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S
INCE THE inception, in 1963, of the Instructional Television

Fixed Service, this important complement to educational
television broadcasting has shown evidence of phenomenal
growth and invaluable contribution to the development of
quality education in the United States. So great was the demand
for information concerning the service and the need for coordi-
nation in making efficient use of available frequencies that in
October 1965 the Federal Communications Commission estab-

lished a national Committee for the Full Development of the
Instructional Television Fixed Service.

This booklet was prepared under the auspices of the Com-
mittee. Its purpose is to familiarize those who are interested
in the improvement of teaching techniques with the vast poten-
tial that the 2500 megacycle spectrum offers.

The Federal Communications Commission appreciates the
dedication of the people who have made this booklet possible.

ROSEL H. HYDE, Chairman
Federal Communications Commission

ROBERT E. LEE, Commissioner
Federal Communications Commission;
Chairman, Committee for the Full
Development of the Instructional
Television Fixed Service
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PREFACE

THE PURPOSE of this booklet is to present basic information
on the Instructional Television Fixed Service (ITFS or, as

it is frequently referred to, the 2500 megacycle or megahertz
system). Designed primarily for administrators and teachers,
the booklet offers guidance as to how this service might be
used with maximum effectiveness in the school program.

The booklet suggests steps in planning for the introduction
and use of ITFS, considers the preparation of faculty and
student groups for its use, indicates the cost and time factors
involved in the installation of the service, and discusses staff
and equipment needs. The booklet does not deal either with
technical detail or with the curriculum implications of the sys-
tem once it is in operation.



PART I. BASIC INFORMATiON

MISSION

There are a number of ways of transmitting TV signals

to the classroom. The Instructional Television Fixed Service,

as described in this booklet, is but one of several possible

methods. A brief summary of the others at this point may
be helpful to the educational administrator considering the use

of television.

Line or cable is owned, installed, and maintained by

the local telephone company and can deliver several
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separate TV channels. The monthly rental charge for
this service is based upon the mileage between the
connected buildings, plus a reception charge for each
receiving location.

* Community antenna television systems (CATV) may
provide a convenient means for transmitting instruc-
tional TV programs to schools in those areas that
already have such systems. These systems are generally
privately owned, but it may be possible to arrange with
the operator to carry one or more instructional TV
channels on his cable system. ETV programing is fre-
quently carried on CATV systems at the request of the
ETV station.

6
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Broadcast transmission of instructional TV is being
provided by educational television stations, both VHF
and UHF. These stations basically use the the same type
of transmitting and studio equipment as do commercial
stations. There are relatively few ETV channels
assigned by the FCC in any given area. Each station,
of course, provides only a single program channel. The
service is usually general enough to include all school
districts within the specified service area. From time
to time, commercial stations have carried instructional
programs as a public service.



Airborne television uses an aircraft flying from 25,000
to 30,000 feet as the transmitting site. Such an experi-
mental system, known as the Midwest Program on Air-
borne Television Instruction (MPATI), was inaugurated
in 1961, broadcasting to schools within a six-state area
from a point in east central Indiana. MPATI has
received authorization from the FCC to construct six

channels in the 2500 MHz band.

Receiver Transmitter
25-50 Antenna Antenna
Miles I

MOWIIIMMOVIM

4111111111111111111,11111111M0611411

TV Station

Point- to-point service operating in the microwave por-
tion of the spectrum is primarily used for long-distance
relays between cities or from a centrally located studio
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to a remote transmitter. This microwave system is some-
times used along with a 2500 MHz system to sew!
signals to other 2500 MHz transmitters located some
distance away. ITFS also operates in the microwave
portion of the spectrum.
Coaxial cable---a private, closed-circuit cable line
owned, installed, and maintained by the usercan
simultaneously distribute as many as 12 different TV
or audio programs. If the cable route is entirely on
owner property (such as a school building or a college
campus), there is no legal problem in putting in the
system. However, as is often the case, permission to
use space on the poles along the route is required from
the owners of the poles and/or from the local govern-
ment and entails a pole rental fee.

ITFS: WHAT IT IS
On July 25, 1963, the Federal Communications Commission

opened 31 channels in the 2500-2690 megahertz 1 frequency
range for use by educational institutions and organizations.'
The channels in this frequency range bear the official designa-
tion of "Instructional Television Fixed Service" (ITFS). The
FCC and Regulations (Section 74.901) defines the
service as follows:

A fixed station operated by an educational organization
and used primarily for the transmission of visual and
aural instructional, cultural, and other types of educa-
tional material to one or more fixed receiving locations.

Section 74.931 states the purpose and permissible service
of ITFS as follows:

(a) Instructional television fixed stations are intended
primarily to provide a means for the transmission of
instructional and cultural material in visual form with an

Hertz is a unit of frequency equivalent to one cycle per second. The terms
megacycles (Mc/s) and megahertz (MHz) are synonymous and may be used
interchangeably.

2 FCC rules concerning ITFS are contained in Volume 3, Part 74, Subpart I,
"Instructional Television Fixed Stations," obtainable for $4.50 from the Super-
intendent of Documents, Government Printing Office, Washington, D.C. 20402.
(Many libraries and all broadcasting stations have copies of the FCC Rules and
Regulations.)
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associated aural channel to specified receiving locations
for the primary purpose of providing a formal education
and cultural development to students enrolled in accredited
public and priv-:e schools, colleges, and universities.
(b) Such stations may also be used for the additional
purpose of transmitting visual and aural material to
selected receiving locations for in-service training and
instruction in special skills and safety programs, extension
of professional training, informing persons and groups
engaged in professional and technical activities of current
developments in their particular fields, and other similar
endeavors.
(c) During periods when the circuits prc 'Tided by these
stations are not being used for the transmission of instruc-
tional and cultural material, they may be used for the
transmission of material directly related to the adminis-
trative activities of the licensee, such as the holding of
conferences with personnel, distribution of reports and
assignments, exchange of data and statistics, and other
similar uses. Stations will not be licensed in this service
solely for the transmission of administrative traffic.
(d) Stations may be licensed in this service for operation
as relay stations to interconnect instructional television
fixed station systems in adjacent areas, to deliver instruc-
tional and cultural material to, and obtain su,:n material
from, commercial and noncommercial educational televi-
sion broadcast stations for use on the instructional tele-
vision fixed system, and to deliver instructional and cul-
tural material to, and obtain such material from, nearby
terminals or connection points of closed-circuit educational
television systems employing wired distribution systems or
radio facilities authorized under other parts of this

chapter.
(e) Material transmitted by these stations may be intended
for simultaneous reception and display or may be recorded
for use at a later time.

The uses of ITFS are shown in Figure I. Eligibility and

licensing requirements (Section 74.932) are as follows:

(a) A license for an instructional television fixed station
will be issued only to an institutional or governmental
organization engaged in the formal education of enrolled

9



Figure I.
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students or to a nonprofit organization formed for the
purpose of providing instructional television material to
such institutional or governmental organizations, and
which is otherwise qualified under the statutory provisions
of the Communications Act of 1934, as amended. A non-
profit organization which would be eligible for a license
for a noncommercial educational television broadcast sta-
tion is considered to be eligible for a license for an instruc-
tional television fixed station.

(1) In determining the eligibility of publicly supported
educational organizations, the accreditation of the
appropriate state department of education will be taken
into consideration.
(2) In determining the eligibility of privately controlled
educational organizations, the accreditation of the
appropriate state department of education or the
recognized regional and national accrediting organiza-
tions will be taken into consideration.

(b) No numerical limit is placed on the number of stations
which may be licensed to a single licensee. However,
individual licensees will be governed by the limitation of
Section 74.902 as to the number of channels which may
be used. A single license may be issued for more than one
transmitter if they are to be located at a common site and
operated by the same licensee. Applicants are expected
to accomplish the proposed operation by the use of the
smallest number of channels required to provide the
needed service.
(c) An application for a new instructional television fixed
station or for changes in the facilities of an existing station
shall specify the location of the transmitter and all pro-
posed icceiving installations which will be under the con-
trol of the applicant or will be equipped for reception by
the applicant. If reception is also intended at unspecified
locations, i.e., if power is deliberately radiated to locations
or areas so that voluntary reception will be possible, the
applications shall include a complete statement as to the
purpose of such additional reception.

