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In MI ruh 3.96J8, the US. Agency for* Inturnationa) Devo]opmnOt, in sup­

part of the s h ]residunt'on CommunicfatianS Policy, conit rac'ted]orce 

with StnfoWlisearch Institute to ,lcntions com­s tudy edu,.ai:ional, apli of 

munictiol snateli tes for developing countries. The study was designed to 

determine the potential of satullite-dolivered educational broadcastsC( 
through analyses of two developing regions. A single large nati on, 3ndin, 

worn closein as c.lsu studies toanl n mu]tinzitiOnA 1oegion, atin, America, 

caseillustrate the scope of possible appl.ications, The emphasis of the 

studies was to be on the uducationa., economic, cultural., orgnnization].l 

and political, factors affecting the feasibility 'nd utility of satellieo 

communication. 

This- r'port cOntains v.rk:i ng papers rolevant. to the study, Vo]umos 

in the project series include: 

Voue 1: 	 Snte]lite-Distributed Educational Televi sion for 

Developing Countlies--Sunary 

Volume Ii: 	 Communication, Satte.lites for Education and Development--

The Case of 	 India 

forVolume III: 	 Satellite-Distributed Educational Television 

Developing Countries--Tho Case of Latin America 
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volume IV: 	 Satel.it-Dii tributed 'Educht iunal Telovision for 

Dve\,oping Countriis'--Working Papers 

3.. Nonhardwafro Compononts of an Instructionn] Tle.­

,inio Sytem for, a Dovloping Country 

2. 	 in -ociding'hothe r"a nd ,How-t:o-.........­:-, 	Consi.derati ons 

'ntroduce an Educational SateMMite 

3. 	Film \Versus Te).ovision in Educntion 

4. 	 Technical Consid'drat icns of S.atellite Communcat:i on 

Systems for Ilucation 

5. 	 Politica] Obstalces to Adoption of Educational 

Tolevi,;ion 

6. 	Economic Analysis 'of the Alternative DisLrlbution 

Sysc.ms foi- Educational Television 

7. 	The Role of Radio in Supporting Educational 

Television 
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1NTIRODUCTI ON
 

by 11il.)im~l J Latt
4). 

This vo] ume coniins a collection of wor'king papo'rs dosigno(d to
 

accompany the case studios of Indi and I.atin Amrica in l'ovidMig a
 

framovork for the plfl3nnig of educutional Ibro'dcastiaug systems. 

In the f4irst two papers, Professor Sclramm offers usefll on eiltatioll 

-to po'icy.makors who- are-consi jde.ri 121, E"T--(cducntiona-l-tule,'.ill) I I . 

discussioln of nonhardwalre clo Onohlls stresses tile 2mportanco of al1oca 

i ag major p).annuj)g and organizationa. offort to educational, and p'ogrmn 

production mtters. They, more than tho physical 1.echnol.ogy, d(lt erwi no 

the ult.imatc feasibility of educational applications of broadcast media. 

instructional films clearly have someo relationship to instructional 

television. In Working Paelr No. 3, Professor Schcnkkan comparos the 

two media with respect to edt ioln cnI fcc ti vencss and wJii i'vs p1c, to 

the eeono;'lics of production nnd distribution. 

B. R. Stack, in Working Paper No. 4, re,,iinds us that co 1mmtiuni cation 

deponds on ]limi ted International resources, that is, there are a finite 

amount of frequency spectrum Uvailable aid a limited number of "parking 

slots" for satellites in synchronous orbit. Interference considerations 

linlit the power that can be radiated to and from a satellite. Therefore 

conservation must be practiced if maximum benefit is to be derived from 

what are properly world resources. Mr. Stack also calls attention to the 

Vol IV ",Intro 1 p]ntt pol 
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amount of lead tlme that voiuld bo roaui"ed to restore ser'ico in the 

o!venlt of fwalllre of Some aspect pf a Satellite co-maiicsaiom; system.= 

Ort~vnizational and p olitical adjustmonts of some"magnitude are 

associated with 'the adoptio, of a large scal.e imnnovation like ETV. 

P'rofessor Ilenvuliste, in Working Paper No. 5, discusses charncteristics 

of ogn. zational sethUings typically I ourld in developing countries. 

I)vawing on these chuctertstict.:, he. analyzes obstacles likely to have 

o olme bec part the, instruct ionalto be Colx. j r l,,l is to me anIn tegral of 

sys t(olw. 

In VIorking ]ap)er No. 6, Andrew J. Lil)iinski describes 'and clocuments 

the economic anlysi siused ill esti ating cost Cloiciob; of educatiolnI 

television syslter|m. Computer-based cost models weredevel.oped to provide 

the flexibili y foi, exploring a wide rangb of denand levels, geographical 

coverages., network cornfigurati Ons, procuremoit policies, .launch strategies, 

and other. options. 

The project team interpreted the scope of the study to place major 

emphasis on the television medium rather than radio education, l11rgely 

on the basis that the medium offering both visual and audio signals has 

the greater learning impact and is of more interest for satellite dis­

tributlon. Since radio has an interesting capability to support.or 

anticipate ETV, Andrew D. Cohen was invited to prepare Working Paper No. 

7, which deals with the joint use of the two media and with radio as a 

backstop for ETV. , 
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Working Papr No. 1 

NON- AIA COMPONENTS OF AN 1NSTRUCTIONALDRAI11IE 
TELiE1SION SYSTEM FOR A DEVLO,',PING COUNTIRY 

by Wilbur Schramm 



NON-1 IRAIVARE COMPOINTENTS OF AN iNSTRUCP.ONAL
 
TEI&'X]S] ON SYSTIDI FOR A DEVELOPING COUNTRY
 

by Wilbur Schramm
 

Wlhen most of us think of instructional tFel.evision, .e think 

first of the hardware and electronics of the system-- the dancing 

lights on the picture tube, the transmitter 'tower, the studio building, 

the camreras, nnd so forth. When such technology is introduced into a 

developing country, - where even a chalkboard may be a luxury, the hard­

ware is doubly impressive. Yet those of us who have worked with 'this 

teaching-learning syotem know that television's only really significant 

contribution to the system is a method of deliver,, and its effective­

ness depends largely on the -non-hardware components built around the 

delivery chain. We have also seen attention and concern typically 

-focus on the hardware, to the neglect of the rest of the system. In. 

the following pages, therefore, let us turn our attention to the non­

hardware elements of an ITV system.* 

The essential purpose of such a systerri, when it is used for 

education, is to share teaching and demonstrations very widely.
 

Functionally the system can be visualized thus:
 

• 	Throughout this report ITV refers to ETV in which reception is 
organized, as in a classroom or teleconter. 
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V 
Under policy control and 
direction of mangcnuut J 

usersteachiug and demonstrations -.> shaved widely [ in mnyplaceo, 

are produccd at a central With-_ who build around the 

place. These picked a contextbroadcastsare up 
- i ' "of learning activity 

rcporL, on the eff(ccJ.veness 
of the progranxis g6 back to 
those responsible for producing 
and distributing them. 

By nomaing" these functiono we can describe a structure for 

the syste!I: 

e.
•. -, 


tic, 1.~ Receptionan(oductionri 

It is obvious that there is a great deal of hardware in this
 

system -- the studio equipment, the transmaitter and the tower, the
 

receiving sets, and so forth -- and that it represents a large capital
 

readily understood is that the greater

investment., What may not be so 


share of the operating costF do not go for hard,.:are, and only a small
 

share of the people working in the system.are concerned directly with
 

let us describe smae of the components
hardware. To illustrate this, 


a de'Yeloping country.
of an ITV.system as it actually exists in 
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( Human ComponeRLtoL 

Five hundred forty-six individuals r..re engaged in operating 

the itnstructLional television system in Atnerican Samoa, when 1 studied 

it. 

The system, i~n A)Qcrican, Sawo is not' comp].etely typical of most. 

other ITV systems. It is bette.: financed, for one thing. It has more. 

hardware -- six open-circuit VIF chaunels, four studios, 10 large 

videotapo. recorders. It has les audience than most systems, although 

it serves all the 8,000 elementary and seconda*-y school pupils on the 

islands of American Samoa. Many.systems reach vastly' larger audiences 

-- for instance,.Colombia now delivers ITV to nearly 500,000 students 

-- but few ITV systems, either in developlng or economically advanced 

countries, have six open-circuit channels that cover the entire educa­

tional system. Furthermore, Samoa is unlike many systems in that it 

has chosen to carry the core of the entire curriculum, rather than a 

fewcourses, on television, and because the television is so comp]etely
 

built into the school organlzat.ion and the school activities that it is
 

truly a part of ongoing education, not something brought in from the
 

outside to supplement what would go on anyway. Because of this, and 

because the population served is relatively small, Samoa is a good 

example for our purposes, inaszuch as it permits us to examine closely 

all parts of a fully developed system. 

Of the 546 employees, only about 130 were persons whose jobs 

would not exist if there were no television on the islinds., The 

remainder we re school employees -- teachers, teacher trainees, school 

7 



officinls, service employes, and ,o forth, This is an import(l,t 

figure) because the p.ersons who nrc in Oharge of the pupils in the. 

classroom, and re sponsible for the context: of learning activitios 

built arouvid the pictuire tubo, aire an essontial part of an XTV systell, 

just as surely as the people wh~o broadcast'in the studios, or those 

who 'turn the s~~lc (i h ranitr fte ontd lci 

job well, the system doea not Oork well. In Samoa, four people work 

on reception and use, for every one that wiorks on production. In a 

widespread system like that of Colombia, the proportion wiould be over 

50 in.reception to every one who wcrlcs in production. Here are the 

approximate distriblution of per onnel in the 6umo.a system: 

,/ lanagement ' 

IS (3%).e 

)D~istribution)routon ReceptionanUs 
10,.o6 19%) 25 ( 395 (72%x) . " 

0 2 (7Fee)dbaci- . 

2 (1%)_ ' 

Here are the human components in greater detail: 
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Director, -cissistant3, f inancial 
officers) 8c):etarina. 

9 teachers to prepare and t ,chnicls 58 teacher trainees 
. . - materials- to- go-wfth -5drivrs.-and 8 curriculum 

the broadcasts other supporting supervisors 
* 	 personnel 30 eris d

44 	producer-directors 

30 	principals andand members of studio 

assistant
 
principals
 

15 	su'pporting production 7 engineeis and 
personnel -- writers, enins' 	 technicians toto 
photographer's, artists, repa.r receiv6rs 
librarians, publication a a en s 
manager, typists
 

17 engineers and technicians 7.maintenance 

personnel 

Feedback 

Research officer
 
and assistant
 

About 98 per cent of all these persons require special train­

ing; 65 per cent of them are truly professionals who need many years 

of 	training. Only 45 of them (9 per cent) would be classified as
 

technical personnel. 

Reflect for a moment upon the human components of the system
 

we 	 are describing. They are numerous. Most of them require special 

skills which come, only from systematic training. Most of them are
 

not technical per.ionncl: Furthermore, thUL largir part of them are 

not under direct control of television management at all. At most,'
 

only a few hundred of the people who work in any idstructional
 

9 



televieibu syntem arc'ilikely to work Lor C:elevision. A far larger 

grotip will be eri)Joycd by t~he schoc'ln. Tlirou-h this latter group,1 

and with them, the pcople concerned with teolevision production and 

distribution arc trying to nervc a still largor group -- the 30 to 50 

pupils of each teacher, who are the reason for the system's existence. 

Ths, t lit-l'msi"-bfdan o- -a f ITT systeim 1ooks . ­

like this: 

(Samona) about 1o40 --- about 400 -- " about 8,000 

(Colombia) 200 . -- > 12,000 > 500,000 
(estimated)
 

(A.direct­
broadcasting 
sat6llite 400 . --- , 250,000 10,000,000 
ITV system,
 
as 'it might
 
be)
 

Even a cursory look at thesie figures tolls us much about the 

human requirements of this kind of system. By the nature of the 

system, a few people in a central producing posftion must strike up 

a cooperative arrangement with a siuch larger number of persons at 

some distance a ay, in order that they together can serve a vatitly 

larger number of persons who are the ultimate users of the system. 

1he people who are at the second step in this arrangement are not 

only some dIstence removed, but also likely to be working for an
 

entirely diffc:ent ciployer and to feel some resentment at having
 

their routine interrupted by "outsiders". In a developing country, 

the people in television production 'and the people in tlic classroons 

10
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.. are likely to be working for-dCifferoeniL and sometimes uncooperative 

or even nntagonistic ministries. Therefore, omong the things one 

look's for in such a ,Jystenm is the kind of cooperative activities and 

the-the Omount of-comnunica:tion rna~ntained betlweenthe producers and 

school personnel, ind whether the sys-te'm is orgntii2ed to make under­

standing and cooperation as easy as possible, 

Let us turn for a moment to the matter of 6Oganization. 

Orrof o the System 

The orginizational chart for an ITV system will not look 

exactly like the structural chart we presented a few pages back. By 

long tradition, noncommercial telcvision operations have been organ­

ized, under management, in two main units, headed respectively by a 

progra, director (or some equivalent titl6.) and a chief engineer. 

The engineers and technicians report to the chief engineer, whether 

* they are assigned to the studios, the master coatrol, the transmitter, 

or maintenance of- the receiving equipment. The production personnel 

will report to the chief program officer, whether they are "talent", 

writers, producers, or specialists in some kind of mate'rials. 

This aspect of orgahization, however, need concern us less 

than the place likely to be given the ITV system,, i.n a developing 

country, among other agencies and activities of govc.rrmaent. In the 

following pages we ar6 going to illustynce several patterns for doing 

this.
 



for 1:1b1iii-tsNew cdarcafionld molij hi rr~ivnc~tl qt$~~tidlics 

Dirvaior of educaflon Curriculuiti dvikory 

Assistant to th l or
 
Adviser ont Saumoani nfinirs
 

4isistfen' director. 1 ASSIsa, 'director, AsstsIOIII director, Assitant irec 
adntlnistreiion cducational scrontdary elcmenuiry


J tektvision cu~i dcto
 

jAdult cdocaliin Cla..roons (tchcrs 
ProduclionI r.:vitCger Chief ragi'terr Class-rooiu iistruction l'rincipis 

Instruction sup-'rvikols Rcst.arcli tccirCS 

Studio crew:. Studio evt~ii.el -Rescarch tcacti~rs Tcictber teucatin 
Photo deparlnmcnt. Trasrisrniticr Tcleviiioti ttedlcls 
Ait eepartrncitt crigiriccrs * Agricultural cduition 

Lib.rary vCi VCC 
Nmuic 
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In Samoa it was docided that television was 'to be part of 

education. It was to be.completely integrated into the curriculum 

and into classroom tenching. Therefore, the chief officer in charge 

of tclevisionhd to bethe irtctor,.of Educ•ation. The assistant 

,,director in charge of television services is a part of a cabinet con­

cerned withlP3.1 aspects of education on the islands. The directors 

of elementary and secondary education are as concerned with the tele­

vision teaching as with the c.assroom teaching. This same pattern 

is seen in other countries where the Ministry of Education has its 

own broadcasting facilities, and in the l.arge ITV installations owned 

by school systems within the United States for example, lagerstown 

(see New Educational iledia in Action, vol. I, p. 63). 

T'he more typical pattern, however, is that educational tele­

vision rents or is assigned a certain amount of time on television
 

facilities which are under contro! of some Ministry or agency other
 

than Education. For example, La Telescuela Popular Americana, of 

Peru, rents time on a commercial outlet. In Nigeria, in the Ivory 

Coast, in Colombia, to take a few examples, instructional television 

is assignec\ time on the national stations, some of which are supported 

by coninercial advertising. These facilities are typically under the
 

This is the typical pattern of open-circuit ITV in the United
 

States, in the numerous cases where stations are not owned by scho61 
systems. These stations typically broadcast for the general audience 

in late afternoon and evening hours, and to classr6oms-during the 
school day. The schools are asked to determine the curriculum end 
the content of these broadcasts, and to contribute their cost'tb the
 

station.
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of hiucation is understand-Ministry. of Information. But the Mlinist)vy 

ably sensitive to the control of teachers and teaching materials. 

Therefore, a variety of patlterns ha beet developed to share the con­

trol over the instructioni tej.evision. 

One of these patterns is tb'it of Col0mbia. A National Insti­

tute of Radio and Television has been formed to rcpresCnt both the 

Ninistry of COmmunncat.l'on and the Niniotry of Infonmation. This 

organization produces the programs. Its 1Ied agogical committee deter­

.mines the curriculum and the contecnt, and together'with the Ministry 

who appear on television.itself chooses and supervises the teo:her:s 

There is one unco:%n .oni feature in the Colombian organizational chart: 

The U.S. Peace Corps conitibutes n,number of uti].ization volunteers 

to the system. These are individuals who work with classroom teachers 

in helping thela to male eFfective-u e of the brona casts. The. volun-

Peace director and therefore not directlyteers'are under the Coris 

responsible' to any of the Governi'ent ministries.
 
A still more pattn non iillustrated by Italy, which
 

is, to be sure, not classified is a developing country, but which has 

had a long expecleiice wP:h in$tr'uc:-.onl television that is now being 

mirrored in somr deelop.r:g cohnties. 'The Centro d*: Telescuola came 

into existence simply as the ttle'viion school for secolicary educatioLI, 

a unit for secondary vocational inctruccion within the Italian broad­

casting, network. Trying to help solv. the country's educational 

probleizs, the director of the broadcasting system %iode plans to bring 

education to teon-agers who lived beyond the reach of existing school's. 



A lyceumn professor who had been active in radio courses for a number 

of years was hired, to develop such a progrom, a staff was assembled, 

and" t.he Telescuola went on the air in the late 1950's. With the 

formalization of this program, however, the Ninistry of Public 

Instruction became increasingly concerned with and involved in it, 

and the Centro di Telescuola was set up as an independent unit in 

the network. The technical personnel 6re provided by RAI, but all 

the pedagogical activities and po].icies are controiled by the Ministry 

of Public Instruction. This Ministry furniShes the teachers for the 

broadcast programs, and deals directly with local school. systems in 

providing monitors and organizing the study groups to whom the broad­

casts are directed. 

These,are patterns which have demonstrated their ability to 

work successfully, It should not be assumed, however, tliat the basic 

problem of shared control is an easy one to solve. One example I 

have recently seen is in a country where the Ministry of Education 

is allowed to use dertain daytime hours on the national. station which 

is supported by commercial entertainment in the evening. The time is 

given rather grudgingly, and accepted not entirely gratefully. The 

governnient originally argued that educational services would justify 

the expense of bringing in television. But the educational authorities 

have little money to put behind the programs, and the tel.evision sta­

tion feels that ic should spend as little as poss'ible on this "unpro­

ductive" daytime broadcasting. Scheduling has often proved difficult, 

and technical support has often been unavailable. Until recently, 

17 
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there has been no maintenance service for i.chool receivers, -and almost 

no contact between the producers of the pr'ograms and the teachers 

expected to use them. Some hi.gh officials, at the, beginning, felt 

country.that educational television woul.d be important to the Once 

the station was established, and the operational. control delegated, 

then "the responsibility fell between agencies, and neitLher one felt 

able or willing to put the necessary resources behind it. 

mass.Every obsc:rver who has studied the use of the media for 

educational and deve].opmeintal purposes has been impressed by this 

problem of shared control and responsibility. It is one of the lead­

media, and of suspicioning causes of inefficiency in the use of the 

nothing makesand resistance toward the entire system. In general, 


as
so much differenc'e in working out this problem the attitude of 

the responsible official who stands over both the teaching and the 

chief of government backs instruc­broadcasting services., If the 

i there is sufficient
tional television with sufficient energy, or 


or if it falls within a single
belief in it at high political level.s, 


For example, in
.ministry -- then cooperation comes, very much easier. 


Samoa, the Governor of the islands coim.joitted himself to introducing
 

ITV, put the necessary funds behind it, and gave the director of
 

After .afirst bit of resist­*education full responsibility for it. 


ance from a few traditionally oriented educationil advisers, there
 

has been no real problem in Samoa of conflict between television 

people and school people. Similarly, in Thailand where the schools 

have" their broadcasting station, the service has developed smoothly. 
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In Colombia, there were actually two false starts on 1TV, one of which 

failed because of a finan&ial crisis, the other because a change of 

government swept out the chief supporter of television for teaching. 

On the third try, both top support and finances were strong, and the 

,system grew and prospered. 

The Key Rl]ationhioIn the Systern 

If control and organization are favorable, then, the entire 

outlook for system functioning is more favorable. But the key rela­

tionship still remains a problem -t the fact that a small number of 

central production personnel must work with a large number of distant 

teachers and school officials, and if this relationship is not coop­

crative then the whole system will be ineffective. How does an ITV 

system go about solving this problem? 

This responsibility, too, rests basically on management. 

Almost the first requirement is the establishment of needs and goals 

for the system. I am not ta].king about the general function of such
 

a system. This, as we have said, is to share teaching and demons tra­

tions which will become a part of the learning activities within 

classrooms or other study gruups. Rather, I am talking about the
 

establishment of felt needs for instructional television. If no
 

such urgent needs are felt, then the prognosis is very poor indeed.
 

The country ;qe me.ntioned, where ITV was in trouble, was one where 

there was a generalized feeling at the'beginning that instructional 

television would be useful. lowever, when the responsibility for 

19 
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the. sys tem was dclegnted to lower echelons, this general fceling was 

never made apecific.. -What high priority educational problems anri 

there which can be solved with the aid of televisi )n better than by 

other.means? Are these the probleins to work on first? Are they 

sufficiently urgent. to.ju.tIfy.theuse of. scarce.. eso.urceson.a. . 

television 	 system? If questions like these can be fully considered, 

and convincingly. answered, then it will become much easier to ecstab­

lish the necessary cooperative relationships within the system. This 

requi es a review of the -special needs of education against both thc 

*national goals and the special needse of other part:s of the develop­

ment 	pi-ogram. That should be the first order of business. 

second problem on the desk of top management is only a 

little less important. It is to establish the part television is to 

play within education. How is the responsibility for teaching to be 

divided between the studio teacher and tie classroom teacher? Is ITV 

to be suppl.ementary to classroom teaching, to be used when the class­

theroom teacher wishes to use it; or is it to be a basic part of 

course, to 	be scheduled and-made use of regularly? In Samoa, in 

Colombia, 	in Hagerstown, in many of the states within Africa and 

Latin America where it has been used for specific and felt needs, it
 

is a basic 	part of the course. The studio teacher and the classroom 

teacher work together almost like a teaching team. In the typical 

U.S. suburban school system, in much of Western Europe, and in some
 

former colonial states which have 'picked up this pattern'; it tends
 

to be supplementary. Obviously, it is much more difficult to wdrk 
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out. a team'teaching relationship of this kind than merely to provide 

supplementary service to be used When desired On- the other hand, -. . 
'-.a 

when highly qualified teachers or good demonstnations are in short 

telei;ision to use it daily forsupply, then it seems a waste of 

services.- ' In lthePlepublic of.the ,.Ni g e r , or e-xpample, ..-_-_.suppleientary-

there w'ere only 66 fully qualified teachers in
where three years ago 

the entire country and little chance of getting more, it would have 

made little sense to opt -for supplementary television. It made more 

the best. qualified teachers by television in as many
sense to share 

This meant that television had to be a basicclassrooms as possible. 

in the studio and the less 
part of the cours'es, and the expert teacher 

to work together.experienced teachcr in the classroom had to learn 

How is this accomplished? Exper!ience with these systems has 

been that in most of them it is neglected, but that where it is done 

well it has been by means of involvihg the classroom teachers in the 

and in­planning and preparation, and by providing them guidance 

service training. 

In a relatively small system, like that of Samoa, it was 

possible to bring a high proportion of the classroom teachers into 

to work withplanning workshops, the summer before ITV started, 

consultants, studio teachers; producer-directors, super­curriculum 

on what should' be taught on televisionvisors, and school officials 

be plann'd around the televisiouand what kinds of activities should 

in the classroom. Perhaps these native classroom teachers.were not
 

the world's greatest curriculum consultants, but they providod a 
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context of practicality and a knowledge of the students that was 

essential, and furthermore. they learned by doing: By wori•ng ote 

.problem of what should be taught, and how it shoul.d be taught) they 

came to understand a great d'ea]. more about television teaching, and 

th i el ationshi p to' "it. NedlesWto saythey.alsogot'rid 'of mos.. .. 

of the suspicion with q4hich they first approachcd the new-f-angled 

method. 

• In Colombia, where the number of teachers was so much greater, 

it 'as impossible to have all classroom teachers in planning work­

shops, and so the Peace Corps utilization -volunteers, and some 

counterparts provided from the Colombian government, became key 

parts of in-service training. They answered questions, and even 

showed the classroom teachers how to conduct a good classroom drill 

or discussion based on a tp.].evised lesson. Must of the teachers in 

Colombia as in many other developing countries have been accustomed 

to teaching by rote memory, or at least to sticking very close to a 

.syilabus and in effect requiring students to learn the syllabus. 

Being exposed to a different kind of tcac.hing in their classrooms by 

television is therefore a powerful learning experience, as well as a 

traumatic challenge to their own teaching methods 
tFor this reason, 

a maximum of guidance, especially early in the use of ITV, is helpful. 

Most such ITV systems furnish detailed teacher guides, and most of 

them use the television, after school hours, for direct in-service 

teacher training, pointed toward utilizing the televised. teaching to 

come. In Samoa, the principal at each school, freed of some of his 
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( 	 curriculum and scheduling problems, bece. a kind of teacher super-
Svisor, meeting with his classroom teachers, and helping theta to adjust 

to the nOw ways of doing things. 

Finally, it i.s essent'ial in an ITV system to have feedback 

fromn Lhe-clas roomrl:o Lhe- tudios7 If for no othor reason, it would 

be justified in that it permits classroom teachers to continue to feel 

involved in the program. But it is of much greater practical iiapor­

tance. Except in cases when the studio teacher can pre-rccord his 

progrtm and visit a school during the broadcast, he really has very 

little idea how his teaching is being received. Television teaching 

is blind teaching. Even if students are brought into the studio as 

surrogates for the classroom audience, they are unlikely to be fully 

-reprosentative. Therefore, the reports from the classroom, visits 

by the teacher, visits by members of the field staff, workshops ad 

summer courses -- all must be used to maintain contact and cooperation. 

Outluts and In1uts 

The ITV system is a productive one, and the multiplicative 

power of its distribution system is truly remarkable. The approxi­

mately 100 people working on.production in Somoa turn out an average 

of 61.25 hours of class tLime per week. Of these, 53.5 hours are pro­

duced locally during the year; the remainder (7.75 hou's) are from 

the previous year's rcc.ordings. These 53 hours of local programilrg 

require about 180 hours of studio time, counting set-up and rehearsias.
 

In addition 	 to school classes, the Samoa station broadcasts also an 
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out
average of four hours each evening for adults, -O tht it t.LurnS 

about 85 hours; awe, 

Through tlhe. power. of te]. vi-ion to tiultiply centrnl produc­

tion, the students of Sanoa receive about 70,000 student-hours of 

te1vised teching -a..wek,..h it c.i..vlrlte,_falc.to0r: ovorliC_'iV,- of.-.


1000. 'Ina country like Colombia, the malti.plier for 'Cvery hour of 

In other words, 10 hoursbroadcast instruction may ensil be 50,000. 

would be turned into half a million student hours.of ITV per week 

It is fascinating to thinh that satellite ITV might have a 

or: i,.ore, but cqua.,ly.s',beringmultiplicative power of. a million to 

establish the studio-Classrocomthink of the difficulties of trying to 

relationships in that kind of situation. 

of the producL'. ,Of course, broadcasts are not the Only outpu't 

unit in an Y'TV system. In San.oa, an average of t'n sheets of 'mitneo­

poper per student'- per day go to the classrooms -­graphed or printed 


more than 12 million a year. 1hesc are guidance to the teacher,
 

for the pupils, practice exercises andreading and study materials 

classroom is considerablytests. The flow of mateiials back from the 

be one report on each cours.,there is supposed toless, but, even so, 


reports from school
from each classroom teacher, in addition to oral 

officials and visitors from the ce.ntral office. 

Unit costs of an instructional television system chiefly 

reflect economies of scale. For exemple, the cost per student hour 

amortizod capit al investcacint) of the Samoa(including operetion and 


As we have snid, howover, the
 system is a little over 50 cents. 
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(Samoa syvten is a very J!arge production and disribution plant, serving 

a rclatively small. number of students. llaEge7:stown, which se:vcs two 

and one half t'n es as many students as Samoa, can delJ.ivr television 

for about 20 centn [!r student hour. Colombia, which is an order of 

magnitude larger Chgerstown,deliver classthan can televised lessons 

for less than 5 cents per siudent hour. 

If an ).TV system bLtilds its own facilities, it: can count on 

an investment of anywhere from a quarter of a mill.ion to two million 

dollars (which is what it cost Samoa for six open-circuit channels). 

A rule of thumb in this country is that capital, costs will be some­

where in the neighborhond of two or three. times the ann1ual operating 

cost. 

How are costs distributed among parts of the system? Here 

are capital and operatin, allocation for three develJoping' states: 

Capital Investments 

Production Distribution Recetion
 

Colombia .52% 25% 17% 

American Samoa 52 43 5 

Arequipa, Peru 66 0 34 

Current Costs
 

Colombia 32% 42% 26%
 

American Samoa 64 31 5
 

Arequipa, Peru 56 20 
 24
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The f].guies ju's't given do not include the sal.ries of class;­

room tac'her-s, or other school officials. Conscquently, reception 

costs are largely costs of receivers and antennas, and keeping thlem 

-"-working:? aL o f' field "sta'ff. -hey'do'n o t :.' oUtm ' g ent- ....-sopm' ­

feedback costs. Therefore, they represent: the allocations to the 

three'main Units of the television part of the system'only. Arequtip), 

obviously. has no capital investment in distribution, because it t. 

time on a commecial station. Both Arequipa and Samoa t;erve sma].l 

audiences) and therefore their production costs tend to be relatively 

.greater than thu Cost of distribution. 

What might the allocation of costs be for an lTV satellite? 

There are so many different configurations possIble for sate].1.ite 

television tha.t any estimate at this point wilI be fantasy. For 

example, direct broadoastJing or rebroadcast th):CuI!h ground stat ins, 

one channel or sevral, very large audiences for each prograam or a 

fragmented schedule of coverage -- all these will af[uct the distri­

;bution of costs. .ut we cani get some idea of the way satellite costs 

might look from the experience of Zlidwest Airborne Tel.cvisicn, which 

has been covc:ing about 250,000 square miles o[ the American middle 

west with ITV broadcasts from an airplane.. A very large part of 

these costs have gone into procurin'g, fitting, and ope:atiii, the 

airplanes, as these figures show: 

Production Distribution ReccPior 

297
PIPATI, Capital 8% 63% 

nt 6.8.ATI, 6 26 
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We can guebs - and it is only a guess -- that both the pro­

duction and distribution percentages for a satellite system would be
 

lower than for MPAI, that the chief capital cost might very well be
 

"for receiving - s .t s, - and- -tha he capi tal alloca tions might read- some­

thing like 3% -- 25% '-- 72%. The current operating cost has been 

guessed at somethling like 20% -. 40%-.- 40%, but this is sheer science 

fiction until, we get the more specific figures that should be avail­

able to us in a few months. Even from these very rough figures, how­

ever, we can see that a very large share of both the investmenC and 

the non-hardware problems with a satellite system are going to lie 

in the area of reception and use. 

We have said nothing as yet about the chief output of the 

systemn -- the amiount learned by those who use it. Do studehts learnt 

from instructional t:el.evision? t 

Students learn a great deal from instructional television. 

Hundreds of studies now attest to this fact. Some of the results 

are quite spectacular. They learn in elementary, secondary school, 

and college. They learn in th6 preschool years and the years of 

adult education. They learn in developing countries as well as 

advanced countries. They learn so many different kinds of subject
 

matter that it is difficult to identify any kind of course to which 

television, well used, cannot make some contribution.
 

If we ask wheth-er they learn as w..l. from television as froml 

face-to-face teaching, the results are muddier because it is so diffi­

cult to design a meaningful. scientific experiment -,round that que!tion. 
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the 1ets been carefully 

to control all tle variables dxcept the method 'of delivoering the same 

"

Every-one of eC.pocimu thot have designed enoukgh 

teaching (by television or ; face-to-face) have concluded thit there. is 

-no- sini icat dlffelrececr e],6.tedI to the USC Or I n1U Of~ Lclevislotn. 

Most of thle wedia-compai.-ison experiments designed less scientifically 

(but sometimes more realistical.y) have also showr no significant 

differences betwee,'n ITV and face-to-face teaching, and when there ha 

been a diffc:rence it has more often .been in favor of television. 

There can hardly be a lingerittg reasonable.doubt, after the 

number of studies that have been made, that television can be an 

efficientirtstrumient of teaching. I said, can be. Not necessarily, 
i'"
 

will be. That depends on how it is used -- what kild of teaching 

put thr.ough it, how much motivation the students have, how the tele­

vision is worked into the full. learning experience. But the bsic 

question can now'be considered to be answered: Television can handle 

effectively any part of the teaching-learning process it can carry. 

It cannot conduct a discussion efficiently, nor cart it provide much 

individual counseling. But what it can do, it can do well. We can 

confidently expect it. to carry its weight in a well-designed teaichirg­

learning system.
 

Preparinc. and Introducing the Nort-llardware Comno-ien ts 

The crit.ical year of an ITV system is generally the first on. 

The modal judgmienc of the system. durirg that year is likely to bc t, 

the hardware, after some pre-tesing, 'works beautifully, tridthe 
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instructiona). services are "disappointi~ng" This ir, because a great 

deal of time and effort ate expernded in selecting proved hardware 

components, installing them, and testing them, whereas if the prepa­

-
 'Sftmer befor-the 

the air, that 'is ab'ut as much time as the non.hardware components 

.are felt to deserve. 

It may be instructive, thereifore, to go over some of the 

preparations that need to be made before the non-hardware components 

of an ITV systera are ready to operate w.ith the: sOme efficiency as 

the hardwrC. Needlctss to say, it would be very difficult to find 

a system that has' been brought into existence with this much fore­

thought, but if we think of getting ready for.-tatellite ITV, with 

its enormous costs, large human requirements, and wide publicity, 

then we can hardly avoid behaving responsibly about prcparations 

for it. 

We can divide these preparatory activitiesin such "away as 

to illustrate the functions of different parts of the system. 

. .r- tioof piiro'oig int susmbegins system goesoon 

Manai~eent 

The needs for different kinds of televised content must
 

be reviewed against national goals, special needs of
 

school and adult education, and special needs of other
 
parts of the development program. This review' sh.;uld
 

be made with the aid and concurrence of'high level
 

policy makers from relevant agencies of government.
 

-- Basic decisions must then be made as to how broadcast 

time and channels are to be allocated to different
 
uses, taking into account other commitments on broad­
cast time.
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Decisions ,ust be mac on i time schedule by which Mdic 

services of the system are to be developed over gc€graphy, 
bduhational levels, and a spectrum of needs. What are 
'the priorities? Measured agnins. practical consi.a-.ir on'o 
When can they be met? 

-- Funds mut be Gbtained, budgets tentatively allocated, 
.... ...... per,,a.rnytL hiredand pr:eduzesestablished to control 

expenditur'es. 

--	 Secoud echel.on Lu1 ervisors must be selected, and with 
their advice tab).ee of organization must be set up, and 
plans maIe for hiring and training. 

--	 Basic decisions must be made on the part television is to 
play within education. How is the responsibility f'r 
instruction to be divided" between the studio and the 
classrooni tuacher? Is ITV to be supplementary or basic? 
This kind of, decision will require' the advice of educators 
and expets on instruction by televi. ion. 

-- consult-on with production personnel and Ip'Oec tive 
users, a schedule for the television week must be made. 

Production 

-- At the outset, it is necessary to decide, within policy 
determinwed by Lop management and in consultacion with 

coursesrepresentatives "of the users, .whgit services and 
are to be offered. 

--	 Against a review of available resources, decisions i;"' 

be mad:1u as to what courvcs and materials are to be 
produed locally, and which ones can and should bc 
ob t.'i elsewhere. 

--	 The form: of teaching must be decided in detail, and als., 

whac.h classroom teecher will be ask.d to do in conne.­
'Lion wirh it. Obviously, this will take the advice of 

lTV cxperts ad classroom experts: 

-- Studio techers must be selecued. If some of them ne.d 

training, that must be provided. Also, the rest of the 
production staNf must be hired and/or trained. 

T. outline, and timing of each coure iuse beThe content, 
d'etemineod .in Mtail. This will probably reruire for 

each bourse a pluniung and working cmmi..c in:l,.ding 
* studio teacher:, clansroom teachLera, producers ,"d 

• 	 . 30
 

http:echel.on
http:consi.a-.ir


content, sPcialists. This committee must try to make 
sure that the iatest and best in content and meth6d are 
represented. (lhere will never be a timebetter for I 
curriculum review): 

-- Studio teachers, with the assistance of producers, writerc, 
artists, and so forth,' must adopt and fill in these out­

and art work, props, and studio sets specified. 

--	 Pilot programs should be prepared, critically viewed, 
and, if possible, tested on the kind of audience they are 
supposed to teachf. 

-- Programws may be recorded and stockpiled in advance of
 
,o.ing on the air.
 

7 Supplenentary maiterials -- texts, suggested readings and 
activity lists, tests, practice materials, teachers
 
guides -- will. have to be prepared, reviewed, and
 
duplicated.
 

--	 Programs from other sources must be ordered, reviewed, 
* and' schoduled. 

Distribution 

- The technical mano-gement of the station must see that the
 
facilities are being constructed according to plan and
 
schedule.
 

Technical .mployees must be hired and/dr trained. 

The technical staff rniust have sufficient practice -. ith 
the equipment to be able to operate it smoothly. 

Reception and Use 

As 	 many classroom teachers as possible must be involved 
-" plnriing and preparation. Many of them can probabl;,. 
help ',rplanning courses. Others can work on classroen
 
activities to fit the courses. 

- They must be consulted and given as iauch responsibility
 
as they can take for deciding upon the part of the
 
teaching tiat is to be done by the classroom teacher.
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.. It will -p-±cobabl.y b. ,neccssnry to select and train a fieh] 
staff of uaili&ion ndv:ieis to work with classroom " 
teachers when the broadcait:s t:art. . 

Or--ne Or mcn'e w'!qhop .may .rofi'ahlyha.3cheduI.d for 
these c)_assroom teacrs 

Plans mu.pt:be made fol' prompt maini:enan,--e of receiving 
- sets. This may incl.,de traval.ing .rl;ntenancetecllnicians, 

with rep]acemon)T seLs foj: usc wlion the classroom set: has 
to be taken to th:. shop for repairs. 

Feedb ack 

" --	 Formsj must be p)iapard for onmentt from the classroom 
teachers. 

If researuch is to be -a pa).: of the feedback plan, then 
orne or more re.se-:arch m.-n tat~sL be. hired, and g'iven a chancc 
to pet acquainted with t:Lie system and make plans for some 
baeline 	 oneasurements. 

". Obvfoualy, this implies a great di of hard work on the pI: 

of a great ma oy peop. consa -able amount of training wi.ll, po,,.­

ably 	 be necessary: ' .ercfor,are about periodwe talking a of 

several years. Without SIM1- sich pc:tiod of planninr and preparatic"n, 

however, the tion-hardarz compctrnnts of the systesi will 'not be ­

to function welt at the outse , if e',er. 

*1hesc "re sc,;w of che itoI-.dare coiponnts of an iust::uc­

tional television system: people, rogt of whom must hav special 

training and aU.t~y; +uf-Liciort filnirzcial inpUt to operate the whole 

systeam, not merely the ha-:.t'iarc; , series of special reala.ionships 

among the people in diffe-cnt pai-t5 of'the system, parLicu.arly . 
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in the Studios and those in the schools; aOworkable pattern bf organi­

ation; programs, supplevientary materials, uti.Sation assistance, ir. 

-ici -airlin,.feedbacki.nformation; and a period. of enlightened 

planning and proparation. 

If* there were no hardware, of course, then the great multi­

non­pljcative power of the system would be lost. But Without thee 

hardware component:s, even the best hardware would be dead metnel and 

plastic, And to the extent that the non-hardware elements are inade­

cjuate, the system will fall short of its bright potential. 
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I NTROIUC]",CONSIDERATIONS IN )]ECIDING WHEThIEIR AND 110V TO 

AN EDUCATIONAL SATEILI T. 

by Wilbur Schralmn 



CONSI DERAJ'IONS IN DECID] 1 1]T]IEfR AND 110O TO INTRODUCE 
AN EDUCATIONAL SATELLiLE 

by Wilbur Schramm 

Let: 	 uS' suppose, on our part, that we have the kind of basic 

* 	 informat:ion described in Pape!r 2; or, if we take the viewpoint of the 

leaders of o, developing country, let us assume thail they have reviewed 

their goals, needs, and' resources. Then what questions must be con­

sidered in deciding whether, under given condit:ions, it is feasible 

and desirable to introduce a communication satellite into the system 

of 	 education and development? 

1. 	 How.-. ur;s.ful will.television be? 

Ve can assume that the chief product to be delivered by such 

a communication satellite will be television. Thd kind of satellites 

we 	 are talking about can, of course, de]:iver radio, telephone, tele­

graph, teletype, and any other kind of electronic signal. But if t.he 

use of television cannot be justified, then it is extremely doubtful 

that the cost of a satellite in a developing country can be justified
 

for these other services alone.
 

The 	 essential contribution of television to education and 

development is to deliver excellent teaching and demonstrations 

simultaneously over a broad area. Therefore, the top priority needs 

of the country for education and information mustt be viewed against 

the possibility of being able to share widely the best in teaching 

and 	demonstrations. Would this ability make a really substantia
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contribution to meeting the needs? These are some 6f the indicators 

to look for: 

Is there a serious shortage of teachers? 

-Isthere"-shotageof adequa tely- edu ed- or-trained teachers? 

Is there na'shortage of teachers or materials for slpecalized
 

Is there a shorteige of teacher aids ini the classroom?
 

Is there a need to expand the school system more swiftly than
 

teachers can be' fully traiuned for the job?
 

furnish i model for present classroom
Is there a'need to 


teachers? 

Is there an urgency to. upgrade the quality of education wich..
 

train new teachers an:l
out waitihg the length of time it will take to 


bring,them into the schools in sufficient number?
 

Is there a need of batt:er dAmonstations, bett r audio-visual 

support, fo the adult p.-rogvats? 

the truly expert community d.velop-
Is there a need to share 

ment advisers move widely? 

Is there a need to e-.pand, horizons, and plant the seeds of 

aspiratio n and change?
 

To any of these, and similar needs, television, used wisely,
 

could contribuov significantly, as it has already proved its ability
 

Ivory" Coast, and many economi­

* 


to do in Colombia, Samoa,' Niger, the 

cally advanced countries. 

is necessary to'ask certain doubting questions. ForBut it 
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.. eample, could the need be met more easily or effectively by the use 

of films? Film is cheaper than television when use'd for a relatively 

smal'l number of schools, and can be delivered reasonably well over 

.shor .if'road s.and .transportat ion are good.. I
,(Iistance has certain 

advantagos over television i) that a film can be stopped for discus.. 

sion, or repeated for cmphasis, But large areas and difficult travel 

call, for television. And film, because of its relative inflexibility 

to changes and the need to serve one school at a time with one copy, 

pretty well limits the use of audio-visual materials to supplementary 

experiences rather than direct teaching. 

Could the job be done adequately by radio? Radio is cheaper -­

perhaps one fourth to one fifth the cost of television -- but it lack, 

the ability to bring visual experiences along with sound. Schcols 

prefer television if possible. 

'Is there time to train a new generation of. teachers? It will 

be cheaper to 
improve teacher training than to introduce televlsion, 

but television will have an impact at once, whereas the impact of 

improved teacher training will be delayed and gradual.
 

It is well to be 
aware of hidden traps and hidden bonuses if 

television is introduced. For example, how much would the vivid 

common experience with television contribute to unifying a country? 

Would it possibly contribute to solving the national language problem, 

if there is one? Would it not provide in-service training; by examplo, 

for classroom teachers? WoPuld not the large and dramatic technology 

of television have a considerable impact (,n breathing the qpirit of 
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clcange and modoroi~zation into the whole. school syoteln ald the d,vel-. 

uleIne 
opment field progrwil? On the ot:hr h11d, would it tend to 

the quality o0 the clns.roon teacher? Would it 1)" 
efforts to raise 

fl.noY 'lr.ii .s..en couractL4b a ti ­
- .. unduly::re s i s t:ed ?- Woul d -i t: pha 

other live? What other possible
ing disadvavttagel. peoplle how people 


lurk beleath the surface?
effects light 

2. flo .msoeful wotdid a satln.l.t be.? 

contribute more
If it is dbterwlned that televiion could 

of the most urgentthan other means to solving stoie.satisfactorily 

nccessary to cousider
and irksome pl'obl.ems.of a coun.try, then it is 

the most desirable way to delP¢er televsliot.
whether a s.atellite is 

Essentially a coamunication satellite Is a transmitter that 

to on area 100 tilc103th.-mreceives sijgnals from the: ground and relays 

statior. can be served by a ground-based television 
or more as large. s 

are a very largo area of covcrage and 
Its characteristics, therefore, 

a certain central t"­
a central p.int 	of tramIiissJon -- which implies 

- It is of to signals froll 
of prograpm.ln-. possi.ble, course, receive 

to share the time of transinssion, or 
-ronc scationl,more than one 

iad share those. But the 
to have severa! chunnels in the sate] lite 

service of a stellfte is frogmented and divided over its 
more the 

over ground.­
coverage area, 	 the less advantage, a s.tcllite retins 

based stations. "Whatever confil.guratiol is finally decided upon, 

is be more sharing of ceormon progfayns th:in;
therefore, therce likel.y to 

some: served by 100 local statiott...
would be the casie if the area wcre 
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It is consequently necessary to consider questions h'e these 

Can the satellite and its programs be designed'to serve 

adequately the different langiage groups in the country? 

