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ABSTRACT .. 
. The precise purpose of ~is thesis to to e~amine the 

r 
scien tific development and conunercial application o~ satellite 

\ telecorrununication technelogy in ,Canada. This thesis will be 

a study of the evolution of such satellite technology in 

Canada and the public and priva'te institutions that have 

shaped and have been shaped by this technological explosion. 
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RESUME 
• 

Le but précis de 'cette thèse est d'examiner le dêve-
, 1 

loppernent scientifique et l' appl'ication corrunerciale de la 
l , 

technologie des télécommunications par satellite au Canada. 

Cette thèse ssora une" étude du développement de telle tec1/no-
1 

10gie des sa telli te s au Canada ~t des organÎsmes publïcs 'et 

privés qui ont dévelop'pé cette évolution de la technologie' 

des satellites et qui sont influencés par ce tte évolutj.on. 
, ~ 
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PREFACE 

This dissertation deals wi th 'the subject of the scien-

tific development and conunerci.al application of satellite te1e-

communications technology in Canada. Th'is thesis will be a 

study of Canadian institutions in the space conunun~'cations 
, [ 

field and their rela tionship to the developing technolQgy. 

The status of earlier and current scholarship has only dealt 

wi th this topic in a fragmentary manner" There is an urgent 

need fo,x an >updating of the materi'al due to recent develop-

ments- especially in the field of 14/12 GHz technology. The 

proposed contribution of this thesis is to sununari ze and 

analyze aIl the recent sate lli te communications programs into 

a comprehensive whole in the light of the new wave of space 

conununicat.ions tec,hnology. 

While l alone am responsible for any shortcomings that' 

remain, l have benefi t ted greatly from the assistance and counse 1 

of certain indi viduals and organi zations. l owe a vast debt te 
_J 

the people of Spar Aerospace Limi ted for- their information in 

relation to satellite prograrns. l am also greatly indebted to 

the staff of the Department of Communications of the Canadian 

government for their excellent responses of my inquiries. l 
) . 

also express my thanks ta' Professor Nicolas M. Matte 1 OC QC., 

of the Institute of Air and Space Law at McGill University whose 

teacning materials and publications were of great assistance. 

iii 
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INTRODUCTION 
• 

At the dawn of the space age_, scientific studies in 

Canada were ?:J.ready underway with the goal, of applying space . " 
'> -

technolegy to trie existing land-based telecommunications ~systems. 

At this time there was an active scientific research program in 

the physics of the upper reaches of the atmosphere, particular1y 

the ionosphere. 

The U.S.S.R. inaugurated the space age with the launch-

lng of Sputnik l on October 4th, 1957. Five years later, 

Canada b~c,ame the. third nation to own and operate a scientific 
1 

experimen ta spacecraft when Alouet-te l was sent into orbi t on 

September 29 h, 1962. 

Scienti ic experi:ments utilized Alouette l as weIl as 
\ 

Alouette ""'II whi~h followed in 1965 'and ISIS l in 1969 and ISIS II 
\ 

in 1971. These ~cienti fic experimenta! satellites established 

Canada 1 s capacityl to des,ign, build and operate satellites. These 

satellites;> aIse proved th~te techno1ogy had ?- greai;: 

potential to resolve problems in Canada's telecommunications - -

systems. 

" Comprehensive studies be~inning in the mid-1960 's explored 

the potential of satelli tÉ! tech ology to overcome specifie pro-

blems peculiar, to Canada's conun ications network, Le. the long 

distances between conununities 1 e variations in terrain and 

mete9rological conditions, and the increase in consumer demand 

,for telecommunications service. These studies were undertaken 

- l -
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by the federal goverrunent and the teleconunw1ications cornpani~~. 

, 
In the la te 1960 1 s the federal ~overrunent was faced with 

an e~tremely important policy decision in relation to telecorn-

munications by satellite. The federal government had to decide 

..; . 
whether telecommunications by satellite should be 0 the responsl-, 

bi Il ty of a gove rnmen t agency or the responsibi li ty of te le com-, 
>\. 

munications companies in the private sector of the economy. 

The solution was found in the creation of a company in 

which joint owne;:-ship was shared by the federal government and 

the Can~dian teleco~unications companies,~ Provision was also 

.made for the participation of the.: general public. ThlS company 
, .1 - r 

'-' called Te'lesat Canada was incorporated by an Act of Parliament 
-' 

. 
on September .lst, 1969 te establish an. qperate a domestic 

satellite teleconununicatlons system. 
1 

Telesat' Canada has implemented four major programs designed 
1 

to provide Canada with an advanced éonununications satellite sys-r, 
1 \ 

tem." These programs consist of the Anik A prograrn, the Anik B 

program, the Anik 1 C program, and the Anik D prograrn. 

The raIe of ure federal governrnent has also been e:x:trem~ly 

strong in the area of the s~tific research and develoPlient of 

communications satellites. The federal government -has funded 

most of the major projEfcts, proyided scientific and technical 

advice and even ini tiat~d m4 teëhnological concepts wi thin 
!l 't 

their oYlIL-1aboratories. 

The federal Department of Communications (DOC) is charged 
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with promotin:9 the d~veldpment- an4 the: efficiency of cornrmmica-

tians in c~a?a, and Iwith helPing! canfian' comrn:"'iCati~'!s sys~ems 
and facilities adjus to changin conditions. Tc help arry ollt 

, \ /~f 

this mandate 1 the De un rtakes research il:} many areas 

! 
1 of conununications. 

There fore, the federal overnment is inva.l ved in sate IIi t 
l 4 

commun~y::at\.ons on two levels .. On the level of scientific re-

search and develapment, ~e ffderal governrnent has an extrernely 

acti ve role through thê fedeta 1 Department of Corrununica tians. 
1 

On ~the level of commercial applications of satellite commutl·'ica-

tions, the federal government shares joint ownership of Telesat 

Canada a10ng with Canadian te1ecanununications companies. 

It shoul~be carefuIIY~ted that the fed~ral government 

in th.e 1980' s faces sorne important issues that need to be re-

solved in this decade. One current issue is the problem of> 

earth station ownership and ,use by pri vate ci tizens who' illegally 

receive messages frdm ·satellites. Another current issue is the 
J J -1 ..... 

, need for the federal government to set up a centralized space 

agency far Canada. 

The main structure of the thesis is. organized to provide 
o 

an outline of the major scientific l"'esearch and development 

proljrams of the federal governrnent as well as th~, major cortuner

cial programs of Te lesat Canada. The thesis i8 di vided -'along 

these two lines. The first three chapters provide an o-trervieW' 

of the major institutions in Canada in the scientifiè research 

• 

1 
1 

1 
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and development of satellite cèimnunications technology from 

the 1950's to 1980 .. The lapt three chapters of ·the thesis 

"" deal with the conunercial prograrns of Telesat Canada and the 

role of Spar Aerospace Limited as a prime contractor in the 

aerospace business. 

Therefore, the goal of this dissertation ~s to pro

vide an ove.rview of the scientific deve10pment and conunerçial 

application of satellite commWlications techno1ogy in Canada 

"" from the 1950' s until 1980. This evolution along these two 

'parallel levels is the focus of the thesis. This involves an 

examination of the scientific technology and the major insti-

tutions tl'lat have played a role in the evolution of this 
il • ' 

technology. The conclusion te the thesis will summarize the 

scfentific dev,elopment and co~ercial application of satellite 
l ' 

communications in Canada ~rom, the 1950 ' s until 19'80c. The con-

clusion will aiso deai wi th two vital issues in the 1980 1 s facing .. . 
the federal gOJlernment-e~rth station ownership and the need for 

a centralized space agency for' Canada. 

It should be not~d that this dissertation places i ts 

emphasis upon two maj or .themeEj- policy and technology. The 

lega1 aspect has received a miner emphasis due to this multi-

disciplinary approach of the thesis. Wherever possible, l 
, 

ha-ye tried to inciude a' legal aspect te ~he subject-matter 

wh~ch will be mostly ~n the contractual spl1.~re. 

Please note that the time period of this thesis oniy 

v c 
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runs to the end of 1980. The delay ïs àue to the d~fficulty 

in obtaining updated government documents in this field as 
~ 

weIl as pressing commitments on my time fram other sources. 