An applicant is limited to no more than four channels to
serve a single area. This does not preclude the assignment of
additional channels to serve a different area. However, such

11



additional channels shall be available for use by another
licensee in the first area. An applicant may apply for one
channel and request reservation of the others in the same group,
as indicated under the FCC rules, Section 74.902(c) :

A licensee is limited to the assignment of no more than
four channels for use in a single area of operation, all of
which must be selected from the same Group listed in
paragraph (a) of this section. An area of operation is
defined as the area in which the use of channels by one
licensee precludes their use by other licensees. Applicants
shall not apply for more channels than they intend to
construct within a reasonable time, simply for the purpose
of reserving additional channels. Applicants applying for
more than one channel shall submit to the Commission
a plan indicating when they intend to begin and complete
construction of each channel applied for, and the Commis-
sion will determine whether or not a grant of the channels
requested would serve the public interest. Applicants
initially proposing the operation of less than four trans-
mitters may request that the remaining channels in the
same Group be reserved for future expansion of the sys-
tem. The Commission will undertake to avoid assigning
the remaining channels in the Group to other applicants
as long as such action is feasible in the judgment of the
Commission. The provision for a maximum of four chan-
nels to a single licensee shall not be construed as a
guarantee that four channels will be assigned.

Frequency assignments are shown in Table 1.
The FCC rules further provide that ITFS signals be limited

in power so they can be received only at locations which are a
relatively short distance from the transmitting site. (This dis-
tance varies from 5 to 20 miles, depending upon the terrain.)
It is a point-to-point service from a transmitter to one or more
designated receiving locations. Although the signal is trans-
mitted in much the same way as is the broadcast television sig-
nal, it requires a special receiving antenna and down-converter
unit and can be received only in those buildings so equipped.
ITFS is a private distribution system in which preselected
receiving points are connected by radio signals instead of by
cables. Transmissions are not intended for direct home recep-

12
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tion by the general public. Therefore, ITFS is neither a broad-
cast (open-circuit) system nor a closed-circuit system in the
sense of wired (cable) installations.

HOW IT BEGAN

Every educational innovation has at least three major ele-
ments: a recognized and identifiable educational need, a means
for satisfying this need, and an educational institution willing
and able to engage in the experiment.

One of the needs which educators have identified is that of
providing a more economical and efficient means of distributing
high quality learning materials to claarooms. However, accessi-
bility requires a means of transmission that provides for the
ready availability of the material. The following questions
were raised: Could television, proven effective as a learning
resource, also be used as a multiple-distribution means? Could
instructional materials be transmitted within a school system
without using scarce or unavailable broadcast space? Could
microwave facilities be used to accomplish this task? Could
more than one subject and more than one grade level be served
simultaneously?

The Union Free School District 18 on Long Island, New
York (the Plainedge Public Schools), recognized for its use of
new audiovisual materials and experiments with new teaching
techniques, volunteered to test the feasibility of these concepts.
(See Figure II.)

The Federal Communications Commission gave its permis-
sion in 1961 for Plainedge to experiment in the relatively
uncrowded frequency range of 2000 megacycles. When Commis-
sioner Robert E. Lee viewed the demonstration on June 14,
1962, he commented on its simplicity, capability, and utility.
He stated, "It may well be that Plainedge, New York, will
be to education what Kitty Hawk was to the aircraft industry."

Later, the FCC determined that the 2500 to 2690 megacycle
range was more suitable for such instructional applications
and would accommodate a multiple channel potential. The
new Instructional Television Fixed Service was established on

14



Figure II.
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July 25, 1963. Within a matter of months construction permit
requests were submitted for every available channel group in
Nassau County, Long Island. The first systems actually to go
on the air were the Mineola (Long Island) and Parma (Ohio)
school districts, both on September 28, 1964.

By July 1967 the FCC had received more than 120 con-
struction permit requests for over 330 ITFS channels.

STRENGTHS AND LIMITATIONS

ITFS has several unique characteristics:
It is especially adaptable for local school use.
It is flexible because it provides a multichannel system
that enables the administrator to cope more effectively
with traditional scheduling problems which, up to now,
have plagued instructional TV.
Programs may be repeated whenever required, and
up to four different programs may be transmitted
simultaneously.
It is relatively economical to use.
When combined with other methods of TV transmission,
it can provide electronic flexibility and capability here-
tofore unavailable.

The educational institution or system that plans to use ITFS
must be aware of limitations as well as potentials of the Serv-
ice. One inherent danger is that the educational administrator
may believe that an ITFS system will provide him with the
totality of his educational TV needs.

ITFS must operate within certain limitations and regulations:
The inability of ITFS, under present technology and
rules, to reach the public outside of the classroom,
thereby precluding nonclassroom, preschool, and other
special uses
The need to engage in local and regional cooperative
planning for optimum use of available channels and
for effective development of program resources
Limitations on power and coverage area
The need to obtain a license from the FCC

16
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1

. The need for multiple studios and/or multiple dissemi-
nation sources such as video tape recorders and film
chains to serve a multichannel service.

An ITFS system operates best in a communications system
approach, as part of the coordinated use of all available educa-
tional communications media. Some administrators may
believe that an ITFS system can easily produce and disseminate
all the instructional programing needed by a school. To do so
would require not only expensive but largely unavailable per-
sonnel, as well as costly equipment.

The administrator should keep in mind that an ITFS installa-
tion must have equipment (cameras, video tape recorders) of
high capability and compatibility , or the productions will
suffer and the system will be isolated from other systems and
sources of material. Video tape recorder compatibility is
particularly essential to avoid the latter possibility. The admin-
istrator must be extremely wary of beginning studio production
until the ITFS system is ready with quality personnel and
equipment.

17



PART II. PLANNING AND PREPARATION

HOW TO GET STARTED

An ITFS system should play a major role in increasing the
effectiveness of student learning and in providing learning
resources not otherwise available. This must be recognized by
the instructional staff before an initial commitment is made and
administrative support and encouragement sought.

The Role of the Administration and Faculty
First, the administration and faculty should obtain informa-

tion and insights as to the nature of the TV medium and its
implications for learning and teaching effectiveness. Then they
should investigate how the use of television can affect the
instructional program of their particular school district or insti-
tution. Finally, they should define the specific problem by
asking such questions as: What is the role of television in rela-
tion to other means of learning and teaching? How will instruc-
tional television be used? For what services? For what groups
of students? Under what conditions? For what particular
instructional objectives? Such preplanning may avoid the
embarrassing question: "Now that we have a TV installation,
what do we do with it?" The answers to these questions are
part of the broad concepts of television use and frequently must

18



be articulated to a board of education, a board of trustees, a
state executive or legislative body, and the community.

The Instructional TV Consultant

Once the basic decision is made to use ITFS, an instructional
TV consultant should be employed. The time, effort, and
money saved by his knowledge and experience will more than

offset the cost of such a position.
The possibility of obtaining consulting assistance at the state

level should be investigated. Many states, and sometimes state
universities, have personnel who are specialists in the use of
instructional TV. Sometimes these persons ure available to
school systems within the state for initial or long-range help in

orientation, investigation, and planning. National organiza-
tions that make consulting services available are listed under
"Program Sources."

The fundamental role of the ITV consultant is to determine

the instructional and administrative needs that can be met
through television, to work with the faculty and administration

to prepare them for effective use of this medium, to present

demonstrations, and to disseminate information to various staff

and departmental groups. The ITV consultant works with the

overall curriculum committee, as well as with television and

program planning committees in a team effort to determine in

what areas the new system can he used most effectively and to

implement the aims and objectives underlying the decision to

use television as a medium for instruction. The ITV specialist

may, of course, also be the overall media specialist for the

entire system.

