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ABSTRACT

AUTOMATION IN THE BROADCAST INDUSTRY

By

James Horace Stone

Few, if any, industries have been able to claim immunity from
technological change. In reality, few have wented to do so, for most
generally technological change has brought new and improved ways of
accomplishing old and trite tasks. The evolution of change has brought
with it a multiplicity of industrisl concepts. None has been more
potentially revolutionary than that concept which is described by the
term “"sutomation."

It is ususlly sgreed that sutomation describes & process of manu-
facture which entsils sutomatic assembly of the product from one stage of
development to the next with minimal humsn intervention. Such arrange-
ments of sutomatic equipment are known as systems.

As initially conceived, sutomation systems were most frequently
applied to the msnufacture or control of mass produced, tangible
products. However, subsequent development, particularly in the field of
systems spplication, has rendered sutomstion desirsble to those indus-
tries whose products are of &n intangible nature.

The broadcast industiry is smong those latter-dsy industries
which are turning to an sutomated concept of product production.

Broadcast equipment manufacturers have crested automatic equipment
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capable of assembly into systems which are able to perform most routine
tasks associated with radio and television programs. Automated systems
for broadcast use can be subdivided and grouped by their respective
functions. These subdivisions include automatic devices for menitoring
of transmission equipment, those automatic devices used in production of
programs, and automatic data processing equipment for office tasks.

¥hile a system approach may be considered the most efficient form
of automation, many broadcasters have adopted the procedures of automa-
tion through a building block spproach, wherein a system which will
adequately serve all departments of the broadcast stations is acquired
over a period of time.

Regardless of the rapidity of acquisition, the success of auto-
mation techniques in the broadcast service ultimately depends upon a
number of variables. Capital availability, employment costs, individual
stations' standards of excellence, and adequate planning are all impor-
tant considerations relative to adoption of an automated broadcast
system.

A perspective on sutomation or any subject is usually sharpened
through a thorough review and analysis of current suthoritative informa-
tion. Unfortunately, even manufacturers' descriptive material may often
lag behind the lightning fast pace ef technological advancements. As a
result, compilations of basic material relative to such specialized areas
a8 broadcast automation are scarce. It is toward the fulfillment of this

information void that this thesis is directed.
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CHAPTER I
INTRODUCTION

The call today is for new ideas to cope with an old force--that
of technological change. Technological change is nothing new in the
history of civilization. It has been suggested that:

Man as a thinking being is also a doer--zlways looking to
improve. Sometimes he is motivated by the economics of a situation:
sometimes by an innate laziness that leads him to conceive labor-
saving techniques; and sometimes by a simple urge to find a better-
than-ususl way of doing things.l

Historical Develcpment of Automation
To see technological change in its proper perspective one should
take a look backward toward its beginning--almost to the beginning of
civilization itself. The following list provides some landmarks which
tell spproximately when and where important steps of technological
change were made:

B.C. 4JOOO Rollers; handles on tools; simple levers and prys; oxen to
hsul sleds.

B.C. 3500 Wheeled carts in Mescpotamia.

B.C. 500 Pulley in use.

B.C. 250 Archimedes improves use of pulleys, levers, screws.

4.D. 250 Wheelbarrows in China.

4.D. 300 Horse-collar in China, enabling horses to haul heavy loads.

4.D. 1800 Steam power in England and Europe.

A.D. 1900 Internal-combustion engine; electric pwer.2

1gichard A. Beaumont and Roy B. Helfgott, Management, Automation,
and People (Brattleboro, Vermont: The Book Press, Y, pP- L-5.

3yalter Buckingham, Automation: Its Impact on Business and
Pecple (New York: Harper and Brothers Publisher, 1961), p. 1.

1







In every century since 1650, man has roughly doubled his knowl-
edge of the world. There has been more technological knowledge gained
in the last fifty years than in all previous history, and the growth
..ppilrl to be accolerati.ng.3

Time has been telescoped by technology. The gap between theory
and invention was fifty to one hundred years in the Renaissance. Now it
is more nearly seven ynrs.h 4 century elapsed between Newton's princi-
ples and Watt's steam engine, but it took only tem years to go from the
A-bomb to the H-bomb. In the past quarter cemtury, the productivity of
the average man has doubled. If the same trend continues in the next
quarter oentury, the average family income could go to $14,000 a year
instead of the 1963 average of $7.000.S This impinges upon vast auto-
matic machines, brought by technological change, capable of extending
the physical cspabilities of man.

The term "technological change® is an extremely broad term. To
better understand it, one should understand its relation to the tem
%science.®

Science is knowledge, formulated to discover genersl truths;
technology is science spplied. It has been suggested that “while
science is concerned with understanding, technology is concerned with

practical uu.'6

3vid., pe 2.
byohm Peschon (ed.), Disci nnoa and Techniques of Systems

Control (New York: Blaisdell Company, » Peo vi.
5!110 Bronn, Jutomation: The Impact of Technological Change
(Washington: American Enterprise Institute, March, 1963), pe 2.

%mmﬁn' op. ﬁo, Pe 2.
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What Is Autamation?

The word "automation® was first used in 1946 by D. S. Harder, a
vice-president of the Ford Motor Company. He employed it to describe a
specific type of machinery. Since then the term has come to be used in
a variety of ways and there is much semantic confusion regarding 11'..7

There are two divergent views on sutomation. One group sees
sutomation as it relates to the use of electronic feedback devices which
make machines self-setting and self-correcting. This group refers to
sutomation as 8 process whereby electronic devices replace human judg-
ment in industry. Those who see automation in this light include
John Diebold, president of the Diebold Group of Mamagement Consulting
Companies. MNr. Diebold stated before the Subcommittee on Automation and
Energy Resources in 1960 that automation meant

e o o & basic change in production philosophy. . « « & means of
organizing or comtrolling production processes to achieve opti.-ua
use of all production resources--mechanical, material and human.
Walter Reuther, testifying before a Congressional committee in 1955,
represented this same point of view when he stated:
hatemation makes a completely new development in the technological
process because sutomation, in addition to substituting mechanical
pover for human power, begins to substitute mechanical judgement for
hwman judgement--the machine begins to substitute the thinking

precess on & mechinical basis for the thinking precess which hereto-
fore was done exclusively by the human mind.?

Thomas Kennedy and Frank D. Plaut, Automation Funds and Dis-

ed Workers (Bostons Harvard University--Diviasion of Research,
5? duate School of Business Administration, 1962), p. 2.

8!1.8., Congress, Joint Economic Commities, News Views on Auto-
mation, 86th Cong., 2nd Sess., Rept. 1152, p. 84.

90.8., Congress, Hearings, Subccamittee on Econamic Stabilisza-
tion of the Joint Cemmittee on Ec Economic Report, "Automation and
Technological Change," 1955, p. 121.
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Professor Walter Buckingham implies a similar view when he shows how
mechanization (the use of machines to perform work) has been & natural
development from changing technology. Automation, however, he sees as a
major phase in the advancement of technology. He states:

Mechanization extended man's muscles; automation extends his
brains.l0

Another authority who takes the similar view that sutomation is different
from earlier technological chiange is Professor Charles C. Killingsworth
of Michigan State University. His views as advanced in 1963 before the
United States Senate Committee on Labor and Public Welfare were that
It is important to distinguish sautmmation from earlier kinds of
mechanization, technological change, er economic change, although a
great many people use all of these expressions interchangeably.
e ¢ o my definition of automation_is "the mechanisation of sensory,
thought, and control processes."

A second group uses the term automation more broadly and looks
upon sutcmation as simply an extension of mechanization. This position
is expressed by Don G. Mitchell, chaimean and president of Sylvania
Electric Products. He states:

e o o Automation is only a more recent term for mechanization which
has been going on since the industrial revolution began.12

Former Secretary of Labor James P. Mitichell is quoted as saying:

Automation produces a fear of change. In a technical sense the work
represents technological change, which surely is nothing new. 3

10gdwerd L. Cushman, Gerald G. Somers, and Nat Weinberg (eds.),
g ting to Thchnological Change (New York: Harper and Row, Publishers,

)s P°

IICharlol Markham (ed.), Jobs, Men and Machines: Problems of
Automation (New York-London: Frederick A. Prseger, 196kL), p. 2L.

12Konnody and Plaut, loc. cit.

13‘I-pact of Automation,® Monthly Labor Review, Bulletin
No. 1287 (November, 1960), 21.







Also included in the second group is Dr. Cledo Bruneti, director of
Engineering Research and Development of General Mills, Incorporated, who
has saids:

Antemation is a newly coined word to describe an old old process.

o o o Antmationltl in truth but a phase of our continuing techno-

logical advance.

A third growp might use the term still more broadly to describe

virtually any change which results in greater productivity per man-hour.
This view suggests thaf. the term sutemation means the application eof

cest-reducing machines and techniques. Kennedy, in Automation Funds and

Bisplaced Workers, adepts the term sutemation im this broad sense. He

believes that cammon usage of the term sutemation in Mmerican industry
suggests a bread definition.]> Under such a broad definition, automation
is s blanket term which includes any device, however simple, which helps
the worker get things dome better thamn previocusly. Three aspects are
usually emphasised whea the term sautomation is used in a broad sense:

l. Getting more done.

2. With less effort and thought.
3. With greater accuracy.lé

Regardless of which philosophy one accepts for the term auto-
natien, there have been distinct steps im automation's development.
Laird suggests that the development of sutemation is Wroughh analogous

to human activities, progressing from simple motor-skill tasks to the

14,
L5Kennedy and Plaut, ep. cit., p. 3.

16pomald A. Laird and Eleanor C. Laird, How to Get Along with
Mmtomation (New York:s McGraw-Hill Book Company, 196L), p. ES"E






more camplex activities of the nind.” An illustration of this theory
is shown in Table I.

From this chart, it is apparent that the first three divisions
are mere extensions of the human being's physical capabilities, i.e.,
muscle exertion, dexterity, and sensing. Those technological advance-
ments which occurred prior to the twentieth century fall into one of
these three categories.

The last three characteristics of sutomation involve at least a
degree of the hwuman being's mental capability. These characteristics
such as simple "head vork," the capacity for creativeness, and poten-
tially the capaéity for social and moral cognizance make automation
unique to ether technological advancements. These higher senses of
sutomatien are accomplished through the use of camputers. The camputer
has become to sutomation what the human brain is to the body.

Herman A. Simon, Professor of Administration and Associate Dean of

Carnegie Institute of Technology, has saids

A dozen or more camputer programs have been written and tested

that perform seme of the interesting symbol-manipulating, problem-
solving tasks that humans can perform and that do so in a manner
which simulates, at least in some general respects, the way in which
humans do these tasks. Computer programs now play chess and
checkers, find proofs for theorems in geometry and logic, compose
music, balance assembly lines, design electric motors and generators,
memorise monsense syllables, form comospts, and learn to read.lB

Cemputer technology research on new computer designs has created

enormeus pessibilities for future camputer applications. One such

171bid.
LByartin Greenberger (ed.), Mana and the Computer of the
Pature (New Yorks M.I.T. Press and John %E and Sons, Inc., 1962),

97.



AUTOMATION:

TABLE I

IN TERMS OF HUMAN ACTIVITIES™

EXAMPLES OF
AIDS TO MAN

HUMAN ACTIVITIES

MACHINES THAT
REPLACE MAN

Levers, rollers,

Muscle exertion

Motors, engines,

stethoscope, indicat-
ing gauges, radar

touch, taste)

wheels, pulleys, I| (Carry, lift, - conveyers, horses,
grease and oil, sharp push, turn, walk, | wind, water
or handled tools bend, squeeze)

Dexterity
Tweezers, most hand Self-feeding, assembly
tools, linotype, sew-| II | (Hand and finger and transfer machines
ing machine, type- skill)
writer, some jigs,
fixtures and assembly
lines

Sensing
Eyeglasses, micro- Photocells, gauges,
scope, smplifiers, III | (Ses, hear, smell, | pressure switches,

feedback devices

Tickler file, abacus,

Simple "head work™

Computers, tape-

slide rule, adding IV | (Read, write, controlled machines,
machine, cash figure, remember) | adding machine, cash
register register, sutomatic
typewriter
Creativeness
Information, logic, Some computers to
motivation Vv | (Plan, anticipate, | some extent
solve problems)
Social, moral
Codes, laws, training None
VI | (Human relations)

*Donald A. Laird and Eleanor C. Laird, How to Get Along with
McGraw-Hill Book Company, 196L), pe 5.

Automation (New Yorks
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notable achievement occurred in 1961 when the International Business
Machines Company developed a computer so versatile that it needed a
battery of satellite computers to feed it enough data or information to
keep it busy solving problems of business and government.19

Feeding data or information to 8 computer is cealled programminge.
In 1947, Dr. John von Neumann of the Institute for Advanced Study at
Princeton University devised a way to program a computer for a particular
Job by merely putting a punched card or tape of instructions into it.
This greatly simplified the progrsmming task of computers. The task,
however, remains a complex one with punched cards.20 But it is now
thought that it will be possible soon to instruct a cemputer verbally by
means of audio (voice) translation, meaning that conversing with the
computer will be simplified still further. This refinement will open
still more fields for the intellect of camputer-controlled automation.

Each year more computers are brought into worldwide industry.
As a result, computer manufacture is extremely profitable in the United
States. The year 1967 saw American manufacturers comstruct and deliver
an estimated 11,855 business computer systems, bringing the total built
to date in this country to approximately 51,464, valued at same $1h
®illion dollars. The output im 1967 alone accounts for some $4 billion
dollars. Authorities predict an annual 20% growth rate for the data

processing industry in general for the next several yeara.21

19cbert E. Cubbedge, Who Needs People? (Washington: Robert B.
Luce, Inc., 1963), pe 7.

20p4ird and Laird, op. cit., p. L9.

21'EDP Boom Keeps Rolling Along," Business Automation, XV
(Jsnuary, 1968), L2.




[

r

re

~



CHAPTER II
AUTOMATION IN BROADCASTING

A tremd toward automation has begun in the broadcasting industry
a8 it has in ether industries. The first automatic devices to be
empleyed by the broadcasting industry were tramscription changers such
a8 one now may find en home record-playing equipment. The only advantage
to such a device was that it played cne recerd after snother without an
eperater's help in placing the stylus er record playback needle im the
reeerd ﬁ-owo at the start of esch transcriptiem. These machines were
inflexible in their application and consequently were not used exten-
sively by the broadcasting industry. ‘

4 more impertant technological advancement used in the broad-
casting field was the audio tape recorder. Regarding the development of
tape recerding, the Ampex Cerporation, an outstanding manufacturer of
tape recerding equipment, reported:

There is no definite beginning to the history of magnetic
recording but we can be eertain that credit for building the first
nagnetic recorder belongs te Valdemar Foulsen. This Danish tele-
phone engineer who is often referred to as the "Father of Magnetic
Recording® designed the misrophonograph which was an invention of
great scientific significance. « « . By using this device a conver-
sation could be permanently recorded for reproduction at any time.