" 
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CHAPTER·I 
• 

THE EARLY SCIEN~IFIC P~OGRAMS (1957-1969) 

Th~ mos,t striking feature of Canadian act;i vi ties in 

space during this period from 1957 to 1969 was the extreme 

fragmentation of space activities across the country and be-

tween various federal government departments •• Scientists 

and technicians were at work in nearly every province of 

Canada. The technological infrastructure consisting of in-

stallations for launching vehicles by rocket or gun, ra~r 

facilities, tracking stations, rad10 stations for communicat-

ing wi th sate IIi tes, and laboratory faci1i ties were widely 

distributed across tl)e nation. G result was a complicated 

fragmentation of jurisdiction and functions resulting in an 

appearance of a "grass roots" activity.l 

A profile of the Canadian space infrastructure in 196?I 

in terms of levels df expenditures, gives one an illustratiôn 

of this fragmentation. In 1965-66, the total level of expe",ndl-

ture in Canada on space scientific research and developmen~ 

projects was about $30 million. The federal government spent 

$17.5 milli?n on space projects, the United States government 

s~ent $4.5 ffi111ion, ~d $6 million was spent by private in

dustry. The total number of scientific, engineering, and 

technicians numbered about 1,500. 2 

The federal government had 15 major government-supported 

- 6 -
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programs in operation at this time. 3 This juri~iction was 
, 

divided between the Defence Research Board, the National Re-

se arch Council, the Department of Industry_, the Department 

of Transport, and Atomic Energy of Canada Limited. Responsi- r 

bilities for space programs were assumed by various governmént 

departments under their usual terms of jurlsdiction. 4 The~e-

fore, the Defence Research Board based its jurisdiction on 

defence research, the National Research Council through its 

university support program, the Department of Transport through 

5 lts adminlstration of the Radio Act and 50 on • 

. Canadian activities in space during this period can be 

divided lnto three sectors. The first sector was the purely 
t 

scientifl€ interest in the upper atmosphere and space which 

nad been undertak~n from the ground and later from balloons, 
, 

rockets and satellites. T~e second sector was the technical 

infrastructure which involves the provision of the rockets, 

small satellites and the launching facilities required with an 

emphasis on the development of a space industry and the new 

space technology involved. The third sector dealt with the 

combinatlon of satellite technology with communications technology 

to develop satellite telecornmunications. It should be noted that 

the federal government was deeply involved ln each of these areas 

in terms of government programs. 

The first sector of Canaq~an activities in space during 

this period was the· purely sClentific interest in the physics 

of the upper atmosphere, especially in the ionosphere. The 

f 
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federal government departments that took the lead in the 

deve,lopment of scientific programs in this area were the De-

fence Research Board and the National Research Council. A 

brief summary of their activities will be outlined. 

Beginning in 1947, the Defence Research Board con-

ducted an active research program ln the physics of the upper 

atmosphere and space. This began with ground-based radio 

measurements and by ground-1evel and bal1oon-borne optical 

6 measurements. The launching of Sputnik l on October 4th, 

" 
1957 create~ a strong i~pression amongst scientlsts at the 

Defence Research Board. These scientists immediately realized 

the potential of thlS new space technology to extend present 

ionospheric research to high frequency dommunicatlons in this 

region. A pOllcy decision was made by the Defence Research 

Board to explore the possibilities of doing 50.
7 

During the International Geophysica1 Year (IGY) in 

1957, rockets were used by the Defence Research Board to in-

vestigate spectroscopie and iQnic characteristics of the upper 

atmosphere. An importan~' phase -of this scienti~ic research 

was directed towards improving communications through an under
, ,;' 

standlng of the physics of the ionosphere. To this end, several 

ground-based measurements uSlng radio wavelengths from.a few mm 

to many km were made in conjunction with rocket and satellite 

measurements. These scientific experiments lnvo1ved a study of 

the absorption, reflectlon, partial reflectlon, scattering, 
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dispersion and polarization of radio waves emitted from ~ 

transmitter as weIl as those of natural origin. Â -parallei 

" and complementary program of communlcations research aiso pro-

d d th t
, 8 

cee e at e same lme. 

The Defence Research BOard built the Prince Albert 

Radar Laboratory (PARL) to carry out a specifie program of 

ionospheric research wlth a deferce~~~~ntation. The Iabo

ratory eomprised a high-power ultra-~gh-freqUeney radar 

capable of being used for researches in radlO propagation and 

to track rockets and satellites at long range. The Prince 

Albert Laboratory aiso had a number of accessory facilities for 

recording variations in ionosphe~ic conditions and fluctua

tions in the earth's magnetic field. 9 

The key program that was undertaken by the Defenee Re-

search Board was the Alouette-ISIS program ln which the satel-

lites involved were built entlrely in Canada. In 1959, an 

agreement was reached between the Defenee Researeh Board and 

the National Aeronautics and Space Administration (NASA) in 

the United States. lO The agreement stated that the Defenee 

Research Board would build and NASA would launeh a top aide 
o 

sounder in 1 satelli te to obtain information on the upper side 

of the atmosphere, whieh could not be obtained by ground-based 

measurements. Il 

The Canadian content of the program was to deslgn an 

lonospherie sounder for installation in a satellite and to 

" 
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12 ,eonstruet three engineering models. The Defence Rese rch 

Board was also supposed to provide in Canada gkound-baS~d 

telemetry and recording apparatus for recordi~g satelt~te 

sounding signais and te exchange eep'~es of ail ionogtams wi 

13 
eooperat~ng ageneies as they were produeed. The Amer~ean 

content of the program was to have NASA provide the launch 

, 14 
1 
1 vehl.ele. 

1 1 
FollowinÇ{ the formation ot" this agreement, work br/gan 1 

at the Defenee Researeh Board on the des~gn of sueh a satellit 
1 

in January 1960. The satellite, known as Alouette l was fabricated 
, 

and integrated in the 1aboratories of the Defenee Research Board 

which had prcgram responsibility. The scientific sate1l~te was 

1aunehed on September 29th, 1962 into a lOOO-km eireu1ar orbit 

at an inclination of 80 degrees. It eontained four experiments 

consisting of the topside sounder, a cosmic-noise experiment, a 

very low frequençy (VLF) reeeiver, and an energetie partie1e èx-

15 
per~ment. 

Alouette l was the first seientific satellite designed 

and built entirely by a nation other than the United States or 

the Soviet Union. It was also the first spacecraft to be 

equ~pped with the long extendible,storable, tubu1ar,extendible 

member (STEM) antennas which have sinee beeome standard e1ements 

of the space programs of many other nations.~6 A1'Ouette l had 
~t 

the task to measure and 'report on phenomena in the earth's upper 

atmosphere, providing a kind of radar map of the ionosphere from 

above. 
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~ Alouette l had a design life-expectancy fane year but the 

satelli te lasted ten years. Alouette l ontributed to the 

advancement of global information about upper regions 

of the ionosphere. 

Following the successful launch of Alouette l, agree-
\ 

ment was reached in 1963 between the Defe ce Research Board 

and NASA to embark on a joint prograrn of aunching four more 

satell~tes, which would constitute the io ospheric resea~ch 

\ . 17 
satellite program of both the Untted Stat s and Canada. 

This scientific prograrn was to be known a the International 

Sate IIi tes for Ionospheric, Studies (ISIS) prograrn. The general 

objective of the ISIS program was to con uct comprehensive 

studies of the ~onosphere by extending scope of the Alouette 

l mission both in altitude coverage the number of iono-

spheric pararneters investigated. 

'The approval of the Canadian ta the ISIS pro-
r 

gram was made contingent on the full part~cipat~on of Canadian 

industry. The aim was that by the end of the program a skilled 

industry wou1d exist in Canada for designing and building space-

craft. A special vote by the Canadian Parl~ament was provided 

18 to fund the ISIS program. Therefore l funding of the prograrn 
'1 

by the Canadian government in 1963 was contingent upon the 

creation of a space technological and industrral infrastructure 

in Canada. 

Design work on Alouette II l;legan àt the Defence Research 

) 
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Board in March 1~63. Meetings were also held to inform 

Canadian industry wi th detai Is of the program . The Defenee 
.. 

Research Board and the Department of Defence Production also 

held meetings to select suitable companies for the manufa 

anô design of the satellite. The RCA Victor Company Lirni 

in Mont~eal was selected as prime contractor, and the de 

Havilland Aireraft of Canada ~im~ted in Toronto was select~d 

as sub-contractor. Industrial personnel commenced design work 

with Defence Research Board personnel in Septernber 1963. 19 

Alouette II was 1aunched on Novernber 29th 1965, ~nto a 

SIS-km by 2900-km orbite A sister satell~te, Explorer XXXI, 

was launehed by the sarne launch vehic1e and in nearly the same 

orbit as Alouette II. The purpose of the dual launch was to 

permit nearly simultaneous comparisons between the scientific 

data obtained by the sounder l VLF, and electrostatic probe ex-

periments in Alouette II and the probes in Explorer XXXI, and 

to provide ion and electron temperature and ion composit~on data 

at the height of the satellite for-use with the sounder data. 20 

Design work on ISIS l commenced in March 1964. The 

Defence Research Board retained responsibi1ity for th~ space-

craft system design, command system design, and the spin main

\tenance and att~ tude control system design. The prime con-
\ 

~actor, the RCA Victor Company Limited, wàs made respons~ble 

f~r the des~gn of the other systems includ~ng sound~r electronics, 

\ 
telemetry, power, spacecraft construction and ground support 

\ \ 
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systems. 
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\ 
, \ 

1he prime contraétor was also responsib1e for the 
\ 

construction, integration and testing of the spacecraft. One , 

engineering mode1 had to be bui1t for testing purposes. 21 \ 

ISIS l'was launched on January 3~th, 1969 into a 90 

degree inclination orbit of 575-km perigee and 33I5-km apoge~. 

