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• PREFACE  

The Canadian north, which for years lay ignored by 

its southern neighbours, has within the recent past become a focus 

of attention for many southerners. Much of the change in posture 

has come about with the recognition that the north is a valuable 

source of badly needed energy and biological resources. Where not 

so long ago the only southern visitors to the north were missionaries, 

traders, or government administrators, there are now many non-native 

visitors -- each with his own interest or investment in the north. 

One result of this interest has been the generation 

of a plethora of studies -- on soil conditions, air temperatures, 

wild life movements, ivory carving, social customs. The information 

is packaged and taken south, as are other resources, frequently 

leaving northerners unenlightened as to why it was wanted or what 

will be done with it. 

As the north develops socially and politically, its 

inhabitants are becoming increasingly and justifiably annoyed at 

the unidirectionality of the information flow. The reporting 

back of information to those who have contributed to its collection 

or who are vitally concerned with its outcome is not only a courtesy, 

but in this case a necessity for those seeking tools to control and 

promote the development of the north. This report is an attempt 

to feed back to the north lessons learned in northern communications. 

Why This Report Was Written  

During the past few years, the Department of Communica-

tions, and other government departments have -- either directly or 

indirectly -- supported many communications studies in the north. 

Their activities have included studies of requirements, evaluations 

of equipment, pilot projects involving the actual installation of 

communications systems, evaluation of the social impact of new 

communications systems, etc. In some cases, feedback on the study 

has been provided to residents of those communities studied, and in 
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other cases such information has not been made available. It has 	' 

been recognized, however, that much information exists which could 

fruitfully be shared with others; the major obstacles to such 

sharing lay in identifying the information and in presenting it in 

a readily comprehensible format. 

What has been attempted in this report is a pulling 

together of information on one area of communication: inter-community  

communications  among isolated communities of the Canadian north. 

It has two main objectives: 

(i) to identify and describe the needs for inter-community 
communications 

(ii) to identify and evaluate the various alternatives that could 
be used to satisfy those needs 

The report therefore is intended as a source document 

for those making, or desiring to make, decisions relating to inter-

community communications. It is not a cookbook; it will not declare 

what ought to be  clone.  Such decisions are best left to those closer 

to the communities in question. Instead, it represents an attempt 

to draw together as much as possible of the available information 

so that those making such decisions will be provided_with a more 

comprehensive basis upon which to do so. 

Màny sources have been consulted in the process of 

compiling this information; most of these, however, fall into one 

of two general categories. The first category consists of briefs 

and proposals submitted by various native organizations to government. 

It is on documents of this category that the report relies heavily in 

its treatment of the needs for inter-community communications. An 

effort has been made to preserve the intent of the original authors by 

using their own words as much as possible. 

The second category consists of reports of communications 

studies conducted for the most part by or for government. These 

documents form the bulk of the material upon which the alternatives 

section is based. They frequently represent the results of tests of • 
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various communications systems under northern conditions, and 

therefore aid in the evaluation of the various alternatives. The 

experience of departmental personnel, and of others involved in 

northern communications also form an invaluable contribution to 

the information on alternatives. 

How The Report Can Be Used ...  

Although the focus of this report is on inter-community 

communications, one quickly discovers that this is interrelated 

with many other areas of investigation, and that this area in itself 

is a broad and complex one. To make the treatment of the subject 

matter as uncomplicated as possible while maintaining its compre-

hensive character, the material is segregated into two sections: 

requirements and alternatives. 

The Requirements  section enumerates and describes 

the various uses of communications systems for which needs have 

been expressed. An attempt has been made to be fairly specific in 

describing exactly what is included under each type of use, so that 

one may examine bis  own situation and determine whether this need is 

also characteristic of his circumstances. For each of the identified 

uses, concomitant needs are also specified, for example whether the 

equipment must be portable, whether a video as well as an audio signal 

is required, who requires access to the equipment, and how often etc. 

For each_use too, a number of possible alternatives are specified; for 

an evaluation of each identified option, one is referred to the 

appropriate part of the alternatives section. 

The Alternatives  section consists of a series of sub-

segments, each of which treats one type of communications system (e.g. 

HF radio, television, etc.). Within each sub-segment, similar items 

of information are provided for each equipment type. A description  

of the equipment is included,to provide the user with an understanding 

of the type of system being discussed: the various parts required, the 

nature of its functioning, and its most appropriate uses. The equipment 

is then evaluated in terms of potential, training,  and cost. 



The potential of a communications system is examined 

in terms of the clarity of signal, reliability of oPeration, inter- ' 

connection with other systems, maintenance requirements, range, etc. 

The discussion under the heading, "training", looks at the system in 

terms of the level of skill required for installation, operation, 

administration, •aud maintenance of the system, and describes the types 

of tasks included in each of these processes. In providing information 

on the costs of communications systems, an attempt has been made to 

delineate all of the various charges involved in having and operating 

such a system. This includes installation and training costs, 

operating costs, and building rentals, as well as capital costs; in 

some cases specific charges are quoted, while in others (e.g. building 

rentals) there is simply an indication that such charges must be taken 

into consideration. 

Given this format, one may use the requirements section 

to help identify the needs for inter-community communications in a 

specific geographic area. For each need, a number of alternatives have 

been suggested. One then turns to the sub-segments on each alternative 

to obtain detailed information which can help in deciding which 

alternative would be best for those specific circumstances. 

However, two caveats must be issued concerning use of 

this report. The first is that the priorities for regional develop-

ment in the north must be determined by northern residents. It is 

recognized that many communities have very serious demands requiring 

immediate attention before residents consider extension of communications 

services. For these communities, inter-community communications may 

he very low on the priority list, and this report will be of little 

immediate use. 

In those areas where communications improvements are 

given high priority, there may be a temptation to go through the 

Requirements section and say "yes, we have all of these needs". This 

may well be true; however, one is urged to turn quickly to the sections 

on training and on costs in an effort to inject an element of practicality 



into the situation. To ensure rational,  and efficient development of 

communications that is in keeping with other community/regional 

goals, it is imperative that representatives of the various interest 

groups both within and outside the communities meet in an effort to 

establish priorities for the extension of communication services. 

The second caution concerning use of this report is 

that it should not be inferred that the report is intended as a 

complete do-it-yourself manual. The area of telecommunication is an 

extremely complex one, and it would be impossible to adequately treat 

all the various aspects of inter-community communication in a report 

-- even if that were the intent. But it is not. The intent is to 

help establish a level of knowledge of the subject such that there is 

afamiliarity with the terms, an awareness of the options, and of the 

variables to be considered in decision making. 

In most cases, those interested in the development or 

extension of communications facilities are well advised to seek the 

assistance of a communications consultant. Money spent initially in 

this fashion assures that the peculiarities of a specific situation will 

be taken into consideration, and reduces the probability of experiencing 

difficulties later on. 
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RESUIREMENTS

•

•

Although to residents of southern Canada "the north"

may appear.to be a homogeneous mix of people, land and culture, it is

in fact characterized by considerable diversity. The diversity stems

partly from the isolation of groups from one another in the north, and

partly from the vastness of the territory of which we speak. If, for

example, one adopts the definition of the north used in the Man in

the North report, (Arctic Institute of North America, 1971), a

considerable portion of seven of the ten provinces, as well as the

territories are included.

In announcing the federal government's policy for

funding of native communications, the Secretary of State, J. Hugh Faulkner

noted the need for separate policies for the provincial northlands and

for the Yukon and Northwest TerritoriPs.

It is my.hope that at a later date an announcement will be made
with respect.to the Yukon and the Northwest Territories. As
you are aware the issues surrounding a communications policy
in the far north are significantlÿ diff erent than the issues
which impinge upon the native people in the south. Therefore,
this policy will not at present apply in these two areas..
Whére, in the south, the central issue is one of native people
developing communications programmes which will assert their
strength as a minority. In the far north, where the native
people are not a minority, the.issues are related to cost,
distance, technological development, and isolation. (Faulkner,
1974).

The differences to which he made reference are essentially

geographic ones. The treelessness and permafrost of the far north

pose difficulties for construction which are not important factors in

more southerly sections. Also, because of the generally milder

climate, it is easier to establish and-maintain links between remote

communities in the provinces than it is to do so in the far north.

The overall result.,is less of a sense of isolation among more southerly

located native groups.

Other differences among northern peoples exist,

however, to which•no specific references were made, and which do not

as readily obey provincial and territorial boundaries. For example,



• northern residents break up into three basic ethnic groupings: 

White, Indian, and Eskimo or Inuit. Each has a different history 

and culture. It would not be unreasonable to assume that their 

communications requirements -- and perhaps especially their way of 

stating those requirements -- would vary as a result of these 

differences. 

The diversity of cultures, languages, social structures 

and habitats of the people of the north makes it difficult to provide 

one set of specifications for their communications requirements. 

During the past few years, a number of native groups have submitted 

proposals or briefs to various departments and agencies of government 

outlining their requirements.  Thèse  briefs have varied considerably 

in the specificity with which they describe their needs — perhaps 

because of differences in needs, perhaps because of differences in 

ability to express needs or in familiarity with the subject. Never-

theless, these submissions form the main source of information for 

this section on communications requirements. 

A review of 'the submissions reveals nine general types 

of use to which inter—community communications systems are or could be 

put: 

— emergencies 
— education 
— cultural exchange, preservation 
— announcements of meetings, gatherings, etc. 
— band, council business 
— information from government agencies 
— weather reports 
— plane, ship movements 
— news of events, friends, relatives; chatter 

The order in which these requirements are presented 

is not intended to denote importance. There will probably be little 

disagreement on the assigning of highest priority to the need for 

communications systems for emergency purposes. However, the priorities 

assigned to the other needs would vary with different communities and 

different groups within communities. 
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Nor should it be inferrdd that the categories are 

mutually exclusive, or that they represent an exhaustive list of 

native groups' communications requirements. A specific need may at 

times fit into two or more of the categories; also there may be 

other types of needs of which we are not now aware. 

Emergencies  

Almost all groups are unanimous in demanding that a 

community have the potential to contact another community in emergency 

situations. Although there are many circumstances under which other 

situations can become emergencies, two types of situations are perhaps 

most frequently cited as causes for alarm - the medical emergency and 

the case in which a person or persons become lost under difficult 

weather and terrain conditions. 

Medical emergencies in the north are especially serious 

because of the lack of medical personnel and facilities in many of 

the small communities, and because of the difficulty of transporting 

the sick or injured person to a medical centre. Dr. Elizabeth Cass, 

of Fort Smith, N.W.T., described such circumstances in her statement 

at the Yellowknife Conference: 

Improvements in communications to isolated places are essential 
to support health services. Communications are presently very 
inadequate. The only means of communication along the Arctic 
Coast from Cambridge Bay to Pelley Bay is by radio telephone. 
If that fails there is no other means of communication. There 
is no nurse at Pelley Bay which has a population of about 240 
people. No help is forthcoming if there iâ an emergency. Even 
for a doctor this is a frightening situation. (Cass, 1970). 

One of the recommendations of the Yellowknife Conference 

was that reliable two-way telecommunications services be made available 

to all permanent communities having populations greater than 25 or 

50. They recommend that it be operational or at least available on a 

seven-day 24-hour basis, and that it be of a quality such that it 

would not be subject to malfunctioning due to climate or other natural 

variations.  (Yellowknife Conference Record, 1970). 
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Not all communities in the north are permanent ones. 

In the past, many natives led a nomadic life, usually travelling so 

as to take advantage of favourable game and hunting conditions. The 

influence of white government administrators led to a considerable 

curtailment of the nomadic character of native life, and encouraged 

more permanent settlements. However, it did not eliminate it entirely, 

and in fact, there seems to be a recent increase in the trend. 

In many parts of the north, native groups residing in 

a permanent community still seek a living, or seek to supplement 

their income by living off the land. This involves travelling about 

in small (usually family) groups in search of fish or animals for food 

or hides. Such groups are frequently away from the main community 

for days or weeks at a time, and usually with no means of contacting 

the community. Severe storms can leave them isolated and unable to 

return home; accidents or other medical emergencies under such 

situations are particularly dreaded. The Yellowknife Conference 

recognized this problem and recommended that: 

Nomadic or hunting groups should be provided with low cost 
radio units to contact their resident community in emergency 
and other urgent situations. (Yellowknife Conference Record, 
1970). 

Proposals to government by the Yukon Native Brotherhood 

(Smith, 1972), by the Indian Brotherhood of the Northwest Territories 

(1972), and by the Radio and Visual Education Network (RAVEN) of 

British Columbia (Recalma, 1973), hàve also emphasized the importance 

of assuring that isolated communities have a reliable means of 

communication for emergency purposes. 

To evaluate a communications system for its suitability 

as a means of satisfying emergency uses, one should look for the 

following characteristics: 

(i) available for operation athall times of the day, week, year 
(ii) dependable operation: not seriously affected by climatic or 

other interferences 
(iii) easy to usè,.operation readily understood by those with 

little/no training 
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(iv) two-way communication possible 	 - 
(v) range sufficiently . extensive to permit contact with desired 

community(ies) 

To satisfy emergency needs of nomadic or hunting 

groups, the following criteria must also be added: 

(vi) portable: lightweight, self contained 
(vii) capable of operation in extremely cold temperatures 
(viii) rugged: operational after movement via various vehicles; 

waterproof 
(ix) capable of operation with various power supplies (Robbins, 

1974). 

The first set of requirements would be satisfied to 

varying extents by high frequency  (HF) radio, by telephone, and 

teletype; the second set of requirements call for some form of trail 

communications. 

Education  

The requirement for a means of communication to satisfy 

education needs is one strongly felt by native peoples. This is seen 

as an area in which control over their future has been relinquished 

to non-native administrators, and native northerners are now demanding 

that control back. In earlier times children were educated within 

the family or tribe -- in those areas and skills parents felt it 

important to learn and in the way in which they felt they ought to be 

learned. When non-natives (at first the federal government and 

church groups) assumed responsibility for the education of children, 

much of the control parents had exercised over their children was 

removed. 

... we had no way of knowing how they were being educated 
and developed for 10 months of the year. The residential and 
hostel system was a way of solving the problems of distance 
and the scarcity for teachers, bringing the native children 
to a central place where this institution was their home 
10 months of the year, or for some, over two months of holiday 
in the summer as well. Consequently, the parents had very 
little say in how their children were growing up. (Committee 
for Original'Peoples Entitlement, 1973). 
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Some improvement has come with the establishment of 

schools in some northern communities; however, native groups would see 

still further changes before the educational system meets their 

demands. 

One demand which is sensed most strongly by native 

groups in the far north is that more schools should be located in 

the small communities so that children would not have to leave their 

homes to attend school. It is among the Inuit that it is most 

frequently necessary to go away to school. However, in recognition 

of the fact that it may take a considerable length of time before 

this demand is met, there is also a requirement for a better means of 

communication between home and the distant school so that parents may 

keep in touch while children are away. This implies a readily 

accessible, inexpensive means of communication which may be used 

frequently so that the link between community and school life is not 

broken. 

Still recognizing that the existing system is unlikely 

to change in the near  future,  parents make two more demands: that 

their children have an opportunity to learn English before going to 

school, and that their children be given information on customs and 

conditions in distantly located schools before attending. It has 

been found that children must frequently attend a school where the 

language of instruction is English; when the language spoken at home 

is Inuktitut or Dogrib or Cree, the child frequently spends the whole 

of his first year learning to speak English. 

In other cases, older children are often sent to high 

schools in southern centres, where they are unfamiliar with many of 

the habits and customs. It is felt that an information program 

designed to help them learn how people in southern centres live and 

what is expected of them will relieve the sense of inadequacy and 

lack of self-confidence experienced by many. 

Other demands in the area of education relate more to 

the assumption of control by native groups over the educational 
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process and content. There are demanda for more native teachers, 

and for an increase in the proportion of teaching done in native 

languages. There are demands that parents in the local communities 

have more to say in determining the content of courses, and a general 

demand that there be less of a southern white, and more of a native 

orientation in both content and the manner in which the material is 

presented. 

There is also a requirement for a means of providing 

adult education. Adults whofind themselves in an increasingly 

modernized world have a need for some source of information which 

would help them to understand and adapt to that world. For example, 

the conduct of small businesses, health and hygiene measures, and the 

structure and operation of the federal legal system were among the 

areas mentioned at the Yellowknife Conference as appropriate subjects 

for adult education programs (Yellowknife Conference Record, 1970). 

Any activity undertaken in the area of adult education would have to 

be so designed as to recognize the needs of adults; that is, the 

programs must not only be on subjects of interest to and requested 

by native people, but they must also fit into their way of life. 

This might require that the programs be available at their place of 

work or their home; or that they be in a form such that those having 

need of them might have access to them whenever convenient. 

It may seem that this whole issue of education has 

strayed somewhat from the original subject of inter-community 

communications. However, this is pot really the case. The link 

between the two derives partly from  •the recognition of the fact that 

many of the demands within the field of education cannot at present 

be met, and may not be met for some time in the future. However, 

changes within the communication system might well produce the desired 

results. For example, where there is a,shortage of native teachers, 

the broadcasting of programs Cor courses) in native languages to 

remote villages from a central northern location might well form a 

constructive  start to satisfying some demands. 
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The requirement for some native content in course work 

might also be satisfied by the production of programs, lectures, etc. 

about native history, culture, and language. Such programs or 

lectures could be produced by native groups in the north, and then 

broadcast to, or sent to remote villages. 

The expressed concern that children not be sent away 

to school, and that adult education programs be available when needed, 

also indicates an appropriate application for communication facilities. 

Again, the broadcasting or sending of educational material from a 

central location to remote villages would reduce or eliminate the 

need for travel, and could also be so designed as to incorporate an 

interactive feature and/or to be adaptable to various personal 

schedules. 

Most of the demands in the area of education can be 

summarized into two categories: those relating to contact, and those 

relating to content. The needs for contact centre mainly on the 

establishing of better communication between students at distant 

schools and their parents. Under content we are including those needs 

relating to changes in educational material and format of presentation. 

- contact  

- better communication between parents and students 

- content  

- learn English before school 
- more information on remote schools 
- more native teachers 
- more  teaching in native languages 
- more native input in content 
- programs for adult education 

While the two categories both relate to education, they 

differ considerably in the requirements they make of a communication 

system. In developing a communication system for the prime purpose 

of contact  between parents and children away at school, one should 

ensure that it satisfies the following criteria: 

- it should be reliable, so that contact may be established 
frequently, and When desiréd; 
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- its range  should be such that it permits contact with 
school locations; 

- it should be a two-way system,  of sufficiently high quality  
that it permits and encourages conversation similar to that 
in a face-to-face situation; 

- it should be very inexpensive  so that the desire for contact 
will not be dampened by the prospect of the charges to be 
incurred; 

it should permit privacy,  so that some aspect of family 
intimacy can be preserved; 

- it should be easy to use  so that both parents and students 
can take advantage of it without the need for training, and 
without the need for an intermediary. 

These criteria may be satisfied to a greater or less . 

extent by H.F. radio or telephone. Since each has advantages and 

disadvantages, it is advisable to determine the relative importance 

of each of the above criteria, and to then refer to the appropriate 

sub-section on Alternatives to obtain more information on the 

specific characteristics of each type of system. 

When a proposed communication system is intended to 

satisfy requirements in the area of educational content,  a different 

set of criteria should be applied. The following is a specification 

of the more important factors to be considered in planning a communica-

tion system for such purposes: 

- one-way/two-way communication:  One should consider whether it is 

necessary that the system have a potential for interaction. In 

many cases, a one-way facility will be quite adequate; it could 

allow, for example, for the broadest of radio or television programs 

in specific content areas. In some cases it may be felt that 

there is a need for feedback -- perhaps to allow for language 

practice, or to request additional information, or to test compre-

hension. These requirements would imply a need for two-way 

communication, and it might be advisable to explore possible com-

binations of systems. For example, one could have an educational 

prograebroadcast over television or radio, and questions or 
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responses fed back to a central location by means of telephone, 

teletype or mail. 

- production:  The demands for more native content and teachers 

require that the capability for producing educational programs be 

in the hands of native peoples. Depending upon the medium selected, 

the training and the facilities required for such capability can 

be costly and complex. While the benefits accruing from a well 

planned production centre can go far to satisfy many of the 

educational requirements of native peoples, one should also be 

aware that it generally requires that a considerable effort and 

sustained enthusiasm be invested over a number of years before the 

centre is satisfactorily functioning. 

- distribution: By distribution we are referring to the means by 

which the produced program is sent to its intended audience. There 

are many possible ways in which this might be done; for example, 

broadcast over the radio frequency spectrum, cable links between 

the production centre and the community, or the mailing of taped 

programs. More information on distribution possibilities is given 

in the section on Alternatives, but one ought to keep the following 

questions in mind in selecting the appropriate system: 

(il who are the intended audience, and where are they located? 
(Iii  what kind of receiving equipment is required? 

(iii) can the program distribution be delayed, or must it be 
immediate? 

The identification of the intended audience (i) helps determine the 

geographic area over which the program must be distributed. In a 

subject like education, and in an area like the north, it may well 

be desirable to reach as many people as possible, and the geographic 

area included may be extensive. This would necessitate the 

transmission of a very powerful signal (if the program were broad-

cast), which could be very costly. 

It is important also to look closely at the type of receiving 

equipment (ii) required by various systems. In the case of an AM 

or AM/EM .radio, this may not be a problem as many people are already • 
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in possession of such radio sets, and in any case, they are 

relatively inexpensive to purchase. If a television set is 

required, these are more expensive, and ownership may not be so 

widespread. If the system involves the showing of films, there is 

a requirement for a screen and a projector, as well as a central 

location in which to show the films. If the selected system 

involves the sending (e.g. by mail) of tapes of programs to 

communities, it will be necessary to ensure that there is equipment 

suitable for playing back the tape in the community. In the case of 

audio tapes, a tape recorder is required; in the case of video tapes, 

there is a need for a small television monitor with play-back 

capability -- the latter is considerably more expensive than the 

former. Finally, one should consider whether it is necessary to 

have one receiver per community, one per school classroom, or one 

per family, etc. 

The question of whether program distribution is to be delayed or 

immediate  (iii)  partly determines the means of distribution which 

can be used. When distribution must be immediate, then some form 

of broadcasting, or the use of cable plus broadcasting must be 

employed. This permits either the distribution of a program as it 

is being produced, or the recording of a program for later 

distribution. When distribution can be delayed, one should seriously 

consider the use of the mail for distribution. This suggestion 

may cause some shuddering, given knowledge of existing mail schedules, 

(especially to small, remote communities) and also given the 

unreliability of the system because of weather and other unforeseen 

factors. lIywever, this method is much cheaper than any other, and 

it should be possible to send enough programs to a community to 

cover the interval between mail deliveries. A final point which 

should be made is that the taping of programs, and the sending of 

tapes to communities permits community residents to schedule the 

presentation of those tapes so as to suit their own needs - instead 

of having to be by a receiving unit when the program is broadcast 

from the centre. 
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The area of education is an important one, and one in 

which it is necessary to exercise a great deal of care in selecting 

an appropriate communications system. Among the systems most likely 

to satisfy community requirements are radio, television, film and 

teletype. 

Cultural Exchange, Preservation  

Another area of need rather closely related to the field 

of education is the requirement for a means of communication that 

would permit cultural exchange and preservation. The submission on 

behalf of the National Indian Brotherhood . describes the sense of 

isolation that has served to motivate cultural exchanges between com-

munities: 

The Indian generally became isolated in Indian reservations 
and this effectively cut them off fram communications and 
interchange with the neighboring non-Indian communities. Also 
reservations tended to be isolated from each other physically 
and this resulted (for many years) in very effective barriers 
to communication between Indians. The main channel through 
which the Indian had any communications was with the Indian 
agent who was the repesentative of the Government of Canada. 
This communications system tended to be a one-way street, from 
the top down with little opportunity for the Indian to communicate 
his problems, needs or wishes to those in authority, or to 
share his experiences with Canadian society generally. 
(Eederation of Saskatchewan Indians, 1973). 

The considerable strengthening in native organizations 

that has come about within the past few years has been accompanied 

by a determination to never again allow such a sense of isolation to 

envelop native peoples. 

Better communications between communities in the north, 

and between north and south, are seen as important in preventing 

this. This communications requirement can be broken down into three 

types of needs: 

Ci) to preserve the traditional cultures; 

(ii)  To share information with other native groups so that they may 
recognize common problems and seek common solutions; 
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(iii) to share information with non-native groups so that whites 
may better understand their needs and goals, and so that they 
may understand whites better. 

The first requires that there be some means of recording 

aspects of traditional cultures before they are lost. This includes 

folktales, .traditional songs and dances, and instructions in the 

traditional crafts such as weaving, hunting, carving, the preparation 

of hides, etc. For this application, the following considerations are 

relevant: 

- the use of audio or video recorders will most frequently be found 

appropriate. For certain aspects - e.g. the preservation of folktales 

and songs - it may be sufficient to use an audio tape recorder. 

However, other aspects, such as traditional dances, and instructions 

in certain of the traditional crafts will require at least a video 

recording, and probably an audiovisual recording. It is important 

to consider the nature of the aspects to be preserved first, so 

that the system selected will satisfy the need. 

- the receiving units to be used with the system should also be 

considered. It will be important to ensure that they are compatible 

with the equipment used for recording, and that they are readily 

available to those people who are the intended recipients. 

- the recording equipment should be portable.  The selected system 

should allow for aspects of traditional culture to be recorded in 

their natural settings. This requirement is fairly obvious in the 

case of events to be recorded by visual or audiovisual means; 

however it is also important for audio recording, because it 

facilitates access to people who might be too old, or not well 

enough to travel to a central recording location. Special care must 

be exercised in the selection of portable equipment so as to ensure 

that the quality of the recording produced is comparable to that 

obtainable from stationary equipment. 

The second type of need (sharing information with other 

native groups) involves the assurance of reliable, two-way communication 
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between communities, and the sense that these facilities are available 

for use in discussing common elements of heritage and culture, common 

problems and solutions. It is important then, that systems selected 

for this application be of a quality such that conversation and 

discussion are encouraged, rather than simply the sending of messages. 

Beyond the discussion of common interests, there may 

be specific aspects of culture which one community may want to share 

with another, e.g. folktales, or stitching patterns. In this case, 

the requirement is for the potential to record and play back aspects 

of culture as discussed above. The exchange of such tapes between 

communities could be by means of mail, or by broadcast; the criteria 

noted above, and in the previous section on educational content are 

relevant to this application. 

Another point which applies to both the preservation 

and exchange of traditional cultures relates to the cataloging and 

accessing of recordings. If it is intended that a library or large 

number of recordings be produced and made available to interested 

members of other native groups, there will be a need for some sort of 

index which tells what is available and how it can be obtained. 

This may be a manual operation or if a very large number of items 

are involved, there may be a requirement for a computerized operation. 

Computerization is a very expensive undertaking, but when properly 

set up, it can handle tasks such as keeping a record and description 

of all recordings, selecting and showing (ei'g. on a T.V. monitor) 

recordings as requested, and linking many small, remote communities 

with a central storage location so that the service is available to 

many without the need for travelling or mailing. 

The third type of need mentioned above was for exchanges 

between natives and non-natives. This can be viewed as having two 

components: it requires not only reliable two-way communication for 

informal discussion and consultation, but also the potential to put 

together an information program which will accurately describe ways 

of life, values, goals, needs and problems. 
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In the first application the emphasis is on increasing 
the amount of talking between non-natives and natives, and this 

usually implies a need for north-south communications. Much of what 

the north and south know of one another is shaped by half-facts and 

hindered by distance; this is slowly changing as more travel takes 

place between the two, but there is still a need to encourage 

revelation of reality through more communication between the two 

areas. 

The second application for an information program is 

for the most part a need for formal, one-way communication. It is 

an attempt to avoid partial truths and misinformation by developing 

a message for the sole purpose of telling another group about your 

way of life, needs or aspirations. It may take any of a number of 

forms, for example: 

- a proposal to government specifying a need for a type of service 

or a change in existing arrangements; 

- an audio or video recording of some aspect of traditional 

culture as described above; 

- a documentary film intended to show how aspects of technology are 

affecting traditional cultures. 

In developing an information program, it might be 

useful to be aware of the following points: 

- It is important to decide beforehand the exact message which 

should be transmitted. This does not refer to wording, but rather 

to the nature of the message. When presenting information on 

behalf of a group, it is important to ensure that what is said is 

reflective of the feelings of a good part of that group, and not 

just those responsible for preparing the message. 

- Any of a number of possible  means of communication may be selected. 

Often more than one medium is used; each presents one aspect of 

the message, and care is taken to ascertain that the point of view 

of one supports the,other. • 
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- The production of the message may require a little, or a lot of 

training, depending on the medium selected; a taped message intended 

for broadcast over radio may be prepared with relatively little 

training, for example, while the preparation of a film or television 

program requires considerably more expertise. 

- The recording of a message or program allows it to be presented 

more than once, and allows for multiple copies of the recording to 

be distributed among many groups. This means wider distribution 

at relatively little increase in cost. 

Because of the multiplicity of possible approaches to 

a cultural exchange between native and non-native groups, there are 

many alternative types of communications systems which could be used. 

Some of the more appropriate ones have already been mentioned 

above in relation to specific applications. For more detailed 

information, one is referred to the sub-sections on radio, television, 

film, HF radio, telephone and teletype alternatives. 

Announcements. of Meetings, Gatherings,  etc.  