* Can the satl.lite and its programs be designed so as to serve 

adequately thc! different cultural groups in the country? 

* Can it be so designed and managed as to serv. adequately the 

needs of Lhe different school systems, the different curricula, 

schedules, ability levels, etc.? The essence of education is local­

ness; the essence of a satellite is very wide coverage -- can these 

two characteristics work together? 

Can it be so designed and managed as to serve adequately the 

differ'cnt agricultM.'al areas of the country? In India, for example, 

there ar usually said to be 86 of these. The dry farmer needs 

different advice from that needed by -the wet farmer; the rice farmer 

has different needs from the wheat farmer; the fisherman needs 

different help from that needed by the stockman; and so forth. Off­

hand, it would seem that a diverse agriculture would need many local
 

stations rather than one satellite. Therefore, the information needs 

of agriculture need to 1'e matched up against the, capabilities of 

space conmunication. 

Ideally, a satellite seems to call for a large, densely popu­

lated country. Suppose that the country is not large enough to use 

all of the signal, and it spills over the borders as it pill in 

the case of most countries. Are the political realities such .that 

insuper,,ble difficulties would lie In the wayiof sharing the satellitE 

... 4 . '' 



O).c ionls woul.dwitfk' neighbor.ig countiins, 0)2 tat inuf.r blc 

arise frow. neighboris? 

On the other hd, might bc some the hidden bomusesha what of 

from sha171 3 so muchI'nformational expcxicnco ntotion.wide? Would it 

hc],ping to solve the lauguagecontribute to inte[,vatmig the country, 

th(e l.evel. of others?problems, bringing Inggig School. system' up to 

Could not the extra time and c¢iparity of the satelite bc used to 

the growth of tele.o tun ica tions telephone, telegraph, tel.e­speed 

type, etc. -- with inmmense effect on busmniss and other aspect's of 

society? .BUt once *ight: be daigerous to trust: most tele­againm, it 

If it went suddenlyconiaunication <'ervices to a singl.e satellite? 

of service, not only national television but also long-linesout 

dawk for weeks or mouths.communication might be 

What are the at3. natlv;? If inteconneceticn is desirabl.e 

at all) then it can be romiziege.1 by the ex'ehange of videotapes, or by 

installing microwavc or. long lines bet%,,een stations. The first of 

feasible; *indeed; until recently, the noncolmerci..lthese is pcri-ctly 


United States "bicyclEd" the.ir por aour the!
stations in the 


circuit by mailing tapes. It was' slow, It lost all the advantage.;
 

.6f timelioeso, and the ifihj'ct. of a.n-ttork speaking together. And 

the efficient postal.service Cad air transportetion of the Uited 

States might be move ,el.able than the intern, traisport of some 

developing countries. in the Unitod States the lag between the. first 

and the last s tation u;IIIS a Vdotaud prOgr1u1 wns oE the order or 

b
six weeki . Ev nn thhis w.ould , d fjCle] t fon an cc ictlnal syi em, 

http:neighbor.ig


(.. 	 whecre atll the schotols bcEji at about the savie t ime, and w.ant the first 

television program When they begin -- not six weeks later. 

Microwave and long-lines connections would eliminate the delay, 
................... butthey appea,ri to. be- conSsdJA rab ly- mao e_ exp'ens ive. than s a telli te itel e- ..... 

communications. Thit, raises the questions of costs.and resources, 

which we must take up next. 

3. Are the r esources adecouate? 

If it is decided that television could contribute in an impor­

tant way to zect.ng one of the top natiotial needs, and if it can be 

demonstrated that satellites per se appear to be the best way to 

deliver that television, then we nu'st consider Cho demands and 

req,.:ireeints of satellite television, and the resources availabl.c 

to meet them. 

The needs are for money, for personnel, and for a technical 

base. Th.is is not the place to discuss the costs of a satellite 

system, but we must do so, in our reports, somewhat more sharply 

than anyone has so far done-- particularly the cost of the system 

apart frou the space link. 
 The space link .- the satellite itself,
 

and pos'sibly 	 some of the ground station hardware that goes with it -­

is the part of the system most likely to be contributed from outside. 

It is, however, likely to be only one fifth to one tenth the-cost of 

providing television receivers. With these latterIcosts, there is 

some hope of getting partial aid from outside the country, bilateraliy 

or from an international Pgency. Essentially, however, there will 
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an 0verpoering ned to mI falu!tureeiver, wi thin the country, or 

to find an unusually favorable arrangement for importing them. It 

is entirely possible, however, that the fiancial feasibility of tho 

. systemmay turn ont;he, ilityof.the country to net .the... annual, 

operating cost f maintaining, programming, and utilizing the system. 

This is what: killed Airborne Television in the United States. 

That organization received a grant that bought its airplanes and their 

transmitters, and for a while helped to finiance its annual operations. 

When the grant ran out, and times got harder, however, the program 

budget was cut: to about one tenth what was thought to be needed -­

quality of programs yao sacrificed to'keep the system working at all. 

The result was that the airborne system in its entirety will go out 

of existence this May. 

It will be quite irportant, therefore, for us to have some­

thing to say about the probable annual costs of maintainIng a sate]llite 

television system at a level of quality that permits it to do what i' 

was 'intended to do. 

The'second iequircmei&t is for personnel. There is no doubt 

that. almost any developing country able to consider satellite tale­

visijn.at all will be abl to produce the trained personrel necessary. 

to run it. But not instantly. The need and time for training are 

constantly uuderestiLmated by most new entrarts into this field. Here 

again, therefore, we musti be quite specific, What are the numb.ers 

and kinds .of trained people that will be requird? Given.the local 

'conditions, which ones 'can be trainad in"'the country, and which ones 

:
. . . ..
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nust;L go Pbroad? What experts must be imported to participate in the 

training? My observotion has been that the necassary time for col­

lering a trained staff has usually been underestimated by about one 

hal.f. Anything call to make clear the needswe do personnel ,.,ill 

therefor:e be usCeul. 

Finally, there must be a technical base. Most countries have 

some base iii electronics.. They have some technical, schools, turn out 

some radios, have some repair "technicians. And if they put in a
 

satellite 
system, they aro. likely to find themselves moving toward
 

an electronics industry that would greatly increase 
 their industrial 

potential Tile obvious place for such an industry to start is with 

the zIanufactureI of receiving sets -- transistorized if possible -­

and with tho training of maintenance and operating personnel. The 

excension of power lines would in.ensely help television, and would 

be stimulated by the introduction of television. Once a system like 

satellite television picks up momentum, the technical base will grow 

with it. But in the beginning "the pump must be primed. 

The needs of the country must therefore be %eighed agai'nst 

the resources the Inasmuch theof country. as resources will never 

be adequate for all the needs, it is necessary to weigh the cost and 

benefit of meeting other needs and those of meeting the needs which 

satellite tolevision is designe. to serve. Fo' example, how does one 

compare the desirability of investing satellite "telvisioin with 

that of investing in steel mills, or roads, 
or railroads? Thes ara
 

not easy dEclsions, and will depend to some ext'ent on the imaeO oj 
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economic and iocial development held by the leader; aind on Choir 

pi~cture of political r enal.ity. 

If it is judged that. the rep;ources are not presently adequate 

invest.nts, then it do's not necessarily mean that the answer must 

be negative. Ra ther, if the idla is a good onn at a.ll, the decision 

is rather to postpone than to decline -- to slow the timing, and 

pqrhaps not to jump into the satellite age at ore, but rather to 

move in slowly through extending ground television. But we should 

do all we dan .to be surd tbat a developing country d.es not commit 

itself to an enterprise like the one we are tal.ing r.bout without 

realizing clearly what resources will e required. There has been 

some tendency on the part of developing countries to think of sawl­

lite television as a posshl? gift. This is far froi:i the truth. 

however the space link is provided, a large national comuitment will. 

be requke.d. 

4. How shouldthe sye_,be des'-ned? 

By this time, it will be apparent that there is a certain 

advantage in beginning with the problem rather than with rhe hardwarc.' 

If a developing coUntry is presented a satellite, ready-made, 

the design of that instru:n~It will, to a considerable extent, dete­

mine th use to be made of it. For exemrple, does it provide for 

diruct brqadcasting to rela ixoly smaUl and inexPLusive receiving 

units in schools and vill.ages, or oniy for r~broad,:asting through 



I 
stations? This should be mainly a policy. and progran decisioi: 

It ia necessary to wei: hthe adVantage ofi z certain amount of local 

programming for local needs against the ability reach all the 

(ground 

to 

remote areas in one Iong Jum 

Does it provide one channel or more? Does it provide for 

extra-voice channels to handle language services? Does it have suf­

ficient capacity to mnke possible tel.econmiunications service apart 

from television? These, too, are program and policydecisions. 

The mere appearance of the satellite represents a policy 

decision of great importance -- p decision to jump'into the space 

age rather than moving at a measured pace into it by extending 

ground television first, buil.diig up: a solid base of experience and 

a corps of trained people -- and, needless to say, a communication 

system that would continue: to function even if something happened to 

the satellite. There is no answer to a problem like this that applies 

to all countries. Rather it depends on the local conditions and on 

the national-image of its future. There may well be good.reason to* 

vault over the intervening stages and put the whole country into the 

space age at once: Otherwise, it might be years before television 

reaches the remote villages. On the other hand, it mightlbe prudent 

-- financially, educationally,' politically -- to move more slowly. 

The most practical policy might be a compromise, involving a period
 

of preparation and then a combination of direct broadcasting and 

rebroadcasting thr:ough ground stations. .
 

.The point I am making is that satellite technology is more
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flexible than the needs nnd conditions under which a developing country 

must operate. The design of the space link can more easily fit th * 

needs and condi.'tors thamn vice versa. But if the needs and conditions 

are not controlling, then the uses of the system are to some extent 

.frozen by the technology. 'This is manifestly unsound and undesirable.
 

5. Ho J-naad? and 

There are only incomplete precedents for organizing and man­

aging snch a large .and complex communication system as we are talkinjn
 

about. Because of the size and complex.ty of. the operation, it is
 

" important to consider the requirements of organization and managemen':
 

early in the planning.
 

From the precedents of national television systems in devel­

oping countries, we can'drive at least the lesson that every ffort 

should'be made to avoid'crippling conflictlbetween the agencies 

responsible for different parts of it. The history of instructional
 

television is all too full of conflict betaLwer ministries of educaticn, 

(which control the schools) ar d ministr]i.s of information (which con­

trol the facilities). In our own country there is often incom,plete
 

cooperation between commu~tity-owr.ed educational stations and the 

school systems which make soma use of the daytme bcoadcast hours.
 

It sometimes work; better when the school system (as in Hagerstown 

or Denver) or the ministry of education (as in Thai radio) has its.
 

own facilities. But we are talking about a nationQ! facility, which
 

will serve many ministrie. Agriculture clearly must have a part'Ni 
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it, along with educaticqfl (for the sc.hools), information (fol the 

general audience programs), health (for the cofmmunity health pro­

grams), and so forth. Each of these rmus: be responsible for what
 

-kind of--scervicee-goes to .it--own-constituenci-es .... Therefore)- within ... .... 
-. :... .....-? -i
 

the framework and tradition of tLe government concerned, some pattern,
 

some organization, must be evolvod to insure that the needs of all
 

these constituencies and the responsibilities of all the agencies 

involved are served. Whether the pattern will be that of the Insti­

tute of Television in Colombia, the B3C in Britain, Radiodiffusion
 

Te].evis-Ion Franaiisc,, 
or something else, is iiumaterial: The point
 

is, it needs to be the'subject of careful cousideration in the country
 

where it is going to work.
 

There is even less precedent for an organization to control 

and manage an international satellite, such as we might expect to see
 

serving Latin 
America. There are a few international organizations
 

that .e::change television 
programs, like Eurovision,' but they mostly 

share sports events and cultural prugrams which are a great deal lesz 

sensitive than school programs and a great deal less local in their 

application than services to agriculture and coMmunity development. 

An international satellite would probably require a.certain amount
 

of sharing of time between countries and a certain number of shared 

programs. The pr-ovisions for sharing and the nature of the controlling 

organization would have to be deteridinca by rather delicate negotia­

tions which would not succeed unless there were a general wish to ' 

share. Yet if this awount of sharing could be satisfactorily brouht 
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for future. relations among thO COLULIA.about it would bc a good omen 

concerned. 

One Other ill LV1L*t:'iolna aspect of such ;i satcllirc deserves 

This is the problem of signals thatattention'early .u the process. 

spil. over national. borders into countries that ar:C not involved in 

This would not be much of a problem if it
control. of the s[ellite. 

up signals on home'or village receiversweie not possible to pick 

It may not be so much of a problcm any­
directly from the satellite. 

today can b r ccivodwy 'A great deal. of ground-base'.d te.evision 

(for example, Israel and 
across national borders, and in some cases 

under conditions of considerable internationalher Arab ncigbbors) 

tension. Nevertheless, this problem is something that must be con­

sidered, and it might have an implication both for design of the 

system arid for preliminary noegotiations. Yor e-.:ample, oll of'East 

Pakistan would obviously come within the coverage area of an Indian 

unless the beaoi were so restricted as to eliminate ail of
satellite, 


India. The beam would doubtless cover Nepal, and fall

northeastern 


there were severe objection
on part of the territory of China. 	 If 


were retaliation by jamming 
 or 
to this, mostjparticularly if there 

attempting to affect the positionitig or functioning of the satellite, 

the matter be adjudicable under international or space law, or
would 

act of war? No implication is intended
would it be treated as an 


be well to

that such problems are insoluble: merely that" it would 


than after, the fact.
consider them before, rather 
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6. Pana nfor' the introduction an'd use of the syst .m. 

If we can assu1mC that the basic questions have been decided, 

and that there is need for a satellite to advance education and devel­

opment, that adequate resources can provided, thebe that technical 

shape of the system will reflect the national needs for the system 

and the conditions under which it will be used, and that problems of 

management and shared control can be solved, then comes a time when 

the country must plan in great detail how to move into the satellite 

age. 

The lesson we have learned from observing the introduction 

of television into devc].oping countries is that the hardwa,:e is 

planned, specified, and tested most carefully, but that the planning 

4
of the software is mostly neglected. This is partly because the 
towers and transmitters and studios are so dramatic, and because the 

financing of them represents such an-effort on the part of the coun­

try. It is partly because tha task of hiring, training, programmind,
 

pieparing the schools and the field staff, is invariably underesti­

-mated. If previous experience with television means anything, a
 

* 
 country that wants to prepare adequately to use an educational and
 

development satellite must allot two to yearsthree to the task. 

That length of time is a minimum estimate. 

Moving into the educational satellite age is a major national 

activity for any developing country. It will require a national plan, 

expressed in terms of goals, timing, activities, and cotmnitment of 
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resources. A considerable number of Vpc'o. will have' to sit down at 

least three years before' the anticipated'S-Day, nd.plan, as car.ful..y. 

as they would make a battle plan, for such considerations as those: 

Uses andpriorities -- Viewed against national needs and goals,
 

what .educational levels end what educational subjects deserve first
 

attention? What adult skills, understandings, or attitudes get firs: 

.priority?. If the service is not to be introduced everywhere at once, 

what schools, what parts of the country should get it before others? 

On what schedule should the service be broadened geographically, and 

extended over additional programs and school subjects? What propor­

tion of the time should be devoted to general audience programming? 

What proportion t& telecomunication services? 

Content of the services -- If there is to be general audier'?e 

programm!ng, what kinds and levels of entertainment or information 

programmin, does the count:ry wa nt? Against the national goals, how 

can the content of the school programs be made to seive those goals 

and mesh with the re'st of the development programs? For example, i[
 

the priority neeJs are for technical or vocational understanding, ari
 

the school programs directed to those objectives? There will never 

be. a better time to review curriculum and method! Does the content 

of th" education to be broadcast truly represent the latest and best
 

in knowledge? Does it represent the latest and best in method and
 

approach? For example, ihis is an opportunity to decide whether the
 

1"new math" or now ;ppro.nches to sc .nce or language teaching should
 

be introduced. It is a time to 'review what is happening in the
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-- in other words, anclasPro0m and what Should be happening there 

oppor Wnity such-as may nverl recur, to re-.exaiine national edtcation 

in fts ,ost basic aspects. 

- -flow 1.nY Skil-led p e opl e offwh att-kind s -......... .....­....... ......A' erson nell necm!s + 


enginers and technicians, studio teachers, producers, field staff 

many of these arepersonnel, and others - will be needed? H1ow. 

or must they be imported?available? Con the others be trained 

Where can training best be donct? W.l. it be necessary to bring in 

some expert advisers or trainers to speed the process of training . 

and smooth the introduction of thc new system?. flow much time will 

be required -- when should the various types of training begin in 

order -to have qualified people when they are needed? 

Preparation of classroom teachers and field workers 

can classroom teachers, supervisors, principals, field advisers, 

will be at the' receiving endvillage-level workers, and others who 

in the planning and preparation,of tL:e tel.evision,.best be involved 

s'o that they can contribute their experience, understand what is 

required of them, and develop cooperative attitudes toward the system 

What in-service training will classroom teachers or field workers 

require in order to make efficient use of television? What time re­

orquirements are involved -- when must the workshops or scminars 

training session, begin?, And who will be neecled to conduct them? 

Preparation of programs -- What progranis, satisfactory to the 

countr 's needs, can be obtained ready for use, and what programs wi".­
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have to 	 be made? What progrioms will have to be made locally to fit 

local needs? What people. (siLudio tcanhers, producers, ci asi;roowi 

teachers, sUpervisors, Subject Itotter cxprts, televis!on experts, 

and othcrs) must be brought togcher to plan the programs? flow can 

this activity be or tnJ./ed so i:hat the labor is divided and Lime is 

* 	 used efficiently, and at the sazlc time t:he imaximum number of clasrs­

room ad fied personel are nwade to fee'l involvcd? When will this 

process have to start? How can a few pilot programs, at least, be 

tested before an entire seri.es is made? flow many program, shouldI be 

stockpiled-in advance? H1ow much prograrm. matOrijal -- for example, 

film clips of local development a' t:i0v:tI.e or regional cultural 

activities -- should be stoc:kpilcd for la:er: use? What: visual ai.ds 

should be provided in advance for studio teachers? 

Supnimentarv materials -.- What: mar'trials must be provided 

to classloo"s or study group&, to accomipany the television teachin-? 

-here will probably be need of teacher guides; t'here may also be need. 

of text materials, practice ntd test matuera1s, e:perimental props, 

instructional brochures. How many of these will be needed at the 

begiting of a year or a cerm, and hou iaainy must be provided at inter­

vals throughout the term? The magnitude of this need can be illus­

trated by Oite case. of American Samoa, which furnishes about 12 milli. x' 

sheets of mimeographed supplementary materials per year, for only 

8,000 studentf. 

Links to the classroom and the field program -- What dclivc. 

service .ill Ie reqtired to get these supplmetary manerias to ti., 
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of continulotadvice and direction will classroom teachers and field 

workers noced inl orde~r to utilize the t:'Jcviaion broodcasts efficinl' 

flow many and what" kind of field supervisors will be needed for this 

purpose? How many and 1.;hat kind of maintenance men will be required 

in order to heep re,'eiving seth in repair? What kind of transporta­

tion will those maintenance mon awd other field staff require? Ihow 

can feedback ..-suggestions, comments, critiques -- best be obtained 

from the cl ssrooms and the field for the guidance of studio teacher;;? 

What evaluation forms and what research personnel and arrangements 

will b6 needed? 

Timin and sc~hedu]iup -- from the kinds of planning activiU. 

we have been suggesting, a rough time schjedule will begin'to emerge. 

At certain lengths of time before the system is to go on the air, o­

tamn tr'aining must begin, certain trained personnel must be availablr;, 

certain activities musc start and certain -workmust be completed. 

Consequently, at each of these times, certain resources must be con­

mitted. At a given time before S-.Day, certain management personnel 

must be functioning, certain hiring must have been completed, certai:.: 

traininig must be under way, c.rtain activities in 'review of curricul'-iw, 

and preparation of programs must be at a specified stage, certain 

materials must have been acquired, there must be housing for persons, 

activities, and equipmucnt, and the operating budget must be at a cer.. 

tain level.. Gradually, from all of this, the operat.Ingorganization, 
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the television schedule, and the materials that constitute t rheal 

contribution of the sysqtem, will emerge. 

Soch planning and preparation itoelf is a complex activity. 

We have not meant to 8uogest that all the planning must be done by 

the same people. Obviously, it cannot and should not. It should be 

coordinated by the same person or persons, but the people who decide 

on the uses and prioritius wS.1l, for the most part, not be those who 

review the curriculum and dec'ide on theo content of the services; and 

there probably will be minimum overlaps between this latter group an. 

those who actually plan tind prepare the progroms. A great many dif­

ferent persons and groups will be involved. But it will be a long, 

a complex -- and a highly essential -- activity. Most developing 

countries have been content to muddle into te]evision, and to fInd 

their way to effective educational progranmming and use after tile 

system has begun to function for general entertaiment. Sometinmes 

they have succeeded, sometimes not. Given a satellite system, 

devoted mainly to education and development, my guess is that they 

can hardly afford the risk and the luxury of trying to 'ruddle into 

it.
 

4-19-68
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FI].10 VEMSUS TEI.,EXVS ION IN ]EMUCATION
 

by Robert 1". Schiinkkan
 



F RSUS TELEV IS ION IN EDUCAT1ON 

by Rlert F. Schenkkan 

The use of film instead of televisiun for' educational pI'poses is 

of filmattractive for a number of reasons. The scheduling flexibi. i ty 

appears to make it more responsive, if not to individual lWarning rates, 

at least to local learning levels. The ability to stop the film in thu 

then proceed is not possible
classroom, comment on a portion of it, and 

is clearly a gruat advantage to the competent, pro­with television* and 

pared teacher. Both film and television are visunl media, but film p'ov'idesa 

higher degree of picture clarity and definition. It is not difficult to 

substitute color film for black and white, where appropriate; to do so in 

television requires a huge increase in receiver investment. Color is 

credited with a great deal of power to increase interest and, by inference, 

to advance learning. Certainly for subjects such as art, color appears to 

be extremely important. 

A country's national identification easily can be placed on each-reel 

of film, thus obviating some of the difficulties that are bound to arise 

in using educational programs of an international nature. A national Ian­

guage or local dialect can even be dubbed on the sound track, although this 

requires specialized facilities. These possibilities Oould help to givu
 

Thus, by getting up major film
programming more of a national character. 


* 	 It is not possible unless a video tape rucorder is being used in the 

classroom. 
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Tirreit plight, bo, possible to obvriato many of the vecry r ea1 commplec­

ities thiat would rv 'e fromt the InternaiJonal niaturel Of R t- Ltel1 it10' f 
delverd prgrai'in America.tlevsio 1, tin 

Why not then, uso fi in insteado televis:'m? A response to this
 

that f ilm has been used in
quOstion might begin vwith the obc; rvation 

education for 40 years or s o. IHowever, there is no public school system 

anywhere in the ovrld that relies on film for a major porti.on of i ts; 

instructional offerijngs, whereas tolevis'ion is extensively employed by 

several systemst Although educc.tibnal film i.s used in many organizations, 

such as the mil.itatry, nowhere is it the core of the educational process, 

is film crerI-"as television is, for example, in Samoa.' Moreover, nowhere 

it:(I with the kind ofreshaping" and reform of education that. should be 

the. major-purpose or any' large scale technological innovation. 

reasons 

for this startling difference in the effect, of the two vSsual media, nor 

is it necessary to resort to elaborate economic anlyse to find thed if­

ferences between the two, but sodC) examination of economics is in order. 

It is not necessary to delve into complex theories to find 

The significant economic differences between the two media do not 

occur at the production level, 'surprising as this may seem, It. is. true • 

that documentary film costs aver age $1,000 per minute, as compared with 

television costs of less than $100 per minute. But theSe differences are 

really very groat when one spreads tho per-minute cost over audiencesnot 

of millions. If, for example, a potent.ial educational audience of 10 njil­

lion is assumed (a very modest number for a satel]ite-distributed educa­

program covering all of Latin America), film production costs couldtional 
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be estimated at .000:1 cets pur viewer per 30-i te f U11m while ele­

vision production costs wouuld be only .00003 Cents. 

dist ibuitol economies.The advanta,e of television 	 over f im lies in 

1.0 li th-s
11-io1o lf -ti-sassuzied"that:--(-1)-.thenaudn-cc.-nu1:ibrs-

audience 	 is diivided into classrooms. o:f' 40 students each; and (3) it is 

print 200 times 1 within the t\'o- or thl-00-.wcukpossible to use each film 

period th: the subjeCt topc. fits the curi5culum, then 2,500 p'l.its of 

t cost of $20 each for a 20-minutl' film,each film would be,requir'd , at 

of great(This is the lowest possible estimate ad is based on the economy 

Tho cost per subject topic would thell he $50,000. For" example,numbers.) 

three lessons a wool is assumed, the cost ofif a 30-week cours'e With 

prints alone would be SI.5 hiillio, Al, attempt to multiply this by 

12 grades in six subjects produces a staggering total of $32.1 mi I Iion. 

is only good for approxi-Furthermore, with reasonab] e hanidlingi e-ich print 


niately 200 showings.
 

Based on tht. initial projection of 100 showings per print per year, 

the entire stock would need to be replaced every other year. Maintainng, 

and shipping the above-described film stock at the most efficient possible 

would requirelevel (usipg Indiana University Audio Visual Center figures) 

one man-hour per 70 minutes of film, or a full-time staff of 200. 

* This film utilization would be especially difficult in urban L.atin 

American 	 areas and would obviously be impossible in rr'al at'uas., 
of only two rooms and rarely of moro thanwhere schools often consist 


five or s ,N.
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A furthci dlcnianllago' Of fi-1m1 in cdlucatlon is, that no ecloomie s 

culd ho rcaJl'/od from an icreaso il tho size' of the audivnce. IIlstc -. 

an expansion from 10 million studclhlt viewer4 to 20 million studont viewers 

ould in the cost every two ynrs. F
: w i'o'ult r>t a doubling of entire film-print 

Economics, howevev, is not heonly reason fcr re-jecting-film11 as aI 

substitute for. E.IT. Wel;n educati.onal pr:actices at the classroom and the 

admilnis tra give lovels In und rdoveloped countries are. exomined , one cainot 

help but be struck by the potential offered by a large scale ETV system. 

In developing Countries, cl.assroomls are commonnly badly man aed. 

'lThe teacher or 30 to 40 chil.ren,although usually proV'ided with a stMnd­

ard CUl'riculum, has neither the knowledge nor the mnanaigement sk.]1 nec­

essary to pr'ogress at the rate that the curriculum demands and at the 

same time mol:ivatc the stuldents to seek so.utions for themselves, 

question, and dee].bp ci.eatively 

Ministries cV education in developing countries tend to be over­

whelinecd by the sheer magnitude Qf their problems in housekeeping, pay­

roll, budgets, pevsomnel, and teachers' working conditions ,nd benefits. 

'I'he'ufore, whil e curriculum revision and technological innovation mny be 

deeply desired, there is usually no'time or energy left to introduce 

them. 

Finally, as weak as these systems appear in, the classroom and at the 

ministry center, they are usually weakest at the point where administra­

tion and classroom are presumed to meet, that is, at the level of super­

vision. Communication between the administrative center and the schools 

is minimal and frequently nonexistent. 
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helpin to 

wOaikesses found in devoloping countries. in the c.ns.room, obviou'sy­

it can assist the tea6fler' in pacing his class, a basic inadequacy or 

T'elevision can make a signif icant d ifferncei i h t0-0,OVOVc0, .. 

na 

innovation in the cJ.assroom. Well-programmed,.it is capable of guiding 

teachers and motivating students to genuine learning experiences. As one 

experienced observer said of his Colombian school visitS, "It bucme oasy 

to tell that a school had television before one ever saw the soL, becau:se 

on could tell that education was taking place." 

• !lassroo-manngecd instructional films, Television,. il itself, is 

At the administrative level, large scale introduction of ETIV v C­

quires study and revision of curriculum by an established deadline. Thse 

revisions are necessary before ETV can be instituted. At the superviso'y 

level, the nature of the television system requires that a system of two­

way communication to the field be developed, if only, to provide the teacher 

with the teachers' guides and the administration with an evaluation of the" 

utility and pacing of the programs being broadcast. 

It is the distribution system in EWV that inspires these changes. 

The teacher needs only to turn' a knob to get the material d-Ilud. Com­

pared with handling a projector, sorting through innumerable cans of film 

to find the right, one, darkening the room, and so forth, television is 

simple indeed. While television may at fii.st appear to be a threat to 

seovice.the teacher and his status, he soon comes to re]y on its 

. If an ETV system is to operate at. all, the, educational adminIrtvat ion 

must: provide, set maintenance, teachers' guides, and feedback to all parts 

of the television coverage avea for which it is responsible. Again, this 
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re sbility is imposed by theIC mode of distribution .in ETV. T] I"ocaI 

( option to tlc;cj or i ot use instructional films in each cJassrooni provides 

no corresponding ,mnagmnt imperativc, . 

to evision programs reqire the strengthening of educational
I3roadcaS 

in thousands Of cIassrooms w},here faculty
plify tli job of cjluulity teaching 

the other hand, requireis mlnimiii al. Instructional films, on 
ipreparation 

a h.igh degree of teacher competence in each clnssoom. Therefore, films, 

to be little Isotd, whilo television lightens tlhe
Oven when ivalable, tend 

the. qutality of teachingburden of the classroom teacher and imlp'oves 

I 
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TECINI CAL CONSI D]tA'IJ ONS OF SA'l'LL'1, 
CO..mNI CAl]ON SYS'T,.MS FOR :DUCAT] ON 

by Bougdan t. Stack
 

Int rodct] o10 

The ro'pid dvcelop:ent of sateili te technology during the past decade 

offers iow and exciting possibilities in the area of communications and 

information transfer. The application of this new technology to ETV is
 

of harti cular interest:, especi ally in geographical areas where terrestrial 

commun ication faci ities are either nonexistent or poorly developed. 

There oxis~s, however, a tendency to enphasize the advant ages of such 

app) ications a :d to de-emphasize the many prob)cems that are inherently as­

sociated with the introduction of any new satellite service. Although 

these problcM; may not always be of immediate concern, their implications
 

must be undrstood and taken into account by all who p2an to utilize sat­

ellite systcs. 

The four categories of factors associated with ETV by satellite that 

are discussed in this paper are: 

1. Inv::national coordination 

2. Operational considerations
 

3. Distr'ibution system requirements
 

4. Technical ... iLli ty cons ideo'at ions 

It is assumed that the vlue of televis.ion as an cducational tool has al­

ready bccn damonstrated and th.t this working paper is concerned only with 
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tho problems as sociatcd withI lhe si'ablishmWim of a y-tM thati l.l 

delive" television signals from the or1ginni ng tL.:ions to the students' 

place of instruct ion.
 

International Coordination RIequi:.rc;icnis 

The Tr'eatlIy on Peacful Uses of Outr.c Space, wlih wns ratified by a 

majority of count'ies, stater that olvlel space "is not subject to nat ional 

appropriation." ''Thus, a sylnchronious WtiH]itM ill geostat:iorl y or!it OcWc,­

pies a pern'anonLt position in an i nterunnin.! requirsC domain and1(thereforu 

close cooidinait.O]onlmiug those who also have an in.atur'es[ in usinag the sime 

sepoent of outeor space. 1In addition, .ec:lnasp'all satc]lit er ldWat , elc ­

tromafgnetic enegy,, Ia. einrnii.onall v regrul atecd radio frcqucncv assi g'.nm.nt s 

must be utilized to prevent potential intcrfer"ence. 

Both of these items, that is, "parking slots" in stationary orbits
 

and the available frequency spectrum, constitute limited internati6 .hal ru­

sources and must therefore be used rationally and efficient y throug'hout 

the world.
 

To prevent interference between various systems, ITU (lInterational 

Telecommunicat ions Union) has for many years been engaged IA developing 

and recommending technical standards and gui delines that are, in general, 

observed by all nations. Coo rdination procedures in such On'tte's as the 

allocation of frequency speCtrun, 11111tat ion; on power radiated by ter­

rest t'inl transmi t ters, and so forth , have becn cst.bli shed and have been 

successful in preventingig ilteiferenca. 

The advent of sate]lites har creatod a seious po-;;ib.lity of inter-­

feonrce between terrcstria3 systems and satellite :,'Stms thAM operate at 
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the same '. q,, i c. To coolbn1: this di f:li c'u.ty, there was dcvelot.c,,
 

utdfl(r thm at:.;picc,s of CCIQ, a regulation 
 limiting the maximum al)owablc, 

pow','/e'r flux densitUy (watts per square motor) that can be radiated from 

sate])lites. At th,- sam- time, to accommodate wido band syntems, another 

reguIation w"a; ad.opted that limi ted the maximum allowable power flux cln­

si ty that cu.n be radiated i n any '-kIlz bandwidth (watts/square meter/4 kc). 

These rugul atioa; are shown in Table 1, below. 

Table 1 

POWER 1"LUX DENSITY IMITS FOR AIL, ANGLES OF ARRIVAL
 
A'i' T E EA RTHItS SURFACE
 

(,'ARC Regulations 470 0 AND 470 P)
 

Maximum Maximum 
Allowable Allowabl e 

Powe'r Flux Spectra. 
Density Flux Density

System (dBr,/V2 ) (dB,1m 2/4 kHz/s),-


System usin wide--deviation FM -130 
 -149 

Other system Not -152 
specified 

Note that these limits replesent total power flux densities from all 

satellites iHlumiiiating tie same area. 

Becausc these r-.quiremants arc not fylly satisfactory from the tech­

nical viewpoint, CCIR has recently recowineded that those three numbers 

be replaced by a sing)c requirement that would limit the permissible power 

CCIR (The International Radio Consultative Committee) is part of TTU. 
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l :.kjnig in Lo accooKt th. 0ng' W o ' ar i v 
deiin ity in any 4. ."l .: . di h, 


of flux (0). The fo.lowing l imit was proposed:
 

Maximum powvr flux sp'ectral d1en:;ity 3-52 +- . dBW/i/. hllz 

can lWHIOWCver, since 'Ul.-ticns derivilg fi oih int ernat ionot, convent i on 

changed only by sulbscquent convu'ntions, this rccommendation curruntyIhav s 

no lega]. standing. It is nover[.hcoess accepted gneral]y as being mr , 

n 
rc a.i.sl.ic than previous o es. It represents a COlStraiL on satell ite 

EP ( Effucti.vo R adiatedclPower) and I' Iandwi.dih, as shtown in Fi gure I. 

t:o prevclt inteurreurnc withThese regull;,ions have bcon devclocd 

systcs and arC applicra.i V to tlhoce "'(ClCy handsterrestrial microwave 

that arc sharcd bctweeCn t errestrial and space services. At this time, 

4-6 Glz band is allocatcd to both spce and terrestrial comiuuni-­only the 

cations, but as the servic's ar'c expanded, ].l:itatloris on saL(llituc power 

flux density will have to be exi.mdcd to cover any now': frqulecy band; 

that may be shared by terrestrial and space systems. No allocatin has 

been made as yet to allow the transmission of telecvision signals froil 

space at UHF If stand"d i'oceduros Pr. followe,'d, a ]Itag thy invcstiia--­

tion of potential intecrfcencc prol c:,es would precede the grant in g of any 

of such an iivcstiga tion, new limitationssuch allocation. In the p'ocess 

on satellite power'way wel] be cstabli'-ltd. Thus, all.hough t'm-sos iin n 

in connectioni with sut cl'ite televi.ionil, it is nozat UHF is discussed 


' 

known what, if any, the ultimate reskrjc tio. on such oiperatinns wi lI ave 

to be. It is quite pos.ilbc that, because of pot cnltCr'e rfein', prob­

lems with existirg terrvstrial syste s, spacc brua.ci:at LLig at UHF1,' "ill 

never be authorized, 
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RECOMMENDED LIMITS ON 

FIGURE I 
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The second in tocutional ru.ource'that may hWve to be rygulntLd K1 

some future date is the number of parking slots In stationnry orbits. 

Since interference between systems can result from the proximity of one . 

satellite to another, it is necessary to separate the sanCeli tes in orbit 

sufficiently, so that only one satellito' is in the antenna beam of the 

ground station at one time. With exist:iug systems equipped with I 'ge 

antennas, a separation "of 4 to 6 degrees appears practical. As a rusut, 

only a limited number of "parking slots" exists. As satellite systcms 

iincrease in number, some form of international coordinati on will bucome 

necessary to prcvent possible interference. This problem is dimeussvd 

in moii detail in Appendix A, where it is shown that the spatial of sate­

lites varies inversely with the size of ground antennas and the frequency 

of operation. Thus, large ground antennas and1 high frequecies result in 

more parking slots in any one section of an equatorial orbit. 

The combination of available frequency spectrums and the total number
 

of satellites in orbit (that can operkte without Interference) establishes
 

a limit on the total number of television channels that can be made avail­

able in any given area..
 

'It appears thaj, at least for the next ddcade,.the problem of inter­

ference will not bW %xcessive because of the restricted number of systems
 

con­that are anticipated. As a result, political rather thun technical 


the introduction of such
sideratlons constitute a primary limitation on 

systems. Accordingly, should the United States establish a satellite Oys­

tem, the operating characteristic, of which are not presently covered by 

international regulations, it should probably commit itself to changing 

the system to conform to any futuve international rogulation, that,mny be 
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trcd up(t. The degree oi such eomitintmoL , parti cuiar5y in ctes of 

systems usta).lished for underdevlopod nations, repre,nts a policy do­

cisSionthaul us.t -I~nkt bW&-ore th~vc:i to~proceed; since-, t may~- ­

recquire additi oil i nvestmecnt in the system ait sonie latelr datc. 

The 'o]wlint conclliIjons call be drawn rogarding inter: ional. rcgu­

]at-icoi of Ptellite systenims for ETV': 

o 	 At this time, intrnationul regulatifons exist concerning the
 

mm:iruw aLlowa..power that can be radiated from satullites to
 

prcvent :interf.erence with terrestrial systems operatjng0 in the
 

smmle frequency 1),1nd. These regulations are considered too ro­

strictiv'e, and a new lilaitation on total power per unit band­

width has been proposed; hoeover it has, as yet, 1no formal regu­

latory sigius.
 

o 	 These regulations apply only to the shared frequency bands that
 

have been authorized for space use (4-C Gliz),
 

o 	 Transmisslon from space at. UIIF is not presently authorized.
 

Lengthy proceedings would be required tc obtain such atuthoriza­

tion, allct it Is possible-that such authorization would not be
 

forthcoming,
 

" 	 It is 'not known what limitations on satellite power would be
 

necessary to prevent interference between space and terrestrial
 

systems that would share common frequency bands other than those 

prefC itly ruthorized. Extensive studies of interference problems 

will be required before such limItatJons are established, 
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No regulal-iko now exis' co rni ng the prolMiii of the in.-orb! I 

parking slot, il6wevur, 1t is recognized by al] interest d p-ir­

.ties that new. intornationnl rguiation; are rcquirod to p,'even 

ultimate chaos and interference between systems.- There Uis een 

some concern that preemption ol pa:Iding slots by nations cnpible 

of launching satellites will not conform to a spirit of inter-­

national cooperation unless such nations are prepaed to modify 

their systems to conform to any now regulations that may be do­

.'yloped in the future. 

o New regulations are expected to bo dovc)opod in the areas of: 

(1) procudures cetahlishing right-of.-first.occupancy of a place 

'in orbit, and (2) constraints on authorizations for spnce brond­

casting in frequency bands other than those curroqtiy authorized. 

Operational Consderations.' 

System Availability 

It is recognized that the.complexit:y of the technology required to 

establish and operate satellite systems in synchronous orbit is such th~Lt 

only two countries possess this capability today. Any, nation establish-­

ing a satellite system must depend on the United Sates or the USSR to 

launch its satellites into orbit ar, to replace them when they fLil. 

Thus, until and unless some international agency is created that will 

guarantee launching capability when requirod, dependence on the major 

powers will continue to exist. Because of this, there may exist a cur'­

tain degree of roluctance to use the satellite for vitnl national cow­

municatiod fuictIons without the availability of aLternative mIueanA of 
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commuhiach i 0:1. Thsu jos:iIl'ltyof uamvaiilability of satel ]' itus in Orbi t 

mIt be al 'aVs hept 4n ld-lad, and the rol ti ye iIiportance of such "down-t ime" 

mnust 1(1 i Tii Aji 11 time .il~ciiYT I~ 737 the&bnsi.cprbllio delays 

volved in repl.acement of satellites in orbit is briefly considered. It is 

shown that such dolotys may vary 'fromsix wveeks to 24 months, dependlng on 

ci cutstnc. 

St tem aJ litenanco Ieclui u'cecnt 

I L mut also be remembered that operation mad maintenance of a satc­

].i to y:t em tqu.i rcs a cev ain degree, of technical sophistication that may 

not bc available in emerging nations. The receiving instal]atlons that, 

for this study, intclude telovision sets, antennas, and possibly convcrsion 

equ!)ilwilet , mu111st: be' properly install.ed and main' al n0d. With the tendency 

toward reducing the cos.t of the hardwaru, the probability of failure or 

malfunction of equipment is increas'ed. In tropical areas, experience 

shows that mllaitltenalce of electronic gear presents a serious problem. 

In addition, television receivers and other receiving equipment re­

quire a stable source of power to operate properly. Although voltage and 

frequency stability of power sources aVe taken for granted' in advanced 

Count'ies, they may be difficult to achieve in remote areas. As a result, 

the quality of the television picture may suffer. The stora.ge of space 

parts (part'Icularily the inexpensive ones) represents another problem be­

cause of their sensitivity to h'urmidity and temperature. 

Keeping a receiving installation in proper working condition 'equires 

the services of trained repairmen, Welien such repairmen are not avallable 

when needed, and whcn 6no cannot e)sl ly obtain replacemont parts, the 
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usefulness of tele.i don as an educational tool will1 beguito si,.;'fe. 

Even instn).3ations that operate continuously' but are out of adjustment 

and the teacher to be effective. may be too bothersomb to the student 

Accordingly, to make EIT'fu y effective, it is necessary that re­

quired spare parts and a sufficAont number of appro)rifte]y Irained tuch­

nicians be avni~ab).e locally,' 

Satellite Control 

A satellite in statdionary orbit will not remic n "prled," but, will 

drift under the influence of the gravitational forces of the sun and the 

moon and the irregularities of earth's shape. It is necessary, there­

fore, to monitor and occasionally adjust It;s position in orbit and its 

performance. A sate].ite-control earth station is therefore rcquired. 

Whoever operates such a station is therefore in compll)]e conLrol of the 

system and i.s capable of disabling the system at will. When one snt el­

lite serves several countries, this consideration may require special 

agreements between purticipating natiols. The satellite-cont vol faci]1ity 

may be colocated with the transmitting station. In this case, the oper­

ator of this station has fufl control, not only over the satellite, but 

also over the content of the material being transmitted. The potential 

for misuse of this capability for prop.granda purposes is apparent. 

Jaiming and Intentional Take-Over of Satellites In Orbit 

Unless very sophisticated (and cost]y) transmiss iJon techniques are 

used (which are not considered feasible for ETV applicatJon), there is 

nothing that could prevent a deterlined jmrner from disabling the s>stum. 

satellite by superimiljosinVSimilarly, it is quite possible to Male over the 
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an unwanted trnmission of sufficient power, 'i'ieso possibl ities em­

phasiJzu thc-general - vu3ncrabi ity of -t.satlite systens to deejriin idd.
 

Jnterfernca and the nocessity for intornational cooperation in these 

Iif Atrihut on Syst em Considerations 

Methods of Distri buti on of J4lovi.sion Signnis to the User 

Dirct lroaidcn-. Direct broadcast is a technique by which the 

te]evi Hion signal reachos tho rocelving antenna of the user direct]y.
 

Since convontAonni television systems operate at frequencies in the VIIF
 

and UF bands and utilize VSB-AM (Vestigial Side Band-Amp]itude Modula­

tion), convertor; mny be required if broadcnsting is accomplished at 

another frequency or utiliz's F. Direct broadcasting can be accom­

plishcqd in the following ways: 

o 
Compatible frequency and modulation techniques (VHFI'-VSIDiAM): 

since the transmitted television signal matches the pnrnmetcrs 

of the televislon recol vr, no conversion equipment is necessary 

at the receivur. 

© Compntible frequency-incompatible modulation (UHF-FM): conver­

sion from FM to AM is required at the receiver. 

o Incompatible frequency and modulation (mIcrowav6-F':,): frequency
 

conversion from microwave to UHP is required in addition 
to FM 

to AM conversion, 

Reboadcost, Rebroadcast Is a techniquo that utl11izs anl r,­

dinte fncility that recelvoes the original signnls from the trawmi,ter 
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.and retransmits or redistributes them to the users, : obroandcnst an be 

accompl ishe'd at any frequency utilizi.ng any modul i on technique. Nvcmn,.. 

sary signal conversion is perfaormod at the intermediate station.
 

General Discussion 

Dirct Broadcast. This servico consists of delivoring televi sion 

signals directly to the user's receiving inntallation,which will normally 

consist of a rooftop antenna and a minimal amount of additionaJ equipment. 