In the early 1900's many scientists were attempting te use
nagnetic tape in preference to the earlier idea of wire. About 1927
& German inventor named Pflewmer was experimenting with powdered
coatings on tape. So far as we know he did not use magnetic oxide
but coated his tapes with powdered metallic materials. Development
continued and finally about the year 1939 the Germans produced a
tape using a durable plastic backing. This began & new era in the

9
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improvement gf magnetic tapes, culminating in the superior fidelity
we 811 know.4?

The transcription changer and tape recorder were classified as
automatic machines. But as has been suggested by the chart in Table I,
page 7, sutomatic machines by themselves do not constitute automation.
At best, these two technological advances in broadcasting would be
classified under “sensing® or “dexterity" machinery on this chart.

Other technological advances have followed the trsanscription
changer and tape recorder. Another notable advancement of recent years

was the use of remote control equipment for broadcast transmitters.

Remote Control Controversy

Im 1952, the National Association of Broadcasters (NAB)
petitioned the Federal Communications Commission (FCC) to relax its
rules and regulations relating to remote contrel of broadcast radio
trtnanittara.23

Prior to 1952 all commercial radie stations, regardless of their
output power, were required to maintain an FCC licensed operatdr st the
transmitter site every hour the transmitter was on the air. Before 1952,
every station had & minimum of two licensed technicians; some stations
vwhich were .on the air twenty-four hours per day used as many as ten of

these license holders.

22‘Tho Development and Theory of Magnetic Tape Recording,™ Ampex
Manual (October, 1959), L4=10.

23mis proposal suggested amendment of sections 3.66, 3.27L4, and
3.572 of the Federal Communications Commission's Rules and Regulations.
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In essence, what the NAB proposed in 1952 was that all those
stations in the low-to-medium power class (less than 10,000 watts output
power) be allowed to operate their transmitters by remote control.
Remote control meant that the transmitter could be turned on and off the
air and swpervised during broadcast hours by studie personnel who might
be severzl miles awsy from the transmitter site. The remote centrol
principle was not very technically camplex. It censisted of an actuator
mechanim which respemded to electirical cammands from the studio. The
studie and transmitter were linked together by telephone lines. When
the studio unit sent an electrical impulse te the actuator at the trans-
mitter emd of the line, the actuator converted the electrical impulse
inte mechanical emergy which turned the broadcast transmitter's main
power switch en or off. In addition, various meters could bo'rud at
the studio. These corresponded to those meters on the transmitter which
mnenitored the current and voltage values. In terms of Table I, page 7,
these remote control systems would be analogous te an extension of the
human sensing facilities and a third-stage step tand full sutemation.

In 1953, the FCC ruled in faver of the 1952 NAB petitien, thus
giving permission fer all small and medium power radio stations to
empley remete control of their trlnsnittera.zh

In 1956, the National Association of Broadcasters again peti-
tioned the PCC. This time, further relaxation of the rules was

2"'0 eS¢, Federal Communications Commission, Federal Communica-
tiens Commission Reports, Decisions and Reports ef the Federal Communica-
tien Comission ef the United States, Washington, D.C., July 12, 1957, to
December 27, 1957, Vol. XXIII, Docket No. 1021k (Washington: U.S.
Government Printing Office, 1959), p. LSS.
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requested pertaining to remote control operation of radio transmitters.

Pertaining to this petition, the FCC reported the followings
The Cammission has before it for consideration its notice ef pro-
pesed rulemaking released April 12, 1956 (FCC 56-323) and published
in the Federal Register on April 18, 1956, in response to a peti-
tien filed by the NAB proposing amendments of the Commission's rules
to sutherise the remote centrol operation ef all standard and FM
broadcast stations.25

The 1956 petition requested that the FCC allow any station,
whatever its sise, the privilege of remote control of its transmitters.
This petition included the 50,000-watt clear channel statiems and the
directienal statiens. The clear chamnel statiens are those statiens
which have exclusive use of their broadcast frequencies and are conse-
quently free of interferemce from ether stations. The clear channel
statioms transmit with the maximum allowable power of 50,000 watts.
Directional stations are those which must rely on complex and sensitive
phasing devices to control or "beam™ their radie signal strength. These
directienal eperatiems are nocinititod wherever statiens may interfere
with each ether.

The technical wnions, representing engineering persomnel in
broadcasting, epposed the FCC adoptiocn of the 1956 petition en technical
grounds. The unioms were the Mmericam Cesmunicatiens Associatiom (ACA),
the International Bretherhood ef Electrical Workers (IBEW), and the
Natiemal Asseciation ef Broadcast Employees amd Teehnicians (NABET).

The waions did met eppese the petitiom em greumds that swch actiom ceuld
cause seme unien members te lese their jobs. The emly mentiom eof

econemic facters eame in eme eppesing argwment by the NABET:

25Tbid., Docket No. 11677, p. LSh.
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The NABET notes that one of the grounds for the decision in

docket 1021k [refers to 1953 decision) which suthorized remote
control for stations with less than 10 kw power and nondirectional
antenna was the claim of NAB that relaxation of the rules was
necessary se that the small stations could survive in their cem-
petitive struggle with the larger stations and argues that the same
small station's economic base will be mdorgut by granting their
powerful campetitors the smme concessions.2

In reply to NABET's allegation that a grant ef the 1956 proposal
weuld destroy the basis of the 1953 decision, economic assistance te low-
power stations, the NAB argued:

e o o that the major portion eof the cempetition to the small statiom
does met ceme fram the larger station but from other competing media
such a&s newspapers and television and therefore authorization ef
remote control operations for high-power stations will not materially
affect the economic status of the low-power station, amd that it is
the larger stations that are now feeling the economic pinch.

On September 19, 1957, the FCC ruled in favor of acceptance of
the NAB proposa1.28 The only stipulation made by the FCC was that all
directional stations and stations with eutput power over 10,000 watts be
considered on an individual basis at the time they would apply for remote
control of their respective transmitters.

With the closing of the remote control question in 1957, another
automatic device had found a use in the broadcast industiry and another
basic "seed”of automation had been &pproved--that of electronic sensing

and o]-.octrbnic control.

Autamatic Transmitter Logging
In 1960, the Nationsl Association of Broadcasters, representing
radio station management, petitioned the FCC for & relaxation of Part 3

of the FCC Rules and Regulations. If spproved by the FCC, it would allow

261p14., p. LS. 27Ibid., p. h60. 28Tvid., pe LSk.
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redio stations uwnrestricted use of an sutamatic device to log trams-

mitter pcrfornanco.29

The autematic logging question perteins to Part 3, sectiom 3.11lb
of the FCC Rules and Regulations wherein each broadcast station is
required to maintain an operstion log. The section under comsideration
statess

3.111 Legs. The licensee or permittee of each standard broad-
cast statien shall maintaim program and operating logs and shall
require entries to be made as follews:
® 06 @ o o o o o o0 o o o ® o o6 & o o ¢ o o e & O o 6 ¢ o o o o o [ ]
(b) Im the operating log:

(1) an entry of the time the station begins te supply power
to the antenna, and the time it atops.
(2) An entry of the time the program begims and ends.
(3) &n entry of each interruption te the carrier wave, its
cause, and durstiénm.
(k) Am entry of the following each 30 mimutess
(1) Operating constants ef last radie stage (total
plate current and plate voltage).
(i1) Antenna eurremt.
(1i1) Frequency monitor reading.
(5) &ny other entries required by the instrument of
suthorisation [station license).”0

Ordinarily a person must be employed to prepare the cperating
leg. BRach half heur the infermatiom about the tranmmitter's operation
must be recorded as set forth in sectien 3.111. Because of the routine
nature of such a job, the NAB petition suggested that this job could be
done sutomatically through the wse of the automatic legging device. The
device would be heoked to the various voltage and current meters on the

transmitter and would record en graph paper every movement the meters

295, Prese Walker (ed.), NAB h?umg Handbook (New York:
ldh'l'-niu Beeck cqw’ hc.,’lm), 8Ce O=pPe. EBQ

30pederal Communications Comission Rules and Regulations,
Part 3, section 3.111b.
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made during the breadcast day. In the event that the operating voltages
were to swing out of operating toleramce, then devices such as lights or
bussers would sound signals calling for human help.

Mutematic logging equipment is currently on the market and is
gaining widespread use. The FCC smended its rules September 20, 1967, to
allew digital meters and print-out devices to be wsed to monitor opera-
tional parmmeters om broadcast trannittorl.31 Heretofore only conven-
tional analegue-type meters such as might be found monitoring the fuel
level in any automobile were used. By contrast, a digital meter would be
camparsble to those found em a gasoline pemp which read out im numerals
the mwmber ef gallons pwmped and smount ef money due. The use of digital
printout em sutematic logging equipment facilitates easier amalysis by
naintenance personnel amd the log data are in a form more compatible with
other electronic equipment, such as computers, which might be used to
help amalyse transaitter performance at an extended period of time.

Prograa Autematien
Simultaneocus te the development of the sutomatic log and remote
centrel equipment, radio as well as television stations have experimented
with program sutemation. PFor radie statien wse, program sutomation
easentially comsists ef pre-recording music to be wsed on the air and
then combining this recorded mwsic sutematically with recorded announce-
nents which gre produced by the statien's staff ef announcers. Because

3lupcc Appreves Digital Meters for Tramsmitters,® Broadcast
Management/Engineering, III (November, 1967), 8.
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the nwmber of routine tasks is reduced, the announcers can have more
opportunity to create new program material.

The autamatic program switchers have the added advantaege of
being more accurate in their switching functions than a human being
would be day after day. Because of this, the sutomatic program
switchers are able to imcrease the quality of station programming.

Tape recorders, remote control equipment, and program switchers
are sutematic devices which are now in genersl wse im the broadcasting
indestry. By themselves, they do mot constitute sutemation. It may be
recalled that Table I, page 7, suggested that im order to have true
sutemation the sutomatic devices must be integrated and work as an
entity much as the human body does, with the braim in control of the
physical members of the body and the physical members reporting back te
the brain on their execution ef commands received ﬁo- the brain. To so
qualify, the breadcasting industry needs coantrol machinery for all of
its sutomatic machines such as the automatic legging equipment. For
this reason, camputers are beginning to enter the breadcast field. This
is particularly true in the areas of accounting, program scheduling, and
sudience research. Computer applications for radio and television
station use are described in Chapters IV, V, and VI of this thesis.

Exploymeat Problems Created by Automation
The introduction of autematiem has created much comcern over its
pessible effects om employment. As in all controversy, there are two
sides te be comsidered. On ene side of the dispute stands organised
labor. Om the opposite side is industrial management. Sandwiched

between these epposing forces are econamists, govermment committees, and
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agencies who busily analyse the ever-changing economic picture of the
United States economy and assist in the solution of those disputes which
arise from the unrest which surrounds the advance of automation.

The Joint Bconomic Committee of Congress, in its analysis of the
unemployment situation between 1957 and 1960, explained that higher
unremployment rates during this period revolved arocund two major theoret-
ical spproaches--the aggregate demand theory and the structursl trans-
formation theory.

The aggregate demand theory maintained thats

The unemployment rate has been quite high since mid-1957 because the
rate of growth im final demand[of finished preducts] has been low
relative to the actual and normal rates of growth im potemtial
supply made pggaiblc by increases im capital stock, labor force, and
productivity.
In ether werds, according to this theery the waempleyment problem couwld
be solved by the economic growth of the country and the econcmic demand
for the finished products.
e ¢ o higher employment has beem due not to inadequate final
demand . . . but rather to technological changes which are
cnrrc!gl: reshaping the imerican econemy at an wmusually rapid
pace.

Industrial management seems to favor the aggregate demand theory,
while orgamiszed labor tends to support the structural transformation
theory. The govermment-sponsored Joint Economic Committee concluded in
1960 that there was mot enocugh evidence for the structural theory and

recemmended the aggregate demand theery .'uutud.m‘ The President's

32pichard A. Beswmont and Roy B. Helfgott, Management, Auto-
mnation, and People (Brattlebore, Vermomt: The Beok Press, )s Pe 22.

Bia. 3krpid.
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Council of Economic Advisors also favored the aggregate demand theory.
Their analysis of the unemployment problem, using the aggregate demand
theory that unemployment is caused primarily by a lagging growth rate,
became a basis for President Lyndon B. Johnson's emphasis on 3 large tax
cut as the tep priority item in a program to stimulate the econcuy.35
The Johnson Administration won support of the tax cut measure. Thus, in
effect, govermment ruled in favor ef the aggregate demand theory as a
neasure te slow wmemployment.
Between 1960 and 1965, unemployment went inte a decline.
Business Automatiom editorialised im 19653
" The Buresu of Labor Statistics reports that since the first

quarter of 1961, four million jobs have been added to the matiomal

econamy, while the number of unemployed persons declimed by ome

million. « « « The ELS finds that the mation's unemployment rate

had dropped frem a nq, 1961, figure of 7.1% te a level of 5.1% in

November of 196k.36

In spite ef statistics, organised labor wpholds the structural

transformation theory that techmological chamge is to blame for wnempley-
ment. Prefessor Charles nmngnorth agrees that there is credenmce in
this theory. He states that "sutomation, particularly in its more
advanced form ‘[cqntar-contxiollod] » fundamentally changes the man-
machine relationship.*37 He believes thst advanced sutemation has two
major results ia the job market. The first result is a reduction in the

nwaber of simple, repetitive jobs where all that is required are five

35Charles Markham (ed.), Jobs, Men, and Machines: Problems of
Mutomation (Mew Yerks Prederick A. Prasger, 196L), pe 36.

3631 chard D. Kornblum, (Editorial), Business Automation, XII
(March, 1965), 76.

37markhem (ed.), op. cit., p. 88.
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senses and an untrained mind. The second result is an increase in the
number of jobs that are concerned with designing, engineering, and
administering sutomstic production systems. Killingsworth substantiates
this shift in the labor structure in the following quotations

Between 1957 and 1962, monproducticm workers, a somewhat unflattering

way of referring to white-collar workers in indusiry, increased by

about a third of a million, while production workers decreased by

mearly a million. The met result was am over-g1l decrease of about

600,000 in totsl employment im masnufacturing.
Professor Killingsworth concluded that when the effects of automation and
the effects of this change in consumer spending are combined, the result
is a tremendous increase in the demand for highly skilled people and a
reduction in the demand for relatively umskilled people. In an econommy
where so many patterms are changing rapidly, statistics which "shew
bread averages and grand totals may comceal more than they rovial,"”
according to Professor Killingsworth. |

Similarly, since 1950 the Natiomal Association of Breadcast
Empleyees and Technicians Union has carried its case to the Federal
Communications Commission. In its argument, NABET has cited the person-
nel problems caused by sutomatiem in the industry. It was reported that
from 1955 to 1962 there was a 15% reduction of technicians in the employ
of the broadcast industry bocmai of autc-ation.ho
In swmary, there are two eopposing viewpoints as te the basic

cause of waemployment. Industrial msnagement, using the aggregate

38&160, Pe Bho
39Ib1do, Pe 3“0

ho"llov Good Is Mtomated Redio?® Sponsor/U.S. Radio (March 26,
1962), 66.. ,
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demand theory, suggests that unemployment stems from slow nation-wide

economic growth. Organized labor upholds the structural transformation
theory which suggests that technological change is a basis of unemploy-
ment. Both sides have presented cenvincing evidence as to the validity

of each of the theories.