One difficulty that has been experienced by many 

native groups is that of organizing for political, social, or other 

purposes, the many small bands and family groupings who live in 

widely separated communities. In traditional times, the area of 

influence of a band tended to be limited to a local level, and where 

regional bodies did exist, meetings were convened on a relatively 

infrequent basis. At present, however, native peoples are experiencing 

a need to form more active and powerful regional organizations. 

The intent is to develop organizations that will be capable of 

exerting a more persuasive influence in helping native peoples satisfy 

common needs, e.g. in the areas of land claim settlements, education, 

housing, or employment. 

To do this requires that there be some reliable and 

permanent means of establishing contact among the various smaller 

bodies that make up the regional organization. It is importat that 

• 
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the organization's administrators have the capability of informing 

people of meetings in which they might be interested, or at which 

their attendance is important. 

To a certain extent, native groups have been active 

in attempting to assure that they have the means to meet and consult 

on issues affecting them as a larger regional group. Chief Elijah 

Smith of the Yukon Native Brotherhood describes this organization 

and the factoes motivating it: 

... the numerous injustices which were suffered by the Indian 
people, were continuing to grow. In the 1960's the Indian 
people on a national basis, realized the immediate need to 
organize, and out of this realization Indian organizations were 
beginning to appear. In order to present all national Indian 
issues in a united manner, an elaborate communication system 
was established. Telephones, telexs, radio-telephones, letter 
writing and newsletters were the basic components of this 
communication system. The central organization in the Yukon 
had these modern devices, however, due to the lack of northern 
development most, if not all Indian communities did not have 
these time-saving devices. (Smith, 1972). 

What is needed, then is a communications network that 

would allow the members of native organizations to announce both 

formal and informal meetings of the body to those interested, and 

to those who should attend. In selecting the facilities for such a 

communications network, the following issues should be considered: 

- frequency of need:  If there is only occasional demand for the 

facilities to make such announcements, serious consideration ought 

to be given to whether additional funds and effort ought to be spent 

on expanding existing facilities -- whatever they may be. It may 

well be that existing arrangements are adequate to handle announce-

ment requirements on an infrequent basis. If, however, the need 

for such capability frequently arises, or if there is substantial 

reason to expect an increase in the demand for such facilities, 

development or expansion of the potential is probably warranted. 

- amount of information:  Consideration should also be given to the 

kind and amount of information that is to be communicated in the 
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announcement. If the content is simple - e.g., date, time and

place of meeting -- a less expensive system may sùffice. However,'

if for example there is a requirement to communicate a considerable

amount of background information, a detailed agenda, or lists of

numbers, one should look for a system that will transmit a lot of

information at a cheap rate, that will transmit accurately, and

perhaps also one that will produce a written copy of the information

transmitted.

- need for response: In some cases, there is a need simply for some

facility which will permit an announcement to be made; it is

assumed that those concerned will receive the information, and no

response is really necessary. For these applications, a one-way

facility, such as a local radio or television broadcast, would be

appropriate. In other cases, some sort of response is necessary.

It may simply be an acknowledgement of receipt of the message, or

information on who will attend the function, or it may be a more

complex response -- for example, demanding more information on the

agenda., or suggesting a topic which should also be considered.

Here, it is necessary to ascertain that the selected facility

permits two-way communication, and is appropriate for the type and

amount of information which is to be exchanged.

- immediacy: Another factor to be weighed is the speed with which

the announcement must be made. Some announcements can be scheduled

well in advance, while others occur on a more urgent and unanticipated

basis. When there.is sufficient lead time, one can usually contend

with transmission difficulties, different transmission and reception

sctiedules,. and unmanned facilities, and still expect to have the

announcement made in sufficient time. When the message is an

urgent one, requiring immédiate action, these sources of possible

delay can cause serious.problems; decisions must be made as to

whether this is a reasonable risk, or whether facilities must be

selected so as to eliminate such problems.

- range: One must also give some thought to identifying the communities

to which announcements are to be made. There must be assurance that
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each community is equipped with facilities that permit reception 

of the message. Moreover, the distance between communities and the 

direction of one in relation to another, should be borne in mind. 

The equipment selected should have a transmission potential 

sufficiently powerful to permit contact with the selected communities. 

Where the distance is especially great, one may want to consider 

the possibility of establishing more than one communication system, 

with a contact point between systems which would allow for the 

transfer of messages between communities in one system and those in 

another system. 

- mobile groups: It happens, and not infrequently, that some members 

of northern communities leave their permanent settlements for 

periods of time to go out onto the land to hunt or to trap. It is 

not unusual that these hunting or trapping groups should include 

community leaders and/or representatives of regional organizations. 

It is necessary to determine whether there is likely to be a need 

to contact such mobile groups to make announcements, and whether 

this need is sufficientlY strong to warrant obtaining mobile as 

well as stationary facilities. 

The relevance of each of these issues will vary from 

one community to another; it is the responsibility of community 

• members to weigh each, and to decide whether it applies to their 

situation. The most appropriate communications system for their 

announcement purposes should reflect their particular situation and 

requirements. Depending on what these requirements are, there are a 

number of alternatives which might be appropriate; for more information, 

one should refer to the Alternatives section under the sub-sections 

on R.F. radio, trail communications, telephone, teletype, radio, and 

television. 

Band, Council Business  

Closely related-to the potential to make announcements 

about meetings is the requirement for a means by which to discuss 

band, and council business remotely. Both are motivated by the desire 

• 
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for strong regional organizations. In.the area of band and council 

business, two applications can be specified: 

- the actual  conduct of business among groups widely separated from 

one another; 

- the dissemination of information on band and council business to 

members of the general community. 

In its presentation to the Department of the Secretary 

of State, the Wa-wa-tà Native Communications Society emphasized the 

need for the first type of application. 

Communications systems in remote northern Ontario have varied 
in form over the last fifty years but their lack of reliability 
has been constant. The ramifications have been serious ... 
issues revolving around government policy relevant to the area 
have lapsed, or been considered after the fact because there 
was no vehicle for discussion among the leaders and great 
distances between the communities prevented the chiefs from 
getting together quickly; band administration has been slowed 
down and the drive for the autonomy of local government 
retarded. This situation was of great concern to the Chiefs. 
(1974). 

The circumstances in northwestern Ontario have been 

considerably alleviated through the efforts of the Department of 

Communications' Northern Pilot Project. However, there is a 

continuing requirement that small, remote settlements have the potential 

of communicating with the members of their  of 	native political 

structure so that structure may be made more representative of those 

whose views it is supposed to reflect. 

In an effort to knit more closely together small bands 

and tribes with the organizing activities or regional or provincial 

native bodies, the British Columbia RAVEN Society has made videotapes 

of the proceedings of the B.C. Chief's Conferences. The videotapes 

are then made available to the bands for viewing so that they may 

have (almost) first hand information,on,the activities of the 

conferences. The dissemination of information such as this increases 

awareness among ffleral community members of the issues discussed 

and viewpoints exPressed by their reliresentatives, and also serves,as 

a -cohesive force in that it increases the base of common information 

available to members of different coMmunities. 



-  25  - 

If and when it is established that there is a need for 

a means of communication of band and council business, a number of 

factors will be instrumental in determining which system would be 

the most appropriate. Some of the factors which should be considered 

are discussed below: 

- privacy: It is to be expected that some of the business conducted 

by bands and councils would be of a confidential nature, and that 

there would be a desire to restrict access to the information. 

Certain types of communications systems (e.g. H.F. radio) do not 

permit privacy; where the privacy of communications is important, 

and where there is a frequent need for such service, care should 

be taken to ensure that the selected system satisfies this demand. 

If the requirement for privacy is an infrequent one, it may well 

be that less private systems will suffice for most purposes, with 

resort to other means (e.g. letter, messenger) on those occasions 

when privacy is essential. 

- range:  A related issue is that of which, and how many communities 

are to be contacted. It must be determined whether the need is to 

reach only specific individuals within a community, or whether the 

need is to broadcast a message to whomever happens to be listening; 

each type of application calls for a different type of communication 

system. As well, it is necessary to ensure that the selected system 

is sufficiently powerful to reach the intended recipients. 

- two-way communication:  In most cases, the use of a communications 

facility for band and council business will require the potential 

. for two-way communication. The need is obvious in those circuMstances 

in which the community leaders or representatives must discuss and 

resolve issues from distant locations; but it also is important as 

a vehicle by which members of the community-at-large can input to 

their leaders information on their,views and needs. 

- video/audio:  Another consideration to be examined is whether the 

specific needs indicate a requirement for an audio, a video,  or an 

audio-visual mode of communication. It seems highly probable that 
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many requirements can be satisfied by a system having an audio 

facility only. In other cases, however, it may be imperative that 

a record of the proceedings (e.g. on paper, or an audio or video 

tape) be kept, or that a facsimile of a document be transmitted 

to all those contacted. Since the potential for such service usually 

adds considerably to cost of communications systems, it is important 

to assure that the needs are sufficiently 'strong to warrant 

incurring the extra expense. 

- immediacy:  The implications of this factor are similar to those 

noted under the section on announcements. When there is sufficient 

lead time, one may be able to contend with the delays inherent in 

certain types of systems. When the need is more urgent, the 

selection of a highly reliable system is imperative. The benefits 

of one must be weighed against the costs of the other in relation 

to the anticipated needs. 

- mobile groups:  Also, where it is likely thet there will be a need 

to contact mobile community members on issues of band or council 

business, provision should be made to equip those members with 

communications units thal will permit an adequate means of contact 

when they are away from their base community. 

Finally, a more general note is in order on the issue 

of communicating band or council business to and from distant loca-

tions. This is a reminder (and one that holds true for other 

communication needs) that in selecting communications systems, one 

should be cognizant of the fact that certain needs can be expected 

to change in the future. When an organization is at a certain stage 

of develbpment that is likely to be changed in the near future, it 

should be alert to the fact that changes in its communications require-

ments are likely to ensue as a result of development. 

In the case of <band and council business, it would 

not be unreasonable to expect that the need for privacy for example, 

would grow as the organization became more sophisticated. When 

planning the acquisition of a system, it is important to try to 
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anticipate future needs so that the selected facilities will be able

to satisfy needs in at least the short term future as well as at

present.

The possible alternatives from which one might select

include the following: HF radio, trail communications, teletype,

telephone, radio, television, and film. Each of these can be expected

to satisfy some, but not all of the above noted criteria; more

information can be obtained under the appropriate sub-sections of

the Alternatives section.

Information from Government Agencies

Because the government's presence is heavily felt in

the north, there is a requirement for some means of obtaining infor-

mation from government agencies. This includes a day-to--day need

for information, such as queries on the reason for delays in welfare

cheques, requests for police assistance, or requests for information

about children away at school. It includes also those situations in

which there is a continuing mutual need for close cooperation between

the community and (for exaniple) the game and forestry departments of

government. Such items can be directed to any of the various levels,

departments and agencies of government.

There is also another type of requirement for information

from government. This more general need springs from a demand for

more control in future decisions-relating to native gro.ups by native

-people themselves. It is generally recognized tha:t there must be

more consultation between native groups and government so that joint

decisions can be made on issues affecting nà.tive peoples. This message

was given voice in the Man in the North study (Arctic Institute of

North America, 1971), and has been stated as one of the basic

objectives of the National Indian Brotherhood's Indian communications

program (Federation of Saskatchewan Indians, 1973). The requirement

is not only for facilities for communication, but also for a willing-

ness:on the par.t of both.goveznment and:native groups to share in

the process of decision making.
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- two-way communication: If there is tO be a sharing, then it 
becomes imperative that communication systems intended for such 

use have a potential for two-way communication. Moreover, it should 

be of a quality that encourages discussion, rather than simply 

the sending of messages in each direction. 

- type/amount of information:  Many of the requests for information 

from government are ones that require only a simple, factual 

response. However on the level of a more general sharing of 

information, there will be a need for more complex communication, 

with larger volumes of information, and shared on an ongoing basis. 

The selected system should be one that will allow the latter type 

of exchange as well as the former. 

- range:  Because of the existing governmental structure, many of 

the requests will imply north-south communication, while others 

will involve contact with government representatives at administrative 

centres in the north. Care should be taken to identify those 

points with which contact is expected to be most frequent and most 

desirable, and to ensure that the selected system has the potential 

of communication with those points. 

- reliability:  The present dependence of many native peoples on 

government for essential services, and the increasing pressures 

for greater consultation between the two groups makes it important - 

that the selected communication system be sufficiently reliable 

that one may expect to be able to establish contact whenever necessary. 

- record of contact:  Since many of the interchanges that take place 

between government and native groups are of an official nature, 

consideration should be given to whether there is a requirement for 

a record of the contact. A "hard" or paper copy of a transmitted 

message may be required at a future date as evidence of a statement 

made or a standpoint taken on a specific issue, or as proof of the 

date and content of a submitted request etc. Since the capability 

for recording contacts usually means additional expenditures, the 

benefits of the facility will have to be weighed against the extra 

CO St. 
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The options that might satisfy a community's require-

ment for a means of obtaining information from government agencies 

include H.F. radio, telephone, and teletype. 

Weather Reports  

Information on what one can expect in weather conditions 

is of extreme importance to people who live in a severe climate. 

The weather reports determine whether they should travel to another 

community, and whether they will be able to go out to hunt or to fish. 

The weather reports are also important in determining when and/or if 

remote communities can expect the arrival of a plane or a ship. 

The need for weather information is a two-way need. 

It is important'not only to know about weather conditions in other 

locations, but also to be able to provide local weather information 

to others who may be planning to visit the community. It can be 

expected that as travel to and from a community increases, the need 

for weather reports will also increase. 

The followirig points are relevant in ensuring an 

adequate weather reporting service: 

- range: The facilities selected for receiving/transmitting weather 

information must be capable of reaching the intended communities. 

• The intended communities will probably vary as a function of the 

purpose to which the information is to be put. If it concerns the 

arrival of ships or planes, one set of communities may most 

frequently be of interest; if it concerns travel to other communities, 

or out onto the land for hunting or trapping, the focus will 

probably be on a different geographic area. Care must be taken to 

ensure contact with those points most frequently of interest. 

- regularity:  Partly because weather reports are so changeable, 

and partly because of the convention that has risen around the 

business of weather reporting, it is important that the selected 

system be capable of reliably receiving/transmitting weather reports 

at regular intervals. With certain types of systems, this may 
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necessitate that a person be physically present at the operation 

centre at regularly scheduled times to send or to receive the 

information; or if the weather reports are received only, it may 

necessitate some means of automatically recording the information 

when the operation centre is unmanned. 

- training:  When the need for weather information is an immediate 

one -- for example, when there is a need to know whether or not 

there is a storm in another community -- little or no training is 

needed to send or to receive such reports. However, when there is 

a need to predict or forecast weather for the future, some training 

is required. There are at least three ways in which such training 

can be helpful. 

• (1) knowledge of meteorology can help make weather forecasts - 
accurate; 

(2) knowledge of the terminology in general use by weather 
forecasters can make it easier to understand weather reports 
submitted by those at meteorological stations, and ensure that 
they understand reports transmitted to them; 

(3) meteorological training is a valuable skill that is needed 
not only in the north, but also in other parts of the world; 
once acquired, it can form a source of employment. 

- two-way/one-way communication:  A final point to be considered in 

selecting facilities for weather reporting is whether there is a 

requirement for receiving only, or for sending and receiving weather 

information; different communication facilities can be selected to 

satisfy each type of requirement. 

Depending on the specific needs identified by the 

community, adequate weather reporting is possible with H.F. radio, 

teletype, telephone, radio or television. If there are mobile 

groups in need of such service, trail communications may be appropriate. 

Plane,  Ship Movements  

Especially among the Inuit groups who have gradually 

changed from a nomadic to a settlement way of life, the arrival of 

planes or ships has become an important event. Their change in way 
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of life has meant a generally decreased reliance on the land as a 

source of food and supplies, and an increased dependence on goods 

imported from the south. In very small and remote communities, 

plane or ship arrivals may also be the only means of communication with 

other parts of the land; they carry mail, and other news by word of 

mouth. 

The requirement for this type of information becomes 

essential where there is no other reliable means of communication, 

where there is reliance on such shipments for essential food supplies, 

and when such shipments are prevented or impeded -- as during storms 

or during break-up and freeze-up. They also are of importance not 

only to native groups, but also to non-natives living in the north. 

At present, and probably for quite a while to come, most construction 

projects, or projects involving the introduction of new technologies, 

must rely on the importation of supplies and materials from the 

south. The schedules for those projects are in turn dependent upon 

the schedules for arrival of supplies. 

It is expected that the requirement for this application 

would be restricted to those areas not adequately served by highways, 

and subject to extreme weather conditions. Where there is such a 

requirement, the following factors will be relevant in the selection 

of communications facilities: 

- range: The area covered by the selected system should include 

those communities with which there is most frequently a need for 

such contact; this will probably include ports from which supply 

ships depart, and also air bases along the route that includes 

the community. 

- two-way/one-way communications:  It will usually be necessary that 

the communication system have a two-way capability, so it will 

allow for requests for information, as well as for the giving of 

information. The other option involves a one-way arrangement in 

which information on plane or ship movements is regularly transmitted 

to the communities concerned -- either on a regularly scheduled 
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basis, or as a regular procedure associated with the schedule of 

the ship or plane. 

- reliability: It is important that the selected facility have a 

high degree of reliability; that is, that it can be counted on to 

perform whenever required. This factor assumes greater weight 

under two sets of circumstances: 

(1) where provisions are in short supply and expected shipments 

form a major source of food and other essentials, it will 

be extremely important to be able to obtain information on an 

immediate basis; 

(2) where it is necessary to arrange for assistance in unloading 

the ship or plane, it is important to be able to call ahead 

so that delays will not be incurred. 

The possible alternatives that could form a communications 

system to provide information on plane and ship movements include 

H.F. radio, trail communications, telephone, teletype, and radio. 

News of Events, Friends, Relatives; Chatter  

There are many factors in the north which conspire to 

increase the sense of isolation among groups of inhabitants. Great 

distances, unpredictable weather conditions, and inadequate and 

expensive means of transportation serve to inhibit travel between 

communities, so that those living in distant cômmunities may rarely 

expect to see one another. These circumstances can be extremely 

difficult for family and friend groupine that have been split up 

because of moves to new or different communities, or because some 

members are in a distant hospital, etc. 

Communication between communities can be a satisfactory 

substitute for travel in such ,cases. •Here-the need is not for 

business discussion, nor for emergency purposes; instead, it is a 

need for some means of keeping in touch, maintaining friendships, 

and widening the awareness of events in the lives of those who share 

similar background. It includes conversations between a husband and 
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his wife who is ill in a distant hospital, news on the progress of 

a friend who is building a house in a new community; requests for ' 

company on a hunting expedition, and idle chatter to dispel the 

boredom of a long day. 

To have this potential is to reduce the great sense of 

isolation felt by those residents in remote communities. It fosters 

a sense of identification with those living under similar conditions, 

and promotes the maintaining of contacts with family members or 

friends living in nearby or more distant communities. Theoretically, 

at least, it also leads to a communications system which more closely 

approximates that found in large southern centres. 

- two-way conversation:  The selected system should have a potential 

for two-way communication, and be of a quality that is conducive 

to casual conversation. 

- range:  Consideration should be given to determining with which 

communities there is most likely to be a demand for contact. The 

selected system should then have the ability to reach those 

communities. 

- access:  The system should be of such a design, and in such a 

location that those wishing to use it may feel free to do so 

whenever desired. This implies that the equipment can be operated 

with little or no training, and preferably without the assistance 

of an intermediary. It also implies that the equipment be located 

at  least  .in a central, readily accessible site, and preferably in 

each home. 

- reliability: While some latitude in reliability is acceptable, 

it is important to select a system that will not be subject to 

extensive periods of malfunctioning or outages. Such gaps in 

operation can discourage people from using it, and therefore defeat 

the purpose for which it was intended. 

- privacy: There will be many times when the people using the 

system would prefer to have a private conversation. Certainly, 

where no facilities exist for casual conversation between eommunities, 
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a public facility is better than none at all. However, as people 

become more accustomed to using communication facilities, it is 

likely that the demand for privacy will grow. 

- cost:  It is extremely important that whatever system is selected, 

that it be inexpensive to acquire and to operate. Especially in 

areas where family incomes are low, the prospect of a high purchase 

cost, and high calling charges can effectiVely serve to inhibit 

use of a communication system. Also in this application, it may 

be anticipated that there will be a desire for calls of medium 

to long dUration. It would be preferable, then, that there either 

be no charges on a per call basis, or that such charges be kept 

very low. 

Among the alternatives which could satisfy this 

requirement are H.F. radio, telephone, and teletype. One should 

refer to these sub-sections in the Alternatives section for more 

information on each. 
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ALTERNATIVES  

The purpose of this section is to provide a basic level 

of information on the various types of communications systems which 

could be used to satisfy the requirements for inter-community 

communications in the north. The information is organized into sub-

sections -- each one referring to a different type of communication 
system. This means that it will not be necessary to read through all 

the material, but only through those sub-sections on systems which 

are likely to satisfy specific community requirements. 

The information that is presented here is provided in 

the recognition of an immediate need for communications systems on 

an interim basis. From what is at present known of communications 

technology, it would appear that the most satisfactory and comprehensive 

services for the north will be provided by satellite communications. 

However, the reality of the situation is that it will probably be 

quite some time before widespread satellite service will be economically 

feasible. Tests are being conducted in an effort to explore the 

potential of satellite communications and to improve the quality and 

reduce the cost of ground terminals. But it will take time and there 

are some needs that simply cannot wait. For these reasons then, 

information on satellites has not been presented, although this is 

the general direction in which northern communications is headed. 

Other points must be made; the overall intent of this 

report is to help northern communities identify their needs for inter-

community communications, and then use this section to evaluate the 

suitability of each alternative. However, this does not imply that 

the next logical step would be a move toward acquiring a system. 

There may be reasons which would lead a community to delay that move 

for the present. Among the possible reasons, three come quickly to 

mind as important factors: 

(1) The most appropriate option may be simply too expensive; the 

11, 	decision may be to wait until the community has better financial 
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resources, or until the required system is reduced in cost. 

(2) Important technological advances may be anticipated in the 

short term future; the decision may be that it is better to 

wait until that technological potential is available rather 

than to acquire less suitable facilities that will be quickly 

• outmoded. 

(3) Responsibility for that area of communications development may 

lie with some public body. The decision may be to ensure 

that the public body is made aware of specific demands for 

extension of service, and to have them effect the required 

changes. 

This final point warrants elaboration because it 

touches on the issue of private as opposed to public communications 

systems. In the south, the majority of communications systems are 

developed, implemented, operated and maintained by publicly regulated 

bodies such as the common carriers. In the north the lack of carrier 

provided services has led to the proliferation of private communications 

systems. These have served to satisfy the needs of some groups in 

the north, but there are certain inadequacies inherent in extensive 

private communication nets: 

- It does not ensure that a means of communications is available to 

the general public when needed. Even where access to private systems 

has been granted, there may be other factors (e.g. language 

differences, inconvenient or unfamiliar location) which inhibit 

actual use. 

- The net may not be sufficiently extensive as to include locations 

which the general public may wish to reach. Normally a private 

system has the capability of contacting locations where there 

are other representatives of that company, institution or whatever. 

Whether these are locations which the general public most frequently 

has need to contact is another question. 

- Communication between tgo communities, both of which have private 

systems may be impeded because the two systems are not compatible. 
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Incompatibility can also have other disadvantages; for example, it 

may.eliminate the possibility of sharing common sources for 

maintenance and replacement parts. 

- Private systems must provide for their own maintenance arrangements. 

In the case of large organizations that have available to them 

sufficient funds and technically trained personnel, this may not 

pose problems. However, less ortunate groups may be unable to 

obtain or provide the required quality of maintenance service, 

with the result that their system gradually falls into a state 

• of disrepair. 

It is unfortunate that the development of carrier 

provided and public broadcast services has been as slow as it has. 

However, in the long run it may be better to give these public bodies 

the chance to catch up with the demands of the north than to encourage 

the development of more private systems. 

Format of the Information on Alternatives: 

There are seven sub-sections on Alternatives, each 

treating a different category of communication system: 

HF Radio 
Trail Communications 
Telephone 
Teletype 
Radio 
Television 
Film 

Some of these sub-sections refer to one fairly specific 

type of system, while others include treatments of related types of 

equipment and systems. For example, the sub-section on television 

also covers video-tape recording equipment, and the one on radio 

includes a discussion of audio tape recordings. 

With this exception, the format for each sub-section 

is the same. Each provides information on one type of communication 

system under the following headings: 

Description 
Potential 
Training 
Cost 
Other Information 
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The final heading: Other Information, is used to explain where and 

how more information on the topic can be obtained, and to discuss 

aspects which are specific to that type of system. 

Although there may be those with enough time and 

patience to peruse the complete section on Alternatives, most will 

find it preferable to select only those sub-:sections referring to 

systems which are possible options for their own community's needs. 
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• HF RADIO

Description:

High Frequency Radio (commonly.known as short wave

radio) is a means of communication in which a radio wave signal is

transmitted from one point to the ionosphere, where it is reflected

back down to another point on earth. The ionosphere consists of

layers of ionized gas situated a few hundred miles above the earth;

it will reflect high frequency radio waves. The term "high frequency"

refers to the number of radio waves transmitted per second, and

simply serves to distinguish this type of system from those which

transmit at higher or lower frequencies. Diagram 1 illustrates the

way in which radio waves are reflected from the ionosphere.

Diagram 1

•

•

An HF radio system consists of three basic components:

the transmitter/receiver unit Ccommonly called..the transceiver), the

antenna and the power source. The transmitting and receiving functions

are usually contained in the one unit; the transceiver includes both

a microphone and a loudspeaker to allow either function.

The antenna usually consists of a wire or metal.rod

which is mounted above the ground in a clear space, and which is

connected to the transceiver.by means of a coaxial cable. When the

unit is transmitting, the electrical signals it produces travel

through the.coaxial cable to the antenna, where they are changed into
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radio waves and radiated. When the unit is receiving, the antenna 

receives radio waves, translates them into electrical signals which 

travel through the coaxial cable and are heard through the receiver 

as voice signals. 

The power source supplies the power necessary for the 

various operations of the system. If there are commercial sources 

of power available, the unit can simply be plugged into a wall outlet. 

If there are not, it must be attached to a battery, and the battery 

in turn must be kept charged by means of a battery charger connected 

to a generator. 

An HF transceiver may have a number of channels - often 

four to six, with each channel tuned to a different operating 

frequency. Operating frequencies are assigned by the Department of 

Communications to each radio station. When radios in different 

communities are assigned the same frequencies, they can communicate 

with each other, but not with radios assigned different frequencies. 

Potential: 

HF radio is suitable for communications over long 

distances because it transmits sky waves which are reflected off the 

ionosphere. It also radiates ground waves which travel in straight 

lines near the surface of the earth. The ground waves are rapidly 

reduced in strength, or attenuated, by interaction with the surface 

and thus are usually used only for communication over short distances 

of much less than a hundred miles. The reflected sky waves also 

travel in straight lines; however, they can be directed so that they 

reach distant points and are therefore suitable for use between 

remotely located communities. 

HF radio has, however, other characteristics which 

limit its usefulness for inter-community coffimunication. Perhaps the 

most serious of these is that it is very prone to interference from 

atmcispheric and other sources. As we noted, it relies on the 

ionospheric layers  of the atmosphere-to reflect the signal back to 
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earth. But the ionosphere itself is subject to considerable 

variability,  and  this variability can affect its performance as a 

reflecting surface. It consists of layers of ionized gas which are 

formed when the sun strikes the atmosphere; these layers tend to 

dissipate during the night, but do not disappear completely. Moreover, 

the ionosphere varies not only in density, but also in distance from 

the earth. Because of this, it is difficult to predict both the 

location and the characteristics of the surface to be used for reflection. 

Sun spots are another source of the ionospheric 

variation. Such solar activity is cyclical, so that any HF system 

which works well at a given point in time will almost certainly need 

frequency modifications in about five years to compensate for the solar 

cycle. 

• 
to somewhat modify 

at least four 

contend with the 

training), and the 

the means to 

There are steps which can be taken 

the effect of these factors. The installation of 

frequencies in an HF system allows flexibility to 

vagaries of the ionosphere (more about this under 

careful initial selection of frequencies provides 

cope with the variation due to sunspot activity. 

• 

Another set of limitations is posed by the fact that 

the system does not permit privacy of conversation. When an HF 

system is available for public use, the equipment is generally 

located in a convenient building, and anyone wishing to make a call 

comes to that building during the scheduled hours of operation. If 

there are others there for the same purpose, he must wait his turn. 

He then has the operator put the call through, and carries on his 

conversation. Whatever he wishes to say is not only accessible to 

those in the radio building, but also to all those in a similar 

position at the receiving end, and to anyone at any other location who 

happens to have HF radio equipment with the same assigned frequencies. 

One should not assume that the private acquisition of 

an HF system will allow privacy of conversation. It does not. 

Although it may eliminate the situation in which people waiting to 

make or to receive calls can also hear the conversation, it does not 
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change the fact tha't all those having access to those assigned 

frequencies also have access to the conversation. 

And, as the report of the Royal Commission on Labrador 

suggests, the accessibility can at times be still wider: 

... another severe limitation of the HF network on the 
Labrador coast is its lack of privacy. Any other radio 
set with the same frequency can monitor the conversation, 
while many types of private transister radios can do the 
same. Indeed, private long distance calls appear to rival 
broadcast radio as a form of entertainment, at least when 
recepticin is good. 
(Report of the Royal Commission on Labrador, 1974) 

These factors limit the range of topics which can be 

discussed over HF radio, and curtail the sense of freedom inherent 

under less public circumstances. For these reasons (assuming a clear 

signal is possible) HF radio is not suitable for any communication 

which contains information which should not or must not be publicly 

available, or which requires lengthy discussion. 