Such service prlovidcs a direct link botwon the satcllito trnsimillo.,r and 

the user's receiver. Local terrestrial television tronsmitters and dis­

tribution. networks are not required. Blceaeuse of the lack or ]ocatl tMle­

vision broadcasting stations, it would be difficult to NcWu(h, progLram­

ming of local in.terest, low cost local advertising, and so forth, and it 

would be difficult to encourage the development of local industry assocJ­

ated with broadcasting operations, The lack of local coverage and auton­

omy in broadcasting has been stressed by many people as being poteimlially 

undesirable because of centralization of informatlon dissemination lin the 

hands of a national broadcasLing entity.. Even with the bcst of intentions, 

the geographical distance to the transmitter may preclude inch us]on of 

local material at reasonable cost.
 

Thus, the first major objection to direct broadcasting that has been 

voiced is the fact that, because of the nature of the direct broadcast 

service by satellite, the enLitythat controls the ntelWlt in orbit and 

the transmitting and station-keeping earth terminals wi 11 have a vi rtual 

monopoly over the control of broadcasted material, 
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Thu soc¢ond major objectJon to direct broadcasting by sMi-cllitce is 

t... bmi -iUf s liInr .-iability which-is-discussfCin.-somo detai J .-in -II 


Appendix D. In essence, it it; feared that diruct b'odadcai-t service will 

preveilt dceveloplmnt of toe'rostri al. comiimunicatLIon lin,s (I)rinarj ly because 

the cost of :;atel]lite, systems wvould preempt all availab.e funds). The 

tendcncy vilA he, thcefore, to uise the satellite for as runny other serv­

1icC s possihIeb (including telephollny). Should satellitos fail and for 

RUy reoa oi be difficult to repl]ace, the overall communicatioll capability 

over long distances would he substanti ally impaired because of tho lack 

of a p''erly (|Wevol)e0d torrest H a] notwor'k, fhc problcm associatUd willh 

satellit, faJIures Is lisculsscd in Appcndix 1. The reader can draw his 

own conlciu:dolns retgiardingf? the gravity of tlhs I)ob] ep. 

A consideiation in favor of direct broadcastintg Is the fact that it 

ruprusents the nost economical means of reaching a large number of users 

and could be ncoip2.shcd at, a r.lativoly low cost to the user. This is 

of iparticu].,r I nt-rest in countries where cUspersal of the population and 

difficult tcrrlin waIo terrestrial networks difficult to implement. The 

technical factors associated with the feasIbility of such service are dis­

cussed latr ic, this papor. 

Technical Feasibility ConsidIeritions 

Television Picture QIulity RctlouAi onts 

Appondix c incleudes a simmary of tolov$sion picturo cluality i'equl ye­

mets and oporating frequency allocttions aplipcablo to'torl'ostrIal tole­

* , . vision sorvice, It is normally assumoin an (signal-nolsvri,t1o)that StW 

of approximately .10 dil should bo ucd as a donijgn obJoctiv.. 
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Future Capability of Active Satal]ito Systems 

Data supplied by Comsat Corporation was used to determine the ERIl 

that may be a;vailabla from statonary satellites i the near future. 

Table 2, below, .hows the ERP that may be obtainabla with solnr cc]l 

technology by the mid-1970s. Sattellites of different weights nro con­

sidereal, and the type of booster required to lift this weight into st.a­

tionary o bit is shown. The npplidablc cost ii:ems estimnted by Comsat 

Corpor-ation are also shown for comparative purposes. 

Table 2 

ERP FRO.:d SAJELLJI'E (40 BE1ANWI DTl) THAT MAY BI EXII]'-CEI
 

WlTII, SOLAR CELL TECHNOLOGY BY 1972
 

(Dollars in Millions)
 

uscful ERP (40 Dea&) 
Orbital At UIIF At Sill" Cost " Cost 

Time Wei.ght 800 Mllz 4 Gllz of Satellite* Launch pet 

Frame (Pounds) (dV) (dIW) R&D Unit Cost Cost Launch 

1969-1972 	 1,00 62 61 $27.4 $ 5.]. $ 7.9 $13.0 

2,000. 67 64 35.0 9.0 15.0 24.0 

4,030 69 67 50.0 14.2 15.0 29.2 

1972-1975 	 1,000 62 61 27.,1 5.1 4.4 9.5
 
2,000 67 64 38.5 9.1 35.0 2,1.1
 
4,000 69 67 45.0 14.0 15.0 29.0
 

8,000 72 70 62.6 18.3 25.0 -13.3
 
20,000 76 74 77.0 27.4 . 60.0 87.4 

• Includes apogee motor cost, where applicab],
 

Source: Based on data developed by Co,:.sat Corporation.
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.Comparing these estimates of ERP'at 4 GJz wi.th CCJR ].imitations 

(wshown
in Figure 1, it becomes apparent that the power capability of satol 

.ito, wi1l soon be substantially higher than the limits imposed by con­

siderntion of interference with terrestrial systems. A similar situation 

will probably exist in 'apy other shared frequency band. Accordingly, a 

decision to proceed with the required research and development must take
 

into account the possibility that such satellites could be used only when
 

no terrestrial systems oporating on the sane frequency bands exist.
 

The reali;ation of the EIRP shown in Table 2 is dependent on satis­

factory progress in developing space-qualified designs for power ampli­

fiers and large size space erectable antennas and on solving all problems 

reloted to high power operation in'space. Although no new technical 

breakthrozghs are required, the degree of effort presently being expended 

on developing such space-qualified designs may not bc sufficient to meet 

the dates indicated. 

anfacturers contacted on this subject have indicated that little 

incentive exists'for industry to expend their ovn research and develop­

ment funds. NASA appears to be the only agency conti.nuing research in the 

areas mentioned above at a level of effort sufficient to develop flight­

qualified designs by 1972. Opinions as to the adequacy of existing NASA 

programs vary quite widely. Thus, availability of the EP shown above 

depends on several years of sustained research and development effort. 

Accordingly, in spitQ of t4e optimistic prog.osticitions reflected in the 

EIP figures shown in Table 2, caution is recommended in assuming that 'they 

will be available as anticipated. Although the research and development 

conducted by NASA will undoubtedly solve the basic technical problems, a 
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larg amount of oeIgineoritg 'iJ.I be required to prod(uIt. Lif light-qua I ified 

satollites and the boosters required to launch tliem,, 

'w'r"" It' ap]pearls that this :effrit cai .be accomplished oiil , ifr sponsored 

by the U.S. govbrnment, since demand for such satellites would not Justify 

in-house research: and development by aerospace firms. 

If it is de'sirod 1o eoperate at frequencies above 8 Glz, additional 

research and development and engineering, effort would be needed, silnce no 

flight-qualified satellites operating at these frequencies have been built. 

The conclusion to be roached from these comments is that although 

technically feasible, satellites permitting direct' broadcast to users will 

not be available until sovoral years after a research and development con­

tract for developing these satellites is pladed with an acrospaCe comp)any. 

Satellite systems ojeratjng at freqcuencies other than presently 

authorized (4-G Gllz), and especially those operating at frequencies above 

10 GHZ, would require an oven larger period of research antd development 

and flight qualification. Because of this, it is the belief of the writer 

that .any countries outside of the United States and USSR that desire to 

establish their own domestic television satellite systems in the early 

1970s will stay within the existing state'of the art; that is, a fre­

quency modulation in the 4-6 G11z range and ERPs in the range of 15 dI3;W, 

(40 bcamwidth at 4 G1lz). Because such a system requires receive' antenna 

sizes on the order of 15-20 ft, it is nm.re oriented towards rebroudcast 

rather than direct broadcast. Any other choice requires addi tiona] re­

seach and development that might delay the implerientation of the service 

and would necessitate operation in frequency bands that, are not presently 

' authorized for space wse. 
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( Technical Feasibility of Various Distribution Techniques 

The Va'iouS techllIqLues of distributing talevision signals that were 

defined earlier are discussed in more detail below, 

Direct Comatible BroadcRtst *to the User (UIIF-VS1) 

User Iittallation Conssting o.f a Conventional Television 
Recuj ver' 

This method requires' the transmission of ampJi tude-modulaltec 

VSB (vestigial side band) signals at the VhF or UIIF frequencies directly 

to thle user's television receivor., which is equipped 'ith all indoor 

antena. No modifications are required to the user's installation, and 

conseqlent :Iy this technique would yield the lowest receiver cost. How­

ever, to meet television quality requirements (listed in Appendix C) the 

EIII radintecl fro;ii the satellite would have to exceed the present and for­

seeable state of the art, and the cost of the satellite and the required 

booster would be prohlbitiie. 

11f existing and proposed regulations concerning prevention of 

co-channol intrJerence in shared frequency bands were applicable to t.he 

UIF band, all would be violated by this system. In addition, severe re­

sLtiction of the total number of orbital space positions would be a consc­

quencu of the sensitivity of this system to interference (see Appendix A).
 

It can be concluded that this system should not be consIdered 

for ETV because it is not feasible either from the technical or ')perational 

standpoint in the forsoeable future, 
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Usor Install tio Equipped ith an Outdoor Antonna and Low 

Noise Preamlifier 

Ground Segment Considorations, A substantial reduction in the
 

ERP rquired from the satellite can be achieved if a high gain antenna. 

and an antenna-mounted preamplifier arc utilized, The gain of the an­

tenna (G) and the noise temperature of the system T) determine the snn­

sitivity (0/) of the receiving installation. The ../r'can then be traded 

off against the required ERP from the satellite. This trade-off is shown
 

in Figure 2, Maximnum limits on ERP imposed by existing CCIR regunllJon 

(which nru not currently npplicable to the UHF band) nra A] so shovn, as 

are the ERP that is expected to be available by 1972 (assuming .10 beani-. 

width and a 4000-lb satellite).
 

It can be seen from Figure 2 that with sabellite Il.Ps of ,15 dB,
 

a high sensitivity receiving installatJon (G/l approximately 15 d) would 

be required, with attendant high cost and large antenna size. It appears, 

therefore, that to achieve a reasonable cost for the ground r.eeivers, 

high FItPs from satellites are needed. Because of possible interfvrence 

problems with terrestrial television brpadcasting on the snme frequcncies, 

the use of this technique may encounter serious opposition. 

SpaceSoment Coniderations. To provide a coverage of approxi­

mately two million square miles, the beamnwidLh of the parabolic antenna 

on the satellite would have to be approximately 40. At upper U11F, this
 

requires an antenna of opproxlmhtely 20 ft In diameter ith a gain of 

,approximately 32 dl. 

If a more restricted area of earth covevge is delrod, the an-.' 

tonna diamoter will increaso progressively (coverage of 500,009 square 
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an a')proximni 140 fit dinmii NASA 

currently developilng a 30-ft antulenna that cn be unur.led il ;neo. 'I'lhi. 

effort constitutes the major ongoinglprognir, nd fiture po.(-fibi:it i 

wvill depend on how w'.ll i: will succeed Thus , ttlthough not lnescent]3 

availalle, such sntellites imay be dveyolped, if sllfficiently nggressl\ e 

research and dove. opment programs are pursue 

Iniles requires Vntenna ]v 	 in ter) i ,; 

Intrr.onal A.'oenLs. The use of UlF for direct broadc st 

LI'liatiolh] (r 	 Iillpovt .nIwould necessitat1e noiw ilit zl cenll.lts in sevor"]. 	 c:(u; 

Sonic of these may be listed as followsi: 

o A].locat;Jon of UIIF band to bi'oadcasti ng from Sp.ieco. 

of rcg,.at 	 'inntflo 	 Amendent e.:iSLi ng 1 cOs to pcri1 on of 

lirger power flux from sate)lites in the UIIV band. 

o 	 Iesoluti on of problems: tlt may arise bLucue5 of tec'h'ilcal 

inIpossjbi)ity, at the preusent illc, of 3liti"g tho 

of al IS to the frontier of o11 country. 

.0 	 Resolution of poteintIal co-channel .nterference problem+ts 

that could result from two simil)a systeu.is operating in 

adjacent areas, 

o 	Need for some dcgree of InternatJonal cooperation, in view 

of thc possibility of intentional ntorfevenco. 

* 	 Based on items discussud duvilg the nmeetilrg of vupresont.atlves of 
regional broadcasting unions in Paris, 'Janruary 19G8. (Reptxted in 
Tel.. ecoun_t .onJour~n.Mal, Mrc. 5, 196 ,c) 

86 

http:systeu.is


TIhu~ I eizgthl CII 1;i.3ke qirvoi I~1- gtt propior jilteiuti ionai 

(frille...oiik ill v.'Illc h spacm brontcist iug could be offective is lluprc'di utah) '. 

IJoWvie, jldgi u lif y tHic1omy Yfac tor3 COlIcurfld :'1'( the colnpl (eNi t. i es of t hec 

problei 't Could Iw suh.Lit.1 ill opinliol C~YeQt, the) w.riter' n c'u inor 

11at, 11 1,-e1ic 111 )iC.- A1F uIIt: i I;Ito chaors inr to be prciven I ed.,ona] c IC,1. C, aI 

ItLa 1i co)c0mucd thatL: 

* 	 1)1QLc fl)L~b !lajdcant to user' s recei ver1.(2 Io~pt,1A -It. 111F at 

equIiIpwd v. t m on Ldoor naielna andL. prump~dlier i Scul)­

run'l-y otlside Ile statc (if thec art:. It could bocome~ Te-u;i­

blo 	Jin the id-l97O0 , provided vigorous vc-scrrch qad ILevolhp­

ii'tprog flYare an1d comj) ci 0(.110ContVI nuedI slicce'ssfully 

o 	 To l~i.' suchl systems- Oconc : lea) ly attract ivc, lorge m.'wt 

of power vxuld have to be rc'dAtn~c fro;! the satollite. T Is 

wold cr(,,t(' a possiJbility of abll withImunacceptb1 interference 

101errestrial ,ystcmr and woold require ostzablishunit of iziter'­

nlati loa regulat ionr and stondardls. 

o 	 Total niber of orbitaJ l),C.C p)ositions' for aelte ol 

be severely restrii ced because of Interferuncv co~nsi ckr,)zions,. 

0 	 U111 SPecLrum WOUld have to be allocL7tcd for SpO-cn Service. 

0 	 Lengthy proceedcingas wvould be neede-d to arrive at izut rnat toial 

arTCIerC'u1t sConcerning all thicsc pr'ob)eniso1a'n ItI ~l~poA­

ble thrit cuthorlztJon for UPF broadcastlng, fromi satellites 

would nevev be grnziitccd 
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Broadnli;l al Crtuattli, U(iu( , (Uill IM) 

G i ul ConF; nv1fl. i O Tt, This 1.thod utii I iz ' uI' l ql't2c yLy
mOuA(-uil 

at €umpot je 11l £cl".oquoncs, AH a result, d"urt'i 
oul=tion operating 

bjor of upto 5: ) over the niitpl I'tlid, modu'­
bar dw dthi requiryd (by nf 

]ated case (AM/VS), 

an nddJ Li on to ,'-AM conv r't
The receiver ins'LalIntion requires 

pronml lif-leo, convoy1.1e' (IM
and now cosi 3t. , of thu oul-door antlunun rJ1, nId 

s d.ri.v'd froi (It( u;c of FM, hOwA'? r, CflI)L'11demoduJlator), t'io bunc rit 

nt th rocv iVeI' II(ciLtts of Lh' 
site Jiu a.d(IitioalL) cO 1IC'ft reuOirj.1'ed 

o w
lower sens;i Li \'ty to noilu, substtuiint al rducl;ion Oi received nignl p er 

/T oJ lt go'und rccal vi' and Ith 
is posoible, T'ho tado-.'1' Iotwcu, Ithe 


-
th lmnln
FIP 1icnn the ,eto] llio. is shllownu in Figurb, 3. Colnpntirison VIILh 

n i'cductionl of njppoxiliut I ely
tilde ntodulLted .'so in Figure 2 shown that 

G/T. Accordi ng I y 
16 dl in reqcuir eod EP:IP can be ,econp'lished for similar 


be obtai ned wiLh modernte

it appefit- thaut satisfacLory operation could 

amounts of ERP from saLelliLus, Thi; is acco:mplished, however, at the 

required by W. It is not 
cost of the substlantinlly wider FWbandwidLho: 

clear at this ti:;,ou wht restricLions on' this miethod of operation would be 

of potential intorferen c e problem-. This Lochn.lquo
imposed by Lh¢pstudy 

ru-­
is also applichlC to local rebroadcote tin of the Lelcvisiofn signolF 


ceivud froil thu sae-i1tc to home receivers by a stanudard television
 

broadcastqig s ition. 

Space Se'g-ment ConsrdrtoliA SJince the Si ze of the ant enna isI I 

p,,vi­
deterntnud by tLh deO Wid areas coverage, all commnts iado in tile 


'gardi Lhv satelli are 
 also appl i cable hr u. 
ous section (AM case) r ng to 
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TiOt Nvil of 	 h] 111101-U~C L \1et (i'bux. C1niiiicl 1 ~ll~I o Ilt cV-­

f cromc, the IIL oCf o 1ih)i t: fil ty-ioco os t I il', vwoul d bo m1ub.; ilol I a 1 N.y 

iicionqc(;d ovulr A"! )I acv the -mb'sklnutI ally g [c'F Imthuc cto.o, hige hld­

wi dth prc.11nn11lquv frF 'ol Imt th01 mno.Y cif fcr .i 

frequenicy ClW1-je. th~i Cd ho accomJu1 c ollo satrA1 11edfl by 

1?Iorl~ti~n Aoc:c'Ii~i .AlI p)3~ iit,; mentij md in h] prouedi I), 

sect Joi (AM ca,) -i o a;io( ql i cu.)A 0 hr020. 

be:abc o2lc- thal. 

Of]Cunid the0J~ct~Fof 1114I.C'sd imimtudi y to Intferoe 

or snt elj Ilo 11,W) I hji I,mu toric sior'Mpc dei mb] th 

the X,' t: fIP~ Io bOe t~O cotoi IiI~5! l) :o 	 mosL C!1 

1111 . i'The s~c' 110V;ginc(-tf:F1Stil . yond0)(thc tt e 

of tho to-t 111 t ci:;Of Spactv-qual i fi cd dt.3I]gus . If rsau 

and delO~oilutit to pt-o,1L1CQ FAICI!l~ gsi iS.C 1 plc)It 0, thQ 

scitell Ito: could! he ct'cli,-Aortr by the ml dC-197O's. 

c 	 Cc-chztniel irticei' rbe'~u1tiw( pk-ssihi 21 ty of Irn­

tell't ln1±tll "IVi~lltInmaym'c rc-quh~ce Ohovoogh td 

rl.cessi tat C t.,.l4~u t SPcc:Vlously casc~4 ~~uc 

Iiun'nr tt1 c;10u~ so di r~Lh ~ t to the UIS vI'~t 

U; WF ut 1i1aI i r. .1r:i ~tt th11 t I I '(AQU5de Ole s LPAL of t ho 

art Ifrect.vvcr t t Vo.6 Ikcpt 1. 'ino Ir,,p) cuctrtion ofthvcs ar1 be smi 

Sci ZvcsL.wuIobtain uc-ut1fldcgt, 	 hvft su t I Z-1sti] In. 

*.~~vcri cve~inn' S tc.uib:fr cU vec-tLtllteunes 
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,oifl Int XweiEd1atoly, 

cosu,- , ;I) ,eUvms to lie that a di rout hroadca t sy telm can be made aviail)inb 

i J 975. It i doubtl'u], hoever, hcdtber 'new intermtional. uvtrcoiment--, 

thr t would be requird for such 6orvicer, could be negotiat.edI 

canf bec mad~ce :1EMh~IV(~uann:i adu tho 

and fitandard:s 

ithiIn a comparalo time peri od. 

J'rcqii,,Dy .orhTtcd ))rondcnL at LU crow'avo Feqjuocnies 

(',:,.d 8,t',L~~L._Con.n.ltion. ThiEs tc-chuique isl now un1,er'W,±lly 

used for tv,clcito communtcatioms. For television broadcast, the ground 

innLa aiion woUNd iequi ye an anton na, preanplifier, frequency coni'oer Lc., 

IV.1cleiodulottor and n televisioni not. 

Spnee -,gu) enI: Considerati ons., Since t:he pace segment frequency 

and thlod o. Iofhod"lt o" nru co)mhpiaLiblC v ith e:isti ng" teclhiqueo eed by 

INI-0I,SAT, colubined corm,;unication and teleis nion sergice could be provided 

through Jndcpic.ult'tr npondvrn in the untelite. Ilowever, bcanuse the 

Opl)rati) frequeucy l.bnncds way be shared with terrestri al corztnictnLoll 

systems, CC]R 'ejglat i ons on spectral flux densities zMst be observed. 

Figure 4 showo the trndo--offs betwep'n G/r and saLellite EIP at 4 Mltz. 

A.l technical pequircments are considered to bo within the state of the 

art. Since thO ex1sting corn.iunications satcllite experience is at this 

Sfrequency, do,volopmeut costs would be lower than for techniquesi proviouly 

di scuscd. 

Becauo.s of tho noccsity of meeting the CCll requir.ments, the 

maximum E1I' from satolliter would be rostricted to appz:oxiPately, 50-5 dBW, 

with a cov'respolding requir nent for 'G/1 of approximately 10 dB. Tp keep 
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con tlp ronI"ounab) u of,111 m 1!1;1\.ironl :n rnpjlo xim~lltcly ildru~ I hlk, 

rc~clljredTh (;, Ih 1,ot)kid1 i p n I t Ckj7. l-1 u1 je (.(1yt',tzo II ',IV I u 

whereby toc jj flI' roculvcd b)y itnt vtl IN ocat (d groQUII(i ),k 

cui. ver c(III ppId vit 11 111 131111wl of. rcIIoII:l,))e 'ripec (20 1 t ) riid Ihe r­

)nyed to 2l u crtI t:'ioI~ y tU2C~ vn.IleOnO 

cII)af ntiojA!"roe~ n 

no0 nov 1 ;rcc.uilt si would 1w rJf Ic~wopou I ed Out ' IJdo I T1~Tnm 

1 1 ("I f operateod v.i t )in1 1 1w I N'~ W'~~ 

COoJ dinl. tol coupcrli.J ti holcJneudod )prevoIV j lit (.'I1-'rlwlind ni,'m e Io Illt li'l] . 

signuIII byY n intveIteu I Iwomlcvt . Ac2cii-nly , rny 0310 of i )w t (,(!]I­

-n1l~~ dc cribe 1)0(1ouv' fol, 11 r mu ni of v'ijw hn 1 ('wviic t hwn 

Ii te. rUcid r31oieiI1" nuow, ncul d be wieci . flov'ovo.' , 1(-cnusw of01'1chilthe :Itg 

Cal flikd Opur"It iooi1 dviO thlu fruz'ujetuvy r'odilII'tion nt III] cn-f.v;lvv 

fe.j:nnl '- C'-i M) iIS UI.V LIfS'C fO Yu1 C II C('at JI 1j:. 11t(Ic (Il I c rwn 11 V 'Sn 21y VL2 


tc'clinliqueC P4 UVlbdaoe
 

Operattiovat. Fel eh,; Albovo. -1 G3117
 

Sei,'ez'nl propot!A: h VCvCcIIt ly I'll. 1.1'b.to poi. ct. 
 -Io 

icQ 11'0;: SOILCIlits Cta f uuce betw,.cc 10 and .10 O{(.,. 0puvai Ioi ~i t 

t 1oc; C frc (I u ic i L O'cc byClt hfe roo '- v vx tc r-Is"c 11 azterI. i tcrc.s cIJ t Innd 

mli]I no . st), i itcr oa O i-n I snes c 4Aoby achvcrsk"oatdhiv' lhd 111ghCr nt!n'l~­

phc.1.c losse.;. ild, jel~Pl Uoil 10,;,11 Itt' BO.eit CrquonIII t Ion., I uf thoe 

c I s si FL proec.lnt s T~odi SILCV tn Iho0 0r 1)1 proMb CIIIS, dvr CS , verVQV, 1v In I II 

*Offset by' larger amt-:-win Cg-ttus andef polu l by the fwr-t tint mow optor­

ait I1co:i'vcfuulcy 11i tIc!t1n flPOhll.y ?3IOIIed 
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t;ur c i crt toe fI 	 1 I)Q(1eitLiowl(,,jf uj'f JI' cnmur' sifacLory drecL 

OJ1eriLIol lit t hes.e fr.equenci os nay be cliffi ctiJlt ill([ cc.,;tly in terris; of 

todaly', s;tilte of th9Q art, but the rapid prgrm of At c'Iui1OLgy ill this 

Broil mi1ght 0uc)m survilea cicollorniculiy £cn,;lble&i the n~ll. fulture.reader 

A iiust ni wiad ] o;ncznd mirtatcImcvoouint. prc'grvil thatt isa 

ox'I OItU( t-ov.-rd (IU-vt.JoJ)ienL of space-qjualifi ed )ardWnroc would bie nuces­

sal'y ; uh rgrw ban j'0LPytnt bee1 I nti tluttd. 

Oil 	 t1 ltr:f.' of the tecbuid cal. and operationial n;gaioidt di ncussecl 

Idiovi. niun lit the 1j,))v~ldixosa ,it ap)p('la thintt rec'brldn(IstiL~lug at 'I 01k'. by 

situl J.4tv %vou3d ruraun uooncvauitgeotus sol iionl 1.han dlirec t bromd­

ru; t I I i, for the frail r.ovInmig i onn 

0. 	 iuchliuieally, -I lie ayttem" is 'feaniJbju todayv UiCid Could be ThpJlc­

iiuutoc1 ithcuL mtailt i I delay or. i'se.)rcll andi deveulcpunL 

o 	 It %,wouid prvnt the "all eggs in one brisket" situntion by 

pcanittJ1n" the Clovclcpr.~vrt of local terrostrinj fnAd liti1.es 

o 	 It would ervote 3e,7a confu,-iJon lin cise of satellite fat lure 

(becouse of the taailability of local comaication fvcilities). 

o 	 It wouljI prevent co;:plcte monopoly onl t11Q disse~uinatlpn of pro­

0 	 It would persld t sf-mfieicnt fleipNb ility for futuire System chrliages. 

*o 	 I t dooca not rcquire any newv -rcgulations or stanclards. 
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1cievi sinn sgnni di'~ibut 1~'i 

robronccrt RL *I-GHV frequvn:cios util1iz~inrg FMi is~fc'sibule nt. the pi'u.meii 

timio from thic. technical. nudi regulatory stnndcpoi?1 

SntvJ~l to c~pPKJI~i3iy re.qui red~ fori uc'onomilWci d ructIrncm hq.-

VariOUS meith1ods of iil It s;hows~ t. only 

m~OiiL~tiW 

c:~o m l four Lo suven' ycers, proided' re(10(1 idvleloj­i J 2.c v:i Ihi andttP'l 


rdoft cfort tspoccf Ii12y or] owLd tLowninds titaL cnd In mintitnd nnd viue
 

cco4!-f ully conylpIOLd.
 

Now liit .q'n1L jon. ~;Iaitd~and ro, u ain way by ruqu iruci wit iiny 

now tchnique or sjnc~o 1uroprde~L UKi is not. ipxcsunt~y atihor zvd. Ac­tItI 

now/ systemis beforeo such ngrea..in t ty11 

MYt WOO bQouho (ia s t rict ly intecrim k~nots~, peixmittinrg future mod irCLon . i 

if sneh nrc r'cqui i'd to cofou to the Dew stnnrdn'ds .. 

cording] y, c'u;liIshme.nt or. arceg~ 

Thew j i nary* tuchii (n] problemsn ats~ocJ ated(Withi the deoploymentz anmd 

* ope~ration of a(Fdatel11t( biondcnst systcm~ in dvvelopJ ing unt iouu are in the 

areais of Srr trained manpo~cwer on a local basis, nprovid ing Lot ty =07 

tal ing and oI:~rvllI w the re'cei vers , and the.avni lability of spare park;s 

axnd their stornav in LVOplefil climdtcs, 

it is ah~o esswn!a to ovshiate My~ value of n sote1]1Le systa:m fol. 

a cloo p1 in n . ion as c~parc~d W6 I ts othier roqtuirvrnns , in vi ow of thle 

fact that any covtr~ty usin uch au~lsysL eu will duporid on Whe tint td SLit oi 

or USSR~ for pvco%'l~on of lnuiwvu vehicles 

The ndvainagt2s anid the p)Qtflmia, of broadccuat saI c]1itcs M~y he Lrut'­

rmierdous, bA'. bce.nusv n sntell t~e opevates In the: intevnntiona] domn inof
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outoi' spnec aind itIS 'COVers'ge" Cannot10f b(' .1mited to the bounidaries o01 -.1 

iiitcr.'imt.ionfll wil~l I 

problemsi laust he fully evnhinted and th1, r Joteftifl3. 1futur1cIII cut 

sossed bofove the) UnlitIe(d S1 at-es undertnkosc, t o esttull)Idsli sulchI t sys t- nm frk 

any clovcl'ocii, i ation, 

crmllfry, ririflY prohlc-dem. iof concern nrlse-. A"ll Of' Ihs <LS 

cG 



Appeidi.x A 

Lil tni:.jons 6u thu Total Nurmber of Television Chainels Around the Globe 

Since onch tL.6)vision chnel occlipics a predetriricinod H btindwidth, 

dul)und.1nfg on Iho method of. wodulation used, the first constraint on tho, 

totll number of le\vision channels is imposed by the availahility of the 

Spec trUli, 

AM-VSB (Ainplitude-modulation vestigial .s.dobound) trans|j.ssi on, whehicl 

is stldard for terrust:rinl television distribution, rcquires 6 M1?7 per 

teIevisio, .chnel. FNI requires ap)proximatuly 25 M%of RV spectrum for 

traIsnIl sj.on cf onc( chine]. 

Thus, assuming that a total of 100 M1z is allocated to a particular 

system, nppnoX~iaely 16 AM-VSB channel.si could be provided, while only 

4 would be avoilable with FM, The choice between FM and AM Is dictated 

by interference considerations. 

The sa:uI frequency band can be reused to trnnstit another chariwl- if 

no interference exist- between the two systems operatiL; on the same fre­

quency. Assume that several satellites are available in stationary orbit 

and it is desired to Lt-aistiit from all these satellites on the sane fre­

quency. Since frequency discrinmilatJon is not pu;iblo we must rely on 

tile div1ectivlly of the giround antennas to pick up the transmils. ios from 

the wanted satellite and reject those 'from the other satellites.. is 

Lh estabilishes botwt, ,n ,I"ObVIOUs thit s . . relat p 1,hwtiieh ip'.' Ii, 
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s atellitei i orbit ad the typo or ground roCeiing ntntonas that are
 

utj iz~id.
 

This r'Oloio)s1d1) cthiblI Whe the second cobstSACnon the total nutii­

bor of tulovision channhls that can he providced by imiposing a mlnimum re­

quiromient on the spacing of sntv.lJtoI in stat ionry orbit as a funeti I on 

of the di rectivity of the ground nteIlhnUs. The dir tiLvity or tLho antnn 

is a function of INIs baewllwdth which, in turn, is Jnvuyuly propom tional 

to the dJnmcter and the operating frequcncy. 'I'hus, the maimum piliJ Ihilet: 

iumbo or sateillites in orbit ulccroascs as the dianmeter of the ground on­

tnna Is reduced or the frcquency lowered. 

Since the primary considcera.',,on is the Interference between the wan ted 

and unwanted signals, only those modulation techniques that enhance the 

dliscriminatLion capability s)ould be usud. In this regard, it is observed 

that wJideban d modulation techniques, such as I'V, are substantially superior 

to narrow band techniques, such as AM. In the resulting situation, FM will 

permit cio.er satellito spacing but wil1 utiliza more bandwidth pe channel 

while AM-VSII will require very lprge satellito spacing whiie utillizng rcl­

atively little bandwidth. Since the total number of television channe. is 

the product of the numbor of satelltus and the bandwidth available, the 

two requ irements are Inco.patib)e and a conmpro i.se lmuqst t sought. 

The -implication is that thL well-cstabl1shcd conceptj of frquency 

speCtrunM allocation must besupplemnted by specifications on receiving an­

tuna directivity. Since the diiroc,ivity is inversely proportiodl, to antenna 

dioecr (D) and to the Operat ing frequency (F) , tl' minimum sqacing 6r 

Wallttvs in Abi L Ovai' Wi vny GOwithF' (AQ 
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The tudewey to concr'K frauency 	 :;pc'trui by uiiing nrrowbafd 

reducing imn.ity to iurfurenCo 
modulation tch)niAques ba:.Q'hv Ofuct of 

to permit, clos;er aw.­
may bucomu insufficieni
Thu directJivity of antenlas 

gu ,..sphci ;of N-:-,L-llia n ol1)Lt ... Iius, reducing the vequid 

can be placed in any given suv­
the number of sot:ellites thatbnnlV)dwvdth, 


H. Hosep of Hughes Corporat:1on
orbit is decroesed. 

. 

tion of shta tionuay 

gi ,u; tho fololow.ing exnmple.* 

of 10-ft diametor.,
MHz) with ground'nttunnas

For op.ert(on oc UIF (800 

is
 
prevent harmful co-channel interferceuce


spacing tothe sate-]iet orbit 


oily four sallite 3ocnt:ons
ThusMnodlulation.15,; assuming Cquncly 


earth without intrference, 
 If 200 MHz of 
snme region of con serve the 


sat­
allocat ed, only approxiNately four 	FT'chioels 

pcr 

UHF spectr m is 


could be used,

elite could be accom~dated, and, since four sate)llites 

If amplitude-modulation 
a total of 36 television channels can be obtained. 


only 6 M1I'2 of RF spectrum is re­
instead of fr.equency modulation,is used 


100-.Hz
 up to 16 tel.evision chonnels in a 
channel permittingquired per 


to interference 
 and 
of increased susceptibility

bond. However, because 

one
sateiltes required, only 

covrespondinf, increase in orbital spacing of 

a capacity of 16 chan­
be used. Thus, we would have orbit ]ocatj?.t could 


but only one satellite in orbit.
 
nels per satellite 

are clear. Either all those de-
The implications of this.-situation 


siring tuc,visioi chianuc.s in one goo,'raphlcal region utilize the 
same
 

or some form of coordination
a clear channel,satellite, thereby obtaining 


.
Vol. 6, No. 4, Apil 1968.
A1AA, 

0~~99 



"i I,be necli;.ry to void interfere!;oc FEor 
beiwool competin[ syste2In 

i4 desi guec to servo the
Indil that 

example, a UIF satelli.t(.e system for 

brContes tat oColdsmal. earth users drectlY and U1mp)cy :1ng 
. .w.....
Owould 1A a.c.ecountryIf. anotherif 

to Sor iC sIillsubj Oct 

The ,wcondthe ind'ia-( one. 
at U1i1", too' C~o'lO to 

satel li'te, al so oporntil1L; 

by usji" argt'l sizeof its system
achieve' proper operation 

l'J 
country could 

]n l'an systelI wouald bf. jinterforred wi th. Shoul I 
ground antennas, but the 

ItIdi an sys t.e'II, it 
coun try be unwili.i;i to ilnt:ri'evc- v'i t the 

the second 

would notpositions vhich 
to place it5 satellito ill orbi tal 

would have 

onrestrictions 
ndi an. system and accept poss ib] e the 

int£efre w,,Ith the 


il. on ;yste.
capalcity of 
occur iln 

for television channels wiich will 
the rcquireimintAlthough 

withoutenough to be satisfed
,prol)y small

the irimmed ate futurei 1 s 

of inter­appavcrnt that sone sort 
creating any interferelice problems,it is 

diffi­
will ultimIately be required to prevent future 

national standar'cl. 

few years must be 
any syst.lms estab]ished ,ithin the next 

culties . Thus, 

standardsinternationalif appropriaLe
of mod ification when and

capable 

are de\'elop~d. 

samoe
all satellites radliate the 
The above dZscussion assuE,2 that 

willadditional. intcrferenlcethe case,
amolllt of R1 power, If this is not 

lower po,.er transfitiss ions.to receive
be created with stations deslgled 

is also necessarythe two systems
Thus, ERP coor'ditation between 


the follow.ing conclusiOnS:
we cae dray;
Front tle preCedinl: CdscuS:saon 

y, the si,.e of groulnd recceiv ig
lug frequenrCo The so) ction of opera 

the minimumtchnique dietorine
and thi, mdu3 ationantennas;, 

100 

http:necli;.ry


in the samespacin in,*rb, t of satellites, operntingpermissi e 

the stone am.tit o power. This fnct,
frecjluemcy bond and radiating 

3m.­
together with thn limitation on avuilablo frequency spectrum, 

the total number of television chnnnels that cai 
posa limit on 


with accuptablo interference.
be providod for vny giv'en region 

adjaccn L 
When planning such systoms,the long term rcquireents o:f 

services must be considercd and agreumonts
countries for similar 

of time. Introluc­
the system parameters muot be obtained 

ahead 

tion of some intern.tio)ial stvn:lards is clearly nucesary to pre-­

vent future chaos from de\volopi ng. 

on 


o 	 Operation of tceevi si on broaclcast systems; at highur frequencies 

alnd util .iziig larger size ground an­
using frequency modlatioln 

in any given
will provide more global telvision capacity
tennans, 

than would be possible with AM/UHF operation and
 
frequency range 


small stations.
 

to users at UHI utilizing AM-VSII tend; to 
ln'o dcastThudirect 

be provided by
television c'npabi).ity that can
reduce the total 


satellite systems.
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. • 	 Ajipendi 11I 

DERATONSSYS'JEMA 13ADI..,Y CONS
SATIVJ'I'E 

System ])OWil 'i'imIlO 

tou
of auy systu. will fal. evntualy ,thus y 

Ini3vidual components 

system. In casa of a sntelJi.t:e in orbit, its 
or part:ia)ly cisWnblinjl the 

l 

out of action until a rep]acemtnt snl4 i te 
put1; systemfailure will the 

can be orbited. 

must be avnailable
iWr s!ervic, the followingTo restore 

1. Repl.ac6men t satellite 

2. Booster 

3. 	 Iaunching pad 

or these items hev,
atted with the availability 

. Time delays ssoc 


as follows:
been estimated 

1. 	 Replacement Satell ite
 

- to months
 
To manufactuve a sate]litu 12 18 

from availablesatelliteflitht-qualify a
To assemble and 


pors - thro' to nne ifotlths
 

one tht've 
To prepare available satellite for launching - to 

months 

for final checkout, shipment,
include the time necessary

These time delays 


the booster.
of the sntclliteand mounting 	 on 

103
 



thc: 	 boeLcr depends on whore .it is procured.The avva~labJity of 

In the Un1lvcd States tho procuing'i agency would probably be NASA, and the 

£0]) owing duloys could he expocecd.: 

No- b)005 tLet',-ItV n labi o -atAimo ofl roqueos~t . . )12 .to. 21 months..~, 

Spare booster avail able - one to throe monthis (this includes 

timu nuce.'ary f or shipment, to launching site). 

3. 	 launclhing Pad hvalabi, i ly 

Th i s t.m(.p2 on nIumber of nva i.ahlo l.aunch inug pads anddepends Lii e 

the rrequency of their usWe. It in nor'mrlly assuwed that a turn-around 

interval butwc'cn launches is from fou' to six weeks. Thus, to replace a 

sntLlt. i:o \i'i ch has "aled in orbit, a miiiimum, pon id of approxin ato)v 

six w eeks is requ ired, even when the space sate.lite, launching pad, and 

boo:sLe are avai]l he iw ed i.to]y. 

Probab13i ty of Sucecssful. 1aunch 

Due to possi li) itLes of malfunction, one must consider the possihility 

that 	a launch may fail 'due to: 

Booster failure to attain orbit 

Failure Lo successfully deploy the satellite after attaining orbit 

As an example, with launch succes probability of 80 percent and deploy-. 

mntL sucocss probability of 95 pcreent, the statistical number of launch 

at trpts requ ired to attain 90 percent confidence limit of successfully 

that onue should be preparelorbiLing a sate]. c is 1.7". This suggests 

for the possibility that two launches may be needed to successfully orbit 

the 	 satellite. 

10.1 



111d CA'.- 1-ig)ln~]yIII sticl a aci ~)sat:eC] i tIS b00tcr 11C H\2I .. 

JJjP~iae.2' 111.11wmy cp-ct-d. 11, Ihev
able, I tidu 1(3 y oI 

Aea ~yt(mil -0I7101 -1 .vt;ld) a Co, I; ide I,' jlo In CStOr'i I! CIievtt IoWI 111 
not C, 

scocen fro;;i ;.-A'ue 	 reans to pro(.venI ~:1the 	 OJ~~ilu,As cm) hl, 

(level opI So; i; hI ejAslx tifogic tl re:dlo vaI tifio. Ifum!;t be dl po s 

Backup terrosti al l oi 

saSCI.Ji tVS tO re'dkIce. aci;Of ou I~
Use Of sevoral. sinmaJ Icr c.ap)Ci ty 

OthIear' Pcsib!1)1e Ca tI-,,o; fom Sys Lm)un I. kT'I Ic 

Ill rud'jtiao to0 fnilluros., U y5 tnCall beC Ireude10ed Iii jie-.(t iVL Ik 

other memcais 

Suntill i L and so fov-th) wiic tr
PI'ed ictPA ll (elI~t on tags 
normlly shwt' terml. 

In terfc!ren1ce fro;Im other) sy stems 

lutonti oulal j arli lug 

tho scopc of thuis -repsort. it 
Consicloration of these i tems is; cutside 


shudbe rec. berCwi , howover, that satellite sy.~tenis arc totLly 'unr
 

cmi be completely d~stAbled by Adert d 
able to intcentifontil j migand 

t C toL Itu IIL
jaIu~mui. . It may not, therofore, be adIV i S tl .0 to0 11 	 a S At Ulli 


be co.m.s ldem'cd Lui be
 
any comniunica iion or odiucati ona2t func IOuis that ny 


of vi t~i Inipor tantce to the country.
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v 

()I(-, 1..;y Q1 do,",,1A. 

lwl;1: be dce.. 
'part, of s';yts.Lum gn ,nd jploplinto Irevellt Iil VO poliocie-s 

)I Illt co.1. o.f thiet3SC V should bc incl.cecUOpd, probilonturciv. K
the total cooQ;t of the systceln. 

loco 
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10'QU ~%I), ' T11-E'v IS i 0- STA;AL A )P 	 CUII QUAl A1TY 

oiC'er i I),, rck'C1 I 'IPi01Th'li. appondi.>, incw11(des 'I briJcfl iiv of* t IL, 0 

t~~iL.!]o tbICviyd n wc!.lY.s 

tho fo11owlin: frvj ucy 1.'Ind ' 

470-58.5 Ml', 

FCIC (Fcder.0 i,wui
UniAtec1 SttI.Ier' the frcrc,-Ii cdes gc' byIll the 


cati ons Coludso-j un) to U(.~IIIIII1rcina1 to] ev~icion broadcating n)-c-.
 

Frocilielcy dlianne] I dontAi fict i on 

L'owero V111"5488Muz2.-G 

174-216 M.UIz 7-1,1 UppQ1 VHF1 
34-83 UHFl4I70-890 "l 

baic~.s a)llocatod for t ran~muisJvoii betveccf cci-sWulI Ck L oil s e-I 
Frequency 


lites and e'arl h stat bits are distribut.od throw.,hcout the f requcrweV z
 

the 4-6 G117 bc~nds arc. shar(.'

f rom 3. 4 tcy S.4 3hGlz. Ill the(- Unj ted,( Stntos-, 

r 	 torrestri al scrvi cov., %whIi.1.c­
bcetAocQil the ccwi,;ton ctrri 	 SALcuite and 

co!'tiorMmuni s~te1)ite'S, T,11) C- 1
7-8 Gliz bands avQ usowc1 by, penmn 


in the three co.,'~
Su1MFmari zos the broftdcast' frtlquuncy 11]ocations 


CCIR anld %vit hini the Uni ted St' ~.Table C-2 s~

regions dr-fnd by 


"Iretiand Space 
 'IoeF.

rizes cor11m011 cctrrici allocations- for 

1.07 

http:distribut.od


( 


lRoglun 1 

". 4:l-08 

ir|'oailens ti tn 

87.5-3Ou 
Blrondufautng 


3 74 16 

J3Ioar1deis tJ 11r. 

210 -. 3 

AornaIhtit Jfnl, 
rnd Iowtv La tjoil, 
broadca t Jng 

470-582 
Iruadcuti t lg 

582 -GO; 
BroadcaL t ing,­
rad J oiu v Lia t Jon 

60G-790 
BroadcastIg " 

790-890
 
Fixed
 
broadcas t ing 

890-9-12 


Fixed 


br'oadcas ting 

9,12-060 


Fx, d 
broadcalsting 

TEJIjjVJISION IUOAI)CAST FIFQUENCY A14 OCATIONS 

IleIrion 2 Ilngiou 3 Uzit'.d sintLo. F 

4.1-50 , 

Fixed , mobil o 
bvoadcwm.tf ng 

54 -72 54-/254 -73 54 -08 

TVbroadcals (ing btrondcas t Jill 

74.4 -88 76-88 76-,8 
Nongovormnont BrondcastingFixod, mobile 

Droadca.c ting IT 

88-100 87-100 88-103 88-101 
t"jxed, ProadutitI IlwoadIar'tingmobilo Nongovornmont 

brandenst ilg FM 

170-174 
Fi:ed, mobilo 
broadcusting 

174-2JG 174-21 274-23G 174 -.216 

FJxod, mobile Fixed, mPobile Nongovorneut Blroxcdia!,t ing 
TVbroadcns t I n- broadcas t Jlg 

470--,90 '-170-890'170-500 470-585 

Broadca t Ilug Broadcas tJng Nongovo lnrc n t Brodcas t lng 
TV 

610-890 
Fixcd, mobile 

broadcas t i i 

890-9.12 
Fixed, mobile 
bruadcasting 

942-90O
 

Fiycd, mobilo 
broadcasting 

Jos
 

http:890-9.12
http:bvoadcwm.tf


T i I 

Band (I1IIW/s) __ Un~IcIJLu$ 't V.t e IIit u In'tio 1 1 

17310- 1.H50 Fixed, 1mobile Um'peci:Ciod govei'ni11110it. 