Pace of Broadcast Automation
A survey made by Sponsor/U.S. Radio magasine in 1962 indicated

that the trend teward sutamation in the broadcast industry had been
slow.lil

The speed with which automation moves into any industry depends
on two factors, according to Brozen. In a research article written for
the American Enterprise Institute, he stated:

How rapidly we [1nd\w+.ry] sutemate depends upon the avai&ability of
capital and the rapidity of the rise inm real wage rates. 2

If the breadcast industry is analysed on the basis of these two criteria
as suggested by Brosen, the relatively slew-paced advancement of asuto-
mation inte the broadcasting industry is more uaderstandable.

Availability ef Capital
It is natural that the larger eerporation has more capital

gvailable which cam be used for experimentation with sutamation than does
the small cempany. However, the maximwm cerporate sise which is allewed

Mlmpid., p. 65.

k2yq1e Brosen, Mutamation: The Impact of Technological Change
(Washington: American Enterprise Institute, 1963), p. 3.

«
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in the broadcast industry is closely guarded by federal supervision. To
preserve campetition in radie and television, the FCC is directed by law
not to grant licenses to applicants when, by doing so, competition would
be substantially reduced er commerce restrained. The Commission has
ruled that not mere than one AM, one M, and one TV station serving the
same listening area may be licensed to the same applicant. This is
known as the “"duopoly” rule. MNo mere tham seven AM, seven FM, and seven
TV (five VHF and two UHF) stations serving differeat areas may be
licensed to or controlled by the same persons or cerporations. This
limitatien has been challenged in federal ceurt. In 1955, the Storer
Breadcasting Cempany challenged the limitatiom, but the court allowed
the limitation to stand.’3

Because of the duopoly rule, an inhereant limitatiem is imposed on
industrial cemsolidation and consequently om the smount of capital which
is available for experimentation with automation. Availability of
capital, however, is mot the only factor which contrels the pace with
which sutemation moves into industry. The rapidity ef the rise in real

wage rates must be considered also.

Automation's Pace as Related to Wage Rates

According te the AMmerican Enterprise Institute, increases in
wage rates make it economically feasible te sutomate when it otherwise
weuld not be.

The cost of the new equipment required to replace a man is about

$35,000. If the annual wage of a man is less than $7,000, it does
not pay to replace him at this cest since property and corporate

U301 raud Chester and Garmet R. Garrison, Television and Radio
(New Yorks Appleton-Century-Crofts, Inc., 1956), pe 73.
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earnings taxes, insurance, depreciation and interest costs amount

to about $7,000 on $35,000 worth of equipment. If amnual -plcv,vEh

ment costs rise sbove $7,000, it then pays to replace a few men.

From the above statement it can be construed that the proximity

of annual employment costs to the $7,000 level should serve as a crude
barometer which might indicate the speed with which sutemation could be
adopted by an industry. Therefore, by comparing annual employment costs
of broadcast employees to the spproximated $7,000 dividing line, an
indicstor as to how rapidly automation might be adopted by the broadcast
industry can be demonstrated.

Belew are listed employment cest statistics em broadcast
empleyees, 1963 threugh 1966.

, TABLE II
WEEKLY AND YEARLY WAGES OF NON-SUPERVISORY BROADCAST EMPLOYEES

Year Weekly Average Yearly Average
1963 $133.96 $6,965.92
196l 1140.66  7531k.32
1965 17.63 7,676.76
1966 151.2k 7,86k4.48

#5.8., Duresu of Labor Statistics, loyment amd Barnin
g%tya_t_i‘c_-_ for Umited States, 1909-1967, etin No. mz-TT_Ebor,
1967), 617.

According to these statistics on broadcast employees (which are
available in Statistical Abstract), it is evident that neither the wage

hhm“’ 9. gi_to, Pe Se
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level nor the rate of wage increase has been sufficient to force broad-
casters into a great deal of rapid automation. As Table II shows, the
average yearly salary of non-supervisory broadcast employees is
increasing each year. According to these statistics, the average yearly
salary of the nom-supervisory employee has crossed the $7,000 per year
wage berderline which was suggested by Breosen as the dividing line
between the slow advancement or the fast advamcement of antontion.l‘s
New that the men-supervisory broadcast employee average wage has attained
and surpassed the $7,000 point, presumably, the broadcast industiry may
experience larger strides toward automation. However, in the interveaing
years since the 1963 Brosen study, inflatioa and ether eeonomic factors
have undoubtedly pushed the borderline beyond the $7,000 peint.

"Slnua, lec. eit.






CHAPTER III
RADIO PROGRAM AUTOMATION

As has been suggested in the preceding chapter, radio program
sutemation essentially consists of pre-recording music er program seg-
mnents to be used en the air and then cembining these program features
with the recerded ammouncementis which are produced by the station's
staff of announcers. The motivation factor behind radio program auto-
nation stems from the fact that a large part eof radie pregramming is
repetitious. Music, music introductions, program imtroductions, and
cemmercial amneuncements are all repetitive types of material which
eccur again and again, day after day, and ceastitute the Bulk of radie
programuming. If this bulk pregraam material is cemmitted te recording
tape and these tapes arranged (o be switched on and off the air at the
proper time by sutematic equipment, this is, im its simplest state,
sutemated radie.

The usefulness of radie program sutomation depends upon the
ratie of repetitive material to the material which must be changed cen-
stantly. In ether words, it takes three te four times mere preductiom
time te prepare program segments for autemated program equipment than it
does to de the same segment nn.' Censequently, if this program segment
cannot be aired at least five er mere t.;uo, thea program autemation is
a poor investiment im preduction time.

Some pregraa material exists which cannot be sutemated. Tele-
phome audience participation programs and any other material of extremely

2y
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current nature are examples of program forms that must be breadcast
live.

There are certain alternatives, however, that will permit scme
stations to take advantage of sutomation even though some of the pre-
gramming is not adaptable to sutemated operation. Station persemnel
from departments ether tham preduction may be available to physically
program current material inte an automation system. An example may be
found in the news department, where the newaman may take the respeasi-
bility of seeing that twe newscasts are recerded amd inserted twice each
heur. A secend altermative is a rearrangement of the program schedule
to accemmedate block programming of live preductions inte a unified seg-
meat, leaving the balamce of the day's broadcasting te be dome threugh
sutemated means. The significant factor is to recognise a mew philoso-
phy of program preparation and, by careful analysis, determine whether
this appreach te radie programming will impreve any specific station
eperstion.

In the medern radie statien, the separation of duties between
the engineer and the program directer becomes imcreasingly ebsolete when
mode™ breadcast automation is intreduced. Ne lenger can management
tarn te the engineering department alone for a decisiom as to what type
of breadcasting equipment is best for the statien. The sutomatic equip-
meat wvhich is purchased must meet goed programming standards as well as
be desirable frem the engineer's technical peint of view. Thus program-
xing and engineering decisiens must go hand-in-hand.

The reots eof medern breadcast sutamation go back to the days whem
musicians were widely wsed by radie stations to preduce live music in the
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radie studies. As time passed, the radio broadcaster discovered that
phenograph records of the musicians' performances could be used much
more chesply tham could live performances by the musicians. This trend
evolved into what might be called the ®disc jockey" era, wherein a live
staff snaeuncer plays recorded music and provides comments between
selections. Theredy, a relatively inexpemsive program is created which
is acceptable te the audience.

Preseat day audio sutematien carries the advancement one step
further. Disc recerdings are themselves replaced by taped music. The
live amnoumncer alse gives way to the taped amnoumcer. In fact, the tem
"live amneuncer® is fast becoming a misncmer evea im statiens which con-
sider themselves "live.* Indeed, there sits the announcer at his cem-
sele in freat of the micrephone. Yet, with the widespread use of
cartridges eor ether pre-recorded mesns to deliver station identifications,
proemotions, and commercials, to say nothing of the music itself, the
"live" announcer is often little more tham a button pusher. The way is
iu open t6 the most significant advances in broadcast sutomation equip-
ment--sudie switching. |

Audio Switching Metheds
Mndie switching is the heart of all sutomated radio programming.
Because sudio switching is the stratwm upea which the whole of pregram
sutemation exists, the means by which it is accomplished should be
investigated further.
Te preduce even the simplest radie programs, a certain mmount of
sudio switching must be deme. If the program which is being broadcast
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expleys a sole speaker, then only one switch need be turned on--his
micrephone switch. If the solo speaker plans to use recorded music
during the program, then another switch must be thrown, that of either
the phenograph turmntable or the tape recorder. In a moderm "disc
jockey® program, where phonegraph record after record is interspersed by
tape recerded and live annowncements, a large amount ef audio switching
is neeessary to produce such a program hour after hour. Equipment can
be constructed which will do all eof this switching--sutematically. By
furnishing hidden signals or cues to the sautematic equipment, all auwdie
switching can be accomplished as if a hwumam being were doing the job.

In revieving and analysing various appreaches to sudio switching
methods, it must be remembered that the task to be accemplished im each
case is the placing of a signal, er cue of seme sort, at the end of each
wait of pregramming. This cue is used to start the mext scheduled unit
of programming. In the past, many metheds have been employed. The
fellowing have been mest notable.

Netal Paint er Foil
Prebably the simplest system of switching makes use of either
metal paint or metal feil on audie tape. As the awdie tape passes over
the contacts a circuit is clesed and the switch is accemplished. It is im-
practical, hewever, te switch at the end of each wnit of programming on a
resl of tspe using metal foil due to the time imvolved im putting en each

piece of metal tape.

End of Tape er Recerd
Host heme-type record changers start their emd-of-record cycls at

a particular place on the recording--usually at the very end of the
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record which has just finished playing. This system might be used te
start the next sequence in sutomation systems. Reel-to-reel tape
machines could use the same system. When a reel of tspe completes its
run, the "tape break" switches could start the next operation. This
system is quite cumbersome and is net very practical in actual daily
eperation. Once the tape rums completely threugh the machine it must be
rethreaded te be used again.

Light-Sensitive Devices

Phote cells are used in various configuratiens. With audio tape,
the exide is removed at the switching peint and light is allewed to pass
through the transparent backing of the audio tape to the photo cell.
This system has proved quite successful except for the eccasional oxide
breaks that imadvertently appear in the tape, giving eut a false switch-

ing pulse.

Time Switching
Time switching is wsed in most autematien systems at seme point

or another. This might be used to switch to a metwork, remote, er other
eperation by use of a repetitive timer er clock, er it could be used to
"ready” a switching actien while the actwal switching is accomplished by
5thor means. Al)l cemplex autemation systems use a timer or clock for
correctien se that cperators are freed of the burden of timing each seg-

ment.

Silence Switohing
In the past, silence has been used extensively for switching.
It is one of the simplest systems as far as "™make-up" is concerned. The
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operator has but to leave a silent spot in the recording. It is about
the only practical method when individusal phonograph records are used in
a system. It has serious disadvantages, however, since silence is a
negative device rather than a positive one. If silence is advertently
left in the middle of & unit of programming, pre-switching camn occur.

The classic example is the recording of a “cha-cha-cha®™ which msy have
long spaces of silence between beats of the music. Also, silence is a
relative thing. Surface moise, tape hiss, tube noise, and other types of
non-intelligible saudio ean ruin a period of what should be silence. For
these reasons, silence has been largely abandoned ss a means of switching
snd is used only for fail-safe purposes im modern systems. This means
that if the autoematic equipment senses a leng period of silence, such as
night be caused from tape breskage or equipment failure, then the auto-
matic switcher will switch em amother playback machine which is operable.

Tone Switching

Presently the most reliasble system of switching is with tones.
In essence, tene switching smounts teo nothing more than superimposing a
low frequency tone om the tape at the place where switching is desired,
such as at the end of a musical selection er veice ammouncement. Some
nanufacturers have standardised on 30 cycles because it is easy te com-
pare te a 60-cycle AC line for tone accuracy. Other systems use 25
cycles, which is mmch harder to check for frequency accuracy. ©Official
NAB recognition of this umofficial standard would be of benefit to the
industry in making sutematiom systems and music services compatible.)
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Standards have already been set on cartridge caqud.pmen'r..l"‘S

Thers sre two basic methods of tone switching. The first is a
subaudible tone mixed with the program material. This method works
quite well if care is taken to insure that regulsr audio does mot com-
tain tones at the switching frequency which would cause false switching.
n example might be a pipe organ sole which might contain low notes
having undertones extending to and below 25 eycles. If the automation
senses these tones, then false switching could occur. This problem cam
be eliminated by the use of sppropriate filters. Care must be taken,
also, to insure that the ratio between the level of the switching tome
and the maximum recording level is consistent.

The second method of tone switching is to wse a separste or cue
track fer switching tones. This method is most common on cartridge
equipment. This development results in increased reliability as the
sensing wnit meed listen only to the cue track, not the program audio.
The problems of level, distortion, and lew frequency tomes prevalent in
the program track system are greatly reduced. Also, a multitude of fre-
quencies and configurations within the sudio range (20-20,000) are

possible since they do not go the air.

Summary

Some type of cue must be given to automatic switching systems in
order for them te know when to perform a switching action. Six metheda
have been listeds metal paint er foil, emd of tape or record, light-

“Dnny Coulthurst, "Broadcast Automation--Past, Present, and
Future,” A Report to the 1965 NAB Breoadcast Engineering Conference,
March 21 to March 24, 1965, Washington, D. C., p. 3. (Mimeographed.)
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sensitive devices, time switching, silence switching, and tone switch-
ing.

Metsl paint or foil and light-sensitive devices are difficult to
apply and difficult to erase. The end of tape switiching method is too
swkward for sutamated system use since an operator would have to
rethread the tape after each use. Time switching is wseful in limited
spplication as in starting precisely scheduled events such as network
programs. Silence switching is a negative type of switching and is wsed
more te indicate equipment failiro than a positive switching command.

Of all the methods listed, tone switching is the most versatile. Tone
switching is more relisble than silence because it is pesitive and it is
easier to apply and erase than are metal feil amd light-sensitive
devices.

Program Centreol Metheds

There are twe basic approaches te program control: the sequen-
tial spproach and the insertion approach. Ia the following explanation,
at least eme word should be defined. Systems commonly have two er more
transports or channels. It is therefere mecessary te standardize on the
word “chammel® to mean a pregram playback wnit of any type such as a
rool-ﬁo-rul playback machine filled with pre-recerded music, or a car-
tridge playback, eor a metwork lime.