ISIS ! was designed to carry 10 experiments in the spacecraft'. 

These experiments included a swept frequency sounder, a fixed 

frequency sO'under, a very lew frequency VLF recei,ver 1 a cesmic-\ 
\ 
\ 

noise experiment, energetic particle detectors, a soft electron \ 

"spectremeter, a cy1indrica1 e1ect:r:'ostatic or Langmuir probe, 

an.:-:.ion' probe, an ion mass spectrometer, and a very high fre-
, j{ 

" 22 
q~ency (VHF) beacon. 

l,DeSign work on ISIS II commeneed in Decerober 1966 with 

~e pr~me contractor selected to be the ReA Victor Company 
/ 

/ 
/ Lirni ted. The prime contracter was made responsible to the . 

Defence Research Board for aIl aspects of design, construction, 

integration, and testing of the spacecraft. Twelve experiments 

were ta be carried on the spacecraft of which ten experiments 

were to perform the same measurements as those on ISIS 1. The 

rernaining two experiments dea1t with the behavior of certain 

opt~cal lines in the aurora. 23 

On April l, 1971, ISIS II was 1aunched into a near-

circu1ar orbit of 1356-km perigee and a, 1423-km apogee. As 

the most advanced scientific ionosphere satellite, ISIS II 

expanded the frontiers of knowledge of the aurora bo~ealis 

" 

\ 
li 

,/ 

~ 

\ 
. \ 

\ 

\ 
\ , 
\ 
\ 

\ 
\ 



- 14 -

in its measurements o~ light radiation in the upp~r a~~e. 

The missions of Alouette l and II are naw finished, 

sinee bath satellites remained operational for nearly ten 

years. The missions of ISIS l and II were extended through 

and ended at the end of 1979. Specialized ISIS projects were 

undertaken at the University of Calgary in Alberta, as weil 

as the Aerospace.Products Division of SED Systems Limited, 

Saskatchewan. \ 

Because of'the increasing importance of co~unicat~ons 
satellites, the plans for ISIS III were cancelled. The plan 

for the ISIS III satellite was to put it into a highly eccentric 

orbit reaching out to between 6 and 10 earth radii in order to 

24 study the ionosphere out to the magnetospheric boundary. The 

joint Canada-U.S.A. Her~-program took precedence over the 

final phase of the ISIS program. 

As a direct result of the Alouette l and the ISIS pro-

grams, a team of scientists and engineers was developed at the 

Defence Research Board that was skilled in reliable spaoecraft 

design in both its mechanical and electrical aspects, and that 

was accustorned to operating with private industry in Canada and 

the Uni~ed States. Also, the DeÏence Research Board personnel 

becarne accustomed to dealing with NASA and ko using advanced 

25 
management systems in coordination with that'body. 

\ 

In summary, the Alouette l and the ISIS programs made 

an extremely important contribution ta the scientific knowledge 
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) 

of the environment in which radio communications takes place. 
1 

These programs also set up the Canadian technological infra-

structure that was required for advanced communications satel-

26 lite technology. 

The National Research Council also had a long-standi~g 

interest in ionospheric physics, 1ncluding meteor physics. 27 

An early pre-Sputnik interest in cosmic-ray research was ex-

panded ~nto extensive'measurements of energet~c partiele fluxes 

in the auroral ~onosphere over Churchill, Manitoba, using 

rockets and satellites. A number of rockets containing instru-

ments to study e1ectron densities and temperatures, were flown. 

Other rocket experiments counted the number of micrometeorites 

encountered. In a related experiment, auroral radars were 

opereted at a number of northern stations during the Inter-

28 national Geophysical Year of 1957. 

One of the early National Research Council programs 

in~plved the reception of satellite telemetry transmissions • 

. Beginning with a project undertaken for Professor J. Van Allen 

to record the transmissions from the Injun III and Injun IV 

satellites in 1961 and 1962 the work progressed through a 

ser~es of measurements w~th the Alouette r satellite to later 

work with weather satellites.
29 

A major responsibility of the National Research Council 

during this era was in the provision of the engineering support 

necessary for the rocket exper~ments carrieàout by its own· 
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staff and by the universities. The National Research Council 

also operated the Churchill ReS~:h_ Range and gave financial 

support to university upper~atmo5phere and space research. 

The second sector of Canadian aotivi~ies in space dur-

in~ this period was in the area of the technological develop

ment of rocket and satelli~~ChnOIOgy and the development 

of a specialized Canadian private industry ta manufacture these 

products. ThlS sector ln Canadian Space activity consists of 

rocket and satellite development and production activity. 

The A10uetté l and ISIS programs generated a considerable 
. 

capability in satellite technolbgy. General design and develop-

m~nt work'initlally began in Defence Research Board laboratories 

but the bulk of the work was later contracted to the de Havilland 

Company in Toronto and the RCA Victor Company Limited in Mont-

real. The result was a iatel~ite manufacturing capability that 

was capable of deSigninf' constructing, and testing complex 

spacecraft of a moderate size. This result was due te a policy 
, 

decision by the federal government in 1963 to transfer space 

technology from government laboratories to Canadian private 

~ustry. This policy decision was refle~ted a~ a condition 

of approval by the federal government for th~ ISIS program. 

Slnce 1960, RCA Victor Company Limited made a progres-

sively stronger cornmitment to space work. This industrial 

program côvered 3'4 programs of space research, 7 programs of 

design and manufacture of satellite systems, and 16 prograrns 

\ 
\ 

\ 
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of design and/or manufacture of earth station systems in 

0\ support?f satellites. This space activity was conducted 
... 

mostly from 1961 until 1966. In this period, space work 

at ReA Victor was performed for 31 separate agencies for a 

total value of almost $29 million. Almost $9 million of 
~ .. 

space work was performed by RCA Victor in 1965. ReA Victor 

divided its space activities into three major areas: space 

research; satellite work: and ear~-based facilities in 

support of satellites. 30 
,. 

Satellite work started at RCA Victor in 1961 with the 
''1 

development and manufacture of simulators, beacons and re-

peaters for the American Re1ay communications satellite. This 
-

was followed by the design, development \ and production of solid-
\ 
1\ 

state FM telemetry transmitters for the ~louette l and Explorer 
:: 31 

XX satellites. Therefore, the foundation of satellite com-

,municàtions electronic deve10pment was established at a very 

early period in the space age at RCA Victor. 

In September 1963, RCA Victor was granted the prime con

tractor role for the Alouette II and ISIS l satellites. 

Activities on the Alouette II Lnvolved the development and 
, 

manufacture of telernetry and tracking transmitter equipment, 

as well~as assistîng the Defenee Research Board in phases of 

design, construction, testing and lau~ching of the spacecraft. 

On the ISIS l satellite, RCA Victor carried the management 

responsibility for spacecraft design, de velbprnent, rnanufacturing, 



" 
integFation, test and laun~hing· of the spacecraft. Major por-

tions of the contract were sub-contracted, but t:he final satel-

lite ~as integrated and prepared for launching at RCA victor 

facilities. The sarne rnethod was involvèd in the ISIS II satel-

l , t 32" 1. e. 
& 

Facilities for the design and manufacture ~f satellite 

systems at RCA Victor included a special engineering ,office and 

labora tory 1 a "clean" spacecraft ,integration area, special test 

equipmen t, and a spacecraft component assernb ly area. In addif 

tian, there was an environmen~st laboratory whieh con-
. ~/ 

tained equiprnent capable oË./testing components and systems 

through space env1.ronmental requirernent.
33 

Therefore, the 

.Mouette l'and ISIS progr~s -be;lped generate the stills and 

faciLitie~ necessary for RéA 'Victor to mee~bhe requirernents 

of the space age. 

Activities related t~ satellites b~gan tn 1960 at the 

, de Havi 11and Aireraft of Canad~ Lirnited in Toronto. These 

a~tivit~es began with the formation ~f the A~uette l satellite 

contract with the Defenee Research Board. The contents of this 

eortttact involved the design, development, manufacture ~d test 

of the Alouette l spacecraft structure and its associated sounder 

34 • antennap. In the period tr~ 196~ to"1966 this company carried . 
out over $6 million in space business, of ~hich $4.3 ~illion was 

for export businéss. 

• 
One notable result of the klouette l prograrn was the 

.;,.. 

. --

• 
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~~velopment of a family of devices known as the Storable 

Tubular Extendible Member (STEM) which has been used .... on more 
,4 

than 100 satellites. The unique sounder antenna requirements 

of the Alouette l program 1ed de Havilland ta exploit a con-

cept, originally devised by a Mr. George Klein of the NatlOnal 

Research Council, for unfurling long over-lapped metal tubes 

stored as a fIat tape on a drum in t~e satellite. STEM devices 
, 

have been used for a broad variety of applications. Most notably, 

STEM devices have been used on the manned Mercury,' Gemini 1 and 

Apollo programs. 35 

Beginning in 1963, de Hav~11and was the suh-contractor 

for the ISIS program, with RCA Vïctor as the prlme contractor. 