.3500-.370 ulool'(su~IF-pC'(J:ifi( govcrninvfnt' 

l~ulo loc'dtjaon;Coni 

3700-4200 Sio abc vo CilIncari' J' fixedC sprweo 

4400-4700 S.a!Tnc! -." "Uovo' Goverunmoi~t Imspc i i (" 

5925-6425 Somec 'w' o'bovo. Cuin~mon czArrier fixed 

7250- 7 .00 CconISIL Co:11saL. (.-Ipacc') 

7300-7750 Fixedi, 11'.0blecoCon t Coino'Its ijl,iet]'in JML' 

7900-7975 S"-dcl as abovQ Comsat (0:1i0) 

7975-80215 Comosat Comnsat. (earthl) 

8025-8400]'i-):ccl ioi Comsat F1x('d 1110h)1 ]c Coill*' I (al1 

1] 7'00- 1.2,700 NV( ed, 11obM10, irac;till- Commno~ nu' 
pi cR-11p 

e ' TS'IT , nd 

Tel evis ion, Staudcu'ch4dL 

nStandcardCIS appi i-
The c11irss'~iol in this ropJo). t i s, based oil telovi ;l 

G 1.11z, Video bolnd-
Cable to the U.S. inldllslry (525 Pitics, channl .'idthof 

wid tb of 4 M117- Three othor systems~ are u.:cod thi-ou.-hout the world, incI 

Etecalloc of tochini al
their chcractrstiCs are sun-jaarizcd ini Table, C-3. 

for saa~t~~iex'to) r Will
difforolices , the' niinir.,wii requirc'Iits 

$4UbJCeCtiV atureC Of qluA] ity cIfLc'elminat ion, hwvrvarLly. BeCcIuSO of 0hC l 

rulprt sL'nt~a­it is believcd th~it data deovoloieVdi for U.S. systcins ;/il be 

tive of all systells i o1.e properI acjtustliten't for Cdifferlag bxncw-idth 

are macic. 
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Ta"ble C-3
 

WORL I) T'EV]S I ON S|!hDARDUI..S
 

__BCh11e~rit~~A CD 

Number 1 10neSP,- Pictulc 405 525 6 F5 819 

Video bndwidth (I/S) 5 10.4 

Ch1nno] w/d1 h (,llz/s)h 5 6 7 14 

I ntur Iac. 2/1., /.L 2/ 1./ 

Line rqtiency (Ilz/s) 10,125 15,750 1.5 ,G25 20,d75 

Field frequency (JWz/s) 50 60 50 50 

Picture frequency 25 30 25 25 

Sound1oI .h]ti OMct AM FM 'FM AM 

P1 eture QuaJli tv I~equitrl:et 

For cojvclitiona] toelavisioi broadcnst:in- at llI' in the Uniied States, 

thu FCC h.s specifidci several gracles of service and corresponding sigual 

strength rccluircencts. Table C-4 shov,,: ti,.;c- rcqui r'!,ilents and the sat el­

lite i:1,1 that muust be produced to meet these 'recuireclents. 

The required sigIial strengths shown in Table C-4 are those specified 

by the FCC to be used for calculating the different grades of service for 

conventijona] LlovIj ion usin,, ground-based transuMtters. A close corre­

lation between these values and SNP,has been establAshod from detailed 

'studies of enpirical data conducted by TASO and collected in the New York 

LuIF-TV project. The pertinent results of these studies are tabulated in 

Table C-5.
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I'vbl o C- 5 

( 	 P1 CYIPI QUAIT~Y MTA 11~TC 

Medtnrn Observer~a 

Si) tnalGrit(Io Jc4rpilSINR 	 i n (Mi 

1, Exellent 	 PicIuro is of extroely high V1
 
cjuulity.
 

2. Olno 	 Picture Is of high qual ty. 33 

3. Pnssnblu 	 Picture istof acceptable 27 
qunaity. 3Interfere~nce Is 
not oljoctiouahlv. 

'1. 	 tMarginnl Picturu is poor' in qual it y. 23.C)
 
Inuterferenc icc s somecwhat
 

5. 	 1nferior Picturci in very poor. 10
 
I ntc.'rolce is defini11tely
 

•,; :h":::,:"::!-:i. ' , ,-. ... ';, < '; ; F "( .'::h '" /: :' ) .: :;A ; /?.!.'- ) i'::"i : :; '? . >' ,: :: 411.2i : .. .( !obj cc.ti Onab I C. 

ia 	 p1itre is poor Qt 

could not be watched.
 

6. Llnun 1)1e so that 	 0 

The abova data has been deovelope'd for ground-based tLoevision broadcast-* 

ing and Is not entirely realistic for spanee trnnsmi ssion. A bet tev ap­

prc'ach is to rel ate the output SNR to the SNiR at the input to the recel ei. 

Lukignesoutino Mcantet ain, receiver noisb figtiie, Modulat ion 

impt'ovcments , freque~ncy of operation, and so forth. 

It is normally accepted for purposes of comparative analysis that 

an SNR or 40 dBl at the input to the receiver' %1ll produce a high quality 

picture (assuming U'.S. teevision. standards). Using a figure of apIproxjt­

mately 14 d13 for the combined effect of no~ sc weighting the preUmphnus 

charnecri c, this results In a SNII~wt (si gnaLl to Wvighted no! si rat io) 



of aJpproximift ely 541 dh, which W~ appilicable to M' trau!nmisi on, lwen 

.the signals are relayed frok the satellite receiving staiton to tho uavr, 

the SNRwt at thu output of the sntollite enrth .tntioh is norml..y Men 

as 56 cm, 
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POLTICAL OBSTACLE1 TO ADOPTION 01'01]EUCA IONA] ' 1V\] SION 

by Gly Benvenisto 

A Conceptual Framework for the Analysis; 

Thcre exists in all dIevcelopiing countries a public adminis11'ntion, 

a political mnchinery, a buipauc.acy, and in educational ;ystom, witsh 10' 

status ladder, its incentives for attracting tuachers, and its contro]; 

ux oithW rto 	regulate performance of educators and students. 'T'here also 

that 	will have a stake in ETV' broadctsturs, mnnuu'1Ua :;organizations 

of 	 equipment, parent: and student organizntJonsi,politicnl3 parL Iie.;, [and 

so 	 on. 

The introduction of ETV, whether sutoll.ito- oi turrestri nl]y-based, 

can 	 be regarded as a significant a]terati on of the anvirnncmni in which: 

the foregoing organizations operate, and this alterccticn affects the ways 

individunls within these organjzntions pursue their ind ividual and 'ol]ec'­

tive objectives and the ways organizations as a whole survive and prospop. 

Three types of organizations can be distinguishud: 

1. 	 Existing impleminting organizations: for example, the ministrij. 

of education that will implement the utilization of oducationn 

television programs in classrooms; tSe ministry of finance and 

the planning agencies that wii]l have to approve recurrent nd 

capital expenditures; and the brondcasting orgunizations that may 

elaborate programs. 
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2. Non .s:i i mplan nLiii t :. new. orp, i C hn''. organizat i)'gs Iew ui jUII ' tu?.l1. 

may hav to be c.oated, 

3, Con t:r.,:ltIng organizanntion.: non implemonLing wg:g1an'Z~nti.oii. that 

in one way or another can control the perfcrmiance of the iitiplo­

eOnLtig or''ani za lons ; for exaiplile , politicn."parl'ies in devol­

opnag co~iuIA rj woticId nt imI.Cmc'Ji ETV but Autld , in cer tain 

si~tutitonls, opose its 1173)I./.lton 

With the purpose of clr'i:fyi.ng issueos, the foll.owing analysisIha 

been prepnrud withotit any attempt to introduce firoaiund fivld data. 

The purpose of thi:. nna]y:; is is to suggest generalizat; ons of situation:; 

thai: may he Tound in m ,etdcve.oping couintries. Thin anal.ysis bust remain 

very pro]iminary and does not provide any definitive answer as to what 

night be the polilical feasi bIily Af ]TV in one or ii ore couiitries. low­

ever, il; may provide some indieaLion of th type of issues, conifnfcts, o' 

pr')]Oiils that: might. be ticotilterl'd, should a governmen t dcocid to impl1 c­

monit an ETV system, 

The Ministries of Education 

In Ios L devielopng cnun&Mt;, th administration of educationl is ful 

more renlealiz ed than in the United SLatP.s Usually there exists a na­

tional minis try of educa tion zhat has extensive responsibili ties fo' pr imary 

or secondary educat ion ond sometims for higher education, 

in for AnIn certain foceral) countries, India, example, the state m-. 

istries of eclucatien sem o be more influential than the federal govern­

ment i1n the miaking of many educationll dec is ions affectin tihe st, , 
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In other l,.tee such aus ico , th ede'l, .inii v oIffech., -11ounr.e 

clucati on is by f1r the most poweriul ilsti iut on eon tvolli,, eclucn t ion. 

Theiso inisirjes of education iunlly sinuli' chartc ter :11t s'c 

First, the\ end to he J fes i lnovnti:ive th1anaorohr ii'n istries. Tl :i.; tony 

be because their c in. the ofof low' estige fn:fairs st:ate o, simply a 

wh .r es ispy .chn!. .. ........... .. cf lection' of-' thei r .argeZ numbers o,--vocal -eiilpJ o.e 

13U. ill 111an11y countries where 'l iitti hve |l modolnedllndh111 I Striltive been 

ill , say, f j1nan1ce, .IpubIIi health, and ngr iculin'ue, the i n i s t y or educ'a­

tiol is often op(rvtaLtg asi; itdid 20 or 30 ycars ago. 

This inldicntes that in most develop)ing counttrio,; a signiiicnit po,­

ti on of eclucation'l decisio;i-|nking, is in the -hands of a I argebur'eal.. 

crat ic system that hns beeun nblu, over time, to conLsol icate nnd rotuti iv 

its practices to njn:limiz. tc1nnion m1d fri ction among .the Varoio: compo­

nents of the Ceducational dmIiiistiration. 

or
Therefore, ministries of odueation are often composed rt.liat ively 

autonomous depatrtmen ts--for eXal l e, Ini'mav, secondary, technicnl, voca­

t ional , acult , out--of-school, ald visul.1 aidsclenr t|¢Meuts . These clepar ien t:s 

a mod icum of securitL 
,tend to maintaill a fierce autonomy thus providing 

They tend to busy therasr,vos witlb their own co1ncL'ern1:; alldto their staff . 

to strict mimimuni. Cnreers artclimlt contactwith othor dopartments a 

TO avo id the need for"within.usually startel and terminhltcd 

coordination, every effolrt is made to routinize practices and puvIdhe 

rigid rules thI allo,v for 1imited interpreton or i nnovution, 

are usually poitical acqoiit,.'es. I'iThe minisLter's of education n 

new ' uSl ilieri .Ie educ tionIiiiaisSII ly It at IIII l i1 hL'uI.,' 
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( omIpl tc# con1 Lro]. For C.' Mple, thei lckc of M ortm'Litof and the lack of 

s tati stics ensurc , idddpci.&uco nnd autono:i of doipavtmcnts in Rtheir 

immediaterosistance 	 to succeeding generations of iniistern; (and their 

come and go accordigjg to the vicissitudesof t.he polliticalstaff) who 

process of the nation. - -

It might, thruforo, be an oversiimplification to assume that. the 

or facilltatesox:Is Lnco of contralized minAstricos of edhcntion| ensures 

education. w0]]-dscillp1nudthe introducLion of naLional innovntions in A 

own way, resist anyset of ciuasi-independent empires can, each in its 

change thai might thrneNten the establJshed routines that provide security 

and conti nui.tty to cac]L department. 

'l'he Corps o.f Inspcdtorn 

be one, and usually moreIn most miniitries of education there will 

than one, corps of inaspectors. If the depnrtments havp achiu'evd considor­

wi.l inspect their own staff. The inspectoruteable lutLomony, they usually 

in ehcitca tJolo provAde avenues for cror ¢evelopwent Teachers W aspire 

some day to become isl)c-ctors. Once they roach that position, they are 

laf) uenLial in controlling the salary advances and the job loention of 

their collengus, Thus, the inspectorate may be an influentia] voice in 

a ministry of cdu.e)tjon. But where the inspect:orate is controlled by the 

their autonomy and ensure compliancedepartments, it tends to reinforce 

of the staff of each department to its ].eadership. Thus., the systea of 

evaluation nd InroLotion thnt exists 'in those large buraouciccies is not 

of de­usuaIly contvo]led by the ministe. of education, but by the heads 

par tments-.-memburs or tih permanent civil servico--who have made their 

carur Wi tihin the mlJni strios. 
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, 	 sVe of' 1(to More 
t - 1nd thO pormnneit civil rvice

voice in policy-mok.n 

influ nt timthn 1h minis :er, 'Thi s, of coul,.;e, 	 is p,.,t.LI eul ']V'rel'' ' nt 

on flinth mny a fIc t many
a new odulcational inovati 

to the introduction of 


depafltentts,
 

Innovations W'ithin lDopnr'tmIonts
 

'ed ic
burvnuurn
a.sume that: th.ee rout Iini
It would be o'Vrcoous to 

a changi iifr extor'nn'! eniv'iron-
Innvtnte." Faced with

organizations fail to 

t aLing;
result Ocon.omic, social , 	 and po).i til 'iehn gc's 

mc'nt; where, ns a of 

to bear on old st ru'tur.;, 
place in the wo'rd, newo'essur'es nre brought 


m3ni stii es of duunl:tinln do innovate:
 
the v'aioeus atitOiO!IOUs dpartillents of 

u -­
iii scope and rarely go buyind th 

nor usually ].imifitedbut inuovatjonis 


of any one deparitmentI.
fine!; 

time, or who know 
a limitLed pO ocd of uppoanted To;
Ministers who are 

too lobi:, tsuNly
their appointicnt ennot last for 

from experience that 

often
ther brief tenure, The' w.33 
seek to achieve some change during 

seeking changes. They mny K.,
who are
innovatorsally thenselves with soale 

moro.
,co:. depar tent:s, but 
able to organize coalitions 	of innovatolrS 


will seek to reinforce and consol idlte the
 
generally these innovations 


the existing depar'tniental structurvs.
 
position and aifetv of 

th, rigi,tIly ond 
At times, of course, minisLters may attempt to break 

L IngnoW org.iniza tiOn1s I " by Pa;t;.
tion by creo 


structural comparirLmoel;al.turn). 

sopLitmcs fl]ourlsh and. c,,n-,o,-
And new organi at ion. Way

existing ones. 


i" the n w organiztiont
a minitstry. Howuver,

idate their hold with in 

, it isdupnm tI.UsCIe 
y of the exisLi ngtho Securli svv lotly threateLns 


u::usualy el 1min td. 
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dc'pflr Lcizt: o.f vi . i) oti i~.j ~t Idii 

is tri.I.;Or CALIuentI)A00 W110)) )"TV ei~t t Nwi 11 usur'Jly have R er 

M1*imited pu) Ellin Bu'.igci.t: 1must hJo applied t~o actjvi ti that do 11ot diw-­

pulace or tHiuceaiec any si gmiiIcn liuii1.'I' or the0 staIff of other cidepar t­

inei 'Ilic Oll jei. Lo jirovi(. ach j fl- aids Nithou01t rup1ac 1tig .cf(ici he 1,dc 

11 o L,1ir oj c tes 

At. te t1)t,;r Lulto E"IT ofl:A 1: t:()1ici-*nt Wi.0t IWOir )3ait. [e Uh t prU 

(ct. le'vel Pi'ot pvoj ect. , of course, Ilov doj a jMlliI~ttix' to 10anly c 

f I Jc t i111'r pre*isloc'. , Inioratorf, arvC givenl L chanlc. to dc'ionstrate w.h at 

they') CmI do0, ibut toe ucfets; on ox isting adm~inI s trative s Lrilctuves .1i,( 

COH vo0(1 . *iiciun, miru-;t a ttelllpts' 'i'\ C-c-ctralieto ulse ill I c( duca loIlm1 

buronura "'-AI i sa e'XCeijtltoS' , sch as inl Japan) are actuaillyI veryv 

lilaited ill scopv. 

Miuero Impo(.wi t I ugrwco hav bQ'..11ii aIti ated , for emxip e , TicIvc:;cuo I a 

ili ILaly , Lice I iova tors havc, coca;cl ously at termp Lcc not to thvtca ten thce 

oIX iS tng' str L UF S . T01c'SCuolu wats specif ically orgni 7,d to prov ide 

progrouns for rural] areas where, socond ary odluca ti 01could not aIS Vvt be­

p rov ideod . It diid Kit LhreaItenl the exponsion Of the collvent ionllalC1~Y' 

,c110]1S I t wa.S a 1WC-yS~ Lldrt1',,tod that '1'lescuola was a ternporary solu-

Li onl th t.vwas tou ive way Lo c onvni tL scomndarIy whe 1uIQIi11a IF.C eduIICati o, -' ! 

anad i nan ci al.1 r became di spos ih c. 

siilarlc]y , the ICenrch H'IT P ogll-i ere or igI ialy,111 coaice-i vvil 

Lenipoary Sil1)5 lIh Ic Ufr ashu' tagi4'U OraIzciscd rLeui*r:iiI 
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M thnmtc.s. In Um, of corSe, Ahsciences, pa' t tulal y in W 

the ]'rnch Nattiona lI.tii.uto Of P ed ngogy wag f le to acquire local sup. 

p)rt among 't.ive ,iincd hnrs resiste.d being nbao­ccrtain administra.U ,it'r.tiCelVe 

on French education has been effectively co'nsined
i shecd. P3ut .t;s impanct 

Whie no p'ecise
by the fnat that teachers can aJ.ways turn the set of:f. 

been made'of iLhe extent of this t:ype c, r'es itM , 
measurement ha.s 

se
 

wi'esprund.
observers bel.ieve lnt it mny be 

The Teachers' Unions 

In mnany count'ries, teachers' uni.ons have been orgn ized to dhrfnd the 

their mnmbersh ip, 'Thu governnment has funded to liit th, it' 
interests of 

a large percenitage of their nieimnevship are govern ­
power, particularly when 

in Max 1 orrco, ].e llkemost
men1t empl]oyees, Fyor exnlfplo, the teachers' unio0 

the other unions of Mexiann goverment cmployc5es, has been kept undvrstrict 

control by the Mc~xican goveveilnt. Froml time to time, 2thns not been till­

a goverllllnt union 
com, for governlrlm~ t10o use militnry force to brinIgllon 

ranks hen this leadership hs appeared to hylpas;
leadership back into the 


the li mits of its own auithority.
 

But while conts trin1led, teachr,'s' unions neverthe] ess cIn WIilite a 1iI'W.'­

the issues they raWi. 
fu] voice in the p0litlca] life of the nation when 

teachers cani art iclit issuer;
roach national. significance. Tha is,.when 


but o h Qr sectors of the politicatl iL

that COlic ern- no t on]' thcmie] yes, 

as well 'hen this happens, teachers can be a very impov-,
of tile country 


pol i tical force, sim;ply bucau;e they can organize a largo and 
 very

taut 

vocal pressure group.
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:T e o fltJ ,V t.nil". .,s fo tilLClW,)' u j o.. are those rC- a td to 

SA la ijIelUtSO.- , 1[;11 L.) it on .JiIilCtCt,.sebuia y til ,11C, .id UtIty oL 

orally be foughlt., I L is I: roforo ra4notlable to ox;pvct that toachers' 

tin ioiis would strongly opposeany govurnlie'nt po2.icy that i igh t allocate 

IOlru fundS Co wjthoul; ilcl,0asC n sal ar 10sto edctIo i a corrcs)old Jlg 

In short , it ;iclltIld. e asu , t]at LIny govul-11int announcing all int:nt: 

vjioildto adopt. ETV, and to dovo t . eolnsideSie fillids 1cfthis 

1hr' Tho I eadcr­uiol. t111ioll£ace con,;] de'ibl c oplIOsi'oll Y)'olll t tl'eo 

ship would insist that teacher sa~iary domands be! mot 

, iuni on is opposed to ETV on the gomnldcs thllatAs luon as the toaci-r' 

it affects th, iiolictary ,''ll-b:jng of its mnibl)-ship , such a projcot may 

only toklCl suppori; from other political organizations , ait houghrecie0.'e 

it would be recao iialu that" othor unmions--e.ther governmc|it or non-ovvnIi.­

iien t;--m gh t providt, cIIIsiderb) e support. Ulowevor, it can be a,l;umed that 

:overiiei~i ts: that have beell a)l e to Lffectivoly control past salary caliniwo 

of the tInioll loarlwShip vd.) .d be able to do so agafn . Teachi'rs;' uIlons 

ire usual ly lcd by pol Sticaily soph isticatcd lloaders who would b, awarv of 

this problcm. IL i.' thiercforb logic-al to expoct that the tialo.is .ould 

attempt to prvc;eit the inr such a way that it would reach th. concerns 

of a Iarge porcen t-ge of the, politically active population. For oanilple, 

ETV system can, in anyit would not be inrcasc'nabl to assumo that if an 

way, be per'ceJved ,.)be a forolig czici.oachment on national sovereignty 

th s cOtCld poide Ltiiitni thicn for a teachers' union for­over education, 

Piul at:on of the issue. 

IlII 111011 , I f not all, deveilpilig counltries, fortma educat l(an h1w.i; I)-.. 

cOMO al rcspl stb11i y of the s lat.o. .n ny coun rilri, thi esplJ I ty
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can be dcoleg nd to priI VaLQ ( Ilc'ud lug furv gn) orvgllf I i oi , A- W, 

dWl egat ion is ius l jysubjoct t co,sidcr'ahl,' control fro Ith sta'. 

-be su.o kind of dcvlkeg

st in an, 


thi s dcl, goaI I
 

If an YV s'y'\5tii1 crnr, way, be 1)wrCui3cd to 

tion Of nlu Uiori'ty in coduculi]on to another Torei gn power , 

lurg e d i,iomnl oltticalW is;ue, uni (,; 
of authority could become n hhY" chl 

the nationa] govL\r'1iiiont
suitabMe controls ,oalined in the hnds of 


This wou d Suggest1hat any ETV systcm ncedfs to be concei'ed in P :h
 

that a
 
a way that it canlot be vloed no a dolCegtion of the authority 

; woulld imp]y that control ofr thi con.
 
state has on its own ecducation. 'Msh 

the a\,ailihlil' of 
tent of the mwngc being transmitted, und cont'ol of 

the tra~nsi ttl ng h€ardwa'o, ennno| be reasonlnl2.y oxpectIed I l ,mnin i ]lu­

any sigle foreign Pow(r,sivly In the hands of 

" 
cn d to oplIOWVfor varIouS rcaSoins , QV'pCCt

Thu tYachcrs5' unions, 

it to the uni9nl toI 
any largo scal.e attempt to use RTV. First, may scueni 

a Po' ..
rourcs froi
thi government to div'et
be n de].iberato effort of 

in the long r'un, ETV implie loss re-­
sible salary Increase. Seconcl , 

real reductins In thr 
liance on manpowor in education, Threatened or 

going to please a uin ion leadership
total future numbers of teachers i, not 

weight of numbers in exerting p0i]iical
that still rolses on the sheer 

the government.pressure on 

However , while the unionsh can be ex'Rwctd to tWke a, egat ive stance., 

not be able to stop such a doeCvQpaL'nt Utn S; 
it may be that they would 

foranullto the :.sue in such a "vy that 
the leadership of th, UMioAS could 

ired i Ilnteret,.
It erbatos nationwide concel' ,goJlug fo' beyond the dato 

of tlu uiOIon. Thc'refo'i', it i.Is nruessipa y 
,;'.'hshI) I uudi'rFhIpof thi' p o1 

il flf -10 l,,71)B0 




to con1cuiv' of ni s]!nV thit not lenditSelf to suchLlos foryu]a­

tion of the i;su. 

CalpwCJli on Among Mi n :isr ic 

may b enconerecd within the minist'ies oJ' eclucat ion. The relati onsh i ps 

among the mini ry of educwaion and other ministries, par ticula:ly with 

the Mini stry of Tol ecommunJ .ci.on, should also he considc'ed. 

]I m'ny count.ri"es several ministries Wive been abe to acquire and 

minntaul cer'taina educelion; ] Ionlprotrams that thuy consider ,ssent.in] l.u their 

own nctKiv:itics. 'lhus, it is quite common to find tht al'milita"y sch'ool:; 

are administered dircctly by the ministry of' defcun.c; agri ctalLura schools 

and eo: tcnsi on ser\ ic:er , ave o:rten under the ministr ies of ngric'ulture; an,1 

spoctiu, trNinin g schemCs aru provield by most in iOS for staf.mii their 

This ci ,ion labor moans parLila encronhment on the.vi of usual.ly a 

ministry of educat ion, and it is not too uncommon to find that the re]a-­

tion:' between the ini lst'y of education and the mini stf'es of agriculturc, 

communlllity duvc')opwmont, vnd o thc'rs are tcnsoe, and have been for many ye'ars, 

the experience with ]TV has not alv:ays been a good one since, as a 

rule, E'TV has r'ccivud far more sugport from minist]' is of Lelcommnuni­

catLion than from minis.tries of Sdhcat on, Very often, it is the ministry 

of te.comnini cat.ion tht has been pushing the idea of telcvision in gen­

eral and of ETV in particula', For the mlnistries of teoecurmmimnication, 

state intervention in television Is made mo'e reasonable because of its 

possible educational appjcntlon. Extern.l supp rt for pilot ETV sp'hcmes 

130 

7:110 5-1] m' 

http:usual.ly
http:ssent.in


otIAI c',b ,i t,.le c ri ion. -i, ti "l :J I I I ,Ii,. 

Iu '. 

hias of ten c ' f:~' 11 Ct 

ai',uc! for It c veu,often been used to
and th1e notion of ETV. h~as 

vate development of telC'isi6n. 

t to clllbnt-l Ol p iot 
oo oi!en11.uanI. c,
M •i.nits s .u.afon r1 hcv( baon 

So t-o mewet lit., dilirnd ()I' ,Over mio 
ETV schemes, buit thc have of teclone 

- cnsulec t11111: to] vI .ion r011,n11 1110)'0ll inlpul)iC tlh:ll il 
thiat arc an.J:o s to 

private, control. 

imp] I o t ion;s ofh~ave been rncceptaile(;, the
Wh ~ p1:.ot proj t'smnay 

edtLcatIt:ialMI ,e'2; 111 i ty 
a satc1lite-based ETV syst-emll for th; .haroig oof 

too¢,ili iii on i 
between min~l ries ecucatioll tnd rlnistri of~is of 

ill.­,or the mulof ii;.nitlo.
probl]em -lhalt wi]ll usually concen 	 both type"c 


is Lo esllSelCthat tme nplticipat1ion or
 
istr"jes of eIuttion, the proble, 


.. imited to tcc hni ca]

tie minis t'r ls of tise¢sOnnlcicfltOlll 


for tihe se ctt i(in,

colsideati ons ("]hrd'dwtv't) The r'espon idbi 11ty 


ation, nld schedII] i , Oi- yariof.lfl!"('s .O Wcl' ) i Illn uon i( 1 It -t i
 

educator,
ity should be in the lwimd of the 
.that 

it.is not ilways easy to 1:1a1o mu a traiglforv!urt s;p,'­lowevev, 

te only gr'oups ,it.hL
tion bctvecn hari'dwie and software. Qui to Often , 

o ld 1io illare il tl Ocomlmull inct!oil 
1co0 in tolovisionOprllAtilp_ experi 


aLve to come frn cucat ion, po-

Even if televi Sllon tu.achcrsedlucation. 

£ I-­n ;.]lnoir
I ny•cIi.\ioeri llf iJCd

cluction of pro[eralhiiS; requi ye 

nlldscript: wr t.ls to recurd in. t ~chu i c i ills. 
dtLi iol cli.r'c tors aeaI'en, 

arce usually alretIdy oper"Latin ii tcleoclunlll in it i , 
he'llse typos of tal.c.nt 

of ]nbtio betv,e, iii Uii s.
fOr' a cler-clu !.cjlvi cion

and ni ki-n arvaigcyChlOItS 


tri'es will nuver he easy.
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J50115riln,IiIf too much 2jhs ~~lto t v~~tgpodc 1'. 

Cis p A ' H L t . .." fli'catiuis I.vJi. ste a threia I. 
ofT educa t "; 

n, i ' et: .C I1 1 1h.Lo rll , tll . mi stry. Of... e(IIIcn.t ion c Ii1 
t o i t ,co 

other 
thoreby ,.take oil soleu of the fllnc:ti oilso:l tel.OCOiUflU i C ttA oilnfs . Oil e 

-. 

too elllph a.Js 1,e akilg. production a respons ibi I ty
itand j i intl]) is g i~o m 

to own
i wilpl rceJ.ve a direct threoa I i ts 

of te lecc)i,,Iil i cat;i0lis, criicat;on 

bo that the solution to thi s i)rob]oll is the in­
interest..', I. may we.l 

Voliti on of ;I s]ec.:,. imp-ll-om ntj.iltg. cOI.gft}iZat:')on , joinlt]y cont rl'],Ied by bot:h 

t r
: i sting,, clep tLinti is 

ilnist;' !;: I'll.I. evenm so I)rOI)]l.n : iulay Iri"se w ! th]i 

: tv i ior , thu d pt i n,
wi 1:Hi) tiII mi -i stIry of educa tiol , A; wonti:J. onr-d 

hin tI11t min,.isiry jealous of th' i autonomy. They Iauve been a1 o to
1 are 

the miniF;t.y b:)y the play of politic:iCa 

wJ 

set: l a probl'; of overlap. wiith in 

over they may ave accoimiI lodut ( to a iiodu vivendi
forceos , and t fi 

tcrnl coii t'ooled two InliliL; Ll. ief reonives. the arena of
Ali ON I a[oncy by 

of educati on . 'l i.s , in f act',t 6 Is)ihit
cOifl i . ;from ,ii Ili 1.1he miims Lry 

pvohc'ls between)l thle d eparticis of the mIjnifstry of educ.ation and ithe w 

loge.tlier V'ith 
agency Itils C bo arbi t.lratei'd by the Il lli s;o' Of Cducat ion v'ho, 

adni ini stoy the n w ageoncy, This
the lil]i;[:f t'r o; t(l Conitillil i cat i ii., would 

tiiie lolig terli c:r(ort'
WOUIdO LO ldeve Social poYe9r f ro the hands of 

aId l i haflld
civil surv ce p)ersonnell, who rtll the c(plrtliiclnts tia litthtc 

of short(er. te'im1 polit ici ans who aru appolin.ed to head the viiJsti'y. It 

action fought'course of would, hi 
can therefore be expected that such ,a 


lni eductioli.
by depairten Cs with in tho istry of 
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The State Un i,iie. 

In most 1 ",.o oe rnmult:-f i ance.iIver un t. I,:;r m i iiicoun	tr' e In 

d e l even if' tlley ei'coithe ministry ol edlucat.ion,tratively initpenci from 

the mini stry s budet.financial suppolrf from 

care.r service in cduct:a1o t ;A use I1y.' sharpI.
Move iviml-trantly , the 

-
tincd ill lnornl .choO ] 

, sclc-. 
dividecd between p1wi.laa'y sclool. techers 

special. ty mid , 1,uiewhal. more 
a ubject lmlattrte chers; havingondary school 

education, and pror':s*s;rsin pr1im:ary and secondarypreparation, :eachers 

one 	 lev'e to cnotihr i!s InIvly
tat transfer' from

in hiJ[herl educalion, so 


are some excepti on;.', of coure For CNaIIp]Q , in ]r'Ii ,

possibl.. (There 

on olo hn1n,ie- ndbetween prjl.y,the career s;ervice d isti ugni she. 


the other. 1. is th,'oreC'C l Iti vuly esy tu t I ta
 

ondary and higher on 

becoe ,n uni .vc-'ity profo-;S*or) 
as a second acry school teacher and 


does; not stop thcre.
C(fl'Ce ]imi tat .onItowever, the problem of 

in ci ve) opi n: couini ri, s
of ih'oductfionand 	 instittutionl;Universities 

systhm
to fi t into someihind of high ly structured straC iric:ctjil

tenld 

1tinld to assume a
l 1 the capita , these i' ,.]

If there are illstdtutiols 

maty 	 also b('CoMill tie province.role. A few ins;tituionspcdoillllant 

r , hindlgencies 
known, -partiru.lary if encouracod by e:.xtern-al( ci 

well. 

f ound ,; v L)the(rthere are uF;ua..y
the 	few e.ite center of excc I one , 

1adder of education 1u t:
itt the Soci n11

insfitu Lions g-rop ng for a p ace 


ther'e tend 1.to be very Ii ttI mo­
o Inti.tut i Olsbetween these diferent 

bil ity of personel.I 

to be ro1Vr e V. 11iito the center tend
Transfers from, the rv, inces 

tIo Iiov'e and :Adv ln'( hul 
c ire] Cs o equlI prtif.ge, tl (r:. is n towd oncy 

3i 
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-i who slartj in the provi eos find it easy to 
it is rare that ,' oi; 

the cOntr'. of exceli.enc, 'f.hiJ.s lack of socia] mobl]ity
gain access to 

in many
within the teaching sLuff of institutions of highey education 

have scrious implications for a widespread ETV candoveoping countries 

Sys telli 

Since tle be.st teuchers can asp:ire to becom. telev ision teachers, 

to reinforce the status
it would be normllal to um:pect that ETV w\ould tend 

not necesu;tn'ly bad, but. from
of the te.c.hools,. This in itsclf, is 


the point of view of teachers and prdofesso's initi atin their caroer,
 

it tends to mcan th at; there is a further and shna'por diffee'nti ation 

betwuun ca'eer opportun itis in the center and the opportunii ties in the 

prov J Ices. 

of the weaker school.s would therefore tend toThe adu:inistration 

ETV' system as a negative inflhunce. see the introduction of a nationwide 

for ETV is that the best l)1'o rous.;ors from theTo 1w sure, thu .rgunitot 


the second-- or third-rate
best univrsi ties can I nflueince education in 

that this will tend to futW'institLutionIs. HlowveOr, if this means 


are mecliocre
cif.erentiate the few good ins'titutions from those that 

it incrcas)ng3ly hard to acquireand the inferior, and that those find 

course, tlere may be legati\' consequonces.good teachers, then, of It
 

is the fear of these negative consequoncCs that may lead to the administra-. 

tion of the mudiocre institutions of highcr eMucatinn to op"he ETV and 

it i s tile prclCeived furth r reductipn of stntus of the faculties of these 

the absence of any hope of profit. from theinstitt ions, combined with 

chunges and oplortunJ iies that television igJ[,ht A:"fer fur carer advance,­

would under] in the oIpilOSi tion of these fncu).tius.'n0nt, that 
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,nhe priate edpcati,, lfl sector, cl ,ovlop:inI, ' cal i, r,, y 

.Itoiivcws jipor t ucelsokI SO; n' 
Iiolinotgefloucas group Of j'itni tin 1 lv 

. id.l(s of p,overni­jcal, f 'Ctort' and the 1C 
try to country, depending NI mJS l'o 

thc fol o;ng types of n. ti tItui on,:
The private scc.or includes 

l l : i n ly; 	 f..:i gn ml S..ons)... ;. oo
sch1oo. ( inc]ludIIlchlir ch-coltJ'ollcd 

ban kin) ; Isoolqp'­
by pr:i.vn te sector jntcrests industry ,

supported 


1 (I .. , s ('cr1y anI( tecthuiIaI

from studentsti"l y sl'p]Iptedt b)y .ee(b 

(i.supported by foreign
education) ; and schools partial y 

ductOn illevcl.Cl'i g counlIjti'.s
In gencral, the pr J\'ate socto± of 

l tsupl n from olher
\hen the schools )eceive f inanciai. 

is; poorly organized. 


misSon , bans , Industry , 1Of1.o i on- oI
 
organiza Liois ( church, odors , 


the (I!rs
educ1 cnl o)j ct'i -es ofetc) , thec Li
civic organ iza Li dns , 


'The reati.oll!,i p to go\'fr.­
posiqjbI coopoya'joll.may differ alld h aldpor 


comp ;ubsidi cs nl' c0]nCtlelltd, the

tl8il '111d ,vltell

IIIOnt if; n icvey clplt-tely 

with differenit 
to seek difercnt arranlctinnt s 

government has u1sually 	 tended 

s unif led pri".tt edtication 
to "'void ally po. i bl.e confront ation v:. ia 

groups 


Sector.
 

in terest il Y"ITV withill th t.
 
to f£I d col.:;'JdcrablIt is llO't unusuahl 


.. that is.ction.
concciied t.. 
part of the prl,',te edwcat o, ,.... 

that sponsor schc,A.s for ideolog­
for nonmonotary considerations. Groups 

open to hnm alp'oLch"e 	 that n.y 
ical or rel iglous rcasonis ted to be 

, i:nallin certlain LatIn' Amevican 
their purpose forward. For

them carry 

O )iaLI supper t . fro. chh 
pilot E'r' schemes have 	 recev)'ed c

colntries, 

15 
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(s arc
t 'hi, schclS of ton perco, ved ;
private In.|t y "I 11 pi: " 'rb enu 

"amOan.s5 of re(Itc ing the po,-si bi.i undes4ira).e po] :l::ical inf.luenco of Cert aiin 

cs ions, 

ar nniz, and the scop)L 

iceolog ies wiLh ii the tuaching fro Bno coope, qtlion and coord ina­

1,ti on rivatU endeavors u not nl.ways; cosry tot4 


of the activi iA, ; ore Jimited when it bec0mus too appa'enL that th. private 

inituti..
sector is p;, to inrluence what hppo13 n11goerlmintnt%;iOI' J 

On t ho other hnd , the lr'ivntu sector in ochlcnl ion;is usually v'ery 

control of E'JV , sincC this is iusUJ.] V
suspic.ious or governmcn t use and 

po r'('.i 'ed as an a Lewpt; Lo Lurlthtr reduce the dogree of frodom that 

pri V to groupo may hiave in pursilg objectives thlat diffcr .,1!I',W]:2t fL'oi
 

those5 or govoiniui 

L is; not uiIsnal. to Lind that wher MThey have bcen al]ov.el to operate, 

the private V i : Ion oil Lvrop'eneurs", who a:.renudy have ,n.cquired a cr Lai n 

prodtucn;iOl sophi t.:i on and who usuallJy ]havo acces;s to capital inrkcts 

are Witvloes;ted in e.: purimenti ug ]h for ious; fL 'J};twit E'' var r'easons: 

becaU=w it tiay be a pay ing ihsin-ss prc'poSition in it s own right.; but more 

Iji timacy fo' Q'ommur­importantly, because it may provide a kind of civic 

Oia I to]evision. This lutter factyo may he)]p explain manny priva te under-

Ifltir1takingsi[ Win Amer'i ca. 

, as a rule-, the private educaLional suctor does not pro.­
lb sumaril'ize 


viedo a coherent or integratd poition regarding E'V. Privat inturesLS 

and objectives tend to be va Jed and fragmnted. f' a p)rive.te' group is 

vntrested in ET,'I' i t tends to prefer schei~tos that i. can inrluenco ani 

of schuhius that; imply governmllent untervent:ion. 
to be suspi ciouts 
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*1t (!,III th uroie bo "Nfl edtat inim Lro whev e th1ot I' 1li 1Ion~* 

ship betwoen- vaen aIthe pw iv tl I inelll(tIntat i::I iiUt tb.r 

Ill tely harllMoll iom; to cStal't VtHl th(e, ill LtrdIuI CIn ilOf E'TV IIIij'j t n)o0t 0 

f'avured by ,I private s5Qc' tor' ,f the Jpr.itateL';cto0)' (1 to be] i C\".' thatt 

such a large scii.e sche-me \vil .1 TICenaI'J ly rein1 1 11rcwe g~CInl~ IweI sInd I 

3211 Oc11Ca t' ioil 

But in those collntrlies;wi'c the prli\ate sect 0' h l noosCIviC i­

a2Iother , some controlling. influenICC' 011 go'eil'le(t O I[J~l lifl] pol1jcY' FI 

C-aii bc' soonl as al Iflolms to oxol' L2'L 1ev rivt c! -it~t .ini Illw'lt"C 02 ',',)v(*I'll-­

lent: sdhool s. For exalmple , it- Woul1d b0 cauih to expect(' (ha t ill I ii'.e c 

Latin Amoriic~nn c01x ~i es- whore the1 Cahlcvlid till. Ila, (:onsidl..'1 

I)n 1CC : ther W bu ilIt L3CI .I eC, on3 goveornmnTII 1)oli CiC' 1 , I " llfy cols~i d oIIabYu os al21(d 

suppoirt: i tiill thec pr.ivfALteSC:C for n pgovernment scheiileo to ulse ETIV. 

But inl thoSe Latin milintra es 03,0eiilell t .11 inall-Anlricnin whc.l'Ce' eduecutil has 

ag-ed to libolrntc' itself of the illleNIC0 of thO CIwIICh, 511012 a, SChemeV i 

l ikely to be opposed by tho priv~ate sect or. 

S tudhen t Orgmnizat ionls 

Stuldent o3'gzll zations have il reent vu~n's nccjuil-rd a o2'c~ d ~n 

inenI)ce . Ill u1inny3 Counties, pfart iC11 al-y ill14 l l ADlIOV3 ('t1 , UIIl V 2'-i t\' 

s Lud C11I ls hilve beenC-po2 iti1ealy vutlie for many yoni's nd can beo~ ecI'L­

tive ill deanling,, v1i LII c'tflirl i55'IuF?5. TihI'y VItOLtCU2CdC)Sd1~bt'p...L 

and, ill fact , have a vo)i Cei1111unvcrs i ty 1(111iIs b'ati ol i 11 qul to a fewv 1' t'ati 1n 0 

Ameri can uni~vc'rs tj es . 'ihere shol" beu 1A tl] e, dout th't "Is *el'o) I mnt s 

ilIli i~~rOduca1 tI oll exjpandc , wl t.1 a].] thef- i liii)) i ctosthat Ili,[h. ra L: (if 

growmthl imlply for "Iny orp'.ali '/Ition Csuch as. di slocat jonl ill achm i n i s t rati ve 
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pr3oceduroC; and13(1, mov(i'(. Vvu~orlcrLy , silmple ui'covs of plann.ing und limipla.*en­

ta IiM), tIVVV W;'! W i".. AI I 0.1. II 1C'L eUl LUtiWfl n ,Ofii T-;: SiWY 

£facnu. t;e:, and admni Lt ioJatio.n, 

A morn fendaipen:ai cvuhosaioof th proble ins ill ]the t tlha t , a.'-; 

hi ghe i' edca tion is adl mlorInu demiocrati c anid as; n 3a ijoi" prcn ntgi g of 

Lud o,:i igr oluc ation dow'.11gradIeV 

Wl(e'ia) n i thu p i t W -o , h vv' lii V 'a' ' i i igh er uc'alron3 

priv i eoges once.ulioc :i ten:d"ito ,u 

invstmen.t i yen ti 

a thmat wt) 3IA a carveri 

it now appears that in iaany devo)oping coun tries tMe economy cannot ab­

sorb'u), at Las. not.fl diaLu.y, ih0otput of mmy institoti en . Th j s is 

wa,; Perceived to h1 E":11 antec V.' i 1 di s;t ingul shod , 

cip3li suchprLi culP.'y true in crLt 11 social S = di 3 nes as sociiology, 

p.l iicl n scic o von ch t tu snm:Ie Aso.1r0 di1 1CCl e . ecooI , i s t Cli ] t0 of Js­

ci pines; il i ncuM;e , odo nii illtheiard hl Thu ;~ the student fTes ct 

future, and iiis C lloiLy oen central hi p ,ipa ino ui'o ' inh to isrti tIion 

One ch'rvh y Is'.ic of today' s st"Kni I .l veml ns is thlat they see Lt 

tenld W( lackh fwu and111 utIop ian character . usual1.1 one.O be in The pat.t ern1 is 

or' many diifferentI ovgnn i al incs:3, each~ Id n iJled wi th a differ'entI idenl1.oy, 

going from the 0W t left Lthe ight . multitudi , f ilo­''Cv" to axtrel This o1 i(, 

pOeldinLI sLudvn tO'o 11ZCiation ofi l disa5fgree0 on3 manyII Psu13 but c'ombinue to 

act on t hose probi ens on whic he all canag . Whe" My1C Cull!)w WcIIeIi, 

they can volS as lSe tha mIuy1 obe efrectiv.e , il3l3ustria ted~ by fac 111t ro'1culI 

offic rev
in lW ini Amer ic rnore')y expectIs to r'emini in ICC IIO thouan years, 

OI1 natturl] ol joct 1y, of" s tudOnt; outg ni ati ;ons is to nyerloir a g'ien t'.' 

voicO for students in CilIducltiong clodcinlllin-maig, anld thus to r'dICc 
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.suden.t dc'pc. tui\ ,n to.chel's a," oilhr e; li:aor, To be ,u iho 

ny countyi-.; ,Jt.ud,.nt;" a .. c oly ave a i. ilrtt.d v iillCin tioi:i 

p o1i.cy-makin. Bu I; there is every rason to bel i ee t liat :u; thew liiwbor 

enrolli.ng in institut iolns oof hi ghr ecluedl:i on pet . arer uld a:; ,,nym ol dk' 

l 1y to i: ; tt(uly, orgatd­professionl].s i.n;'easi 1eturn unwtver;i lfr udeI 

izations ,1 tend to "b,a fo moro dcwmln(diiinr a l effe.t:ive powe, ill un i-

It Call bc) as.'d thait ETVimight be s(-en a;; a hreaIt by thi t uden1.i 

po 1i tica1 lalc,ship. caln agtd th t of dly.-to.-da\ y'ou-­it bt .ronal 

f'OltaltLiojllS ."ith faICu.2y llip lit. aciual).y rodue, tho po3 .'i[ical off'cti\ . 

of the stiudent; loaclorshi p. In fact:, it cal ho argued thtat :il ii!ip-o\(L-iw ii1 

fos t.udinI.and ulpgrading of ihelu] it.ty of educati on, whi'] e irn) , :for .

might be loess than closirabl, for thwstudent po].itic' ,1 leodr'l-;, whr (d L-1 

base their g nsouce o""p r the th1 echicat on ism 

and tha: students have .egitimate comlj)3aints to mal', 

'lher:oe01, cau tiol is ,uggect~ed in .llt.oducu.the idea of 1I7T to 

the 3eadership of student orgauiizati ons, It may be that some students, 

as contrasted to student leaders, may support a, aiplOr"eh that offevs 

pxpectatiJons of educational. improvemelts. But it: is probabl , that m lny 

sLudent organi.,,ations wi].l attCmpt to makeOl'cL'talii the sehU'H0laf)iS. 