Sequential Systems
The simplest sequential system might be called a "flip-flop."
Here only two channels are used and they alternate from #1 to #2 at each

switching tone. Because of its simplicity, the "flip-flop" system is
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reliable and easy to operate. Its simplicity, however, severely limits
its flexibility and it is used only in the simplest of applications. Te
increase flexibility, additional channels must be added. The simplest
method ef controlling multiple channels would be to set up a sequence
either on switches or en a patch pniol. Omce established, the erder
remains fixed watil manually changed. Thus channel 2 is en the air after
ehnm} 13 chamnel 3 follews chanmel 2, etc. By adding a timer clock,
the sequence cam be reset to agaim start with channel 1 after a given
length of time.t7

There are advantages in the use of the sequential system. It is
quite essily understood by eperators and maimtenance persomnel. Alse,
the eperator aslways knows the exact erder im which channels are sequenced
and therefore which features will be played next.

There is a major disadvantage in the sequential system. Once set,
the sequence mever varies wntil mamwally changed. Mest broadcasters feel
this leads to a "camned" seund. If this is to be aveided, the sequence
must be changed eftem, i.e., instead ef a 1-2-3 erder one might want a
2-1-3 erder. This, in turm, means that am operator must be on duty teo
nanually change the sequence. Having to keep am operator en duty to
sccemplish such & menial task would lessen the economic advantage of the

mt-o

Insertion System
In this system, a single music channel is used, generally con-
taining all music and music imtroductions. This music becomes "home

b7fncmas R. Hasket, "Audio Tape Equipment,® Broadcast Engineer-
ing (Pebruary, 1965), 18.
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base" and non-music features are inserted between musical selections.
Other programming festures are loaded into the appropriate channels, er
machines, each of which has a selector to permit it to be inserted on a
time base as determined by a master clock. This time base may be
repetitive, such as every S5 minutes, every 15 mimutes, er longer as the
break times may dictate. Where multiple chammels are used, a simple
prierity is established whereby the most important channel will be
inserted first, follewed by the secend most important channel, and so
on. When mo other chamnel is ready, the music chamnel will fill 1n.l'8

The main disadvantage of the insertion system is that music must
be pre-programmed. Once recorded, the programming balamce and mix camn-
not be changed without re-recording because all ef the music selections
are em one extended length tape. Repetition of music tapes can be a
problem unless enough tapes are provided. MNest stations using an
insertien system weuld probably leek to an eutside music recording
service to swpply many or perhaps all of their tspes.

Random Select System

The random select system is the most versatile system now on the
market but it is generally mere cemplex. Im the random select system, any
channel ean follew any ether chammel in am ever-changing patterm. There
are four basic types of memory storage wsed in randem select systems:
(1) audie tape, (2) pregram log paper, (3) punched psper tspe, and
(1) punched data cards.

Mcoul thurst, ep. cit.
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At least one major company uses tones or sequences of tones
recorded on an audio tape to store the sequence of events for the day.
In this type ef system, the operator sets up the sequence for the next
hour ef programming by disling the nwmbers of various program sources in
order as they are te eccur. Each channel or tape playback machine is
given a tome cede. Each time the operater dials this code the cede is
recorded em the system programmer's intermal tape. If the eperator
dials 1-2-3, then when the system programmer plays back this infermatien
it starts machine 1 first, then 2, and so or in the exact sequence as
recorded. Ome seven-minute cartridge cam store all of the sequences
needed for a full week of pregramming. The maim difficulty im the use
of this system lies in the necessity of having to erase all of the
sequence informatien for the week simply te correct one mistake.
Further advances em the programmer design may reduce the faults en this
system to & miniwwm.'?

Another company, Continental Electironics Company, in its proleg
system, uses a specially prepared program log te establish the channel
sequence. An IBM machine codes the log paper. This may be done
namually. The log psper, im turn, is loaded into a "reading™ machine
and the leg moves through this machime, scheduling the variocus channels.
mthentication of the leg is done autematically by a cleckprinter which
shews year, menth, date, and time. Prolog claims the unit to be accu-

rate plus or minus eme second om each entry made. Im the event a

h%py
amning for Autemated Radio Programming, A Report prepared by
the Mutematic Tape Cemtrol to the 1965 NAB Broadcast Engineering Confer-
ence, March 21-2k, 1965, Washington, D. C., p. 10.
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correction must be made in the program log, the operator must locate that
portion ef the log and erase the machine code. Photocells read the log
sequence information in much the same manner as do automatic test grading
devices which are used by educators. Instead of a student's placing a
black pencil mark in a designated area for a correct test answer, the
statiom secretary can place strategic black marks ea the log, thereby
setting wp the program uqunco.so

The main dissdvantage of any of the aferementioned systems, how-
ever, is the difficulty with which changes are made. Rach system, as
has been pointed out, has its owm solutiemn; but extemsive chamges are
cumberseme at best. Both the sudie tape and the pumched paper tape must
be redone, eftem im their entirety. The program leg paper must be cor-
rected vhenever last minute changes are ncnnry.n There is eme
method by which the job cam be accemplished in a much mere expedient
nemner. This method iavolves the wse of punched cards.

Originally, punched cards were used te make wp radie and tele-
visien legs and feor bimng purposes. Recemtly, several cempanies have
develeped autematic contrel systems designed around card readers.

These readers are manufactured by the Natiemal Cash Register Company amnd
by I, In its simplest ferm, each data card represemts a particular
chammel such a8 reel-to-reel or cartridge machine. Cards are stacked
manually in the desired order and leaded into the reader. The reader

S0
"Proleg" Autamatic and Logging for AM or FM, A
Repert by Contimental goctmic Dvision 3’ mgﬁu_co'ﬂ:mgbt,
Inc., to the 1965 NAB Broadcast Engineering Comference, March 21-2k,

1%5, Wllhington, D. C., PPe 3=7.
Sluﬂthmt, 20 ﬁo, Pe 12.
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itself programs the order of the features as each card is brought to the
reader head. The sequence can be changed at any time by simply changing
the order of the cards. Key punching equipment can be used te punch an
alpha-numeric descriptien of each feature into the card itself. All
infermation mecessary for traffic, the program log, sccounting, and
billing gees en & single card. Card-sorting. equipment can then be used
to sert the cards inte their preoper sequence. At this point, the card
reader tiku over and programs the various sudio seurces im their preoper
order. As each sudie source is put em the air, am electric typewriter
types the program log, taking the accurste time frem a digital clock and
the program feature descriptioa from the card itself. The cemmercial
cards can then be stored until the end of the month whemn they are used
for billing and accounting em the apprepriate acceumting oqupmnt.s"’

This system is most versatile in that changes cam be made easily
right uwp to the last minute before air time. The system can be used
with a program service designed for am imsertion system or with multiple
music transports as in a sequential system. Each program feature is
preperly legged ealy whea it has actually geme om the air. The tie-in
with traffic, legging, acceunting, amd billing alse permits a fully
integrated system with apprepriate leng-range cest savimgs in all depart-
nents of the statien. The ultimate im radieo program autematien lies inm
the card eontrolled ramdem select switcher.

Because of the esemplexity eof the card-cemtrelled systems and the
true flexibility effered by them, it will be necessary to ge into

szlbi‘o, PPe 12=13.
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operaticnal detail in order to understand how the modern broadcast plamt
can benefit most frem the systems' distinct features.

As already mentioned, the heart of the card-controlled randem
sequential system is the punched card reader. This campact unit stores
up te 500 cards, each representing a different element of the daily pro-
gram schedule. The reader tells which channel or transport is to go en
the air mext by transmitting the code in the fourth column of the card
to a switch module which ceatrols the chammel. (See Figure 1.)°3

The pregram features themselves, such as music, cemmercials, and
Rews, are pre-recorded on reel-to-reel player transports or on cartridge
tape players. Each player unit represents a channel and that player eor
chamnel is arbitrarily assigned a code number. (See Figure 1.)

The pre-punched cards containing the preper channel designations
are then stacked im the order im which the features are to go on the air
and leaded into the card reader for a trial run-threugh.

During the trial run-threugh of the cards, the card reader is
monitered by the automatic typewriter printout. 7This trial run-through
takes spproximately 15 -i}nut.u to preduce the preliminary log or pre-
play log for am emtire 2li-hour breadcast day. The preliminary log is
distributed throughout the station to the varieus departaents involved
in the airing of the daily program--traffic, programming, snd engineer-
ing. (3ee Figure 1 for an example of a pre-play log.) When all depart-
nents are im agreement amd the pre-play log has been corrected, the

53uyigual 12,000 Audio Automation with IBM Punch Card Cemtrol,"
A Techniecal Psper prepared by the Visual Electronics Cerporation for the
1965 MAB Broadoast Engineering Conference, March 21-2k, 1965, Washington,
D. C. » Po 2.
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various proegram channels are them loaded in accordance with the log and
the card reader is now set to start its on-the-air switching of the
various audio channels. The stack ef data cards is leaded into the

reader, the proper start button is pressed, amd thus begins the auto-

mnated progrn.sh

The autemated typewriter printout is now switched over to moni-
tor the actual on=the-air program, and as it does 80 it proceeds to make
a typed final program log. The log entries are made at the exact time
the pregram segments go on the ai.r.ss

By reading the combination of perferated holes im each card, the
card reader knows exactly which machine to switch on the air next. At
the end of each audio segment, the low frequency 25-cycle tone recorded
on the taped program tells the card reader when that segnent of awdio is
over and when te switch te amother. Various tome filters are empleyed
teo make certain that only the automated equipment hears these low fre-
quency switching tones and that the listener at heme does mot hear them.
In other werds, the lew frequency tones are filtered eut long before the
programa arrives at the input of the transmitter.

Any system which prepares the fimal program log sutomatically
presents a verification preblem. First, the station must have preocf
that the preper program segment is aired at the scheduled time, and
secend, the verification system must adhere to FCC guidelines. These
two demamds necessitate a feolpreef and fail-safe system ef verifica-

tiem.

ShIvid., p. 2. 55Inid.
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The card-controlled system presentis a rather unique but complex
solution to verification. To understand how the verification is accom-
plished sutamatically, it is necessary te first review how the program
segaents are "made wp® on tape. It has previocusly beea explained that at
the conclusion of each program uﬁont, whether it be a taped musical
selection or a taped cammercial, all segments must have a low frequency
25-gycle switching tone. This teme is the cue which makes the card
reader switch to the next segment. Through a similar process of "hidden*
tenes, automatic verification becemes a reality.

By putting the series of tone burstis en the stari ef each tape
at the time the audie .usugo is being recerded, in effect each commer-
cial amneuneement is given its personal identification. These tone
bursts (3-digit) are varied se that mo cemmercial has the same mumber or
kind of bursts. As each cartridge or program source is played on the
air, idemtifying cede tomes are fed back through the tone recovery
encoder and are printed ocut as verification in the leg verification
solumn. At the time the tones are first sensed by the playback machine,
the automatic typewriter printout gives the year, date, and time plus or
ninus ene secend that the tone burst is heard. Later, the typewriter
types ia the identifying code mumber derived frem the tome burst. This
code mumber sheuld cerrespond with the mwmber printed on the data card.
The data card has this same identificatien mumber punched into it.
Therefore, the identificatiom mwmber is typed out twice, once from the
information read from the punched card and ence from the tone bursts en
the recorded pregram segmeat. If the nwmbers cerrespend, them the

proper program segment was put on the air im conjunction with its
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respective data card. (See Figure 1l.) When the switcher or card reader
hears the end of the segment tone, the automatic typewriter legs the

eofficial off-time for that ammouncement.

Detailed Description of System's Components
Data Cards |

Physically, the cards may be either of cardboard or plastic.
The plastic impregaated variety are not subject to mermal requirements
of temperature and hwmidity. Normally, they may be used 75 te 100 times
without card damage which could cause feeding er reading errors.

Figure 1 shows the individual serial mwmber fer each card. In actual

ea-the-air switching, this mumber has little valus. The serisl mumber
is useful enly te the personnel in traffic, whese duty it is te cata-

logue each imdividual eard for such purpeses as billing, sales commis-
siens, and spot availabilities.

The secend column shows time-~heur, mimute, and second--with the
letter A" feor A.M. and "P* for P.M. Againm, this informatiom is used
primarily in the traffic department whem the imitial stacking of cards
takes place. This time is only a suggested time. An example would be
in making wp & cliemt's schedule. Say that speaser Jehn Doe buys 36
eno-minute spets for a one-week period and suggests a schedule of six
spots per day, spaced at four-hour intervals. The key punch operator
and card typist will prepare six different cards, with the suggested run
times on the cards. These same six cards may be used day after day
wntil the expiratiom of the 36-spet contract. The time mark on the
card, them, is designed as am aid for the personnel who stack the pro-

graa cards fer the day's sequence of events.
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The “program segunent® listed in the third colwmn of the card is
self explamatery. Again, this information is used only by those who are
in charge of placing the cards in the preper erder for on-the-air use.

In the fifth column, the machine channel is listed. Mot emly is
this information typed om the card, but these data must be punched inte
the card for the card reader's bemefit. This punched cede em each card
dictates to the card reader which music or ammounce chamnel is to be
switched em the air next. An example of this occurs im a station where
all of each day's commercial smmeuncements are on eme continueus reel of
tape. This tape player may be arbitrarily assigned Oll as its chammel
awmber. Asswming that the spot anncuncements have beem dubbed er
recerded en the tape in the same sequence as the cards are stacked, them
all the key pwnch eperater need do is punch a code mwmber Oll emto all
eards which are recorded en the master cemmersial tape.

Ky Punch-Card Reader

The key punch combination card reader dewbles in duty by func-
tiening as beth the machine en which each eard is punched, then later
read. As each card is machine read, the punched heles im the respective
cards esuse the reading wnit te select the desired pregram chamnel.

Autamatic Typewriter Printeut

The typewriter prianteut serves as the official link between the
functiens of mam and machime. The asutomatic printout, which operates
much as a news teletype machine, is useful in determining whether the
cards are in the preper erder by first building a preliminary log. This
leg is checked for mistakes and is used to load the commercial tape and
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the music chamnels in sequence. Later when the on-the-air period of
switching starts, the sutomatic typewriter begins to build the official
program log &s each program segments goes on the air.

Another added feature of the sutamatic typewriter is the auto-
natic time stamp which is integrated inte the typing mechanisa. At the
start of each program uwnit this stamp signifies the date, year, and time
to the secend. This same stamp gives the exact time the pregram segnent
leaves the air, im accerdamce with FCC rulimg. Beth the key punch-card
reader and sutomatic typewriter printout are included in the standard
card system. The IBM 836 card punch and reader and the IBM 866 type-
writer may be used as s cemplete system or may be integrated with other
card sorters and tabulation oquimt.sé This aspect will be discussed
later in the section which deals with sutomatic billing equipment. It
w be recalled, however, that IEM is mot the omly source of automatic
card handling equipment. National Cash Register Company is another
erganisatien which builds suitable equipmeat for sutemation comtrol. In
the event that sufficient technical perscmmel are net available for ser-
vicing of such equipment, renting might be advantageous.