Thé contractua1 respànsibilities of de Havilland centered around 

the spacecraft structure (as in Alouette 1) , but were ext'énded 

-~o complete spacecraft stluctural layout and design~ thermal 

design, antenna design, orbi,Kl. calculations and vehicle dynamic 

1 
. 36 ana ySl.s. -'. __ 

F~or the Alouette II spacecraft, de Havilland provided 

manufac~ur~ng services, sounder antennas and support personnel 

at the Defence Research Board and at the launching range. 

For the ISIS l spacecraft, the structure and mechanical devices, 

iCncluding ha~dling and support equipment" were built, tested 

and integrated by de Havilland, and personnel were provided on' 

a continuing basis in th~ Systems Management Office at RCA Victor . 
. 

De Havilland also provided staff for the satellite payload terms 
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which followed the spacecraft through assembly, integration, 

t t , d l h' 37 es ~ng an aune ~ng. 

It should be noted that ~ t was a specialized section . . 
of de Havilland that carried out all of the above space_ 

activities .• This special group was known as the Special Pro-

ducts and Appli~p Research Division of de Havilland. Th~s 

small group later formed the basis of SPAR Aerospace Limited which 

took i ts ini tials from the old de Havi lland group dealing with 

ae ras pace ma tters. 

Another notable company that was involved in space 

activi ties at this time was Bristol Aerospace Lim~ ted which was 

~nvolved ~n the development of the Black Brant rockets. Bristol 
... 

,ê.erospace Limi ted, in close cooperaüon wi th the De fence Re-

search Board, developed a family of commercial sounding rockets 

to explore the upper atmosphere. Black Brant rockets wfi'!re used 

for the Canadian research program for the upper atmosphere, and 

were sold ta varia us organizations in the United States and 

West Germany. Over one hundred Black Brant rockets were sold 

covering an altitude range of~n 100 and 600 miles and 

carrying payloads of 40 to 500 lbs. 38 

A number of companies becarne involved in space activlt,ies 

during this era. These companies which helped to form the 

nucleus of a growing Canadian aerospace industry included the 

following: Computing Deviees or Canada Limi ted, Aviation Electric 

Limited,' EMI Cossar Limii;ed, Canadair Limited, CAE Industries 

," 
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Limited, Canadian Westingh9use Limited, Sinclair Radio 
1 

Laboratories Limited, Ferranti-Packard Electric Limlted, 
1 

Barringer Research Limi ted. Catladian Industries Liml ted, and 

the Bell Telephone Company of Canada Llm~ted. Sorne of these 

industriai programs have been research and development cost shar-

ing programs with the federai government 1 some have been 00 

, 
dornesti espace proje cts 1 sorne have been export: sales, and others 

h b 1 · d . l 39 ave een pure y prlvate omestlc sa es. 

The third sector of Canadian acti vi ties l.n space during 

this period dealt wl.th the combination of satellite technology 

with communications technology to develop satellite telecom-

munications. The use of satellite communications, l.n order 

to improve Canada 1 s te le communications , came under a great 

dea1 of s.tudy by the federal governrnent and prl vate industry 

during thlS perlod. These organlzations had an understanding, 

ear 1y in the space age,' of the pos'sibili ties of usin<;? satellites 

to link Canada' s isolated communities j.nto the national tele-

communica tians network. 

The Canadian government department which took the lead 

in this area was the Department of Transport. The Departtnent 

of Transport had legal jurisdiction for the administratlon of 

the Radio Act. The Department of Transport, under this Act, 

regulated and controlled radio transmission and reception xn 

Canada, and assigned radio frequenoles to users. Following 

the success of the American satellite communication projects, 
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.. 

Te Istar and Relay, the Department o.f Transport entered into 

an agreement with NASA in April 1963 to partic1.pate in the 

testing of experimental commun1.cat1.ons satellites, Iaunched by 

NASA. 40 

This MemorandUIl1 of Understanding of August 1963 in-

cluded an obligation by the Department of Transport to build 

an earth station .which was bU1.1t near Mill Village, Nova Scotia, 

roughly 80 miles southwest of Halifax. 41 The technical design 

of this experimen tal communica tians satelli te ground station 

was based on the use of the NASA Appl1.cat1.ons Technalogy Satel-

11. te to be launched in 1965. RCA vi ctor Company Liml ted was 

selected as the prime contractor for systems integration. One 

reqU1.rement of this program was a "significant" Canadian con-

tent and ertgineering invol vement in the program. Construction 

and testing of the experimental canununications satellite, ground 

station was completed by RCA victor l.n February 1966. 42 

The Canadian telephonfi;! l.ndustry also showed an early 

interest in the development of sate IIi te technology for satel-

lite teleconununications. This industry showed a precise in-

terest in providing telephone,. teletype and TV service to 

northern cornmunities in Canada. In 1965, Bell Canada and 

Northern Electric agreed to undertake a technical and economic 

study to be made of a saterUte telecommunications system in 

43 Canada"' s Far North. This study culminated in a joint decision 

in mid-1966 to proceed on an experimental basis to deve lop an 

\ ' 

., 
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unattended Arctic earth station for field trial at Bouchette, 

Quebec. Bell Canada set down the design specifications for 

this eârth station and Northern Electric was sub-contracted to 

make a design to meet thesê specifications and to manufacture . . 
44 an earth station prototype to be installed at Bouchette. 

The northern Canadian e~vironment creates extremely 

unique condi tions for the system design of a telecommunications 

system.- This is dùe to the harsh weather conditions, the re-

moteness and the smallness of the communities to be served, and 

low circuit requirements. Bell Canada had an early apprecia-

tien of the capability of a conununications satellite system 

for the Far North. 
, 

Beginning in late 1966, private industry and the federal 

government began te show an interest l.n a domestic satellite 

telecommunications system for Canada as a whole. 
t 

,The end re
l 

suIt of this explosion of proposaIs and government preparatory 

studies was the creation of Telesat Canada as we know it today. 

Private industry had an ear).y interest in a satellite 

teleconununications system to serve dornestic markets. In 

October 1966, at the hearing of the Board of Broadcast Governors 

on the use of ultra-high frequency television bands, an im-

portant proposaI was made. Niagara Televis·ion Limi ted and Power 

Corporation of Canada Limited proposed to set up a satellite 

telecommunications system to distribute television progr~s 

for a third television network.
45 

In March 1967, the Trans-
. 

Canada Telephone System and Canadian Nationa1jCanadian Pacifie 
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Te le communi cations p1aced a specifie proposa1 for a dornes tic 

satellite communications system beÎore the federàl govern-

ment. 46 

In September 1967, the RCA Victor Company Limi ted of 

Montreal Issued a proposa1 setting up precise design require-

ments for a communications satell~te within the capabilities 

of Canadian industry.47 
, 

In January 1968, Northern Electric 

announced an agreement with Canadair Limited, of Montreal, P.Q. 

and Hughes Aircraft Of~OS Angeles, California, to forro a group 

to design and build satellite corrununications equipment. 48 

The federal government undertook a nurnber of pfeparatory 

"" .'" 
studies in recognition of the growing possibi1i ties of domestic 

satellite commun~cations system. The Science Secretariat of 

the federal government's Pri~ Council Office commissioned in 

May 1966, a report enti tled "Upper Atmosphere and Space Pro-

49 grams in Canada." This report was published in February 1967. 

lt was fo1lowed by a Science Counci1 report enti tled liA Space 

Program for Canada" in July 1967. 5'0 Both of these federai 

government reports urged action to secure the al,location of 

frequencies and orbital positions for a Canadian domestic com-

munications satellite system. Both reports also endorsed the 

capabili ty of Canadian private industry to undertake the manu

facture and design of aIl of the important elements of such a 

.. 51 
commun~cat~ons system. 

. ' 
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Due ta increasing interest in the subject matter of a 

domestic satellite te lecommunications network < in July 1967. 

the Canadian Prime Mini~ter 1 Lester B. Pearson, announced the 

creation of a special Task Force on this matter ta be under the 

jurisdiction of the Science Secretariat of the Privy Council 

Office. The specific mandate of the Task Force was to advise 

the federal government on satellite palicy in general and, in 

particu1ar, on the use of satellite technology for domestic 

communications. 52 

The findings of the federal Task Force and its recom-

mendations were submitted to the federal government early in 

November 1967. Finally, a White Paper entitled nA Dornestic 

53 Satellite Communication System for Cafiada" was published on 

March 28th, 1968. This White Paper as.a poUcy paper helped 

form the legislation that created Telesa t Canada. 

To summarize this chapter, the federal government made 

several import~t decisions from 1957 to .69 as part of this 

period of scientifi~ pro~rams. In 1963, the federal govern

ment approved the ISIS program with the implied condition 

that related space technology would be developed by Canadian 

. d ' d f th f '1" 54 ~n ustry l.nstea 0 e government ac~ ~tl.es. In 1969 , 

the federal governmen t decided that Canadian space programs 

should be transferred fram ionospheric research ta satellite 

" ch 1 55 communl.catl.ons te no ogy programs. 