There are also limitations on who can be contacted via 

HF radio. Generally speaking, communication is possible only between 

communities having radios assigned the same set of frequencies. This 

means that there will be nets, or groupings of communities. Wïthin 

each net, communities can call one another; to call outside the net, 

however, is a more complicated affair. 

If one community has access to more than one net, then 

that community can act to pass messages from a community in one net 

to a community in another net. Direct conversation between the two 

nets will generally not be possible, since the noise on the two 

systems together can be expected to be greater than the voice signal. 

Instead, the operator in the community having access to both nets can 

act as an intermediary, receiving a message on one HF system, 

transmitting it on another, and reversing the procedure when an answer 

is obtained. 

Whei .  there is a need to contact southern centres, or • 

other large northern communities that are not in the saine HF system, • 



• 

-  43  - 

it is often possible to use a phone patch in combination with an HF 

system. In this case, a call is made fiom one HF radio-equipped 

community to another which also has telephone service, and an operator 

in the latter community puts the call through over regular telephone 

lines. This combination does permit direct communication; however, it 

is usually necessary to have an operator act as intermediary to switch 

transmitting and receiving channels as each person finishes talking. 

It should be noted that this latter limitation can be eliminated 

through the use of two-way or duplex HF. However, the additional cost 

is sufficiently high that this feature is usually not included. 

It may well be however, that the most frequent demands 

for intercommunity communication are among a relatively small number 

of communities, or that combinations of community nets can be 

arranged to satisfy many of the needs. A good example of the latter 

possibility is the sub-system structure adopted by the Wa-wa-ta 

Native Communications Society. As Diagram 2 . on the next page shows, 

the Society has been assigned six frequencies, and the base station 

at Sioux Lookout has access to all six. The other communities in 

the system are divided into three groups, based on common interests 

and communication patterns. Each of these three groups has one 

channel which can be used to contact other communities within the 

same group, and two channels which can be used to contact either the 

base station or communities in one of the other two groups. 

The benefits of such an arrangement are that channels 

suitable for both day and night cdmmunidaticin are available throughout 

the whole system, and that the dedication of individual day channels 

to the sub-groups permits three conversations to be conducted 

simultaneously. (One should note that Diagram 2 represents the 

structure of the system in mid-1973, and does not reflect additions to 

the system since then; it is included as an illustration rather than 

as a representation of the actual situation). 

One of the characteristics of an HF system (as well as 

certain other types of communications systems) is that it usually 

must be attended if it is to be operational. If one community is • 
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trying to contact another, it will be to little avail if there is not 

someone at the other end to turn the receiver to the frequency on which 

the first community is transmitting. Chief Recalma of the RAVEN 

Society has reported that they are able to provide a twenty-four hour 

service to those wishing to contact the base station because they 

use four receiving units, each of which they keep tuned to one of 

their four frequencies, and because they have set up an alarm signal 

which informs them of an incoming call during the night. (Recalma, 1973) 

One common method of dealing with this characteristiç 

is to establish a schedule according to which communities in the 

system agree to attend their sets during specified hours of the day 

or night. This may be inconvenient for some because of the 

variations in activities and requirements from one community to 

another, but it seems to be the most reasonable way to avoid the 

situation in which hours are spent attempting a call to an unattended 

station. Another possible future alternative is a simple device 

which has been proposed by the Department of Communication's Communic.a-

tion Research Centre, to record incoming calls on an unattended HF 

transceiver. 

As for the future, it is to be hoped that HF radio 

will gradually be replaced by more satisfactory communications systems. 

There are other types of systems which can provide better quality 

communications on a more reliable basis; however, the difficulty of 

installing and maintaining them in the north, and their present high_ 

cost, reduces the likelihood of their being made available in the 

immediate future. HF can provide a limited, and inexpensive means of 

communication over long distances. The most important role that HF 

can play is that of a stop-gap measure - to provide communication 

facilities where none exist and are unlikely to be forthcoming in 

the short term future, or where the high cost of better systems cannot 

at present, be afforded. In this role it also serves to familiarize 

people with the nature and use of basic communications technologies 

before more advanced systems are introduced. 
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DIAGRAM 2  

STRUCTURE OF COMMUNICATIONS SUB GROUPS (Mid-1973) 

WA-WA-TA NATIVE COMMUNICATIONS STUDY 
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In summary, the following points can be made about 

the potential of HF radio: 

1. It can be used for communication over great distances and between 

points separated by geographic barriers such as mountains; 

2. its level of reliability is extremely variable, and is dependent 

on many factors; it can range from a 35 - 40% chance of completing 

a call in the worst of circumstances, to 90  -5% in the best; 

3. it is subject to interference from atmospheric conditions and 

sun spot activity; because of this, different operating procedures 

are required for day versus night, for winter versus summer, and 

for various times within the eleven-year solar cycle; 

4. the use of multiple frequencies within an HF system allows one 

the required flexibility to handle the different operating 

procedures; 

5. knowledge of the way in which atmospheric conditions and sun spot 

activity affect transmission of radio waves is important in 

helping choose the best frequency to be used at any given time; 

6. different frequencies must be used for communities that are 

distant than are used for those that are near; 

7. conversations can be held on a frequency only one at a time; if 

a transmitting/receiving unit has a number of frequencies assigned 

to it, only one frequency can be used at a time; 

8. communication via HF radio can-be .established .only between 

communities that are assigned the sake frequencies; 

9. to contact a location outside this group of communities requires 

the use of an intermediary, either to pass messages or to control 

operations for a phone patch; 

10. privacy of communication is not possible on an HF system - 

regardless of whether it is available for public use, or operated 

on a very limited private basis; 

11. it is prefereile to kèep communications brief so-that the .frequency 

will be available to other's in the system wanting to use it; • 
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it is therefore not suitable for lengthy discussions; 

12. HF radio systems are generally easy to use, with a very minimal 

level of training; anyone can make a system work in some fashion 

- however, it takes considerably more expertise to make it work 

well and reliably; 

13. the technology should eventually be replaced by more efficient 

and reliable types of systems, however, this may be some time 

• off in the future; and 

14. it can serve a useful role as an intermediate step between the 

circumstances of having no communications and those of having 

a more advanced technology. 

Training:  

There are four basic processes associated with the 

acquisition of an HF radio system: installation, operation, maintenance 

and administration. In each of these a certain amount of training is 

necessary to ensure that the system will operate as required. In 

most cases, however, the training is easily acquired and does not 

depend on the trainee having a high level of education or technical 

expertise. 

The installation  of an HF system includes the erection 

of the antenna(sl, the connection of the antenna to the transceiver, 

and the connection of the transceiver to the power source. The 

difficulty involved in erecting an antenna depends on the type of 

antenna selected. If a whip or vertical wire type of antenna is 

used, erection is simple and takes only minutes; however, it does not 

provide as satisfactory performance as can be obtained with other 

types. 

A more popular type of antenna and one which  can 

provide very good performance is the dipole antenna. As might be 

expected, erecting a dipole antenna requires somewhat more effort. 

It consists of a wire or wires, each of which is cut to correspond to 

one of the frequencies assigned to the system. Each wire is strung 
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out horizontally between two poles, and its vertical distance from 

the ground is also related to the frequency to which it corresponds. 

Generally, higher frequencies require shorter wires positioned closer 

to the ground. 

At least two poles are required and they should be at 

least forty feet long. If more than one wire is to be attached to 

each set of poles, the poles must be longer than forty feet, since 

the wires cannot be positioned too closely together. Holes must be 

dug in the ground (3 to 4 feet deep), the poles inserted, raised, 

and supported by means of guy wires. The antenna wires are then 

erected horizontally, with one end attached to each of the poles. 

It is necessary that the antenna be positioned so that 

it is alligned in specific directions -- e.g., north to south -- to 

permit the most effective communication with other locations in the 

system. The exact positioning of the antenna will vary with each 

system, but one 3hould be aware of this need when selecting the site. 

Connections between antenna and transceiver, and between 

transceiver and power supply are normally quickly and easily managed'. 

It frequently involves simply attaching a wire to another wire or to 

a connector. 

The most difficult part of the installation involves 

knowing how to position and attach  the antenna wires to the poles. 

This information can be obtained in fairly comprehensible form from 

the company supplying the equipment. It can also be obtained ftom a 

consultant. In many cases, consultants and supplier companies may 

insist on doing the installation work themselves. Their familiarity 

with the equipment should result in a top quality job, however, the 

members of the community will lack the knowledge to cope with any 

minor problems that arise later. 

The'best procedure is to have community members 

involved in the installation -- at least in an observational role, if 

not in actually assisting with the work. Their involvement should 

include questioning on why things are done and what the important 
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factors are affecting operation. It would be wise for community 

members to insist that installation include training and a set of 

simple instructions on how to handle minor problems. Participation 

in the installation can be beneficial in two ways: 

- it can help community members recognize when something has 

gonw awry with the antenna system; and 

- if there is an opportunity for the same people to participate 

in several installations, it will be a form of training that 

may eventually enable them to skillfully complete installation 

on their own. 

The operation  of an HF radio can be both simple and 

complex. In its most basic form, it involves turning the set on, 

adjusting the volume, selecting a frequency and pushing a microphone 

button when speaking. These operations are readily learned by anyone 

with one simple demonstration. On a slightly more complex level, 

there may be a need to make additional adjustments depending on the 

type of unit expected to receive the  message, or to tune the unit so 

as to receive a clearer signal. But again, with a little practice 

these skills are easily acquired. 

The most difficult and demanding aspect of operating 

HF radio is frequency selection. It is difficult principally because 

of the variability in the density and height of the ionosphere which 

is used to reflect radio waves. Because ionospheric conditions 

change daily and seasonally, it is difficult to set procedures to 

determine the best frequency to use at any given point in time. One 

of the few certainties in HF radio transmission is that higher 

frequencies should be used during the day and lower ones at night. 

One will note that Diagram 2 on page 45 shows four day frequencies 

(11, B, E, and F) and two night frequencies (C and D); each community 

has access to at least one day and one night channel. Much of the 

ability to select from available HF frequencies is derived through a 

process of trial and error; however, familiarity with some of the 

characteristics of radio wave transmission can make the process less 

of a random one. The following information may be helpful: 
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(a) During the day, another layer forms along the bottom of the 

ionosphere. This layer tends to absorb low frequency radio 

waves, so that they do not get through to the reflecting layers, 

and are not transmitted back  to earth. Because of this, higher 

frequencies should be used during the day. 

(b) At night, the ionosphere is not very dense, so high frequency 

radio waves are likely to pass through it and not be reflected. 

Lower frequencies should, therefore, be used at night, since 

they àre more likely to be reflected back to earth. 

These are general guidelines which will improve the 

chances of establishing contact when no other information is available. 

However, they may not be sufficient to permit high quality transmission 

in a specific location or between two specific geographic points. 

In these cases, other alternatives open to the operator include the 

following: 

- a record may be kept to indicate when attempts were made to 

contact what location, over what channel and with what success; 

the accumulation of this data will gradually form a tool to 

predict the possibility Of successfully completing a call over a 

given frequency; 

- the federal Department of Communications publishes on a monthly 

basis, maps and tables which show-  which are the best frequencies 

to use for communication between two locations; see "other Information" 

for address of contact; 

those people who have access to television will soon be able to 

turn to that medium for guidance in frequency selection. Programs 

broadcast over the Anik satellite facilities will be punctuated 

with short "commercials" on the best frequency to use (on a weekly 

basis) and on other aspects of radio operation. 

Use of these various sources of information should not 

only make for better quality HF transmission, but also take some of 

the complexity out of the training required for successful HF 

operation. 
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Maintenance  of an HF radio system will, sooner or 

later, become as important a factor to the success of the system as 

are proper installation and operation; for, although the equipment is 

fairly durable, it will need servicing and checking from time to time 

to keep it working, and working well. 

Most of the maintenance that *should be done regularly 

and frequently is on batteries and generators, and is therefore 

especially important in those communities not having a reliable -- 

or any -- source of commercial power. The specific procedures for 

maintenance will.vary with specific brands of equipment, however, the 

following general points are relevant to battery maintenance: 

Ca) The connections, or the points at which the wires leading from 

the transceiver are connected to the battery, must be kept 

clean. As the battery is used, a corrosive substance builds up 

around the connections  which can block the flow of power. To 

prevent this, the connections should be cleaned (with steel 

wool or sand paper) whenever the substance is noticed. 

(b) The battery must be kept charged to a certain level. An instrument 

. known as a hydrometer, or battery tester, can be used to de-

termine the level of charge of a battery. It must be recharged 

if it is below a certain level, but it is also very important 

that the battery not be over charged. To recharge a battery, one 

simply connects it to a battery charger. There are certain 

types of 'battery chargers which can be left connected to the 

battery, and which will automatically recharge it when the 

charge falls below-  a certain level. 

Cc) As a battery is charged, some of the water in it is lost and it 

will be necessary to replace the water. This means that there 

should be a regular check on the water level, and that  more 

 water should be added when it falls below a certain point. 

The battery charger in turn receives its power from a generator. 

Most generators now in use are gasoline run and their operation can 

be expensive in areas where gasoline is difficult to obtain and high 
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in cost. Unfortunately, they are frequently the only alternatives in 

communities that do not have access to commercial electrical power. 

During the Northern Pilot Project, an HF radio system was installed 

in Northwestern Ontario. The training manual used in the project 

provides information on what and when inspection and maintenance was 

to be carried out on the specific type of generator used in that 

project; this information is shown in Table 1. 

TABLE 1  

Frequency of Maintenance Tasks for Generator  

Task 	 Initial 	Every 	Every 	Every 
20 hrs. 	20 hrs. 	100 hrs. 	200 hrs. 

Oil Check 	 X 

Oil Change 	 X 	 X 

Cleaning of Air Filter 	 X 	X 

Spark Plug Cleaning and 
Adjustment 	 X  

Cleaning of Combustion 	, 
Chamber 	 X  

Adjustment of Ignition 
Timing 	 X 

Although the instructions included in the manual 

refer only to one brand of generator, the maintenance tasks listed 

above are required on most types of gasoline-driven generators. The 

tasks do require a certain amount of training, as well as demonstrations 

with actual equipment. It is also important that those responsible 

for maintenance have available to them a permanent record of the 

procedure to be followed - either in the form of written instructions 

with illustrations, or a videotape. This can serve as an aid to 

reviewing certain operations which may be forgotten over time and it 

can be a source of information for someone who unexpectedly must do 

the maintenance, and has not received prior training in it. 

• 
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In addition to the battery and generator, the other

parts of the system also require the maintenance, although on a less.

frequent basis. The various parts of the antenna must be checked to

ensure that all connections are intact and properly oriented; and the

connections and fuses in the transceiver should also be inspected on

a regular basis. A report by the Ontario Region Department of

Communications C1973j recommended that on an annual basis, an

inspection of the transceiver and related equipment be carried out

by a qualified technician as preventative maintenance, to avoid

problems later.

With regard to maintenance procedures, one should be

mindful of the fact that from time to time it will be necessary to

replace a part, or to replace the whole system if it should prove-to-

be defective. If the parts must be imported from a distant location,

the radio set may be inoperative for weeks. To reduce the possibility

of this happening, the following steps can be taken:

- a supply of spare parts and accessories can be maintained in a

conununity, easily reached by other communities in the system;

^- the same brand and model of various parts of the.set can be

acquired by all communities in the system so that a common pool

of spare parts can be used for all sets;

- the base community could acquire an extra set in case it becomes

necessary to remove a complete set from a community; this would

avoid having that community go without communications while their

set is b.eing repaired.

The use of an HF system also involves following

certain administrative procedures required by the Federal Government.

In most countries, the use of"the radio frequency spectrum is controlled

by.the government so as to.ensure that it is employed most efficiently,

and so as to avoid interfer.ence among its various users. Such regula-

tion is necessitated partly because of the nature of the radio

frequency spectrum. It may be considered as consisting of bands of

radio waves -- some are low frequency bands, some high frequency bands,
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some very high frequency, etc. Each of these bands is most suitable 

for certain types of communication, and not for others. Moreover, 

with the general increase in communication throughout the world, 

there has been an increase in the demand for access to the radio 

frequency spectrum -- particularly within certain bands or certain 

types of communication. Rather than have prospective users battle 

it out among themselves with the result (as in the early days of 

radio) that one is likely to receive little other than interference 

from other users, governments regulate access to and use of the 

spectrum. There are international agreements which allocate the use 

of specific frequencies to specific countries, and there are also 

restrictions as to the types of use to which each segment of the 

sliectrum can be put. Because it must satisfy these international 

agreements, and because it wishes to obtain the most efficient use 

of the radio frequency spectrum, the Federal Government makes certain 

requirements of those who use the radio waves. 

The regulations that apply to the HF range of the radio 

frequency spectrum cover four general areas: 

- operators' certificates 

- station licences 

- records of communication 

- content of communication 

Operators' Certificates: 

These are certificates that demonstrate that the 

person responsible for HF radio operation has reached a certain level 

of proficiency in radio operation. To obtain a certificate, it is 

necesSary to take and to pass an examination set by the Federal 

Department of Communications. The purpose of requiring a certificate 

is to ensure that use of the systems will not be abused, and that 

communication between systems - will be facilitated by having all 

operators follow the same general procedures. To obtain more information 

on the operators' certificates -- for example, what sort of questions 

are asked, -and where to 'apply -- see the "Other Information" section. 
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Station Licences: 

Just as operators must be approved, so too the equipmetit 

they use must be approved. The Department of Communications also 

licenses stations -- after determining that the station equipment is 

of an approved type, and of a quality acceptable for licensing. The 

licensing process also includes assigning specific frequencies on 

which the station may operate. Once obtained, the licence must be 

displayed near the equipment. In the "Other Information" section, 

one will find information on where and how to apply for a licence, and 

on the fee,s that are charged. 

Records of Communication: 

As a means of ensuring that the HF system is not 

being misused, it is required that each station maintain a record of 

all station activity, including hours of operation, summaries of 

incoming and outgoing calls and the frequencies on which they were 

received or sent. Written logs of station activity must be retained 

for ninety days and tape recorded logs for thirty days; the logs 

must be kept available for possible inspection by Department of 

Communication personnel during these periods. 

Content of Communication: 

As mentioned previously, HF systems offer little or 

no privacy of communication; because of this, certain regulations 

exist to protect both the intended communicants and those who 

unintentionally overhear the conversation. The latter are required 

by law to preserve the secrecy of communications; it is not pèrmissable 

to deliberately attempt to intercept a message intended for another, 

nor is one permitted to reveal the content of a message intended for 

another, if it should be accidentally intercepted. On the other 

hand, the intended communicants are forbidden to use profane or .. 

 offensive language, since it may be accidentally overheard by others. 

The above are requirements imposed by the Federal 

Government. There may be other administrative procedures which the 

various stations may wish to impose on themselves. For example, 

they may wish to set up a schedule of hours during which an operator 
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• will attend specified frequencies; or they may want to schedule 

certain hours when some of the committee can use one frequency and 

not others; or they may wish to specify what kind of messages can be 

sent or received (e.g., announcements only, no private conversation). 

These are decisions that will be made collectively by those communities 

participating in the system. 

Cost: 

The purpose of this section on cost is to identify the 

types of charges which might be expected to be incurred with the 

acquisition of an HF radio system. An attempt will be made to specify 

the amount as well as the type of such charges; however, at times 

this will be difficult to do, since costs vary with the distance from •  

the manufacturer, with inflation, with different manufacturers, and 

as a result of the particular material and expertise already existing 

within the community. For these reasons, the costs quoted here should 

be taken as fairly reliable indicators of possible costs, rather than 

as actual costs. To determine the actual figures for any specific 

community or group of communities, it will be necessary for those 

responsible for the acquisition of a system to assess (perhaps with 

the aid of a consultant) such variables as the costs of transportation 

and freight, and the local resources which might be used. 

The cost of an HF system can be looked at in tenus of 

three types of charges: those for equipment, for salaries and for 

operating costs. Each of these three types of charges can be further 

specified into the following categories: 

Op-erâting.Costs  

Building Rental 
Building, heat, light 
Gasoline for Generator 

or BlectricitY 
Office-Supplies 
Licence Fees , 

Equipment 

Transceiver Units 
Antenna Kits 
Antenna-Accessories 
Power Units 
Misc. Tools-
Replacement parts 
Freight Charges 

Salaries  

Training 
Installation 
Opera“on 
Administration 
Maintenance 
Consult.ant's Fees 
Transportation 
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There are two Canadian suppliers of Canadian manufactured 

HF radio equipment: Canadian Marconi and Spilsbury-Tindall. Each 

supplies a variety of different types of transceivers and antenna  

kits,  although we will discuss only a few of them here. They are 

intended to provide an idea of the sorts of costs that are involved. 

Canadian Marconi manufactures two models which (among 

others) would be suitable for use in the north: 

- Marconi Model CH25, complete with one simplex channel, 

microphone and manual, operates off 115 volt AC circuit 	$1,550 

- Marconi Model CH25, complete with one simplex channel, 

microphone and manual, operates off battery: 12, 24 or 

32 volts DC 	 1,655 

	

. 	. 

- Each additional simplex channel 	 75 

If, for example, one wanted an HF system which could 

be plugged into an electrical outlet from a commercial power source, 

the transceiver unit would cost $1,775 for four channels ($1,550 

$75 X 3) or $1,925 for. six channels ($1,550 7L $75 X 5). 

If a dependable source of commercial power was not 

available, it would bé ne.cessary to select the unit which operates 

off a battery, and in this case, it would cost $1,880 for a transceiver 

with four frequencies ($1,655 7L $75 X 5). 

. Marconi mànufactures an antenna kit which sells for 

approximately $70. It consists of antenna model MO2-RM ($54) and 

mount model 43-D ($13). 

It should be noted that the above quoted prices are 

as of August, 1974, and valid for orders of. from 4 to 10 units, If 

less than four units were to be purchased, the prices would be ',., 

higher, and if more than ten units were to be purchased, it is possible 

ihat slightly lower prices would be charged. 

Spilsbury - Tindall manufacture a transceiver unit 

which is approximately equivalent to the above Marconi equipment: 
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- Model SBH125: basic unit (includes  microphone and 

battery holding tube, but not battery) up to  six  

channel capacity, 100 watts 	 $2,184 

- Plus per simplex channel installed 	 78.50 

The above unit can be ordered to operate off a commercial 

power supply - either 115 or 230 volts AC, or to operdte off a 12, 

24 or 32 volt DC battery. A converter, which allows the flexibility 

to operate off either type of power supply, costs approximately $140. 

If one were to have four channels installed, model 

SBH125 would cost $2498 ($2184 71. $78.50 X 4) and to have six channels 

installed, the unit would cost $2655 ($2184 7L $78.50 X 6). 

Spilsbury-Tindall also manufacture a dipole antenna 

which can be used with any of these transceivers. The model number 

is STA133, and the cost is approximately $52. 

As with the Marconi equipment, these prices are as of 

mid August, 1974, and for the Ottawa area. One would have to add 

federal sales tax, - and attempt to determine the freight charges for 

specific communities. 

Certain antenna accessories  are also required to 

properly and completely install the antenna. These include items 

such as insulators, grounding wires, coaxial cable to lead from the 

antenna to the transceiver, etc. In mid-1973, the cost of such 

accessories for the Sioux Lookout base station of the Wa-wa-ta Native 

Communications Society was found to be $280.53 (Ontario Region Depart-

ment of Communications, 1973). With approximately 10% inflation, one 

would now expect the cost of these accessories to range around $310. 

Power units will be required for those communities not 

having access to a reliable source of commercial electricity. The 

transceivers must then be hooked up to a battery; the battery is 

kept charged by means of a battery charger, and the charger is in 

turn powered by a generator. Twelve volt batteries can be obtained 

from Canàdian Tire for approximately $26 to $42., and Canadian Tire 
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battery charges cost approximately $35. A gasoline operated generator 

(model E300) is available from Honda at $285. One would then expect 

the.  cost of the equipment for a power unit to range from $340 to 

$355. 

Other miscellaneous tools  will also be required to 

complete installation of an HF radio system. The Ontario Region 

Department of Communications (1973) estimated that approximately $140 

was spent in Sioux Lookout on items such as drills, sledge hammers, 

soldering irons, ladders, etc. If we allow for an inflation factor of 

approximately 10%, one would expect the same equipment to cost 

approximately $155 in mid-1974. It should also be noted that depending 

on the resources already available in a specific community, the 

required expenditure may or may not be as high as that in Sioux Lookout. 

The amount spent on replacement parts  will also vary 

from one community to another. From time to time, one can expect 

failure in some part of the equipment - either because the equipment 

has completed its expected life cycle, or because of weather conditions 

or accidents. It will be advantageous to have the required replacement 

part readily available, but,whether each community keeps its own 

replacement parts, or whether one or two communities in the system 

keep the spare parts for all, is a decision to be made by the communities. 

Whatever the choice, the parts most likely to  be  needed include 

fuses, batteries, and various antenna accessories, such as gliy wires. 

In case of more serious failures, the communities might want to keep 

available a complete unit, including transceiver, antenna kit and power 

supply. This would be a costly investment, but might well avoid 

having some community go without communications for an extended- period 

of time. 

Similarly, freight charges  will also vary from one 

community to another. None of the above quoted equipment figures 

include freight costs; they represent costs in Ottawa. If equipment 

is required, those responsible for the acquisition should contact the 

nearest supplier, and with their help, determine the additional amount 

to be charged for freight. It will vary depending on the distance from 

the supplier  to the community, and the available means of transportation 



Equipment  

Transceiver Unit 
Antenna Kit 
Antenna Accessories 
Power Units 
Mic. Tools 
Replacement Parts 
Freight Charges 

Approximate Cost  

$l775- $2655 
52- 70 

310 
346 - 362 
155 

7L ? 
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In summary, the expected equipment costs excluding 

poles, for an HF system would be approximately as shown below for 

each community: 

The costs for salaries are much more under the control 

of those responsible for initiating the system. They must decide 	• 

who is going to train and who will be trained, who will be responsible 

for installation, and who will operate, administer and maintain the 

system. To the extent that expertise in these areas already exists 

in the communities, there will be flexibility in deciding the salary 

to be paid for each function. When such expertise is not available, 

or is insufficient, outside'help must be brought in, and salaries 

are less flexible. 

,Two areas in which it is likely that outside help will 

be required are training (in operation and maintenance), and installation. 

The two most common sources of such help are companies manufacturing 

and distributing BF  equipment, and communications consultants. It 

would -be necessary to contact each in regard to a specific job • to 

determine what , services they would supply for what cost. As -mentioned 

earlier, when outside help is brought in, it is often beneficial to 

have the participation of community members - whether through 

observation or more direct involvement. This will increase the 

probability of -having soméone immediately available for help if 

something should go awry with the equipment or its operation. The 

more that community members know about their system, the better. 

In Smile-cases, community members have relied  on  unpaid 

volunteer help for the installation and operation Of their HFsystem. 
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This is an inexpensive means of supply-ng a needed service to the 

community. However, although it may be satisfactory.for short term • 

projects (e.g., attendance at a training session, help in installing 

an antenna), it may not be a prudent approach to  longer-terni  ongoing 

functions. Not only is it rather unfair to expect someone to 

operate or maintain an HF system on a daily basis without pay, but 

also it invites problems. A volunteer worker is more inclined to 

neglect his duties for other activities, and having different people 

working the system makes its operation more variable, since some 

people will be better at operating or maintaining it than others. 

For these reasons, it is advisable that each community 

retain a person on a salaried basis to be responsible for the operation, 

administration and maintenance of the system. The salary will depend 

on the resources of the community, and on the specific services 

performed by the employee, but it is likely that it would be at least 

$5,000 - $6,000 per year. The functions performed should generally 

include those mentioned in the previous sections under Training. 

The group of communities connected by the system will 

probably also find it beneficial to have one of the communities act 

as a base station, and to have much of the administration for the 

whole system taken care of from there. The following functions could 

be performed by a base station: 

- liaison with suppliers and consultants regarding acquisition, 

installation and'operation of HI.  system 

- faci1itte  communication between those included in the system 

and those Outside, provided the base station has access to 

another communications system, whether telephone, a second HF 

system or whatever 

- set up schedule of hours of operation so that base station would 

be continuously operational, while other communities would be 

operational only at specified times, on specified frequencies 
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- drdér, store and.distribute as required, replacement parts for the 

HF equipment in the other communities 

- other administrative tasks, such as licence renewal and the 

training to qualify for the operator's certificate. 

To handle these responsibilities, a communications 

system manager could be appointed at the base station. Again, the 

salary for this position would depend on the resources available to 

the communities in the system, but one might expect it to range around 

$8,000 to $9,000 per year. In addition, secretarial/clerical help 

would probably also be required, and this could be expected to cost 

$5,000 per year, although perhaps part time help would be sufficient. 

One will notice that on page 61, the items "consultant's 

fees" and "transportation" have been specified under salary costs. 

Some communities may feel they can manage quite well without the 

assistance of a consultant; others however, will find it well worth 

their while to engage the services of a consultant at the beginning 

of the project to help select and install the system, and at regular 

intervals, to check the equipment for potential weaknesses. Those 

who do elect to engage a consultant should include in their budget 

about $100 per day for his fees, plus about $300 - $500 for his 

expenses (this will vary depending on the distance he travels, and 

available accommodation). 

A proposed budget for an HF system should also include 

provision for transportation charges associated with the system. 