Coil dlld Jg I(',nS 

This br ief and i 1 lustrativu cIisc;cuss jon servec; to poilnt out that thic 

introduction of" ETV is boulld t:o lvjidi(,da riiajor ch1lange ii: tle. environment 

of a large number of importaoit and powerf1ul organizations that are alre.ady. 

actiVo in, edtcia tion in any clevelopiing couotry. 
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of 511This 'IIC(USSNd hasl cJttlflted rijiuut thu poibleJ.C y'LtVlinIiZS 

of the More jmpoy w'Iland 5v ,f-o.ev idcnt .opS, ]Ic\cve , the li1st of pon.­

s ibi cI inlterestu(d pn,'los bius not been exhausted, In soe countries, par'­

.
ont oagnJzll{. ons or nCumni orPgfnWi'ZP1"iou,3 mny bo siItni £fLcin, In ollie's, 

ann]. pl.len l S Hay bu infl 'e L l in (|Ocis.on- ngfik] andI thei'il ug, o'n 
du'n tli 


may
po).itciaen] bias mi gh t mad;e them a pr.as.ible opponont; of a scheme that 

Tk'his maly seoul odd A f'irst7 . 

appear to thir ii etiLiOui eyes to bQ toao SAY 

s ince it li] ghL b'.;xateCd lha t educational. pi 
lnne's would favor un nio­

to he logi cily Dicessarv.vatl on tiatlseems, on rt'inai.Ol grounds, 

lowve'Cl , it clu he shown that eduCationl p.nuor. tend to he canut Couo. 

risl: because of the precnr isO'pos;it ion thy Occupy
aind to ovoid politi a] 

i .nrovnLionthat Miii r own posi.-
I1 Illn of'|esoedhieation and the' relativemiistri I 

L on impl los in the ndmini 'AntLivep trycture of ministries of edticaiLlon. 

O thor ru]ei.evtn t groups may include for'i lilprofess ona] experts who 

are advising Lhe ministry of1 education, som of whici, for professional 

be opposed to ET\ 1 some countri's, ther'eo or other pollitical r'asons hway 

may be various pudaog I ,al reserch i ist itutcs and nora]. schoo] s where po­

si Lons 0n ETV have boei ttt oli, or might be tukon, and wihos-o ilf).UeliCo needs 

to be considei'od. The possiblev ilnterests of var ious school supplir; who 

miglht become obsoloscent., should televi sion be introduced , should also bt:, 

coins idered,
 

Thi dd Setis;ssion h as s ti'-'ssc'd thu character isi cs or the posiihI e 

OppIOsi Lion to jTV that woul].d makl it2 tim iprobable that; such a sy sten lligh t 

an appi'oaich imght bebe implemented , noi:lwlths Lnd ng the fact thatit such 

feasiblo from other poinL of l'iew, 

1'0 
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I 

*iTlhe chI~ (V je rUopS.b:.oo.LIo t'cIt I: II~- 1w I~ 

1e ads to thc ,, oC Iv eo5l.Qicws:lO 1 

nl,I ;'. d in -a s e s o0 ficquocl t I o A ETV sVstmL Izii IIhL 	 ha! to hiVoCes 

Stops I solint. Oc l ic:jna the j-Cope o.r ETV .sovi,, co i on] n'ic, the 

e i . il ted.nu111mber of eclucati onal oigan.izaL c, Vh: are 

avoide , nmid adjuis t-Thus , Coal.:toImS between opponr-ts iulht, he 

mriots to the cImnn.s,; broughVl abmlt by t ho:.ntcioduct ion of ETV ail it 

take p3nc:e over )oig periods of t m, 

ETV 10conm d bh' pr.,rtas4 ht L\.ojdl tllrisl,;' .The jmi J),]. focus of 

to cxi sting organ lzat '. 'lls course mnay be, a 1 IIIit Ib of 

Coll trailit for n tillLc*, but i(t does ]lot sc'oln l'Ot,;Ol ilVil('[ pet. 

a rducVi' l'
cxisting odicAtiona) org r:iatio;; to accopL passiv.ly 

in their i~n'fluon'e, 

t 	 ETV sys [.m ouldI. o Varbl Ii-fled 
o 	 It' is highlyim'prob.ah) 1e 1haany 

in clo . naI.mo(I5 rdlult:mmm I, j t.st11i (mtuif it aPlf'nrs that. 	 so i a 

sovericgnty over i It! o"nl ochtica n c 

o 	 Anmy plan for the intrordictlon of 1TV in a devolopinl; colnlt.v shold 

c'nIcmntake int	io accouot, the m tutmrv of the op-tpu t..c that it lii gh 

It should also consider whrat . systelll coalfigur'aton ll.ht ''­der,. 

ill Solilc qluae.rs', It j Id'abiC-Oiv' Offecti.ve support, at, .easI 

that tis type or resoercih be 1.ldie'r t.alcl'n by we).] ]-Clual 1"i cd s Ccal 

i c stabl sheilllt oF s il am
s;ci oi-t!i ts in tho countrios conl- idori 

innov a,t ion. 

o I'h"C; b)r'i of c i (s1. ,io ilily ive h-1;hi ig ted nuorc' pi'oh. l h i t 

lBu it 	 wold Iiot be rkisonalnl c to elx.u't
has prov idted solut I oims 
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thai t a~)(IC.CI~ t1(jo. 1(.ilCvat 0 IP c ou I(d he Jn trodu:tocI i 'Inv 

so~c~Jgn Izd ir;ito tccoul: the tIY1c, C oli ~Ii cno:~ry~: tic~t 

coil5s 13r;t IlOI:- wontl oil0 d 11oro, * 1Ji poJI it .:1c n coil~ ci' Loln. i (,): L 

Ci'O tie fu tl-cv C' Lr,,tJ) '~ on th' wv'iys -:in W!o EIV i"Igk 1h i ul. 

t I a L d But thu'.o con'tVtJOLF; o~If they.N 11wc: a cost , m-vo no"t 

II CO~U'I, I 1 i ti Ig1 ha't i-s I I Il i . I s 'to di ShregflVId 1m), it jetI I 

rcenJl ty mid I1iI'l tt once teuhflical3 ov coC(w)llc fen! 1h3 I i t 

hias; hooclid lronF;ti'n1.ed ,any gove3'nmc-1. %,Iia1 s:J ply dp Ill is 
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worldli !ugLnca' No. 6 

THE11ALENAIL DIllsiiTECONO"MC NAIYS i S OF 
So ED''I~!~YU CATI ONALTEAVIV]SJ Q' 

by AmIirtw J . ILi plil."O' 



SYsf:; FOIL, JEDUCA'VONMil TELtEV IS ION 

111 t VOIoLIti 1011~ 

Th1u o~hjc~t .vL! Of (Ili,,: cconmic .].s~ is to provido. a 1)in~fol. 

compillp flc. jols ;3Js~;twil iiti.)Utn J:I.1120 V U for 

TIhe iwi r~&r impil 1 to teal i.the ''deiul'' for ETV ox:lr-i'cd4Oc 

in tenu (if* .,el-yIAV t1 of ,ga~ aevil iiier0f o voc op t ion 

poillits , a1n1 n11iIDC3 of pr~dC'liti.01i C-OntcrVS The, on11p1tf- 11-C IIh. li.ti.Ai. 

c'ti; ho 1111111,t opel li an the ill ; nvoing ~;,md yoar whIich cohe 

inIIc kIrrvedI. The cot; I.:; "Ire !Ubd i.VidoCd illto TOM Cat1'gO).C!': O~te-i'iwl nild 

111,1 "I and anpov.ilito I'I l to via] ~ nd ex toi'na'i' I ei I lall)W mI 

Cos, I e iit , 

''lo- tim i od ilI~litV the O cis-~17Inc wucI t2u iiiudt,3 10a 

through 3.979 Somec or thle cKlciient cont idererid inl the C'- tabJ i shmen t '1nd 

Operati on of mny i us truetiomil qs;Loin be tOf LllJy lw~ly wrTithl ff wAi thinj 

]O..yonir Or evuim a shor-tcr period. For exnmrp~c , a sptcl i s u.-cfu I 

in-olibtt Jile o}ny fiv bCCidS OWhbe ear 0Iau; ~taI-pnLc 

3 niicl riiITii ,it'; ONpectUd 3JTfmyIjQ three-C yearS at~hCer thain £ lvk 

Tu)onle-I o- thre sate.i tes (mlid bv.z;tr , ill be full~y doCp1.uc i tcd 

within 4the J0-yein I' 1 od , CICprndllfri oni the stvIrt in" (I'll, 

Ili contrast. to ,atc,11.1te coFt.i , ccr Lal n othecr C' inIllliTd wi th Iim 

th1m~0 -yecat' pe)' Iod nre "mim-oti zeid over, -k nich JeortIim'spnin , 
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pre etud Ovor : ( yo.* I, (ond may a. IBuild -ags , for AsSt ce , , ba 

lastmch l.onger) ; W i t in5cootuI~u;;u o Qprc~ht mIievo'.'4vc AMii o\ 11 

a -y ca] peri iod , even thuiQ Mir actua 	 suirvico ] .1i o (depl Sndin ni the 

s ahsvi n 3.v a .ion) ini be h',replacii1Ol !t policy A ih tcel dc-0;1niul'e ttheon ,; " 


as long. Satellite enrlh stations aro, at present , as;umed to have a uist>­

"<s v e  
-ful- :IlilI 0 10 y 11 r eyV mayt) or c(on s.i doralal]y-.lonlgurY,..-:-y7+..:rL=..-.-- ..of7:O -yea t 

ns d.oprI ai tiiiioi't i ­ciatt lndIucalused of thesO and othur colSidor 

znti on costs were ex"Ncluded from tho analysis, 

The cost of: capitla., that is, interest charwges, pe'snts a siliila' 

rations operati ng I n lhe arns env-.problo, Fow of the country adminii 


by th :is s;udy h ive sufi'2 Wnl. interal. o)i4.tal, reour.lCO 105st;t would

eld 

have to rise5 funds f'or eotiCii LionSl technology by borrowing abroad. The 

initerest ratus and the teriis of tho l.ooin will vary depending on the ] lnd;,r, 

fnn( the pQ]. tiC1Y con­the econoiic sitution of the horrowi ng country 


, 
 e, a case in whichcitions at the time ol horroiig Talke, as an exa 


a long period of grace is offcred by Cth l0ndr and neither c'apita])a'l 


to he paid for the first 10 years The capith cos I;

interost would need 


fa])In ;,':i thin the nalysis period would be zero, and as a r,-ul., th',
 

lie dI s torted in favor of projucts fi ,ianecd in,
compai'2son of costs; would 

this way. 

a] LernnL Iiv nistrucItinal , n-:;
Evon thoulh th.n uctual choice nuQoig 

cotuld be offered on .thi. Ilimost

might, in fact, Wc,dependent on which systeimi 


ierikons of Joan conditions would eIntaill
attractive terms, the co 

lNG
 

W .2 m 



pa i CI a f m j0 c I i ch colns;j derC'( 1, hnmajr] 1f omens1 Ii inv I hw 

thi ;sl~udy.iutsidu thu(, r0Of 

On 	 preionltecd here o not shovw doe-
For (AI h clcu] nti one:; 

', shovn 1iI ytho 1 it I1------~----­coss but , is.I itozd
pirucia I ion i: tI and j itit ( o;U 

1t 
C05 t s Si ncc i n i I I a)I cow s are e rl']y i d(ntifTJu I L is ot dIificu 

ally] do~oiirelUi' lmovi'CCI, olV to. add 1111uiCs t, 
Lo dIist r ihi to(qu)J-c(fl; lol ove 

at wlun t('ve .1in~.Ic!)l L& uriv ,Iidc'cinc'd npopr Iii I 

i ii in 1 sys I .: iiy Iw uIsed W)ofC all i11 t1cii 5Solw ()1I*Hie c!omtpoiiuiiIn 


wvol 1(1 ho] p t o do fvzay a partf of the' 'poso
 
gViuCm'iiIt r1 .Icx'iu' thait 

m
O 'I'll( iii(vi I %( inl ii o-and/cithc' I o~ vi s in sys totico ld carryl''wne 

I J' 'ul otht1w]' productsnpo d c'm''yO '1'iuclt coa 'v Iinig vi Ico 


m~lur ia. c!nd Lqunlly woll.

4) Studwio pi'odu i ng UIsLruui ona I 

so is could Wh,
Sii pp I y cliiic'i' 1:10 11tIlmatcian], and tho. tc!] cvi s Ion 

t'.LUsCed to i ''i 

11 is 1la I y t hatI somo insas nnes ol1 n sliarmd usc Al Nw Iit i 	 s vi I ' 

rovciiis
0CC Lii'. Hown'vo 1', t" inIc'Iliuk in th1)~coi!pa vim Kospos wIOed horo thIi 


i vi ass imp­
& "c Mala hos;t of cidd it Ional1 ye y 0en hi

thus gvner"Si vud I 


i.1s trio n: anid' I NTEA.S;A'Pp IIcry, nyc]] abi Ii1ty

t imcusivi' i'Jels, odiui I 


MYi thlie i'tjLIs~i, thle
inteLi' iio Oiagr~~'temnIs,of' fl'itieI(s , and 


0' jo in t cos;Hn g for iifclucfl­
not cons ider' the r'cveuuvnnlul1ysi dons 10 


ticin i usus.
 

]'i7. 



Elaementsheofaot],uctiso11ZhU Sv.ectnthe 3t , 

I I, I 1U411cI tiollia systeL.il ho hu(c.lUoIloWthc ell ell3CIt prfle icc, 

dis1ri htion, and I'ccpti linto thrce eleients: 	 production,di\vidod 

1 t	 IF; to preparce tht-, pi'og'-amll
The Ilmill purpose of h )roduction eAc.lcmenl 

maLh lnd !; el..t productionillem tld(s lf:i tll
systo.ll This e ll 	jnl the 

11urs.cn e 

the tIc­hi t IonieltleI, is to conveyThec. pui posc of tLe i s1i IC 

si. ]-f, the trani,-i i ;ioni. include.sDaterial to the recepti.ontional 

or san e i lc) ; the bmlonld-Lerves t.,'i*|l ntlsporiaLion, :icroW.av,sys (tC 

nec , any intO'lediate sol1tg'o point:s of 
cos. sttions; an1d, if 

Cufm­
ins irucIionn] mnter. a]. ,The d stributinlll emn1 "lso ilno] lth.d t he 

LteamiIs, iheir 11u'\11ce 
ponctnts of cducati onal. foc.Cbhc: fTild rosc-arch 

costs associated wv.h programn evaluation.and other 

The recepltion element 	 compl".'ises the ]c.c11melts tht directly srvo 

and olher educatLClcnl ackS, sucha. vi deo
studenLts: television 	 sets 

If the riethod of II-ftran is.qi ol is li 'ect brondcast to I school 
IrcodI(sI's 

preamlli f er, and 
or a school set, thlln 	the noccssary ha 'dwaro (alltnlna 

also ccmnsidered as rudateod 
so forth) are included , T'eacher tvraii ng is 

to rucepti.ol. 

The Evoluti'on of the n.110tf;lWioIl. Syste1m 

the cff i ­
the past, two approaches have beeC-cn used ill cva.uat imcnf 

approach, the 

In 

cacy of alternative instructional systems. In thefi.. rt 


entire syst[em is establ.i sl'cl in ihat, might be te.,iiecd the 'cducittionn
 

or 'rplan conveys1 tell i tes, Iicrowave netwok ,was teland. Ei ther 

I 
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)OsyVstem 

s n.sscod to be .'nst.ab-ishetd at (n point in , os.ts or dof­

hiL ~.Ia' ini 3~ni e a~I to thn 61d user, Mt101u(r , nou entir 

0 [te i. 

method is( i'~eren t s ystw a then compared, J'h nv i 'fieia).ity of thuismsre 

met with an adission LhltI ainctiuniity a mix of systms would offer 

the merit' of' siiplicty and, for someMs al roah has 
. alvnnavs, 


. , aistic,0xcept-i
imm y deve'l oed. countricsu may even be rcasonbly 

t=5i'll; of t1iro illiplitani. concsi deraition of funding, 

approncli is mIore vo.risl;icl but also more compiicated.The sec'lnd 

isnbui lt, Step by .s.tep, stnrtJng Ai th what
Ihe ins t'uCl ional systIem 

At hlN' nlruady been p3anned, adcling new clo*­
exists , proac'e0c'ing \it.h 

or
 
menis, and finni]y aclhleviag a gOn-) of a curtain de;ir'nble coverage 

'T'his
the territory o' lKarv'erigC' oq til porpula.io by a certain dAti. 

i,;Ih1( lpp)rtiach usecd in th:ius study, 

n.
not lend i.tsel.f to. simple nc,par isons;coniThis bilqpN cl does 

o1 y in the narrower range of 
w.,eoe ;lbund, and comilprishils are valid 


is considcired to be
 
Lime and circuC1tnnu1,c1s. Never LholesS, ths.j apl)l'oach 


its very comle:ity illuninat's
it is more realistic, and 

oni I td in, tie sip).i'f imed approach. 

more V," l))e: 

the intelrface pobilvins thai are 

t i I
t n Cafi le Di st r butLedMoons by Wh ic1i rog raN l 

Sh]I meuat of Viduo Tap by Trucks 

If there are'tn inorequiromlrlltS for a realti dliSIlbution o.f instruc- .din': 

tionala p'og',Pm, the n ;ster progv'amiu can be r'ujpvodtyced on an many Lope's as
 

hIondcat stations.
desired, and the copies can be clistri buled Lo the 
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Tihu diisncdvanigo oF Avdo tl as nn inul i onitl toofl i ha. it . 

is imprne)ialt3d. wsu, .1 .imtif iai aeup or invvnitoA cd wa ivri' al 

Opini ons difTofe regardi ng LhQ iount. to bp u d. The req ioed si'c of 

the inventory is soimowhnt reltud 'to I hu wonns by whih prnnrrm I ~'rvl. 

is trnansmitted, since aliowances muust be hmdo for a issed.shipmnt, ]f, 

for instlance, a batch of impo W shjpped by rond evury two w\:eeks.,tihen 

~ii~ri L- is- c onabe L II tha nt'lon UAIto QzN.S' 1;1iYimb I'1gplAlma 11tiYt ".-

terja]. If throe.-iioths storage is requJircd for other re:ions,'theo0 the 

shorte cdelay doer not uiNtlo. 'To snf'l y cover Al con tinunclpc,' nt 

four-month suply has been a lowed in the nn y;lysQ. 

raMnsmission or Video ,are I. 1, ,icrowvu inks 

Bri'o'adcast stLatioI arce, .inlmost cases5, pl1 auud nf.,ar mnaje ]IIIti on 

centlers tiat etentlnly are connlucled by multich unIl ti ltl ho:,, trons.­

issiIon systems. 3In pr1iniplu, holi calle; t mlIIIowV ]ink's ca;n be 

used for tr ansmui s on of vicduo, but. Iicrowavel3.ns are mol e snlluld for " 

it. A havy cIcis ity (600 Il)uphot; clanne)ls or more) mir]u.Ave 3j Ihtha 

has ben built to connect major cities will have a Canl)wlii ty or carrying; 

from one to 30 two-wry video chnnul.. When the ilstavlled tclevis io 

capacity is inadequaLte, addiilonal equlmilcnt n'.'ecIdd to e.xt.III it is Ulily 

a sman3l freti on of the original cost of he link. 

.. 

. 

Biut if1'the r, is no microwave oZ[fllCo(ion,% 

is quite e:pexo.nivo--roug-hy $250,000 per "hop" 

le he Vy--de us 

of 25 

ity eq nui1 

It 

Im[ 

An approprinata cosI of n wo--way tLolevislon .in-: in a ''I 1 (one 
standby for on. operaLing cllnlln'J.) conf iguatitm,(in'ncjl'ud ing site p)'cp.-

arat iOl, access Pond ,ower -supp...jus, and so forth. 
-
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To r ITV. ilibu , I.­very tinl kc l . U stsunh a linik w il.l bo iWiilt ,;ol.e y 

inist as or the, ov\'.i' 3.wi l]. l the teleQpiOn'e L 5t1rat ion a pa tI)e t31 by 

1 la i . n:for tuna tely thr:c are no m nst ultcoilnii.tin ions dove I opw'c' 

if' any, iad: for thft soiwo s of the to].cl honuof predici:iing thu charges , 

ynti'ft3r,N , will V:.:plaind lator, is it easy to pro­

....'t'-t -7- f'fcint~th aimigh tbe w-mcnidc-by-t-4-he ti onnI- .pM-i.nis tration 

adlii] l n. thuc. as 

..
 

c,'vi Hio',' pr'ogrmui; -to schoolisWi t'l 3N'I'TI'J T for the tria'n is,,ision of o] 


usIng the 'I'ISAi\T st e3.I.t to. 'Jo a oh i,hse difficulties;, an incependent
INE 


sa t (1o1i sy 'tfor ,nstrutio]3purposesc; is ass umnid hore. And 1 WI,1ste 

fal ' in th conlpai'Json of s li tO vui's w;Iic'rowane 1Iralnsw;lission, th, 

lo boar 1.e Atire cost of a nowj Ilistrii'P 1 oiiOl. systoiem alISO is nlssullwd 

cxist rtig ]. y,mIIci'owAvO fac'ili ty orf ani addi t inl to It iIg . i 

i tes''issi14;sion of To'uvi ,ioi by Sn IclLe 

in he ciscussion of alt orna-

Live t.ransmijs. dinu"d,, srituel are )osied as an aiO'l'ncstiIve to other 

The l-biro:idts I Satoel.M , 'W'hms-far 

on i1 .is 

hulk or '"unki'' triismission systerms in which the traffic is col]cto(d 

o t proucitiIOnccii and sh,J!pd to broadcas t st at ions. In the Iin­p.lit' o 

tLia deve) opm'nfl of tLhui aS trutct ia l system, saiul.1tlos are callI 

mrely to provideon altorniative to transmiss ion by nmi crowavo, On, or 

more of Lhco earth stations wi]] bowii video progrms through a k, to llite 

to o thr ear h stat ions hand it.over to broadcaust stations fortht w]il3l. 

local ll'ra t ransii issi on. 

Dliroct Mi'oac st. Sate l.lito, To i ucrense the area of cr'oernge, the 

antenna of the roaincaust source must bo e3,ovated, Withey by trannr:iitting 

from a lanno or from l slllite, lcOweve r, accumali tliod eNxpei .'nl.''1 
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vi deo w't 21 a_ e .,strongl y sugge~s s-that the irausmiss ion of V. inl.1 oiU Ma 

is manIy tiUMCS ' - xp J'viv', tii 	 t'in Smiss n from i-i In :..l',. so wmuch 

cliiuina ed :fromu Ibn nnnlysis.so Liiat1 thIi s Sternnt ivu wns 

moy bo One of .twoJvovac 1, s depend­ntolile. t 

nO; Ihotte olevi sio rcco:vv is to be modi i cd. lhe 

Tho irOc L.i)rondc"c, I;ndst 

i ng on whether or 

least oxponsivO vairiation (from Lhe aspect or roeccpt.jon costs) uses the 

convnLo ruc.. 	 Q .. " " c a 
exl'ens ive antenna may hU preferabIile,m orO; sun i tire e rev and a wore 

i.sunchangd. Ilowo\,er, usc of tho 
but: fundnontlly th l.,evis ion set: 

a Da vc and costly Sutlel lit , Icause (1) the 
conventional Set rcquires 

AM (nm!pi iude mrcdul tion) Io eo-nlorm to
WOChlIion remnin 

and (2) the low gain o:f the convent ionnl telp­

method o:f t mons t 

the current sO t design, 

thW sat il tundI of'
Ihe renompaisaL;td for att
vision receivCr ,nnlemst 


In Work i,
hroujgh incernsed m d .,'ated power,the transmiss ionk I l 


StO discusses the tech-

Paper No, 4 in'Voluwe IV o1' this re,rt , 1. I. 


in the timec r 'awe of tho
bruzndca st a UIino)ogivcal fensib ity of clirec 

foa.sibhl. In the see-. 
stdy. The conl)usi on is thol this option is not 


sionJl t Alcs p]lace at S Ill'
 
OnC optiion of cirect brondeOist 	 , the Lti sln, 


met hod of modulo:lion is ', (Froqcunc.cv
 
(a microwave frequency), and the 


and frecuenc,y n'ulo­
mochlaltion). At Slir, nntenat-; have uIhiher gain 


o 
bamK radiated py,'vr, 12he 
tion results in hi gihe r per-formance 	 for Lh

"
 
and a spocial .intunnr p

be Odupted to rjuccivo at SiH'*,receiver tmust 

a.;

feed minst be provided. Th satollilt:' need n"t be 

ampfif1or, and 


th cldirec broadcnsting option chscrl'i.,d above and
 
powerful as that of 


Lhus is fonsible in the 3975--3979 Lime fram.
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, thod of App'rc 

1 h;'In~ hovc1 dPr'evioru;, MOW a]i~~ 3"i.t ui to 1K~ duve]l~ciw o 

.V;a riots computer mc'odl 'or 	 so LI ite ys te~, Someudu-ls wc rv of I he 

thiey weve vapWil1 Of inn ipu ILnai . Irgce an'­
geOroia I I zLl type thlt is, 

bu r of inaputs and prodUic'I ,gde -'Ins 'or marny differnt kinds of .na lo]io]li e , 

and woru, haud on a dc'fij a I ion of the serviceSome were scrvic e--or.ionetd 


~U~i7~r~.a~ to~~iVwas-to proviMd;~ ~ ~.
 

The curren.t study Iboughl t:ogether' economllis;ts , educators, and tngi­

heelrs. The unn:nimus; nopl:ion of the .eurvicc-oi.ented rathur than the 

torol r'Iicnl n nch t I tidy terp cIncotu'agod the ,ginc.' i',e p)'(p by rec'ii stu'e 


to duve.lo s tchooecuarrohNi c ;;]l r *oI un insr: ,]
spee inal 	 pU to 2' iOdelis 1truct .ior 

systern t IraL[Con "converCse" witlh the (chln,tor rind in aurm iijl about 1he
 

i nI]. cosri(muOclncC of his dywatarKds for qirail, ii1y and di vers i , i a .du­

ofn'ul
o W serv ice, If'the edt irca ' does not ihe tiIe t1r. c () I thct JOan] 

iniatiln] reluos , he can re'ise hi.s speu.ificaI.Lions and, midnu us latlcr, wi ll 

receive now info rmation mg heoi'z chonfges;. The i tundudIi Ir:ir 	 result 

of such itn-machline discusions in the optjiho:t ion of the inst ruct ional
 

systemn (aL least in ItsitSpect:) rathe' than opt imiziat ion
qrnnt Iflide ) 


of hardware. An add ijtiM] adv'nn I n'of the sc'rvice-oriea cd~napprouch
 

in this study was the cnahnbiity it provided to opt imuie sucparrawly]y tiro 

or ilst. systemrs t'", CM.u
slpecIific ci rtum.nLances the Iruc'tLi anal of th, 

studies. 

The coMp].:ity of' Lhe p'oblem" :and the sh urt.± gc or Lime prevented the, 

cons 'truction or a siagle comahLltu'r irl'Ogram tMO. Voulld doveo]up the insivu'u"­

t lOaW) syslelm t.hrough ill] a its. stps, ].as; tead, thie ocoaom Icmodel 

'C5. 
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11 Pro
fow ml~iIO pnogroos T~m'he NMi~'tI MW 

Qt'wn Ocons is~ted Of four 100v 

costs of t3rmspuot
thi c.ost cf thu mic'o:0w-tv 0r th- to 

granm calculated 

of tap ..iibranvie, id the cos t o' 
c Ct te iMmajor cnterys, the cost 

the sume qntuvrs;,ed inturconnlOcIhe second progrmiibroadcast N-ations. 

those two prtgiums cal­
sall..t i Together,

by ieafns of the rebroadcalst 

tho i u' IIru­phnse R d \levvlopont. oChe 3,ilt3.y firstculated the co.sl t 

eeum ,ntidcptr

Ile second StP90g of liheol~y

To stimulate 

a direct broadcas t snt­
coverage by adding 

costs of poducl ijou, cistrihiuttion , and 

program cXtVunced the ava3ail.1e 

syste. The uducationa.0ijito 

by the fourth Iajor program. 
wore calcu.ttecdfor both stagesnrecoption 

with the oher thre 
was coss-c.ooctedprogram1his educational, support 

or the di'cati oi)ia. componvnt cor-
A every step, ci.cu.ated the cont

and, 

the in turrelu t i on.-Figure 3. shows
the h ardvare compontresponding to 

m , . 
ship of these progr 

WP~ #6 10 my 
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FIGURE 1 

SEQUEI,'TIAL RELATIONISI-IP OF COMPUTER PROGRAMS 

1975 19791970.- 1975 
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1)]SCiCII "j'rJoN 01," 'I'tii: HIEI]iOADCAST S A'T ;] ,:i'nB ]I0lOi'lA:M 

L.no Nunber . us c I, i !, I 

10.15 Sets up te 'Intri cus to 1w used in anri).j1111m co:; , 

.10.2 Opens a filo in which the nflmi s of individual cos;t 

c).emen ts ar stored. 

10.21 Reads from the file. 

10 .8 1''Iogr lt i.;t'nrts, 

11.7 Estab.i-hs the initcia) yela oF tht, l'Ogrrlm run. 

10 .71 User typeJ in th! year (NY) 

1]J.8 -

11.84 Cost elemunts for sevun citegories and J.0 yem'o rwe set 

to zero; piogrl ti'kps to ]ilne 37.2 

12.8 Ask-s for]he pea11-to-ua.!'S noise ratjo "rnd the numb'vr 

of \,ideo chanlo.s; 1]1ec'0aVe gjven naRes R and V. 

13 .3 If the numh'r of vidio clnnc!: is 0, then the video 

bnndwidth is set at 0, 

13 .35 Ri ecquals 0 and , col-respcnd ngly theic v'deov'.oer carie 

in dV , is sot to a veiy'small value (-250 dlJW) . The 

numbolr of program c'hauns accollpatnying the vid Ceo (P1) is 

sat to 0 . The program skips the viduo calculat ions. 

13.6 IDescription of the video channeul starLt;; baseband Is set 

at 5 Mlz (5'6) ; total bandwidth of video is the ba:;sbAnc 

tilnw the numbei of video chnnels. 
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. 4 •-;ld.. ...... 


1d .A staztemient 
1.00 

1.5.2 

15 .X . 

I.. 

].364 

peah o i t I On 	 thiproarnm starlts a 	 loop in which the va"dcvi unt1 wili 

to hiicir e [mdC )ug~hcn' \,aitie, tbe ,,ndurl.ly set 	 nhhe 

are Wii.tl; s tart ing
penk to punk/EMs 	 ratio reqilreints 

penk devi.ation is 	 I-MHz. 

is r0sed by 1 dB 	 (by iiplyitnpi'ig it' 
Peak cleviation 

by 1. .). 

is twice 't]e sum 	of basealnd
Cnr'sons' rule, banchidth, 

plus peak dcvi ntion. 

the iinprovemuLnt for
iodulati on i riproveiint,Frequency 

.a narroW channel inl the hanehandIn, is gi en 

ndd i Li onal] Y'ctor of 3 ( 5d1) due 
'lii s is Tol owed 	 by the 

of noise across 	 Lh' ba-;c 
to the tri ingtula' distibuti on 

band. 

as thecarrier to noiisothu mniinium required 

l 

Establishes 

and frequency nodul 	atJon 
user requirement 	 ess 18.8 

is the sum of p r'-etpiphasis and Seight­
inproveieenti (IS. 

2	 in a625-.Iine pictureing allowance;-- .5 + 16.3--fo' 


5 MHz bandwidth)
 

W. if'
to noise as 15
Establishes mininmum carni 

unhi3, c, thdn 
carrio r'to noi so 	 required is larger 

m. is di ruc ted to 	 t{tOiiei. 300 and th.' peak
the progr 

timo-' it: is 15 dl,
deviation is raised again. Th first 


nuts Lo the Inue. line (line

or less, the program cont 

.10) . ALthat point, the radio bandwidth is convoit.d 

to mLegahertz; the video bandwidth is ronsirned RI ; the
 

thre bidwJ.dth Ai is Clcl;ated and

therm'irl noi sc in 
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IWWU o:5 do P igiiv than f he t lt i' 	v,the QitlOn ~rWI Jo. 


noise.
 

is aMdect 	how min PHl (pro' ram chalsnol per WOO chlwl)18.8" User 

ar-e nlccldd, 

VC i c cl .ies) r( r tcl' 
hn the option of usling fov (voieo

19.6 	 User 

phony. 

s that the quality in the t•lephony h .lis V dh tM 
20.8 	 Specifi 

4 MlWz pen 	 tel ephony channel times Ihe nuwbur 
21.2 	 Total WObail is 

35 kHz per Cnnel 1 i.tc's tho flhl|IH.)lrnu 

of telephony ch]annie sl, pu.s15 

the ho toln of tih, 1.&;L-ha nd. 
of l)rogram channels, plu s .2 llz at 

a quanti ty Uanumb tu' of equivalent 'Voice chnnels by
21.6 	 Sets up 

dlividing the i~a5C1)lud (above the 32 kHz) by , kdz; if Ltat 

boar is loss thl an 240 c:hannol s, progiqim gq tor,5stotem.entl I 1(, 

Mtg (hnmior
wh i h scts the CCITT loading formula 	 - 1 + 4 ti mes 

r is 240 	 or huvu, the pri t,' . * 
; t

of channels) ; if th.' nunb 

15 30 formuna.390, which given 	 the - 3 log 

a 13 dB p3us an allowunute f ' th, 

statement 

Peak factor is established23.6 


For ]arge njumber of. channuls hi.s is
 
numibe' of chainineS. 

it is 39 dil; thi.n appr,.:m­

small.1 

di, and for one chanln]ap)roximalte..y 13 


r e d 
 enough.imation i.%,onI.cld good 

peak power as. the ItM, (duriivd from the load ln 
24, 	 Sets up the 

formula) plus puak factor. 

for c loop thnt will. incv'asc theI test dc i.Lt in, 
24.4 	 Program prepares 

tnt il the user requiremeits are met. 
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Prog ram beginrs with a tes4t devxi at ion of 10 kiIz and rais;es it i 

lIne 24.8 by I dB at a tim.o 

25.2 	 Punk deviation is seI: up 'to be the atnplitude of a sin, wt\o, the 

or of 1] tvtelphonceporl: pow:cr of which is equal to ide p-Cpc 

channels. 

25 ! lses Carsons ' rule to calculate: the total bandwidth. 

2 Et5t'bli .shus the modull] ttion i nduN sqiii'ecl by taking the rti oiof 

test duvia Lion ovr bochtnl. squared,the 


the Mid o bandw idith over twice,
Calcuil Iates bandwidth improvemaentI,2(;.4 

of the vol ce clin.nel.the bandwidth 


the two ilSprovemcU ts,
2G.8 CnIculn'os the product of 

27.2 	 Calcul.ate; the thermal noise. 

to lpcor,Calculates the threshold ilmprovoemOnt accor'ding u.oe's
27.6 

sa that radio ,ndwldt h must ho largerwhich (in offe ct) s ti]o M 

than either (3) twice the baseland or (2) twice. th. poak dcvia t ion 

(whichevor is the larger) ; therefore, inc 27 .0 nsk:s the cluestion, 

go tois the peak deviation larger than the basebnad? If it i s, 

staement 20, whi i'ch sets the quantitity F (I'fiter) b:nid dth aI 

equal to the peah dovinliton; and I[ it is not ]anrv,. than thO b 1se­

band, progrm goes to statementt 2X,, which sots thu fMlter WSud F 

as equal to the baseband. 

Thresold i; 10 dm mius the threuh.ld W;nrovemuncn , which is the29.2 

J og of the ruti ao of rod io bandwcld th orer twice the f f Iter band ­

width: the requilrod carri er power Is thermnl.nolse plus threshold; 

Eil L ,, H, ".l)ocroas in the Th :lTold. ,i V , , ],requcinwy. ., dhacl: " ' 

Proceedings of the Ih,, 50, January 39,2, 
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mcmit p)2,11 2 *5 L1I L' vo i gt:t Iugi: cI. r1 1e tbJ, I I i inz L0t I 

rntait C) I arger, thnn11 tlhe 3rc(jubernouI tL ( N) i)'Il~idon I 

from the ]oop; J[ i t 1 o t., itl goe:l Io F;Ltal ilwt. 2o 0,\h I i In. 

creases the tcs- dt'viat'lon Itiiain 

30 .8 Con\,cvicr;Ilhe tem~t dc,nLJon to lIhz. 

31.2 Conv-s1: 11the radio bnuldvi lb to M!lz and vtnau,1os t 1''. 

32. Video po',w'ev is converted to wItts, 

32.4 Voice power is convrted1 to weawti;vIp, or a qunl::ty )u Ij I II] 

to watts. 

32 .S Acd s the two powers togt iher. 

33.2 Converts the cuanitity bck... to . 

3d . Il i 11ni1g of a program, statC,)ilI If t GG. . er iilw. the cI 

systelm.IIQ e temperttire . Sysv tc.]il nloi.sll t.ehplra i 'e Is i 'Il ill[­

name 'IT'MP (Jt is allso givv'n al n,e of "']iI"W0, since in tho l) irct't 

Broadens t ,ersJon of til*,ro-r' otheUP 11,e eoilribt io .( ould 

be added to it) 

37.2 DIroc. Is the control lrogra:i to s tatc-1,:,cu L ],l1 whi i the b1. ii­

nig or the video bandwid th cal.cult iun. 

.37I. Marks the ponto11 the proram at whi cI both vco ;d' Id Il I, 

te] ephony bnmdw Id Lb are c a1 cula t Cd , ind thu poI'Xa:I oni itu.' 

38.8 Rad io band i.; t)eI phony b.uIi .d itI plus the, I, ibCr oCf vil,,'I) c.lh 1­

nel s times L.e video bidv'dthi 

40.8 U.C-1 ' is aklled ahou t the flutL-Ml dClk uter ()] A) and do.,l iink 

freqnlolc'y (!)F0 

I G0 



.... 

I, 

'12. 

L.ICa(!Il~I~iti.t 

csO ig 

h 

a choice 

a 
oY 

the Ircce.-viz V, 

01)1t. (ii; a enhouous ori, t ii.is equal 

to ., and the prol goes to s latemeniL 2 , w11 .li s&t tle hei gh ... 

44. 

.n 

Calculate; 

3.--;; o[:herwi sc 

the ptth oss il 

II is 

two 

welltuto:as-oiven by the 

sec tionls fSRji a 

user) 

CMtio oI' thI 

45 .2 

down1 frequeincy and the o) ,b ta) ]loiLh.t 

User clecides on the si.zco of coverage 'at ives the two sides of 

a voc tnngJ e X And Y; tll( digonl ifs, ca culated in Jine .18, then 

fo].lows thc calcul.tion o:' the aneunna bc'mwindth requi red of a 

50 .F$ 

safe]lIi e antenna. 

Converts, the bwiv'idlh of the sate] itto amtenna int(o the snt cli to 

5 1 2 

an tc'lllt glIll. 

n t h 

a.1lowance for 

path loss as; 

nntOila effic 

the i:olropic 

e ncy and il 

p th *oc:s;, plu ., 

Oct)sthi sum of tht 

. d 

two 

, 

51 .6 

antn alqnq. 

User choosfes..; the lnumber of stat IoV rclru iing t . phony (I ater 

these stati ons are called, trau:mi t-re'ee vo stations, "nd tht:­

number is given a name $1) . user a]so coooses the number of 

received-onl.Y stationa (liST) 

52.8 Tho powver roqulurcld by a 

is given the 

phony , so th 

( tlie mi] tip]o 

station us.es 

5:1 .X Dist in1gui Shies 

,imeONEPIt, 

ievoicc e 

accesFcolf 

a '"Iart of 

the vicjc'o 

anld tas tt od' by onec 

let, , ,, 

with onc* stit i'l-osnto.Jl.itc to conver'se, 

hoeover thi appliconly to tole­

is the uliblleor of stzlt,lls t,ines ONl13';.lN 

igtnai Lon, where eic1h LratlsI;rt IIIt 01'th 

the total :ate]i1t, po..er1 

power;-1 which1 i received by al 1, the( usvvs 

cc! powver (On.S'! oeuser, from the( vo 

I 1 i c :'': ; c . e b ll tl s r 

http:ONl13';.lN


511 EqbJ iphr' itu powr n5; ThO mumao idW' Nvo moai~ d WPM4 Well. 

powers, plus PSn, plus 2 dB trav li.ng wave Iu1) m, In (this 

is theU u imiter back-ff) 

54.8 	 Displays satullte output power cuvov t.c, u..w a tt s. 

56 .0] Start:;cu].culation; tha[i deIbermio satel. ite wvil ,ht, givein 

satellite power, .nateli:te antenna gnan, anI the uumbii of 

transponders.. 

56,0)1 	 EstablisIhe:; a correction ftlv; tor that ,'airIo.; with I W. e and 

descri bi the 0 of sO] n' cull. geunura 1.1on.offi ci ency 

56.02 	 Establi.hes a corr'ection factor for poc',e tubo err .ivc, IWv." that 

.vares with freutency. 

56.035 	 Calculates the numerical value of WOWtellIto anteui gain. 

56.06 	 Ca]cuItes the weight of the antenna (see'(C, TA , ',c.ig, 

and T'ab.Ce 2). 

56.07 	 Caln)cutes the weight of the power supp]y r5 a function or IN. 

radio frequency pui r re'qju ired hnid the two coi'cu Ii on s In:tolos, 

* PSF (sc Figure 3) and 111O. 

56.075 	 If the w.jight of the power sulip)y is les; than 5(0 IN, then 

the correction factor .355 is omitted. 

56.077 	 'stablishes the wuight., of a sate]]itu in orbit cvs the wight. 

of the power sUpp.1.y, plus the wciglht of tLh anten-a cotrih ibt:­

tion, plus 50 lbs of the hasc s, rucLtuve weight, plus the 

allowance of 5 Ibs per video transponde'. 

RfHIO :v*,," convers ion effJucency of power tubes
 

= .4 for UIIF (500-900 ,Hlz)
 
and .25 at 4 C;H:= nd up.
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SATELL1 'IE AN ']NNA WE'lG]lT AS A 

O]? ANTENNA ])JAM,'I'IU:FUNCTI]ON 

i)amli~toCtLWo igh 
4 GITz (ft:)(ibs) 

201.00 

800 MII?. 

20100 

40*280 

60700 

80*1,200 

1002 ,100 

Sourec';: Ba,.l o] chta dcvjcQ)ccl1by NASA. 

,WIT263. 



Figjurc 2 
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Figure 3
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5~.8 Es tali sllo the launch weijhlgutf theic sate) I jIte as 2 .25 t.hes 

thc weght in orbit iinuoch wight i!"tleu d:ispl].\ecd (se i 

50. 8 ''hc cos!ti of ttI su tlli to a Cncth n oFf satIe0.l ItL Welht is 

, ncacucl1d id JIllyC(I 

58.1 A qunnt ity cnlud DlhEFT is est.abli±heclcd see Table l) '". i s Is 

the e iht;h, "of tie saul] Ito times the orbital height: (in 

tholulands of in l s) ; a series of s IILL.eI ILeLm s nuthLlberld by st L -

Monlli s 11 the 900s fo.Iows ; a boos ea iF;s c'hoS , (Idepending ol lII:''. 

For ns tance I.ill 5I8.8 (stat ement 901) s1) \'s: if IIEFT is less 

than 220.0, (1i splay Boostoer T.AC:,I)].DTA ('riru,.t Augmen ted De]. ta) 

the cost of the bo-ster' called B00SD0 is set at'. 3.5 mi]lion 

dollars; one satellite can be I fted; tile numihr of ]aunmhs 

requirc'd is i. If hFT F 3ess '1an 2200, the control passes to 

the collecting point (statcment S8K) . Other boosters are 

selectLed ill the satlnc way. 

65 .2 If "..1jft is less tan or equal, to zero, no ava l ble boo tor 

1can,ifft the satelliLe and the progran is terina ted Thiso can 

ol1ly happen if, in spi to of sicce:sive upgrndilng of the power' 

of the boostur, thu prl'gram arrives at 'the Saturn V and It still 

cannot lIft the sate))ito, In stntlelent.90G (SAi'th1N V bo ter) 

the quantity "lift" is calculated by 'dividing the actual'capa­

bi]Ity of 1rn ll'n V jnl:o TlbJh cutoff point is reached when 

the l.ift capabJ'Ity of Saturn V is exceeded by a fnctor ranging 

from,.l to 2, thusq alloving for advncus Iln snte]]3I te tuchnolo,, 

, and poSfi 1bI futle l'O Idiicna.iph~l!to thU Sltuli'n V booster... -
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LAUNC I GIlT VERUS WEIIT EN 01(I]]'1'M" 

Usoful
 

* Spacciaf,1, . ......
WeiIhtPa a lI . 