The Engineering Consultant

An engineering consultant should be employed to interpret
what sort of electronic system will best meet the required edu-

cational goals, and he would generally perform the following

functions under the direction of the ITV or media specialist:

Arrange for the preliminary topographic survey and

the final actual survey.

19
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Desig.-2 a system to accomplish the educational purposes
(within the available budget).
Write equipment specifications and obtain firm quota-
tions from manufacturers.
Assist in acquiring necessary site(s) for the transmitting
antenna.
Prepare the necessary FCC and Federal A ':;ation
Agency application forms, in cooperation with a legal
consultant. (The FAA may require information on
tower heights, particularly that of the transmitter
antenna.)
Inspect the installation as it progresses.
Test and certify the completed system for compliance
with specifications and for proper performance.

The ITFS Time Schedule

Time is an important element. Even after the basic decision
to proceed has been made, many weeks or months may elapse
between the initial topographic survey and the day the system
actually begins its instructional programing to schools. Table
2 gives a rough indication of the time required to get on the
air. The times shown are minimum for moderately sized sys-
tems. Even more time should be allowedas much as one year

k-r more- -for a large or complex system. Generally speaking,
if a moderate-sized system must be ready by the beginning of a
school year in September, the previous January would not be
too early to begin work.

STAFFING AND OPERATING

No matter how well-planned, designed, and installed an ITFS
system may be, it cannot run itself. A well-qualified and ade-
quate staff is a necessity. Figure III suggests two possible
methods of organization within a school system and indicates
possible relationships between the chief administrator for
instruction and the TV staff, the curriculum supervisors and the
TV coordinator, and within the TV staff itself.
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The Television Coordinator

Whatever the organizational arrangement, the person chosen
to assume leadership responsibility in television should begin
his work as soon as possible after the decision has been made
to use tr1 'Sion for instructional purposes. The instructional
TV 'consultant may very well remain on the staff as the TV
coordinator. His role would be to establish a close working
relationship with principals and curriculum personnel, to be
responsible for TV staff development and supervision, to work
with outside consultants, and to participate in decision making
during the planning and itkitial stages of engineering, construc-
tion, and staff and faculty preparation. His central responsibil-
ity is to encourage, plan, and conduct in-service education for
classroom use of television.

The Programing Staff

The programing staff is responsible for production and/or
procurement of instructional materials for televised presenta-
tion as determined by the curriculum supervisors, the TV
coordinator, and the faculty. The resources and production serv-
ices of the audiovisual or communications center should be
coordinated with the television program. Where a well-
organized center is already in existence and is serving the
instructional needs of the school or institution, television activi-
ties will become a part of the overall function and an opera-
tional arm of the center.

The amount of locally produced program materials will vary.
Although one of the special advantages of the ITFS system is to
permit the development -4 materials specifically oriented to the
needs of the individual school or system, all such production
should be of the highest quality possible; some systems may
need time to reach a quality production stage before they
can produce in any given quantity. Generally, most of the pro-
graming will come from ITV library centers and/or will be
produced for the ITFS systems by the local ETV station.

While the TV coordinator prepares information on content
and instructional goals and makes arrangements for teaching
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personnel, the programing staff supplies the actual TV exper-
tise in the preparation and presentation of live programs and
video tapes.

The Studio Director

The studio director or the producer-director is responsible
for all elements of the production, such as making the final
judgment on the balance of lighting, selecting what is seen on
the screen, and directing the camera personnel. He is assisted
by persons trained in the selection of films and the preparation
of graphics and by studio personnel who set up and operate
lighting, cameras, sound, and other production elements.

The Technical Staff

An ITFS technical staff is concerned with three basic areas:
the studio, the transmitter, and the receiving schools.

The studio engineer is responsible for the operation and
maintenance of all studio TV equipment. He works closely
with the production personnel in the actual televising of lessons,
whether live, tape, or film. He is in charge of the technical
supervision and training of the cameramen, audio operators,
and other members of the operating crew.

In some larger systems, the members of this operating crew
may be paid staff specialists. In most systems, high school or
college students or paraprofessionals can be trained for these
duties.

The transmitter operator still'...i be a skilled technician,
whose chief responsibilities are conLied to the operation, main-
tenance, and periodic adjustment of the transmitters. Many
systems combine this job with that of the studio engineer. FCC
rules state that the transmitter operator may have other duties,
so long as they do not interfere with his chief responsibility
the proper operation of the transmitter.

The station must operate in accordance with its FCC license,
which must be kept posted at the transmitter. Actual operation
of the transmitter apparatus may be conducted only by a
licensed operator. Licenses may be obtained by passing an
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FCC examination, as described in Volume I, Part 13, of the
FCC Rules and Regulations. The operator must be technically
competent to perform operational and maintenance checks on
and adjustments to the TV transmitter.

A technician must operate and maintain the relay trans-
mitters, receiving down-converters, distribution systems, and
classroom receivers. In some systems he may also maintain and
adjust the main transmitters.

Most ITFS systems, unless extremely limited in size, will
require a centralized maintenance facility. At such a facility
an inventory of spare parts can be maintained, such as spare
head-wheel panels for the tape machines and extra parts, tubes,
and transistors for the TV equipment. Normally, the best loca-
tion for the repair facility is adjacent to the studio. It should
be accessible only to authorized maintenance personnel, such
as studio maintenance crews or transmitter technicians. Failure
to include plans for adequate maintenance facilities in initial
system planning can be a costly error. Adequate annual
budgeting for the efficient operation of this maintenance facility
is important.

PROGRAM SOURCES
1

After program planning has been completed by the school
administrators, curriculum coordinators, and facultyaccord-
ing to the curricular needs of their school or systemprogram
sources must be evaluated.

The effective use of TV requires a wide variety of materials
and many program sourcesnational, regional, state, and
local. Cooperative programing can be a means of combining
resources nationwide and, indeed, is essential at every level.
At the same time, the unique characteristics of a geographical
area as well as those of an individual institution or a local
system can be shared throughout the nation.

It must be remembered, however, that live studio production
is more costly than programing limited to films and video
tape. In addition to equipment, live production must include
staff for production, graphics, and writingplus the necessary
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office facilities. As indicated earlier, the additional expense
may be justified if it results in high-quality materials that are
tailor-made to local needs.

Film and Video Tape Programing

No matter what the degree of live production, ITFS systems
have made excellent use of existing instructional materials on
both film and video tape. Some sources for such programing
follow:

Center for Instructional Television
Eastern Educational Network
575 Technology Square
Cambridge, Massachusetts 02139

Great Plains Instructional TV Library
University of Nebraska
Lincoln, Nebraska 68508

Midwest Program on Airborne Television Instruction,
Inc.

Memorial Center, Purdue University
Lafayette, Indiana 47907

National Center for School and College Television
Box A
Bloomington, Indiana 47401

Instructional programs also may be obtained from other
sources, including some state education departments and some
city school systems. Arrangements often may be made for the
duplication of such programs onto the video tape of the user
institution. Costs will vary, depending upon the length of time
the material will be borrowed, the number of times that it is
used on the air (or that it passes a recording head), and the
average daily attendance or number of students enrolled in a
given subject or grade level. Frequently, a fixed fee is charged.

Film and off-the-air recordings of programs, in addition to
video tape, also may be used. For off-the-air retransmission,
written permission must be requested and received from the
originating station.
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Copyright Restrictions
ITFS system administrators should be aware of copyright

restrictions. In spring 1967, Congress was still considering
revision of the copyright law. Be sure to determine what
restriction, if any, pertains to the material you wish to use and
obtain clearances as necessary. At the same time, determine
what exemptions the law provides for certain kinds of materi-
als, for the ITFS transmission system, and for the instructional
uses you are making of the material. Depending on the require-
ments of the law, staff time may be needed for obtaining
clearances.