This is intended to 'cover the costs of sending community meMbers to 

training sessions, of travel expenses for installers and repair men, 

and of the visits of the communications system manager to each of the 

communities in the system. Not every community or group of 

communities will have all of these expenses, and the specific cost of 

such charges will depend on how many people have to travel how far, 

by what means, and how often. When planning the costs of an HF 

system, it is important to consider these questions and to try to 

estimate realistically what transportation expenses might  be  incurred. 
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The operating costs  for an HF system are also subject 

to considerable variability from one community to another, again 

depending on the resources available in the community. The costs 

most subject to variation are those associated with the building in 

which the equipment is housed, and with the supplying of power to 

operate the equipment. 

In some communities, a building may already exist which 

could be used for the radio; in other communities, it may be necessary 

to buy, rent or build space to house the equipment. So the cost 

could range from zero to the price of a new building. In surveying 

potential community sites or structures, the following should be kept 

in mind as important factors in the selection of a location: 

- The antenna for the radio requires a large, high open space; it 

is not unusual for 150 to 200 feet to be required between the 

antenna poles. 

- The antenna must be located relatively close to the building which 

houses the radio; if not, power will be lost between the antenna 

and the transceiver, making communication difficult to impossible. 

(An alternative is the addition of a power amplifier, which could 

cost up to $5,000 more). 

- The equipment should be located away from traffic, as engine 

ignitions in snowmobiles and other vehicles can cause interference. 

- The building must be large enough to house those coming to make 

calls, as well as thos-e rbsponsibIe for eperation. 

- The building should be conveniently located and otherwise readily 

accessible to potential users. It should, therefore, be located 

close to the homes of community members, and in a building 

community members are likely to visit. (One community selected a 

coffee shop; this may be too noisy or too publit, or just right 

for others). 

It .is quite likely that some communities will be unable 

to find locations to satisfy  ail of these requirements; in these cases, 

a compromise will have to be reached. Estimates for radio housing 
• 
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costs should be made after considering the suitability of available 

resources. 

. Similarly, the cost of heating and lighting the building 

will depend on available sources of power and rates charged in each 

community. 

Where there are commercial sources of electricity, 

the cost of operating the HF radio equipment will probably be included 

along with the lighting for the building (and perhaps also the heat) 

on the electricity bill, and will vary with local usage and rates. 

Where commercial sources of power are not available, a gasoline 

operated generator is the most common alternative, and the required 

gasoline can be quite expensive. For example, the Wa-wa-ta Native 

Communications Society (1974) has found that it costs about $720 

annually to supply gasoline and oil to each community using a generator 

as a power source. This cost will fluctuate . as  the price of gasoline 

varies from one part of the north to another. 

It would probably be appropriate to note at this point 

that there are generators which  opera-te off sources other than gasoline. 

Robbins (1974 a) has examined the possibilities of wind, solar and 

catalytic power supplies and has evaluated a number of wind charging 

generators. Although they are considerably more expensive (probably 

$1800 - $3300), and would be appropriate only for communities witft 

appropriate wind characteristics, they might prove to be a viable 

long term alternative in certain areas. Certainly, the increasing 

cost of gasoline (which already  ranges  from $1.25 to $2.50 in the 

north) should serve as,a• goad to more serious investigation of this 

possibility. 

Miscellaneous office supplies include various items 

such as forms for the keeping of radio logs and other records, 

stationery, pencils and pens, postage, typewriters, etc. This cost 

will be minimal (approximately $25 per year) in those communities 

with relatively little administrative responsibility and will be more 

important in commdnities which act as base atations. In base 
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stations, the added costs of typewriter rentals, or photocopying, 

and of telephone charges, could well increase the office costs to 

$3,000 per year. 

Finally, radio licences are renewable on an annual 

basis, and a fee of $20. per radio is charged. 

HF radio can be a relatively cheap undertaking and may 

be satisfactory in those areas with little money and no other means 

of communications. However, as can be seen, it has some major 

disadvantages, and the steps required to make it work well can add 

significantly to the cost. 

Other Information: 

Before one can legally operate an HF radio, it is 

necessary to obtain an operator's certificate. This demonstrates 

that the operator has studied certain basic information on radio 

operation and knows the conventions of radiotelephone usage throughout 

the world. In most cases, it will be sufficient to obtain what is 

termed a "Restricted Radiotelephone Operator's Certificate". To do 

so, it is necessary to know certain material on radiotelephone 

operation, and to pass an oral examination which is given by a 

representative of the federal Department of Communications. 

Information Canada distributes a little booklet which 

can be used to study for the examination; it is called "Radiotelephone 

Operator Handbook" (Catalogue No. Co22-173) and can be purchased for 

$0.75 from any Information Canada Bookshop. For example, one could 

write to Information Canada at •any one of the following addresses: 

- 393 Portage Avenue 
Winnipeg, Manitoba 

- 800 Granville Street, 
Vancouver, British Columbia 

- 640 St. Catherine St. West, - 171 Slater Street, 
Montreal, Québec 	 Ottawa, Ontario 

When the contents of the booklet have been studied, 

the prospective radio operator arranges to take the exam. The 

examination is an oral one, given by a regional inspector of the De- 

partment of Communications. There is also a hearing test to determine • 
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how well the person applying for the licence can hear. To make an

appointment to take the test, write (or phone) the nearest field

office of the Department of Communications. If the nearest field

office is not known, write to a regional office, and they in turn

will send it to the field office. Four of the regional offices can

be contacted at the following addresses:

Regional Office, Regional Office,
Communications Canada, Communications Canada,
One Lombard Place, 325 Granville Street,
Winnipeg, Manitoba, Vancouver 2, B.C.,
R3B 2Z8. V6C 1S5.

Regional Office, Regional Office,
Communications Canada, Communications Canada,
2085 Union Street, 55 St. Clair Avenue East,
Montreal 111, P.Q., Toronto, Ontario,
H3A 2C3. M4T 1M2.

The regional inspectors are usually fairly flexible

in trying to arrange appointments to satisfy the needs and schedules

of those wanting to take the exam. There is no charge for the

examination or for the certificate.

A radio licence must also be obtained for each radio.

It demonstrates that the radio can satisfy certain technical criteria

to perform as well asit should, and that it can be used for communica-

tion over specified frequencies. It is important that the radio

operate at the frequency to which it was.assigned, or it çan interfere

with the communication of other HF radio systems.

To apply for â r^qcdio licericë., it is nécéssàry to fill

out a form, and to send it to. a. r.egiona,l, or. field, o.ff.i ce,:. of the

Department of Communications. However, usually the company which

supplies the HF radio equipment has a supply of the required forms,

and they will frequently help in filling it out. Because the form

tends to be fairly complicated, it is better to take it to a field

office than to send it. If information is missing, it-can then-be

added immediately, instead of having to send it back and forth between

the applicant and the office.

The fee system too is a bit complicated, and the amount

charged depends on the type of equipment and the use to which it is
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put. Generally, if an HF radio is used for private conversation 

between communities, the licence fee is.$20.00 per radio. (If there 

are mobile units, each unit is licensed at a fee of $7.50, and the 

base station for $20.00). If the system is used for air or sea 

navigation as well, there is an additional $20.00 charge. The inspec-

tors in the field office can determine the amount to be charged in 

each specific case. Once the radio is licenced, the same fee must be 

paid every year, provided the equipment and usage remain the same. 

To turn to a different topic now, the use of an HF 

prediction service can help HF operators select the best frequency 

for communication at various times of the day and year. As mentioned 

earlier, when an HF radio is equipped with, for example, four or six 

frequencies, it has a better chance of completing calls than when it 

has only one or two frequencies. However, the difficulty comes in 

knowing which frequency to use when.  The  Department of Communications 

has a computerized HF prediction service which indicates the best 

frequency to use for HF communication between two given points. With 

this information, one can then select the frequency on his set which 

is closest to the predicted best frequency. This should eliminate 

a lot of the guesswork from frequency selection. 

Anyone can be put on the mailing list to receive this 

HF prediction information on a regular basis. The Department publishes 

CATO types of information: 

(i) contour maps: these are centered on the Department of 

Communications base stations, MOSt of Which-are in -more 

southerly locations; these maps can be,used to determine the 

best frequency to use when placing a call to one of the base 

stations; 

(ii) charts: these are available for pairs of communities anywhere 

in Canada; they indicate the best frequency to use for HF 

communication between any two communities. 

The predictions of the best frequencies change each 

month, so there arè different inaps and charts  for  each month. However, 

the information is mailed out only every three months. There is no 

charge for this service. 
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To receive this information on a quarterly basis, one 

should send his name and address with his request to the following 

address: 

Telecommunications Regulatory Service 
Engineering Support Division 
1241 Clyde Avenue 
Ottawa, Ontario 	 • 
K2C 1Y3 

Attention: H.F. Prediction Service 

It is also important to indicate the names of the 

communities with which one wishes to communicate. 

One final note on HF systems: They can serve a useful 

function in areas where there are at present no other readily available 

means of communication, but they will be found increasingly unsatis-

factory as community needs become more sophisticated. They should 

be regarded as interim measures, and an attempt should be made to make 

the units work as well as possible with a minimum amount of financial 

outlay. Knowledge of the equipment and of how it operates is one of 

the best ways of a'ttempting,this. 

• 
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TRAIL COMMUNICATIONS  

Description: 

Trail communications refers to radio communications 

equipment which is light enough in weight to be easily portable. It 

usually makes use of the high frequency range of the radio frequency 

spectrum and so in many ways it is similar in operation to the 

equipment described in the section on HF radio. Its basic components 

include a transceiver, antenna and power supply. In order to allow 

portability, however, the transceiver should be small in size and 

light in weight; the antenna is frequently a vertical whip type, 

or simply a long wire; and the power supply consists of batteries 

and must also be light in weight. 

Trail communications are intended for use in situations 

in which persons are away from their base community for extended 

periods of time and are travelling in areas that do not have communica-

tions facilities that permit contact with the base community. For 

example, they are needed when groups of people leave the community 

to go hunting or trapping on the land, or when they go fishing on the 

sea and are away for days  o  weeks at a time. 

The most appropriate uses for trail communications are 

for emergency purposes, and for simply. keeping in touch with the 

base community. In the northern parts of Canada travel out onto the 

land can be a means of obtaining additional income from hunting and 

trapping but can also be a risky undertaking.  If 	accident should 

occur, or.if a snow vehicle should break >adq,ih, ft -is quite Unlikely 

that help would be forthcoming unless some means-of . communication 

were available with which to summons aid. A trail radio can prove 

to be invaluable under such circumstances. It also allows travelling 

community members to maintain contacts with friends - and relatives 

in the community - for simple chatter, orto -prevent worry. 

Trail communications can also be used - though perhaps 

not as effectively - for announcements of meetings and for certain 

aspects of band and council business. For example, when community 

leaders or decision makers are away from the village, trail comMunica- • 
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tions provides a means for those in the community to consult with or 

to recall them if an important issue should arise. Similarly, when 

members of the general community are travelling, the'community leaders 

may wish to inform them of important meetings or decisions. 

A trail communications system is usually organized so 

that there is one base radio unit located in the community, and a 

number of portable radios made available to groups as they travel out 

from the community. The base station is usually responsible for 

distributing the mobile units as requested, and serves as the main 

point of contact for the mobile units. 

Potential:  

Portable radio communications equipment can be manu-

factured to operate in either the high frequency  (HF), the very high 

frequency (VHF), or the ultra high frequency (UHF) bands of the radio 

frequency spectrum. Each of these bands of frequencies has characteristics 

that make operation in them more appropriate for some applications 

than for others. Each band could be used for trail communications in 

the north, but equipment operating in the HF range is felt to be the 

best alternative for the following reasons: 

(i) HF has a greater range; because the HF sky wave uses the 

ionosphere as a reflector, it can cover hundreds of miles, 

while VHF and UHF make use only ofsround waves and can 

cover about 10-30 miles; 

(ii) Thé coverage area of VHF and UHF equipment tends to end rather 

abruptly, so that a system may be functional at one point, 

but inoperative a mile or two away. This may not only 

restrict travel, but may also be dangerous if the.equipment 

is needed'for emergency purposes and has been carried beyond 

Its,range. BF may fade in and out at various times, but VHF 

and UHF are quite useless when carried outside their coverage 

areas. 

(iii) HF is less subject to blockage by terrain obstacles; its 

gfdlind waves will traVèl around and over obstacles such as 
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hills. VHF and UHF radio waves need a line of sight path, 

and especially in the UHF range, are likely to be blocked by 

hills, forests, etc. 

(iv) VHF and UHF can be made to cover longer distances through the 

installation of relay stations. However, this is extremely 

costly, and not particularly appropriate for use with portable 

units. 

For these reasons, then, the following discussion of 

trail communications will be confined to HF trail equipment. Because 

it is simply a portable form of an HF system, its potential is 

essentially the same as that described in the previous section on HF 

radio. For greater detail, one is referred to that discussion, but 

the information can be summarized as follows: 

1. Trail communication is a portable form of two-way audio communica-

tions. It permits contact with other units assigned the same 

frequencies; only one frequency can be used at a time, and only 

one conversation can be held at a time over any one frequency. 

2. It is subject to interference from atmospheric conditions and 

sun spot activity. These factors will cause the quality of the 

connection to vary from nil to quite satisfactory. The use of 

multiple frequencies allows one to switch frequencies as conditions 

change, and therefore improves the probability of establishing 

contact. 

3. There will be some background noise, and the connection may fade 

in and out. 

4. It can allow contact between locations that are relatively close, 

or hundreds of miles apart. 

5. It does not permit privacy; and it is not particularly suitable 

for lengthy conversations. 

6. It is easily carried, quickly and easily set up. 

7. It requires access to a supply of batteries and/or a generator 

or other source of power which can be used to recharge thé 

batteries. 
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Like the HF radio systems described previously, trail 

communications can be made more effective through increasing expertise 

in frequency selection. This implies a need for knowledge of radio 

waves and their propagation with various types of antennae, for 

although it can easily be made to work, it takes more skill to make 

it work well. 

Training:  

It will usually be possible for anyone to learn how 

to install, Operate and maintain trail communications equipment within 

a few hours.  •The installation consists almost entirely of setting 

up the antenna. A long wire type antenna has been found to provide 

better performance in reception and transmission. The wire is pre-cut 

to correspond to the frequencies assigned to the system, and is 

strûng out between trees or whatever other objects might be available. 

It is a directional antenna, i.e. it should be set up broadside to 

the direction in which one wants to send and receive signals. The 

vertical or whip type antenna generally gives less satisfactory 

performance, but may be the,only alternative where there is no tree 

cover, and no other way of stringing out a wire antenna. To set up a 

whip type antenna, it is necessary simply to extend it to full or 

desired height. Connecting the antenna to the transceiver completes 

installation. 

Operation of trail communications equipment consists 

of turning the transceiver on, selecting a frequency, pressing a button 

to t .alkan& adiusting volume as required. These are the basic 

operations; there may be others depending on the particular type of 

equipment selected. When there are multiple frequencies installed 

in the transceiver, the reliability of the system increases,  •but it 

is also necessary to learn to select the most appropriate frequency 

at any point in time. In general, higher frequencies should be uSed-

during the day, and lower ones at night. Skill in the selection of 

frequencies, and in general operation of the system comes with 

experience•and with knowledge of the nature and radiation patterns of 

radio waves. 
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Much of the maintenance of trail communications equip-

ment is oriented toward determining that the power supply is adequate. 

Some systems will take flashlight size batteries, while others will 

require larger ones. In either case, checks must be made to ensure 

that the batteries are neither under nor over charged. Especially 

with some flashlight batteries, one may have no indicator of the level 

of charge other than knowledge of the amount of time the batteries 

have been used. In this case it will be necessary to monitor uses 

so that one may determine when to replace or recharge batteries. 

Not all batteries can be recharged; some are meant to 

be thrown away when their level of charge drops below a certain point. 

This may appear wasteful, but may be the only alternative where there . 

 is no power supply to recharge the batteries. The rechargeable type 

make use of a battery charger and either a generator or commercial 

source of power for recharging. Perhaps the most important ongling 

maintenance function involves seeing that there are either fresh 

non-rechargeable batteries or that batteries are kept charged at an 

acceptable level for each trip on which the equipment is used. 

Other routine maintenance includes checking that 

connections are secure, that the antenna is oriented properly, and 

that the fuses are not blown. These and the above are easily learned; 

however, if the system does not work properly when these measures have 

been taken, then a more detailed technical examination is probably 

necessary. This would require the assistance of someone with a 

relatively high level of technical expertise - either someone from 

outside the community, or someone within the community who has received 

special training in this type of maintenance. 

From an administrative point of view, a trail communica-

tions system must follow procedures similar to those set down for 

other HF radio systems. The operators must be certified; that is, 

they must pass an examination in radio communications, and the radios 

- both portable and stationary - must be licensed. There is no charge 

for the operator's certificate, but the licence fees will cost $20.00 

for the stationary unit in the base community, and $7.50 for each- 
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operators' certificates and radio licences, see pages 7fË-7/3".  ,. 

Communication records should be kept at the base • 

station to  show the time, frequency, nature and source of all calls 

over the system. Because most of the units are portable, the base 

station should also maintain records to show who has each mobile unit, 

when it was checked out and when it is expected to be returned, and 

the appropriate location to which it will be taken. It is important 

also that the base station establish a schedule of operation, so that 

mobile units will know when they can expect to establish communication 

and over what frequencies. 

Cost:  Again, there are two suppliers of Canadian Manufactured HF 

trail communications equipment: Spilsbury-Tindall and Canadian 

Marconi. Spilsbury-Tindall produce a model SBX11, which is a ten 

watt unit having a capacity of up to four channels. The cost of the 

basic unit - which includes microphone and battery holding tubes, 

but not batteries - is $845.50. Each simplex channel installed costs 

an additional $58.25. So, the purchase price of an SBX11, with four 

channels installed, is $1078.50 (F.O.B. Ottawa, Aug. '74). It 

operates on nine flashlight batteries. 

If one were to select a vertical or whip type antenna, 

Spilsbury-Tinda•l's model STA210 weighs about six lbs., and costs 

$166.75. They also produce a wire antenna - model STA133, which 

weighs less than two'lbs., and co-sts about $52.00. 

Canadian Marconi manufacture a similar unit - model 

CP34, which has a power output of 20 watts. The basic unit, with one 

channel installed and manual, without batteries, costs $1,175. 

Each addiLionei channel costs $25. With four channels installed, the 



purchase price of the CP34 wbuld then be $1250. (F.O.B. Ottawa, 

August '74). They also package a set of nine rechargeable batteries 

for this unit, which cost $99; and a battery charger which operates 

of 115 Volt AC power source, and which costs $62.00. 

A portable whip antenna for the CP34 extends seven 

feet, and costs $79; a long wire type antenna costs $24, and,a 

dipole antenna costs $65. 

Other Information: The problem of choosing the best frequency on 

trail communications equipment may be someWhat more difficult than 

for HF equipment permanently located in a community. When travelling, 

it is inconvenient to keep records of calls, and it is difficult to 

build up a log of successful calls with frequencies and times because 

the location of the mobile groups continually changes. The Department 

of Communication's HF prediction service will also have limited 

utility, since it is oriened toward community use. In the absence 

of other  assistance,  it will frequently be necessary to work by trial 

and error, using the general rule of higher frequencies during the 

day and lower ones at night. 

Because of the possibility that trail communications may 

be needed for emergency purposes, care should be taken to ensure that 

at least one person in the mobile group has received training in HF 

operation and maintenance. The training should include more than the 

'basic steps of operation; it should involve learning how the various 

factors of time, distance, and direction can affect communication; 

how the orientation and set up of the antenna can be influential; 

and how to do on the spot maintenance checks of the equipment. 
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TELEPHONE

Description: Telephone service refers to a means of communication in which

callers can be connected with one another by means of lines and equipment
^

^d^' ; ^Ta2f "^.Yit-,••;'^

supplied by a common carrier. Common carriers are companieswhich are--givei3

-by-the-:govérnmènt,;., the responsibility r_o^ providAl^ommunications services in

those circumstances where it is more efficient to have one company acting as

a monopoly to provide service to everyone, than to have several companies

competing to provide the service. The common carrier provides the lines and

other transmission facilities, provides the equipment for the customer to

use in sending and receiving calls, administers the system and charges the

customer for the service.

The telephone service as described here, does not include the

radio-tèlephone or HF equipment which is frequently provided by the common

carriers in the north. The radio-telephones have been installed to provide

some service where there was none, and to do so as cheaply as possible.

They are subject to the limitations described previously under HF radio,

and in addition have been found unsatisfactory from the point of view of

access and operation schedule. The telephone service referred to in this

section, describes that typically provided to communities in the south - a

high quality two-way voice communication, available in private homes.

It might be easiest to describe telephone service under three

headinôs: terminal equipment, transmission facilities and types of service

provide,!.
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Terminal equipment refers to the actual telephone set, consisting of 

a handpiece, which is used for speaking and for listening, and the base, 

whichlas (usually)a dial whichallows the caller to direct his call to a 

specific person or location. Telephones may be either private or public. 

Private telephones are installed in an individual's home or place of business, 

and that individual is charged for the service on a monthly basis. Public 

phones are located in areas where they are easily reached by the general 
L. 

public, often in a Ph-one-bbOtE\ They can be used by anyone) and are paid for 

on a per call basis/ by the person placing the call at the time the call is 

-placed. 

The transmission.facilities for telephone service are most often 

• land lines. Lines connect the telephone set to a central office in the 

community which contains switching equipment. Depending on the numbers that 

the caller has dialed,I,  the switching equipment makes further connections 

to link the caller with the desired recipient - whether in the same 

community or at a distance. When the recipient is in the same community, 

all connections will be made by lines or wires. When the recipient is in 

another community, the connections may also be made by lines, or-the 

signals may be transmitted by microwave or satellite facilities Over part of 

the route. Both of the latter are very expensive facilities to install and 

both require direct or line-of-sight paths. This means that microwave 

facilities will require relay stations at regular intervals (e.g., every 

thirty miles or so) to maintain the line-of-sight path, and to boost the 

signal. 

.../S6 
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The types  of telephone service  that can be provided can be 

described along several different dimensions.. For example, one may have an 

. 	. 
individual or a party line, residence or business service, and may make 

local or long distance calls. 

The terms individual and party lines refer to the number of people 

sharing one telephone line. With an individual line, only one individual 

(or household or business office) can make calls from that line. With a 

party line, two or four or six, or even more households can all make calls 

from the same line. They each have telephones in their houses, but all the 

telephones are connected to the same line from the central office. It is 

necessary to check before using the phone to make certain that it isn't 

already in use; privacy of conversation is somewhat curtailed, since anyone 

in any of the other houses can iisten in on conversations. 

Residence and business service refn er to the use to which the tele-

phone is put. If it is used  for»  informal conversation, exchange of 

information etc.., and is installed in a private home, it is generally termed 

a residence service. If the phone is installed in a place of business and is 

used for business transactions, it is classified as a business service. The 

equipment and the facilities for the two types of service may be exactly the 

same, but the monthly rates charged for a business phone are higher than 

those for a -residence phone. Higher  rates .are  charged for business phones 
ti 

because generally, they are used more than residence phones, are  repaired 

more quickly when they malfunction. 

.../ 87 
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The terms local and long distance refer to calls placed either to 

other telephones in the same community (local) or to calls placed from one 

community to another (long distance). The boundaries of a community as a 

telephone company describes them, may differ from the boundaries usually 

recognized by community residents. So, for example, two small communities 

located next to one another may be considered one community for telephone 

purposes; or a small community that is a suburb of a larger one may be 

considered part of the larger community for telephone service. Usually, the 

monthly charge for the telephone allows one to make any number of local calls 

but an additional fee is charged for each long distance call. Long distance 

calls may be made either from one's home or business, or from a public pay 

phone. 

There are also other variations on these types of service which 

can be arranged. For example, one may arrange a conference.call in which 

people in different communities are connected together so that they may all 

talk and listen on the same line. This may be useful for business pur-poses 

 since it allows a meeting to be held with people in different communities 

without their having to travel to one location. It can also be useful for 

informal conversation when members of a family or.friends are living in 

different communities. 

One may also arrange to have unlimited long distance calling at a 

set monthly rate, rather than being charged for each call. Two types of 4L 

Wide Area Telephone Service (WATS)--exist: INWATS and OUTWATS. In each case, • 
.../88 
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the country is divided into a number of zones, each zone being so many miles 

from a community or city. With INWATS, one pays a monthly charge to be able 

to receive  an unlimited number of long distance calls from specified zones 

without charge to the person calling. Some businesses find this useful to 

encourage customers to place orders with them. With OUTWATS, one pays a 

fixed monthly rate to be able to make an unlimited number of outgoing  long 

distance calls to locations within specified zones. This service may be 

practical when one regularly makes a very high number of long distance calls 

to the same communities. For both of these services, the monthly charge 

increases as the distance and number of zones increase; they are used mainly 

by businesses. 

Telephone companies can provide a wide variety of other types of 

services; however, these are the basic ones, and the ones most likely to be 

of interest for the purposes of this report. As wd shall note, the provision 

of basic services has not yet been accomplished in many parts of the north, 

so we shall confine evaluation and discussion to these, rather than extending 

it ,to include some of the more sophisticated offerings. 

Telephone service can appropriately be used to satisfy many 

communications requirements. It is frequently invaluable in emergency 

situations, can be used to announce meetings, discuss business, obtain 

information and to exchange information, and \simply maintain contact. It is 

not appropriate for situations requiring the communication of visual informa-

tion or those requiring contact with large numbers of people simultaneously. 

.../89 
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Potential:  Telephone service can be, and in the south usually is, a high 

quality, highly reliable, readily accessible and fairly inexpensive means 

of two-way voice communication. It can be used for communication over very 

short to very long distances. By 'dialing specified numbers, or by obtaining 

an operator's assistance, one can reach most households and places of 

business in Canada and in many other countries as well. It usually permits 

privacy of conversation between two persons; however, where there are party 

lines, there is the possibility of privacy being somewhat reduced. 

However, the fact of the matter is, that such a system is 

practically non-existent in the north. There are a few communities with 

local service and fewer with long distance or toll service. Moreover, to 

anticipate the coming  of such a. system in the near future would probably be 

somewhat optimistic. 

Common carriers have been given the responsibility for the 

provision of telephone service; however, as independent companies, theY also 

have a recognized right to earn a specified level of profit on their invest-

ment. The north is characterized by vast distaàces and small, widely 

separated communities; the far north is further blessed with perma-frost, 

severe weather conditions and treelessness. These contribute to make the 

installation of a telephone system expensive and time consuming. To 

establish telephone connections, it would be necessary to lay land lines or to 

use microwave or satellite facilities. The stringing of land lines from 

telephonepoles meets with the difficulties of trying to install the poles 

.../90 



-  90  - 

• 

and lines over hundreds of miles in adverse weather and often under perma-

frost conditions. Microwave requires relay towers every thirty miles or so, 

and meets with not only the above problems, but also the need for more 
\i3 

expensive equipment. With satellites, the difficulties stem from theAhigh 

costs of the facilities and technological limitations. 

All of these factors point to high costs in an area where there 

are few inhabitants to use the system. Few inhabitants, and also the low 

proportion of businesses usually mean that the system will not bring in 

enough revenue to cover its installation, operation or maintenance costs. 

From a business point of view, the reluctance of the common carriers to show 

more initiative in the development of telephone service in the north is 

understandable. From the point 'of view of those in need of the service, 

their stance is frustrating. 

It would appear that the most promising and effective way of 

providing telephone service in the north is through the use of satellite 

facilities. However, the day when satellites can economically be used to 

previde  communication  facilities to every Small community in the north, is 

anywhere from five to twenty years away. 

Training: The common carrier responsible for the provision of telephone 

service in any geographic area has the responsibility to install, operate 

and maintain the system. They have highly skilled people who can ensure 

that the quality of communication will meet certain requirements, and who 

have access to equipment that allows connection with many other locations. 
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So, community residents have no involvement in these aspects of the system. 

Those using telephones need only learn the procedures to be 

followed to set up a communication path with a specific person. This 

normally involves simply dialing and/or giving the information to a telephone 

company operator. With each telephone, a customer usually receives a 

directory, which not only has the names and phone numbers of all those in 

the community having telephones, but also has information on how to place 

calls to different locations, how to report emergencies, or& telephones in 

need of repair, etc.. 

Cost: The actual rates charged for various telephone services vary from one 

community to anothe•, and also depend on which company is providing the 

service. Generally, there is a charge for installation  which is paid just 

after the phone is connected, a service charge,  which is paid each month for 

the operation of the phone and any maintenance which it might require, and 

long distance charges for any calls made outside the community. 

Installation rates vary considerably; the Manitoba Telephone 

f".  
System  and SaskatcheWanTelecommunications charge $3.00, for example, while 

t.-14L 

Bell Canada charges $11.00, and Alberta Gove'rnment Teleiffidnécharge 

$10.00. 

The charge for service in any one community will be the same amount 

each month, but that amount will vary depending on several factors. The two 

most important ones are, the number of telephones which a customer can 
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contact with local calls and the type of service which the customer has. 

When a customer lives in a small community where there are, for example, 

under 2,000 telephones, he will pay a lower monthly service charge than a 

customer living in a city where a telephone allows him to make local calls 

to over two million people. Also, if a customer has an individual telephone 

line, he usually pays more than when he has to share the same line with a 

number of other customers. 

The figures presented below, show the ranges in the basic monthly 

service charges for individual and multi-party lines, as charged by some of 

the telephone companies. 