B__ooser.._ . (tr -sit orbit) (1b) ,l o_ 

Long Delta 
DSV-2L-li-364 -3 695 l bs 304 2.28 

S LV -.3A -/Agona 2,266 1,020 2.23 

A4las Centau 4,100 18,10 2.23 

Saturn 1). 5,000 2,250 2.22 

Titan I] C 9,000 4,050 2.22 

Saturn V 110,000 47,000 2.22 
• (60,000)
 

Source : Hughesti I|I Aircraft data pulb3ished- N,in Rubi n, I'.A., 
"-'TV Sate)lites for Deve]o)ing Nnt ions 

PaPor 6S - 2, ) OroseULed at. AIAA 2rnd Cou)uu:iwmnca­

tions SnillitQ Systems Conforenee, April S-30, 
San Fran c Jsco, Ca].ifornin.. Us nZ dlata provjdud 

in thi ; papol, a soparatud'weight of 700 b ; 

and a final orbit vweight of 300 Ibs yieod. a 

ratio oT 2.32.
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66.8 	 Lift is fiiIalYe') 

td nwiikop 	 or' :4: I
67 .2 	 StUML cal1cul ations ihnt do erilne the 1 oqui 

ollites to be lunched,'if the orbit is not synchvonous ( et. . . 

Figure 4), 

67.6 	 A cjuontiiy called BATS is ca).culatud (by converting to the nuxt. 

h h'er integor). 

us s -c 	 culatcd and dl'sp)~n\Cd;, hoW,,LVO. j ­
.... R-..--..:..The- num ber-, of-iaunc '' , 

the orbit 	is synlc]-rol.otl, program resumes at sta tonotl[' 24, 1Wiv 

69..6 

70.6 	 Booster cost is displayed. 

71.2 	 .The requ:ired sateli to banh/J.dwth js ca]culatdd and di spl ayed 

(the 'voice"' bandwidth of one user times the numher of .,tt ionn, 

plus the video bandwidth of one chaminel mid a guard .1pa ce of 

5M1v' l the of viduo channels). The satI.11te band­times number 


width is then displayed.
 

72.8 	 User chooses, up-frequency.. (UFII Satellite noise f igur' is 

assumed to be G dIB (line 73). 

is a;suiied to be.17.5 cb.
7. 	 Satellite receiving antcnna gain 

input.73.6 	 Calculates the thermal noise at the .s.lite 


required at the satellite input is

74. 	 The received carrier power 


12 dM higher than noise, to exceed the FM threshold,
 

79. ­
the satoll 	ite receive acmtena and the

74.8 	 Calculates the gain of 


up-.link loss.
 

75.2 	 The 5 d3 allowaI,20 is to compld)Csate for rain and to proiide 

margin for power con trol. 

• ' " 1""0" 

'. . . " 


\ PG-].i 	 my -, 



Figure 4 

NL/ dLR OF SATEI.LITES IREQUII\EI) VERSUS ORIHIAL HEIGHT 
(NO,,NSYNCI-1RONGUS SATEI.IITES O141.Y 
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"te 

75.6 	 1,11io req u jrod trnnfl'ittor power fo01one( cha1nnel Ii vnd ule~ d and~ 

~1c~silf3'c1 i ,l~y 0110--Slat4 1) , I,I .. 

.78.51 User is given a choice oflifting el 

the booster could lift more than one, 

* '-78.8 Calculates the launch expense in milli.ons 9f do]lars (the immu-" 

bor of WOWelirS times satellite cost). 

79- . . . 

~79 . . Ua~oio~o~nycanl~r used,~%9Ik 

station. There may be many more video channels in a s tellitke 

than are neded by the avoragO s;ttion. his quantity is namod 

VA.
 

79.2 	 Starts calculaing the corisis of tlie earth statlon ujluiPm!W; tW., 

cost of the badebrndl equipment is calculuted as- 'number of vidvo 

channel's plus one times 25,000 dollars per video channel. 

79.4 	 The voice receiving equipment is costed at $5,000 plus $3,000 

per AhZ bandwidth and the video receiving equi pmunt. a S25,000 

for each video receiver. 

79.6 	 The cost of the voice bandwidth part ofthe rbeivur; is sop.­

arated out. 

79.8 	 A distinctidn is made between the cost of the front-end at dil­

ferent frc,quencies by directing the program to line, 206 U M, 

frequency is less Atnit 1000 MLIz (see Figore 5) and Lo I li 207 

. • If it is more (see Table 5). 

80.4 	 Calculates the equipment cost as a sum of the costs of basebhnd 

component , "hu..]F component, and the front-end (in thousands of 

dollars). 

.72
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,[RPONT4f-ND) COSTS 

10,000 

6,000 --­

__600 -­

400 ---
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CO''OST OFc:J'i 1N'JA, XCORI J 

(D"t> 1 '000 ;1. 

COST11, E TEM i 

No.isc, Yigurc- Tcu1)Q'IpetliirU Co.t 

2,00(0 200 

5 G626 00 

100 .12 ,000 

'/0 2,0 O 

Sourco4 : ];Ilrt IXJC Ct ic and" 11"."C 
comnillu i; a t ion" i icr; nc. 
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. .-an Lenna- te.; F,t1es--o s 1-an 20-T cot-,go to .Csta t 'm I I .. 

80.W1 --

80 .93 

,5); if 

Calulatcs 

i ts i0-ore,. go 

a]l antenna 

to statement 452. 

. 

coslts by..cuvve fitt:Uing (see Figllvc!': G 

80 94 

and "/, Tabi,. G and 7 and Fi,[,'ure 8) 

For the urposc of calculating procr'-ellmtmt 

t OniI s i11lO bulV.'\,Oll ,flt('11)15I Of ].C°F;1 t1,11l 

costs , 

20 anLd 

a di. 

M0 -e 

1n1­

lb an 

20 f tet iln di rU~lte, butt this di sLi wltion oil]y js use(dC ili the 

]) -­c, t Illoadeas:t Sat:el I .Jei r)jpogr'mll. Il the oleromd( u;1t Sn.. -

el 1te l'Ogromi, the quaiiti.y naiaied RUN, at which the antemnws 

Qre asumed tCo b' purchased, is sut to ; in the )i IcCt lo:id-. 

Sca- Proram the 1 
- CuIse dcacn U(10thm 11t1!bc1' of Se'ts' aind thO 

qunaIl i ty purchnmced at ally one tile . 

8) .2 Cal c i: t es the cost of translit t-,I 1wl equipmell tt a b, ic cost 

or $5*O0 pitu $15 ,000 times the sq reroot of the trans!litt.r 

power' requived (per "channel) , times the number of ,ideo choll­

me)a, tlIIes 3. 'rho factor of 3 is for the 5 dB prop'lgatioll 

ll( sig)l1i] powC'1 Control mlaln'ilI tl] owtliCct discussed' alI:ove 

(]Jne 

cobt 

75 .2) ; 

i ltos I _2 

Lat:ion do. av. 

(to alIlov, fm(w) 

(S'rADO) con sis. s of 

t lation costI), 

equ(i Vnt . 

Jius an 

'dd It1 4onl a n:tlOwlt (alltel lla li it ,er ovor 300, t 111ites 1 ,000) 

wh ich repie"emits the instn]lation costs of the antun na." TIhe 

,2 

Sc.,!,t j"I it thou irnclF of do.lar. 

Sc s,. ui1 it qtti I t Jty calIed ON 1, wl I s a ctIqst of ole stt o 1 

in mll]] on of dollarF. 

( .,. 



SFigjure 6 

l CO ST,- RUS:ANI b Z..
SSA'TELLITIE-VANTINN 


6 

F 

1,3000 cr 

0 

7N 

Soo
 

0G
 

20
 

V 90 10,)I.toCII10 13 1400 10 2,0 3,' 0 SO 0 

I.
 



- -

Figure 7 

COMPARI SON OF ANTENNA COST MODELS 
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Table G 

ASSUMED AN ] ,'NNA COST AS A FUNCT ION 01' ANTENNA 
DI AMETER AND 0' OIJANT .lY OIflIhIEI)(I)0:I lar's) :. , 

1 10 

QIJAN'J' 'r'V OJI 

300 

IJ,,I 

1000 20 ,noo 

33 19 

399196. 
'13.'31Vi T 5 "." 

11 .2 

126237.1 

3319, E' 

39919- 6 

I9f) 

12623,17 

3,1,V 

3991.9 

,r 

990 

-i I 

)25.8 

(,,19 o 

• 

13133 

~ 15 

". 5 

7.9 • 

I11093.8 

D 7.6 

'C)15975.2 

.. 178
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Fiour 8 

ASSUMED ATENI'4.A FEfl), ANITENNIA TIIPOD, 

AND ANTENNA COST AS A FUNd\ION OF DIAMETR 

AND QUANTITY ORDERED 

,--030--i--

,
8,000 -- - -' -_-- ­
61f000
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00 
 / 
I....
 

too 
6,00 
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200--
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83 115.lUE is the costs ofi station mirii te)nm , It is seprnItced 

into ti1e costs of foreign personnel (called ex:patriateos) 

1 toO, 

8:1,.6 l):,;pl)~ys th co*; t 0oOneM ';tati:on , i ts equClpmont, and i.ts 

tVCUllittQV part, 0.1 ill )fll 1315Or lof.lJr.A 

84.12 'ille cost of the rccivi,)g stntjon consists of equlipment cost 

t tllila COsFt and .os* tile cost of tihc te]op~Ily pll'I: of 

the receivi ng ecjtuilwicimt (i6OI) . dentienil allocation, ns; in 

].lne 816C o,oyuit; mande for Lntea 5ilstalatJol. 

8,1 .F . Tlc co!t of the receive-only station is displ"tyd. 

84 .4 Sots uip tho qailntity ALl,, whNvIch Js 1wiibule of tranminit-receive 

stations ti, ws OE,and of rsc, vmibrvlu, stations (hiST) 

timies the cost of one receIvIng stOtiJon ('FTADO). 

84.,11 The cost of all stations Is displaycd. 

8.1 .5 Sets up a Do loop il which the cost:, of additJonal ]auuehc­

avc, incurrcd every three years. The first year of the plograi'l 

is n ,wd I, (lino 1] .72,) 

8.1.581 1,tahllshofl the cost of the first year of the prcgi'-ri as thc 

cost of a Lattnch), plus a cost of the additional boostt.a held 

in roorvo, plus the coL of SO porcent of all statioms The 

sCo0o1d DO loop starting in 84.,59. 

81 .5i Sets cot:4 In categry 2 (local country costs) as t'w r'ml( tn.. 

inil, 20 pecent of all stltiofl.. Ctegory and .1 costs azo 

cw- Ls of mtipuWel' 

. 181 



85, 	 Thlu tot; 11ii LI 1; 1~ Cog.[2~: -thc o v 't;t)i 

Cosit of thcq sal(AUiit pJllr$ cos t of lalunv1l pJ~'o, I of 1 ~ 

86.1 	 IioL;tucnUo to vg.ciit !0-11TS, ill w!) i ch i he cot L' ()V 

DiVC ',II 	 OA X0L; 



STA'EENTS TN 'J1 I)AECT JI',0ADCAST PJIOC.A, 'rJAT vII'FEi
 

FIXCM TllO, 1N ',IE RTIJ',BI0ADICA, IhgG,lSA~l
 

J,inc Nuibo, DNumrbieion 

12.05 Ashs tloC user to spcvcify tho rocoivur noise f igture in dB 

anld 'it.io ]2.11 converts th! noise figure: to the. Ie­

culver' t.Mqleratuvo. 

12.17 U7e i' it nskcd to speify the rec ver environment; the 

int:ni;J on is to a]low for more than v normal amount of 

noj;o for 'eceivcrsF opcvat:ing it I frequency of less than 

1,000 MIz., If the Onl,iVnn1ent is countrywsde, theni 5 0 " 

of 'nldigenol. lwois s IIadded to the Cffective noise. 

temperature of the rcciver . 'or subulbIs the fIgtl'e iS 

2 00 , and for the cit. ej It Is 10C00 (,;e Figure 9 and 

Table 8). 

70.9 User is aslaed to determine the number of r;iver stations 

to be reached at the st rt (STO). ancl the cnid (ST) ol' the 

perI od. 

71 .3 Thu rate of gro\vth is established, assuming an 

tial Increase. 

79. Starts the calculations of eqruipment eo.ts. 

79.2 Establishes a number, K, corresponding to the exponent 

to the base 2 oX the quantity procuv'ed (that is, the 

number of t imes thu quantity is doubled). 

80 35 If the doll-flre-qUolny is not bet%,ieen 1,000 and 6,000 ,,I,, 

the cost of the locl), oscillator Is a,;suned to be zuro.. 

If the down-frequelicy is between 1,000 and 6,000 Ml, 

the cost of tOr local oscillator (pvoctlvod in a q(tan1' ty 

* 183 
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INDIGENOUS NOISE VERSUS FREQUENCY 
DIRECT BROADCAST SATELLITE 

........o1, - - -" '­0a0,000oo ­

1,00,00 

600,000 

- . 

... ... .. ..... . 

6/)uJ 

" 

400,000 

200,000 
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- - - -pu \ 

. 20db SIDLLOBES ASSUMED ..... 

rY832.23,. ;t:X "2 . C,7 

(c- t d; s\ ... . . 

Tc'Ulc 8 for details) 
... 

801000 

60,OOW)_
60,W00 

... 

-. . .-.. .--........... . ..... . . .. ... 

40,000 - 0 .-­

20,000 

SOLIkCE 

200 400 600 80) 1,-00 

FREQUENCY mFl-

Ro,.Jr re Dat Foe.RaJJ,E inc , Int,t.na lloc nc. 
4riFEd.i. (N York, 1957), 
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Table 8 

1GNOUS NO]0 SE \'EiISUS FC],QlENC,' - )P1UCT BILOADCA.T SAIfL.1i 

LEAS.T SOU-\R,ES CURVS FIT 

CURVE TYT1 I N 1)EX, .F A B 
DETE,1YNAT I ON 

I, 	Y=A+[ BCX23 7990,13 76!.o514 -,88711/
2. 	Y--A .EXPCEl.X] ,95F,15 6 15 651 61 5, /1116 E-.3 

. Y=A.EI i/X .987223 -21013 /1 4 i0A6o 
5. C +B:.*X 3 9'..)89(i2 3 v 10 137 E-- 2 1.8213 E­
6. 	 Y-'XLA-:,.3'b:,X) .621763 -1"'.9824 8o59106 E,2 

DEiAILS FOR? 3 

3. 	 Y-A*[;.fB3 IS A, POWER FUNCTIO,. THE RESULTS 
OF IA LEAST.,SULIARE-S FIT OF ITS LINEAr T, ANS O)1 
(S'W1F, D P4 ORL~ROF ASCE,'KONI, VALUES Ow X) 
AN-P. AS rOLLO VS1 

Y- f,1"I 	 I.-AG I IltO. Y ..A I'JA | yl C V1,1 it ! r l ,. 

2I 	i 7(0 690- 16 , 
600 38 38. 3703 -. 9
 
8P0 18 17t 950)2 .2
 
10 0 10 9.9577A
 

.4.
 

' ,,1I'Or,
' 'L " ' 	 28 v' 

http:SAIfL.1i


of oA) is assuaed to he $300 pJh.s a constant. thatle , 

on the frequoncy (see Figure 10). 

cTh('ort of other recoiver equipment A anWiiined to be $206 

plus tho Cost of local oscillatov (VOW rtpruents. t. cot 

-ofcibn mixer VfIohon guantitWpeught-in~n 

80 .402 	 11 the numier of prog'ram chavnuels po vieo ,replr than 

one, an additIonal $100 I allowed for a sepnrt:e Wound rc­

cc iver that would offr lan option of ci ifft'vrvnt sound e] an­

nels with n 	 g ei\n video. 

80.406 	 The cquipr;6nt post is multiplied by .85 raJised to the lpl nep 

N, wIth N ksestqblished at line 79,,22, nhaovcl n thu m:idc1 

of times a qunti ty was dopblJd) . Thus, the actur of .85 

QOf.iiios the 'learnJlig curve of 85." Tho coot: of the frott­

end or the r'ecciver is iilarly reducud in cost at l..int 

80.31. 

80.94 	 A variable namuud RUN is clef.i nc n a sqtir, i'on! of th ,. r,.. 

coiving stations at thu end of the period,. The stnt vuent 

prOSup)ipoes that the ent'ire pocuroct of an tcnu wu3ld b. 

given to one supplier for the whole period, 

80.942 	 IlCnwevor, the user can override the above assuption and 

divido the woon mriy svpp3IerF. Note that, thepreurr.ient ty 

,distribution of quantity arong more than one suppli er afplpit.; 

only to antenns. The cots of the front-end (iibwr ond Melol 

oscillator) have Already buen reduied, depending on the totl 

qutantity purchosed (lint, 90.4OG). 

I 	 I 

WPO~4~9 u 



Iur 10 

20 

10 
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-COST 01: LOCAL-COSCILLATOR I)IECT BO/ADCAST' SATELLLI1h 
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80 .9G5­
.80 .9 71" The~ ccst.; 011th7~witi i m tHc!I rtcmpl i flIe)' tor . p tCe 

T3t! cof"1 11IQno t -ire ti,i oui j,, (I pl-lyoc! 

84 .519 . 

* 

8,1 .72 

Acccp, ; thI~ i~:~w~ n ( F;A) and 1:)) trinnifpoi I at iol) c~pen~ 

(CT) of, tot-1J1c'n.i"m tuui:rn id'l Ow~iigthoev' 

a 1( '- )'pe-~CIjdJo e eg rio 2, and J, ( oc"1 lmIirdw i'., 

C leo' 2.c,(fI t~s a)vrO :Wbtx ctc(! Frcmi Ilic cost.,; of. tho ]fiL't'. 

v nict: 'i 6lotcrtiu thc co ;t tLr utia to onoe 

part iI v.,t) yC"r. 

'EX. 



])]SCRIiPT1 ON OF JI)UCATIONATI SIPPORT 1'] O~)1A, 

Note. ]n 	 phi'wthi vIy catefovi c':1 Of r Vaysenrd fro tho f iles;111,1!; iam 

thc!'e ftVo C.t ,o l fltat'va1;cr oil, were found not applicable sincd we're 

rc1)nced by othlr, A shortage of timn did not permi.t the relmov.1 of 

di f:evt'ded crit~egor~i vs. 

L,3 Numl ])e(scrition! 

11 7:1, The fir;t ye"tr of. 'thQ voiram.is; c,'alejd NY. 

18.4 ­

98.49 Vtt]iili.s N'Ar fblc. arc! se t to 0. 

1.8 .5 ' 	 ph ."tart.U."' mniucs the y( 'w in \i:h progranm is to 

1,74 User types tho nuiber of holr' of p-.'ogrn cl r pergCnltc'fl.d 

ad at 01d the 

these variable are lnincd tlOfRS of the a prOpriat c yc'ar. 

woolk at the 	 innIn 16g tie of program, 

28.99 	 User. is asked 'o s 1)c.fy the dollar cofIt of one hou11 or" 

al nOw pr'ogramll. 

19.029 	 Scts SPAN as the number of years the program is going .to 

19.03 	 Establishes the rato at which tho nuib.or of progr.unl hours 

generated is iuicreasing, based on the assuimption cif an 

exponencI al growth. 

19.1 	 P( rsonne2 costs axe calculated from hourly cost-;, and oil 

the ssutlnption that personnel will be cmployod for 52 weeks 

a y,'ar, the factor 3 ac-coults for the f Ict that onlyo­

third of tie hours broadcast are generated each your. 
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19.3­
").9.6 Cnlcu) ate.;, yco) by yor; the Rlunbhr Of WPlc. employed in pr.. 

gram prodluction. TIhe w'riiablo called I',v:is. the number of' 

c r JD j . nu 0L o ..1hou4rsI nvailub i :i'T.r..... . 
........... -- ne-:iurs 


o
 
last yor 	'sproducti]on; LVA3T in n COlv(nielnt pro'a p;hg 

of 15 hours of -p ograsm mcitcl. , and the untwil)(.-r (if,
cons si Ling; 

Q Lovi22 categorjen is calluN]ated a; a functiunpeOp)] in e.ch 

of this LU.NJT. 

y the nui,,er of S:tud irs is ca](:uInt,,d on il .nssL un)1h
19.42, 	 SimniJ] tl 


that each studio cart p,cwaltL ono MAUNIT a week.
 

30. ­
and 7 cWtgori, at 0 prior

33. Sets ti anun: COS fP.r 10 yen 

to IWoc's5inn,, 

to sFipply the niL l 
52.9 	 1)Jspluys the nmber o:f studios mnec cli 

numbur 	of prourn& mater'Ia].
 

r
.Calcul atvo he cort 	" stdjos,53.2 


53.5 	 This calculation is bused on the assumption that equi pment 

per studio;* the ilformation is displayed,costs $19]. ," 

u cost of $5.00 p(15 

building costs of the studio are based on 

eOt per studio'.Fquarc fooL and on 15,000 squnre 


The result is di"pSyed.
54.2 

of the cost of'cquipnnt, plus the 
5,1.4 	 Total studio L,,it4 cons is 


cost of bullding, 

54 .7 	 The cost ir,displayd 

, SSchek1.:aI, RAwv L, 	Thns, J,vh' :'.ton', \'on on', and W 11 an Kess I vr
".* 

tevi.sion for Educational 1e~vc' . , aill..1

The L.'o-slbi] iFy;,'£ UL'sing 

S alv uder'JI', .: 'I,~funte " I t* t•" ": Goeu •e ," \''e c " , I , 


..n Iu:C! I M ui'loiln tMI , ,.:hing ton, D.C,.) Notional Asst, .lat] on -i ' 
[* W 


'. -Edt, ) l1 W ,, i,rs, , 19d7
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53.5 cillcu1:1o4: componeont' of STu~dio coC-t 1 nsu S 0(11 11quipwmt 

buisJ.~linf coc'its, wn16rtization CosLs o)f -clcuipmeont. (bn'Ied 

oil fi yemv cqulpnic-it li11,) ulaortlztltoii costs" of bluilding. 

Cl)-c(i o)) 30-yumr bu...-I,' ... , ,. cos'ts" o qulp­

lvijent (10 picftof fn1 c~lcoI't$ (IT OeqUJpMCnt) ,utIIInaIn 

nueOf 1)ui AIj~l (5 purci ct of thO 'anual cost; of bi lidig) 

All of thuso cois ts aro thien Rdded 

56G .4G T1he tot-I.I J." d isj.ayud. 

Gj 5 i't'NY'per; ill tho 1nmbc.r ofT t eiwo r' epectocd nt. the1C 

st'-) L fold at Ulu ond oif the' progr'yam. 

5cG 111 Th iit mnIch)n of sct:'; in1 OeaC:h year c"Ilcitlatcd on the Issumptionl 

of cxo tin.growth . 

5G(; Tjhi.I 11rilher1 Js L-'Lcired 1nl r--jr ay su:Tj;; 

57.71 Usur tlpes ill the y0111*3y salary of ". tcaclic's' instructur. 

5 7 . 74 U.ser types inl .hc! yc~nrly salm' es nud(' trnvol Cos)zt-" of so~t miWJ -

tenainlwe techniciins, (vmud.nblTos namcd SA , TFC , ind TRA) 

58. -

62.2 Calculator, the annual. costs of prodluction vnd li stributioii 

(personniel co'sts are cate'cgo.ry 1) 

59.'5 Calculate.- the uibrof r.;sets onn into cv c ecch year, 

59 .8 The nwnber of teachers- to.u-h t tIies the nurIbCIr Of w . iS 

*etll~hdas-follov'-s: the. number. of sets tJie.s 1.8 tcachers'­

per' SeL, tiles" e1(ight Wechsi Of iIndoCtr!naItion CCut.--L (xIlu", teacl'.-r's 

clitur'iig" tile progl"'Um for the fir~t tn)plis Vih! numbur of sets 

inl the proviouls yer , t Iimns 1 .8 teacher. perI S"t tifiles tvowe'c 

Of refreshl courses (.1,o1 tuachers alrendy 3n -the pro-t"1-i!) 

191. 
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00.1 Jh i:h7 . (' YCiituio;J.s Ia~ V l01tt 

nS.Svp t, on ltht one -iw.utruc toi ,) : iec 410 1u~c~ v,~~k 

per yc',I- ; 0!, a rc'sl i: 00 vor illc WO[1J 5V'f i vo~(!! Hw ImIMh' 

of jilst)vuctoi yits 

60.7 Tlo'Ihcf calt.uftPovv 'I Iru';otho l.u!i;Uor ol, j III t ructI( 

years !into tinu mnnvl cost"; of: llsh-lctors , by I'k.i plying, Ih,­

111ti11br of iwlslctor ycvrs by Ulu~ nillinr I salur~y o--f a i~~hv 

instriet oi­

61.9 The aun111 is of f jc I'12'oscfrcl) alor;crctrc l o I cd on 

11th 5)IItj(1asup ion tt (AW f iIl vL cn eal-dhci can vlsit W0soL pi'r 

yeah' aind tlia-; oic>tenth1 CO: .' 1' - Am'y and 1.r,1'o) Vetpu;nI..t c'clu.1 

propcrI.I)(,'a1oa~r to 1110 Cduc,1tJIonl1 SyStCIt. 

61,91 The fijr,1. part., Of -,-he jVc cztbcva1u1nAion is used to f.Izid the 

iiumber of f 101d rc.scrcli okes liceed. 

(16.7 
67 .6 Other cItv"nrics of Cost are colcul~rnt d . 

67.003 'Ihle0 nlumbcr of- sheeots of 1)aper ceddis- Cal cukI tcd Las "mnI I 

thi'ce shee-ts of p~pov pev ,;Ut per' hour of pr mrOnIdg, times. 

40 wcclh: peLr yev' ttie tre copi's o!" tile instructional. 

nmteriol ; flhe nu Qbef sheets is thon roducc'd to 30 priceiit 

by assuoig that' o112y, 30 pec -..,f tll c a1,SSes. %o1d(reCJUiI-(e 

paper .stipport Tlic pr-inting set-up and the cos of 

pl-fin 1l rij ~ nl~e onl tho lb~i .- of $37'.00 of so I-up I im.' 

and $17.0u prccss prvi-n'h t pe-r 100 ,000 she Is. -
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67 , .11 'IJ~IfU iw.o Co" (Loolu)ci:.1LP , to(. drloded tocaLufgory 5, on thi e 

ass"uPtbjA "tnht 100thatIOJ)ho ,tof pPnjrr co.st" $200,00," 

6/d Thc. vorl;t; of 0lletugori es nro nddvd vnd lisp] nyod. 

69.*7 'ji of Go rAurao'4wdiplaycQi ; -cs -s tupkeep 

I; cal culntod, wh tho.nnumpJon that: one technicinn can 

W[ e cro of 400 sets. 

71.4fi 1iv cOst is thcn clcu].atod (for convw enc, tho array SETS 

trv,ull tw|CeI oaco foro cf tl.rlhti "k'h,nuMor of seot.S and Once 

for Ca](le ntillg Ie s.taluy) . 

72.2­

72.(.6 'ii F:1111I. upd ittu'Ci. 

73 The cort of Ct.i is di.pla.yed. 

7,1 .2 '11w titi c of v'ionus catogoil os of pv.oplu pw t jci pntig In the 

khjcaxti onal SupIport ]Pogruri aru read fron file, The stnffnlng 

requilruiM.ntn; arc cii;p3aycd in ilne 79.3., and line 79.13, and 

line 79A. 

- Based on da , supp.lid by ],chkaurt 1lctric Publicntion Departmeqnt. 

193 

A1 f33S n 



10.56G 

30.6,1 Tho rtly (r(od,11m i The W), n
CO .o'(bI.li ws0. or the towns is- set 

at 0. 

12.0)6 Coordilnates or nll1 tho ico':ns in the re i (S;. Amiilc or 

India) nru road poIKh the1 fil. 

12.22 N='w; of up to 1'5[JMH cnt"SI ('" WUs or'"l '"".gI I3(' Ih 

mnaturil) aru road from the TIMi. 

12.225 NMrstIOf Up tQ GO ttuvms tWLu L 'vi11 broadcaSt, but tot orJg 

nato, ore read from thc! :I'3]e. 

32.2-1 Nnrmos of all the towns in the rgiJon nre ventd f r Wa the 

fio. 

.12.3 

12.36 Coordlinntes nil. tho towns in tli. region ae conVrttd 

from minutes to dcimnls of n dcrc'u. 

33.2,1 Naes of a33. the towns in the rgion DrQ,dxsplaynd. 

13.253 User sect s the stort iig poitnt Pmd the n:ub,.r of tuWmn tc­

be ]inked, 

13.256C User types In the nLus of the triw s 1w h. sJ ected. 

13.26 
13.275 Nanes and the coovdilnnLte of the tows ,.wr'has :elected 

are put In a sopartLe $-tCurtgu. 

13.279 The choice of the towns In confirmrud bWfore further, 

proces ilnrg.• 

,1 94 -... . . . ... . .. 

. .
 
r ' ".% , , "VWi'.0 (IA! p

}i'sr]d) " p.'30 {oh! 
.. . ": :.... " 




13.29 A V',nri~t Iw 

tLh end 

,g boll (YAN) 

o ntwor is 

is sot that v13f- Intvr 

,Ptvoachi ,ii. 

MY 

], . : 
• I • 

Thu rest ol thu nrrny, 
t I eQ 

is set to 0., 

conrainli u to'ns thnt are not nuedud, 

3<1*011 

37. 012 

17.41 
20. 

vvnvun VY&Ai nbrc' either M~oto 0 or u high vt43uo Moro~ 

furtihor procesJrna, 

Sutihoutino 1.SIUIt XI ; called pp folow the logic of" 

tho w)i'ogrhm at .his point it mlay b) ,vsir for the reader 

to go circat3y to tho vadious stbroutiwNo:;. Li nor; at WI 1ir 

ithcse sub'outins ,;lt n .' loindjucatoed by tort sh. 

Ie] shor[t dint-c ,i.e,: bctv'b,'woon any tvo tow s,: in thu secctcd 

sut, is CO M usinuntedl g sphu rJcnl tri gonlOhmm.[ly 

N6. 

37.4 

3S. 

40.1 

50 

5,1.5 

61.* 

61.65 

Sulhiroult IO IMSMT'fll ins cvi1.vd "p. 

Subrout lno MiCI:O,AVE i: called up. 

Control pp:os to the xicnroML or next-notircs.t tO/,, 

Thu. program oreturns to subroutine I SUNI. 

Subroutine RESIUFFLt, 

The name of each town in tle matrix Is examined to clWc;; if 

it. aimrilcorrsIon.s to the num g vcn by the use: a a 

snrting polt.; whC1' th nxnaies coinuidv, both the coordILnatc: 

and the numeis of all the selected to'"nns rve ro:arravy.ed, with 

the st ;rtlzigpoinat being in the first position, 

Subroutlimv XIDF)I0"'iAI, is callrd up. 

Calculates the co'pts of tWonsport by tLruc. 

]95 , ." 
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6L . 8 cheep~ v i :1 rho i O" j. Ciiiont 1yWo m~v"~ait i ny, IN (010 

I ~nuii.iiCOP1LOV'; if'IL ib, p rLim et4r to 0iIat enot 1G 6( 

62.1J Chucn, V. 10h town uuirruntlyIvlier s;cvu in1y is W outa 11(1 

cen~ter (n S bhze cv or n town E'u'c1v mqui v1ing " hrocadcao; 