Make~up of Special Automation Tapes
The secret to the success of any automatic switcher lies in the
cautious placing of cue tenes on the various prograa segments. The
switching tenes needed for the camplex "randem card switcher® are much
the same as those which are used in thoiiphr automation switchers. A

. 56wyigual 12,000 Mndio Automatiem with IEM Panch Card Control,"
Pe °
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25«cycle tone of one or more seconds in duration is used at the end of
each segment. The "make-up" announcers or cperators must be certain
this tone is energised at just the right moment, otherwise a glarimg
production error can exist. If the tone occurs toe late, then there
will be "dead air® between musical selections, commercial ammouncements,
or whichever segments might happem to be om the air. Anmewncers and
engineers with a degree of assthetic talemt will seon discover the
importance of tone placement; after a few weeks of experimentatien they
can have the sutomated program moving with the tempe which a goed
*tight" live show should have.

As has been explained, all of the music usually comes frem reel-
to-reel tape transports. Most spot anncuncements, such as cammercials
or public service ameuncements, are recorded em cartridge machines.
The ratiomale supporting the use eof cartridge machines stems fream the
mobility of the machine. Omce the commercial is centaimed on a separate
cartridge, it may be pulled eut easily from the automation fer live shew
use or it may be erased and changed without disturbing the program seg-
ments. Each cammercial cartridge is a cemposite of three types of
information. The order im which they eccur on the cartridge ares

l. the verification tene bursts, |

2. the sudio message or cemmercial amnouncement proper, and

3. the switching tone which signifies the end of the audio

track.
The sudie track er ammeuncement is self explanatory im as much as this
is what the audience hears in the radio receiving sets. The end of the
message has slready beea discussed at length. The verification code
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pulses remain as the only tones or data found on the cartridge which
have not been explained.

The Federal Communications Commission has set up broad guide-
lines in verification procedures which must be used when stations log
daily programming. This implies that some kind of accurate means must
be established whereby the actual time on the air of coammercial announce-
ments is legged. This is accamplished by the sutomatic time stamp er
the typewriter printeut. But as a fail-safe precedure, and to be sure
that the preper cammercial was sired whem the program leg indicates it
was, it is necessary to record special tome pulses on the cartridge when
it is being "made-uwp" by the announcer. This is in effect the same as
assigning each cartridge am electronic serial nwmber. Since each car-
tridge recorder is dual-track, this verification tome burst aleng with
the end of the message cue are recorded on a separate track from the
sudio message. In other words, enly the machine cam sense these tones.
When the cartridge has beem recorded and is played back through the card
reader and monitored by the automatic typewriter, the verification tones
will be sensed and will agree with the program eode number. The program
code number is contained on the data card and is read by the card
reader. On the other hand, the verificaticn number on the log cames
from the tone bursts of the cartridge tape. If both numbers agree on
the program log, then the correct commercial tape was put on the air as

called for by its respective data card.

Make-up and Handling of Music Tapes
The making up of music tapes varies in complexity depending on
the type of musical format used. Q(enerally speaking, the “good music®
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format is the easiest type with which to deal. The chief reason lies in
the fact that the musical selections never get out of date. Once a two-
hour tape has been recorded, that ilpe, if given the proper care, can be
used for months or years with little degradation of quality. On the
other hamd, stations utilizing the "top forty" format will need to re-
record their music tapes continually.

Stations using the "good music®" format custamarily record all
musical selections en reel-to-reel machines and at the end of each
selection an amnouncer's voice identifies the selection. After identifi-
cation, the switching tone is added. This cycle is repeated over and
over until the tape is filled. Usually tem-inch tapes are used. On the
average, each contains approximately one and one-half hours of music.
Bach tape has conjugate matching of all musical selections, i.e., all of
the same tempo, all which are vecal er all which are imstrwmental. By
loading each of four tape transports with different tempo tapes, the
switcher can produce and program the variety which is meeded. An example
could bo. one fast tempo instrumemtal follewed by a slow imstrumental,
then a slow vocal, and se on. The point is that the music director of
the station may stack the music cards in the card reader to effect any
variety of musical programming which he desires .5 7

The "tep forty" type of station seldom uses the reel-to-reel
machine for th bulk of its music playback. Instead, each ef the "live
twenty-five" selections are recorded on cartridges without voice identi-

fications. The announcer makes up & composite reel-te-reel tape of

5TPlanning fer Autcmated Radio Pregramming, pp. 21-22.
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nothing but comments and record introductions. The switcher cards are
stacked in such an order that the announce tape plays first and then the
introduced cartridge with the proper musical selection plays. By using
this method, a five-hour disc jockey show can be recorded im approxi-
mately ene and one-half hours, allowing ample time for correction of any
nistakes made by the ammouncer.

In past experience with sutomated systems it has been discovered
that when the expense of time is added to the investment in recorders,
reels, tape, and associated equipment, an hour of recorded music costs
frem three te five times as much as it weuld if it were programmed live.58
There are several advantages of autcmatiom to be considered, however. By
pre-recording, mistakes can be eliminated and camplets control ever pro-
gramming is possible. Also, the actual phonogrsph records are preserved
from daily abuse. When all of the advamtages ef pre-recording are con-
sidered, it is spparent that each heur ef taped music must be used at
least three to five times before its cost cam be recouped and any
savings effected. This brings on the problem of repetitiom.

Repetition, if not carefully handled, can mean the demise of any
sutomation system. Listeners soon grow familiar with and eventually
tired of the same selection used over and over again. For this reason,
no station should take to the air with any less than at least ten days
of programming without repetition. The basic tape library for a full-
time station should contain about 3,000 selections, and additional music
should be added at the rate of 120 to 240 selections per month. This is

58coulthurst, op. cit., p. k.






L9

equivalent to adding approximately four 10-inch reels each month. The
entire basic library can be contained on one hundred 10-inch reels,
using ene mil thickness tspe. One mil is a unit of measurement equal-
ing 1/1000 inch. One-half mil tape is too thin for professional
machines to handle day after day without dnage.s 9

If the musical programming of a station is oriented to currently
popular selections and a limited number of musical selections are pro-
gramed--guch as a "top forty" list--it may be most efficient to
reproduce music from tape cartridges, as has been previously suggested.
A cammon pattern of music selection in this type of operation is te play
from a library of about 200 selections each week, with a weekly re-
recording schedule of about 100 selections. According to ene manu-
facturer, this formula has been effective in many markets where each
wesk about one-half of the music is replaced and the other half, imclud-
ing the current "top forty" list, is retained through its popular 11!0.60
In this spplication, each selection is recorded on a separate cartridge
for maximem program contreol and efficient handling.

Radie stations have two alternatives from which to choose in
securing their taped music libraries. The first is that of recording from
the station's ewn phonograph records. The second is to subscribe to a
syndicated taped music service. Each alternative has its merits and dis-
advantages. By far the most aggressive and controlled method can be
productiomn by the station, provided that the station has an abundance of

59Phnning for Automated Radio Pregramming, p. 3.

6°Ibid., Pe 6.
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personnel and a budget which can afford the expense of both phonograph
records and tape. This allows the music to be programmed specifically
for the market served and the actual phonograph records can be available
for live shows as well.

On the other hand, a new station or a small station with few
personmel qualified im production talents may wish te subscribe to the
“ready made" music tepe services. Most of these services provide the
iuic tapes in two ways. One is the "camplete service" im which the
music is fully programmed on a single reel of tape and ammounced by the
music tape company announcer. Lecal statien personnel can then cencera
themselves primarily with the production eam nn-n;iul features such as
news, cemmercials, and talk programs. This cemplete service is available
in classical, pop=concert, middle-of-the-read, and country and western
caugor:l.u.a

The second type of service is designed for those stations that
prefer teo use their own lecal amnouncers for music intreductions. These
tapes consist only of music, which must be selected with care in erder to
provide a true programmed unnd.62 It must be remembered that music may
comprise from 60 to 90 of a given radio station's format, and music
remains eme of radie's chief audience getters. It behooves the wise
station management to be thorough im checking the alternatives avail-
able, for the music service will be a dominant factor im the total sound

of any station.

6lpon . Clark, jutomatic Programming and I._oggi_n_gl,‘ A Report to
the 1965 NAB Broadcast Engineering Conference, March 21-2, 1965, Wash-
um’ D. Co’ Pe 13.

62MUSI Catalog (Washington: Imternational Good Music, 1965),
Pe 2.






CHAPTER IV
TELEVISION PROGRAM AUTOMATION

Basis of Television Program Automation

In categorical terms, the preceding chapter demonstrated radio
to be a medium of sound via the microphone. Similarly, television is a
mediwm of vision and sound via the television camera and microphome. It
is legical to assume that many of the automation design principles on
which radie program automation is predicated could be suitably modified
te eperate in television applications. This assumption is basically true
since the foundstion principle wmderlying all awtemated programming
equipment for television and radie is the function of automatic signal
switching.

To better uaderstand how sutomated programming equipment may be
applied to television, it is helpful to review seme non-sutomated tech-
niques of program production.

A1l techniques of television program production relate to the
functioning eof the television camera. Creative decisions about the use
of the cameras are made by the television director. Im live television
program preduction, the ususl studio setup puts the director at one end
of the studio intercommuwnications system and the camera crew at the
other. The director directs all movements of the camera on the air
while at the same time readying ether cameras for the mext shots. As the

program progresses, he directs switching from camera to camera.
51
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The director must constantly strive for an orderly presentation
of camera shots. He must present, in logical order, a series of camera
shots so arranged as to preserve pictorial continuity. In some circum-
stances, the method used by the director to move from one shot to another
nay be as important as the camera shots themselves.

The term "transition® is used to describe the method which the
program director utilises in passing the televisiom program viewer from
one picture or series of pictures to the next.

The "switch" or "cut® transition is the simplest ef all transi-
tions to perform. It involves abruptly ecutting off one picture amd
switching to the next picture. The switch tramsitiom is performed
instantanecusly.

A secend type of transition is the "fade-out" and "fade-in." To
accemplish a "fade-out) the program director must manually operate con-
trols which slowly fade the television screem to black. Te "fade-in,"
the director reverses the process, starting with a black screea and
slowly fading to the next picture.

The ®*dissolve® is akin to the fade-out and fade-in techniques.

In this method of transition, the first picture becomes steadily weaker
while the second beccmes stironger on the screen. Im reality, this transi-
tion is a fade-ocut simultaneous with a fade-in.

The ®wipe® transition eccurs when a mew picture starts as a small
ares and grows until it covers the entire screem.

The switch er cut transition is the fastest of all transitions
performed by video switching equipment. In modern equipment, the switch
oeccurs during the vertical blanking interval. With high quality
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equipment, the switching interval msy be as short as a few nanoseconds
in length, so short a time as to be considered instantaneous to the
human eye. The dissolve, fade-in, and fade-out transitions do mot occur
instantaneously but have a variable time length. At times the program
director may call for a slow fade to black at the end of a commercial or
program; at other times he may desire a fast fade to black. Consequently,
the time element in a fade, dissolve, and wipe is extremely important
frem an sesthetic standpoint as well as on a practical basis. This peint
is substantiated by Breta:
e o o the most dangerous aspect of using fade-outs in television is
that the length of blank screen between fade-out and fade-in may be
too leng. Audience interest drops very rapidly whem there is nothing
on the scrgen and the fade-in should aslways be carefully planned and
rehearsed.

Te the program director and the television sudience, each transi-
tion has a different aesthetic meaning. For example, a fade to black has
a connotation of fimality. In contrast, a dissolve retains centinuity.

If all television programs were live originations it is doubtful
that there would be much opportanity to apply sutemated program equip-
ment. This is substantiated in the fact that the television program
directer's job is ome which requires an abundance of aesthetic decisions.
and, as étalhoft and Brets emphasise, 'auxglation can never replace art.w6l

In reality, the cost of ntaginé live studio productions and the

lack of top talent make extensive live television programming prohibitive

63gudy Brets, T
» Techniques of Television Production (New Yorks:
McOraw-Hill Book Cupmy'_'ﬁi_—', Ge, 1962), pe 110, . 110, -

~ Gbgayard Stasheff and Rudy Brets, The Television Program (New
Yorks Hill and ﬂlng, 1%2)’ Pe 1830 .
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to the majority of television stations. Most stations limit live pro-
duction work to a few newscastis, commercial announcements, and perhaps
one or two variety shows per day. The bulk of material is left to
eriginate from purchased or rented films and pre-recorded video tapes or
from one of the major national networks.

Instead of live programming, the lecal television station's pro-
duction department, as well as the technical staff, spend most of the
broadcast day occupied with switching from metwork programming te pre-
recorded tape commercials and then back to network again. The normal
time allotted by a network for breaks for station advertising varies and
averages spproximately seventy seconds. In an effort to accammodate more
local spemsors, the station often subdivides this time imterval into
smaller :untornh.és The result has been to place much work and pressure
upon statien opcutingperaonnol. Loading of the projectors and other
program sources and then switching rapidly back and forth between the
various sources becomes a rigorous and exacting task im the ceurse of am
entire breoadcast day. In the jargen of broadcasting, this task is often
referred to as directing "residue” or switching the “panic period.®

Directing “Residue®

. Ob;imly,.ltopping one playback program source and switching teo
snother does not take much creative ability on the part of the director.
However, in respect %@ "residue® directing, Professors Stasheff and
Brets have the following comment:

65p. s. Fimnegan, "Station-Break Automation for Televisiom,"
Broadcast Engineering, VIII (February, 1966), 1l.
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Although there is nothing creative about directing a series of short
spots, especially if they are on film, it is nonetheless a television
director's job and calls for the 6game skill and accuracy that is
necessary in directing programs.

Tasks which require little creativity but much precision-timing
accuracy are readily adaptable to sutomated switching equipment. To
this end, automated equipment can be utilized to automate a television
station's entire residue operation. The director's job, under such cir-
cmtanéu s is to load the proper instructions into a control mechanism
instead of calling them from a script at the time of actual broadcast.

The February, 1965, issue of Broadcast Management/Engineering

reported on a survey of the broadcast industry conceruing application of
sutomated video program systems. The report stated:
« « o our study indicated that break period [station break| auto-
nation is becoming almost commonplace; sutomatic operation of both
video and audio aogrcu, at least during station bresks, is con-
sidered essential.

The application of sutamated equipment can be better uaderstood
by analysing a typical station break. The follewing sequence could be
considered a representative station break:

l. Ending of network program.

2. Two-by=two-inch film slide and sudio tape announcement.

3. Motion picture film commercial (25 seconds).

k. Video tape commercial (30 seconds).

663t asheft and Brets, op. cit., pe 177.

67vDoes TV Automation Pay Off?" Brosdcast Management/En
agement/Engineering,
I (Pebruary, 1965), 32.
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S. Slide for station identification with audio tape or live

booth snnouncement.