Monthly Basic Service Charge 

Type of Service 

Company 	 Individual 	 Multi-Party 

Bell Canada 	 $4.00 - $7.55 	$3.05 - $5.20 

Alberta Gov't Tel. 	$3.35 - $4.25 	$4.25 - $5.25 

Sask. Tel. 	 $2.40 - $4.15 	$2.35 - $3.65 

Manitoba Tel. 	 $2.40 - $3.90 	$2.30 - $3.60 
, 	4( ,S, 	[10 	 / I Lie  

CN Tel. 	(Nfld) 	$4.60 - $5.00 	42.65 ,-,42.90 
•ii... , ,... 	,g,-} 	1 	T.:.  Ce, 	 LI . t, c 	— e q 	st.; 	- 

These figures are as of August, 1974, and for residence service only. Costs 

for business services will be higher. In some cases, additional taxes 

would be also charged on these amounts. 

The basic service charge is actually a rental fee, which allows the 

customer the use of the telephone equipment for one month to make unlimited 
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local calls; should the equipment fail, repairs are made without any 

additional charges« to the customer. The telephone equipment included in the 

rental and installed in the customer's home, ordinarily comprises one 
L, 9  Luva 

_ 
reguiar black phone. If the customer wants - additional . or different equip-

ment - e.g., an extension telephone in another room, or a more contemporary 

model phone in a different colour - he will have to pay additional fees. 

The long distance charges vary, depending on the place being 

called, and the length of the conversation. Generally, the. greater the dis-

tance between the two communities,  and the longer the conversation, the 

higher the cost. Mosc telephone companies however, offer lower rates on 

long distance calls during certain hours. For example, late at night, the 

telephone lines are not used as inuch and calls placed then,/ usually cost 

less than if they were placed during the day. Also, if the telephone system 

in a community is such that customers can place their own calls by dialing 

the distant number themselves, then long distance calls placed in this 

manner/ will be cheaper than if the customer had the telephone operator 

place the call. 

For unlimited long distance calling, the rates are quite expensive. 

Wide Area Telephone Service (WATS), for example, can cost from $100.  to over 

$500 per month for ten hours of long distance conversation, depending on the 

number of geographic zones included in the service. 

Finally, it should be mentioned that it is not unusual for tele-

phone companies to require a deposit from new customers. A deposit is a 
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specified amount of money (e.g., $25 or $50) which the customer gives to the 

telephone company as a guarantee that he will pay his bills. It is usually 

returned to the customer after a month or so. If the customer doesn't pay 

e Ley 
his bills, the company uses the deposit to pay  it 	 i  

-kj• " 	4 	 4,.<1. 1t • tiç,s_ \ 	, _ 	 — 	 q, • 

Other Information:  Although it is unfortunate, there is little that 

• community residents can do to obtain telephone service in their community. 

The telephone companies are constrained by the factors mentioned earlier, . 

and are reluctant to invest heavily in an area with anticipated low revenues. 

Perhaps the best steps to take when a community wants a telephone  system in- . 

stalled, would be to prepare a brief, defining their needs and to present 

the brief to both telephone conpany representatives and officials of ygriou8 

levels of government. The brief should attempt to be «very specific, 

including statements as to whether local or long distance service, or both, 

are required, the number of people who would want telephones installed, the 

number of long distance.calls which they.expect to make per month, and some 

indication of how the costs of the service -will be:.covered. It is likely 

that.the further north the community's location, and the greater its  distance  

from a large community, the lower the probability of the request being met 

within the near future. 

'There may, however, be interim measures which could be taken,to 

satisfy some communications requirements. 	 • 

• 
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- The telephone company might consider installing one long distance 

circuit in a community instead of attempting to provide each 

home with telephones. It might be installed in a cen'tral and 

C. 
easily accessible location that .yould afford some privacy to 

the users. A record would have to be kept of who made calls, 

to where and when, so that those people could pay for their 

calls when the monthly bill became due. 

- In circumstances where there is a frequent need to call govern-

ment departments or agencies in distant communities, efforts 

might be made to try to persuade those departments or agencies 

to establish a service such as Zenith calls. Zenith service is 

an arrangement whereby a person can call long distance and the 

cost of the call is automatically transferred to the person 

being called. This may be useful in situations in which people 

needing information are prevented from obtaining it because of 

the high cost of long distance calls relative to their income. 

Finally, residents of remote northern communities without telephone 

service, should give serious consideration to whether it would be better to 

lobby for extension of service into their area, or to wait until satellite 

facilities are widely available - making do in the meantime with something 

like HÈ radio. It is difficult to say which would be better, although in 

certain areas, it is doubtful whether even the most strenuous lobbying would 

have an effect. In these areas, e.g., those in the far north and remote 
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from large centres where telephone facilities now exist, the effort might 

better be spent in developing an HF system to its full potential. 

• 
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TELETYPE

Description: Teletype is a type of communication system which allows two

people located in different communities to exchange messages through the use

of terminal equipment, having keybôards similar to those on typewriters. To

send a message, one uses a dial on the terminal to dial a number for the

intended recipient. One then types the message on the keyboard, and at the

c-ame.t,time,.iz is transmitted over lines to a terminal in the recipient's

community. At that end, the message is usually automatically printed out on

paper in theAterminal.

This is not a means of voice communication since one does not

• actually talk to the person on the other end. Instead, it is a means of

•

communicating printed messages quickly between two distant points. It

operates over what is called a switched network - as does a telephone system.

This means simply that a caller sets up a path for his communication by

dialing a specified number for the intended recipient: The dialing ac-ts as

a signal to automated switching equipment which selects and provides either

a mechanical or an electrical path for the call. The process usually takes

a few seconds.

Teletype service, like telephone service, is usually provided by

common carriers. The two largest providers are Canadian National/Canadian

Pacific Teleconmiunications, which offers Telex service, and the Trans-

Canada Telephone System, which offers TidX service. Each has a separate net-
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work of customers. If, for example, someone has Telex service, he can ex-

change messages with all other Telex customers in Canada and the United 

States, but he cannot exchange messages with anyone having TWX service, and 

vice versa. 

There are also a number of privately owned teletype systems. 

Large companies frequently install private teletype systems to link up each 

of their branch or field offices with the head . office. Often, these systems 

allow communication only between those offices, and not with other Telex or 

TWX users - that is, they operate over private lines rather than over a 

• switched network. 

It should also be mentioned that the terminals used for message 

exchange as described above/ can also be linked to a computer and can provide 

the means to run computer programs and do various types of calculations in a 

location remote from the computer. 

Potential:  Teletype service can provide a highly reliable and quick means of 

exchanging messages between distant communities. It can be used to send 

messages over thousands of miles, or to the room next door. However, its 

range-is limited in the sense that one can- use it to contact only- other 

people in the same system (e.g., either Telex, or TWX, or a private line 

system). In southern Canada, its use is fairly widespread; many businesses, 

government ôffices and some large institutions have teletype facilities, 

but few residences do. In northern Canada, teletype is considerably less 
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extensive; most . terminals are owned by businesses or religious organizations, 

are private networks and are not generally available for public use. 

The systems can offer privacy in that the sender has control over 

which locations can receive his message. Other Persons in the same system 

cannot gain access to his message unless he chooses to have it sent to them. 

If the terminals.are located in places which are generally accessible to the 

public, those around the terminals may, of course, read the message as it is 

being sent or received; however, it is usually possible to make arrangements 

to avoid excessive limitations on privacy. 

One Important advantage of teletype systems is that they can re-

ceive messages at any time, whether attended or not. The received message 

is printed on paper in the terminal automatically and will be there when 

someone comes to check it or to ,send a message. This can be. useful in 

communities that do not have the resources for a full time operator. 

Another advantage is that most teletype machines produce a printed 

copy of both messages received and messages sent. When a.lot of information, 

such as figures, lists of supplies, etcis  being transmitted, it is con-

venient to lave a copy  of the information as it was sent, 'rather than to 

have someone -write it down while hearing it. There is less room for error 

In a teletype system, as both the sender and tile recipient of the informa-

tion have an exact copy of what was transmitted. In other cases, 

especially in bUàinas  transactions, the printed copy can be filedd-and used 

later for reference, or as evidence of commitments made on certain dates,- 

etc. 

.../100 
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A great disadvantage of teletype systems is that they rely on land 

lines or line-of-sight transmission facilities to provide connections between 

communities. The installation of the transmission facilities in the north is 

impeded by severe weather conditions, perma-frost and extremely high costs. 

This makes it unlikely that the north will see extensive development of tele-

type networks in the near future. 

Another disadvantage of teletype systems is that, like most type-

writers, the terminal keyboards consist of the roman alphabet. It can 

therefore be used for the transmission of messages in English, French and 

other languages using roman letters, but cannot be used for the transmission 

of messages in syllabics. 

Among the most appropriate uses of teletype systems are the 

announcement of meetings, the conduct of band and council business and the 

n,  
distribution of information on weather conditions and ‘plane and ship move- 

ments. This assumes of course, that all those requiring such contacts or 

information have access to a teletype network. It could also be used as a 

means of obtaining information from government agencies, and, in some cases, 

to establish contact between parents in communities and children away at 

school. It also has possibilities as a means of communication for emergency 

purposes, although this may be somewhat limited by the training- required to 

use .the terminal by the fact that those from whom help is required may not 
s‘_ 

belong to a teletype system, and by the delays that.are ,-Inhérent,In the 

receipt of a message at an unattended terminal. 

.../iôi  
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Training:  When teletype service is acquired as part of a switched exchange 

.network 	TX or Telex), the company providing the service is 

responsible for installation and usually also for . maintenance of the system. 

They will install the terminals where indicated by the customers, and will 

lay wires and make connections between the terminals and the rest of the net-

work. They will usually also provide maintenance service on a regular or as 

required basis; this is sometimes included in the basic monthly charge for 

the service, or is covered under a separate maintenance contract. A 

relatively high level of skill is required for installation and maintenance 

of teletype systems, and companies providing switched exchange network 

service will usually insist on having their own trained technicians provide 

these services. It allows them to exercise control over who has access to 

their switching equipment and over the quality of service provided to 

customers. 

Normally, companies providing this service will also provide 

training in the operation of the system and will distribute manuals describ-

ing the basic parts and method of operation of the terminals. The operation 

of the terminal itself is not really difficult, once a few basic procedures 

are learned and followed. There are specific steps which must be taken to 

set up a communication path; this usually involves turning the machine on, 

identifying the user (often by number), and dialing a code to indicate the 

recipient. The machine usually helps the user determine whether the correct 

procedure has been followed - either by indicating it is ready for the 
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message, or by some form of non-activity, such  as  shutting itself off. 

The latter may be a bit frustrating, but at least it avoids the problem of 

having the user type in a message which is then not sent. 

Once the machine has been made operational, one simply types out 

the message. The typing process is very similar to that used on a type-

writer; however, usually all the letters are capitals (rather than having 

capitals and lower,  case letters), some of the numbers and punctuation marks 

will be located on different keys than on a typewriter, and there will be 

some additional keys on the teletypewriter. The procedure for correcting 

typing errors is also somewhat different. In general, anyone who can type 

will learn to use the terminal feirly quickly; those who can't, will learn 

the operating procedures as quickly, but will be much slower at sending 

messages. 

When the message has been typed into the machine, one may either 

wait for an answer or turn it off. Terminals can be used in something 

-similar to a cor vrsation môàe; a'mressage is typed, then the recipient makes 

a response, which automatically types out on the terminal on which the 

original message was sent, and the exchange continues in this fashion. If 

there is no need for any or for an immediate response, the machine is simply 

turned off when the message is completed, or is used to send another message 

to a different location. 

If the teletype system is to be used for message exchange, one or 

two days training with practice on operational equipment should be sufficient 

• 
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to learn to use it well. Those being trained will have to have learned to 

read and to write the language(s) used on the terminal; those with knowledge 

of only syllabics, or of spoken language, will probably not be able to use 

the system. (One should remember that this makes a teletype inaccessible to 

many older people). Again, being able to type is a further advantage: it c_iz,L 

maked the use of the system cheaper, since less time is spent transmitting a 

message, and it is also less frustrating for a recipient than if he must 

wait while a message is painfully eked out at the sender's end. 

As mentioned earlier, teletypewriters can also be used to access 

remotely located computers. For this application,/ considerably more train- 
/ 

ing is required, for the person operating the machine is actually running 

computer programs. This involves having at  lesta basic familiarity with 

computer programming methods, and a detailed familiarity with the qpecific 

program being run. Some computer programs are quite easy to.run, requiring 

perhaps only the typing in of a few statements and some figures; others are 

considerably more complicated. To learn to operate a teletypewriter as a 

computer terminal would require anywhere from a week to several months 

training, depending on the previous level of education of the trainee, and 

the degree of sophistication of the programming being learned. 

Computer applications of teletype systems and the associated re-' 

quired level of training/ may not seem very relevant to the needs of many 

communities, and this may be particularly true for small communities. How-

ever, in other locations, residents would be well advised not to ignore the 

.../104 
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subject completely. For example, computers can be used for the following 

purposes: 

- storing and sharing data on traditional cultures; for example, 

traditional tales could be stored in a computer at one 

location and people equipped with terminals in remote 

communities could have access to the information by typing 

in a word or number to indicate which tales they wanted 

printed. 

- helping children learn; "programmed instruction" is a term 

used to indicate a method of learning in which the student 

uses a set of materials to teach himself, rather than have 

someOne else teach him. Sometimes, the materials are in 

book form, but computer terminals are also often used. 

Usually the program gives the student some information 

and then asks him questions about it. The student types 

in his response, and the computer indicates whether or not 

he is correct. 

The use of computers is, however, very expensive and there will be 

many communities that simply cannot afford the cost. However, in planning 

for the future of a community, it might be advisable to keep in mind the 

fact that many of the industries in the north - especially oil, gas, 

mining - use computers to perform various calculations required for their 

opération.  If there are community residents trained in the use of tele- 
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typewriters for computer programming, these industries might be persuaded to 

use local rather than imported skills, and would thereby improve.the employ-

ment situation. 

Cost: Because of the various applications to which teletype can be put, 

there is wide variety in the charges levied for the service. It will vary 

depending on whether the service is private (i.e., providing links only 

between offices of the same company, for example) or exchange (in which one 

may connect with anyone else subscribing to the teletype exchange service). 

It will also vary depending on whether the teletype is used for verbal 

communication or for a data application; the charges will also depend on 

which company supplies the service and equipment. 

Here we will describe only the charges for the most common 

application - that of exchange service for Verbal communication purposes. 

For other applications, and for more information on this application, one 
0'ç 

is referred to a communications consultant as'  to the various suppliers of t, 

teletype service. 

The structure of the rates charged for teletype are similar to 

those charged for telephone service; in that ,  there is an installation 
I 	• 

charge, a monthly service charge and a charge for any long distance calls 

made. Two,.%of-the -qargest suppliers of teletype service are the Trans- 
, 

Canada Telephone System (TWX) and Canadian National/Canadian Pacific Tele-

communications (Telex). The prices quoted here are for these two companies. 
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The installation charge is a one-time charge, and covers the cost 
o 

of installing the teletYpe machine tin the customer's premises and connecting 

the terminal to the switching equipment which permits access to other tele-

type users. The installation fee for TWX is $30. and for Telex is $25 to 

$35., depending on the type of machine installed. 

The basic  monthly service charge is a rental fee which permits 

unlimited use of the service for local calls and includes any maintenance 

which may be required. It also varies somewhat with the type of machine used. 

A major distinction can be made between manual and automatic keyboard 

terminals. The manual is one on which the keyboard is used to prepare and 

send the message at the same time, so that if one is a slow typist and/or 

a lot of errors are made, the message is sent slowl” and if it is a long 
..., 

distance message, it will be mor'e costly. The automatic keyboard machine is 

one on wh;ch a message can be prepared "off line"; that is, the preparation 

and the sending of the message are two separate functions. The message is 

typed and corrected and a small punched paper tape is produced as a result. 

The paper tape is then fed into the machine and the message is sent at a 

constant and very fast rate. This type will result in lower long distance 

charges because the message is sent faster. 

The basic monthly service charge for manual Telex is $50., and for 

automatic Telex is $85. TWX has two types of machines in each of these 

categories: The Basic one is intended for use of no more than 3 - 4 hours 

per day, while the Premium one is more durable and can withstand years of 

use at 10 - 12 hburs per day or more. The monthly service charges for a 
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manual keyboard terminal are $50.75 (Basic) and $66.00 (Premium), and for an 

automatic keyboard terminal are $101.50 and $137.05 for the Basic and Pre-

mium models, respectively. 

Beyond the monthly service charge, there will also be monthly toll 

charges for any messages sent over a long distance. The price charged for 

a long distance message increases with the distance between the two points 

and the time spend sending the message. For example, a message from Ottawa 

to Montreal costs 16.2e per minute on TWX, and 10e per minute on Telex. A 

message sent from Ottawa to Vancouver costs 95e per minute on TWX, and 96e 

per minute on Telex. 

The information on teletype costs from these two suppliers, and 

for this type Of application, can be summarized as ine:the,diagram below. 

Supplier Company 

Canadian National/ 
1»-a---e, - 	 ._e_./r(- 	Canadian Pacific 

Service Charges 	 Telephone System 	Telecommunications 

	

(TWX) 	 (Telex) 

Installation (one-time) 	 $30.00 	 $25.00 - $35.00  

Basic Service (monthly) 
Manual Send/Receive 	 $ 50.75 - $ 66.00 	 $50.00 
Automatic Send/Re- 	 $101.50 - $137.05 	 $85.00 
ceive 	 . 

Toll Charges (monthly) 
e.g. Ottawa-Montreal 	 16.2e; per minute 	10e per minute 

Ottawa-Vancouver 	 95e per minute 	96e per minute 
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One should be mindful that many other types of teletype systems 

can be arranged. It is possible, for example, to buy a terminal, rather 

than to pay a monthly rental fee - although the two companies above do not 

sell their equipment, other companies do. It is also possible to make 

separate arrangements for maintenance; if for example there are people in 

the community who have received a high level of training in teletype main-

tenance, it might be less expensive to have them provide the service rather 

than the supplier company. Computer applications usually call for a rather 

different configuration of rates, since it will also be necessary to pay 

for computer time. These are issues which should be discussed in specific . 

detail with consultants - whether private or representing different supplier 

- 11) 	• 	<  
companies. 	 ')'r 	 î 	" 

Iril_s_,C2it 

Other Information:  It may be sometime in the future before teletype systems 

appear on a widespread and inexpensive basis in the north. The high cost of 

establishing connection over great distances is one of the main factors 

retarding this development. However, the use of teletype systems - 

particularly for computer applications - is becoming increasingly common 

among people of all ages in the south, and probably will eventually be 

commonly used in the north as well. Because of this, it would be useful to 

have some community members become familiar with the operation and utility 

of such systems, since it would provide a means for the gradual introduction 

of this technology into nothern society. As well, it can provide a source 

of income as industries with computerized operations become more prevalent 

In the north. 
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Radio

Description: Radio is a general term for a type of communication

system in which an audio signal: is broadcast from a central trans-

mitter by means of radio waves, and can be picked up by any of

various types of radio receivers within the transmitter's range.

This type of communication is sometimes called broadcast radio,

and is- quite- different- from the HF radio systems described in a

previous.section. Unlike HF radio, broadcast radio:

1) has a fairly limited range, and is usually intended
to be received in the same community in which the trans-
mitter is located; and

-2) -is ordinarily a one-way form of communication. The
signal is broadcast from the transmitter to the radio
re.cal:vers in the are-a; the recipients of the signal
can not usually reply to, or initiate communication.

Radio is ordinarily a means of intra-community communication

because of its rather limited range. However, there is a special

way in which radio can become a means of inter-community communi-

cation in the north. This is through the installation of low

power transmitters in-many communities, and the exchange of taped

radio programs among those communities. Often, community residents

would like some 'fdrm'ôf Ye.dio, yet they may not have the time nor

the môneÿ resources to operate and to provide the necessary pro-

gramming rëquired for a regularly operating radio station. The

possibility of exchanging programs with other communities can

make -it e_,asier: for a-smàll community to begin radio operâti-on.

The exchange of radio programs can, however, serve a-still

more iniportant function. As Was noted in the Requirements -sec-

tion, thére have been repeated demands by people of the north for
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some means of communication to reduce the sense of isolation among 

communities, and to encourage the sharing of ideas, problems, and 

various aspects of cultures. Particularly in the areas,of culture 

and education was there expressed a need for some way in which there 

could be more northern control, more input reflecting a northern 

orientation. The introduction of community radio stations with 

the inter-community exchange of recorded programs 	one way of 

beginning to fulfill these demands, and it is in this application 

that radio is described here. 

Radio relies on the radio frequency spectrum for the distrib-

ution le its signal. Basically, an audio signal is conve'rted to 

an electrical signal and input to a transmitter which determines 

the strength of the signal transmitted. An electrical signal of 

a specific strength or-output-power-potential is then sent through 

coaxial cables to an antenna, where it is changed into radio wave 

form and radiated. It makes use of either the medium frequency (MF) 

or the very high frequency (VHF) bands of the radio frequency spec-

trum. These terms refer to the number of radio waves transmitted 

per seepnd, and each band of frequencies has different characteris-

tics affecting transmission. 

A distinction can be made between AM (amplitude modulation) 

and FM (frequency modulation) radio. These terms refer to dif-

ferent - methods of transforming sounds into , eiectrical  signais and 

eventually into radio waves. In AM radio, the transformation is 

411 	based on the shape of the sound wave produced by the original 
signal, whereas in FM radio, the transformation is linked-to the 

• 
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number of sound waves produced per second by the original signal. 

What matters more for our purposes, however, is the fact that the 

two types of radio make use of different bands of the radio freq-

uency spectrum, with AM relying on the MF range, and FM using the 

VHF range. This difference means that AM radio will have a larger 

coverage area than FM, since the latter requires a line-of-sight 

transmission path, and is more likely to be blocked by obstacles 

such as hills, buildings, etc. However, because FM radio is not 

subject to interference from electrical sources, it provides better 

quality transmission than does AM radio. 

Because they operate via different bands of frequencies, FM 

and AM radio signals usually require different types of radio re-

ceivers. An AM radio receiver will not be able to pick up an FM 

signal, and vice versa. It is not uncommon, however, for radio re-

ceivers to incorporate both types of receiving equipment, so that 

by moving a switch, the radio may be used as either an AM, or as 

an FM receiver. 

For the purposes of this report, the above are the main dis-

tinctions between AM and FM radio. On many other dimensions they 

are alike, and with a few exceptions, what is said concerning 

radio in the remainder of this section may be applied equally to 

one or the other. The exceptions will be noted. 

fe ■ 
In general terms,..a c*le,te radio system cOnsists of the 

following segments . : 

- some „form  of input  çieviee,  ÉliCh âà thióàphones,  etc. 
- -Wreceive the szuridà-which-are ,  to-be-broadcast 
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- an amplifier, which permits control over the loudness 
of the signal to be broadcast 

- a transmitter,  which controls the power or the strength 
of the signal broadcast 

- an antenna,  which translates the electrical signal into 
radio waves and radiates them . 

- numerous radio. receivers  within the range of the trans-
mitter, which reCeiVe the radio waves, and translate 
them back into the form of sounds. , 

Input devices  can be of various sorts; the particular device(s) 

selected will depend on the kind of signal(s) to be broadcast. If 

the signal consists of voice input, a microphone will be required. 

This, for example, would be required - to permit a broadcaster to 

transmit a message or an announcetent, or to allow several people 

to hold a discussion which they wanted broadcast to the community. 

Microphones are also uscd by singers and mUsiPians doing radio pro-

grams. It is important td be aware of the fact that there are 

various classifications of microphones: some are more rugged than 

others; some are better for music or for voice; some are better for 

outdoor sue than others. In adddition, microphones can be selected 

for sensitivity and range--some will pick up a sound coming from 

any direction within so many feet, while otheris are more sensi- , 

tive in one direction than in another. Because of these factors, 

it is important to select microphones that are best for the part-

icular application to which they will be put. 

Frequently, music which is broadcast over radio stations or-

iginates in recorded sources rather than in live studio performances. 

The two most common sources of recorded music are records or dises,  
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and audio tapes. When recorded sources are to be used, they re-

quire different sorts of input devices: records require a turn-

table, and tapes require tape decks. It should be noted that 

audio tapes may be in either "open reel" or "cassette" form. The 

first refers to reels of tape that can be manually or automatically 

wound or unwou.ld from the reels, while the second refers to tape 

which is enclosed in small plastic cases and cannot be manually 

wound or.  unwound. Each type requires different machines for both 

recording and playback. Audio tapes of either variety are also 

used for recording voices--for example, a meeting or an interview. 

The three most common types of input devices, then, are mic-

rophones, turntables, and tape decks. In planning the set up of 

a radio station, it is very important to consider which types of 

signals are to be broadcast, and the sources of those signals. It 

is also important to assign priority to each type of signal and , 

source--that is, to decide for example, if it is more important 

to be ,able to transmit live voice first, or if more importance 

is attached to broadcasting recorded music. These factors will 

determine What"u.quipmeht is to be purchased, and which should be 

atquired first. 

An amplifier basically allows the broadcaster to control 

the loudness of the signal he is broadcasting. When  the< signal 

is too low, background noise in the studio may make it difficult 

for listeners to understand what was intended to be transmitted. 

When the signal is too high, listeners usually hear a distorted 

sound. There is an optimum level, and an amplifier allows the 
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. broadcaster to transmit within a range around this level. 

Often, however, amplifiers are contained in units which per-

forn more complex functions. Such units are usually called audio 

mixers or consoles., A-nàxer does.what.one wmuld expect it to--it 

Mixes.audio signals from various sources. For example, if a 

broadcaster is talking and playing records during a.program, a 

mixer would accept both signals, and allow for the loudness of 

each to be corrected before sending it out over the air. This 

function is particularly important when using recorded sources, 

since different records or tapes may have been recorded at dif-

ferent levels of loudness. A mixer is essential when two sources 

are to be broadcast simultaneously--for example, when a message 

is to be broadcast with music playing quietly in the background. 

Any of the input devices mentioned above--microphones, turntables, 

or tape decks--can be connected to .arr audio mixer..7.4 

The term console is often used for mixers which have addi-

iional capabilities, such as allowing one to.monitor, or hear in 

the-studio what.is. beie broadcast; or allowing one to cue. Cueing 

is the process of playing a record or tape without broadcasting 

the signal; it is particularly useful when only part of a tape or 

record is to be transmitted, and the broadcaster wants to find 

the particular spot where that part begins. Once found, he has 

only to switch a button when he is ready to transmit it. 

Transmitters.and antennas  are'sUed in the actual distribution , 
or broadcasting of the signal. As noted earlier, the transmitter 
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, determines the power at which the signal is sent, and the antenna 

transforms the electrical signals from the transmitter and radiates 

, them in the form of radio waves. These two together are the impor-

tant determinants in the extensiveness of the range of any radio 

station. Although the range of a station is often limited to the 

surrounding community, it can be increased by varying the output 

power of the transmitter, and the height of the antenna. Generally, 

as the output power of the transmitter, and the height of the an-

tenna increase, the range of the station also increases. 

Behind all of the above equipment there must be a power 

source. Almost all of this equipment is constructed so as to 

operate off a commercial source of AC electrical power. Where 

such a source is not available, a generator must be obtained to 

supply the required power.' 

- 
Radio receivers are small, compact units which-containi an 

antenna which receives the broadcast radio waves and transforms 

them back into the form of sounds. Unlike HF receivers, broadcast 

radio receivers are constructed so that they may pick up 'signals 

over a range of frequencies, rather than.on a few specific freq-

uencies. AM radios are capable of picking up any radio signals 

in the 535 to 1605 kilohertz range, while FM radios can receive 

radio ,signals in the range between 88 and 108 megahertz (,assuming 

of course that there are stations in the area broadcasting in these 

ranges). A particular frequency  cari  be selected by moving a dial 

across the receiver's range. Since each radio station must always 
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transmit at one-particular frequency, one selects a specific sta-

tion by selecting a specific frequency. Radio receivers may either 

require a commercial source of AC power, or be capable of operating 

off batteries. 

A broadcast radio system is a one-to-many form of communication . , 

The signal is transmitted, form one station, but it may be received 

by an unlimited number of radio receivers within its range. Again, 

the communication is usually one-way. 

There is, however, the potential of making the system into a 

two-way form of communication by connecting it to the telephone 

system in the community. This usually involves the leasing of a 

special line form the telephone cotnpany; this line is linked not • 
only with other telephones in the community, but also with the 

stations's broadcast lines. Conversations between people calling 

the station, and the broadcaster, can then be broadcast to all 

radio receivers in the community. This is the basis of the "phone-

in" radio program where people call the station to be ,able-to. 

share with the community their opinions, needs, jokes, recipes, 

etc. Most radio broadcasting, however is one-way; and the above 

phone-in program would not be practical on an inter-community 

basis because of the high cost of long distance calling. 

Within one community, radio can be an appropriate alternative 

for almost any of the types of use mentioned in the Requirements 

section. It is  an  excellent medium for making announcements, for 

giving weather reports and news of plane or ship movements. It 



• 

-117- 

can also serve as a focus for cultural exchange and education within 

the community, as well as a means of spreading news about events or 

people. 

It can also satisfy certain types of requirements for com-

munication between communities. To do so, each community must 

have a small radio station equipped to accept tapes and to trans-

mit them to the community. Residents within each community ,  pre-

pare programs, tape record them, broadcast them to their own com-

munity, and then send them on to another community by mail. 'Phis 

method will, of course, be a fairly slow means of communication; 

however, in some cases, speed is less important than the actual 

content of the message and the fact that it can be exchanged with 

other communities. 