WMAt ~ n) ; IJ It 3Si r=OJ U~ tWn, !ontropns.1 tol$~C1 3' no IV.1 

~~~~25 Chuc1:- if the mnrest or nv)tlto"-3PQ to.TO~2'WN.(Wll ICI),.A 

not H Mitj" ccniur ; if it is~ n sohuhvtur ( category 2 t um~) 

control paymn to NLtemoInt 62.0. 

63. 3 Clhuck AT: the O1''*- 011CJ11 ) Is N Ni I Curiter; if i'It isi a in i 

CVWI , coniaoj )sus to riii ament 622. 

63. 4 A~sks IIOv Iinntih1ours~ are genuJrpied n t M La..own under u'cruIiny, 

saCts up) n V.'.,i n-&IO Si'ORU, v Is. wee,~c OT "torage of v I WloC 

tapec' osted al ;'I.")00 pe). hour. 

C63.6 Tfo the c~ost of Vi (OMAO Posaded $2 ,000 for ;uip- cond i Lioninog 

equii pientt (the cdst of thlic113 Uin: coini ig thelii rney Is 

not 3inc1lcC). 

63.8 If the nw!PQP' of cunnect~ns sci up isI ecss thun the niumber' 

out by the user by mueau of the warnivC' boll , ,ANY , cont rol 

pnsses to sta~t ement C6Ji0; but if the count reach';' MA\NY, tho 

endi Q: the run iI rppr..aching, 

64. User' is Mod how m m1y hours of p rc.'"u' ma~t eial pur wcek arvc 

gener"Lad.in t the t otr andor' Scru~y.ia 

Datti suppli ed by Antpcu< W poyt io 

396
 

IVPG (li p1 l~) p. 410/ 



*.v;1. s zcy d as the, ,n, -,, r of hours per' WLAI, g(iOO :ttdo " 

at tUP :bs3 dmi nry cunter plus 33 bouts (per weok pr chanuel). 

worth of tape, timue.s tho nMerk of video chnnnols iWnsmJSmittod 

betweonw, the two towns'. 'le averr), nmltber of hours of progvan­

mlng roades:t over ono viduo chnnul, a week ins consideroed to 

.. 3--bc-3-hours. ­ TIheo-.nouont -of .tnpe- itored W-i,- cquiva - unk to -­ 3--- . 

\Vee 1: s, timcrf the mb)er'of progrdil hourt por'wec'k , tile's the 

nluiabr of video chnmvqls a the cost of s;,oo,00 per hour of 

tape. 

6,.3 Cal cuatc.s the l.ibrary gcneratcd by the sobcnter. 

G. Iehc count (tli~t is, tMe numbcr of connecti Ons o't ab] i.hed so 

far) iFn uplated. 

6'1.dG If tho count hasn't yet roaclhLed tho wnrning bell s=tae, con­

trol p ,:ses to s.t;atclui t 609, but if the end ins aL h nld, t ,V 

user is wnrn( d thnt this m.y be the Yaststation In the chain 

and is instrmeted according3ly. 

64.6 Checks the next tov:n against the list of subsidiary centers 

and, if the nanmes cOii'cld6c, control pass.a to stateacent 679. 

64,68 EstaJishoo a tape library at a cost of $49.'Jpcr hour of 

mregma,,'int]}g, t r.i's 33 hours per wu,; per one video channel 

conn, cting thN tov:ns, tikes the storage tine of 13 wec;.. As 

before, $2,000 is added to the cost of tap, library for all­

cond tioning. 

61S15 Thu cost of th hilicaqy is dinpl~ayed, 

70, * Subroutntue SUM~.,\hY. . 
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e 1 	 im~Aa o of wJL i.vm 3 pe3'v-" o1 H172. 	12 

fii'sl uo4t 

l'Ivee the A:tnillk 

cost ofl a~~ .z~ o: u~e of VideOclianu ;bo 

72. 4 	 1)I sp) 11y." thef towns "ol e.'ll he~i III bt i It h(t 

0of taewTltIotid fllll3cost ofP tape 3 lwry. Te 

abo)ve cofst"; arc, il: 1), heuhlrOlti no 1MICRUOWAVE, whIi chb flic 

stLIrt, a't 3-I 1(- 9'1. Tiho a rcc 0)~noiIo to LhMt 

scoct icin of. tho prol t ai bejnrc! piCecIu u tht.r. ) 

72.1 	 Us(er i.w:~gvn eopt iu of incalidi ng. these:( Inumll c). ill il 

72. 97 	 Cost ;mnr 

73.41 	 -Cost cM Ogeori cS fl O'ttabl Ished(I 

73. G5i If the tape 3lbrurwy cont ais It-p-, the, amlnul cost of riunjqu 

it is s;ut ct. r (( 

73. 	669 User'cI dc-iks if the tovwn nud1cer Scru tilly iS I ileecil the Ia­

town ill the chaill ukd, it ili. Is only thue bvclidc~kt st t io 

Ind the cost, uV i) u31dol ill thleo lulnu of cnliAbl"Iry ztr 

73.7­
73. S ' The' siX COStt erc': ri: updl-Acaed to prv\ide ',ill t-dt 

74. 13 	 suIJM'aIly, wh-ich is dl sp1'.ycd;, 

80. 	 *Subree 'i nc. 1WS,1,',VTA'iiI 

itnebeWo h twvo to,,is Is Coflpnj-o' wth the U7,'ll.83. '1 	 The 

bots- in arra coiitainir;'gLli ce, :' ditace W ch-ca 1~cs 

the sa,,io p-Ath hais beon trvi' 

83. G; The paths net ye~t triiverse~cd ave the.n oraze to aIll~n
 

cailled PAT11.
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- . . .. t ...­, t) a ¢ . , •if 

t~~ lhcsth e lc-! 10 oll",: 

for the ",.uond til,. -

.' uI c'c tSelct titIo rhoIos' pahI f1fr [11l of thlio pathsL\,I ltlbtlc, 

87.­

89 * 1'Ind, tho ditt;i;oce coric'spunliiug to tw horot path 

89,2 
89. 3 M;I Ys tho two touI, that a'e iotlvoret to each othI' . 

89,8 -

90.2 

91. 

The path that hw, bon ro3 oct.cd nbovo i. givu , lR \,lle of 

25 ,0)0 (miles) so n;s not to be s'cI"t d gni. .i as the .;hort;M 

S. is a. "a'sitchtoithal to). how many ti i~cs, tho 13"JTIPATII rout1, 

was traver:ocd(. IW'STPATIl could ho tri'versd twice; oice to 

.;toct tho ,horte'.'J path ind 11g1ti n to tic].t 1.ie net| shortest, 

If the sio Opt!; to conllilect to t1e ext-1~i e ; t town, coutl 

is passed to stittetent 82. 

Subroutino .\ICP, ;AVJ., 

93..]99 

91.35 

91.3'25% 

Pogrt9 n;0 S if thei Is al ETV Station ill the town under 

scrutiny; follov'i g'. Ues ask hKIv Ln1u1' video cIaneIls ar go7 

ilug to be broadCeast and how mxany video ch-zrtls are needed 

betw-een this tcown aind the next town. 

In towns %ierethero already Is anlETV station, the cost is 

$100,000 for st cngtlieulihS the maSt of the exist Ing statLion 

and for a ddig anteinas plus $4.3, COO for cCh video chamel, 

If therec is no tTV stat Ion (in the ton ,) tile -stat on co ts 

$5.1 ,000 plus $.313,000fo each addi tLonl video clhnnl 
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91.41'1OgLt~ !$~ ~Jt')~ t$ ti''-I~1 ,'QaV( 1-ItI; botvWc"L~t1 tho two 

91*9Estu1aA slic. tho mut.bc'), of hlops uin 't vio of 2,5 111 c] I-w
 

hop. MI trowwu I. t1!usplm~d 10 bO $ jL)000 1)(1- 110p plus,1
 

$3'0, 000) fnj each \'-.dc~c chv11n10 to bo t rw'it~mItto; * if I IW
 

crvv 1iII I; aldi'cndy) I 1ns . ".1 :td , thio Cos't I ()IIuy $;i , 0t0 Ijc is 

pol 0dc,01Innj 

92c~ 2 The CI~ 1.ictv~oc'? th(! tv/0 tUwvl Is JIfludce~d ill t h' '11-IV I 
,so lt: ~pi11 u dc, lint I I'%1VL'of pre.'omjpt ( iruvo 

Dnta byIcstl* SthIll I)trc 

'4' 11 (1 t. II t I 1 (J1p)~k t 



-. V-	 , , , -4 

1• u0.I;%I)CAST'' 

DISH .AY"
 
1 r~j. 1..r,IO .r~0 ;TS(S(,VJ TF G1
.,I10) :CATEG(7)COT3 Cl) 

1 1h5 DI~flENSI W'. PAY MNIN) TS( 10"r 

2.	 PE, ,NI:33 /' P.lAVI S/ t .IPUTs.S\' BOl.C :i 
AD1 1I1.} K-: ( 3j., 1 (GA TE G 1 7Is 

1 . 10(0 F) -4AT( 'A6) 
10.3 	 CL OSE(3. 

1oo I 159 

1. 3 DI SPLAY( "A, Jo L}1 It.,( I STAN VO RD IRE .iIC,, INSI' TUT!") 
11.2 D1 SrLAY( "TIE R3I3VrOAD C AST IN.ST rLIC TIONAL SATEI.1 TF") 

11 6 DISPLAY" " 
STAP"11.7 DISPLAY"TYPE IN Thl1 YE-A1" INI c,: Pf0! I S TO 

11 705 DI.SPLAY"ANY YEARI 10FOm 1917 TO 1979" 

I 	 . 71 ACCEP-1NY 
11 .72 LtNY-,,1969 
11 	 DO 33" M-'1 10 
11.1.1 D)0 3/i.AN:ht7 

11J32 COSTS(0.1-)-.0 
11. 33 34 C:0NTIN LIK 
I 1.8 33 CO'JTINUE 
I1. 	 GO TOr 66 
IPIn 1/1 CON TOI NUE 
12.8 DISPLAY("fNE(tIIPrED PEAK TO Ir(/fNS RAtIO.NO OF viDO CAN. 

ELS
 

13. 	 DI SPLAY"EXA4PL.E 50P3 (/ 5-'ACCEPTABLE, 50- ('OOD, 55-FXCELLt.ENT 

13.2 ACCEPTR:. V 
13.3 IF(V) 411411,4I12
13-35 All 1,1..0 

13.4 VI CA RI ER PO,.-. 5, 
1 3.42 P= 

13.45 GOTO 413 

13.5 412 CONTINUe 
13. 6 B15E6 
13.8 	 VI=B*V 
14. 	 F'D- 1IE6 

14.4 100 Ft:PDo*I. I 
14.8 RE-21 EBPD) 
14.9 RtVIDEQR% 
15.2 EXTRA= 1C0-AL.OG I1 REJ/(2*EI) .2;:*I!%AL0.GOC I.42-*F'D/E"I 

15. 6 EXTRA:EXTRA+5 
6. I 8-E; T HA 

16,, 41 1 F(OC;\J- 15) 1 10, 1. 1o n.,0 1 

• , " .	 201.. 

http:1C0-AL.OG
http:RAtIO.NO


1.0 10 CONTIU, 
1I FoRADIORBANw: RU/IE 6 
17 6.6 	 RI., I0FiD, 

KIXI "
 
IR8 DISPLOY C NUIMER O[" PROGRM CHAWIM.S PEW VID E'O-)
 
18. • 	 VI CAkII F'&:W[ ST015 

19. 	 DISPLAyhoNE POP EACH i,2AJOR LANGUAGE?" 
19,2 'AccIPTPR 
19.3 413 	CONITINU.
 

19o6 	 DISPI.AY("NU'BER OF VOICE CHANNELS VO4 OTlWR USlES") 
ACCEPT VC 

20.8 	 VT,- /5 
12 1 3" 4E3¢ VC'' IS:E&.:,. 12W 

21.4 	 B V=B 

£22 	 1 F( U-no/4) ISO! icon Igo: 

22. 4 1U0 	RlS:. ( 4: j 43A3) ALO GE I1.-: 

228 GO 16
41 	 TO 
23. 2 190 rAKS.. I 5: '433:rAvoor UI 
23;6 16 PF=13+6/U' 
24. 	 PPRM S-'PF 
24;'4 	 TDA YE .
 

24.8 11 	 I'Du T D IoI 
i-i ro 	 ,, 2:39D=.2 ZL'|,,x F[i'j o ] ­

5.6 	 ,.... PD:' • 
2. X::('D/D) t2
 
26o4 FR?:RB/6200
 
2 6.8REXTRA: .'i 343* ALO G t 
2702 XKT=-02,.0. 34I..ALOGr REi:'flP36". 

27.6 	 I F(PD-F) X2020ft 

28. 20 F=P) 
2S.a ,GO TO 77 
28.8 22 	FuB
 

.0, 343:,ALOGt r/,229.2 77 	T:= 1;C-

AK Y', 0:;X29.6 	 RXCi\r RO A'C24 T
 

30. 	 SN::Tn- .2KA+2.5 
30. 4 	 INC SN- 'Vw)111 1 K 1 . 

30.8 1of=T1*6/ ! ci 
1 ,-,:,/ 


31,25 RSVOCE?=
 
31 .2 	 R AbOD . 1 E. 

31.6 R2:NAOi" ...U 
3Y. VI EXPcVI CO.FE, FrR , R3,
 

c 	 F?2 04 	 v ii E , F'C ; c f, R I PO uc ,,,j.• 

32.8 	 TO TP',W V!+VO
 
33.2 	 TOTAL POWERnALOGETOTP'OfR] 
33. GO TO 44
 
34, 66 CONTIN"UE
 

TE..S I0 QEGE 

6 DI SPLAY"90 IS1INTELSAT S7A,'WAFTh,3"} l'S CN1hPER- I000 PASSA1 
v" ' 202 

36.4 	 DISPLAY ( "TYPE- IN SYSTFEH NO "PIKATU'E S") 



3.o '(\,.C1EPTT IThP 	 :.. 

3 6 9 	 ." P 

37.6 	 CONIrINUF, ' 

38.8 f, ADi1 E A\D" .:. VD:R " " 

40 10()( FO RMAT( F8 I) 
/D.I '" ALISELY("t")
A{ o8 19 	 Di-SF'LAY( "TYPIc- JxNM f.N'IA Di (A .FT:DO .NLINh~Fflh., M1H") 

ACC:EP'fD IA: D.R 

AI,6 	 JGA1 N'~ 63 6*ALOG. Pe)A:: 3)- 5 DF R / 3 
2 	 DISPL.AY "ORIDIT-I rYNC1Ir- TYPt- ,bOTii H !Sis t ,i SfAT-r.IL 

5" ) 

/i2A ACC EPTH ­
P.-28 	 11 H- 1 ) 1 2., 1 

PI GO TO 3
 
3 2 H-=:222 C;9
 

3 XN=,3 -/(D1 '' * - "
 
A DEN /;:,P:H
 

/. 8 Xt SOT' :-7A4 4 c86 6',ALOG CD.NH XN.
 
DDI S ., A.Y( " SI,. .. ", 0F C IE.IRA GE (rIL F.S fX MILES ) 

5 6 DI SPl..AY,( "EXA1PL!r. '1IJ"I Js A .") 
ACCEPF 1TX, Y 

. 6 .(,.A S ! , X 
48,, 1 5 SIDV- S 0NT(X 2+Y2 ,, 

43. 	 GAMIA:" 1DE/f P.* 39 59) 
A. 1 	 .ARC.t2: ( ATAf\ I (I5 GAI,-NA!(.( 1I..COSC GA"' 4)-, (11/3 59))) )) 

P9.2 THETA=( IS. ,3# 1 5) : fARC 
'19. 6 DI Slf"LAY( "THE N EPN,JA BE1r.,I WI D'frIS") 

50. 	 WRITF( L, 10)1) THETA 
50.4 11 	 FOf;1ATF( 5. , ,S' DE.G R:S 

5 ,, ."., SG= 	1 ( 'ALO. fl 10 2709 /( Tell.'.Th1t f) }" 

51•2 	 PLO SS-X I SO Tf,- . 3- F,X GiI,IN - S G 
51.6 	 1ISPAY(T YPE-lN NO OF FAISTl STATIONS r,-gQUi R1.G TEL PrON " 

) 

52. 	 ACCEPTS' ' 

52. 	 1 D) SPLY"O OF RECEI VZ ONLY STATIONS?" 
r..,. RSTAGCCET 
DISPLAY"52-A 	 ...

.,.., .O.NEPW'=FF'FXCA\F'RiEh POE:,,,]i 
It j53.29 	 VOPOW,'E R=STh'OJI PW4F, 

53. 6 	 V.v U .' . E':?tV... ,. .... ,. E 

5T. 'O Vi P0 ,1E,57VR:V)V1"0I R1 

54,4 S AT P ,. AL 0 rC VO Po R, . TO VI P0 %,R.I -. PLO SS+ 2 
541.8F 	 T TATTS-EXP[ SATPWR 2323)3 
552 	 DI SP1, iL( "'-,AT POwzR") 

' )5F., 6 	 01 sI LAY( ".YP'Tt 
.,, I TE II, I >)1WATTS 

203 

http:SfAT-r.IL
http:DISPL.AY


56o 0i1psF=9+ I. ~:uU. 90
 
56oD2 )OQ2-


LT ,",U .. .R 

56-035 SG':-EXPCSC'o 23.. 
56o0 55 SD A=oS ,R.,G*% lb 5,52 .'; ( IFR I 6) 

561,03 1i; DIR,,L7,, iF.:, 


t6 IE: 6) 12) 2) 


56°606 W 3 1 '., .(.).A,I -89,
 
56 07 , ItO 35)
.,P WATT S/ CPsF.':: 

56 075' I F(WF' LT.50) P: 'AT'f S/ CP5lF.'MRO
 
56c• 077 wO1RBI Tv! WP+"'W,.; 5 ' V:"5.
56,08 PO U %I DSl-- P,, 25,,U I,' 1 T 

56. 0(15 Dl S.LAY' SA I..LI...IE;5,fl 1(.,.I- I'fa Ui.D 

569 086 WRI TEC I.,10) POUNDS 
56.6 COEE 4,+(r/.1800h )':C(POUleS"2i) 

56,8 SAT'DO -C EI:OU 1DS':"I .-"3
 
57,2 DISPLAY( "SAT COST S;NiIILLIQWtS")
 
57. 6 . 3,f.TE ( ,I (0bc) A1DO 
580 DISPLAY(" ")
 
5 •; IEFTS-T-.-P() 1iJ:'(1/f.)
POU f) I()D 

6 IF(UEFTc.v2CI) DISPLAV' rcOST -R To AG..DI'IA"901 
590 BOO SDO -"3. .., 

59.21 LI FT.m
 
59t 3 . AUNCYIUS= I
 
59,4/, IF(IfF i.Tcv .r.Th S
D G "'O 

59.6 903 I F(NEF'[{T.L 1 1'3350) DI SLA',OS .h "iHOh [J.LTA" 
5
59. S BOO S1)OS-

60. L I FT I 335O/( I DS:i/ (900):" 
0 0 8 

60, 4 904 I IFTo "BOOST[.f " .1 1)ISPLAY 
60.2 I F"(H EITF LT..1,335 l) C-'1' 

I,' 'f, 9.,l00) . 

60.6 BoOSfO:.43e 
609. " Lil FTh 49000')/CO :JU O)2 / i ['Of;))' . 5.
 
6 1 1 F(4F"fT .Lr*49;0UA)MGO70 EMS
 

61.2.. 905 1 F/t.'F'TLT'.J69E3) Dl SVLtY"EIOOSTER AILAS-CENqT-l3II" 
61.4 005DO--:I ',.
 
61-. 6 .1FT 'P,9.3/(P"J) ', / 0W-, 5
' 10, 

61.,3 IF(NEFTfL7fg9-3 )l?.,tJ .
 

62. 1 F(HEF', LT. I 7,3) ;!.L'Tr STFR TI TA4 I C-TRST. BII" 

62.2 FOOSI)9-. 15. I 
62.4 L IF'1 74E3 POC'-,:CiL I 1 5 
62. 6 IF(HEFT .LI I'i. *'3)GDO 8,8a
 
62 .., 906 1 FHIZF'T, LTv 2, 45F:6) DI SLAY" O')~fER SATUP't V"
 

63. BOjSD9-3 ' 

63. 1 LI'T=2. aF!,',0 L):;/1OOG)-.5 
.H G.WE 


63.,4 CON TINUL. .
 

64' L.UEC)ES-


63.2 LAUM I 

"
 

65E 8Fj CO,,;, .u.II5,,IF')99,991,265 pIr'( LI FT). 9 I; 9•, 2 

, 991 DISPtY(". STDP Ct: LIF T YOLI,' , ) ,65 DI 5i'LAY("TY Ar,',iN-P, ..
EDUIC I,'."ITS"'GOOD L.iLr'L" !'' 
:::66,, 


S204 



M. MAL CAST
 

66./l GO To 999
 
66-8 2 RLDJ ( ,1,, Ct- LIFT )tL ,Il if,( .,A E..,L, I TF'St
67 11:~"(iII- i.,2 "1 5 P 

'67~ 2 '5 S AT o'.. 5 r- P. 0 5 EX rz - I/ 1' 15 3 )1)2 '1+.
 
68, NSATS SATS+ I
 
68- 1 SAS=NSATS

68., , 	 LLIUNCHS: SATSL IIf'+ , 5 

68, 8 	 DISPLAY("'NO OF LAU,'CHES hEOLI..RED )AtP'C'"S 
69 2 GO TO 27
 
69, 6 2/ CON, TJN UE ­
70 S I FT
-TS::L 

70o/i D5ISLAYC"NOTE-LAUNCH COST INCLUIES' TOTAL SAT" COMPLEMEN T")
 
70.5 	 DISPLP.Y"UNLESS. SPECYFIE'D (LATER 0).AL.$O ONK BOOSTFR IS AS 

' ' SUIHED IN RESERV 
70.6 	 DIS'.LAV'ITHE BOOSTER COSTS S, ,XLLIONS FOR ONE): 
70.7 	 WRITE( l, 1 00) 1300SDO 
•7o8 	 DISPILAY(" ") 

71.2 27 S J ICR2*'ST)+ 5.:,R1 ): V 
71 - 6 DI SPLAYCSAT BVIDT1.-f.Il") 
72. 	 RflYf I1 , 1op)) s1313 
72. /1 	 DISPLAY " ") 

72.8 	 DISPLAY("TYPE-IN Ull' FREO'MH' ' ) 
73. FIG:n 6 
73, 1 SAT.REX I "i 5 
73. 2 	 ACC.VPTUFi, 
73.3 	 IF(R ,,% ,,-. . ,. 3. 

73.35 422 	R::R2 
73./l 	 GO'O A.2/
730/15 423 :ll 

73.5 424 	 CON1TNU , 
73. 6 	 XTEN)F=- 2! 3.9": ,. 313:;;ALOG. R 1* 1E6).F I G " 
74. 	 RXP V,1,-X TBNF+ 12 
74.A-LlPLO S S= 7 A- 8 o 68 6' ALO G C P--:,l UF Rt:: 122/ 3E ) 
7/1. S I4 .- ,, 6F-, 6;fAL 0 GC U','/D F R I UPGAINl = X GAI N4 
75.2 	 UPLOSSL IPLO SS.. SATREX- UPGAI1,+ 3!+5 
75. 6 	 TX P W.Fi= PJX P VR, . UPLO S S 
76. 	 DISFLAYC ") 

76. 4 	 TX*-E?"P- TXPWPR,. 2323*i 
76.8 	 DISFLAY"RFCtUIREI) , POER FR' TV T# .NS:.1ISSIO'4 OF ON E CIA\1N 

EL -WATTS" 
77.2 	 11R1 TE( I, I C 00) TX W 
78. 4 	 XLA..L ALIN CHES 
78.5 	 DISPLAY"IF ONE SATELLITE IS'NEEDED TYPE 1, IF .- RE TYPE 2" 
78. 6 	 ACCEPT NOYES 
78. 7 	 I FNOYES, E0I.) SATS:.-178.8 ' 	 XLADO= XLAM EiOO00O) 4. ( SA'f S~i $A'DO ) 

79. 	 DI SPLAY"O, TNE AVERAGE:HOW ,f'JY 'VIDEO Crit. NEL.S. A;,E NEROED 
PER STATIO'", 

.205 

- ," / • •:/I
 
): ",,:: : : .;. -;* : i~:,, :-! - ', : " .i ., : :; ':.,:.;./ . " , - i i " ;. " :: * .... : : . : , - -. 

http:BVIDT1.-f.Il


ii i 1 

796 1 ACC PT V ,
7902P BASED[OK:( l oMOR5,. . 

79o4A R.ECE.W (Y ,[, .xC,/ ~, +2*V­
79,0 9 5 3 [/ 1 

' G812 GOTO 2O)[
75-SI 2M7 FJNTzn( 96 6 ACTEMPO)(2.) /. li 

79.83 206 CON TINUE13 RI,, 	 V8~t -'2 158a4 	 l( .E()O 90 O~ T( )3 ; 
E;0°. 3 FRONTK( ,,6W -AtO G[ ""WP,1"0 ) = Ill 

80 .32 20SCONNLSi 

S80,,0 	 1F(DI A.,20')45 1., 45 12 
80.518 451 AWGL £=(7.-9 0 +Q4 5,:*DIA )*,,P / l b 

86.8 So SWN CA!,GLE 3
 
80, 84 Sl=-ABs[ S)
 
SO. ft5 Sm=l tn2
 

80.86 S,.-S2 
80.87 CI ML'L .e
 
8008 GOTO 453
 
80.89 452 ANGLE=W(9(cI-EX'c.-c(DIA-20)/SO) )) 
80.9 AMPL-120O 
80.91 A\LF.=AL E[P/Q1 0 
F0.92 CW1 MPI' .SINCA/NSVLE 3 

80.93 453 C1C1+400 
80° 9/, I F( OtA- i ) 450 25,/004 

80. 945 454 HuI1--­

80,95 C1=CI/RU. 
8'x96 455 ADO-C= 
81. 	 ORB=C1 

TXDO=, * SQR'f ( IX VV/ 10(:.1Vre81 .2 5+ 1 5C 	 3 
81.201 	 C::*3 vSFo0,A 5DW3 P-OPAGAT1 O'ID Si &-JAL PO',2FR CON'IR 

OL MARGI-'l
 
81 *6 S, AD5:: ,X,..) ,,=,..... '.' 'A/I '
 .... 	 1 S): " 

82.9 	 DISPLAY" ") 

82.8 DISPLAY"COST O ONE LIX-,R/, STATIO:, ITS KCE V: AND AIS.I IT 

EQF'T- $ MILIONS"
 
83-2 ONE=SIs'A/1 £3
 

1ON.83.25 CREWw. 

83.35 AUTO CH TNS.9 t, C 1,183.6 	 "EC" , ,.y100)., TXDO/1000) 

84. 12 RS1ADOw- C ( E 0. ADO AVO 1 1.:l2V -3.) + D I A/ 10W7 

84.13 	 DISPL..Y"COST OF FEC k/- ONLY STATIOI ITS RECEI.VW EUPI'. AWO 

ANTENWA $ rMlIt.L.LOr4. 
84. 135 E 0.- H I	 ' Fj A. ! Ill WHI I !,I: 90 ) RS VADOW ( EO/ 100), ADO/ 1000') 

84.. 	 DISPLA''(",LL STATIT[ONS. COST 5 MILLIONS") 

8404 	 S 

http:RECEI.VW


Fl A./I WRI TEC P1.j ALL 
DO 61.KJ=L. lob 3 

/A.51f 6 , CON'TXNUI;" 
84i.5I COST.V IL) :COSTS( 1.L)+:OOSDO 
8/4.58 p3 COSTS! L):COSTS( I,L).:.,G ALL 
84.59 DO 71.,JJ-L,,1O 
8 . 6 COST.,(2..11) -ALL*, 2 
84, 65 COSTSC 3rJJ) 'E.XPATII ATr.S:" ST.:.IST) 
4•"I CO STS A JJ ) :A L TOCr TON'S,( S'T.- 1 T) 

8
6 5. 

'Is 71 CON T.jN UE
TO TI\L= .$AI1)0 +)L '.DO3ALl. 

S5,. I)I SPLAY( "TOTAL SYSTEb CO ST S. MILL IONS") 
B5, 6 WFI Tr,( 1.. 20060) TO ThL 
8 6 999 CONTINLI 
86- I CALL, RESULTS 
86. 1 DI $PLAY" " 

86. 15 END 

- 6 .P SEGMENT RESULTS 
S6. 3 COfiON CCSTr( 7, I ), CATE V 7) 
R6.35 DO 56 1: I,10 
86, 36 DO 56 1 1:.3.2 
86.37 COSTS(6Ij)COS'S(6 I,I):COS .' T S1,0 1,) 
86.5 56 CONTI NUE 
86o55 DO 59,NN::i,10 
86.56 COSTS 5jNN) COSTS(2s.NN): CO STS( ..NN) 
86.59 COSTS( co S'f 'M 5., co) C 6, 

6.62 59 CONTINUE 
7, DI SPLAY"AN NUAL EXPE.NDIUkES L:'Y C:ATEGIRY ANjD YEUOR $';ILLI 

87. 1 DISPLAY" " 
'37-I WRITE( I.1006) (L;<+1969,LKil, 10) 
E7. 19 101)6 FOP,.A T(6xI1015) 
87.2 DO 77, KI1,7 
8 /25 .RI TE( 1,1007) cAi G(i}l) 
87.26 1007 FO'i1AT(/A6, Z) 
67.3 DO 78 JJ-l,lI" 
87.14 
87o.45 1002 

RlT' 1, 101'2) (COS1S(KKI,Jj))
F),AT(9 F 5. IZ).F 5. 1I. 

F; 7.5 78 CON)fl LTNUE 
87. 777 Crt3,INTlWF 
87. 7 END 

,' .2,07
 



WLST 

lot 

co. 501u 1S)pZ CI EW( 7):...........
~ CO [CO .I,1 -s ),CftV't' ,s' }.. .$(( 

10o,0D l MENS['.N U Ti'IS(10) DI4 l0)
 

I 0. 2 O}"ENC 3, /',(ViF.S/, INPUT', $Y~z,.L 1 C .
 

.1,21 	 ~REA)(31, 1RK (CATE W p, I I 7) 
10.i,22 100/i FrOj NA' ("A6) 

10.3 CLOSE(3) 
1o./i '.3"14159
 n
 
I - 8 Dl SPLAY -JA.X LI PIN ( I STA"I ODRFSEARCHi 1'4 S" 	I TUT''


.SATLLI If"
I 	 DI.S;PLAY"1iE .IR]CW UIFIOA0(CAS1 I. SIINUCTIOl6(L 

11 . D)1SPLAY" "
 

1117 DI SPLAY"'iYPEI MfE YE.AR 1,0IC:l 1) STIAW"'
IN IN Pi:Gtk/-\l I 


I l7({5 IiSFLA\Y"6"Y YEAfk rR9'v1 1970 TO 1979"
 

II *"11 ACCEP'INY
 

11.72 LrNY' 1969
 

18 DI) 33, M' IV 10
 
11181 DO 3400?1-Il:7
11.82 

1 C N11"121TS(M1 I , 3 S fTI..0,,) 
11.83 3/i CrJNT'FJN 
I I .4F. 33 Cr)\ I INUF
 

, 
 7 1..."
11.9 15 DISPL.AY"A "- A. (i)A (Fl) ,'.O .!I 	4
 

11.91 ACCEFMIDIA ,I'
 

12. 	 GO TO 66 
12.01 66 CON TI N Ur
 

12.03 	 DI SPLAY"
 
p IV ' .i­12-05 DJSPLAY"IM -f-P4..... I V ,IN '1111 

12. 07 DISPLAY"fe'T It,,3 IH; ,lMN AM'49cXE:ML..T) 1 13 lOUCPr1 M) 

12.09 ACCEPT ROT $"F U.E	 1),29"L)12. 1 ! "TENW:"C F' P[ 'X,I')1SF;'I,iLl; ¢,2323.))-

F'f.-I'12.13 
12. 15 DISPLAY" UCIF'Y K ENiVI,'N4, i 

C!) COM'MIY ,lDE (2) SUFUr.S 	 (3)'t*,I JS"
12.17 	 DISPLAY"'FE 


P'" k MUM I MOK I Oyn ILML
12. 19 DI SPLAY"M ° 

12.21 ISP f.'1 ,E. MYIEN 'O 3" 

12.23 ACCEPI , I15.­
12,25 GOTO ( 501, 5$n3) II n.
 

12.27 501E'TiP+5
 
I ..29 GOTO 504•
 

12. 31 5"12 TEIT1'P.20, 
'"
 54
1.33 GOT ) j 

12.35 503 TF P T:P' 10.1 

http:TEIT1'P.20


JU11ECJ- ]tRMAI)CAST 

12'.37 1 F DF 'f ITo,90)Yf F':4EI4PC 
12.S PEAA{K TO Pt'hN/H*1S RATIO.NO OF VIDEO CrYAPNW,

L S" * 

13. I)I SDIAY"X,PLE 50, 3 (/45C 'TUL 5 GOD,55EXC. )" 

13.2 -'CCEPTR. V 

I 5.2 rxTA' I('J N..riG I 1 f / i )C 2;:ALOc I01 1, /42 ID/I
IS- 6 E X;TFR(%- E:X TRA..5 

I . 'A I FP(C",i- 15) 11(1'J, I11 ,rJ100}{ 

I toI. I '10CONTINUE
 
16.9 1R(Dfilp I.o900)CN3tf.-I10. 6:3 
16. 9,5 I (1)F'F . LTo 0 rl) Rr- 15E6 
17. IStLA'' 4U ,1E'.jf'ROF P"ROGIN , C:.N( ELS PLR VIDE[)-:

(ICCEPTI-R17. 1 
17.2 IIADIOBiA\ID:IF/ IF& 
17, 6 R1- IADJI ) A'41) 
18. XK(1'B- G I RB:!TEM P6.1" 10 sAL CjE 

1I8 A16 1-" AI " 0 )VI c A~ I '0 V;:I .,. VI6AfIEf5,,h 9 f02 X~)i d .i F.N Oi :t T C20.,4 I I F .L T o 

?1 .15 VC= 0 
2 1,P Br AE 3,VC. I bE 3,P'.+1 ,- 3 
2. L( U-I.2E3)/,F 3 

R2. IV'(U- 40,1 ) 18 t'. lb, . 1"1.) 

22,i 180 r + ,*,4343)4:ALOG U)W, I.. '(

2P... JGO 10 16 

2:3. -" 1r /4.,3- 'P,LOG U)190 4. 
23.6 16 I'F. 13: 6/U 

...
2.'. • p R"I S"".,- F 

21 ,TD1=TD,. •I
 
*5V. ii 1 t)*', ur-1'EE. t' r i-', ,,,,+ 

< (f').,S)P025.6P5 •6 0-:i~ 

2641 X.I= 
FR= RH/6200

2 (. 1 EX,' 1 43,1,(ALO G.3<A 


27.2 KI :-,22 ,6+ 4,,343 tALO G[ RS*TEf') ] 
27.6 I F(PD-B 22. 20, 20 
28, 20 F ,I'D 
291. GO TO '17 
29.9 22 F F 

29.2 77 T1 1"-,4t 343,3 ALOGi P/(2 F)' 
29.6 xcAE1 FK P0, i('TL+ 
30. SN= EX TR+2.5EAT-
3o. 4 [FCS1-V,) I I,.11D 

. , 209 •)
 

* O 

http:RATIO.NO


30.8 10 TD= TO/ 10 

326 0TOMMYh
 
33o 2 TO TAL P0 WMI~Al 0OR~ TOfY1
 

3 , R RAD10 BAN D Vk K2
 
39-*2 11)1SPLAY"RI fDf'f ti1DT11* *A
 

M96 WRI TE l~3~~)iA~ EAt
 

dg(~./1tDI SPL.AY" 
c00U~~'ALO M P* D1)t FRVJ/ V 

'~2. DISPLAY *()KUK"I. 1F bY'MC i:M1 E 10 THUMISE HT, IW 610sri\11MiTLR 
/41R GAM 60 A'39 M '3 

*42./ ACCRPTI 

/13.~2 1 (10 TO 13
 
4~3,6 2 H=~22259
 

4403 ?X3EU(L Vi30.
 

44 P/, $~SOMI~ 7/t 405 6026, ALOG( DEMNX~ '
 
45 DI SPLAY"S~IM COMMiJcc X~ tMLES)?
O.~(F (MIl LS 


4~516 Dl $PLAY-E*XAvMPlE 10M0'
 
46. ACCEPT&?Y 

4 3AHC=2* (P.AM C( SIN.4 E5M A)/ i -COSC GAV:A)) AI39 59))) 

49.1 Dl SPLAY"yu WM2'A riqUID'TA 3iS"'
 
50, 'Ml 1iE( I100 ())1 * VIETA
 

53. 00 1 O psid 

53.2 PLOM 1 SOM,3- at ANI V
 
53."4 VISPLAY XP ~~U
11k IC~hI1 

521
 

0j4V53. ST4A'I~.' i~"~4',S 

54.52 
5416 5'p G ISr4GifL0A C0 7K1 

-54, Q6 404 FOt IAMUMPLU bMII EOE ELY &, In V, ~DO 

5A. 6/ 611 co%!TIL!R,
 

210 



13I{O:\PCAST• - - lUI I{] ECT 

5/1.8 WATT .E C iW)AR'To232 3 , 

55 P DISPLAY"S ATOS R 

56.- .'RI'T ( 1, 000) WATTS .56- (3-t56.0O1 PF. o78,'.(NY- 197V)1..9" 

56.02 Ho P.5 

56,035 ... . 3 ( I, 1,'!. 28* IFE6) v 12) ( PT 2)*(D' 2) ,': 1EF12:1 c 6)56. 055 :SW A--S~liT[ S 

56.06 WA-",31:*( SDI AT1,69) 
TI O':, 35) 

5 6 c07F( Wo LT. 50) W: AT.. P';.. I.n 
56. 01 WP A'fT S/C P S* I 

56. 077 t,,) I 13 1 T Vp4. W\.*. 50+ c V.4 5)
5 6 , 110 U *9DS P-025 : .iR I "T3 
5 . 09q5 DI SPL.AY" SATE .. TE' UEI (3d 1"".,O"'l u.S"u 

56,086 WI'E(I,1000) POLNDS 
56.6 CO E F=8:. (-2/8000, )8 (PCI UND S-, 20) 
561, SATDO=COEF'PO'J4DS I E- 3 
57.2 DI1SPLAY"SAT COST $IAILI..IONS" 
57. 6 WkI Tlr( I . 100) ) SA'fTDO 
5F. DISPLAY" " 

(11 10 0) 
56, 8 901 I fFCHvEFT,LT,2200) D1SPLAY"W3OSWE AGFQELTA" 
55.i Ifi T U'wPOS d1I/I 

" "' 
59o B90SD)O:3.5 
59.2 , 1FT=u 1 
59. 3 LAUTHCNESz I 
59.4 I F( F 1Vt. T 220) 0GO 8 
59. 6 903 1F(HFT-LT, 13350) D1 SPLAYP 0STER TiIO 0EL.I" 

59.*0OO SDO-"-5 
60. LlFTh 13350/( POUJDS:H/1 ) 5 
60,.2 IF(IiFFT. LT* 13350) GOTO 88S 
60. 9 (I F'(IFT, LT# 49000) DI;f'1.Af"OOS5TER ATLAM-AC-(iI I" 
60. 6 OOSD 0-8, 
6, 5 L IFT= 49 00/(P10f.r)D SIr/I10) +.5 
61, 1F(OR' FT. Li1 419000) c 88880 

T-L ATLAS-,CF'IT-J I"61.2 9 15IF( ,LT,.9.E3). DISPLAY"F9OSlTR 
61, , BQOOSDO-: 1'll 2 

I...)'.61. 6 L FT--$89E3(F L[D .. I/ 15 
61.8 IF(rEF'T. LT,89F3 )GO TOi63 
6en, I F(HIEFT* LT, I 74,E3) DI SPLAY"F:0O0STE X TI TP' I I I C- TRbS -[",I.I 

OrOSO"62. P 3 18, 1
 
62.a Ll F'r I74E3/( POU'4DS-l/ 1 ) 5
 
62.6 IF(HFTIT.LT. 174E3)GOTO Cv38
 
62,F 906 1F(Hr.FIT,.Ta 2, '56) DI SPLAY" DOrSTEi, SATUL'N V"
 

63. BOOSDO-t'203
 
63. 1lFTh2.A5E6/(OLU4DSe, /1 300)).5
 
63.2 LAIJICIES= I 
65. 888 0,4 TI NUZ 
65.2 I V(LI FT) 99 1, 99 1, 28 . 
65.6 991 DISPLAY" STf). PiOOSTER CP,4LIFT YOUR SAT" 

211, 

2]]. 

. .. . ir' :'i 'i . rr ."'::. ....
 

http:F(Hr.FIT,.Ta
http:IF(HFTIT.LT
http:LT,.9.E3


I ) I ic' IHO P \ I 

66. 	 D I SPLAY-Y AGAho: lN=T",GD LLI0.,K 1 
66-A GO TO 999 

'
P 	 YJS'Y&?,'I66.8 P.R DISPAY-00 	 LI FT",L!FY - SATLLI.TES' 
67.2 	 .F(-22 .9) 25,2 , .5
 

'
 67.6 25 SAfS::t 5o2. 5*E pt-. (H'/ 1.1.))/.2,+, 	 5 
69. 	 NATS::SATS.:. ,

* 68. I S( I S' N fd-Ti 

68,4 . LAU4CHiES':SAfS/I K., 5
 
6S.8 DISPLAY"40 OF LAUE S REUIREM LAUN CH ES
 
69.2 GO, TO P.7 
69.6 24 CONTIN U: 
70. 	 SATSw1FT 
70.4 DISPLAY"NO'TE-.,AthCf COST I:4Ct.LUDES TOIAL SAT0 COi.E'W T" 
70.5 DI SPLY"U'LES SPECIFI.. (LAI'Ek ON!). ALSO OWE tOOS1rh IS 1hSSU'L'1'4ED !,RI;' t.SI<tViE"
 

70. 6 DISPLAY'"TIE BOOSTRI1 COSTLNSC MILLIONS Fro O\E:" 
70.7 WRI TI( Iv I 000=00DO, 
70.8 DISPLAY" " 

70.9 DI SPLAY",N U:.IDiI O' Ic<CII VEIE STATIONS"
71! 227 S[38= 1R24 C5.1 l10 V 
71.1 DISPL..Y "T HqtEREAC'IEI' A'T THE START," A'ID TI EVEWV OF I"EIIOD'"

71.2 ACCEPT STOST 

71.3 RATE.= (S'T/SIO I-L1>I1 
!.6 D1SPLAY"SAT ['JI "f. dN" 

72. 	 WRITE( I 10)0S0,b 
72. A DISPI..AY" 
78.4 XLA=.LAUKE',C:S 
785 DISPLAY'IF OEIE SA'fT.LLITE IS NEEDU:E T"[: .,IF" MORE TYf'E 2" 
75, 6 ACCEPT 'JOYS 
78.7 I (NOYES, EO° I ) '&
7J8 	 : "C X L P'; Pr0 S(,) )- "" $i "DO)XLADO: 	 + 'SATo,.M,1T 
79. 	 DISPLAY"COST K. TULVEN ORj PRE-Af;IP UO[3G0. IN OUA'VTI "Y. 
79.2 K=1
 
79,.22 DO 7'1-, Io
 
7 9 ,24 K=442
 
79.26 IF(9((,fT.ST)GlTO 7V(;
 
79.2- 777 CONTINUE
 
79.3 776 CO'JTINLIE. 
79., IF(Dt)F" l'r Q 16" ""2{7
 
79,81 207 ONTIS .(,',f,,; ')s (.2, 159)) ,1E3

79,816 566 FRONT";F&ONl*((. 45)tQ,) 
79.132 (soT 2op, 

S79.8I3 20)6 COJ.x t	 *,0" SO. 3 FR490 (94,6 1l-,AlO , :f.TV';"Io ) 1 11" 

80.31 IkOlTo FN01 15) 
80.32 28 CONTINUE

S 80.35 ' - r,"
 

3 ,5 
S ,. COSTL0O=
 
0 36 I F'((OFi(LT. 6tE3), '1t,,(C ,N,GT. I S) )' .,STL.O-3,)-,..*~ 5*(~'.L2E3) 

V 	 J. 



80. /,01 L C S. 	 'E l)=0 1- ;TLrJ 

4,'02 1 Vo GT11 I ) r".0 E Q. 11S0
0e5i1e--
0 E'] E ,* ( 85) sN ).R-I;'04T 

80.9 I V( 1) A 2i5I,)451. 
80.91 /51 AN'GL, (.9 0+,/ 5,:,D A)!P 18 

G, F83 S I N ' (-L C 3L
 
n /'.84 S I ,ABjSE S'J
 

8 085 Sp.- S I t P5 
80.86 s'--- 2 

60, CI1:;(4PL ,,267

8.8n 	 GOIATO ;53 

8 0.R9 452 -AV(,LE-:(.9O ,:(1.-EX PC - 1)jA.. l..fG)5G) 3) 

80.9~~ A"P. 100 
80. 9 I AN GL:--- E,'*P/ 160 
B . 92 C I - '* LI4 [Nr ILE"F 
80.93 /53 C I=C( I + ST '5 

4 5A 1?40,511 C t 5' 4 =ST) 

SO,94! DISPLAY" "
 
8 0. 9.2 1)1 SPLAYHO W ,At, SUPPLIERS k:,)U1.,D PR.OVIDE AN'qTEN\P4S: 
60. 943 ACCEPT MANY
 
8)0. 9 A RUI =R .N./M,ANY
 

80o95 CIOC1/RUl 
80 .96 /155 Al().. I E3 
80.965 D ISPLAY,"COST" 0F' A'1 A 'fT7' A) , Lll IT IN COfOiTI TY" 
80.966 DI SPI.AY'DOLLARS" 
80.97 WRITE(II.000) A[( 
80.975 D1SPLAY"COSY OF PEi(-A.-P hAIMF1EED (DOLIAFjS)" 
80.98 WRITE I, I fG0) E 
81.6 	 STADO (EO+ADO) 1,2
 
;2. DISPLAY"
 
82.4 TO TAL-X LADO+ CSTADO ;STO/ 1r 6) boo S) 
82.8 DISPLAY"COST Or ONE STATION Il.L.IO$'5" 
83.2 ONE::S1'AD/1E6 
53.25 CREW. I**ONE 
83.3 EXPATRIATES=-, IlCi 	 "4 
33.35 AUTOC ITONS:, 9 :?C S' 
. 3.6 WRIIE(I.,1003) ONE 
83. 61 10003 F".14 ATF 10 #6) 
84. " DISPLAY"INITIALLY )r[E STATIO.5s COST C$ NILLIr,%S)" 
64.4 ALL=ONE*STO
 
84.45 WRI ITEI ,,1000)A -L 
84.5 	 O 6ei VI.: L,.- IDl, 3
 
q4,54 COSTSC1,jKJ)=COST,:(,vJ)?* .LADO
 
84.58 6 CON,TINUE 
84,581 COSTS( B,0)4 foI)OS( BOO 

4.59 DISPLAY" " I 
84.,591 , DISPLAY"'[YPE.*NUAL.. SALAC, FRANSPOf T EXEN SE" 
8. 592 DISF',AYtIAINT£Nt;ACE TECH., ICIA" 

21.3
 

http:STATIO.5s
http:LE-:(.9O


8A, 593 ACCEPT SAT) 
84 a 6 STSrMZ E I 

" 
8A 611 s'= i NAV;. 
84. 612 COSTS( AJ "'ONST 

84. 62 SETS(JJ)'i 

84.65.... 

84.71 71 CONrINU;., 
84.71i MNt--L+ 1 

849 72 
Bie 741 

D0 72: IN%- I 
DI ..Nq ).CO,, 

w 
f.,. ). COSTS( W.(NW- I)) 

8/1.76 
84.79 

7P CON TINUEI-
DO 73:!.'tV& 16 

84.792 COSTS( py ) Di(1) 

849794 
85o2 

73 CO'1TINU 
DISIL/'T"WAL SYS'MLM COST $ MILLIONS 

85. A WRITE:( lM1.3(0O)fOTAL 

85.8 980 FORfAT(F61X) 

S6.1 CALL RESULTS 

86.12 999 CONTINUE 

86.15 END 

86,.2 
86.3 

SEGMENT MiFULM-
Comi GOMTS( 7,13)C(IS(7) 

86.35 DO 56I,"ll0 

86,36 
86.37 

DO 56.K:51,3'2 
COST .D I J ) cos 1: I)O COSTS( I , IJ) 

86S 56 CONTh1UUE 
86.5s86.565 5 6M 

DO 59I,%N1,5f 
C051SC ",~'")"!Cn5Y!,S ( 5M .N (,.':V) . CO$TS("t" )I..I.. 

86.59 COTS( -,,'(> SPIN V.; COST( 

86.62 
67. 

59 CO.'JTI'qUE 
DISPL6Y"',NUAIL 
SI, 

EXPENDRTU$ B( CAT'EGORY A'ND YF.A3 !.'LL.IQ'4 

"37, 

9 1/. 1I.8"1. 18 
) 1[S1L AY" 
101) ? LF,(WII V l1 l.iu) (Lb419 69 L5L 1' I l 

07. 19 0O06 fOWAYT (6>: 1015W 

87,.2 
87.25 

DO 
WRI 

77, KK(r,' 
Wl(Ix 101) COTE(),K 

87,.26 
87.3 
£7.A 
87.o15 

100'17 FOfQWiT(/,6,Z) 
DOr) 7, JJ;l, 1O 

WNIT0f(I1, lOO2) C'J S ' S( VJJ) 

1002 FOWAKI(9(F , I Z) , F 5 i/). 
) 

87.5 '1 CON TINjUE 

87.6
8"l.7 

7 C'ITINU
END ' .+ 
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DEDUCAT ONAL SUIOR'"
 

I 0. JI .i'N SXON CAT( 15, 3), Sl-IT.(I10).,'OIFS( 1.)) 

•. j3 DI)MEN SION STATION( 5, 4) , PRODUCTION( 6.Q 4), PkOGNA'(15, 5), TI TLE 
V(5.,3)" .
 

10.6 DIIENSON Al:STS 7 0 COSTCATEG( 7,3) , ANCSTS2( 7, 10)
 
10(J9 DIMES). ON PIkSONNEL COSTS( 16), PERSONNEL HOURS( 5)


1 JiMEN iN DE,22) SET( I G) 
I 1 1 1N'l1,.2 PEPLlC 2, IST) STUOTOS( 0)

11 , D] SPLAY ,LoMOL.L .A L!.PIN SXI,.~STAN IORID RES:A{CWI !'qST1 TIITE" 

II .P2 ) SPLAY"PRPJJECT 7150-IEDUC:ATIONAL SUPPO RY Co SY"
 
I1 . .3 .1 SPLAY" "
 
II 2/ I)ISPL/AY"PED IN VIG URFS MLIST BI SEPARATED BY COMMAS'
 
III DO 5 n, I4:1r15 

t
12. 50 CO'4"t'NUE
 

12.71 OPEN[2 .Dh1I L,E/,INPUT, SYr.1OWIJC)i
12° I I:,i/\lC(,/99 )( ( C/.TCI(.-M ), I 1 -3).A(=1. 13' 

1. 9 I OWXA 13)/A99 VO[4TC , 2A6..,X, 
1s. READ (2,55)(CST''1ON(L, K).1(::),.),L-1,5) 
S13.3 55 VO RM AT(AA6p V6, 2, V2) 

I. 5 6 FO RMAT ( A6A F5, , F4. 2)
A *( A I<t.L ),•K</\C 1,15.-: 1<EfE.( "/;) (.(PI ' = 13 )., L:: 1.,5 ) 

15. 7 70 FO :,,AT ( 13 F/I. 1)
1 6.6 RtEAD( 2, aI) ( C( TTLES(L.,!;),K-- 1,3), L:; 1,S) 

16.9 8 'VORMfT ("A6,E5. 
18. 1 100 FOW1AT C0(X13))
I . 11 F',E/\[ C?, 555)( (C::OSTCATfEG(L,{)..!;I 3),[.= .,7) 

15 F2 F"Oitm<AT555 (3A6) 
18. A CLOSE (2) 
,.,.
4! D 31,d=l 10 O 

I .4412 S ' ,)
13. z
13SEI"J)::0 

18 416 HOUHS(.)­
18. AP2 PERSONI. COSTSCJ)=O 
,. 40, 31 (:rNTIIU 
1.40 DO 343,j:"1,22 

I1?f. A7L)004 7 Ip1' . ,PE PL 4:<.j.X ) "-'0 

I i 49 3/3 C, N F.IE 
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EDUAT NA), SUI 1, 

.DII1o S SPAV"TYPE THE YEAR ,EN PROGRAM I S Tl) STAT" 
18 58 DISPLAY"A\ yYAf, FRO, 19 7 TO 19'?i9" 
.18.66 - ACtCEPT NYEAR 

18 -8 DI SP LAY"AND TT:IH END. OF THE PrOFIAE 

i8,98 ACCEPT lHO URS( NYf i.- 19 69 .. LHO 1(1)LJS( 
18 99. DISPLA)"'TYPE THE DIOLLAP COST OF' ONE HOUR OF A NE. I GhAN 
19, ('2 ACCEPT DOL.LA1, 
19. '29 SPAN :- 19 s0..NYEAR 
19 . 03 RATE= (1O US( 1()/HO UISCNYAR,- 19 69) ) (1 / SA') 
19. 1 PE RSONMNEL COSTSC NYEAR- 1969) ::HOL)RS(NYEAN.. 1969)iOL:t0L h 5L / 
19.3 DO /i0.,K::(NYEAI.. 1969) 10 
19.38 HO URS(K 1 I ) .-H OURSN RATE 
19. 39 bOLD-. , RS I( 2/ -C)HO 