Live Programing
A school system or educational institution must determine to

what degree live, original programing is both desirable and
necessary to meet specific instructional needs or services and
to what degree these needs may be met by recorded programs
from other sources. Advice on live programing and on prepar-
ing teachers, planning guides, developing evaluation instru-
ments, and building effective use may be obtained from several
sources, including instructional communications consultants at
universities and colleges and in state departments of education.
The following are two major national sources for instructional
television planning:

Division of Educational Technology and/or the
Department of Audiovisual Instruction
National Education Association
1201 Sixteenth Street, N.W.
Washington, D.C. 20036

Instructional Division
National Association of Educational Broadcasters
1346 Connecticut Avenue, N.W.
Washington, D. C. 20036

An obvious source for instructional talent is within the school
system itself- Many teachers who are well-versed in their par-
ticular subjects would welcome the opportunity to extend their
teaching influence through the TV medium. Unfortunately, not
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all good classroom teachers are good TV teachers. The follow-
ing are some of the desirable attributes of a television teacher:

Ability to project a warm and pleasing personality
A creative and imaginative mind
Ability to think and plan visually
A dignified but relaxed manner
Cooperativeness and the ability to work well with others
Ability to communicate ideas and stimulate thinking
Ability to adjust to unexpected situations
A sense of humor
A positive attitude toward TV
Ability to learn potentials of TV techniques
Ability to accept changes in approach
Ability to plan and develop a lesson
Ability as a classroom teacher
Competence in subject matter.

Many fine sources for local, live production exist within the
community: museums, historical sites, government offices, col-
leges and universities, performing centers, and business and
industrial establishments. Sometimes these resources can be
brought to the studio. More often, special technical mobile
equipment---requiring additional capital investmentis needed
for optimum exploitation of these resources.'

1 For guidelines on effective use of materials, see the NEA publication And TV,
Too!, published jointly by the Department of Audiovisual Instruction and the
Department of Classroom Teachers, 1961. 64 pp. Single copy, $1.25.
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Figure IV.

COMPONENTS OF AN ITFS SYSTEM

(b)
TRANSMITTING
ANTENNA

(a) SOURCES OF PROGRAM:
LIVE CAMERAS, TV TAPE, FILMS,
SLIDES, MOBILE UNITS

30
2500 MHz TRANSMITTER



(c)
RECEIVING ANTENNA

BROADBAND DOWN-CONVERTER

(d)
TV RECEIVERS 0 TV RECEIVERS It

TV RECEIVERS TV RECEIVERS p

CABLE DISTRIBUTION SYSTEM
WITHIN SCHOOL
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PART HI. BASIC TECHNOLOGY

Figure IV shows the basic components of an ITFS system:
(a) studio equipment, which feeds the signal to (b) the trans-
mitter, which in turn broadcasts the signal to (c) the receiving
antenna and down-converter at the receiving site for cable dis-
tribution to (d) the individual classroom receivers.

SIGNAL PATH

Figure V illustrates the important elements of a typical

ITFS system. It traces the path of the TV lesson from its
origin in the studio to its destinationthe classroom.

Studio Equipment
Studio equipment for ITFS use is basically the same as

studio equipment for any other television use. It is therefore
not discussed here, but more appropriately under Part IV,
"Estimating Cost of Equipment."

The Transmitter
The purpose of the transmitter is twofold: It generates the

basic 2500 megahertz signal and superimposes on this signal
two vital components previously generated in the studiothe
picture and the sound.
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4.?

After leaving the transmitter, the ITFS signalpicture and
soundis sent through a short cable to the transmitting
antenna. This antenna, along with the transmitter, may be
located near the center of the geographical area to be covered.
In this case, an omnidirectional antenna is used which radiates
or sends out the signal in all directions. On the other hand,
terrain, availability of land or a building for a tower site, or
other factors may make it more convenient or desirable to
locate the transmitter near the boundary or one edge of a school
district. In this case, a directional antenna may be used to
concentrate the signal only in selected directions to serve the
desired school district, thereby avoiding a wasteful dispersion
of signals over areas not intended to be served.

The Receiving Antenna
A receiving antenna is installed on the roof at each receiving

location to absorb a sufficient amount of the signal (as radiated
from the transmitting antenna) to enable the receiving equip-
ment to perform its particular service in the system. The com-
paratively small size of the individual antenna elements makes
th use of relatively elaborate receiving antennas practical.'
Such elaborate receiving antennas not only enhance the desired
signals but discriminate against unwanted signals as well.
The Down-Converter

From the receiving antenna, the signal travels to the receiv-
ing converter, usually installed next to the antenna. This unit
converts 2500 MHz signals to channels receivable on a stand-
ard TV receiver. This converter, often referred to as a down-
converter, can simultaneously receive and process all channels
of a particular frequency group. Thus, although a separate
transmitter is needed for each active channel, only one receiv-
ing converter is needed for each receiving location. For exam-
ple, if a system has four ITFS channels, four transmitters are
needed, but only one receiving antenna and converter are
1 The size of a given antenna depends upon the frequency (or channel) of the

signal it is to receive. For example, one commonly used 2500 MHz receiving
antenna is a 6-foot parabolic antenna, i.e., a circular dish-shaped device 6 feet
in diameter. For comparable performance on TV broadcast channel 14, this
antenna would have to be 30 feet in diameter. For TV broadcast channel 2, it
would have to be 300 feet!
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needed at each receiving site, such as a school building. Where
several buildings are grouped close together, it might be
feasible to install a receiving antenna and converter on just one
building and carry the signal(s) to the others via cable.

The Classroom Receiver
Cable carries the converted 2500 MHz signal, now on regular

TV broadcast channels, from the converter to a standard tele-
vision receiver in each classroom. If the signal, for example,
reaches the school on 2506 MHz and the receiver does not have
an active signal being received on channel 6, then channel 6 is
the one selected for the conversion. In a four-channel ITFS
system, therefore, the converter changes the four 2500 MHz
signals (all on different frequencies between 2500-2690 MHz)
into four signals that can be received on whatever four channels
between 2 and 13 (i.e., 7, 9, 11, 13) are not in operation in the

given locality, just as if they were originally broadcast on those

channels.

SIGNAL STRENGTH AND DISTANCE
The useful distance or range of an ITFS system depends

upon the following factors:
Transmitter power
Transmitting antenna height and design
Character, of the terrain (between the transmitting and
receiving locations)
Height and design of the receiving antenna
Sensitivity of the receiver.

Figure VI illustrates the relationships between the various
TV channels and shows three different types of receiving
antennas. The proper type is chosen depending on signal
strength, distance, location, and terrain.

When there is a line-of-sight path between the transmitting
and receiving antennas (illustrated in Figure VII) satis-
factory reception for a distance of about 20 miles may be
expected. The distance may be extended by the use of more
elaborate receiving antennas, such as the parabola.
2 By concentrating the power from the transmitter into desired vertical and

horizontal planes, the effective radiated power will be several times the trans-
mitter power output.
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There are other ways to extend coverage beyond the normal
range of the transmitter. Coaxial cables may be rented or leased
from a local common carrier to interconnect the schools on a
closed- circuit basis. Another approach is to use ITFS relay
transmitters, which are comparable to broadcast translators
or boosters. Still another approach is to feed an ITFS program
to an ETV station to serve a wider area.

Figure VIII shows a typical application. Note that the relay
transmitter actually receives the signal of the main transmitter
just as one of the schools would; but, instead of feeding it to a
distribution system, it feeds the signal containing the original
program information to another transmitter at the same location.
This latter transmitter in turn re-radiates this information on
another channel or channels to schools beyond the range of the
main transmitter. These relays are sometimes referred to as
repeaters.