In 1969, the federa1 government finally took a tenta-

tive step towards establishing sorne form Of governrnent machinery 
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to coordinate space activity through the creation Df the 
1 L-

Interdepartmenta1 COnUlll.ttee on Space. This was an effort to 

create a bddy to review and coordinate and review Canadian 

space activity 1 recornmend plans- and proposaIs, consider fideral 

government space poIicy, and· recornmend the optimum use of re-

sources. This ad hoc commit tee has a mandate ta coordlnate the 
,0 

various federal governn:.ent interests in activities ln relation 

to the up~er atmosphere and space. However, this intèrdepart-

mental corrunittee has limited powers and is not the equlvalent . 

l ' d 56 to a centra lze space agency. 

In 1969, the Telesat Canada Act was passed by th~ Par1ia-

ment of Canada which marked the end of this period of scientiflc 

exploration of the ionosphere and the beginning of the era of 

sate IIi te conununi cations. ~ 7 The Te 1esat Canada Act directed 

the company to utilize to the extent that lS cormnercially prac-

ticable, Canadian research, design, technology and facilities 

in research and development connected with its satel11te 

systems. 

The se, four decisions from 1963 te 1969 he Iped bring 

Canada from its early stage of scientific exploratlon.of the 

upper atmosp~ere to the threshold of commercial satellite 

communications. The federal government developed the space 
.,( 

{ industry during this pe,Flod an se t up a gove rnmen t 

commi t tee ta coordinate Cahada 1 s a in space. This 
--

goverrunent machinery was set _ p to deal Wl. th the growing 

\ 

.. 
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participation of Canada in space activities. 

\ The next chapter will trace the scientific 'research . 
and development prograrns that followed the programs of the 

1 

1960' s. One program was the Hermes program which demonstrated 
; 

thé capabi1i ty of high-powered television transmissic:n in the 

14/12 GHz frequency bands. Scientific research and develop-

ment programs had gone beyond the primitive and elementary 

stages of satellite communications to a more refined stage 

of direct broadcasting by satellite. 58 Clearly, more ad-

vanced forros of satellite communications were to be d~veloped 

upon the basic knowledge of satellite conununications acquired 

in the 1960' s. 
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Department of Industry, Trade and Commercei the Department 
of Energy, Mines and Resourcesi the Department of Fisheries and 
Oceans; the Depa~trnent of the Environmenti the Dep~rtment of 
External Affairs. The Treasury Board and the Department of 
Natioonal Health and'''Welfare ate observers. 

, . 
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S'The Canadi~~Space Program: Five-Year Plan (80/81-
84/85) Serial No. OOC.--6-79DP DiscuSsion Paper, Department 
of Communications, Government of, Canada, January 1980, p. ,16. 

, ' l '1 .'" 

S8 For a detaiI~~:legal analysis of the international 
regulation of direct broadcasting by satellites see Paul 
Fauteux, Pour une réglem~ntation internationale de LA RADIO
DIFFUSION directe par SATELLITES, Annals of Air a~ Space Law 1 

Volume V, Insti tute an-d Centre of Air and Space Law, McGi 11 
University, Montreal, Canada, 1980, PP\, 427-447. One can 
also study his document prepared under) a grant by the Social 
Sciences and Humanities Research Council of Canada in the 
Spring of 1980 en~it1ed "La radiodiffusion directe par 
satellites: une impasse significativè dans l'encadremènt 
juridique cles relations internationales" . 
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CHAPTER II 

HERMES--THE EVOLUTION OF 14/12 GHz TECHNOLOGY (1969-1979) 

On January l7th, 1976 the Communications Technology 

Satellite (Hermes)l developed jointly by the United States and 

Canada, was launched into geostationary' orbit in order te be-

gin a series of user-oriented applications experiments. This 

launch culminated nearly seven years of intensive planning and 

preparation on the part of NASA and the Department of Communi

cations of Canada (DOC).2 The principal purpose of the pro gram 

was ta demonstrate the feasibility of high-pawered televisian 

transmission in the 14/12 GHz frequency bands and to provide 

users wi th addi tional oppor"t.uni ties for experimentation. The 

spacecraft is viewed as the forerunner of the direct-to-home and 

direct-to-community satellites of the future. 

Planning for the project began in 1969 when Canadian 

officiaIs decided to focus space research and development in 

the field of direct broadcasting by satellite. Canadian offi-, 

cials contacted the Off,ice of International Affairs of NASA about 

the 'possibility of conducting a joint communication satellite 

experiment to pioneer the use of the 14/12 GHz frequency bands, 

which had been recently allocated for satellite broadcasting 

experimentation. NASA agreed to the Canadian proposaI and after 

two years of comple~ negotiations, a for.mal l~orandum of 

- 35 -
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Understanding was signed by the Department of Communications 

and NASA. 3 NASA readi1y accepted the Canadian proposaI that 

the last satellite of the ISIS program be cancelled and that 

funding be placed into the development of the new experimental 

communications satellite. 

The M.emorandum of Understanding 1 signed on April 20trr; 

1971, out1ined the responsibilities of NASA and the Departrnent 

of Communications. The Department of Communications took on the 

responsibility to design, build and operate the spacecraft. 

T~e Communications Research Centre (CRC) of the Departrnent of 

Communications was the design authority and the prime contractor 

for the Hermes satellite. 4 

NASA undertook to PFovide the iaunch vehicle, the high

power travelling-wave-tube amplifier; spacecraft environmental 
/ 

test support, and launch and operational support to place the 

satellite in geo-stationary orbite NASA's Lewis Research 

Centre (LeRC) in Cleveland, Ohio, was designated as the re

sponsible American agency.5 

In May 1972, an agreement was signed bétween the Depart-
{, 

ment of Communications and the European Space Research Organiza-

tion, (ESRO) now the European Space Agency (ESA) , under which 

ESR.Q ag'reed to develop an extendible solar blanket and associated 

solar cells aS well as two 20 Watt travelling-wave-tube ampli-
, 

f ' d 'l'f' 6 ~ers an a parametr~c amp ~ ~er. 

Both the Department of Communications and ~ASA agreed to 
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carry out an experimental program in satelilte oommunications. 

As a consequence of this, NASA and the Department of Communi-

cations set up a procedure whereby invitatl0ns were sent to 

organizations in the Unlted States and Canada respectively to 

tender communication experiment proposaIs.! 

The objectives of the program in ralation to the techni-

cal conflguration of the spacecraft were as follows: 

(l) Develop and flight-test a high power travelling-wave-tube 
amplifler (TWTA) havlng greater than 50% efficiency with 
a saturated power output of 200 Watts at 12 GHz. 

i~ _Dev~1Qp and flight-test a lightwelght extendib1e solar 
array with an initial power output greater than 1 kW. 

(3) Deve10p and flight-test a 3-axis 'stabilization system to 
maintain accurate antenna boresight positioning on a 
spacec~aft with flexible appendages. 

'fA 

(4) Conduct satellite communications experiments using the 
12 qnd 14 GHz bands and low-cost transportable ground 
terminaIs. 8 

'A'€- the Fourth Corrununications Satellite Systems Conference, 
-

held in April 1972, three general technlcal objectives for the 

prograrn wére formulated. The first was to test the effectiveness 
/ 

of the l~ GHz band for downllnk transmissions ta small, low-cost . 
earth stations. A second related objective was to demonstrate 

the feasibility of UP{ink television transmission at 14 GHz from 

transportable earth ~ations. The third objective was ta test 

experimental spacecraft subsystems and compon~nts which could be 

used in possible future communlcation satellite systems. 9 

The United States and Canada devised their own methods 

\ 
\ 

\ 
\ 

.. 
\ 
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for soliciting proposaIs for In the United States, 

NASA,·specifically the Office of Applications, issued a notice 

of experimental opportun~ty to federal agencies, corporations, 

and u~~ver5ities, and invited interested partiesd(;o submit short 

l tt 'd' , h" 10 e ers ~n ~cat~ng t e1r 1ntent to propose an exper~ment. 

Those parties indicating intere$t in the project were 

provided with info,pnation concerning prior experiments on ATS-I, 

3, and 5, and were subsequently briefed con.cerning the specifi,c 

requirements for experimentation with Hermes. F!nally, those' 

groups who wished to be consider~d for participation in the US 

portion of the program submitted proposaIs .de.tailing their pro

gram plan, overali goals, terrestrial requ{rements and evalua

Il tion plans. 

To assess the merits of each experiment, NASA set up a 

screening mechanism consisting of an evaluation panel composed 

of specialists in the fields of space technology and social 

service satellite applications. Each experiment proposal was 

evaluated to determine whether the experirnent was designed to 

contribute to the solution of a significant social problem and 

whether use of satellite facilities was essential to the objec

tives of the proposed experiment. 12 

The evaluation panel aiso reviewed the proposaIs te 

assess the financial credibility, technicai capability, and 

generai competence and experience of the experimenter, NASA 
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offered to assist organizations subrnitting proposals in their 

efforts to develop a credible experimental concept by provid-

ing them with technical advice as weIl as the benefits of its 

prior experience with similar user activities. 13 

The experiment groups were responsible for obtaining 

their own fun ding for the program oevelopment, ground~terminal 

procurement and installation, and related management costs. 