Used in this way, radio is not an appropriate alternative 

for inter-community requirements relating to emergencies, weather 

reports, or plane and ship movements. It can however be a valuable 

alternative in satisfying other requirements. 

'For example, if community leaders would like to Share with 

residents of a number of communities the issues that were discussed 

at certain meetings, they can simply bring a small portable tape 

recorder and microphone to the meeting, record the discussion, 

and then take the tape to the radio station for broadcasting. 

Later, it may be sent to another community. Similarly, families 

could make tapes in their homes, giving news of family members, 

friends, etc. These tapes could likewise be sent on to communities 

for interested friends or other family members to hear. 
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An educational program could also be arranged, either for 

children or for adults. It might consist of a series of tapes 

made at a central school on for example, language, mathematics, 

or nutrition. Copies of the tapes could be sent in a batch, or 

on a regular basis to communities, where the radio station could 

broadcast them at specific times each day or week. Where required, 

additional materials, such as books, exercises, etc., could also 

be sent by mail. 

A similar arrangement would also allow for the exchange and 

preservation of cultural information. Portable tape recorders can 

be used to record folk tales and myths as recounted by older mem-

bers of the community, as well as to recorde instructions in crafts, 

and items of oral history. By taping this information, the com-

munity is ensuring that it will not be lost as time passes, and 

by exchanging it with other communities for broadcast, the com-

munity is increasing awareness of aspects of its culture among a 

wider ,range of people. 

AÏW-vill note that the aboveplidationà frequently 

portable equipment. Many tape recorders are intended to-be used 
;£1 

on this basis anct are compact, light„ iweigh• and battery operated. 

The tapes recorded with portable machines can then be taken,to a 

radio station and used on the tape recorder there for broadcasting 

to the general community. However, if this is the intended use, 

it is important to ensure that there is compatibility between the 

portable and the stationary equipment. If the tape recorder in 

the radio station is of the open reel variety, as it often is, it 
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cannot be used for broadcasting programs made on cassette tape re-. 

corders without being first transferred to an open reel format. 

Open reel tape recorders accept only open reel tapes. 

Potential:  Broadcast radio can form an excellent means of commun-

ication when used for its intended purpose--that is, the,trans-

mission of a one-way audio message to multiple receivers within 

a limited range. That range, as indicated above, will vary with 

the transmitter power and antenna height. It can also be affected 

by specific geographic features in the area. Depending on these 

variables, the range may be as little as a mile or two, up to per-

haps a hundred miles under very favourable conditions. 

Within its range, the station should be able to transmit a 

reliably clear signal. However, to the extent that there are 

nearby electrical motors, AM stations will be 
F 
y‘aced with a deter-

ioriating signal due to interferencee from these sources. In ex- 

treme cases, the interference noise caused by motors can almost com-

pletely obliterate the signal for periods of time. FM stations do 

not have this limitation. 

When used for the inter-community applications described above, 

the clarity of the signal is in part dependent on the clarity of 

the tape. If the tape was made outdoors with a microphone which 

picked up a lot of wind noises, for example, it may be close to 

impossible to hear the program when it is broadcast.. Similarly, 

making a tape in a noisy room will also cause a poor quality pro-

duct. Before any tape is offered for broadcast, it should be 
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played back and listened to with the intention of determining

whether background noise is excessive. Better still, care should

be.taken at the time of recording to reduce irrelevant sounds to

a minimum in the surrounding environment.

In selecting portable equipment,..one must often.make a trade-

off between portability-and the quality of the resulting product.

Small tape recorders are vèry.cQrïvenient in that they are light,

can be easily tucked into.-a corner,.or carried over long distances.

However, the:qual,ity of the sound recorded is often unacceptable,

and the machines.. themselves . tend .to be.. less . rugged. .than larger

ones. The larger tape rècbrdèrs_are frequently heavy enough and

big enough to warrant questioning the term "portable"i.however,

they will.usually last..longer,.and will produce a recording which

is very true to the original sound.

Much of the.potential of a radio station is dependent on the

abilities of the people operating it. With tape recorders.and

microphones,. it is important that the us*ers test,the equipment.'

under varying circumstance:s=°so- that they bec-ome faaniZiar. with its

characteristics and can -make .,us.e ,,of this:,xYnotiv,ledge to produce the

best possibl.eprogram. This.is true.also.^of other input devices

and amplifiers. As experience with the.._,e.quipment grows, the qual-

ity of the.,produçt ususally-increasës.

Traininp: It is generally true that the installation and mainten-

ance of a radio station require highly skil].ed technical expertise,

while the operation and administration of the. station can be learned

over time by those with very Titt-lè training or education.



The inbtallation  requires the assistance of an electrician 

trained in radio systems, since it involves the connection of var-

ious electrical devices to the transmitter. Within the studio, 

the various input devices must be connected to the amplifier or 

mixer, and an output line must lead from the mixer to the trans-

mitter and from there to the antenna. 1f  -a phone patch is part 

of the equipment, telephone company technicians will also have to 

be consulted. 

Usually, those acquiring a radio station arranee for skilled 

outside help  in. installation. The company supplying the equip-

ment may undertake the task, or. a communications consultant may 

be able to recommend another. group. This importing of expertise 

really is essential to the proper set up of a radio station. How-

ever, it is advisable for , community members to observe the pro-

cedure for the following reasons: 

- so that they may learn the functions of the 
various parts: 

- so that they may know about any peculiarities 
- in the way in which their system is wired. 

Also, it is not unusual for the cOmMurd'ty resideits to be res-

ponsible for parts of the'antenna erection procedure, and especially 

for carpentry work required on the inside of the studio. 

Maintenance  of radio stations may be segregated into two 

levels: that requiring considerable technical >expertise, and that 

readily learned with no prior training. The former will require 

outside help, or perhaps the a'ssiCtanoe of a community member who 

has received the necessary specialized training. 
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• required for major an;sthorough prevenive maintenance functions, 

which might involve an annual check of every part of the sYstem, 

and is required in cases where the system malfunctions and . cannot 

readily be corrected by the operator. 

• 

There are other  maintenance  functions which can be carried 
out by the operator, or another person involved in the station. 

For example, this would include cleaning the heads of tape recorders, 

checking and replacing fuses and batteries. Some training is nec-

essary to simply show the person what is to be done. One demon-

stration, and the use of a manual supplied by the equipment com-

pany may often be sufficient. Generally, the more complex the sta-

tion equipment, the more complex and the more frequent are the 

maintenance tasks associated with the equipment. 

To ensure continued and efficient operation of the system, 

it is important that community residents be able to assume a con-

siderable share of the responsibility for its maintenance. While 

initially this share may be at a mimimal level, it would be berie- 

ficial for.cOMmunity residrits t'a unertake-to, acquire the requisite 

skills to assume a larger .  share. This,may involve careful observ-

ation and close questioning of the trained maintenance person who 

services the system, or the following of a formai' course in tech-

nical training. Whichever, the investment will be found well 

worth the while when it prevents outages of broadcasting service. 

The 22eratiori of a radio station does,require a certain amount 

of training, but it is a function which, should,  defindtely be 

undertaken by community residents if the system is to reflect 



their requirements. Most of the training, however, does not pre- 
. 

suppose any special skills, and can be fairly readily learned by 

many people. In arranging for the necessary training, community 

residents should insist on: 

- "hands-on" experience with actual equipment, 
preferably the system on which the trainees 
will be broadcasting; 

- a continuing source ,  of assistance ,  whose involvement 
in the operation gradually decreases and is with-
drawn. 

Because on-air broadcasting causes nervousness in many people, it 

is important that the trainer be heavily involved in_the station 

operation at first. However, as tle broadcaster trainees grad-

ually acquire skill and confidence, the trainer should gradually 

withdraw from actual operating functions and serve in an advisory 

411 	role as required. 

The operation functions may be considered as having two as-

pects: equipment operation and programming. At times both of 

these will be performed by the same person, while at other times 

many people may be involved in one or both aspects. We consider 

them separately here for the sake of convenience. 

Equipment operation involves turning on the main source of 

power for the station, connecting and operating input devices to 

the amplifier, adjusting the various controls associated with the 

amplifier, and ascertaining that the signal produced is fed out 

to the transmitter. These functions are in, general terms; the 

specific tasks will depend on the complexity of the equipment, and 

the nature of the program (e-.g., live' or recorded, disc or tape) 

being broadcast. 

• 

• 
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These tasks are not difficult to learn, yet they take a little 

time and experience, since they involve actions and ways of think-

ing to which many of us are not accustomed. For example, new oper- 
k:,::: ,IN 4.1  (2n 	 j 

ators frequently  takea ittie time to accept the fact that within 

the studio, signals are transmitted from one piece of equipment 

to another electronically, rather than through the air. A record 

cari  be played and broadcast without being heard in the studio, and 

when a monitor is used to bring the sound into the studio, the 

controls for the loudness of the 

those for the broadcast signal. 

which arenot really difficult, 

people could prebabl.d Iearn the 

and with two weeks practice could become fairly proficient in 

their execution. 

The programming aspect is a much more important function. It 

matters little how well an operator can coordinate input devices 

and control sound levels if the content of the program is of poor 

quality. One common mistake made by those new to radio is to put 

greater emphasis on the equipment than on the programming. New 

and unfamiliar equipment,especially if complex,is like an attrac-

tive toy--it seems to challenge one to learn how to play with it. 

However, when the manipulation of machines becomes an end in itself, 

it is doubtful if community requirementsyill be satisfied. 

, Another tendency of new  broadcasters is to copy the style 

and foimat,of professional broadcasters in their programming. This 

may or'may'not'be a mistake.. .It is important to learn to use the • 
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equipment skillfully, yet one should question whether their com-

munity radio station is intended to serve the same purposes as 

professional radio stations in large centres. If the station 

Wià, to have been used mainly for information dissemination, the 

community's goals will not be served by a station broadcasting a 

menu of disc-jockey chatter and recorded music. When it is in-

tended that as many community residents as possible be encouraged 

to use the station, this goal may be defeated if residents are in-

timidated by a professional, slick-sounding station. An effort 

must be made to develop a station which demonstrates proper and 

skillful use of the equipment, and yet maintains an image which 

is reflective of the community. 

Programming involves considerable forethought bo .th in deter-

mining the kinds of content required, and in the actual putting 

together of a specific program. The former is usually the respon-

sibility of a citizen's committee and/Or a station administrator, 

while the latter can fall into the hands of almost anyone in the 

community. 

In developing a program, the specific operations will to a 

certain extent be dictated by the nature of the content. There' 

are, however, a few general considerations which might be helpful 

for those new to the tasks 

- It is important to s 'tr 'ie  for clarity of content. 
This applies not only to the,technical considerations 
mentioned earlier which can Œohtribute to clarity of 
signal, but,also to the content itself. Those hear-
ing the tape may be unfamiliar with certain people, 
l évents,  sounds, terms,  and one  should carefully con-
sider whether they warrant definition or explanation 
on the tape. 
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- The length of the final product should be kept in 
mind. If one is producing a series of tapes which 
are to be broadcast at specific times, it may be 
preferable to have all of the tapes of equal dur-
ation—e.g., a half-hour. 

- One should decide whether or not a tape should be 
edited. Editing as a general term refers to the 
modification of a tape in some way. For example, 
one might want to re-arrange the order in whiqh 
specific items appear on the tape; this can be 
accomplished either by physically cutting and 
splicing the tape, or by re-recording it in the 
desired order on another tape. 

- One should be careful about recording something 
against the wishes of those whose voices are re-
corded. If a tape is to be breadàast, one should 
obtain permission to do so from those heard on the 
tape. 

The administration  of a radio station is usually a fairly in-

volved and demanding responsibility, but is also one which can 

and should be assumed by community residents. Only when it is 

can the community be assured that the station will reflect its 

requirements. 

There are a number of ways in which administrative tasks can 

be handled: all those associated with the station may share the 

»es;, one person may be appeinted  n , emi,p,ler.epr er manager, Or 

a citizen's committee may be set up to fill the role. These are 

examples of possibilities; the community should decide which 

structure they feel would serve their interests, best. 

Whéther the role ià filled by - one - parson or by'many,,it will 

involve the execution of the fellowing types of dutladi 

- training 

- planning programming schedule 
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-arranging for maintenance 

-other varied tasks: ordering supplies, applying 
for licence renewal, etc. 

The training function includes the training ,of those people 

using the studio on a regular basis, as well as of those needing 

only some assistance in preparing a program for:broadcast: -  This , 
can range from developing,  a,_fulltime, 'onthejob, training program 

to showing someone how to operate a tape recorder or to splice 

tape. For these tasks, the administrator or manager may well find 

it advisable to prepare a manual explaining certain operations. 

Such a manual could be geared to the particular configuration of 

equipment in that studio, and to the types of needs that seem to 

occur most frequently. 

Planning a program schedule is one of the most important 

tasks in the administration of a radio station. It involves de- 
0‘, 	 ` si» 	• 

cisions as to how structured the schedule will be, the-numbeis of 

hours-to-be breadcast per- day and what programs.are to be sched- 

uled for what time periods. In Making these deciéions, consid- . 

 eration must be giVen to ' th&seheduIes:of those-who will be lis-

tening to the programs, so.,»as,,to,aUowforamaeimum audience. 

Decisions must be made as to what content is to be broadcast, 

and what - sources will be used for this content. If one-candraw 

on resources within the community, it is necessary to arrange 

for specific people to do specific:programs. When recorded sources 

from outside the cOmmunity are to be used, the administrator must 

arrange for delivery of the recorded ma rial, and make sure that • 
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• it is available when required. Similarly, he must coordinate the 

sending of tapes from his community to others. The administrator 

should also be continually evaluating the programming performance 

of the station--as a whole, and as produced by specific persons. 

Maintenance tasks must also be scheduled and supervised. 

This involves assigning responsibility for the minor day-to-day 

checks which must be made, as well as arranging for special ass- 

istance for major equipment overhauls. The administrator may also 

want to assume responsibility for training on maintenance or ar-

ranging such training so that community residents can take on a 

greater share of this task. 

• 

Another administrative responsibility is the fulfilling of 

licence obligations. Before it can legally begin operations, a 

broadcast radio station mist be licensed by the federal government; 

the Canadian Radio-Television Commission (CRTC) is the actual 

licensing authority. Essentially, licensing is necessary be- 

cause the radio station is making use of the radio frequency spec-

trum. 

The radio frequency spectrum has a limited number of channels 

or frequencies, and some are more appropriately used for certain 

applications than for. others. To ensure most efficient use of 

the spectrum, the government must approve the number of users 

and the way in which they use it. This approval involves a number 

of aspects: 

- The equipment comprising the system must be of an 
acceptable level of quality. It is generally necessary 
for the specific models to be approved by the Department 
of Communications. 
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- The station must select an operating frequency which 
is clear--that is, a frequency which is not being 
used by any other station near enough for the two 
to interfere with one another. There are very spec-
ific criteria which must be met to accomplish this. 

- The station must be designed to operate at a specific 
level of output power that is sufficient to cover 
its intended range, but not so great as to interfere 
with other stations. 

e 

The simple completion of these steps does not guarantee that 

a licence will be granted. Because of the limited nature of the 

radio frequency spectrum, the radio waves have been declared 

public property--that is, they belong to everyone, and a feware 

granted the privilege of using them for a specific period of time 

(i.e., are licenseà) on behalf of the public. The programming 

that they produce must then be in the public interest. When ap-

plying for a licence, a prospective broadcaster will be required 

to describe the nature of the programming that will be broadcast, 

and to explain how it satisfies community requirements and re-

flects community interests. 

Once a licence has been granted, the broadcaster is required 

to Icéep recordings of his prograMming for specified periods of 

time, and to keep other records which can be made available to 
- . 

the CRTC when required. A licence is granted only for a -speciffed 

period of time (e.g., two or three years), and at the end of that 

period, the broadcaster must apply for a licence renewal,.  For 

more information on the requirements, and on the specific pro- 

cedure to be followed for both applications and renewals, one should 

write to the following address: The Secretary 
Candaian Radio-Television Commission 
100 Metcalfe Street 
OTTAWA, ONTARIO, KlA 008 
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Finally, other administrative responsibilities include the 

ordering of supplies, such as replacement parts, records, and 

blank tapes, The administrator must be able to predict the rate 

of use so that supplies will be available when required. 

Costa: Zhe cost of a radio station will vary with the equipment 

selected,  •the resources available' within the community, and the 

operational structure of the station. Depending on these factors, 

the costs may range anywhere from $2500 ,  to over ten times this 

amount. 

Communities with limited funds will probably find it advisable 

to , start operations with a bare minimum, of equipment, and add to 

it as their funds and requirements grow. A study on community 

radio equipment has been completed by Ryerson Applied Research 

Limited for the Canadian Broadcasting Corporation. In it, the 

following phases of development were suggested: 

Phase I 	- 1 audio mixer (or simple console) 
1 portable tape cassette player 
1 microphone 
1 monitor headphone 
1 telephone input 
1 logger recorder (if necessary) 
1 line voltage regulator (if' necessary) 

Phase II - all components in Phase I, plus the following: 
2 phond turntables 
1 consôle with cue and monitor facilities 

-Phase III - all components in Phase 'MI', plus the following: 
1 cassette tape deck 
1 open reel tape recorder or deck 

Phase IV - all components in Phase I,II&III, pIus the following: 
1 submixer (for multiple microphones) 
1 multi-line telephone 
1 remote telephoneline driver (remote audio work) 
multiple microphones 
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Phase V - Standard broadcast studio facillties. This 
stage of development is outside the scope of 
this report and is included as a reference ' 
level only. (Ryerson, 1974) 

One will note that Phase I, since it includes a portable 

tape cassette player, a microphone, and a telephone input, gives 

the broadcaster the potential to produce live programs (e.g., 

weather reports, interviews), to have a "phone-in" program in 

which community residents participate via the telephone system, 

or to broadcast tape recorded material such as music, recorded 

messages or stories, etd. This is a considerale.potential, 

given that it actually requires very little equipment. 

The Ryerson report is one that should be consulted by any 

community intending to acquire a radio station. The purpose of 

the report was to evaluate audio components that might be suit-

able for use in small community radio stations. Although it 

tends to be a bit technical in some sections, it does provide a 

considerable amount of information on a variety of components. 

The criteria for evaluation include simplicity of design, dura-

bility, maintenance requirements, compactness, economy, etc. 

Prices of specific models are given, and the names and addresses 

of supplier companies are also included. The study (entitled 

"Evaluation of Audio Components for Community Radio")was initiated 

by the Canadian Broadcasting Corporation's Office of Community 

Radio, and one should be able to obtain a copy by writing tos 

CBC Office of Community Radio 
P.O. Box 500, Station 'A' 
TORONTO, ONTARIO, M5W 1E6 
Attentions Alan Martin  
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station can be considered under the three general headings of 

equipment, salaries, and operating costs. Each of these may 

be further specified as follows: 

..4.2111P_MMI 	 Salaries 
Studio equipment 	Installation 
Transmitter 	 Training 
Antenna 	 Operation and 
Materials for build- 	administration 

ing renovation 	Maintenance 
Replacement parts 	Consultation 
Supplementary port- Transportation 

able equipment 

• Operating Costs 
Building rent, heat, light 
Electricity, gas for 

generator 
Telephone line(s) 
Supplies 

• 

The following prices are intended to give an idea of the range 

of costs involved for various items. It is not really possible to 

cite specific costs here because they are determined to a great 

extent by community requirements. The figures presented below 

usually represent ranges for fairly inexpensive, yet durable 

types of equipment. They do not, of course include freight char-

ges nor any taxes which may be applicable. 

Studio muj...pment refers to input devices such as microphones, 

tape recorders and turntables, and amplifier-mixer units. One 

might ,eepectto-pay-thefollowing prices for such componentS: 

Microphones 	 $20.-400. 
Headphones 	 $10.-$25. 
TUrntab.les 	 $2 50.-$500• 

Plus'tonearms & cartridges $50.-$200. 
Tape recorders (open reel) 	$300.-4400. 
Tape .cassettes 	 $100.-450. 
Mixers 	 $1000.-4500. 

Consideration should be given to the quantities of each item 

to be purchased, since discounts are sometimes given on large or-

ders ,. Althcugh one microphone may suffice at the beginning of 
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operations, it will soon be found that others are required to

cover larger groups of people, or to operate under different'sit-

uations. Similarly, it is difficult to program with only one,

tape recorder or cassette. Having two recorders allows one to

edit programs, to preview or cue programs, and to schedule more

easily. If it is fairly certain that two or more of an item will.

be required in:fairly..short order, it might be more economical to

acquire all at the:same time.

Transmitte.r and antenna costs vary.with the type selected,

and with the output power of the.transmitter. One should prôb-

ably expect to pay $3000.-$4000. for FM, and somewhat less for

AM equipment. There is one way in which these costs might poss-

ibly be a:yo,idçd in son^e çommunities. This applies to communities

located near- a'C73Ç low power relay transmitter, and is diseussed

at greater length under "Other Information".

Some replacement parts should be kept on hand to ensure con-

tinued operation in the face of minor malfunctions, or equipment

senility. For example_, it would be advisable to have extra micro-
,V:. ;.>^ - ...

phonEs, hèaclphorie,s,, ând cassette recorders on hand.,j...

Supplèjontary portable eguipment refers to tape recorders

•

and microphones which`are acquired for.the use, of community mem-

bers.'in preps.ring, programs. These should be relatively light., .

yet rugged.-and dependable enough to produce an acceptable<,qual.ity

tape. An auxiliary microphone is often used instead of the micro-

phone included in the recor,der to improv.e the sound quality, so
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. it is advisable to have microphones for this purpose as well as 

for in-studio use. 

The costs of salaries  to the community will depend on which 

skills can be drawn from the community, and which must be imported, 

and on which tasks are accomplished through paid work and which 

through volunteer assistance. 

It is highly likely that outside help will be required in 

the installation  phase, and the cost of such assistance will prob-

ably vary with the skill of the technicians and with the complexity 

of the undertaking. Communities are advised to contact qualified 

companies or individuals for estimates on their charges. 

Training may well cost the community little or nothing. Com-

munity residents should insist on having a training session in-

cluded in the charges of the supplier and/or installation com-

pany. Other possibilities include' requesting assistance from 

nearby communities having radio stations, or from the nearest 

CBC station. It is highly probable that either of these sources 

-would agree to have traines curio to-their • stations and learn 

how to operate and program. In other cases--especially in train-

ing for more complex aspects of maintenance, it may be necessary 

to travel to a southern community College or vocational training 

centre. Once certain skills have been -acquired by some commun-

ity members, they can be passed on to others--usually on an in-

formal and non-paying basis. 
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2npration and  administration functions may be performed by 

either volunteer or paid personnel. The former is of course the 

most inexpensive route for the community, and may be followed 

especially in the initial phases of operation. There is a pos-

sibility, however, that volunteers will eventually experience a 

drop in enthusiasm, and as a result, the regularity and quality 

if their work may be reduced. This is especially serious when 

volunteers are required and counted on to do regularly scheduled 

programs. 

When one person is appointed the administratcr or manager, it 

is highly desirable that he be paid for this function; however, 

other structures of both administration and operation may be ac-

complished with a variety of combinations of paid and volunteer 

work. For example, a full time operatoryemay be hired and paid; 

those producing programs may contribute them freely, or may be 

paid on a per program basis; or a person may contribute operating 

time and be paid for doing programs, etc. Each community will 

have to decide which arrangement best suits its purposes and re-

sources Idhere employees are paid, one might expect a full-time 

operator to receive $500;-$6000. per year, and a full time admin-

istrator $8000.-$9000. 

Maintenance costs refer to.those charges levied by technicians 

for more or less major servicing, rather than to the daily tasks 

which can be dcme by the operator or administrator. The community 

should  contact a qualified company or individual to determine 

the charges for this service--these charges should be lower to 
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the extent that maintenance can be undertaken by the regular 

staff. 

Consultation  fees may or may not be applicable to a partic-

ular community. Often, consultation services can be obtained free 

of charge from supplier companies. However, one should be aware 

of the fact that supplier companies will push their own products-- 

often with little regard for the particular requirements or fund-

ing situation of the community. It may be more beneficial in the 

long run to turn to an independent communication consultant for 

advice--although that advice may cost $100. per day. 

Another (free) source of assistance is the CBC's Office of 

Community  Radio?-the  address was given above. This oeice has 

been developed to help communities in the establishment of small 

radio stations; they produce and distribute a variety of infor-

mation on the subjectq, and are usually very receptive to requests 

for advice. 

Transportation  costs should be included in an estimate of 

station expenses because funds will be required to cover trav-

elling and maintenance for trainees and possibly trainers, for 

installation crews and consultants, and for those responsible for 

licence application and renewal. Each community should try to 

estimate the total of such costs--both•initially and annually-- 

based on the number of people, frequency and duration of trips, 

and distance travelled. 
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perating  costs refer to recurring expenses associated with 

the broadcasting undertaking. The Community will have greater 

control over some of these costs than over others. For example, 

the charges for buildjrjEr_err_n_q. may be kept to a minimum if an 

appropriate building can. ,be. made. available at _little _or. no rent. 

This will_depend on the resources existing within the community. 

There will, however, be less control over the charges for heat, 

light and electricity  if these are supplied by a commercial 

source of power. Where thee use of a generator is necessary, the 

cost of gas can become an extremely important factor, given the 

already high cost per gallon in the north. The community should 

contact a station operating under such circumstances to get an es- 

timate of the charges they might expect from this source. 

If the radio station is to be equipped to produce "phone-in" 

programs, it will be neceSsary to arrange for connection to the 

community tele_p_hone system. The Ryerson report mentioned pre-

viously indicates that Bell Canada leases a conference line for 

$15. monthly which could be used for this purpose. Depending en 

the studio-transmitter proximity, it may also be necessary to 

lease telephone lines to link the studio to the transmitter. 

The charges for such connections will vary considerably with the 

locality and the service provided, and it will be necessary to 

Contact the appropriate telephone company for specific infor-

mation. 

Supplies  for the station include not only such essentials 

111 as stationery, but .also recording supplies such as, blank and . _ 	_ 	_ 

• 
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recorded tapes and cassettes, and records. The cost of blank 

tapes and cassettes depends for the most part on the length of 

the tape; those recording a half-hour of information would cost 

about $3. An attempt should be made to determine the number 

required per year, allowing for exchange between communities, and 

for the re-recording over ge information. (It should also be 

noted that most tapes have multiple recording tracks.) 

Records retail for $5.-$6., but can be obtained at consid-

erable savings in bulk orders from record companies. In fact, 

bulk orders of tapes and cassettes will also result in savings. 

The stationery needs mentioned aboVe could probable be obtained 

for about $50. per ,year. 

One will note'that all of the above charges are associated 

with the broadcasting end of a radio station. On the receiving 

end, there must be a radio set  capable of picking up the broadcast 

signals. Radios range in price anywhere from $5. to $500., and 

many people in the community may already have sets. They may be 

AM, or Fil, or  may  have  the capability of operating on either -band. 

They may operate off a commercial source of AC power, or may be 

battery operated. Generally speaking, FM radios cost more than 

AM (Which one is chosen should depend on which type of station 

broadcastsill'ere area) and more expensive radios last longer and 

provide better quality sound than do the cheaper ones. 

The above can be expected to include the major sources of 

expenditure for a broadcast radio station, although there may be 

additional charges which will be incurred in specific localities. 

• 
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While radio is a considerably less expensive broadcasting under-

taking than television, it does involve a lot of money, and per-

haps more important, a considerable investment in time and effort 

over a long period. These are points which should be kept in 

mind when deciding if a broadcast radio station is the appropriate 

alternative for any community, how long the station will be on the 

air each day, what content will be broadcast, and who will be res-

ponsible for the production of that content. 

Jek, 

Other Information:  There are three types •of$nformation relevant 

to the acquisition and operation of a broadcast radio undertaking: 

i) sources of assistance and information 

ii) possible use of existing low pawer relay tf.âns-
mitters 

iii)non-broadcast use of audio recording 

(i) Any community deciding to.acquire and operate their own 

radio station is well advised ta take advantage of existing sources 

of assistance and information. Probably chief among these sources 

is'  the Canadian Broadcasting Corporation's Office of Community 

Radio. This is  an. office of. the Cie that was set up_ with the ex-

plicit intention of helping _communities establish their own small 

radio stations.. They have Narious kinds of expertise available, 

and are very cooperative in sharing their knowledge.resources with 

community members. They_could.be contacted foradvice, or for 

any of a number of publications which they distribute. 

One of these publications is called the Pro ailL -SollreeDir-

ectory, and will be-useful in obtaining programming material for 
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a new community radio station. It Consists of a list of Canadian 

sources of taped programs suitable for community radio--it gives 

a short description_of each source, the programs they have avail-

able, and information on how to obtain the programs (CBC, 1973). 

Another publication is the Ryerson report on equipment'mentioned 

earlier, and still others are avuilable. To contact the Office' of 

Community Radio, one should write to the address given in the earl-

ier section on Costs. 

The Canadian Radio-Television Commission is another possible 

source of information. They have recently published a report 

(entitled "A Resource for the Active Community") on various aspects 

of community involvement in broadcast media--both radio and tele-

vision. It contains a number of articles, but two may be of spec-

ific interest to those  ne  W to radio broadcasting. "Community 

Radio Programming Facilities" provides information on the function 

and cost of basic radio equipment, and "Community Programme For-

mats" discusses ways of developing,radio'(and television) pro- • 

 grams. For information on this or other subjects, one'Whould 

write to the Commission at the address given in the earlier sec-

tion on Training. 