While it might be possible to set out certain guidelines for
the selection of transmitting and receiving equipment for a
parti'ular system, the large number of system configurations,
coupled with a diversified line of commercial equipment, make
this a task beyond the scope of this booklet. A reputable engi-
neering consultant can offer advice and recommendations care-
fully aimed at selecting a system that brings about maximum
performance and coverage and equipment compatibility at
the lowest possible cost. He should be retained when plans for
the ITFS system are in their formative stage.
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PART IV. ESTIMATING COST OF EQUIPMENT

To make reasonably accurate cost estimates for an ITFS
system, four separate categories must be considered: survey
costs, transmitting equipment costs, studio equipment costs, and
receiving and distribution equipment costs. (Installation costs
will be included in each segment.)

SURVEY COSTS

A topographic survey must be made to obtain an accurate
estimate of total cost. The results of this study will establish
the number of individual schools in any school complex that
will receive satisfactory signals. ITFS transmission will in most
cases require absolute line-of-sight clearance between the trans-
mitting and receiving antennas.' Topographic obstructions such
as trees, buildings, hills, and even bridges can cause huge signal
losses. Therefore, the fundamental purpose of the topographic
survey is to determine the location and number of those schools
favorably situated within line-of-sight clearance of the trans-
mitter antenna.

A good rule of thumb for estimating survey costs is to allot
$50 per school. (This applies to either a small or large school
There is some evidence that these signals can be "bounced" or reflected into
"shadowed" areas. However, the efficacy of this technique can seldom be pre-
dicted with acceptable accuracy and actual tests are usually necessary.
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district.) The survey includes site sketches, photographs, and
path profiles 2 and provides additional information with which
to complete FCC Form 330P.

When the cost estimator has the survey report, he can esti-
mate equipment needs more accurately and plan the exact num-
ber of schools that can install receivers and distribution equip.
ment. Without such information, good cost estimating is
impossible.

Where To Locate the Transmitter
One of the first decisions to be made in the engineering

survey of an ITFS system is where to locate the transmitter.
Several major factors influence this decision:

Physical shape of the district to be served
Terrain features
Number and locations of the buildings that will receive
the signals
Availability of locations for the transmitting site and
proximity to the studios
Distance and direction to other existing ITFS systems or
potential future ITFS systems.

While a transmitter location near the geographic center of
the area containing the highest density of schools (or other
receiving locations) may seem most attractive (see Figure IX),
other alternatives may also offer significant advantages.

The preferred location, for example, for the transmitter in
a district bounded on one side by a large body of water or
other uninhabited area would be on or near that boundary,
because receiving antennas oriented toward the transmitter
would be pointed away from sources of potential interference.
Such a location would also permit concentration of the signals
in half or less of the full 360-degree azimuth and provide more
effective radiated power.

In the case of two small and adjacent school districts that
must operate on adjacent channels, transmitter locations on the

2 A profile is a scaled drawing of the optical path from transmitter to receiver
showing both the terrain elevation and all critical points such as trees and
buildings that may potentially interfere with the signal path.
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farthermost opposite boundaries would be preferable to central
locations in each district because the longer path traveled by
the unwanted signals would significantly reduce interference.
FCC rules [Section 74.937(c) ] stress the importance of geom-
etry in the selection of the transmitter location.

A survey usually begins with the construction of a simple,
small-scale (1" : 2,000') topographic map that shows the
location of each receiving point with a small dot or circle.
Such a map will lend considerable perspective to the plans for
the ITFS system and enable one to "see" the best possible spot
for the transmitter. Information on topographic maps in vari-
ous scales is available from the Map Information Office, U.S.
Geological Survey, Washington, D.C. 20242. In some larger
cities, these maps are available from commercial map supply
houses.

What To Anticipate at the Schools
Two questions must be asked at this point: What are the

installation problems? What receiving equipment is needed
at each of the schools or receiving locations?

Each receiving school building will have a number of class-
rooms equipped with special electrical outlets that are con-
nected by cable to the receiving converter for that school
building. Each outlet must be placed close to that location in
the classroom where the TV receiver(s) can be located for
proper viewing by the student group. Son ae classrooms may
need additional power outlets to avoid having unwieldy exten-
sion cords.

The internal wiring of the building itself is usually done by
electricians and wiremen, who "dress" and route wires to con-
ceal them. The distribution amplifiers and power supplies
required for distributing the signals to the various classroom
outlets should be located in an out-of-the-way spot, such as
a vacant closet or an attic room. As a general rule, no special
preparation is required beforehand at receiving locations other
than to ensure that simple household-type electrical outlets are
provided near the equipment and receivers. The down-con-
verter on the rooftop or parapet obtains power from its asso-
ciated power supply unit inside the building. (See Figure X.)
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Figure X.
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The outside antenna and down-converter are normally
mounted on a short section of three-inch pipe secured to either
the parapet or rooftop by a sturdy mount. The wchnician will
select the appropriate mounts at the time of installation.

If the receiving location is in a difficult reception area, it is
sometimes necessary to erect a small TV-type mast or tower to
support the receiving antenna. Rooftop towers are practical
and are not a hazard, if properly installed. Tower heights come
in 10-foot sections, up to 50 feet. The engineering slimy will
determine the most appropriate height for the installation.

TRANSMITTING EQUIPMENT COSTS

A single-channel transmitter, complete with omnidirectional
antenna and including transmission line, costs approximately
$15,000, installed.

Each receiving school needs a receiving antenna (usually a
parabolic type or "dish"), a down-converter, and a power
supply unit. A down-converter can handle signals from up to
four transmitters if they are in the same channel group. It is
usually necessary to provide a 110-volt, AC electrical outlet
to furnish power for the down-converter power supply. On
the basis of an installation cost of $1,500 per school for these
items, a school district having 50 schools should budget
approximately $75,000 for this receiving antennas, down-
converters, and power supply units.

Sometimes, an unusually tall tower or extremely large
parabola antenna is needed to bring in the picture, and installa-
tion may not be physically or economically practical. The
survey will pinpoint such schools, and further survey and dis-
cussion will determine whether or not such schools should be
linked by cable or temporarily dropped from consideration.
Cable charges are fairly standard and average about $40 to
$50 per month per mile, depending upon the location of the
schools served.3

3 FCC rules provide for the licensing of "repeater" stations, which may be used
to "fill in" difficult reception areas. These may be "on-channel" boosters or
frequency translators. Using low power and operating unattended, these devices
may be less costly than cable.
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STUDIO EQUIPMENT COSTS

Two major items influence the overall costs of equipping a
studiocameras and video tape recorders. Both kinds of
equipment vary widely in type and in cost.

Cameras

There are two basic types of live studio cameras: Vidicon
and Image Orthicon. (These terms designate the type of tube
used in the camera to pick up the scene being televised.) Vidi-
con cameras generally cost less ($1,000 to $8,500 each) and
are smaller and less expensive to operate per hour than Image
Orthicon cameras. Although Vidicon cameras can produce
sharp pictures, their use requires considerable attention to
studio lighting to produce the best possible picture. Vidicon
tubes have a life expectancy of up to 5,000 hours; a replace-
ment tube costs about $300.

Image Orthicon cameras are more expensive ($15,000 to
$20,000 each), are larger, and cost more to operate per hour
than Vidicon cameras. However, they require much less atten-
tion to scene lighting and generally produce a superior picture.
Image Orthicon tubes have a shorter life (1,500 hours) ; a
replacement tube costs about $1,300 or more, depending on the
type and size. Because of their lower original and operating
costs, Vidicon-type cameras are usually selected by educators
with limited budgets. School systems that can afford to do so
buy Image Orthicon cameras.

Video Tape Recorders

There are two principal types of video tape recorders
(VTR's) : helical scan, sometimes called "slant-track," and
quadruplex, widely used at broadcast stations. (These terms
designate the physical method of recording.) Helical-scan
recorders are relatively low in price ($1,000 to $9,000 each),
are smaller and less expensive to operate than quadruplex
recorders, and produce acceptable pictures. Many well-known
makes of helical-scan recorders are available, and each pro-
duces a video tape recording that may be played back only on
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a similar recorder of the type and manufacture of the original
recording equipment. Unless school systems have the same type
and make of recorder, they cannot exchange helical-scan video

tapes.
Not all models of helical-scan VTR's are appropriate for

2500 MHz transmission. The FCC sets technical standards for
acceptable performance characteristics, and only those helical-

scan VTR's meeting these standards may be used.
Most large educational TV systems, whether broadcast or

closed-circuit, use quadruplex recorders. Because of the multi-
tude of helical scan recorders, all incompatible with each
other, a given machine cannot be expected to play many tapes
from other sources. If cost considerations dictate the purchase
of a helical scan recorder, care should be given to choose a
machine that will accommodate tapes from major program
libraries or nearby cooperating systems.

