLON CORD HAVING OVER
700-POUND TEST STRENGTH SHOULD BE USED FOR TETHERING. AGAIN, THIS DEVICE
WAS DEVELOPED BY JALBERT AEROLOGY LABORATORY.

THE ANTENNA WIRE MAY BE AN AIRCRAFT COPPER CLAD STEEL ANTENNA WIRE OF
ABOUT #16 GAuGE; 400 FEET OF THIS WiIRE WEiGHS UNDER 2 POUNDS. SuUlITABLE
SWIVELS SHOULD BE PLACED AT EACH END OF THE ANTENNA WIRE TO ELIMINATE ANY
UNDUE STRAIN FROM TH<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>