(ii) In certain communities, it may be possible to set up and 

begin radio operations without incurring 'the expensive charges 

associated with transmitter and antenna facilities. The CBC has 

low power relay transmitters in and outside many small communities 

in Canada. These transmitters were set up to carry signals from 

CBC broadcast production studios to communities across the country. 
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However, it is possible for a community to be linked to those fac-

ilities in such a way that they can broadcast their own programs 

to the community instead of receiving only CBC programs (Ward, 1973). 

Not only can this reduce costs to the community by using avail-

able transmission facilities, but also it can allow for consider-

able flexibility which id,.importànt in the early phases of  station 

operation. If the community only requires, or has only the resour- 

ces to prepare programming for two houts per day (or even two hours 
t 	• 

per week) it is possible to arrange such a schedule, and to have 

CBC programming when the community is not transmitting. 

• 

The CBC has experimented with arrangements providing community 

access to .their low power relay transmitterd (LPRT's); however, 

they are still developing policies on this. issue. To determine 

whether such access might be arranged in a specific community, 

one should contact the CBC's Office of Community Radio, at the . 

address given earlier. (Of course, such arrangements are only 

possible in communities located within the range of existing CBC 

transmitters.) 

(iii) Finally, we should note that another type of communication 

system can be established without the use of broadcast facilities. 

This would involve the exchange of audio tapes between communities 

via mail. Tape recorders could be used to produce the-tapes, and 

to play them back. This type of system could satisfy a number of 

the requirements mentioned earlier, particularly those relating 

to education, to cultural exchange and preservation, and to the dis-

tribution of information on the proceedings of band and council meet-

ings. 
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The chief disadvantage to such a system is that it reaches 

a limited number of people at any one time, since the tapes are 

passed from house to house, or perhaps heard collectively by small 

groups in a central community location. It also suffers from the 

reliance on the mail for delivery of tapes. 

However, the system would have important advantages which 

make it an alternative worth serious consideration. For example: 

- It is much cheaper than a broadcast station; 
the major costs involved would be those for tape 
recorders and tapes, for batteries or AC power 
to operate the recorders, and for the mailing of 
tapes. 

- It allows greater flexibility in scheduling; instead 
of requiring listeners to be present when the station 
decides to broadcast a. program, the listeners can 
arrange access to the tapes whenever it is convenient 
for them. This ,may be especially important to peo-
ple Who work set hours. 

- Its greater informality may encourage its use by those 
who might be made nervous or timid by a broadcasting 
situation. 

- It involves a minimum amount of training--easily ac-
quired in an hour or so, with perhaps the help only 
of the instruction manual provided by the recorder 
company. 

If -budhS. -eetem-«ere to be developed, it would.behecessary 

for repreSentativés froM a.number of communities to meet and de-

cide an matters such as the types . ,of programs they would each pro-

duce, which tapes  they  would exChange; the number of tapes to be 

exchanged,  and  how often the exchanges would take place. 

• 
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Even where  -the  community has deOided to become involved in a 

broadcasting undertaking, the adoption of a non-broadcast audio 

tape exchange prior to beginning broadcasting would be beneficial. 

It provides the opportunity for the development of. Programming 

skills which are the essential feature of radio broadcasting, and 

it encourages  the production of a tape bank, or set of programs 

which would then be available for use when programming begins. 

It helps to put the emphasis where it.belongs--on the programs, 

rather than on the dquipment. 

• 

• 
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Television  

Description:  Television is a one-way, audio-visual communication 

medium in which a signal is transmitted from a central location, . 

and can be received by any television set within its range. Us-

ually, the transmission makes use of the radio frequency spectrum, 

although it may also employ coaxial cablqs for signal distribution. 

The video image may be either black and white, or in full colour. 

For reasons to be discussed later, it is unlikely that many 

communities will actually move to acquire their own broadcast tele-

vision stations. In light of this, the intent of this section is 

to give a general overview of the various functions and potential 

of a television system, and to reserve for more detailed discus- 

sion those aspects in which community involvement seems most likely. 

In very general terms, then, a television system may be said 

to consist of the following components: 

- program source 

- audio mixers 

- video switchers 

- distribution control 

- distribution facilities 

- receiving facilities 

The program source  refers to the type:and format of 'infor-

mation being input to the system--that is, whether the program 

originates in a live presentation in a studio or at a remote 

location, or whether recorded sources such as films,, videotape, 

or slides are used. 
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Perhaps the most common source of programs is the television 

studio. This is a specially designed room in which television 

cameras are used to shoot an event which is prepared for the pur-

pose of being televised. The room must be soundproof, and must 

have electronic audio and video connections with the control rooms. 

The equipment found in most studios includes microphones, exten-

sive lighting, and at least two television cameras, as well as 

whatever background or prop materials (e.g., drapery, desks, 

chairs, blackboards) that may be needed. 

The microphones may be of a variety of types, depending on 

their intended use. Very small ones may be inconspicuously hung 

about the neck and appropriately used when there is only one 

speaker or musician. When the voices of a number of people must 

be heard—e.g. in a panel discussion or a band of musicians-- 

larger, and multiple microphones should be used. If it is nec-

essary that the microphone not be seen at all, a boom or large 

crane may be required to support the microphone above the range 

of the cameras. It is important to remember that specific micro- 

phones should be selected for specific tasks--some argbetter in 

one direction while others pick up sounds in all directions; some 

are better for music, while others are primarily intended for use 

with voices; and some are better indoors while others are con-

structed to mimimize extraneous outdoor noises such as that of 

wind. 

11> 	 The extensive lighting.  found.in  television studios is required 

because the television  cameras are aotuaIly shooting the light 
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which is,reflected-off objects. In order to reflect light, the

object must first be, clearly lit. Ordinarily, the ceiling of a

television studio is hung with lights.of great and varying inten-

sity= they are suspended so that they may be raised or lowered

to.required heights, and so that they may be oriented in specific

directions. The amount.of lighting required will depend on the

type of cameras being used (some require more light than others)

and on the object being shot (dark objects require more light than

bright ones).

is

- The cameras themselves may be of any:;of various types--some,

as -jus't mention'e-d, are more sensitive to light than others; some

are desi,gned to shoot in blà.ck and white while others are full

C`olour calnë^°^s e ^!-:thir th se variations, there are certain fea-

tures which are standard on most cameras. Most,'for example, have

interchangeable lenses, which allowone to get a very close shot

(a :detail of a plant, for example, or a singl`è face in a crowd) or

a ver.y-wide sh-ot (perhaps a table full of plants, or a crowd of

people). Most of the more recent cameras have a single zoom lens

instead of f,aur,; separate lenses. The function is the same ; however. . ...

a zoom provides a single range of shots rather than four:-se.parate

angles within that range. Another standard feature is a focus con-

trol, which a.llows,,,one to make the image more distinct. Most cam-

eras are.:;--mounted ^ori' some --sort of structure which, alldws the- -,cam-

era to-be^rolled.about the studio, to be raised and lowered,to

varying^heights, and to be turned or tilted on its base..
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One of the more common examples of such a format is the tele-

vision news program. A newscaster sits before a desk in the studio, 

either wearing or facing a microphone (or the microphone may be on 

a boom above his head). As he reads the news, at least two cam-

eras are simultaneously used to shoot images of him; one may be 

used for close-ups, while the other concentrates on wide-angled 

shots of the newscaster and the desk. If he refers to a chart or 

map or other graphic material, one of the cameras may be moved 

to shoot that material, and then be returned to focus on the news-

caster again. 

Other possible program sources inelude films, videotape, and 

slide chains. Each of these is a pre-recorded, rather than a live 

source. The first includes any filme produced by a movie camera 

--for example, feature films or movies that one might see in a 

movie theatre. Videotape is a means of recording audio-visual 

information shot with a television camera. It may be used to re-

cord from either a large studio camera, or a smaller portable 

version. Slide chains are simply machines designed to hold and 

display slides, or small photograph'ic imaes -of still pictures. 

When any of these sources are to be used, there must be 

play-back equipment to allow them to 	shown at specific times, 

and that equipment must be electronically connected to the control 

rooms so that it may be combined with other signals and distrib-

uted or re-recorded as required. 

For example, a portabletele;visioncamera and a videotape 
. 	. 

recorder may have been used to shoot and tape a news event at a 
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remote location--perhaps the opening of a new building in the com-

munity. Later (continuing our example of the news program) a news-

caster might include this videotape as part of his newscast. 

Audio mixers can be used to select and/or to mix sound sig-

nals from sources such'as microphones, tape recorders, and turn-

tables. When:a  single source  is used, the sound level must be 

controlled so that the output audio signal is sufficiently loud . 

for clarity.pf.reception, yet not so loud as to produce distortion. 

.When more than one_source.is used, the mixer. Combines the signals, 

and controls  .the  sound level of one in relation to the otter(s) to 

produce the desired output signal. The role of. an  audio mixer 

is perhaps more complicated in televisien than in radio since 

the,various sound,sources_must be mixed so as to correspond with 

the vidéo .  images being preduced .. This may be relativelY easyin 

the.case of speech produced through a microphone by the video, im-

age, but is censiderable more difficult in cases where the sound 

and the video image originate from different sources. 

Video switchers perform similar functions in that they allow 

one to'select from and/or to mix (superimpose) visual images. As 

we mentioned above, in a studio two or three cameras are usually 

used to simultaneously shoot an event or an object. One camera may 

be used for close-ups while another is used for more distant, or 

wide-anglod shoto, The images from all cameras are fed into the 

switcher, and the person operating the switcher must select from 

those shots one view which is either recorded or broadcast. Often,, 

the parson on the switcher will direct the cameras to move so as 
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to get specific shots which he wants. By pressing buttons or 

moving levers, he can then change from a close-up to a wide shot, 

can superimpose the two, or can achieve various special effects 

such as a split screen, in which different images are shown in 

the left and right (or top and bottom) halves of the screen. The 

switcher determines the specific shots eventually seen on home 

television sets. 

The distribution control centre is responsible for the qual-

ity of the program, for the combination of images from different 

program sources, and for program distribution. At this point, 

adjustments can be made in the video image from live programs to 

compensate for extremes of light and dark shooting conditions, 

and for light contrasts within an image. Similar, although more 

limited controls can be exercised over images from recorded sources. 

Just as the switcher selects from the various camera shots 

available, so the distribution control centre selects from the var-

loue  program sources available. Because it is connected not only 

to the studio, but also to playback facilities for recorded pro-

grams, it has the responsibility of combining the various types of 

signals as required to produce a composite program. 

It is at this point too that decisions are made as to how 

widely and in what manner the program shall be distributed. There 

are several possibilities. It may, for example, not be distrib-

uted beyond the station facilities; during the camera shooting, 

the program may be displayed on monitors in the studio or control 
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rooms, and no where else. This is usually done only for rehearsal 

and experimental purposes. 

Another alternative involves the distribution of the program 

to a small network of receivers over a closed circuit system. 

Schools, or networks of schools frequently make use of this option 

for educational programs. The various classrooms in a school, 

and/or the various schools in the network are connected by a sys-

tem of private wires. A specific program may then be distributed 

to any or all of these points at a scheduled time, or as requested 

by specific groups in the system. It is called "closed circuit" 

to emphasize the fact that access is available only to those be-

longing to the network. 

One may also opt to broadcast the program. In this case, 

the signal is transmitted via the fadio frequency spectrum. It is 

available to anyone within the transmitter's range having a tele-

vision set tuned to the frequency over which the signal is broad-

cast. 

The distribution control , centre may-also be , used to record the 

program for distribution at a later point in time-. For example, 

an interview may be conducted in the television studio and recorded 

onto videotape. The recorded interview can then be shown in as-

sociation with a later program, or can be shown at a number of dif-

ferent times as required. 

The aCtual distributten_faCilities-may cônbist of a trans-

mitter and antenna, and/br  of  coaxial tables. When television 
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signals are transmitted via the radib frequency spectrum, they 

make use of the very high frequency (VHF) or somtimes the ultra 

high frequency (UHF) bands of the spectrum. In both cases, the 

transmission characteristics of the .ftands are such that a direct 

line-of-sight path is required. Obstacles such  as buildings or 

mountains will tend to block the signal or to reduce it in strength 

--this is especially true of UHF signals. Also, the range of 

reception of the signal tends to be rather limited, so that if 

the signal must be transmitted over a long distance, it will pe 

necessary to construct relay transmitters ever-y-thirty-miles.or-so-. 
miLs 4(=eY41''L.*''i 	41'.a 	r 	ft, 	 "te,tirt' 

Coaxial cables are often used for closed circuit distribution, 

or in association with a large antenna in a community which re-

ceives poor quality signals via: the radio frequency spectrum. Co-

axial cables are simply la'rge wires which have been specially en-

gineered to carry a lot of information (video, audio, computer) 

with great accuracy over considerable distances. They are part-

icularly well suited for the distribution of video signals be- . 

cause of their capacity to carry a great deal of information. 

Video signals consist ,df much more information than do audio sig-

nals, and when transmitted via the radio frequency spectrum occupy 

a large space. in the spectrum. When coaxial cables are used in 

association with a community antenna to provide better reception, 

the system is usually termed cable television, or communityan-

tenna television, or CATV. 

The final part of a television system, the receiving fac-

ilities,  consist of television sets or receivers, and antennas 
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for the receivers. The receivers may be of the type generally avail-

able for purchase, or of a somewhat modified version intended for 

use with closed circuit systems. Most television sets, however, 

have the capacity to receive any of a number of television stations 

in the area which may be broadcasting over any of a number of freq-

uencies or channels (VHF or UHF). Some,-e1osed-circuit-sets4often 

termed-mmonit ors ts )-ar e- cle gne d --et ce- re`oeive- s' igna is -on-one. - channel 

mozt-can,- be, ada.pted ,t-o-either-cIosed-cireuit-or-regular 

broadcast-operation, Also, television sets are designed to pick 

up broadcast signals either in black' and white or in full colour; 

that is, a black and white set will show images only in 'shades of 

grey, regardless of whether the transmitted signal is in black 

and white, or in,colour. 

The antennas for broadcast reception are sometimes of the 

type intended to be attached to the roof of a building, and some- 

times of a more compact design intended for indoor use. The greater 

the distance from the transmitter, the more likely it is that the 

larger outdoor type of antenna will be required. 

Television systems, because of their fairly limited range, 

are usually considered a means of intra-community communication. 

Their signals are normally received adequately only in communities 

located relatively near to their transmitters. They can, however, 

be adapted to function as a means of communication between com-

munities through the exchange of vldeotape-programs. This would 

require that a group or various groups within the community be 

responsible for the production and taping' of programs. These 
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programs could then be shown over the local television station 

and later sent by mail to other communities to be shown over their 

stations. Where television stations do not exist, use ,can be made 

of closed circuit or videotape(VTR) facilities to show the programs. 

At this point a further word or two about portable videotape 

equipment is in order. A fairly complete portable VTR system 

would include the following componentst 

- television camera 

- videotape recorder 

- battery or power supply 

- playback monitor 

This equipment allows.one to shaot an event or whatever with 

the camera, and simultaneously record it onto videotape. The re-

corder can later be connected to a monitor  for  playback of the tape. 

The camera, recorder, battery and battery charger are portable (pro-

.vided you're fairly strong and dont  mind being entangled in wires), 

and they can be used indoors or out provided some attention is 

paid to the amount of light available. Because of this, they are 

very useful in situations where it is not possible to bring the 

people or the event to a studio, and where power and lighting con-

ditions are inadequate for other types of studio cameras. 

If two or more recorders are available, the videotape can be 

edited--that is, the shots may be re-arranged in time order, or a 

combination of shots from more than one tape may be produced. One 

cannot switch with portable VTR equipment ("switch" in the  sense 

described earlier), 

• 
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A monitor is simply a television set (often a small one) that 

is designed to accept and playback audio-visual information from 

a videotape. A regular television set may also be used, provided 

it is first equipped with an adapter that allows it to accept vid-

eotape. 

Once a program has been videotaped, it may be shown in one 

home at a time, it may be displayed over a closed circuit system, 

or it may be made available for broadcast purposes. As we shall 

see later, its actual application is limited because of equipment 

compatibility problems; however, it does have the potential to 

allow a community to satisfy many requirements. 

A television system, whether broadcast or not, is appropriately 

used whenever a visual image is necessary, or adds considerably to 

the information being transmitted. It can be particularly useful 

in education applications, and in the exchange and preservation 

of cultural information. It has also been used to provide res-

idents information on the proceedings of band and council meetings. 

These are its important inter-community applications where it is 

necessary to rely on the mailed exchange of videotapes. Where 

stations can cover several communities, television can also be 

used for announcements and for weather reports. As we will note 

later, the actual use of the medium is severely restri • ted by 

its cost. 

•
Potentiàls A broadcast television signal does not havp an extenr . 	 , 

cive  range--it is intended for reception in the community dr 
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communities located relatively close to the transmitter. However, 

within that range, the signal is usually clear in both the audio 

and video components. As the distance between receiver and trans-

mitter increases, or is blocked by obstacles, reception deter-

ioriates and becomes less reliable. 

The picture appearing on the screen actually consists of 

hundreds of lines of information; each line in turn consists of 

hundreds of dots--in varying shades of grey on a black and white 

set, or in a wide range of colours on a colour set. These lines 

represent information captured by the television camera as it 

scans an object. -The :picture is not as well defined as that which 

we see in reality, because our eyes are capable of receiving much 

more information than ,a television camera. However, under appro-

priate conditions, the picture is certainly quite adequate. 

It is important to remember that there will be some loss of 

definition in going from reality to the screen, however, for this -

will help in selecting objects and events for shooting. A very 

small object, a small detail on a large object, or a display with 

a lot of wt'it'inor other graphics may be extremely interesting in 

reality, but the.televised_ product may be very disappointing un-

less handled properly. Moreover, portable equipment often pro-

vides even poorer definition than does stationary or studio equip-

ment. 

On the  other hand, television has certain characteristics 

which seem to alter reality in a way that may be useful. It can 

be used to show objects from angles not usually employed, or to 
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show aspects of objects often not noticed. It can be used to por-

tray people and events in distant locations or different countries, 

and to do so in such a way that viewers have a sense of actually 

being there. The characteristics of intimacy and immediacy are two 

very important properties the medium assumes when employed to its 

full potential. 

However, the factor which actually imposes the most serious 

limitation on the medium is its cost...The necessary equipment 

is expensive to purchase, and to operate and maintain; programming 

costs can range from expensive to prohibitive. For these reasons, 

it is unrealistic to expect that many small or medium sized com-

munities will be able to develop their own television stations. 

More reasonable approaches include the following: 

i) community use of existing television stations 

ii) community use ôf v-ideotape recording equipment 

(i) The first makes use of existing television stations and 

attempts to modify their pOigramming to better reflect community 

interests. Such arrangements might take a number of firms: cm- ; 
munity advisors might serve on a committee to,advdse broadcasters 

on selection 7 programs, for example, or the broadcasters might 

give the community responsibility for developing programming for 

specific blocks of time. 

It is recognized that there are at present few communities 

in the north that have access to television signals, so the pos-

sibilities of this approach are limited indeed. Moreover, where 

signals are accessible, they are often relayed from distant pointa, 

• 
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making it still less likely that residents of small northern com- 

, munities could have input into programming. 

The situation is a difficult one, since the spari e population, 

vast distances, and harsh weather conditions in the north make 

extension of an already costly service still more expensive. Even-

tually, satellite facilities should provide -television service 

where desired in the north, but this cannot realistically be ex-

pected within the next few years. 

• 

Another related issue is the question of whether or not the 

community wants television at all. There are many who do,  seing 

 it as an important entertainment and education_medium. But  there 

are many who see the coming of television as' a-  threat to the com-

munity's traditions and culture. The language of most programming 

is either English or French, and for those who speak neither of 

these, television can represent a display of foreign values and 

customs in a foreign language. The value of such a display is in-

deed questionable. 

- Without intending to sound overly1legative l  there is e6mething 

of an irresistable quality to television. Most people, regardless 

of their intention, eventually become television viewers, even if 

only for short periods. Its possibilities as an entertainment 

medium draw many people. It is likely that this will also be true 

in the north, especially in view of the lack of other sources of 

entertainment, and in view of the-increasing exposure to tele-

vision as travel to other communities increases. 
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For these reasons, it would be,prudent for community resi-

dents to collectively decide whether they do or do not want tele-

vision. If the decision is against television, it is important 

that this information be made known to those responsible for the 

extension of television service. If the decision is for televis- 

ion, this too should be made known, and, insaddltion, community res-
;:, 

idents should provide speciric information on the kind of program-

ming they would prefer. 

There have been pressures for the development of television 

production centres in the north, and it is information such as the 

above which can be influential in the design of programming to 

eventually originate in the north. Realistically, it may be 3-5 

years before any signs are seen of such developments, but the es-

tablishment of community groups to make community needs known  cari, 

help guide the development according to those needs. 

(ii) The second approach mentioned above involved the use of 

VTR equipment. With portable cameras and videotape recorders, com-

munity members  cari shoot their own material, use recorders and mon-

itors to edit the tapes, and then use monitors or ,  regular television 

sets (with adapters) to show the programs. This is the most inex-

pensive variation of a television system, and the necessary tech-

nology and equipment are readily available. 

It is not without limitations: 

- Although relatively inexpensive, it is still far 
from cheap (see information uhder,"Cost") 
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- The programs can be seen by relatively few people 
at any one time, since the tapes must be passed 
from house to house, or seen by small groups in 
a central community location. 

- On an inter-community basis, videotapes are ex-
changed by mail, and communities must contend 
with the slowness of this system. 

However, as well as being many times less expensive than 

regular broadcast,  television, a VTR operation can have other im-

portant advantages: 

- It requires considerably less training than a broad-
cast application. 

- Greater familiarity with the equipment seems to en-
courage experimentation in programming. 

- It can serve not only as an interim system, but 'also 
as a method of developing programs which can be used 
by established or prospective community stations. 

On the latter.point, one should note that this is an impor-

tant and practical way in which communities can have input to 

regional television stations or production centres. The port-

able equipment permits shooting on location of aspects of culture 

or tradition, and the developing of education programs by native 

teachers in native languages. 

As implied earlier, incompatibility of various types and 

pieces of VTR equipment restricts its actual use in broadcast 

and other applications. Many of these problems derive from the 

fact that there.are two .basib systems of_videotape - recording: the 

transverse scanning_process, and the hèlical, or slant track pro-

cess. -In the first. -(sometimes called "quadrature") four small 

recording-heads  put a- 	video track-as well:aSalidio. and 
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. other tracks--ont6 two-inch-wide magnetic tape in a transverse 

fashion, or straight across the tape. 

In the second, two larger recording heads put the video in-

formation onto magnetic tape in a diagonal rather than a trans-

verse  fashion; it also  record  0 audio and other tracks along the 

edges of the tape. Because the video track'  is  recorded diagon-

ally, it takes up less space on the tape, and as a result, the 

tape can be much larger. In fact, it may be .-11- inch, i inch, 1 

inch, or 2 inches, although most helical scanning tape recorders 

use 1 inch tapes. Smaller format tape is used on portable vid-

eo equipment--"portapaks". 

At the presenttime, the portabqe-and-relatively inexpen-

sive television camera and VTR equipment is very popular, and 

manufacturers are attempting to capitalize on that popularity. 
r' 

The competition among.manufacturei.c is very keen, and each is 

attempting to capture a larger share of the market by putting out 

different and supposedly better equipment. However, the overall 

result has been a situation in which tape recorded on one brand 

of equipment cannot be played back on equipment of a different 

manufacture, or similar incompatibilities in different models of 

recorders by the same manufacturer. It is very important to keep 

this in mind when selecting VTR-equipment; if two communities 

have incompatible machines, tape exchanges will not be possible, 

One should also be wary of claims by.manufacturer:è that their 

equipment is compatible with that of dther mahufecturer--it 

very often is not, despite their.claims. 
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One should note that this is true only of the helical scan-

ning recorders. Quadrature_equipment has been standardized, is 

interchangeable between machines and.manufacturers, and is of very 

high quality (quadrature or two-inch equipment is usually used 

for standard broadcast operations). Smaller format equipment, 

as well as suffering from incompatibility problems, is more dif-

ficult to edit, and often does not produce as high*a quality pic-

ture. 

Television is a very complex medium, and because of that 

complexity, it is more difficult to use, is more likely to mal-

function, and is more difficult to repair and maintain. A consid-

erable and sustained effort must be put into both the programming 

and the technical operation of the medium to produce the desired 

result. Even then, as we  have  seen, there are so many variables 

affecting the functioning of the system that high_levels of exper-

ience and expertise are needed to reduce the possibilities of 

failure. 

Trainine: As has just been indicated, most of the dimensions of 

television operation require a considerable amount of training. 

Unlike radio, there are few functions which can be learned without 

extensive and often formal training. 

The installation of a television station should not be at- . 

tempted by community members alone--the equipment is expensive and 

sensitive, and is unlikely to perform adequately (or at all) unless 

installed with great expertise. The assistance of those qualified 
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in television electronics is essential. To reduce expenses some-

what, community members might wish to become involved in the phys-

ical installation of the transmitter, and in carpentry work re-

quired in the studios and control rooms. It is also advisable to 

indicate to the installation team preferences relating to the 

physical layout of the studios and control rooms. In general, 

though, communitr members usually rely on the.  advice of the in-

stallation team--they have the requisite skills and expertise, 

and are far more capable of ensuring proper functioning of equipment 

than the lay members of any community. 

The on.9ration of a television station involves a number of 

different functions, some of which are more readily learned than 

others. Here we will simply enumerate and briefly describe the 

major tasks. There must, first of ail, be camera people. Their 

task is to obtain shots of an event, object or person as required; 

they must be skilled in the selection of lenses for specific shots, 

in following their subject smoothly with the camera, and in moving 

the massive instrument gracefully around the studio. They must 

also be knowledgeable about nghting-effects and , be able to compen- 

sate with their camera for varying amounts of light. A few weeks 

training should be sufficient to learn the basics of this task, 

but :weveral pi. months or years experienbe are necessary for skil- 

fui and creative operation. 

There must be audio people to select, -connect and operate 

411 	the appropriate input devices (e.g., microphone, record), !and to 

test and control the sound. levels. This tatk is one which might 
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be learned fairly well with a week or so of training, and exec-

uted smoothly after a few weeks experience. It should also include 

knowledge of the characteristics of various tyPes of microphones 

to facilitate correct selection for specific circumstances. 

• The person operating the video switcher has a somewhat more 

complex task. In addition to selecting and mixing video images, 

he must also direct camera  people  to take specific shots. The 

switcher, camera people, audio person, floor manager, control room 

personnel and director can communicate with one another through 

headphones. The switcher controls the existing  cornera  shots, and 

in addition prepares the camera people for their next shots. For 

example, he may tell one camera to move over for a side shot, or 

to go closer or farther away. The switcher's function is actually 

more confusing than difficult, for he is interrelating with a num-

ber of people and machines simultaneously. With-experience, the 

confusion dissipates, and the job appears much easier than at first. 

It would probably take a week or so to learn the basic operation 

of the switcher, and a few months to become skilled in its use. 

The floor manager's job, on the other hand, is fairly easily 

learned. The primary functions of the floor manager include en-

suring that the subjects know when to begin and end their Presen-

tations, and which way to face when loole *into the camera. He may 

also haw to help move cameras, or cables, hold or turn cue cards, 

and other miscellaneous 'tasks associated with ensuring that things 

are as they should be in the studio. A few days training would 

probably be sufficient to beginfunctioning adequately. 

1 
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The control room people must actually be technicians. They

must know how to adjust lighting levels for various types of equip-

ment, how to operate playback equipment ( videotape recorders,

)' lide chains, etc.), and how to eleâronicaily connect various pro-

gram sources to produce a composite program. It would probably

.require a few weeks to learn the basic functions, and several

months to learn to execute them skillfully.

The director's job involvë"s know-ledge'-of a1l of these fun-

etions--he supervises each of the othors to produce a program ac-

cording to a predetermined script or plan. He tells the switcher

which types of shots to get,'and the audio.pèrson which and how

much sound he,ws.nts. He tells the floor manager when to give

what cues to the subjects,- and he; a1q,o-- instruats= the control rp.om

people as to when and what other program sources should be used,

and as to how the resulting program is to be distributed.(De-

pending on the structure of the station,:there may also be a hier-

archy of...directors.,and producers.) The dir.e.ctor usually has some

experience in each of the other roles before assuming his position.

In the case of portable VTR equipment, the operations are

simplified. There is no switcher, the -aud-io level can be pre-

set, and the control room function-would correspond to simply

turning,,,on the videotape -reçorder. The ,basic ope-ration then :be-

comes that of camera work. It take:s.only-a few hours to learn

the steps required to operate p.ortapa-k:.eq.u:ipme,nt.. This apparent

simplicity is often; a disadvzntage, however, for with a minimum

of instruction, people will rush out and shoot all kinds of tape.
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The result is frequently less exciting than had been expected. 

It takes much longer to learn how to operate portable equip-

ment well than it does to learn how to simply operate it. To a-

chieve high quality video that can be used to produce an inter-

esting program, one must first pre-plan what is to be shot, and 

from what angle. It is then necessary to know how various-lighting 

situations will affect the camera and how to compensate for them. 

It is important to know when to "zoom-in" for a close-up, and when 

not to, to know how to zoom smoothly, and how to focus when re-

quired. Finally, considerable practice and restraint are required 

to simply learn how to control body movements so that the video im-

age will not be unnecessarily affected by shaky or uneven motion. 

Many weeks of shooting will probably pasa  before such skills are 

acquired. 