Quadruplex VTR's cost from $20,000 to $70,000 each and
are larger and more expensive to operate than helical-scan
recorders. Their picture quality is excellent. Because the quad-
ruplex machine system is the standard system used by open-
circuit broadcasters throughout the world, any quadruplex tape
can be played back on any other. Reasonably priced quad-
ruplex VTR's are satisfactory for ITFS work.

Practically all the tapes available from the sources mentioned
under "Program Planning" are quadruplex and therefore
cannot be played back directly on a helicai-scan recorder.
Quadruplex tapes must be re-recorded (transferred) onto the
appropriate make of machine and videotaped for helical-scan
replay. Re-recorded quadruplex material on helical-scan video

tape is now available from tape libraries.

Other Studio Equipment

Prices for outfitting a studio completely may range from
$15,000 for a small, simple type of installation to $250,C -9

for a large, more flexible type. If funds are limited in the
overall studio budget, certain equipment options may be

dropped from the initial installation and added at a later date.
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Other equipment costs to include in the studio budget are
lighting, scenery, air conditioning, and related facilities. A
relatively safe, overall figure covering these items would range
from $4,000 to $5,000, depending on the elaborateness of the
studio design and facilities. This figure should be added to
the total budget.

As a rule, air conditioning costs approximately $1 per square
foot of studio area. Studio area can also be used as a yardstick
for lighting equipment costs; and, generally, studio lighting is
figured at 50¢ to 75¢ per square foot. Proper lighting, however,
is a must in television production and should be tailored to
specific needs. Movable lighting fixtures and lamps and switch-
ing or dimmer installations can allow great functional flexibility
with limited budgetary outlays.

Scenery and other related facilities vary in expense; costs
primarily depend on the type of productions planned. Experi-
ence in using the medium and the identification of what facili-
ties need to be erected to meet the instructional objectives of
the school will determine production plans.

At the beginning, ITFS installations should lean heavily on
recorded materials. Live programing should be undertaken
only when you have the budget and personnel to produce high-
quality materials.

Many ITFS systems have begun successf"lly with only one
or two helical-scan VTR's and a film chainthat is, no live
production. Others have had a satisfactory beginning with only
two Vidicon cameras and a switcher-fader unitthat is, solely
live production. (Figure XI illustrates typical studios and
equipment.) The educator and administrator must bear is mind
that a small studio beginning should be regarded as just that-
a beginning. Many educators who have allotted only a limited
and underbudgeted amount for the studio sometimes become
dissatisfied once the low-cost system is operating.

On the other hand, overbudgeting for initial studio equip-
ment and proceeding with a large, overdesigned installation
can lead to poor economical use of the system as a whole. This
is particularly true in school districts with less than 20 separate
school buildings.
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Figure XI.
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A medium-priced studio costs between $53,500 and $70,000.
This includes two Vidicon cameras, a switcher, and associated
equipmentapproximately $25,000; for film equipment, two
film projectors, a slide projector, a film camera, and multi-
plexer, add $20,000 more. Approximately $8,500 should be
budgeted for a helical-scan recorder (or about $25,000 for a
quadruplex type). Approximately $10,000 more should be
budgeted for installation costs for this type of studio. Such a
studio installation could initially handle one or more channels
and, with additional tape or film equipment, could later be
expanded to a maximum of four channels.

RECEIVER AND DISTRIBUTION EQUIPMENT COSTS

Relatively accurate costs may be developed for school dis-
tribution systems by adding together separate costs for cables,
amplifiers, connectors, switch plates, and similar items and by
expressing the complete distribution installation in terms of
cost per outlet. The single-receiver cost can be multiplied by
the total number of individual receivers. The cost of receiver
mounting brackets or stands should also be included.

Two distribution systems are generally required: a separate
distribution system for the open-circuit VHF or UHF channels
and a second independent system for the ITFS channels. Com-
bined costs for both systems average $80 per classroom outlet.
Receivers with stands may be estimated at $150 per set for the
average 23-inch set and stand. Thus, for a school of 15 class-
rooms, distribution costs amount to $1,200 ($80 X 15); and
classroom receiver costs will average $2,250 ($150 X 15),
assuming one set per classroom. Thus, in the 15-classroom
school, receiver and distribution system costs may be estimated
at $3,450.

4 A multiplexer is an arrangement of mirrors or lenses that enables several pro-
jectors (slide, filmstrip, 16mm) to be fed 'to a single camera source. Usually,
the technical director determines which one of the projectors will be fed into
the camera at any given time.
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COLOR TELEVISION

All cost estimates in this publication are based on a black-
and-white TV system. If color is planned, costs will increase
considerably, primarily for studio equipment and receivers.

At present, live Image Orthicon studio color camera chains
cost from $70,000 to $75,000 each; color film camera chains,
from $50,000 to $55,000 each. Quadruplex recorders are neces-
sary for color transmission and are priced at $70,000 each.
Black-and-white quadruplex recorders already on hand can be
converted to color use for $20,000 each. There is also a slightly
increased cost for color television receiving antennas. The cost
of color receivers for classrooms may be estimated at $350 per
set for the average 23-inch set and stand.

Should schools consider using color television in view of its
higher cost? There seems little doubt that by 1970 almost all
commercial television stations, most educational TV stations,
and many closed-circuit and ITFS systems will be transmitting
in color.

From an educational point of view, color may enhance learn-
ing effectiveness in some areas of the curriculum. Presenta-
tions in such subjects as chemistry, biology, the fine arts, some
areas of science, and the social studies may be helped by the
use of color. All long-range planning should include provi-
sions for the eventual changeover to color.

COST ESTIMATES OF A COMPLETE SYSTEM

Using the foregoing estimates, Table 3 shows the average
investment required, including maintenance, for a medium-size
ITFS system. The cost of larger or smaller systems can be

extrapolated from this table. Please note especially the last
line in each section: the cost per pupil per year. The cost of a
one- or two-channel ITFS system for 10 school buildings would
be under $5 per pupil per year, or less than 1 percent of aver-
age current school expenditures. (The National Education Asso-
ciation's estimate of pupil expenditure per year is $564.)

In the case of a 20-building system, the costs per pupil per
year are still lower. Even in a 20-building school system, if
the number of channels were increased from two channels to
four channels, the cost per pupil per year remains less than 1
percent of current expenditures.
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Table 3.

AVERAGE INVESTMENTS REQUIRED FOR AN ITFS STEM*

A. 10 SCHOOLS (150 CLASSROOMS-3,750 STUDENTS)

mitemmurize

One

Channel

Two

Channel

Three

Channel

Four

Channel

Survey $ 500 $ 500 $ 500 $ 500

Studio equipment 45,000 45,000 60,000a 60,000a

Transmitting equipment . 15,000 27,000 39,000 51,000

Receiving antenna,

down-converter, etc.