6. Returning to network program.

Assuming that the director manually operates the switching equip-
ment during a seventy-second time limit sequence, it is spparent that the
director must be rapid and accurate if the execution of such a sequence
is to be successfully accomplished.

Hazards are numerous. If the director should start one of the
segnents a few moments late, the following steps would also start late,
thus making it necessary to return to the metwork program after it has
begun. Under the excitement of the break sequence, the operator's
fingers may perspire and occasionally slip off the buttons. ‘rh-rc is
also the likelihood of his inadvertently starting the wrong machine or
swvitching a wrong announcement em the air. All such mistakes are costly
te the statiom, especially during prime revenue producing times. The

station's loss of revenue could be quite sisable ever a one-year period.

Matomating the Break Period

The philosophy of sutomating this aspect of a television sta-
tien's operation is based upon relieving the operator (director) of the
mﬁcin station-break switching activity. With conventional manual
operation, the eperator has very little to do for leng periods of time
botween breaks, but is called wpon to perform many switching functions
rapidly and precisely in a short period. Under the intense strain of
such rapid actien, mistakes are likely to eccur.

The utilization of automatic equipment for program switching
spreads cut the station bresk effort over a longer period of time by
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allowing the operator te pre-select and double check each switch
uqunco' long before it goes on the air. When the actual station break
time arrives, the equipment does the switching autematically.

Autematic Switcher Descriptions

If sutomatic program switchers for television station use were
catogoriiod in the order of capability amd technical complexity, the
fellewing erder would perhaps be typicals

l. Simple preset video switcher.

2, Preset videe and sudio switcher with lapsed time uwnit added.

3. Cemputer-type contrel with sutamated videe amd audio

switcher.

Preset Switcher

The preset switcher is a modified ferm eof the comventional
namual videe switcher. As its mame implies, the eperator mamually pre-
selects the program source channels which are te be put ea thc air
befere air time arrives. 141l such selections and adjustments are made
ltlrohtinly ealm times when the operater is able to double check his
selections to be certain they are in accerd with the break sequence as
dictated by the pregram leg.

A hypothetical station break sequea.e might call fer a thirty-
secend filmed commereial, a five-seceand statien call letter identifica-
tiem em the slide prejector, fellowed by a2 eme-mimute cemmercial from
the video tape phyback unit. The operater weuld at his cenvenience
pre~select, i.e., press the individual contrel paiol buttons for each
seurce of video in the order im which each is to ecour in the oca-air



-

(48



58

sequemce. Since the hypothetical station break sequence calls first for
a thirty-second filmed commercial, the operator would first pre-select
the motion picture projector which has the appropriate filmed ccmmercial
loaded imto it. By pressing the proper control buttom the prejector is
placed into "ready" mode. This same procedure would be followed for
setting wp ail r-dning on-air playback machinery which is to be used
in the sequence. After the control pamel has been double checked to be
certain that all machines are in the "ready" mode and that the videe
switcher's pre-select sequence is in iceord with the sequence called for
by the program log, the operator's involvement is over watil air time
arrives.

When actual time for the statiom bruk arrives, the director or
operator pushes a single activator butten. This "start® buttom immedi-
ately puts the film projector on the air feor its thirty-second filmed
announcement. At the cenclusion of this annoumcement, the ssme start
butten is omce againm pressed to start the mext videe source into actiem.
The most obvious advantage of such a pre-select videe switcher lies in
the single buttom for the switching of video signals on the air. This
“gingle button™ approach permits the residue directer to keep his eyes
on the cleck for perfect timing of each event within a break sequence.
And with few distractions, he can press a single button to accurately
initiate each event.

Lapsed Time Capability

A lapsed time feature for video switchers is the second step
toward more cemplete program automation. By integrating a clock mechan-
isn into videe switcher circuitry, the switcher is able to measure the
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lapsed time of each program event within a sequence. The lapsed time
feature carries the preset switcher one extra step by automatically
switching from one video source to another without the director er
eperator's having to press a start button each time to initiate a new
event.

The term “lapsed time counter® implies that the internal clock
eperates em & pre~instructed time base which has no relation to epochal
or standard clock time. This is similar te the cleck timer en a kitéhon
range which counts down time independently of the time ef day when the
housewife might have set it. PFor thoA lapsed time switcher to be effec-
tively utilised, the operator must first pre-select each playback source
by pressing the corresponding buttons, as was necessary with the preset
videe switcher. Secondly, he must be certain that each program segment
within the bresk sequemce, whether video tape or film, is carefully
timed before air time to be certaim that its tetal length conforms to
the time pre-selected on the lapsed time eceunter.

When air time arrives, the lapsed time video switcher, after
being initially triggered at the beginning ef the station break pericd,
will sutomatically continue operating all necessary video fer the dura-
tion of the break period without intervention by the human eperator.
Each segment within the break sequence will be switched on and off the
air in strict accordance with the pre-instructed time limit as originally
leaded inte the lapsed time counter by the director or eperator.

A problem exists if the operator accidentally misimstructs the
hpud time clock comcerning the length of the individual segments. An

example of this would be a case where an operator would set up the
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switcher for a thirty-second tape commercial and would instruct the
timer to this effect but would later accidentally place on the video
| tape playback machine a one-minute commercial. In such a situation, the
lapsed time counter would automatically switch to another source at the
end of thirty seconds whether the commercial message were finished or
not. Obviocusly, if the system is to be effectively used it must be
double checked to see that no human mistake has been incorporated inte
the machine's imstructions. '

In summary, both the pre-select and lapsed time video switchers
give the human operator a better chance at quality control of the
station break sequence. Switiching errers are less likely for two
reasons. First, the operater is given ample time to thereughly analyze,
instruct, and double check all on~-air and video switching equipment
prier te air time. Secondly, when bi-aak time arrives, automation does
the uitchiig of all video signals on and off the air. Consequently,
the operator is relieved of pressured thinking, which is conducive to
switching error.

The preset and lapsed time videe switchers provide many benefits
ever conventional manual switchers. The services within an sutamated
program contrel system are hampered by three major limitationss

l. There is little or ne provision for audio signal control.

2. There is limited selection of transitions. Often, a direct

switch or "cut® is the enly automated transition available.

3. The most coenfining limitation is that of a limited machine

memory. The impact of this limitation necessitates the

human operator to reimnstruct the automated equipment
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frequently, perhaps as often as prior to each break
sequence.
To broaden the capabilities of automated television program cen-
trel equipment, design engineers have turned to developments used in the

field of computer technology.

Computer-type Switcher

The American public seems prone to romanticize the role of com-
puters in society. Few modern developments have teased the public's
sttention more than electronic computers. Sensational press reloaéoa
mixed with the public's exposure to science fiction have tended to
inflate the modern camputer image to that of a super-brsin with almost
omnicient powers. Many people fear such complex machinery and see its
emergence 88 a giant step toward man's subservience t¢ machines.

Klectronic camputers at thcii' present state of development
should not be feared, for cemputers are teols. No tool ean ever be
trmly effective if it uapire;n awe in its wser instead of trust.

In reality, computers are man's link between the formulation of
problems and their eventual solutions. Cemputers wers developed te
relieve man of the task of computation. This they have done in terms of
advanced speed, accuracy, and versatility. Aectually, the term "“computer"
includes a large gamut of dcvicqs frem simple office adding machines to
eamplex dats snalysers capable eof solving millions of mathematical com-
putations per mimute. The computer eperation is predicated on two
fundamental characteristics which are generally considered cosmon to

every computers
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le the presence of a memory, and

2. an analytical system for mathematical problem solving.

Computer-type program control equipment is basically an exten-
sien of the simple sutomated systems previously described. Earlier in
this chapter, the preset video switcher and lapsed time unit were shown
a8 means by which the airing of television programs could be automated.
However, the memory of these deﬁcu is limited, and after a small num-
ber of switching operations the machine needs reinstruction. Thus, the
search for better information storage has led to the spplication of cem~-
pater-type memory techniques.

While a computer-type memory is desirable for use in aultulud
television program switching equipment, the camputer's quantitative
sbility in methematical problem solving finds limited spplication.

Legic circuits are often used in the formation of proper switching paths
and as aids in leading the memory section of sutomatic program control
equipment. The real use of a computer's quantitative capability is per-
haps better wtilized in accounting, billing, and numerical analysis.

Whether such highly refined sutomated television program control
equipment can be referred to as true computers is more a2 matter of tech-
nical interpretation of various electronic circuits amd the functions
which they perform. The final decision rests with the mamufacturer.
When the Sarkes Tarsian Company> first introduced the APT-1000, it was
referred to as computer controlled. Later generations of this same sys-
tem comtinue to be listed as camputer controlled. Another campany,

“Slrku Tarsiam, Inc., Broadcast Equipment Division, Blooming-
ten, Indiana.
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Hancock Telecontrol Corporation,69 which manufactures a similar machine
(UNICON) for automation of television program control, emphatically
refuses to refer to its machine as a computer or as computer controlled.
Instead, the company prefers to describe the UNICON system as a “special
purpese, stored program, digital control programmer with a magnetic core
memory,® in its equipment brochure.

The term “camputer-type" seems to have a better generic connota-
tien than has the word "computer.® Therefore, in the interest of
accuracy, all advanced television program sutomatiom equipment in this
section will be referred to as computer-type.

Computer-type sutomated programming systems are usually composed
of three sections:

l. On-air station equipment.

2. Switcher control sectionm.

3. Master progrsmmer section. '

On-air Equipment

The on-sir section includes all program sources, i.e., program
machinery directly involved in playback or origination of the actual
video and sudio signals of a television program. This category includes
video tape recorders and playback units, film projectors, slide projec-

tors, awdie recorders, cameras, and other such equipment.

6% ancock Telecontrol Corporation, 143 Sound Beech Avenus,
0ld Greenwich, Comnecticut.

"Orimmegan, op. cite, pe 13.
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For this equipment to function in an automated systiem, it must
be reliable from a maintenance standpoint and be adaptable to auto-
nated switching cquipnont.n These eriteria suggest that the equipment
be operable by remote control. In order to be capable of remote contrel
operation, on-air equipment should be capable of being started into
operation and stopped by sending contrel pulses to the equipment from a
remote location. Some sutomation systems may require that the on-air
equipment be capable of sending back an "end cue®™ pulse wpon completion
of each on-air cycle. In reality, vimilly all modern professiecnal one
air equipment made for television applications is basically designed
areund pulse control clptbilitiu.n Therefore, many stations converting
to a tetal automated program system will find that much if not all of
their existing on=-sir equipment is easily adaptable te remote control
through pulse commands.

Video and Audio Switcher Section

Earlier in this chapter, it was shown that every statiom,
whether automated or mot, has some type of video switcher. It is this
piece of equipment that the television director manipulates to direct a
television program. When operating this switcher manually, he presses
the proper control buttons to turn cameras on and off the air, and he
mey show video tapes or motion picture films at will.

Physically, the video switcher appears as row after row of con-
trol duttons. Technically, it is often referred to as a switch matrix.
Bach individual buttom in each row of centrol buttons is capable of

TlIbid., pe 12. T21pid.
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switching on and off the air a signal from a designated playback unit in
the en-air equipment. If there is s large number of on-gir equipment
sources, then there will be a proportionately large number of control
buttens on the face of the video switcher.

Video switcher integration inte an sutomation system demands
that the video switcher be capable of remote control eperation just as
is necessary for the om-gir program source equipment. There are two
general types of video switchers presently available which meet this
requirement. Their technical classifications are: (1) the relay type,
and (2) the solid state crossbar type. The solid state, vertical inter-
val type is the more modern of the two.13

Equipment manufacturers make a distinction between intermal and
external videe and audio switchers. The intermal switcher arrangement
contains both the master programmer and audio and video switcher sec-
tions as ene integral unit. The Sarkes Tarsian APT-1000 and subsequent
generations are examples. One awthority, Irv Moskowits ef Riker Video
Industries, sees the internal switcher arrangement primarily used inm
large facilities tied te metworks for precisely timed cutaways to local
ltl'c.in:ms.?h The external switcher arrangement indicates that video and
sudio switching equipment are separate units apart from the master pro-
gramer and memory. Stations which already possess modern switching
equipment would probsbly prefer the ®external appreach. This entails

73wyideo Switching,® Broadcast Management/Engineering, IIT
(December, .1967), 27. * & =8

Thupytomated Video Switching,® gin
g," Broadcast Management/Engineerin
III (September, 1967), L. i = &
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purchase of only the computer-type master programmer which would be
interfaced or interconnected to their pr‘esent switchers.

With traditional manual control of television programming, the
sudio signals are switched on and off the air by an audio cperator who
sits before an sudio switching console and coordinates the sound signal
with the picture in accordance with directions from the director of the
program. Contrel of sudio signals can be automated by a method similar
to that used to automaticsally switch the video signals. The more com-
Plex cemputer-type systems provide for sudio fade-in and fade-out and
the mixing of audio signals, as well as direct switching from one om-air
program source to another.75

In susmary, it should be remembered that the video switcher,
sudio switcher, and all om-air playback equipment are normally under
direct push-button control by humam eperators in a nom-sutomated equip-
nent arrangement. However, if both the switcher and em-air equipment
are capable of being eperated by electronic pulses frem a remote point,
then all of the control functions can be relegated to a master programmer.

Master Programmer

The master programmer section bears the same rolutionahip to a
camplete program automation system as does the brain to the human body.
It is the responsibility of this section to command equipment inte opera-
tion in accordance with the information stored in its memory. A& rcprc-'

sentative list of informetion needed by such a machine memory includes

T5Brochure of the Hancock Telecentrol Corporation, 143 Sound
Beech Avenue, 0ld Greenwich, Comnecticut, p. 10.
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length of each spot announcement, video and audio source, type and
length of trlniition between one announcement and the next, and time ef
day each sequence is to occur. Im additien, the master programmer needs
to knew how each sequence or program segment is to be initiated, whether
by a hwman eperater or by a precision master clock within the program-
.76 -

In order for such & master prograsmer t¢ accemplish its diverse
respomsibilities it must have a center for (1) memery, (2) command pulse
erigination, and (3) function displey.

Nemory systems.--As is the tremd im mest techmolegical advance-
nent, nanufacturers differ in their approach te equipment design. Im
this respect, manufacturers of television automation equipment are neot
different. There are three gemeral types of iaformatiea storage devices
which are mest commonly used im cemputer-iype autemated switching sys-
tems. They ares the magnetie core memory; a magnetic drum memory; and
punched data eards or pumched paper tape, doth of which are similar in
eperation. All three ef these methods of memery are cemmen to data
storage techniques used in moderm ccmputer techmolegy. It would be dif-
ficult te assess ene appreach as better than the others since each
nemery technique is relative to the spplication for which it is designed.