As with previous user satell~te projects, NASA offered ta pro-

'de f Il' '" 14 Vl ree sate lte transmlss~on tlme. 

Canada, since 1973, had operated the Anik A satell~te 

system, which provides many of ~ts remate areas with rellable 

telephane, radio and television service wlth a frequency of 

6/4 GHz. The Hermes program was not intended ta supplement 

Anik A directly, but rather as an opportunity to determine 

ways in which advanced satellite technology could be used to 
, 

meet a variety of specifie public service needs at a frequency 

of 14/12 GEz. The focus of the Hermes program was on experi-

mentation which would serve "as a cata1yst to glve new direc-

tions to the deve10pment of te1ecommunications systems for 

education and social services de li very " .15 

In relation to the Canadian experiment select~on process, .., 

th~ Department af co~unications sought public participation at 

aIl leveis in arder ta devise a camplementary program of techni-

cal and social service demonstrations. Thus, the Department of 

Communications informed potentlai user groups about the program 

1 
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by holding a series of meetings open to representatives from 

universities, federal and provincial government departments, 

and private organizations. Also, the Department of Communlca-

tions organized various regional and nationa~ committees to 

coordinate the efforts of the prospect~ve users with the over-

all Canadian Hermes program objectives. The Minister of Com-

municatlons appointed an independent evaluatlon commit tee whose 

purpose was to select ~those experiments which would further 

Canadian social, Icultural, econOffi1C and technological goals. 16 

To obtaln the greatest advantage from the Hermes program, 

the Department of Communlcat~ons decided ta offer its facilities 

(at relatively low cost ta the Department) for experimental use. 

The 49 proposaIs recei ved were evaluated against cn. teria of 

scientific merit and social relevance by an lndependent evaluation 

committee under the chairmanship of Dr. Henry Duckworth, presi-

dent of the University of Winnipeg and past-chairman of the Royal 

Society of Canada. The Minister of Communications accepted the 

recommendation that 33 exper~ments be approved. Nin~ of these 

experimental proposaIs were subsequently withdrawn and one new 

proposaI was accepted, leaving a total of 25 accepted proposaIs. 

In addltion, 15 new proposaIs were subsequentIy accepted re

sulting in a total of 40 exJerimental proposals.1 7 

f 

The 15 technical experiments related to the improvement 

uf 14/12 GHz space communications technology and spacecraft 

technology. The technical experiments included evaluatl0n of 
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earth station performance, scientific experLments, and measure-

ment of precipitation attenuation. The 25 social experiments 

related generally to improved rnethods of providing te!e-h~alth, 
~ K ~ 

tele-education, community communications, adrninistrativE(- and 

b d t · . 18 roa cas ~ng serv~ces. 

The DOCLs Communications Research Centre (CRC) offered 

to assist the conmdttee ~n evaluating the technical requirements 

of each proposaI. Contrary to the situat~on in the United 

States, where the experirnenters built and owned their earth 

stat~ons in the majority of cases, the Department of Cornrnunica-. 

tions constructed and reta~ned ownership of aIl ground term~nals 

installed in Canada for the experiments. Satellite time was also 

provided without charge, as ln the United States. The additional 

financial obligations assumed by the Department of Communications 

were based, in parti from the fact that the Canadian experiments 

wer~ of a shorter duration than the US experiments, thereby re~ 

quiring more centralized management and coordination, as weIl as 

a sharing of some ground facilities for experirnent~ involving 

th h · 19 e sarna geograp ~c areas. 

Fo11owing two years of experimentation, the Department 

of Communications not only carried out its own internal assess-

ments of the experiments but let a number of cpntracts for 

independent evaluations, and, with NASA, pub1icized the whole 

program iri a symposium organized by the Royal Society of Canada.' 

Responsibility for further analysis or evaluation rested with 
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those active in the disciplines affected by the experiments. 20 

The Canadian user dernonstrati~n approach ernphasized the 

experimental, rather than the quasi-operational nature of their 

activities. In this regard, the Department of Communications 

allowed various users to phase their e~periments in shortened 

but intensive time slots, with opportunities for repeat exper1-

mentation if needed. This procedure permitted a sharing of 

graund terminal'hardware amongst selected USers. In addition 

ta the technical experiments, the Hermes program investigated 

the passibility of using satellite and related ground tech

nologies to deliver essential social, medical, and cultural 

21 serV1ces. 
. ~ 

The experiments concerned with tele-education were carried 

out by a variety of groups. For examEle, t~e P~b11c Service Com

mission of Canada studied the passibility of training federal -

employees in their home offices via 9atellite. It is expected 

that such a procedure would reduce employee training costs and 

"celerate the educational processes. Lakehead University in 

Thun~~ Bay, Ont~riol broadcast mathematics education programs 

in ~der to determine whether the instructional skills of 

teachers in remote areas could be improved by means of satellite 

. , 22 .commun1cat1ons. 

In the Province of Quebec, the University of Quebec was 

involved in a communications experiment from mid-October 1976 

until March 1977. During the period of the experiment, campuses 

/ 

1 ' 
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in Montreal, Quebec City, Tro~s Rivières, Hull, Rouyn, 
\ 

Rimouski, Chandler and 7 other locations in the Province 

were linked together by means of the transmission of courses 

and documents, tele-conferencing, and teaeher training e~er

eises. The use of 3m and 2m ear~ stations was a new step to 

linking together a modern university which has scattered 

l .. 1 23 campuses aeross a arge terr+tor~a area. 

In British Columbia, Distance Education was involved 

in the transmission of educational prog~ams frorn a ~ earth 

station from Vancouver to 2m earth stations at cable TV, 

linking points in Chilliwaek, Kelowna, and Campbell River. 

Another 2m earcn station was loeated at a community college 

in Dawson Creek and a television receive only (TVRO) wa~ placed 

at a lumber camp at Pitt Lake. Between lUid-October 1977 and 
l '# 

mid-December 1977, these communities received educational broad-

casts with such tapies as job training, lumbéring, earth physics 

and Indian eulture. This experiment provided~valuable ex-

perienee in order to aid the planning of educational broadcasts 

to scatt:red mountain communities. 24 

One of the leading experiments was eondueted between Carle

ton University l'n Ottawa, Ont. and Stanford University near San 

Francisco, California. These two universities exchanged courses 

during a full academic year from Sepbamber 1976 to May 1977 with 

a two-way video system. This experiment was a valuable illustra-
I 

tion of the exchange of expert infor.mation and lectures between 
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t d , t t ' " 25 wo ~s an un~vers~t~es. 

The Ontario Educational commvnications Authority (OECA) 

was engaged in an experiment using 2m earth st.ations in the com-
.' 

munities of Fort Francis, Chapleau and OWen Sound in the period 

from June 1978 to August 1978. This experiment was supposed to 

extend the OECA educational broadcasting network to the cable 

t 'th ,,26 sys ems ~n ose cornmun~t~es. 

From September 1978 to December 1978, the University, 

of Montreal used a 3m earth stati'on in Montreal, P.Q. and 2in earth 

stations in Rimouski, Hauterive and Sept Iles to provide 

courses in nursing for students at the three locations, in 

order to compare the effectiveness of such methods with the 

t ' 11' t th l . 2 7 ex ens~on courses norma y g~ven a ose ocat~ons. 

Physicians and health professionals in remote communi-

ties in Newfoundland were part of a Hermes experiment from 

April 1977 to mid-June 1977 in important telemedicine com-

munieations. A 3m earth station situated at Memorial University 

in St. John 1 s Newfoundland, w.p,s used to transmit medical educa-

tion programs to physicians and other health care personnel, 

to four hospitals in Stephenville, St. Anthony, Goose Bay and 

Labrador City. 2m earth stations were placed on the roofs of 

these hospitals ta pravide for TV reception and twa-way voiee 

communications. At one point, a medical discussion was under-

taken among the five sites, led by medical staff fram Memorial 

University. One lasting effect af this experirnent was the 
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deve lopment of greater cooperation between the hospi taIs which , 

had been achieved before fram other methods of cornmunicatio;s.2~ 

In addition ta providing centinuing education te medical 

professionals in remote areas, the Memori~l Unlversity of New

foundland experimented with the transmission of various medical 

data, lncluding electrocardlograms, X-rays, and laboratary bio-, 
. ---

medical data. Equiprnent which allowed medical personnel to 

examine eyes and ears remotely and ta monitor pregnancies was 

also tested. 29 

The Unlversity of Western Ontario conducted a sirnilar 

experlment to ascertain the feasibillty of utilizing satellite 

communlcations ta assist nurses stationed at remote areas in 

the conduct of activltles relating to patient examination, 

decision-making, and consultation. And the Rural Health Society 

of Victoria, British Columbia, attempted to determine the degree 

to which two-way television transmission between medical special-

ists located ln urban areas and health officiaIs in remate aIfeas 

could raise the quality'of basic health care services available 

t h . hab' t f l .. 30 ote ln, l ants 0 rura communltles. 