(9 @ $1,500 each) . . 13,500 13,500 13,500 13,500

Distribution system (150
rooms @ $80 each) . . 12,000 12,000 12,000 12,000

TV receivers and stands

(150 @ $150 each) . 22,500 22,500 22,500 22,500

Subtotal 108,500 120,500 147,500 159,500

Maintenance
(10 years @ 5% of
above cost per year) . . 54,250 60,250 73,750 79,750

Total cost (10 years). $162,750 $180,750 $221,250 $239,250

Cost per year $ 16,275 $ 18,075 $ 22,125 $ 23.025

Cost per pupil per year . . $4.34 $4.82 $5.90 $6.38

The cost of a complete ITFS color system will be appreciably more than the figures
quoted above for studio equipment, transmission, and receivers. (See page 51 for a
current estimate of these costs.)
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B. 20 SCHOOLS (300 CLASSROOMS-7,500 STUDENTS)

One

Channel

Two

Channel

Three

Channel

Four

Channel

Survey $ 1,000 $ 1,000 $ 1,000 $ 1,000

Studio 45,000 45,000 60,000* 60,000*

Transmitting equipment . 15,000 27,000 39,000 51,000

Receiving antenna,

downconverter, etc.
(19 @ $1,500 each) . 28,500 28,500 28,500 28,500

Distribution system (300
classrooms @ $80
each) 24,000 24,000 24,000 24,000

TV receivers and stands

(300 @ $125)13 37,500 37,500 37,500 37,500

Subtotal 151,000 163,000 190,000 202,000

Maintenance

(10 years @ 5% of
above cost per year) 75,500 81,500 95,000 101,000

Total cost (10 years) . $226,500 $244,500 $285,000 $303,000

Cost per year $ 22,650 $ 24,450 $ 28,500 $ 30,300

Cost per pupil per year . . $3.02 $3.26 $3.80 $4.04

If three or four channels are operated, it is assumed that additional program origination
equipment would be a necessity (one additional tape recorder or film system for each
channel), approximately $10,000 to $15,000 for each additional channel. The maximum
figure is used here.

b In larger quantities, the per unit cost of receivers and stands is less. Therefore, the
$125 figure is used instead of the $150 quoted in the preceding table.
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PART V. APPLICATION PROCEDURES

The licensing of stations is not difficult but does require care
and accuracy in the preparation of the application forms.
Qualified engineering and legal help is recommended. The
applicant should first obtain copies of FCC Form 330P,
"Application for Authority To Construct or Make Changes in

an Instructional Television Fixed Station."
This is a five-section application for a construction permit

that must be formally approved by the FCC before a station
can begin construction. The entire application is submitted in
triplicate, with an extra copy of Sections I and V, which the
FCC sends for comments and recommendations to the appro-
priate subcommittee (in the applicant's locality or geographical
area) of the national Committee for the Full Development of
the Instructional Television Fixed Service.

After the application is submitted to the Secretary of the
Federal Communications Commission (Washington, D.C.

20554) and if it is complete and in conformity with the rules,

it is formally accepted for filing and assigned a file number.
An application is riot acted upon until 30 days following accept-

ance. (During this time it is subject to objecting petitions.)

Processing of applications involves three major areas of
examination and review: engineering, financial, and legal. The
engineering examination verifies calculations to determine if
the application conforms to the technical requirements of the
Commission's rules and includes study of the geometric pat-
terns of the proposed stations and other existing or potential
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ITFS systems, as well as operational fixed systems in other
services which share this band. The choice of channels is also
examined to ensure that it reflects the most efficient ITFS use.

An accountant checks the financial qualifications, including
adequacy of resources and matters such as discrepancies
between estimated and probable actual operating costs and
total costs balanced against particular costs. The financial
examination is particularly concerned with verification of the
source of funds; that is, whether or not the applicant has the
necessary funds to construct and operate the system or has been
given the authority to use the money, bonds, securities, or other
financing described in the application. Attorneys determine
whether the applicant is qualifiud under the Communications
Act to become a licensee. They review technical and financial
findings, check the corporate structure, and determine if there
are any matters before the FCC that might affect the apFlicant.

When an application for a new station or for changes in an
existing facility is approved, a Construction Permit (CP) is
issued. The permittee has 60 days in which to begin construc-
tion and a period of six months thereafter for completion of
the project. If the permittee finds that the station cannot be
constructed in the specified time due to causes unforeseen at the
time the application was filed, he may apply for an extension.

When construction of the facility is completed in accordance
with the CP, the permittee may conduct equipment tests, follow-
ing notification to the Commission. Application for the license
may be submitted, accompanied by nieasurements of equipment
performance. Following submission of a satisfactory license
application, the permittee may begin program testing without
further authority from the FCC, provided that the engineer in
charge of the district in which the station is located and the
FCC in Washington are notified (by telegram) at least two
days before the beginning of such operations. In effect, this
permits the CP holder to begin regular station operation and
programing, although the license itself is not granted until the
license application receives final approval. Do not confuse
the application for the construction permit (the first step) with
the application for the license (the final step), which permits
the beginning of programing as outlined above.
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PART VI. ITFS COMMITTEE

. .. ;,..,

The rapid growth of the Instructional Television Fixed Serv-

ice shortly after its establishment created a danger of saturation
in many metropolitan areas. The setting up of systems without
sufficient information on their potentials and operations and the
developmer. of problems and needs on local levels without
adequate knowledge by the FCC soon presented difficulties.
Accordingly, on October 6, 1965, at the urging of educators
working with or interested in ITFS, the FCC established a
national Committee for the Full Development of the Instruc-
tional Television Fixed Service.

The Committee is composed of individuals employed by
local and state agencies and educational, charitable, religious,
civic, social welfare, and other similar nonprofit organizations.
The members of the national Committee do not represent par-
ticular organizations, but act as individuals. All geographical
areas and levels and controls of education, both public and
private, are represented on the Committee, as are different
types of positions and educational specialties and backgrounds.
The Committee's major role is to establish local, state, and
regional subcommittees for the purposes of local cooperation
and preplanning in order to achieve maximum efficiency in the

use of available channels.
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Extra copies of Sections I and V of applications for con-
struction permits are submitted to the FCC for distribution to
the appropriate subcommittee, and the comments and recom-
mendations of that subcommittee are solicited in regard to the
application.

The national Committee also providLs information to
potential users of the ITFS (of which this booklet is one exam-
ple) and to the FCC on needs, problems, and developments in
the field. The Committeein many instances directly reflecting
determinations of local, state, and regional subcommittees
makes recommendations to the FCC concerning rules and regu-
lations pertaining to the ITFS.

Prospective users of the service should contact their appro-
priate regional chairman for the names of their state and local
subcommittee chairmen.

Committee for the Full Development of the ITFS

Chairman: Robert E. Lee, FCC Commissioner
Executive Vice-Chairman: Robert L. Hilliard, FCC

Executive Board, 1967
Northeast Region

Chairman: Bernarr Cooper, New York State Education
Department

Connecticut, Delaw frz, Maine, Massachusetts, New Hampshire,
New Jersey, New :irk, Pennsylvania, Rhode Island, Vermont

Southern Region
Chairman: William R. Smith, Jr., Mississippi Authority for Educational

Television
Alabama, Arkansas, District of Columbia, Georgia, Florida,
Kentucky, Louisiana, Maryland, Mississippi, North Carolina, South
Carolina, Tennessee, Virginia, West Virginia

Midwest Region
Chairman: Robert M. Shultz, Illinois State Office of Public

Instruction
Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, Ohio, South Dakota, Wisconsin

Western Region
Chairman: Lawrence T. Frymire, State of California Television

Commission
Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana,
Nevada, New Mexico. Oklahoma, Oregon, Texas, Utah, Washing-
ton, Wyoming

National Groups
Chairman: Rev. John M. Culkin, S.J., Fordham University

Lewis A. Rhodes, National Association of Educational Broadcasters
Harold E. Wigren, National Education Association
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CONCLUSION

This booklet has sought to clarify for the educator the
nature of the ITFS system, the methods of planning for its
use, the ways in which curriculum needs may be identified
and possibly served through this means of TV transmission,
and the physical facilities and basic equipment necessary to
realize instructional and educational objectives.

Effective planning for the use of an ITFS system requires
a number of steps:

Expioration of its possibilities and limitations as com-
pared with other methods of transmission
Investigation of the effect it may have upon the instruc-
tional process and upon learning effectiveness
Definition of the specific objectives the system is to
serve and the conditions under which the medium will
best meet these objectives
Development of a staff.