The magnetic core memory is composed of thousands of doughnut-
shaped piml of irem, each with approximately a 50 mil-inch outside

76Brochure of Sarkes Tarsisn, Inc., Broadcast Equipment Divi-
siem, Bleemingtom, Indiana, po ke
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dimtor." Through the center of these tiny cores run various control
wires. When a current is passed through certain of these wires, a mag-
metic field is built up in individual iron cores. When the current
stops in the control wire, the small core retains its magnetic state.
This preperty of the core, to continue in a magnetic state after the
current field has been removed s is the property used for strong informa-
tien in each core. By careful arrangement of the thousands of iron

ceres along the control wires, meaningful electromic information in the
form of a binary mathematical cede can be stored and retrieved at uill.78

The number of magnetic er ferrite cores determines the number of
bits of information the memory is capable ef storing. Ultimately, the
nemory's sterage sspacity in proportional to the amount of program leg
the memory e¢an memorise and translate inte switching actiem of the em-air
equipment.

The magnetic drum memory technique is similar im eperation to
conventienal audio or video magnetie tape reserding machimes. The
recording mediwm is a meving oxide surface scamned by a recording head.
After informatien has been recorded, it may be retrieved at a rapid pace
through a magnetic playback head.

Whereas the magnetic core memory is am all electronic system for
data sterage, the magnetic drum memory is classified as am electro-
mechamical device since mechanical ferce must be applied to move the

TTBrechure of the Hancock Telecontrol Corperatiom, 143 Sound
Beech Avenus, Old Greenwich, Cemmecticut, pe ke

lec. eit.
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recerding medium, in this case the oxide-covered drum nuubly.” This
is potemtially a significant deaign factor im as much as electro-
mechanical devices are slower in their operation speeds than are
exclusively electronic devices.

Chapter III showed how data cards could be wsed as a memory
device for control of radio program equipment. Essentially, such
devices werk on the principle of punched holes in a card er paper tape,
with each hole placed in a format fashion. The format arrangement is
nade relative to an arbitrary mathemstical stamdard which allows a com-
puter or ether sensing machinery to read the card and translate this
stored informatiem inte significant actiom.

The idea of using punched paper tape er data cards for a storage
nediwm is net a new eme. Many of the present ideas sbeut punched card
processing came from the work ef Dr. Hermanm Hollerith, whose tabulating
machine was used to record the 1890 United States census by the use of
tape. Dr. Hollerith later founded the forerunner of the Imnternatiemal
Business Machines corporltion.so

Generally, the field of cemputer technology assigns data cards
and oard reading equipment to a greup of devices called imput/cutput
equipment. This implies that data cards are most useful in loading or

wnloading stored informatien inte er out of a camputer's magnetic

wryoal
T9putomatic Program Control S tem, APC-101, brochure of Central
Dynamdcs, Ltd; 157 Hymes Boulevard, Foints Cloire, Quabec, 1965, p be

8‘7'H':i.lli.n Barden, "High-Speed Punched-Card Readers," Electronics
World (January, 1967), k3.

81l1vid., p. k2.
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Data card and punched tape handling equipment is inherently
mechanical in nature. Therefore, it is no match in speed as compared to
megnetic memory equipment. The maxim "time is money" is extremely
pertinent to computer technology. Speed is most important to corpora-
tions er government agencies which have great quantities of data to be
processed, such as utility bills, bank statements, sales slips, or
inceme tax returns. Many large computer complexes use magnetic memory
equipment because of its high operational speed, while the punched data
cards are retained to feed information inte and out of the computer
after data have undergone the desired mathematical analysis. Thus the
name input/output equipment has been given to data card machinery.

The eperational speed of computer-iype sutemation equipment for
television program control is not so vitally impertant, since the nwmber
and speed of switching functions which must be perfermed are relatively
foeu and slow by machine standards. Therefore, data card memory equip-
ment which is censidered too slew and cumbersome te be used in scme
cemputer applications may find effective use as the main data storage
system in some television and radio switching equipment. Several
advantages can be cited for data card memory equipment. Unit cost of
the individual card is low. Cards can be readily replaced if damaged or
easily modified if the data change. Each card usually censtitutes a unit
record, or cemplete information on one subject. This means that greups
or files of eards about one particular set of subjects are easily
expanded or modified by simply removing them or adding individual cards
into the stack. Finally, one cannot look at a magnetic tape or magnetic
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core memory and expect to see ithe data stored there as is possible with
data cards.

In summation, broadcast equipment manufacturers differ in their
designs of automated computer-type switching equipment. All are
attempting to employ the latest developments available to them from the
field of computer technology. To this end, the magnetic core, data
eard, upcth drum, and tape have emerged as the more advanced methods
used for machine informatiom storage. Some manufacturers have chosen to
use & cembination of both magnetic and data card data storage in order
te derive the advantages of both memory tcehniquu.az

The more important criteria im selecting and designing memory
systems for computer-type television program control imclude: (1) sim-
plicity of operation im emtering data and extracting data from a memory
unit, (2) sise of storage capacity and flexibility, amd (3) retrieval
agouracy. A fourth consideration, that of ultra-fast memory operational
speed, does not seem to be of primary concern in televisiem and radio
prograa switching systems.

Pulse origination.~-As discussed earlier, the master programmer

is the control peiat from which all system commands radiate. Sub-
servient equipment includes the video and audie switchers and associated
program playback equipment. In addition to being the center for system
memory, the master programmer must possess special circuitry to communi-
cate with and exercise control over the sub-equipment under its command.
This is accomplished through pulse erigination and reception similar teo

821vid., p. k.
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the way a human brain routes motor nerve pulses to actuate coordinated
muscle movement in various body parts.

Three general classes of pulses are generated by the programer
sebsequent to the stimulation of its memory. They are: function con-
trol, signal switching, and visual display pulses.53

In general, function contrel pulses are routed from the master
programmer to the en-air equipment. The master programmer wtilizes
these pulses te put on-air equipment inte stand-by er ready conditiom,
or it might be used to physically start the motors of individual units
of playback equipment.

Whereas the function control pulses are directed frem the master
pregrammer to the en-air equipment, signal switching pulses travel frem
the pregrasmer to the video and audie switchers. These pulses instruct
the videe and sudio switchers as to the correct playback unit so that
the proper sound and picture may be coordinated with the desired transi-
tion between program segments.

The third type of pulse, visual display, serves still anether
specialised function which is mot directly involved in controlling the
on-air progrmm signals. It is used to activate special read-out devices
in the functien display section. This application contrasts te function
control and signal switching pulses which are directly involved in
putting sound and picture oa the air,

Visual display.=-Essentially, this section exists to inform the
human eperator of the step-by-step fumctioning ef the master programmer.

83prochure of Hamcock Telecontrol Corporation, 143 Sound Bsech
Avenue, Old Greenwich,Cennecticut, p. 10.
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Even without the monitoring feature that the readout section provides,
the master programmer probably could handle its prime chore of getting
television program segments on and off the air. Yet the function dis-
play section is considered highly essential for the most effective
operation and versatility of computer-type autcntéd prograa control
uchinory.ah
Puanction display is facilitated through the use of electrical or
a combination of electrical and mechanical readout devices. One such
readout device under the trade name "Nixie tube," consists of a glass
container) inside of which are placed several specially shaped wires
technically referred to as control cathodes. The glass container is
pressurized with neon or a similar type of gas. When an electrical
charge is applied to the intermal wire within the glass container, the
neon gas will ionise and give off a soft red or erange glow which is
plainly visible around the outer edge of the control wire. If the con-
trol wire is arranged, for example, in the shape of the numeral "9%, when
electricity is applied to the wire the gas will ionise and the numeral
9% will be visible as a soft glow. One such container can be manu-
factured te accommodate many comtrol cathodes, thersby enabling each
glass container to have the capability of displaying any numeral between
O and 9 on command. Six wnits, such as might be connected to a digital
cleck, could continually displsy the countdown of the time of day in

hours, minutes, and seconds.

8lp, s, Finnegan, "Station-Break Automation for Television,"
Broadcast Engineering, VIII (February, 1966), 12.
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Other display devices may use a principle similar to a tiny
slide pro;)ector.as There may be several translucent slides on which are
written different numbers or letters of the alphabet. Behind the indi-
vidual slides is an arrangement of tiny light bulbs. The light from a
single bulb shines through its respective slide and projects the slide
centent on a small glass screen. By turning on different light bulbs
behind the various slides, a variety of information can be displayed on
one tiny screen.

Visual display pulses from the master programmer control all
read-out devices, thereby enabling the human operator to see every action
of the master programmer both before and as it occurs. In order to meet
its visual display objective, the camputer-type master programmer
usually will provide at least four individual groups of display
dm«l.% One display group counts down time im hours, minutes, and
secends in accordance with a highly accurate digital clock which serves
a8 the time reference source to the master programmer's memory section.
Mmother portien of a display group informs the operatér which unit of
playback program equipment is actually onm the air. In addition, the
display group counts down the number of seconds that remain before the
program source is to be switched off the air, and it provides an indica-
tion as to what type of transition will be used in bringing the next

program event to the air. Still another visual display group is

85prochure of Hancock Telecontrol Corporation, 143 Sound Beech
Avenus, 01d Greemwich, Connectiocut, p. 12.

86Brochure of Sarkes Tarsian, Inc., Broadcast Equipment Division,
Bloomington, Indisna, pe 3.
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connected to circuitry which scans the programmer memory and indicates
to the second what time the nmext program event is to occur and from
which program source it is to originate. Optional displays can be
arranged to provide information about the next event stored within the
Programmer R@mory, or can be used alternatively to random search through
the master programmer memory for specific data. This csapability is
helpful for memory verification or is useful in reloading up-dated
information into the programmer memory to match changes in the daily

station program log.

Operation Analysis

Computer=~type program control equipment demonstrates its great-
est potential when operated in an automatic mode. In the automatic
mode, it is possible to enter into the master programmer section the
desired switching events sequence, together with the duration time or
real time of each program event. As was shown earlier in the section on
mnachine memory, the basic storage capacity of the master programmer
governs the number of program switching events that cam occur auto-
matically before it is necessary for the human operator to intervene and
relead the memory with new information.

Ususlly, data for the master programmer memory section is entered
inte that section by means of a set of pusp buttons on a control panelj
or im the case of data card use the information would be prior punched
into data cards, perhaps by another department of the station, and an
automatic card reader would transfer the card data directly into the pro-

gramer memory.
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Typical of the basic information contained in each program event
address and which is needed by the memory section in order to switch a
single program event are:

l. selection of the video and audio signal source,

2. whether the video signal is black-and-white or color,

3. the type of transition desired to put an event on-air,

k. the actual clock time that on-air switching is to occur or
the duration of on-air time remaining before an event is
to be switched off, and

Se the method ef initiation to be wsed in switching an event
on-air.

The master prograumer memory accepts such instruction, called

“words" in the semantics of the camputer. All the cembined data about
inc program event comprise one “word.® Each word is them assigned a
number, eften referred to as an "addrou."a" The programmer is to
quickly locate and execute data éontainod in each word. Equipment manu-
facturers spare no effort in making the loading of information into the
master proérnor section as easy an operation as poiaiblc. This is
amother crucial area where man and machine must communicate. In erder
to do so effectively, a clear and well defined procedure must be estab-
lished,

Some equipment is designed with apparatus to aid the human

operator in finding his own mistakes. Should the memory be loaded with

inadequate data, a light, often referred to as a "parity" light, flashes

87Ibid., p. 2.
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to warn the operator of an information loading error. Also helpful in
this respect are the visual displasy panels which automatically read-out,
in one of the visual display panels, information as it is fed to the
memory section. This serves to verify to the operator that instructions
are correct and are indeed memorized by the memory section. In the
event that information errors are discovered, designers are careful to
provide ways in which corrections may be inserted without disturbing the
remaining part of the stored information. Obviously, an extension of
this same feature allows updated information or scheduling changes to be
entered into the computer-type memory section anytime up until moments
before air time.

Advanced arrangement of circuitry within the master programmer
allows the omission of certain repetitive operating instructions which
might be necessary for less complex program control systems. Exemplary
of this feature is the programmer's sutomatic handling of on-air equip-
ment pre-roll cues. Pre-roll porﬁains to the time length meeded by a
glven program source to maintain operational speed prior to being
switched on the air. Video tape playback units may require ten-seconds
roll time before sound and picture are stabilized sufficiently to be
switched on the air. Film projectors may require only five seconds.
Since playback units are & permanent part of the complete program auto-
nation system, the roll time of each of the various machines can be
permanently memoriszed by the master programmer, thereby eliminating
these data as part of the routine machine eperating instructions.
Regardless of which playback unit is selected for on-air duty, the
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master programmer will automatically provide the correct emount of pre-
roll needed prior to switching that unit on the air.

When the operator has entered all of the necessary data into the
memory section of the master programmer, the system is ready for auto-
matic control over all of the station's on-air audio and video. When
the system is operating in an automatic mode, the master programmer
memory section is influenced by a highly accurate master clock, which
isswes pulses second-by=-second to the programmer section. Switching
actions are initiated by comparing the read time of this clock to the
memorized time previously stored within the programmer memory section by
the human operator. When the real clock time corresponds to the memo-
rized time, the master programmer switches the event on the air.

A need for versatility often dictates that the master programmer
section use other methods or a combination of other methods for switch-
ing from event to event. One alternative is counting down the duration
time of the program event on the air. This method of operation requires
that the memory section be prior instructed of the actual length of each
on-air program event. When the allotted time or on-air duration time is
expired in accord with earlier memorized time, the event is switched off
and the next event in sequence is switched on the air.

A third method of initiating switching from event to event is
the cue system. This technique entails the sending of an end cue pulse
back from the on-air playback machines to the master programmer. End-
cue pulses are easily genersted by on-air playback equipment. This is
accomplished in a manner similar to that which is used by radio program

sutomation equipment as described in Chapter III. Subsonic cue tones,
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or a tiny strip of tin-foil spliced into the end leader of a film, or
video tape may be used. The tone, or metel strip, is sensed and causes
8 pulse to be directed back to the master programmer. This in turn
stimulates a switch through the proper transition to the next event.

In summary, perhaps it is significant to again emphasize that
automated program control machinery, regardless of its level of advance-
ment, is never complete without an overseeing human attendant. Never-
theless, system effectiveness demands that camputer-type program control
systems be designed to minimise the operator's involvement with actual
en-air button pushing. To this end, the human operator's primary con-
cern is relegated to two principal areas. The first consists of
eorrectly loading the master programmer memory section with all of the
pertinent data needed by the machine system in erder to carry out its
switching procedure. The secend consists of monitoring the system's
overall performance through the many visual displays.

If and when contingencies arise, a single over-ride control
button may be pressed which instantly disengages the computer-type
mnaster programmer from all station equipment, thereby allowing progrsm
signals to be switched manually as in a conventional non-sutomated
television station.