In the sphere of community communications, important 

exchanges were carried out during the Hermes program. The 

great size of Canada's territ~ry with its extremes of geography, 

as weIl. as the low density of its population, have long created 

strong barriers to the development of close IlnkS between 

separated communities in Canada. Thus, many of the experiments 
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were designed to reduce barriers between Canadian conununities 

and to aid in deve loping a spl.ri t of cooperation between these 

communi ties . 

On~ experiment in community communl.cations involved the 

University of -Saskatchewan, Regina and the Quebec Ministry of 

Education established a cultural exchange between two franco-

phone communi ties, one l.n Zenon Park, Saskatchewan, and the 

o~er in Baie St. Paul, Provl.nce of Quebec. This experiment 

was conductesl--15ê.t:ween February 1978 and May 1978 and the con-
f " 

tent of the pr~gr~ included discussions of agriculture, re- ... 

creation, educatik and government. The satellite utilized 3m " 

earth statl.ons to relay two-way audio and vl.deo communi~ations .31 

Another communications sxperiment was project Ironstar, 

conducted by the Alberta Native Communications Society whose 

goal was to provide native people with information and to link 

native communities more closely with their representatives in 

the provincial caI?i taL of Edmonton, A.lberta. A 3rn earth station 
: .. 

in Edmonton transmitted adu1t education, cornmunity interest 
, 

and school programs to native communities in Wabasca-Desmarais, 

~ort Chipewyan and Assumption in rtorthern Alberta. The content 

of these exehanges covered topies spch as housing, hea1th, roads, 

employment opportuni ti~~1egal aid, Indian coun,ci 15, and fire-
! 

arms control. oThe expkriment took place in two stages, from 

October 1976 to February 1977 and from August 197;1 to December 

1977. 32 

\ 
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There were two important exper~ments designed to explore 

~tne utility of satellite communications for the development of 

cultural associations between native communities. One experi-

ment was conducted from May 1978 to September 1978 by the Wa Wa --, 
Ta nat,ive corrununications association of northern Ontario. This 

, '" 

experiment used lm earth stations to link radio stat10ns in the 

communities of Sioux Lookout, Fort Hope, Trout·Lake and Sandy 

Lake with radio programs in tne-Ctee language. In a paralle l 

experiment, the Tagramuit Nip1ngat, an Inuit association used 

~lm earth stations to link rad10 stations in Inuit communities 

on the shores of the Hudson Strait, i.e. Sugluk, Payne Bay, 

Wakeham and Koartuk. 33 
, 

Provincial governments and their entities in Canada 

were interested in the use of Het1l1es as a means for centraliz-

ing administrative and management operations. As an example 1 

the "establishment of high-quaJ,..:!-:ty t,elephone communication links 
'~..f-.' 

arnong its various offices was the experimental objective of an --.......-
acti vi ty that was' conducted by the James Bay Deve lopment Cor-

poration. The HydrQ Quebec <Research Institute tested the 

feasibility of using satallite technology lnstead of high

frequency radio to maintain contact with power stations in 

northern Quebec. The government of Ontario experimented with 

.' the delivery of governmental services to remote areas of the 

PfbVJFce i and finally, the Manitoba Government Centre 

sateIlite-mec1iated' teleprocessing experiments betweJ 

initiated 

govern-

ff ' . " - d 34 ment 0 ~ces 1n W:Lnnl.peg an Ct tawa. 
0. 

~. 

') 

, , 
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Mr. De Ibert D. Smith stated: "The set. of Canadian ex-

periments ha~_displayed, at times, a certaIn lack of planning 

and o+,ganization, but Canadian officl.als view their flexible 

experirnent plan as an impetus to creative uses of the space

craft" . 35 The Canadian experiments hav~ been more varied 

than those of th~ United States. It should also be noted that 

the prirnary evaluative responsib~litY was ,legated to the in

dividual experimenters, each of whom repart\d thel.r conclusIons 

té> the Department of Communications. The Department of Com-

rnunications then assessed the experiments for an overall deter

rnination of the feasibili ty of an operaÜonal application of 

broadband communication satelll. te technology: 

For Canadians, the "Hermes program was designed ta assess 

the proposition that a. communications satellite can be an effec

tive mode fo,r delivering public interest service$. ',to widely 

dispersed user groups operating, smaU, law-cost .;Jround transmit/ 
. \\ 

receive terminal~. For Canada, the experl.mep~)ere a first 

venture into user experimentation, which shaped the future tele-

communications policy of Canada. 

The 0 Hermes transponder and earth stations were capable 
<'1 

of supporting T~ or radio broadca.st, educaj:ional TV with a voice 

or data return channel, TV origination frpm remote locations 1 

~ 

t~o-way TV for te le conferencing , telephon (two-way voiee) and 

digital communications, including experimental time-division 

/ 
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multiple-access (TOMA) signaIs. The earth stations were 

located adjacent to the users premisesi in school yards, on 

uni vers i ty carnpuses, near ot--..on pub lic bui Idings, on the 

roofs of hospi taIs 6r high rise buildings and on metropoli tan 

parking lots. 36 

-In Canada, the required earth stations were acquired by 

the .Department of Communications, and were loaned to approved 

experimenters. There were five different types of terminals 

for a total of 24. There was one fixed 9m antenna located 

at the Conununications Research Centre near Ottawa, Ont. and the 

rest of the earth stations were transportable. Prior to the 

commencement of each experiment, earth stations would be shipped 

to selected locations, installed, and checked out with the 

satellite and experimeiter equipment and turned over to the 

experimenter for operations. Usually 1 these ~ctivi ties, for a 

g~ven experiment, were carried out by 1-2 tecbnicians and were 

37 comp 1ete d in 2 to 3 weeks. 

The 3m terminals were installed and operated by DOC con-

tract ,personne 1. The 2m and lm terminals were usually installed 
\ . 

and tested by DOC contract personnel, but were opera~ed by the 

experimen ter. However, several experimenters success.fully 

un de rtook . installation and checkout in order to gain greater 
. 38 . 

expe rlence. 

During the experiments, aIl maintenance was performed 

.r!y DOC contract personnel, usually on othe basis of complete 

, ) 

i 
1 
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replacemen t of one of the electronic sub-uni ts. At the end 

of eac~ experiment, the earth stations were dis.mantled and 

prepared for shipment to the locations for the next experi-

, 39 
'ment. 

The \earth stations were divided into five different 

types. The largest earth station, with a 9m,antenna, was 
1 

located at the Communications Research Centre near Ottawa. 

This fixed terminal was capable of transmi tting 'fV, data and 

telephone voiee conununications. There were also two trans-

portable TV transmit 3m terminaIs which had the same conununi-

cations capabili ty as the fixed 9m antenna. These could be 

:::oved by road, rail or barge and one could be dismantled for 

air transportation. The 3m earth station was equipped with a 

1. 2 kW klys tron power amplifier for transmission an-q. a para

metri c amplifier for reception. These terminals were dê-

veloped for the Department of Communications by a ç~adian 

firm, SED Systems of Saskatoon. 40 

A 2m earth station which has a capability to receive 

TV and ta transmit and to receive a telephone channel was also 

used. It was equip.ped with a tunnel diode amplifier for re

ception and a 20 W TWTA for transmission. The earth station con-

sisted of the antenna and two outdoor electronic uni ts plus three 

indoor units. Typically,<the earth station was mounted on a 

wooden base weighted down with concrete block.s or, stones. The 

2m earth station could be erected or disassembled by two men in 
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.. 

about 8 hours. When packaged for shipmen t, the terminal 

weighed 409 k9,~i9ht of these earth stations were developed 
, 

in Ciillada for the D~'rtrnent of Conununications by SRAR Aero-

space ~td.41 \ 

A lm telephony ear'tJ1 station wi th a capabi li ty to trans-
", 

" 

mit and receive a telephone ch-qpnel was also develqped for the 

Hermes program. This earth statidn was also equipped wi th a 

20 W TWTA for transmission and a tunnel diode amplifier for 

recept1on. The earth station co.sisted of the antenna and two 

outdoor electronic units plus two indoor uni ts. When packagea-
r 

for shipment, the earth stat10n weighed 273 kg. Ten of these , 

terminaIs were developed for the Department of Communications 

by SPAR Aerospace Ltd. 42 
.: 

To illustrate the capability of a satellite such as Hermes 

for TV broadcasting, several TV recei ve-only (TVRO) earth sta-

tions were developed by the Communications Research Centre. One 

of these had a 60cm antenna which was capable of receiving a 

good quality TV sig/\a1 when located near the center of the 200 W 

beam. It had been demonstrated bath outdoors and whole recei v-

ing signaIs through a window, \tihen located wi thin an office 

building. These small earth stations were sufficiently small 

that they could be carried as personal baggage on a\rcraft. 