The last-named step, development of a staff, includes the
following personnel:

A TV coordinator, who plans with the faculty; acts as
liaison with curriculum supervisors, faculty, and ad-
ministration; and assumes the overall responsibility for
the effective operation of the TV system
A programing staff, that procures, produces, and sched-
ules material to meet curriculum needs
A technical staff, that oversees the operation and main-
tenance of the studio, playback, transmitting, and receiv-
ing equipment.

Program plamiing and a continuous evaluation system with
feedback to the TV coordinator, the curriculum supervisors,
and the school administrators are vital.

The decision to use the Instructional Television Fixed Service
is not to be made lightly. Other methods and systems of instruc-
tional communication may be desirable. An engineering con-
sultant, working in close cooperation with the administration
and the TV coordinator, can be helpful in evaluating which
system or combination of systems can best serve the desired
instructional needs.
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development.

Kelley, C. Fred. "ETVToday and Tomorrow." American School and
University. August 1965.

Discusses the influence of television on education as well as
VHF/UHF ETV, MPATI, closed-circuit TV, 2500 MHz ITFS,
and mobile television. Brings out the need for educational leader-
ship to properly direct the growth of ETV.

Lapin, Stanley P. "Instructional Television SystemsA Primer." View.
December 1965.

A simplified description of the various types of television dis-
tribution systems.

Lewis, William C. Television Tape Recorders. Boulder: University of
Colorado, April 1964.

A comparison of helical-scan video tape recorders prepared by the
ETV committee of the Colorado Association of State-Supported
Institutions of Higher Education. An attempt to evaluate the
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relative advantages of the various helical-scan video tape recorders.

Mann, Richard. "CCTV Teaches Tomorrow's Teachers." Broadcast
Engineering. November 1965.

Explains in semitechnical language the closed-circuit system
employed by the School of Education at Indiana University for
teacher training.

National Education Association, Department of Audiovisual Instruc-
tion. "Research and Development." Audiovisual Instruction 11: No. 1.
January 1966.

This issue has several articles on ITV and ETV, including "The
Educational Communications System" by John P. Witherspoon,
"New Directions in Education; 1 Broadcasting" by Robert L.
Hilliard, "Closed Circuit at Harvard" by Theodore R. Conant,
"Marywood's Mobile TV Unit" by Sister M. Michel, "New Video
Developments" by Robert A. Weisgerber, "Developing a Self-
Evaluation Instrument for Appraising Educational Media Pro-
grams" by William R. Fulton, and "Individualize Media?" by
Archie Matthew and Jim Potts.

Rodgers, James P. Television/Antenna/ SystemsA Guide for Public
School Superintendents and Principals. Atlanta: Georgia Educational
Television Network, Georgia State Department of Education.

Describes in nontechnical terms master antenna and closed-circuit
TV systems and the equipment involved in the distribution of
VHF and UHF television programing throughout a school.

Shaffer, Melvin C. "Television at the Medical College of Virginia,
Richmond." Health Sciences TV Bulletin. April 1965.

Teaching with Videotape. St. Paul, Minn.: 3M Corporation, January
1962.

This brochure describes the flexibility of instructional technique
achieved through the use of video tape in televised instruction.

Television and EducationA Bibliography. New York: Television
Information Office, November 1962.

A useful, although slightly outdated, list of books and articles
dealing with most of the numerous sides of ETV.

Vasche, Gertrude A. Utilizing Television in the Classroom. Modesto,
Calif.: Stanislaus Co. Schools. 71 pp.

A guide for teachers and administrators focusing on the develop-
ment of a climate favorable for the use of TV. Distributed by the
Valley ITV Association, Box 6, Sacramento, Calif. 95801.

Washington County Closed-Circuit Television Report. Hagerstown:
Board of Education of Washington Co., Maryland, 1964.

This is a detailed report describing the many facets of their
eight-year-old ITV program.
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FCC References on ITFS

FCC Proposes New Auxiliary Service To Promote ETV. Public Notice.

July 26, 1962. FCC-23340.

Docket No. 14744. "In the matter of amendment of Parts 2 and 4 of
the Commission rules and regulations to establish a new class of edu-
cational television service for the transmission of instructional and
cultural material to multiple receiving locations on channels in the
1990-2110 Mc/s or 2500-2690 Mc/s frequency band."

Notice of Proposed Rule Making. Adopted July 25, 1962. 6pp.,
plus appendix.
Order Extending Time for Filing Comments and Reply Comments.
Sept. 18, 1962. Per "Request for Extension of Time" filed by
Electronic Industries Association.
Order Extending Time for Filing Comments and Reply Comments.

Oct. 25, 1962. Per request of National Educational TV and Radio

Center.
Report and Order. Adopted July 25, 1963. FCC 63-722. 16pp.,

plus appendix.

"Instructional TV Fixed Service Established." Public Notice. July 25,

1963. FCC-38858.

Docket No. 14744 (See Item 2 above)
Errata to July 25 Report and Order. August 16, 1963. FCC-39086.

Memorandum Opinion and Order. Adopted September 4, 1963.
FCC 63-803. Denying petitions for "Stay of Effective Date of
Report and Order" requested by Central Committee on Communi-
cation Facilities of the American Petroleum Institute and the
National Committee for Utilities Radio. 2pp.

Denies Petition for Stay of Auxiliary ETV Service. Public Notice.

September 4, 1963. FCC-40312.

Proposal Concerning ITFS. Public Notice. October 3, 1963. FCC-
41480.

Docket No. 15181. "In the matter of amendment of Section 4.902 of
the rules governing Instructional Television Fixed Stations to assign
alternate channels to stations operating in the same area instead of

every sixth channel."
Notice of Proposed Rule Making. Adopted October 3, 1963. 3pp.

Report and Order. Adopted May 20, 1964. FCC 64-446. 5pp.

introduction to Instructional TV Fixed Service. FCC bulletin. March

29, 1965. FCC-65629. 2pp.
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Docket No. 1645,3. "In the matter of amendment of the Commission's
rules and application form concerning the Instructional TV Fixed
Service (Section 74.902 and FCC Form 330-P)."

Notice of Proposed Rule Making. Adopted February 9, 1966. 2pp.,
plus appendix.
Report and Order. Adopted July 13, 1966. FCC-85510. 4pp., plus
appendix.

"Instructional TV Fixed Service." FCC Information Bulletin No. 16-B.
Educational Television. June 1966. pp. 6-7.

Memorandum Opinion and Order. Adopted July 20, 1966. FCC-85779.
Dismissing the petition of the Board of Regents of the University of
the State of New York; 2pp., plus letter to Dr. James E. Allen, Jr., Com-
missioner of Education, New York State Education Department.

Official report of proceedings befoi a the Federal Communications Com-
mission, CSA reporting Corporation, 939 D St., N.W., Washington,
D.C. 20004.

Instructional TV Fixed Service Meeting, February 8, 1965. Wash-
ington, D.C. To explore potential saturation problems and possible
solutions in the ITFS band. I Vol. 150pp.
Meeting of the Committee for Full Development of Instructional
TV Fixed Service, November 4, 1965. Washington, D.C. Organiza-
tional meeting. I Vol. 55pp.
Meeting of the Committee for the Full Development of the Instruc-
tional TV Fixed Service, November 4, 1965. Washington, D.C.
Organizational meeting. I Vol. 55pp.

Meeting of the Committee for the Full Development of the Instruc-
tional TV Fixed Service, March 15, 1966. Washington, D.C. I
Vol. 95pp.

FCC Establishes the Committee for the Full Development of the Instruc-
tional TV Fixed Service. Public Notice. October 11, 1965. FCC 65-
907. 3pp.

FCC Announces Membership of 1967 Instructional TV Fixed Service ,
;

Committee. Public Notice. January 4, 1967. FCC-94094. 2pp. 1

Recommendations of ITFS Committees To Be Sought on Instructional
TV Fixed Applications. Public Notice. January 16, 1967. FCC-94474.
1p.

I
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