Published reports from broadcast stations which are using
advanced automated program control equipment indicate general success

and ut:lafact.:l.en.ea Mnid reports of success, however, there is scme

Ba'lutmltcd Video Switching," Broadcast Management/Engineering
III (September, 1967), 33.
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criticism. Some stations are concerned with inaccurate timing on the
part of the major national networks. This makes it difficult to air
station-break sequences on a real time basis, thus crippling one opera-
tional mode of computer-type systems. One broadcaster has stated,
"Since network timings are not dependable, the manual take-over mode is
used quite extensively. . « ."89 Others suggest that the solution to
this problem might be the origination of standardised cue pulses from
the network which would automatically trigger program control systems at
the various affilisted stations.’0

A second area of desired improvement is the visual read-out sec-
tion. Some operators of advanced computer-type sustems insist on an
expsnsion of read-out capability, particularly for up-coming events.
Central Dynamics, Limited, has sppreached this problem with a cathode
ray tube type of display on which all events in the magnetic memory are
displayed alpha-numerically and move up the tube as the sequence
progresses. The cathode ray tube used is similar to the ordinary pic-
ture tube used in most television rocoinrl.”' This spproach means that
the operators may view the entire switching sequence leng before it goes
on the air. As the sequence progresses step by step, the displayed data
slowly move up the face of the display tube in order to facilitate easy
reading by the operator.

The material contained in this chapter is evidence that techno-

logical sdvancement is adequant to surmount the majority of problems

891bid., pe 39. POIbid., pe 33.

luputomated Video Switching,® op. cite, pe LO.
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associated with television program control. Automated program control
constitutes but one phase of station operation. Therefore, it is logi-
cal to assume that the broadcast industry, along with other industries,
will extend automated techniques into all areas of their businesses as

repidly as benefits can be realized.



CHAPTER V
AUTOMATED DATA PROCESSING

Fundamental Office Routine

Ostensibly, of course, the breadcast industry is primsrily con-
cerned with broadcasting programs and announcements. For that reason,
preceding chapters have described the capabilities of sutomation in the
production of program materials for broadcasting. Equal im importance
to program production is the necessary accounting and scheduling
functions which are delegated to what is referred to in most stations as
the traffic and accounting departments. To understand hew sutomation is
applicable in this field eof broeadcast eperation, a basic knowledge is
needed of departmental funcﬁionn and the resultant cammunication between
them.

Hypothetically, each commercial radio or television program or
commercial advertisement begins with a cliemt's purchasing a quantity of
air time from a member of the station's sales force. Upon completion of
the sale, the salesman fills out a form known as a time order. The time
order is submitted to the traffic department. The time order alerts the
traffic department to what kind ef program or ammouncement has been sold,
to whom, the length of time needed for broadcast, the number of broad-
casts seld, and the tentative dates for these broadcasts. From these
data, the traffic depariment proceeds to schedule these broadcast times,
as ordered, on the daily program log. When the daily program log is

83
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campleted, it is passed to the progrem department whose duty it is to
transform the program log's schedule into picture and sound for the
audience. When the program department confirms that the client's broad-
cast time has indeed been put on the air, it is the accounting depart-
ment's function to compute the total charge for the service and bill the
client at the month's end. Although this is a highly simplified
explanation of a departmental functiom, it is obvious that both schedul-
ing and accounting functions are office tasks. See Figure 3.

In the introduction of automation to office methods, it is first
necessary to determine which phases of the office activities can be per-
formed by machines and which phases need human interpretation and
handling. See Table III.

A previous study reveals that in every mechanised office routine
the work functions fall into seven basic categories:

l. preparing sources of original documents;

2. 1introducing er putting data from these documents into

record-keeping systems;

3. mamipulating, or working, with the data such as assembly
sorting and classification of data, reference to and
extraction of related data previously stored, and
camputations

ke storing data, including temporary filing of intermediate
results and other data in process and the maintenance of
files of carry-forward data;

S. withdrawing or taking out results from precessing;
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TABLE III

A COMPARISON OF DEPARTMENTAL FUNCTION ACCORDING TO THE
TYPE OF OFFICE ROUTINE UTILIZED

~ Departmental Dutlies

Type of Oifice Routine

Scheduling (traffic department)
Availabilities
Production of daily program log
Commercial announcement rotation
and film rotation

Sorting, classification

Writing of commercial announcements
(traffic department)

Not applicable to machine pro-
cessing, eriginal document
preparation

Accounting (accounting department)
sbulation of accounts receivable
Payroll
Accounts payable, operating costs
Other cost accounting as might be
necessary for operation of the
station

Computation

Billing (accounting department)
Preparation of clients' statements
Preparation of affidavits of per-

fermance

Serting, classification, computa-
tion

Research (perhaps the accounting
departaeat)
Sales projectien
Product analysis
Audience analysis (demographic
data)

Sorting, classification, computa-
tionm
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6. summarizing results; and
Te lupervising.92
This same study suggests that sorting, classification, and camputation
functions normally can be mechanized. However, the preparation of
original documents, input operations, and supervisory control usually
cannot be mechanized with amy degree of profitability.’3

If the functions of the traffic depariment and acéoﬁnting
department are analyzed, it is apparent that the majority of their
duties fall into the sorting classification, and computation functions,
all of which lend themselves to mechanization.

Departmental organization varies from station to station. Some
stations, for instance, might separate the traffic department from the
accounting department. A large station, with more operating capital,
might be more likely to have separate research facilities. The impor-
tant point to be realized is that where there are similar office
routines there is the possibility that more than one department may be

able to utilize the same basic type of automated equipment.

Electronic Data Processing
The technology of office sutomation is known as electronic data
precessing, eften abbreviated as EDP. According to an article by
Ress Lovell ef the College of Business Administration of the University

of Houston, electronic data processing can be broadly defined as the use

92!11ph Griese, "An Approach to the Human Problem in Systems
Mechanisations® (unpublished Master's thesis, Engineering School, Michi-
gan State University, 1959), p. 1ll..

931bid.
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of electronic computers and data processing machines to aid in the fol-
lowing operations:
le. collection and processing data needed by management to make
decisions,
2. lower-level management decision-making operations,
3. dissuance of the necessary paper work to instruct the organiza-
tion in accordance with those decisions, and
h. measurement of actual progress and feedback for management
control.

Operating well within this broad definition of EDP, there are
systems available to accomplish the office functions of broadcasting
stations. The TRAFFACCOUNTING system, developed by a company in Denver,
Colorado, is one such system, and TASCOM by Sarkes Tarsian, Inc.,bia
another. These systems are not identical in function, as will be

explained.

Application of Electronic Data Processing

The TRAFFACCOUNTING EDP system is applicable in both the traffic
and accountihg dcplrtnontl.95 This system combines an IBM card sorter,
card punch, and card-reading machine with a tabulator. This unit of
machines is capable of tending to all scheduling, accbnnting, billing,
and, to some degree, market reseasrch as needed by the modern broadcaster.
In nndorctandihg the application of these EIP systems, occasional refer-
ence to Figure 3, page 86, will prove helpful.

In the srea of scheduling, the TRAFFACCOUNTING system auto-

matically keeps constant check on the number of time availabilities open

9hRons ¥W. Lovell, "The Nature of EDP," University of Houston
Business Review (196L4), L-S.

9STRAFFACCOUNTING for Broadcssters (Demver, Colorados TRAFFAG-
COUNTING Accounting and Data Processing Company, 1965), pp. 1l=3.
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at any given time on the program log. This information is constantly
fed back to the salesmen in the form of automatically typed lists. New
time orders are automatically inserted on the daily progrem log and are
projected to those tentative logs to be made at a later date. Expired
orders are sutomatically removed after the date of last broadcast, and
orders are automatically deleted on the proper days. In the event that
& salesman should sell a time order a very short time before it is to go
on the air, blank spaces are left on the log to meet such tight dead-
lines. The IBM tabulater machine sutomatically prints a final copy of the
completed program log. Printing time coﬁld be expected to vary between
1° and 25 minutes daily, depending on the length of broadcast day and the
commercial load. At the completion of this automatic typing of the pro-
gram log, the log is ready to be submitted to the program production
department in order that preparation may be made for the next day's
broadcasting. ’

In the area of accounting, the same equipment used for scheduling
and making the program log can produce reports on accounts receivable,
when due, and which salesman sold each account. The equipment can be
expanded with a check printer to handle payroll or it cea even handle
all accounting chores such as profit and loss, accounts paysble, and
cash receipts, all of which can be totsled daily.

Some stations send affidavits in addition to statements to their
clients showing the time and date of broadcast of all accounts. The
TRAFFACCOUNTING system will handle account affidavits along with the
autamatic printing of the monthly statements. Included will be the sub-

tracted credits for payments received during the previous month and the
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current month's balance. The ststements are ready for immediate mailing
following the automatic printing.

A limited amount of research is availasble to management in the
form of daily ssles projections. Each day, management knows how many
dollars are on the books for the present month and for future months.
Projections are available for individusal salesmen at all times. Sales
product analysis is also a possibility with this type of operation. The
wesknesses or potential dangers in billing can be spotted by showing
which preduct categories are strong and which are weak. Each month,
management can receive an analysis showing the total mumber of anmounce-
ments and the total number of dollars received from each of the different
product eategories. The sales product analysis may be further broken
down by the salesmen to show national vs. local accounts er direct con-
tact sales vs. advertising agency sales.

The TRAFFACCOUNTING system is suited for meeds of modern radio
stations and it is also capable of being used by the television broad-
caster in the areas of accounting and billing.

4 long-time leader in the electronic data processing field, the
IBM Company, also promotes much of its standard equipment lines for radio
and television usage. IBM equipment can be arranged for automated pro-
gram loggimg and accounting operations. One typical IBM arrangement is
used by the Columbus (Georgia) Broadcasting Company, Im:.s’6 In this
organisation, daily program logs begin with an IEM 029 card punch

machine. Time orders, change orders, program changes, and promotional

$upata Precessing," Broadcast Management/Engineering, III
(September, 1967), L3.
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and public service announcements are all punched into individual data
cards. For each account, a color-coded master card is key-punched with
account name and category number, salesman's jidentificstion, audio and
video source, day of week, time and production cost, and contract start-
ing and ending dates.

These master cards are returned to the traffic department and
placed in a visible line display according to the sequence they are
called for in the daily progrem loge.

After the card sequence has been checked by the traffic depart-
ment, the cards are given to the data processing department, where a 51l
duplicate machine punches duplicate cards which are machine read,
resulting in an sutomatically produced day's program log. The log itself
is printed on a LO2 accounting machine. After sorting on an 082 sorter,
either alphabetically or numerically, the cards can be fed into the
accounting machine to print such reports as revenue distribution, sales
commissions, and similar data. It is important to mote again that if a
station possesses sutomated progrem switching equipment, the card stack
could also be passed along to the production department and fed into an
sutomated computer-type program switching device, as described in the
preceding chapter, thereby completing a total system from time order to
actual on-gir switching of the television program signal.

The TASCOM system developed by Sarkes Tarzian, Inc., is repre-
seatative of equipment designed primerily for television traffic depart-

ment Ilago.97 TASCOM is not a combination traffic and accounting

I1rascom Traffic Svailabilities Scheduling Computer (Blooming-
ton, Indisnas Sarkes Tarzian, Inc., 1965), ppe 1=5.







93

department instrument; it is cspable of handling traffic time avail-

abilities and scheduling duties only.

Problems encountered by the scheduling department may include

some of the following:

1.

2.

3.

ke

5.

6.

Films are not always of the same length from week to week.
The extra time must be filled.

Sometimes a station's commercial time is not sold as of a
few days prior to the on-air time. The department must be
flexible to deadlines.

Unsold time must be determined in sufficient time to alert
the sales department and salesmen and keep them informed
until almost the last moment before the commercial time
goes on the air or before the final program log is written.

Some sponsors have a variety of product types that are
covered under one sales contract and their on-air
cammercials must be rotated to give proper coverage to all
products.

Conflicting commercials must mot be adjacent to each other
on the progrem log. Conflicting commercials are those
which advertise the same type of product.

Last moment changes must be included in the log without

causing conflicts or timing errors.

The above is not a camplete list but it is representative of the problems

faced by the traffic department daily.






Sk

The TASCOM system can handle all of these problems on an auto-
matic baais.98 The key to the technique of this high-speed data
processor lies in its memory system, composed of the tape cartridges
which are capable of storing the necessary data used in computing the
time limits and schedules for each day's program log. Each tape cart-
ridge used by the machine holds an amount of data equivalent to 5,000
punched cards. The system uses an automatic typewriter for both the
receiving and the tranamitting of back data. Some of the inatructions
needed for production of the completed program log include:

l. Dsy of the week. In some cases stations might wish to store

information for as leng as six months in the computer.
Thus, data for each day of the week would be stored on a
single tape cartridge.

2. Time slot. This would be the actual time the broadcast is
to go on the air.

3¢ Title. The name of the show or the name of a sponsor of a
commercial.

ko Duration time. This is the actual time on the air when the
particular material is to be broadcast.

S Other information which might be required in scheduling the
breadcast. For example, a code number may be desired for
conmercials of certain types in order that the automatic
equipment would not schedule conflicting commercials

adjacent to each other.

98Ibid., pe 3.
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The Cox Broadcasting Corporation, an Atlanta (Georgia) based

- station chain, makes maximum use of sutomated data-processing equip-
nent.” The nucleus of this company's electronic data=processing
mschinery is a Honeywell 200 computer. Cox reportedly views the use of
this computer for sales, research, and traffic operations as more valu-
able than for billing and accounting purposes, although billing and
accounting can be accomplished with ease on such advanced equipment.
Some of the applications to which this campany puts its computer
includes (1) log preparation, (2) sales availability, (3) weekly sales
projection, (L) billing, (5) personnel reports, and (6) film inventory.
In addition, analyses for Federal Communications Commission reports are
possible by accumulating information contained om the daily program
logs. Each month, this information is swmarised showing the amount of
time actually broadcast for each FCC program type and source. In the
area of research, any Cox station can take a public opimion poll on any
subject and have the results cross-tabulated by the computer in relation
to demographic breakdowns.

Stetion market data received from the American Research Bureau
or the A. C. Nielsen Company can be further computer-processed to provide
& complete local breakdown of station strengths and wesknesses as well as
those of the competitors. Such analyses are extremely helpful to exist-
ing and prospective advertisers in deciding logical air time buys. The
presence of this capability, obviously, is a powerful ssles tool for

both local and mational sales.

99upata Processing,* op. cit., ppe Lh-LS.
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In swmation, the field of electironic data processing is not a
new one. Many industries have reaped its benefits for a number of
years. However, the application of automated data techniques in the
broadcasting industry is comparatively new. Some large market stations
are already successfully utilizing electronic data processing. Others,
perhaps, plan to follow that route soon. Stations whose future plans do
include the use of sutomated data processing equipment and who have
begun feasibility studies should consider the benefits of a total sys-
tem. This means, of course, communication between the sutomatic
machinery within the system. Output data from one process such as the
traffic departmentts program log in the form of card stacks<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>