19-393 FRE SH--HOLJRS(K.+ 1)-01L) 
19.396 PERSON-IEL COSTS(K+ I)FrEH..ILAR:.: .
 
19./1 LUNI T=CIOURS(NYA1969)/ 5).-1
 
19. 4 03 1 I F(HOI.URS(I{) O(T. HO LINS(N, EAI,- 1969) )LU.llI T::( lOl.iR"(i)/ I b) 1 
19. 402 PEOPLEIC ,K)=-3°.,-LLNIT.- ) 
19.40 PEOPLE( , . .:(UP.)(LLNITf"I) 
19.410 PEOPLE( 3K)1+(,5)'(CLUI T- I )
 
19 /1P0OP E :(( .,NI I')/2 P
E(PL.) K 
19.41M6 PEOPLE( 5 K)- 5 :(,LI IT- 1) 
19.41C7 PFEOP.r( ::2 .*(LUNI T- I)6.K) ). " '
19.40#8 PEO PL E( 7., K): I"( , S)"( L . T-I) 
119. 409 PEI+8CK1"-(,25).*(LLUN,I T--. I 

19.419 PEOPLE( ip,)= I , )..L.U.I T-I) 
19.412 PFOPLE( II )P,5) *(L.NIT-I) 
19. 41 PEOPLE ( I2.)- 1-;-(25)*QNtt I .)
 
19,413 PEPLiO(1(I)S(0 1O5)( .I--I)
 

19./1 15 PEO PLE ( I!4.s K ) 7:"+ L.UN', I7, Y:( I Ti-; 

3 I T--1
19. 4 16 PEOPLE( 15.,lK() 1399) L(LUM 
19.417 PEOPL (U16s1K) .I (L UNET-.I19 .4/1i PCOPLE C1 7j.K) I-- (LUN1 Tf-I) 

19. 19 LPErL.FO$<CN21)-.9V/I 
19.42 - PEO"F 'F( 1,K .
 
19,421 PO 5LF(21.k) - I
 
193 122 STLIDI1S(L.19 69) - (HOU,)S(nOY HA 1969) 15y+1
 
193,23 S TIU NYE P Q9
CONTI3(K)--SI'LD10S(,

19.,421 1 F( F'RFSH, GT,.OIS:IE t. 19 9)) TUM 0S(k\') :(F'S /15)+ 1 

19.45 40 CON TINUE 
22.PESN. SNYFA. 1969)/2
30. DO 5413., L =!. 7 
31. " DO 54/3, N= I.jI0CJ 
32. AN CS TS(L.,K):=0.... 
"33. 5,-'13 CO0N TIN UEL 
-51. 7 -52 CON TI' LIE 
5? -, H pW=:HOr)U. S(,,NoY- ^.A: 6o 

http:STLIDI1S(L.19


52. 7 	 W WEDSTUDIO sIsTU'1 0S(YEArG. 19 69) 

52..9 	 DISPLAY "'FOR" HP. "HNS PER ,-K OF FINAL MAT RIALn ",L'E"I) 

53. 1 8 9 	 FOIM4AT( I9HEQUIPMENr COSTS FORI3I,WK STUL)IOS AhX: Q. Fl7 , 10 
H THOUSANDS) 

53.2 	 EOU PCS S E'DEDSJUD 0 SO-9 183 0 
.,3. 5 	 WRI 'Th(I1.889 ) N[EIDEITUDI 0oS, iiOUr'PCs STS B 

fiI 	 WU",I Tl*R( 1,89'9E)3LJ1LDC;0STS/I10 , . 

.54.2 890 FORMAT( 32HBUI.LDING COSTS FON STUDIOS ARE SW F7. 1, 1IOH TO USA 
NDS) 

50/, 	 T"OTSTUMFO:OUI PCSTS +BUILDCOSTS 
54.1 	 DI)S. L..AY "TOTAL STUDIO COSTS ARE 1, O.TSTL.DIO 
54.8 	 D. 99 IJ:::(NYKI-7.1969)p 10 
54.9 	 EOUIFCS'S:. STUD IOS( iJ) . 19 IS30 
55. 	 BUILDCOSTS0I5E3,STUDIOS(iJ).,.. 
55.3 	 AMO RTICSTS:. UI PCSTS/5 
55. 6 	 AMO RTLDSTS::BUILDCOSTS/30 
55.9 	 EI UT"L"A. RT.CSTs/ " " 
56. 2 	 [IIUL.DUTXL: AMO RT )C.TS/ 
56.3 ANCST&( .. J ).AMORTI"'QCSTS*:EOUTIL 
5604 ANCSTS(3 IJ)=AMORTBLDCS1:..BULDUTIL 
56 -45 998 CONTYNUE 
56. 6 	 WRIT&C - . .. 1 ),66301 SI"UDIO... 

113 	 5HANID F, AT .5 7 	 FORMAT( b, W I IH THE' D) 
WS"LY11556. 4 	 DI SPLAY'" .1 	 " 

56. 5 	 DI SPLAY"TYPE IN NO.* OF SETS AT THE STATAN)D Al THE END" 
56.5 I 	 D SPLAY"OF THIE PO Gh, " 
56. 5p 	 ACCEPT STO.ST 
56.321 	 L.=N'EAR- 1969 
56.53 	 HATE:CT/STO)&l/(1.,--.)) 
56.531 	 ST.:S1O/ RATE 
56. 5/1 	 DO 7 1.,JJ::L, 10• 

-.55 ST::ST*fRATE 
6.50 SUTS(J) :ST E3 

56,57 71 CONTINUE 
57.0 99 	 FOR.,IAT( P6- 1) 
57,7 F.VYR,5O 
57 .* 7515 I)I SPLAY'' 
57.71 	 DI.SPLAY ,'TYPEYEARLY SALARY OF TEAWrE:FS' INSTQUCOW 
57.72 	 ACCEPT SA
 
57.73 	 DISPLAY" " 

57.74 	 DIISPLAY"TYPE YE:ARLY SALARY ,TRAVL COSTS OF SET >AINEn.c 
F T.C, NICIAN" 

57.75 ACC:.iPT ,E.C., I RA 
5n,. DO 173,L.::(NYEAR-1969)5 1l " 
$85.3 	 ANCSTS("7,L) :fl .... 

5.6. 	 A:ST.( l_)-tPERSoN.L COSTS(L)
59.5 	 SETNE : SET S (L) .KE VY HS 

217 



-- -

EDUICATIONAI SHT'lPl 1 

59- 6 C: TEACH ED :,<TRAIN l. 'C INI TIAL 0 WEES fREFUSHEk OF 
2 WEEKS). 

'D SE'TNE W,: 10 &)+ I590,3 TE.CI E WK,( Ic RM:. ( PRE Vyf<S' 10Q)t,0 0"2) 

6,i PPEREVYS STS(.) 
6(p0.7 ANCSTSC(/,L.):. b, TR.SA 
61.9 A CSTS(6,L)=C ( SETS(I.,),*I E 3)/80)*C SA+ "TRA)*. 1 
61-9 1 PEOPLE( 1.L)'SETSL)*. '.h,1 
62. SETCL) =ETS(L) 
6.2 173 CONTINUE 
63.1 DISPLAY 
63. 7 Di SPLAY " ' NLIIfPOGr/:MMING AND TRAIACNTRA,
 

N G Co STS" 
64 DISPLAY " INCL.UDING OVENhEAD A\[) AORTIZAT1O, (S

THO0 US AN DS" 

64.3 DISPLAY " "
 

64 6 DISPLAY "
 
600 9 DISPLAY " 19"70 1971 197i 1913 1,7' 1975
 

1976 1977 1978 199" 
65.2 DISPLAY ....- .---.-. .. .. .. 

060 7 DO 17/0 L17 
67. DO' 17 A1.,10 
67,01 C: P/-\PEI< SUPP,R'f U 3 SNEF'S/ tE.drIER/L.ES.', 
67 003 SHEET S.t-H 0.S( K ),: SETS( K ) : 1 )Q, 3:- ,. 3 
67. 005 S.EE'S.EElS, 3. 
67.007 C:ASSU,IE$.3 OF COU.SM RE0UjkE PAPEiN SUPPOKY 
67, 1 S STUP=IOURS( ):;"3:'( !7: 1* ) :/i 
67. 11 ANCS'S(5,K)=S-ISTUP+( (SIEETS/IE5).:200)
67.3 ANi CST$ (L() ' Co 1,(LI:K) / 1iG;, 

67.4 A\CSTS( 7.,K)':A'ICS1S( L.,K) +A'.:CSTSC7 ,() 
67.6 174 CONTINUE 
67.9 DO 175, L: 1., 7 
6.. Wf TE( ':1, 556) COSTCATE G(L, 1), COSTCATEG( L, P) COSTC ATV(.., 3) C 

A\CSTS,2(' L: .K) ,K 1<=I1[ ) 

68. 6 175 CONTINUE 
63.S 556 FORMAT 36,X0 1015) 
69. 1 DISPL\Y " 
69.4 DISPLAY"TV SES IN USE :C, 
69.7 WRITE C . 667)(1 S(.),K::I, 10) 
70. 667 FORw 0 C " IX18""x 1 c P. 1 ,) 
71.4 DO 85J"lvQ 
71.41 IF(SETS(J),EO.O)GOTO 05 
71.42 ME.NW( SETS(J)* I 000/41)+ I 
71.43 PEOPLEC 19J)=MIE 
71. 16 SALARY=MQ*, ( EC+ TRA) / 1050. 
S7 1, )$ SE'TS(J) = y/ALAkY 
71.49 85 CONTINUE
 
71..5 DISPLAY"SET AfE,!N'iW.AYCE COSTS ARL::"
 
71.51 DISPLA'" 218 
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.i 

720," 


7 2. 	 6 

71. 	6 
719 
72.
72. 	2 
"1". 	4 


72.5 

I72.6 

73., 
73. 
73. 

73. 
7.3.2
73,3 

73.35 
73,/4 

73,5 

73 6 

73.7 

73.8 


74i. 
74,.1 

74.4 

78./i 
79. 


79. 	 1 
79.11l 


79. 	1 . 
79.13
 
79. 	 111 
79.M 
7.9. 	 31 
79.11 

79. 	5 

79.6 

81I 

- D I' E V" '-	 EI)UC.:A'J] ONAIASCUOPSO T'
 

C N 	 T,.[,. 

WRIT"E( 1., 667) ( SE TS'(;)W . 1 1 , 0 
C: ASSUES IMA,, CHITS SECQxiO I8OX 


DISPLAY" "
 DO. 56,1+=I, 10
 
/V'NC STS2( 71,L )':A\CSTS2'( 71,L)+SI' TS( LI)
 

.S'ITCL) --.SET(L) :2()S
 
56 C0NT.IUE
 

b [ DA ;PIAY"TN 0 V4 COSTS
9 pUAL NER16E:0 t. 
Jif)l'(1,669)(ANCS'S2'7J),J:1, 10@) 

669 	 ]o ,1. N"( 18X.I CI.4 

DI :PLAY"
 
D .SPLAY"TH OF IS AS FOLLOS:"
COST SLS

kIT'(I1. 667)(SET(JM4),,JM'.-I,1r) 

S0 	 T a 
DO 389 ,!--.NYEAR-1969), 10' 
S:S'SIT( 1) 

"I21 CONTINUE IN . 
' 	 1DISPLAY"
 

DISPLAY"TH" COST OF ALL. SETSI S:"
 

8/i5 FOI MA'T( Ffo 0, 1 111 "NOUJSA-ND S) 
OPENL 2,/IDES!, INPUT.,SYHNOL1C) 

DC2,f35).. CI)I ) ,1l 22) 

CL0SC 2)
 
DISPLAY " "
 
F)!I:;LAY"I'{'I STAFFING fkEOUI EUPIEN'TS AIRE AS r'OLL0.',S:"
 

DISPLAY" "• 
IT&KlE(1916)( 1969+LLw 1, 1))
 

,DO 	 676, I-=20,22 

676 O:,TINUE 
DO 876,00-1,19 

966 FORMAT 1 IX, 101 6) 
WRITE( 1,987)DES(K )(PEOPLE(L,KJ), (J- I, .:) 

987 FORMATC A6, K, 101 6) 
276 CONTINulE 

EN 

219
 

7 



' ­

>1,IST 

IO COMMON CH.,V CO$TMCI"O;'N' VI.,TO WISI( )I .'hi. j. I 
1. 11 COMMON S3.,ST AWfm'MAJO cro.bI' I 70. 2), co)( 15, 2:NfT1"S( 
10 2 COmMO'1 D! ST(\,f.( 25. 25).,TO VN'S("I ). PATi ) ( 50)., PATH2(5.)
100 3 Go" MOHO S0 O.,IC[SAfOS P1\ET 109)) 

I 0.31 COMMON SD, .N CN ER.( 2., 60) , I.IU'S( 2 6(.0) F:AC "i' 
N (60)N COU\", S0T.LC. SEl.CT (26) 

10?. 32 COMMON MAx.Y,.COS.,TAPE 
.1 i ISPLAY''AoJ.LIPIN 5( STI'EO1,) RE EAR0C IN STI'TUTE" 

0I DJliSPI.AYTtY ''.T..PNO T,1 .. HELP TO CAL.C.IL\TE" 

SLIM S( 2 6 6) . 1k 

VG1, YOU 
10. 55 DI SPLAY"'O S 0 F ALTE\1(1T I W,, I F..STh1.NL I SSiO' S) S F 

EMS" 

1056 GO 
1C(), DISPLAY"6 
10(.6 Do 10,,., t 1.,'1 

S1062 DO 29r11:7r.lP 
I1[463 COORDJ]N,gTP5,1 I , M ) ::10 

I0-611 19 COm TyItU 
11.•0PF.N([ 3 ,IIA/,IN PUtJ' SYHlBOLY'C.'1
 

12I KK-' 
S J 1512v.02 
12oP.. DO 413,NJ:,1 .
12 , 0(- RSE P. 3.r 1 1) V) ( COID DIf4ATIE S( ,. L" 1.2) K } I1 J I 

12 .i07 1009 FrORA(5(2('6 ..,,,)) 
12. I K1L, 1-+.5 
12.12 Jl J1.1-5
 
12, 1' 413 CONTINUE
 
12.22 READ( 3;.909) (C4TE*E) .- ,- !.1 5) \! I 
12.225 READ( 3.,95 )C MWETS(2.!)< .I 60)
 
12.226 951 FORMAIi(10CA6.,,X)) 
12...23 909 'O;tIlAT ( 10A7,-/4FA7)
12.21 RE AD 3., 5;."D TY ',S J i .JJ---. 1 70) 

-.12.26 500 FOM'fAT( I (A6,X)) 
12 -28 CLOSE(3) 
12.3 DO 9. t: I.T3 

311 "-.. DO, 9 1I I 

12. 3 NIXrC.,OI .I1,4ATES( IX, I) 
12.33 DI F=C RD I,1A7E S I K I ) -NIX
 
12.. 3 Df/(=; 1 F * 1) .
 
12, 35 COO RD0 IJ ,'I'SC t, IM )" I X+PEC
 
12.36 9 CONTI;NIE: 

OF MAJOR TO',NS"13,.221 DISPLAY"T71E.COO RDINA'fFS 
fJEEN N fitEiOY"13,,223 DISPLAY"'rAVE ALNEfADY $TOEL) 

13..225 DISPLA.Y" Yt I N AUIK.V!\TVD ,.hES A.FE: 

-. *"i 2P~o
 

http:29r11:7r.lP


13. 227 D SPLAY" " ­

13 P36 DISPLAY"
 
13.2.il4. P... " 70
 

.5 1 I] LAY"USING T'IUE (.0 V; ([ fREVY AU0N TYPE IHF, :.,VAE 

139252 DI SPLAY "OF TO', TO START FRO;' f>'1A 'iME NUMHJO.F TO WlS : 

13. 	 2536 REA( 0,5! ) STAI':T(MAJ 1R 

13 	 50 1 FPM,A'r( A X :, 12 1
 
p 5
13.26 	 SAHE ADO3REVlATYONS ITTHE TO)3,NS "f,

IjJ:. X .- .
E LIN KE D
 

ItJJ AJ 0 R- I12 - R5' 	 I.N 

13. 	261 DO 6"/J!*o 1, 7x@ 

13. 	P6', I 'U .. 1( X-1 E) ,E L. .C'f(LI()) (4OTO . 
13 	p63 GO'TO ,6It7 
13,.26/i /169 TO VS SLEI(E'T( I') 
13. 	p.65 COO (L.K., ) RCOORINATES(JN-. 1) 

2)113. 	2(" COO (L,,.o2) COO ID IN ATE'S( JM,.. 
13.271I 65" FOMAT( A6., 217F 2) 
13.212 GOTO /463 

*F
13.•27"3 '67" CON T'I N HE 
13.2"h i63 (NTN~f. 

13.13. 277",7 I?I Y"" 1R',,IN YOON'cYOUH Cr101CES: 
13.87 9 WRI T1;( 1, 503) CTOENSE(LL) ,IL1..1..MFAJO.,) 

DI 	 iu' 
13. 	2t 1 1)1 SPLAY"tRE THES-: NAMES REC F. V-)D OLFC"IL)?" 

13. 22 . Di SPL"1 F YES TYPE I EI.SE 2"
 
13.2F 3 ACCEPT yE
 
13 28" IrF (NO S. F'"i 2) GO ) 501
 

1 1 ' AY13. 	1"?5 
IC 'F, i 	 LEr >xiC13.8? SPLA1Ar ',*) YyL3iCEN RFR Ai, TO FED F EAC 


ENT.R?"
 
13.291 DO 533,1<IA.JrAR t13 2 i' CV ) =TO "'NSE ( K
13. 293 1.0 't1(
 
.1i. 1 T .T"<
C,')Oif 0 1 

R ,,'t,' CrilO If ,!AES(K,2) ,-CO ( K.. 2) 

13. 	3 " . y1 

13. 	31P 

13.35 0 1
13. J6 [}0 5"I9,NX::(MAjIOR.:)...70 

13. 	367 X 
i S. 3: a '.CO()T"O ,IATE S(--X ,-I)= 	 . . 

13 .3 SI COS)Ff)l1Nf.\ S(u . 2) 

o-.,9~ 579 CON,2UE21
 



1 I% 3.lll~¢INGl L 

• " 	 105 L1=1lC 0]3, . 

13.'1 DO 1O3.,L: . -1 
13. 	.12 1R l.FMiI(L 

14. 	 DO I J .- ,.. 
15. 	 DO 2PI 25" 

16. 	 DISTA GC CJJr(r 
16.5 '2 CON TN ­

16.9 1 (;ONTINUE" 
16.9 1 SD:Q 
16.9 12 N SH 0
 
16,914 0
 
16.9 16 LC:0(
 
16o91S DO 109xIvIx26
 
16.92 DO 109.- I:" 1., 6 
16.922 Sumos. o ,.Il).
 
16-924 109 CONTiNUE
 
17 	 (I 1 1)0 1or ,, ..L.:- 1 5{ 

17. 0P. PATHIL(; o,31"3
 
17' 03 PAgTH2 CIL) "'O ,
 
]'1. 04 1 CO rTIMIJE
 
1"1,,0/i1 5 11 CONT,!NU1 " 

17. 042 CALL kE iU F 1LF: "
 

j 7.05 N I1= 0,
" 1i7. 55 " JJj "''FAMO P', 

t7...6 J I'AJOA-,1 

17.41 DO 3I1M:1,d! 
17- 46 "I MI-,1 

1"1'47 )0 A., N,1 JJJ 
20. 	 HM COSE DON A COORD NATES((N), 1))AUSr. G RAT I. 
21. 	 VR.-'ADScCOO RD IVfAYE S W,2) COOtWDI NAYES( (N.2) 1 
22. 	 HAh.AF&e3. 14159/11V 
23. VA=t: VR * 3. 14 15"9/ 12
 
23,1Ir39591
 
23.2 Pr3. 1-,1 Ml 
23. 	 AN I = 10 ,2) *P/ 130),l IATES 

23. 6 I F'C COrJRDItNATE,3CN., 2). Li. CC.(cOIE)I \IATES(,.' , 2)) GO TQ .-Up 

23. 	7 w8 CO,"IIl'R 

23 .9 AN1I=AN? 
24. AN2=DU
 
p 1 889 CON' INU. "
 
24. 2 SL 1=2-:I.1./I2~'lV? )*COS[ ('N I ) 

24. 	3 . S.3=2R:*SINtlHA/2)c'csr /,2
 
44 DI = SORTE CQ VA) 2+-SL I ,.SL33


2/i. 	5 DIS~lEM,)-F (2:IA [( 2 k / tt;f 1-( D 1/( 2- k)) a 

2. 	 A CON TI LW:
 
S6 3 CONTI-NUI .2
 

.... 22
 



p1l? 5 D I S P. ,m 

p26J CLOST (2) 

36, CALL-i3ESTPATWH­
3,71 015OULAY"IW YOU WIS TO COMMUNUC(ATE DI~RECTLY FRlOM"
 

* 37, WE< TF( 1~000) TO MSCWT) TO N$( SEC) 
* 37.2. 1300 MMkAT( Ms /H TO (v., 1AN TYPE 1UEL SE 2) 

3 71 CCEPIT K
 
30'.32 9Hj H SEC
 
047. K1 1 K- Et0 v 2 ) ON I CH =0I
 
37, 3 683 CON TIN Ul
 
37. /1 CALL* MICRO WAVE 
37.45f IF(KC1-~SEC)66,67.,66 
37I. 6 (.7 '.!KJ (wnRN 

37.47-QTO 0~
 

37., Q A OTIU 
T"D~'~' (37. 7 PN~ I) 

(. MOV3P/). DUPLOY-Y TO"T 

39 f:)CP60 YOK(I) 

0~1. 1:N ) 

s50w)tJTJOUAM r1UFFLF 
51. COMM1ON K~ 1CHP V, NO STh 1CROo~471 JJ, QI To VN S15) 

V . * i'Y Sl 410 TOM(NS 71) PATH I C 50 3 FA 504)* *C0*t Di 5T C~25, Th12~( 
*ry'.v5m ; 1, 1.: n SKI: 4>~TA'.TO' So ONSEMPTC 100) 

C(YQqmom MAh,I'CO $TTAFE.
 
5Z3~ I JJJ-;MitJON
 

03 12 v"~=MAJ0iR+ I 

D'J!P=~TO 'N3 CJJJ )50 

.) ~ )UwFi2wCOOR)INATy~( Jjj, 2) 
55,*.. 00 61,l K 

http:4>~TA'.TO


56c5. 63 	 mOsN'n1UA 

56- 6 TONS( I)n'DUmp.L 
umi
 

56e8 COORDINA'I1ES( 1- )r:I)UAKP2 '
 
56.7 000-DNVni bS I ,) 	 " 

57.6 62 CONTINU!.,:
 
580 RETURFN
 
60. 	 END
 

'61, 	 SUIROUTINE VI DE:OTAPE 

61- 1 C:OVIOr ..XOH* V.COSTM CRON '£ ,J, V1 TO W'ISK.(15) 

61 .o2 COOM, S STARTJM W OUO )IN:TESA 701 2) l COO ( 15, 2) 

61 3 	 i T 0 7 1) PATH K. 5N)COMMO'! 3TANVEC 20, 25) TO , PATH I () ., 

61. 4 COM:MON St OR,SiC BST(/T ON$,PH[:I;4PT(10) 
61.5 COt,,IiON SUMS( 26.y 6), SD:NSH1: C1,NTL. :S 2, 60) .,I(OURS( W, 60) ,FIAC, TY 0 

N(60) PCOUNTP SLC.S.L,I:C( R6)
 

61.6 COMM40N fMA' ,AC ,ST.,"APE,
 
61. 65 RATw2::4 74E"3 
61 • 66 C;: 1.1VIAI GPAVL POAn CO-. RETU=N THUC:1C CO S'S C45n/1 (I 

61.67 DO 1300"16O 
61.69 HOURS(2,KI)=0 
61.69 13, CONTINUE..
 
61.7 DO 65pJ:.,15
 
61t8 I6F1TO';.S(NT),EOo.N66
 
61.9 615 CONTINUE
 

62.. DO 617 J:1 , 6(0 
62. 1 IF( TO iN SNT) EOO,..TERS(2:,.I)GOTO 610
 
62.2 617 CO:TI,1UKU
 
62.3 GOTO 659
 
62.30 616 CONTINUE
 
62.4 	 DO 619.,JJ' I 69
 

' 
62.5 I6F2(TO ,S( I OH) ,EO. C='qT " ( J . -C 

62.6 619 CONT!, LF
 
62.7 GOTO 609
 

62.F0 620 GOTO 60'i
 

6*, 618'DO 6Q1,.'< 15
 
&IC),63. 1 I F( TO,,i SC EQ. OENfTES(l.h,,) )c,)TO 602 

63.2 621 CONTINU. 
63.3 GOTO 699 

63.4 6f0'" DISPL(NY"O', KAAY HOUnS PER VEEN ARE GENERiAIED AT:" 

63.41 WRIT 1,0443) TOVSCNT) 
63. '/2 ACCEFT "O URSY .,I ) 

63. A,3 TRANSPO RT=HOUPS( I p:J)P:2 
63. S STO BE %TWO S,0T.6. 

63.*6 TAPE:u 20i* TVRAN~ SPO R714 AIE ­
63,605 TAPE=TAP2 ,.
 

* 	 .2'2,1 

• 4', o 




63v 61 DI1tSPLIY"TAIXI TAPE LI , ARY I S AT T!IfMiAIN CENTER" 
'IHOUSANDS63. 611 . I1 NP.AY"I T AiOUNT S TO, TAPE.o " S 

63-8 6PI F( COUlT. LFC PNANY GOTO 6rV.. 
63.9 COTO 60,96/i. 60$.i CONTfINLWE 

6"° B ! DI SP01t'"HOW M.1ANJY HOUIfS II Ei (06--: GEN1RATED AT," 

6/1. 05 WITEC 1. TO1T,NS( MT) 
64. 09 ACOEPT Ho U1"S( Pp JK 
6/i, 09'1 /R11 t'T( A6:)AOi 
6S ST ) V4,.::hXO UI.' 2*,Jl() ."3' 3 : 
64. 11 CO0W.'I NER,ATXON PLU I'CifA.S SENT FRZOM MAI'J CENTEFR 

6/i.3 TAPE'= !5:: VI ,:"T., 13,:10 LItRSC Jl< ) /i9E3' 3 
6/i.31 TAPE. A3'E-:' P. 

64 4 623 ,OIJW,F.COU, L.,164. 5 A C0ST:--(.D A ,!-I I (1 6 ) T E ,1:!22 "f) ' M~,~l)::-- 9 ; %RA 0 

64o /5 1 20- TR1 PS.,,, 6 ALIO1 [O RO-fl) DETOUJS., IN DOLLAIS 

6/1 /16 I( COL:WTo LI,.(mA JY)) (:oTO 609 
6/. /163 InIISPLAY"X'F THIS IS TIlE .A., ST'i'O: iN THE CHAIN- ESTABL).S 

H THE ,EX T" 
64. "66 DI SPLAY"CONNECTJON SO THAT THE COST OF STATION AND OF TAPE 

LIR"ARY" 
6/. /169 DISPLAY"ARE COUUTED I N. fl e SU,;IA"II 
64.5 GOTO 609 
6 /159 699 CrJNT .LiE 
61, 6 DO 689,s,K= 1."60 
64. 62 I FC(f[0 hSC 1-II CHI) lO,CEN S J679 
6/4. 64 639 C\TINL 
6,, 66 GOTO 609 
61- 6; 679 CON\TINUF"
 

6/. 7 C:2 'ilEEK 'S ,frI T l ,, GENFRATION
. OF0 
33" V I6. 72 STO RF. HO URTSC P ,J') -v 

6. 7 /1I SPL.AY"4 ,O:fN IN V'AT)f,, OF; VAPE AMOUY'JTS TOa : 

64, 78 AdS FO R Ai(FI(. 3, 15K10OLL.,,S (IC'S 
64.. STO RE= I 3h-STO RE 
64.S2 C:db MONTriS IN'VENTORY 

P6 4.3 TA: STORE:A 9 .,3 
64 •8'I TAPE= TAPE+ 2, 

A,4.o4 
 WRITE( , 5).TAPE 
6, 5 GO To 623 
64.9 609 CONTI LIE 
65. RETU IA 
66. E J . 

22,5
 



F' Y
* 70. 	 SUB1ROI! ;.W SUiAI 


70. 1. 	 C0~It1OH, %''ICH VWCO !Mt CP ,k To,jJ: VQTO I' SE (1 5 ) 

' Cr;.OIIATE.5( 70, 5, 2) 

70 COMMON I STANCE(... 25, 2.),TO PATH I C50):'PATH2- 0)70, 16 	 COMMON"iAJOR,$3. ST- .).SCOO C 
... C.7 


70.28 	 COMMON SI ,r0R S-C.,BSTAfTIO 
N S APR EEEPTC 100 ) 

600).FRACTI (0
71. 	 COMMON SUMPAS.(26. 6)jD.NSH:,CETE&(.2: 6).-WOUkSC;2 


N( 60), CO U>OT, SK.L L.C. SELECT(26)
 

71.1 	 CONFOe' .Ar,,'ACOST1TAP.
 

DI SPLAY""
72. 1 
72. 101 	 ACOST:0
 

72. 102. 	 TAI E,: 

72. 11 	 CALL VDEOTAF'. 
Is C TWOSAN 	 S)

72. 12 DIS.'L 'TNE ANIUAL 


72., 13 COST= CSyt1ICOm. a
 
72o I/i 	 WkI TE( l,, ] 0)C(CJST::" !foI ) 

.	 IN VQTS' ,NT"72.2 	 DI SPLAY"TII IS THE LAST 
ST(lVV >V CHI i10 CSM) AM'.0 (5)

729 3 	 I).SPLAY"CRM ITEP-CFOEf-R nW,1 T 

PTR(S) INWSC:YK)" 

1.l990) (tT W,(72. 4 WRI TE( TO tN '4 T C 1CII) 1'. 0N-/ I 	 3, V, Co SthI C 

R, 	qO ST, A O S, .TAP:I 
3 0 Qb' 2"Vs. 3)'OL -­72,15 990 	FO&WAY({A, II-.,AQ F 10, 3o 14 F9," 

72.9 100 	FoRAy(F6 1)"C
 
COST S 

72V9 1 DISPLAY"DO Yi'U t3: TO INCLUDE TS. NUEHS IN14 

UMMARY?" 
-94 DISPLAY"TYPE I "YES), 2NO)" 

72.97 ACCEPT NOYES
 
73 IFCNOYES,EE 2)GTO 37.
 

73, 3 LC-.LG''
 

73.31 	 [O AD.LCO1,O 
73.32 	 SUtiSC26,LG)"'
 

73. 33 '15 	 CONTINUE. .
73. A SUM4 SC t..C, 1 )-:B SI'ATI 0': SI ".3 


73,4A6 SU.I SC 1L[',. "COS'[hI CR0
':) 


-TAPE/73.52 	 SU'.S(QL 3) 1E3 
73.5VSUm.IScLC VA) F C, ST 

73. 6" 	 SUMSCLO.C 15) aA05ST/ I K 6 

73. 65 SUM Sc L, 6)L:0
 
IF( SUA S(LC1 3), GT, )SU 10, L 6) C3 6
73. 65 


73.66 	 IECCOU:JT, GEMf'Y)GA O 657 

73,666 	 GOTO 64"7 
S T 	 IN THE C:HAIN?" 

73. 667 657 DI..PLAY"IS flIS THE LA OADCAST S.ATI:41 


73,66S DISPLAY" F YES TYP2 -.. LSt 2
 

73. 669 	 ACCEPT NOYE-S 

73.67 	 IFNOYES. E0. ,)GOTO 607 
IL L A UKOAHC'SY STATjqO AND L 

73.671 	 DISPSLAY"TNI. ONLY EXPENSE 

BfARY'
 

* .226 



TI::JlI$'B JA 1 (TE 	 I 

73. 678 SU, 1S ' ")~ 
73°68 * SJ\U S( LC, 5): 

13. 69 6/17 	 CON TINUF 
73.7 	 D0 33.,N <1 1 6 

" 
73. 8 2 	 SU ( 26.(o I./ 1K., ) SU S( S L S ( I( ) 

73.88 33 	 CONTINLIE
73. 	F,9 3s, C.ON T IN UEI 

1),DIS1 "LAY"t " IAV7/,9 	 D Pl.AY"TH 15; IS THE SU.iIAIRY Sc 

*"14. I DI SPLAY" " " 
FIRST COST (S f!LLIONS) hNINUAL COST C 

74. 	 13 1)1J. AY" 
S MILLIONS)""14. 14i 	 I)I $;PIAY"8R ST'AIONS MI CR0"IAVLZ TAPE LTIo HI CRvWAViC TAPE0 	 LR"TR1 RUC) 1. 

71. 15 	 DISPLAY" " 
7A. 	 0 0651X: 

7 P.- WRITE ( I , 602) ( SUMS(2 6.,) . L:- 1 6) 
3F: F 1 'Jo 6 r>, F 6 3)RMA( 3. 

74./ DI SPLAY"" 

715 RTUN 

74 3 602 	 FO A F9, 2FI G, 3.r 6X , F8B 

"16. 	 E N A 

.SIBIOUTINE IDESTfPATH80t. 

8 1. COMMON ,*1 CM, V. CO S77 I CRO; NT, JJ, VI PTO ':N SE( 15) 

S1. 1 COMMON S3, STAITi'1AJO R.- COO:D1 NATES( 70P2), COO)( I .,2) 

2. 	 CON1,ION D] STAWCE( 25,2-5):TONS( 71 )-PAf I( 50), PA1+12( 50)
 
CON SI 0,R: SEC.., STATI ONS, PREEtPT ( IG )
82.5 

0 AC'IOI0),ISOU1( 	 6O),F,COMON SU-IS(26, 6),SD,NSHCMt.iES(2.82. 6 
N ( 60), CO J, T, SM, LC, SELECTC 26) 

82.7 	 COM4MON MANy,ACOST, TAPE 

?3. N1 
C3.2 N:.AJOlR 
E;3.3 INX NT-%I 
63.35 	 L 1":100i 

DO pl,J-2,,MAJR
 
1.3, 41 o/DO7 1 L'-n1,s3
 

-
83. 42 	 iF.([CISTANCE( 1,KJ),FO.rRE-PTCL) ) OTO 

83. 3 71 	 CONT'(lUf * U 
83N5 	 N1:N, 1
 

PAT 1 (N1 ) DI STANCE(IJ)
83.6 
. .83.8SON ,1 i NU1. 

83.85 	 GOTO 0 3 
83.9 	 1)1 SPLAY A"*'f.E N ThA its82 

63.9 1 SECO41
 
F "3 92 V0 I : SEC
 
83. 83 	 C0Q T1s Ui 

227t. i 

.............................
.................... 




3 40 PATHBEST" I 

84. 1 DO 13P nlo 
84.2 IF( PATH)K K 0)a' T. DEBT) I.ST. PATH I J+ I)
 
8A,3 13 CONT INLU"
 
840 5 0: I, H D) STI CF I S THE1 SHORTEST?
 
85. J~1
 
86o I I j 1 Y
 
B7. I JJJ-'-A ) JJ1 ­3 7o " DO0 9 1' , YI ~JJ , .i , 

88,, 1 F ( D[I T Q C','( J . . E,'0,c HKS T) C T 0 5 7/
89. ' 19 CON TI l, 

89. 1 57 Jlr-NI 
89. 15 K I
 
8 9 16 S E C( I",
 
89. 2 WRI IC I(.,1 I ''i S () TO V. S(hK I ),DI SANwCKI , I ) 

I ,S LKS
 

AWAY)
 
89, NT=I
 

89. 3 4I0 FOIRMATC 21 ETfie .X T UNi:TEI, KHOM A6, /.' , A6& !16. Ct I LAME', 

69. DO 2.K= I 
90. I IFC pAyI C)(sT) C-C; O f2"
 
9012 P.l1 CON'fN LIE " '-I
 
90, 3 2. l ) ;p" . K )m
 PATH2(n ):ni 

901./ PAi8H1 f2SE3
 
90.5 S1IS*:=01 
90. 55 ICSlEQ, 1).I)QWI
901.6 IKA.I EFl I)KOTO E"-2 

.90, 65 
90.7 END. 

91 • SUmF; UT I q I Cna,. Vc.
 
91',,1 CON Ci 01C,1I CH., .L'
I- %t V.MP J,C VI, T0 4'1;iEC 15)
 
91 * 02 COM'MON S&. STAT.,M.JORh. COC' IAS 10, 2 , CIO ( 15,j)


71 )., FW/rL', I 

9 1 ,£1/,COY'SI ,. , !YWf, £-"f AT ~1i(
 

9 1o 0)3 CMYr1, D)I SfI',.(C :-,.,,...), , ,, {~$ 1 ( % ).,.~A~ ( t(.)
Y, O. Sr,F: 

91.04O COMM),UN (10, i. . 'S T . 
91.06 COmImov'S"I( 6 )3IN d C" E ;( , :~ .6' 

9 1,"! 00O1MN Mt.NU ACOSU T.APE 

91. 161 S p -!.1"
 
91, 17 S7 COMUNTI.UE
 
91. 1$
 
91,1=35 S3:$ +­
91,19 W1l.i Is 79) TOWl(IT)
 
91., 191 709 M A ,IS MTr A ETV FWADCASY STATION I, J ,A6)

91, 192 DISPLAY" iM(YES) , M ) -1' 

9 1 4 193 ACCMI'7 UfW
 
91, 194 DISPLAY"HOW {.IMY VIDEO. C:HP,.ALS AWE TO BE MIPOADCASI?"
 
91.199 ACCEPT VI 
91,2 MY,DISPUY"0VIDY" CKA'> .LS AfT 'NtEDED BE.ET,'.:, Y
 
9 911.21 WHI T 1C( ,7C7i) TO M. T,., ,,',M:H 


... . . ... .. " 22 ,- . 

http:COMUNTI.UE


q'i AC F-PT, V 
91.31 I K !1) oiEQ.1))COTO 7193REQ V.Do(V
9 1.3 15 1 K( DFR. F.Q 2) , ANIK (MlI , 0)) GOY 678 

9 1. 32 BS'AT rOms" 00-: *.. 13::VI 
9 1. 5.J "F(C RowE 0 2)- , S AT 1ON 0 .5 ',(""oVIt:\ :4 131 

91.326 GOTO 721 
91.33 --1)9 GONTIN UE 
91.3/i BSTATIONS= 
9 13 il 721 CONTINUE 
9 1 .35 I F( V EO0) 0;OTO 678 
91.4 DI SPLAY-IS THERFE A TV LINK 1 FTW.EN 
91 5 WR I T K ( I o 7 0 ' ) TO 0'1 S(N'T) 'S( I CH )TO 0S
9 1.5 "I.kl FOIRMATI(h-6: IM--PA6Q JH?) .. " " 

9 1. DIS.'PLAYTYPE I FOR YES.o 2 FOR NO" 
91&,.ACCEPT I 
91.9 NHOPS=DI STANCECNT: VI (1)/25 
92. COSYhI C;lO--,-PS:: ( 25z. ( o3:" V) ) 
92.| I F( I E@, ) CO.ST I.CR-N1OPS#C • 03" (V) ) 

S SfTAGC(JT, 
92, 126 CAL, SUN',IA)Y 
92. 125 PRESMPT($3) D 01.-I CH) 

92. 12, 67, CONTINUE 
92. 129 P,[E.PTC$3) ::DI STA",CE (NT., ,1 ON) 
92. 13 15(EO.2)GOTO 86 
92. 13 I F( (S. EO.) A'Do (V"I CH. E@.Or ) GSTO 8 6 

92.2 GOTO 87 
92.5 86 RETLIN 
93. END 
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THE~f']?OL,-1'OF Ar)IO MN SUPPO"I'fING EDUCATI]ONAL~ Ti'iLEV 3SJON 

by And 'cv: 1). oin 



( JT;, ROLE OF RADIO *I.N SUPPORTING EDUCATJ O-AL TEThEVISION 

•"by Anidrew D. Cohci',i 

Al iup.h major Ceiiphns is hla,' been gi.vcn to television in the c'nsc 

studies of, ('d :a and Latin Amcnida (Vu.wnes )II.nd II. o'f this reporl 

seiies) lhere has been some mo.li on of educ:ai.ona., rnd-o . 'ihe Ii.elc 

trip noltF; inl Appendix 1 of the tin Ancrica case study (eslecially 

those for C] ombia Peru, and Boldivia) and te first Appendi x in the 

Indi a ese -tudy (pp. A-15 to A-19) cofMent oil OfJ.Cort5 in edu(:t'jona] 

radio. ].'urt'her, lhe India case stuly compares tho cffecti\,enes of rtdio 

anld t i (pp ., 23, 53.-57) and sugge:ts tihl ad:i o s ta tion; con]i bc 

a soLPC'Vo.r )'glam , rur101 IIes unldv exprice1)[o1, vii] a utl and 

are avni]iable Tor extending tulvvsion into tihe rurial zones (pp. 80-Si) 

'Ilhis l pei takes the use of radio a st ep flOr Ihr. Inslead of cor:.­

siclering rzdiio eduction only qs a transitionil step to be used until 

television is avnil 4b].e, it might be worthT,'h .]e for cducatioli officia Is 

to consider cclllbilin L both radio and teieis-;c; in one system. Eadio mIny 

well be uefu. asL a stopgap ruedium, but once television rcahe. radio 

l isten:rs, the two media. toother could he nur ofecTve than either one 

used singlv. 

Radio correspondence courses haveS had stlfici ent sticcess (india Case 

study, p. 50) to show that radio can be used for inst t i ona] purp.oses. 

[eriicceJes in rad 1o instruction often I Qwith .te qtia.itLy o the 'o­

g nim ng; . ra therh.nll willh tihe sh0tcowing- of rF"Cljo as am cCIuJ, 01' 
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i. ,struction. hu , u d p ioper , r..o ,-0, ..... - . 're 1 • ' 

an E'"I'V program,. K fact , Japan's hroaducas t*-uorr(c ondoncv igh suhoul0 

has proved that radio cmn be usedffl'ct:ively in combinntion with iolo­

vision. Jatpan has onjod success with this. typo of systeim sinc 1 ,, 

Courses are schedu) ed so that ih same subject i s not: broadcis t .simul­

* tancously on radio and to:I.vision. This ensures that one tonch, z can 

teach the sanmo subject live an both mdli a, so as to bring a simi ]inr pr)o­

gram to those without access to to evi sion Yets,A.so, a studont who wi sho:; 

to gain extra hclp by hear0n the subjeel discusscd twice 1L1by do so. 

\''hui' e] 

vision, deponds on t:b) qual:ity of the programminag,. Procndcurs .fr both 

media share cotmmoni concerns , such as that of pr'Icing the presen I ti.on 

The offoe iveness of ecdlucat ional broadcsli tv;, rad.io or I 

ask WhaI is sfacyoryProgrammrs mutms themsel\ves: pace .nt1 to ail s­

h Vt 'l,5cdent,,:" And a r'latod question : C inon iiqci i fl lotie nitnOc I teIo 

needs of the student audience? 

Joint radio-television prodAction l,:ay ight n'! the ,ur! od or etch 

modium individually. Special courses could be 'developed foa i'adI' and 

television in parallul. Such combined effort cot]d by. most somm. itiv, to 

the unique features of each medium. Tholevisfon would concentrate on 

developing audiVittal echnq&F to st.oigthanl its core instruction 

Radio would also provide cor, ins- ueL.ion ;nd would futr'hi,"r utili e iw 

comparative advanta'ge in providing low cost multiple channl. for -uTple­

men tary programs. For insktunee, ratd io could offer review pruo 'm. f'o' 

,ilburi* Schramm, et al., Fdncatioral Media in At.tion: Case Studies for 

, Plannevs UNISCO and Intennt.onal l :.lu e for Educatlonal I,]mi ag, 

Pails, FrancQ, 1967. 
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I'c vwor"d..c''i' , Tor' i'as;t~r m~~cl..-n or t ho a~'ii­

ruct ion the ovwi bc( ~st ill local 1 nug.Thero couldf a more~ ciaborto 

inl3 )breohibc~n ug, sy.stel for progntinccl toac-ldig' So Lthnt, I 

t_1C'a of at:u IIr' vIil roV. so v ol.g [111 of.l 

'111C nadio prog vnlw" w.ou) c bu transmi I;~r11e t nly to areals vwilt i a 

cevli;onlC. ',IVac, al1so arcas illvsin wvay'hill: to wi Ihout In this 

a osCOV'oi'cd oly byi 3'nd ii0c WOU 3dh he hel le f i i: o f thIQ meIncuit) i C,11 urln 

hl.r1adiczu;I ove)r to i.e vi s on.el. trainodmd o*u3. aiont en cite '. wouldc 

bc nleeded to Supp)ly t he miss 1.3mg vistm). contLent ,1 argO ). ti rOugI) I tI~ 

hoa' i' dv.;Iv.' ngs,- CopiedC ouit of Athe tcohor 'gli i cbol's . 'feIastc V 1o 

i s phn.seCd iIIt I Uh pIo1r42, mc! i 0 wou Id(I a suippor t i ve )'(oe Iathurnt no 

thanm becoming,, obso'!L!t Q, 

combhined!mci-uuiim 1)1osttpposces 

inig ri 1.i ii,, the( br-oncisit mci a into nhu co-L of the( Cu rm-1i CLOLU1i, wet 

those mud.(i broadens ts wre trolnsmithte to foil-1 sChl(-ci ssur to 

to 1cc.eIIi urz"; , or' to the(. holme,. msol 

( ~~A effort acomni Imen t to 

3rg ue supp)]ome n La t naLu 

uwny not c:m 11 for sueCI ian ehnbora ~cto 0p0 zion . Fir11 'or p]ct 

* prot'am may iled tlhcmse3 yes better.) to to] cvi sion, a ill Lihe case of 

documen,21tary i ilnl, Or to mcidio , 'I- -inl dase of flkthe 11k itu 

* Whi Ic suppotingL LOelevisicn, radi o coul'd al1so help to upg'rade_ the_ 
per,ro rifiz lice of1 the teach .i- F.Lat, ff Curi'un tly, inservice taIche tI, inr i n' 

for TV-ti1llil Lonl tealche~rs is liro t'.-d t()oane Sati'ctay mningjii telfe visioln 

*pi'ogranm per weoQk. Si nw) teacheors miustI go to school. to vieow thuse plui'oins 

(o Find anomther tel1vis ionl L'eI). 11iteida1CO at th13'Oe SeFSsiOnIS is.po 

RIdio( (OnI c h i'il-ag SUCI It VC'01. 1vot Im Nome,porlwjxt a rim,- la v0tr L O o l more 
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1. tiu i s( r;:K ctnw a I so urtYId ii 

t lie t enchcis in new mi;nt aand 0 uhwrurwr.icla .ul,, 

i nseri'vIce =M~1cr ina .'I.'; T You) 0 he to 

adiIi can a lsi piov idc on- the..*jo suppo'it for tahei.']rs. Po rt i cu lri 'v 

wherc oieeserondary sc.'hools of erith lfIi su1 cduunli ..ionecuada rv in an 

area, tie Ic lc.r.j a i'e tl.an Il'v. ]3vlocal r : idelSt who are'oc a. i nadc 1 ua tely p'v.­

paod for I ho c'ou'ses they are s[1upyl3se.ufd to teach. XWlihilto tho.ir u.xip'riv lit. 

may have buvcnci 51h-grade they to be n nin Ieachinr, nre T'IV-.uI i I ,a ,h­

ers for 71 l8hguides. ''heIie] c vivs:on broadcastM itlso ll colthe 7h al I. 

ules onl)y a smiai 1 porItion oF he nvei':I cla:s lime, ndhe chier 

mIs i]ll up]) the resL. Givcn c: tl'C'liit l clio progrP, IlIig,' i h'. r; whu 

are unsure or ltIil;)cV.: c:1ui]ycmii onI lho r:aedio ici'deass. J'r su[ll.or, ..­

ecither ina or oul ofr las,, or bIotII 

Finnl Lt', aind IMS'rapWS w'1Ol. signifile .nt'1y,'cin cti as a recnact vc'V, 

sourc'ce o. p)oi li'i ng for tc'evifionn, ']'co'visi on sots ar' silhjut i1 

mNllii noi. pi'ob liems Ahout OO Cc"(, i '"s b s3L m C ihfoveCo 3N ''Ohi I 2oQ IS ' in 

workshop fnr rupaIr it ay giveii tin .' Orton, su rot k.td.wi aA.I ru-

Miil llonil..llin the instr.ue(MMli, process. con~touvI'i'oIIIs ) With a 'tral. Ill.'­

gram, s tudents teacrhs could ma:ak,. odio untiland use !'feeigs IN' 

telCvisiju s t is war in; l'", h. Is'SQcially if Sa li.1tes ore to be tht 

SOurce u C pi'og' a.lI., .*n for inoxpo:aive toppingthere $ b;. n..,,I the h.'-< . 

ievce tht Mid, could pI',,ide, it migt lappyn., for jnstanc., tL a 

SJack ly]p UMM in), 'e IVY~IPi''c 1 onnt Too '.i sI io Prog';a for PrI'imaryn~ 
M c, Irc lord Ioundo li on [ l',t --(,,IQ:,.
 

V,'! 1 7. 1 Plat po. 
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4 .. telit must bo rep.acec by anothor s.atcl1ite inl t(!h Middle o' a school 

have with 

=. -.=:rad :o- progriali.n ng : -s :-., b ackolit.,.+........ 

torm, or ground tati.on operators way trouble N aunias. If 

lu avaj.1able to fi.] r n .t1etc ev s o 

the educational. o) will. not )U di(.rupwitced b.; tocImica) interrupltions. 

In conc]u.ion, developing countries 1111g1h1 vol]. prol'lt from nmki n 

paral 1].U;C of' rad and tleovisio i l tutchi lt,core ins t:ructi on . cd i n . io 


l in nno r; diould Ilhlink I n terms of coordiinti ng the progI'ln P of' bcl h,
 

,

loi ng a.reI'QLua tl. coort ,"(wV,'L1l deuv Cou lLri'P I . 1jll1 o u for I nf lI.o 

establ ished [1C,, 

as J N'PIE in Poriu. CoI.omnbia ha.S sot up a Na I.iolA). 1nStit,IC for Idi o alld 

i(oI. I . I , SUCIl 15;Wro].oPunO, ill PUnO , PCru , havO 

alni, as a lirstI skstop, have a natiorl l)]pl110ng roup, such 

'J'vJ.Vi s. 1)) va I.u n.",I.it utLi OWNS 

e)C.run G I vn1l needs for oi Iid 


I i lI ed tosures . sposal I1to Jnp, t o
 

a :91 coord i nat ed Cf Fort . the oduca I ion t h 

a Iiiei r (li ha rnoss .:wtechnol Iog,Ie! 


hIwe! hIIse hOtri.,, ediun tionn] pol icy-makers in duvololpdg count t'Is wi l
 

want to uso tI, combina Lion of rad o andLo] ovislon med in that ofteI'rs
 

ili lI)]-lltdy ail maxil]mum eff'ecti VONSS. 

• o
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