The editing of videotape is fairly difficult--partly because 

of the way in which video information is recorded on small format 

tape. The process can be learned in a couple of days, but may not 

give satisfactory results even after a few weeks of practice. A 
X 

small format editing method has been developed by the National 

Film Board (see reference in bibliography), but a technical back-

ground is required to modify the recorders as they suggest. 

Maintenance  of television equipment should be left to skilled 

technicians. Again, the equipment is sensitive and temperamental, 

and is unlikely to survive the tinkering of unskilled repairmen. 

A television station would require the full time assistance of a • 



-166- 

• 

television eléctrician to carry out preventative maintenance and 

to make required repairs. In the case of portapak equipment, any 

malfunction should also be referred to a qualified television 

elc  tri clan. 

Administration  of a television station is a multi-faceted job. 

It involves hiring and training of personnel (operating and main-

tenance); development of a program schedule; and overseeing the 

development of programming--both that done by the station, and 

that acquired from other stations or other sources. 

It includes tasks associated with licensing and licence re-

newal for the station, and with ensuring that the station's pro-

gramming is in accord with licence requirements. In this regard, 

it should be note th at te s,tation's equipment must be capable of 

satisfying set standards of quality, that records of programming 

must be kept, and that programming must be "in the public interest". 

For further information on - procedures and requirements for licen-

sing, one should write to the following address: 

The Secretary 
Canadian Radio-Television Commission 
100 Metcalfe Street 
Ottawa, Ontario, K1A 008 

„s ,‘ 
In gengraï,- it.includeÈ overseeing all tasks required to 

ensure smooth operation of the station; -and its most important 

involvement is in program•selection and development. It is un-

likely that the overall job could be performed well by anyone 

without a few years experience in various phases of television 
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operation. However, various specific aspects--such as that of 

advising on selection of pro;Érams—could be performed by community 

members with no training, but with a good familiarity with commun-

ity needs and interests. 

The tenor of this section should not be taken as an implication 

that there is little or no room for community members in television. 

That was not the intent; ràther thé intent was: to emphasize that 

full scale television operations require considerable training 

and experience, and to point out those areas in which it is eas-

iest to become involved. As opportunities for training become 

available, northerners should take advantage of them--in fact 

they should be encouraged to seek out such opportunities. It ap-

pears likely that television service will begin to become' more 

widespread in the north af,ter a few years. If northerners want 

to be able to shape the nature of television programming in the 

north, it is essential that they have the ability to participate 

in the process. The use of portapak equipment is a beg5nning; 

more intensive training is the next step. 

Cost: No attempt will be made in this section to specify costs 

for regular broadcast television operations. Suffice it to say 

that it is not unusual for a television station to cost several 

hundred thousand dollars for equipment alone, with salaries and 

operating costs adding heavily to the expense. 

Instead, we will look at the very basics—portable VTR or 

portapak equipment. Although there -  arevariations among thuppiier 
. 	. 

companies, one could expect to purchase a kit consisting of a 
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' camera, videotape recorder, AC adapter and battery charger for 

about $1800. Since the microphone which is included with the cam-

era is often found unsatisfactory for many uses, one or more aux-

iliary microphones might be acquired for anywhere from $20. to 

t100. each. 

A playback monitor is required for showing the videotapes. 

There are monitors designed especially for use with portapak 

equipment, and these range in cost from about $250. for one with 

an eight-inch screen, to about $350 , for one•  with an eighteen-inch 

screen. These monitors can usually also be used for receiving 

regular broadcast signals. Similarly, a regular television set 

with an adapter can be used instead of the portapak model. Black 

and white television sets can  be  purcYm.qed for about $150. to $500., 

•and an adapter (termed an "RF modulator") would cost about $80. 

Colour equipment -ismuch mOre expensive. A colour portapak 

kit would cost about. $6500., and colour television sets tend to 

start at about $400. Unfortunately, not only, is colour much  more 

expensive, but it isalsomuch nee-tempera-mental-and difficttlt 

to use. 

Other Information: 	The Canadian Radio:Ïelevision Commission has 

recently published a report for'community groups interested in be-

coming involved in community television and radio. It is entitled 

"A Resource for the Actilie COmmunity", and although oriented prim-

arily toward southern communities, it contains â number of articles 

which might be informative for anyone interested in learning about 
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community television. There are articles on the function, potential, 

and cost of various pieces of equipment, and on techniques for 

producihg interesting programs. For more information on the re-

port, one should write to the address given earlier in the sec- 

tion  on training.  

Before closing this section on television, two points ought 

to be noted: first, in television--as in radio--the emphasis 

should be on the programming rather than on the equipment; and 

second, if one is to exercise control over a medium, it is impor-

tant that he have familiarity with that medium. The juxtapos-

ition of these two points is of special relevance to the north. 

At present there is little television equipment in the north, and 

II> 

	

	this may be a disguised blessing. It not only delays the import- 

ation of southern signals,' but it also can serve to focus norther-

ners' efforts toward program development with the use of simple 

portable equipment. 

That emphasis on program development is in turn an import-

ant means of focusing community attention on the question of what 

--if anything--is wanted from television. Increasing familiarity 

with this simple equipment both gives communities a chance to sam-

ple television, and having done so, to decide whether it would be 

goed:for thier community, and if so, in what format. 

• 
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Film 

Description: Many are familiar with film in the form of movies 

seen at the local theatre. Just as it may be used for entertain-

ment, so too can film be used effectively for many other purposes. 

In the terms described in the Requirements section, education, 

cultural exchange and preservation, and information on band and 

council business are among the more appropriate applications of 

film. 

In many educational systems, film has been used to supplement 

text books and classroom lectures. It is useful in showing how 

things are done when the required materials-are not available or 

not appropriate to permit the actual demonstration in the class. 

It is also used to portray abstract concepts, foreign places, and 

aspects of events or objects which are difficult for the lay person 

to see or to understand. Relating more t.to the needs outlined in 

the Resuirements section, film might be used to show students a 

new school which they will soon attend, or to add native content 

to an existing curriculum by treating a subject or an issue in the 

native language. 

Fplm is also an appropriate medium for the exchange and pres-

ervation of cultural information. Because ef its orientation to 

the visual dimension of communication, it can be used to make a 

more or less permanent record of those aspects of culture which 

have an important visual component--particular methods of weaving 

might be an example of. this. It can also be used to form a compos-

ite picture of a way of life so ilotacommunity may describe their 

culture to those unfamiliar with it. 
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When community leaders want to share with residents of their 

own and other communities information on what took place at an im-

portant band or council meeting, they might decide to film the 

event. Similarly, if an important issue arises on which they 

wish people to be informed, a film could be made--perhaps describing 

both sides of the issue so that lieople could vote on its outcome, 

or perhaps telling people about changes which they wish to bring 

about. 

Film is not a means of communication between communities in 

the usual sense of the phrase. It does not rely on wires linking 

the communities, nor does it make use of the radio frequency spec-

trum. Instead, a message is recorded onto film in one place, and 

that film, or-message,is taken to different communities for showing 

there. It is a one-way communication medium, in that the infor-

mation on the film is presented to the audience. If there is to 

be feedback, or a return message, it must be by some other means. 

It is a one-to-many form of communication; the one film can be 

shared by many people--as many as,are able to have access to the 

placein which it 'is E)*hown. It is normally an audio-visual -med-

ium, displaying images by means of both sound and sight; it may 

however also be a visual only medium. 

For the 'purposes of this report, film is an inter-community 

communication medium in that films can be exchanged between com-

munities.  Iff -a film system were to be adopted, each community 

would take on soma responsibility for making or otherwise obtain-

ing films on specific subjects. These films are shown in te home 
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community, and then sent on to other communities for showing there. 

• In this way, a base of common information can be built up among 

the residents of a number of communities. 

The components of such a system can best be described by out-

1,ining the processes involved. There are three general phases: 

the filming, the developing and editing, and the screening, or 

presentation for public viewing. 

In the fileng. process, an event or object is described on 

film. A camera is used to show how something is done, to record 

what happened, or to describe someone or something. For this 

step, the basic piece of equipment is the movie camera. Cameras 

are often described along two dimensions:. their lens character-

istics, and whether or not they record sound. 

Movie cameras may either have a fixed or a zoom lens. Dif-

ferent lenses can make an object appear very close to or very 

far away from the camera. With a fixed lens the angle of view 

is constant, so that if one wants to change it (e.g. to make the 

object appear closer or Sarther away)., it is necessary to mech-

anically remove and replace one lens with another. Three lenses 

commonly used on movie cameras are 8 millimeter, 16 millimeter, 

and 35 millimeter lenses. Zoom lenses, on the other hand, have 

a variable angle of view. By tûrning alendb 'Or pressing a button, 

the apparent closeness or distance of the object is automatically 

changed. • 
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Not all cameras will record sound as well as visual images. 

Some are silent cameras, intended to portray sight only. However, 

because a film is made with a silent camera does not necessarily 

mean that the resulting movie must also be silent. One might use 

a tape recorder to record the sounds of the event separately, or, 

one might want to use an entirely different sound track. For ex-

ample, a film might be made of an event such as the construction 

of a house, or the weaving of a garment. A separate  volve  des-

cription of how each was done Would be made for use with the film. 

In other cases, music might be an appropriate audio accompaniment 

to a silently filmed event. There may be certain instances, how-

ever, when it is impossible or undesirable to do this. Then a 

sound camera will be required to capture both-imagee and audio on 

a single film. 

For the filming process then, the required elements include 

a camera (with:perhaps\extra lenses), and film--either black and 

white or colour. A microphone and tape recorder are needed if 

the sound is to be recorded separately. A camera is light sensi-

tive-an image is formed on the fiam by light which is reflected 

off the object through the lens system to the film. In some sit-

uations, the natural light may not be sufficient to produce a 

clear image on the film. In these cases, additional lights will 

albo be required. 

In the developing  and editinG  phase, the used film -is mod-

ified to prepare it for screening. Developing is a chemical 

process: the light that was allowed to reach the film in the 
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previous stage changed the surface of the film, but to make that 

change visible, the film must be treated with chemicals. Once de-

veloped, the film shows a series of images that correspond to the 

various movements of the object that was filmed. A developed film 

cari  be screened as it was shot, or, one may want to edit it. 

Editing generally refers to the cutting and splicing of the 

original film to produce a modified version. There are many reas-

ons why editing is done; the film may be tdo long, some of the 

shots may not be as interesting or of as high a quality as was ex-

pected, or the logic and mood of the final film may require a time-

order rearrangement of the original footage. 

11› 	
The developing of film requires access to ,a firm having dark 

room facilities designed to handle black and white, and colour 

movie film. The editing requires a small viewer to examine the 

film, a splicer to cut and join the film in appropriate places, 

and cement or tape to make the splice. 

The screening  of the film is the final phase. The developed 

and edited (or unedited) film is rut throùâh a projector at a 

specific rate of speed. This projects an enlarged image from the 

film..the film onto a screen, where it can be viewed by those in 

the room. The projector may be one that has the potential for 

sound as well, or it may project the image only. The screen is 

simply a plain:Sight surface designed to reflect the projected 

image. In a tight budget situation it can be ignored, and a 

smooth (often plastered), white or other light coloured wall can 

be used instead. 
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If the projector is a silent one, and there is a tape to ac-

company the film, a tape recorder will be required for playback 

of the tape during the screening. In addition, some source of 

power will be required for the projector and tape recorder. 

Potentials Film is capable of communicating an excellent visual 

or audio-visual message to groups of people. Its range is con- 
C.  

fined to the relatively few feet 'arounci the screen, but can be 

extended in the sense that there may be multiple copies of a film, 

or in that the film may be sent to various groups. It is prim-

arily a one-way medium of communication, and is not appropriately 

used where time is an important element, simce film is slow in 

the making, and must rely on mail for distribution ..  

In its visual component, film is unsurpassed for accuracy 

and detail. Its definition is much finer than that which can be 

attained via television, and, if properly filmed, its colour tends 

to be truer than that characteric of television. The careful 

selection and presentation of shots can result in a very powerful 

neans 'of communication that not only provides information, but 

which has a strong emotional impact. 

However, that power is not easily elicited. It is difficult 

technically for a number of reasons. The developing is timcon-

suming,  Sand must be done carefully, or the film can be ruined, or 

of poor quality. Editing is not only time consuming, but can also 

be messy and difficult. When the sound and the visual components 

have been recorded on the same film, editing is especially 
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tricky, since the sound precedes the accompanying picture on the 

• film. 

It is difficult too from the point of view of planning and 

producing the film. One should have in mind beforehand a clear 

idea of what is to be shown, how, and in what order. Decisions 

will have to be made as to how much information is to be given-- 

and as to what is to be clearly spelled out, and what left to the 

audience's imagination. 

If there ,is to be a sound track, thought must be given to 

whether it should be that produced by the picture, or whether it 

should be separate. In the case of the latter, it will be found 

that at times music is appropriate while at other times voices 

or other sounds are-  more effective. A considerable amount of 

experimentation is required before a film is brought to its full 

potential. 

In short, film can be a very powerful and effective means of 

distributing an audio-visual message, but the process is a slow 

and difficult one. _Also,aswe shall see later, it can be a 

fairly expensive undertaking. 

Training: The categories that we have previously used to describe 

the required training are less relevant in the case of film. Be-

cause most  of-the equipment is portable rather than stationary, 

and because neither lines nor the radio frequency spectrum are 

used for transmission, there is no installation in the usual 
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sense of the term. The cameras and projectors are used where re-

quirèd, and are set up temporarily when required. 

One exception to this is the situation which involves the es-

tablishing of a permanent location for screening films--for example, 

a theatre, or a more modest screening room. In either case, it 

may be desirable to build a high projection room or stand for the 

projector so that it will always be above the heads of the viewers. 

Other steps may also be taken to make the screen and the seats 

more permanent fixtures of the building or room. These are im-

provements which can usually be made with the assistance of a local 

carpenter. 

,Mintenance requirements are centred on the cameras-and the 

projectors, and on tape reporders if they are used. Except for 

minor tasks such as cleaning lenses, camera maintenance should 

not be attempted by anyone without a high level of training and 

technical expertise in camera repair. They are very sensitive and 

complicated instruments, and can easily be put out of commission 

-totally by uninformed tampering. lqley are expensive - and deserve 

the care that can only be provided by highly trained people. 

Projectors and tape recorders are less complex instruments, 

but they too require the assistance of a skilled•technician in 

the case of malfunctioning, Again, there are tasks—such-as the 

è,4aning of recording heads, and the replacing of  bulbe and  clean-

ing of lenses on the projector--which can be undertaken with 

little or no training. The manufacturer usually supply little 

booklets which describe how, and how often these steps are to be 

taken. 
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For the more major repairs, unless there is a local firm 

skilled in camera, projector or recorder repairs, thesed instru-- 

ments may have to be sent back to the manufacturer. Often, this 

does them little good, especially where distances are great and 

different means of transportation are- used. 

The major involvementé in film can be described under the 

heading of operation. We will consider film operation in the 

three processes introduced earlier: 

- filming, 

- developing and editing 

- screening 

Included in the filming phase are all steps necessary to re-

cord an image on film. It may be as straightforward as loading 

the film into the camera, checking light settings and making ap-

propriate adjustments, and then shooting the event or object by 

depressing a button. 

If the event is to be staged, or preplanned (for example, a 

concert or a play) it may be necessary to have rehearsals, and to 

add to or otherwise modify the lighting. If sound is to be recorded 

simultaneously, still other measures must be taken. When a sound 

camera is used, it is necessary to determine whether the micro- 

phone contained in tha camera is -adequate, or if an auxiliary mic-
, 

)rophone will be required. When the sound is recorded separately. 

with a tape recorder, appropriate microphones must be selected, 

placed so as to pick up sounds as required, and tested to set re- 

cording levels. 



-179- 

• 

• 

The required skills for the filming process, then, include 

knowledge of camera operation, of lighting conditions, of micro-

phone characteristics, and of audio recording. These functions may 

be performed by one, or by many people, depending on the complexity 

of the situation. The basic skills are easy to learns the steps 

are usually outlined in instruction manuals supplied by the manu-

facturer. 

However, knowledge of the basic operational steps does not 

ensure a quality product. For example, it is fairly easy to load 

and run a camera. But d far more important factor is what is  •shot 

and how one goes about it. There are many variables affecting the 

impression obtained from a films if the camera shoots film of 

a person from below, that person appears powerful and authoritarian; 

if the lighting is from below, however, the person can be made to 

appear very sinister and evil. These are but two examples of the 

many things to be learned after one begins to make films. The 

basic instruction in operation may take a couple of hours, but it 

is likely that a couple of years will pass before one's films 

bee,in te =be interesting. 
n • 

The developing of movie film is not a step which should be 

taken on by community members. It involves judicioue use of chem-

icals, and careful timing and handling. To achieve a high qual-

ity product—especially with colour film--the developing should be 

left to processing houses or firms that have the requisite 

skill and facilities. 
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The editing, on the other hand, is a step over which those

• responsible for the film should have control. It is time con-

suming; one must sit and view all of the original footage, and

gradually decide what should be included and what eliminated. The

order must be considered, for it may be that ideas can be pres-

ented more clearly or more forcefully if presented in a time se-

quence = different from the .original filming order. Attention

must be paid to the changes from one scene to the next so that

they won't appear too abrupt or inappropriate.

A:gain, the..steps involved in editing may be learned in a-

few hours, but it takes much longer before the process can be ex-

ecuted skillfully. once the exact section to be removed is found,

it is marked,-and a splicer is used to cut the film. The splicer

also holds the c,ut,film,in.place so that a different piece of film

can be joined to it. The joint is made by means of cement:or tape;

the former is more time consuming, but some feel it forms a better

and more durable bond. Weeks or months of practice and of viewing

the results will lead one to develop-his own preferred technique,

and to produce an edited prodùct that becomes increasingly more

satisfactory. Vlhen.the sound:has been recorded on the film, it

will take longer to learn the basic steps, and to develop.skill

in the editing.

When the sound "tra'ck ,is recorded separately and/or is dj.,f-

ferent from. the sound "produs,ed by the picture; an audio editing

must also be done. This will involve modifications to tapes,to

make them correspond to modifications in the picture. It also
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involves the selection of additional sound--such as music-- for 

certain parts of the film. It will be necessary tô know how to 

edit audio tapes, both mechanically through cutting and splicing, 

and electronically through re-recording. Knowledge of a wide 

variety of music and its emotional characteristics is also im-

portant. The editing of the'audio track is made considerably 

more difficult than in radio by the fact that the audio must 

correspond to and complement the visual images. 

The screening process, on the other hand, is quite simple. 
i; 

It imvolves loading the film onto the machine
) and turning it on 

and adjusting the focus--steps readily learned from an instruction 

manual with a few hours practice. The job becomes a bit more com-

plicated if the person must also operate a separate audio source, 

for example, a tape recorder. It takes some practice to operate 

the two so that they are synchronized with one another, but it is 

not really a difficult matter. 

The administration of a film system principally revolves 

around making arrangements for the showing of films. This would 

involve requesting à film from a local or other source, booking an 

appropriate space to show the film, announcing the time and location 

of the showing, and arranging for the equipment and projectionist. 

If a charge is made for the showing, the administrator would be 

responsible for overseeing its collection and appropriate disposal. 

If the community owns the filming equipment collectively, 

there would be other administrative duties involving- ensûrifig 

that the equipment is in good condition and arranging for repair 
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when required, lending it out to community members as they need it 

and as it becomes available, and ordering supplies such as film. 

Depending on the extent to which a filming group has been formal-

ized, the community may want to assign administrative tasks to one 

person, or many wish to take them on collectively, in an informal 

manner. 

In short, the most important part of a  film  operation has 

little relation to the equipment. It is the careful selection 

and treatment of the issue which is of essential concern, and 

this is usually achieved only through years of experience. 

Cost: Although as mentioned earlier, 8 mm., 16'mm., and 35 mm. lens 

cameras are commonly used in fcilm making, they,  are not used equally 

often, nor by the same people, nor tpr the same purposes. The 

35 mm. camera is very much the tool of the professional--it is 

extremely expensive, and is used sparingly by professional cam-

eramen in Hollywood-type undertakings. No more will be said about 

it here. 

The 16 mm. camera is less expensive and is frequently used 

for films to be used on television, and for some semi-professional 

projects. One should not be led to believe that it is cheap however. 

Tho camera alone can range in price from $1200. to $1$000. for those 

without sound, while those with sound start at $7000. or so, and 

go on up. Again, no more will be said about it here. 

Instead, we will concentrate on the 8 mm. type of camera. 

This is considered an amateur's camera, are does not in fact giSP 
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• as good results as the other models . However, its price range is 

much more reasonable, the cameras are easy to use, they give an 

acceptable product, and they are gradually being improved as their. 

 popularity growà. (They are often referred to as . "super-8"Oameras.) 

• 

The cameras can be obtained with either a fixed lens or with 

a zoom lens, although many people prefer the zoom because of the 

flexibility it gives them,in angle of view. Both fixed lens and 

zoom lens cameras can be obtained in silent and sound models; gen-

erally, cameras with zooms and sound are more expensive than those 

with fixed lenses and those that are silent. One could obtain a 

fixed lens silent camera for about $100., and a zoom silent cam-

era for about $200. A sound camera with a zoom lens would start 

gt about $300., and many are around $500. ,rEither black and white 

or colour film can be used with the cameras; it starts at about 

$3. for a 50-focit black and white cartridge and about $5.50 for 
e. 

a 50-foot colour cartridge. Processing costs will vary somwhat 

with locale, and will be higher for colour; one should expect to 

pay at least $3. - 

Editing equipment for super-.8-filmfeotage'ean be,purchased - 

for about $100., and includes a viewer-and a splicer. 

Projectors are available for use with super-8 in both silent 

and sound versions. The former costs  about  $200., and the latter 

about $600, One should note that cheaper projectors are avail-

able; there are some for under $100., but it is important to check 

to see if they will accept whatever type of film one intends to 

use on it. 
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Although, as mentioned earlier, a smooth light-coloured 

wall can substitute for a screen, the latter will reflect a 

clearer image. They vary in cost depending on quality and size; 

they start at about $15. and go up to several hundred dollars. 

Mhen separate microphones and tape recorders are , reqUired, 

one should expect to pay $20. to $100. fcr.a  microphone (more  than 

one may be needed). Tape recorders of the cassette variety cost 

about $100. to $150., and those of the open reel type start at 

about $300. 

These costs are estimates, intended only to provide some idea 

of the magnitude of the expenses involved. They will probably 

vary from one region to another, and will be higher when freight 

charges are added. They are not necessarily indicative of the 

cheapest model in a class--rather they indicate the price one 

will probably have to pay to obtain a reasonably durable instru-

ment of acceptable quality. 

Other costs associated with a film system include those for 

a power source, for a screening location, and for salaries for 

cameramen, editors, and projectionists, and these may involve a 

lot or very little money, depending on the resources available 

in the community. 

Most projection equipment is designed to operate off a com-

mercial source of AC electricity. Where this is not available, 

an attempt should be made to obtain battery operated equipment, 

or to utilize a generator to produce the required power. The 
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costs of batteries, of electricity, or of the generator and gas-

oline to operate-the generator'would then add to system costs. 

The screening location may be someOne's home, or may be a 

building designed especially for the purpose of showing films. 

Which is used will probably depend on what facilities are avail-

able in the community and how often films are shown. If a build-

ing is used for that specific purpose, the costs of rent, heat, 

and light must be calculated, as well as those for any renovations 

required on the building. 

Whether the community pays those people involved in film 
e ,  

making, or relies on volunteer assistance is again'(up,to the 

resources available in the community. If there is little money 

available, and if the need for films arises infrequently, qualified 

community members might be.persuaded to work voluntarily. How-

ever, when filming and screening become regular and frequent ev-

ents, it will probably be more satisfactory to all concerned to 

work out a pay system. 

Other Infotmation: 	9t ±s anticipated that there will be only 

a few occasions on which film will be needed, consideration should 

be given to renting rather than purchasing equipment. Many of 

the retailers who sell cameras and projectors also are often will-

ing to rent them. This,possibility might be explored wdth them 

before a decision is made to purchase. 

• 
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• The rental of equipment and its infrequent use does have the 

disadvantage that there is little opportunity to develop skill 

in camera work, or in other aspects of production. When this is 

the case, thought should also be given to hiring a professional 

camera person to assist in making the film. Community members 

should then tell that person what form they want the film to take, 

S in turn would be well advised to listen to his suggestions 

as to the best way to go about it. 

Those interested in learning about other things being done 

with film or in becoming more involved in the medium might find 

the National Film Board of Canada an important source of information. 

The NFB has for years been involved in many aspeàts of film in 

many parts of canada, including remote and northern communities. 

They represent a storehouse of technical expertise and film 

know-how: they also have a store of films which they can make 

available to communities. 

The 'NFB is co-sponsor of a program called "Challenge for 

Change", which involves , the use of various media as instruments 

for bringing about imporvement in communities. Many of the pro-

jects which have been carried out under this program--as well as 

simply information on the media--are described in their news-

letter, àalled "Access". This newsletter is published about 

three or four times per year, and can be obtained free of charge 

by writing to the following address: 

Access 
Challenge for Change/Societe Nouvelle 
National Film Board of Canada 
P.O. Box 6100 
MONTREAL, QUEBEC H3C 3 1-15 
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SUMMARY 

In this report an attempt has been made to bring together in-

formation on the requirements and alternatives for inter-communi-

ty communication in the north. It is an extremely difficult'task 

because of the varying levels of needs and priorities in the north, 

and because of the varying levels of sophistication and extension 

of communication technologies in the north and elsewhere. It is 

not pretended that this report does justice to the amount of in-

formation available, nor to the amount of information required on 

the subject. It should instead be taken as an effort toward par-

tial information sharing, and as an encouragement to further and 

more precise steps in the same direction. 

The first section of the report--Requirerentg--concentrates 

on the needs that northernérs have delineated in the area of 

inter-community communication. Nine types of use were defined, 
% 

some of which had.a , number-of-different aspects. It is hoped 

that northerners might find this section useful in helping them. 

define their needs for inter-community communications, and to 

establish priorities for those needs--both in relation to one 

another, and in relation to needs in other areas. 

The _section of the report--Alternatives--describes various 

means of communication which might be used to satisfy the Require-

ments outlined in the previous section. The task of this section 

was made difficult.not only by the various degrees of detail 

with which each system could be described, but aléo by the dif-

ferences in technical background of those who might be potential 
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• readers. It is inevitable that the section will be found trite 

by some, and yet by others will be found to contain needlessly 

complicated material. It was intended to provide a general basis 

of information on seven types of communication systems; in each 

case, a description, an evaluation of the potential and of train-

ing requirements, costs, and other information have been pro- 

vided. The section is long, but is set up in discrete sub-
w-. 

sections so that one may, obtain information only on the specific 

system(s) of interest to him. 

While keeping in mind the fact that certain terms have been 

used with fairly specific meanings in this report, the infor-

mation on Requirements and elternatives can be schematically 

brought together as follows: 

Requirements  

Emergencies 

-Possible Alternatives  
7 -  

HF radio, telephone, teletype, 
trail communications 

Education HF radio, telephone, 
radio, television, 

teletype, 
film 

• 

Announcements Of  meetings,  
gatherings, etc. 

Band and  council business 

Information  from government 
agencies 

Weather reports_ 

Plane, ship movements 

News of events, friends, 
relatives; chatter 

HP -reelics, telephone, teletype, 
trail, radio, television 

HF radio, telephone, teletype, 
trail, radio, television, film 

HF radio, telephone, teletype 

HF radio, telephone, teletype, 
trail, radio, television 

HF radio, telephone, teletype, 
trail, radio 

HF radio, telephone, teletype 
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• 

The order does not imply preference or priority, nor do 

multiple listings imply a need for all of the Alternatives. They 

are each possible solutions, each with its own set of advantages 

and disadvantages. Information is presented on each to bettwe 

equip community members to decide which, if any, would be appro-

priate for their specific application. 

Finally, mention should be made of two other types of need 

which were mentioned only indirectly in the body of this reporti 

these are the need for training, and the need for information. 

Much today is being said about having the residents of the north 

assume more control over their communities, lives, and futures; 
+ 

it seems-tobe a goal which-most-wili deem-aluable. However, 

lack of training and of information are important factors in de-

terring northerners from reaching this goal. 

Where the blame lies for this situation is another issue; 

but unless the situation is corrected, it is unlikely that north-

erners will be able to assume the control they desire. 

In the area of communication, "the following steps might be 

considered in an effort to bring about change: 

- community residents, and groups of communities could 
meet and collectively define the communications 
needs of their communities; 

- where existing facilities are providing an unaccep-
table service, community memb-ers could meet with those 
responsible and explain to them the changes they 
would like to see; 

- members of communities could be assigned the res- 
ponsibility of obtaining detailed information on 
required communications systems, and on suppliers 
of communications services; 
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- many native northern groups have already had  expérience 
 with certain systems; they could be contacted in an 

effort to obtain more information and an evaluation of 
system performance; 

- southern-based industries which have established in 
the north could be contacted in an effort to develop 
a sharing system for communications facilities or 
training; 

- when it becomes obvious that certain skills will be 
—required on an ongoing basis, certain community mem- 
bers should be encouraged to seek out specialized 
training so that those skills may become more widely 
resident in the north; 

- northerners could seek to establish their own training 
centres in the nnrth where those having received spec-
ialized training in relevant areas can assist others 
the same, and can do so in native languages. 

Undoubtedly many of these have beemattempted in the past, 

and some have been successful 'while others have been failures. 

In spite of disappointments, it is important that the people of 

the north strive to be better informed, and to continue to ex-

ert pressure for the changes they want. 

• 
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