They were assemb1ed and put intooperation to receiv~ a signal 

from Her.mes in lè~s than 30 minutes. 43 

The social se\vice exper1ments in the Hermes program 

\ 
\ 
\ 

\ 
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demonstrated that 14/12 GHz conununicatl.ons technology was .. 

avai1ab1e to link indi viduals, " organizations, and communi ties 

effeetively in any part of Canada. More importantly, the ex

perimental satellite links made potential users aware of the 

communications technology that could be used to meet social 

service delivery needs. 44 

The Hermes program also made groups available of the 

barriers that existed in relatl.qn ta access to satellite trans-

ponders and earth statlons. The Canadl.an government began to 

review the rigid r~gulations in relation to access to satell~te 

} technology. Other barriers to service deh very by sateillo tes 

were inherent in the traditional organl.zational instltutional, 

cultural, and professional structures. In these experiments, 

45 the barriers were successfully overcome. 

The Hermes communications experiments illustrated that 

although tnany of the groups dl.d not have a r~qul.rement for full-
'-

time use of a satellite transponder, there were no technical 

or operational barriers 
\ 

to prevent 'tirne-sharing the use of one 

transponder amongst':"many geographically wide ly spaced groups. 

Although considerable flexibility in the Ume and duration of 
j 

access to a transpond~r might be desired, it was found during 

the experiments that the experimenters always controlled their 

requirements to match the precise time periods that were 

allocated. A pre-emption to accommodate an emergency situation 

was exercised in Canada on only two occasions and by NASA of 
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, 
Canadian time on only one occasion during three years 1 in-

dicating that rigid defini t~on of access was possib le. 46 

The high power of the Herme,~atellite and the fre

quency band of operation made it 'feaJible to use small earth 

stations which could be inst~.;-rn physically sui table 

locations without the need fr -coordinate these with terres

trial conununicatians syste? Hence 1 i t was possible ta 

install complex video or other comrnun~a tians links in a 

matter of weeks without regard to difficulty of terrain or 

geographical sepa.ration. Once installed, it was shown that 

the relati.vely complicated earth stations could be operated 

by personnel who did not have specialist technical training. 47 

It was demonstrated that one technician with an 

assistant could routinely install and check put an earth 

station ~n either urban or difficult remote locations. The 

quality of the video reception and the voiee links us~ng Hermes 

in the remote locations was ,spectacular, taking into account the 

normal difficulty of access in these areas an~ making a coropara

ti ve analysis ~i th existing communications. 48 ~ 

It was found, particularly with respect to the soc.lal 

services applications, that multi-disciplinary approaches to 

solving problems were necessary. As a result of the Hermes 

experiments, "an improved awareness ~f the potential of tele-

communications developed and the s atelli te program emerged as 
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a catalyst that stimulated numerous spin-off benefits and 

49 development activlties in other areas." 

The Hermes program met aU of its ~nitial objectives 

so successfully that additional objectives were established 

and three separate program extensions were authorized. The 

fl.rs1: extension (the third year of Hermes operation) was used 

ta carry out longer-term experiments that could not be accom-

modated in the ini Hal planning. The second extension, to 
, 

September 1979, was arranged ta meet a request for TV and 

telephony demonstrations at a variety of sites ln Australia. 

A third extension, to January 1980, had been authorized ta 

meet a follow~up Austral~an request for demonstratians dur

ing the rainy season. 

However, on Nove:mlil~ 24th, 1979, contact was lost with 

the satellite due to a,n anomaly in th~ earth sens or of the 

satellite 1 s attitude 'control system. Communications Research 

Centre officiaIs stated that at 8:06 p.m. on November 24th, an 

anomaly re-occurred in the earth sens or of the satellite 1 s 

control system, which in turn caused a loss in attitude con-

trol. At 8: 11 p.m. aIl telemet~y data ceased and at 8: 14 p.rn. 

virtually all radio frequency (r.f.) signaIs vanished because, 

it is believed, of a change in the satellite 1 s orientation. 50 
. 

Both the Communications Research Centre and NASA 

monitored ~e satellite for any sign of telemetry signaIs but 

none were ever received. OfficiaIs believed that the satellite 
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was rotatl.ng slowly w~th its solar arrays or "wings" t~pping 

sufficiently away from the sun to cause the 10$s of r.t. signaIs. 

AU attempts to change the satellite' s orientation were unsuc

cessful. 51 

At the tirne of the Australian experiments 1 Australia' s 

Minister of Post & T~lecommunications stated that, " ... the 

recent experiments using the Hermes satellite could not have 

been conternplated without the facilities made available by the 

Department of Communications and the technological support of 

~ts sen~or officiaIs .. The Canadian government is a wprld 

leader in the development of domestic satel~ite systems 

It should be noted that ih the original plan for the 

Australian experiment, Hermes was only to be used in Aùgust and 

September of 1979. The Department of Communications and NASA 

had originally agree.d to swltch the satellite off in mid-October 

of 1979. When the Australian Post & Telecommunications Depart-

ment requested an extension of the tests, the Department of Com-

munications cautioned tha t the satellite was two years past i ts 

design life and that it cou Id ~at guarantee that a satellite 

failure would not occur. The tests, invQ1ving earth stations 

in northern Queensland in rain attenuation tests 1 were to con-

elude in late January of 1980 when the satellite was to be shut 

down permanently. However 1 the failure on November 24th, 1979, 

eut short these planned experiments. OfficiaIs have stated 

that the satellite at tha t time was in such a l!igh orbi t 1 that 
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there was no risk of it every falling to earth. 53 

The design of the Hermes satellite centred aroW1d three 

major advanced technology subsystems: 

- A unique new transmitting tube, mOre powerful than ahy 

satell~te has carried to date. It delivered 200 watts of power 

at about 50 per cent !3fficiency, compared wi th the roughly six 

watts and 30 per cent efficiency of the tubes in conventionai 

s a te IIi tes. 54 

. - In order to provide enough e lectrici ty to operate the powerful 

transmitta-r, the satellite had two large but very light sails. 

These saiis were studded with about 27,000 individuai power cells 

to convert solar energy to electricity. The sails each measured 

about 22 feet long by four feet- roughly toree tirnes as long as 

the diameter of the satellite body. They remained packed, like 

accord1ons, on the side of the spacecraft until it attained 
" 

operational orbit. Then, upon command from the earth, their 

protective covers were blown off and they unfolded. 55 

- Because the sails of the spacecraft had to rotate to face the 

sun and its antennas had to point accurately earthward; the 

satellite itself had ta remain stable. Designers, therefore, 

had to develop a method of three-axis stabilizatio~ 50 that 
\ 

s light drifts cou Id be \Continually_ corrected by small jet_s 

powered by hydrazine gas. Even s light movements of the 

satellite in space would critically affect the direction of 

signaIs. The antennas focused the signaIs 0:1: the satellite, 
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much like a flashlight beam, illuminating areas on earth about 

a time- zone wide. The stabilization system, therefore, had to 

maintain antenna pointing accuracy ta within one-fifth of a 

56 degree. 

• 

This feature was quite diIferent from the sp~n-stabiliza-

tion systems used by most present-day commUIll.eations satellites. 

Spin-stabilized satellites remain stable by spinning Uke a top. 

Because their solar cells are on the outer body of the space-

craft, Little more than a third of the cells are in sunlight 

absorbing energy at any one instant. The Hermes sate 111 te 

could not afford the luxury of sueh a low-efficiency power 

source; hence the solar sails. 57 

In terms of conununiea tions capaci ty, the sate lUte pro-

vided the equivalent of two co1our te1evision channels, more 

than 2,000 voiee circuits and over 4,000 audio FM channels for 

experimental use. However, only one of these television 

channels was powered by a 200 Watt TWTA (travelling wave tube 

amplifier) that allows te1evisïon signais to be recei ved at the 

earth station having an ~enna diameter of two meters. The, 

second television channel had only a 20 watt final amplifier. 

These two channels were transmitted from two satellite antennas, 

each with a 2.5 degree circular beam width and with a foot-

print on the earth of about 184Q km. in diarneter. 

Along with the 200-watt travelling wave tube and its 

power conditioner 1 the Hérmes conununications subsystem consisted 
1<, 

.. 

• 

t 
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of a high-sensi ti vit y , high-gain receiver, '20 watt driver/ 

transmitter tubes (supplied by the European Space Agency, which 
" , 
a'lso supplied the solar cells, prototype blanket and parametric 

amplifierj, and two independently steerable 2.5 degree beam

width antennas. 58 

The transponder transmitted to earth on frequencies 

between 12.038 and 12.123 GHz and Il.843 to 11.928 GHz, receiv-

ing 'on frequencies between 14.205 and 14.290 and 14.010 and 

14.095 GHz. The receive frequency band was 14 GHz to 14.3 GHz, 

in two 85 MHz pass bands. The transmit frequency band was 

Il. 8 GHz to 12 .• 1 GHz, in two 85 MHz pass bands. Communications 

consisted of colour television, two-way voice, FM broadcast, and 

data channels. The maximum output power was 200 watts on 

antenna land 20 watts on antennas 1 and 2. The salar power 

system consisted of 2 solar sails measu~ing 7m x 1.29m each with 

an initial powe~ output of 1300 watts. The spacecraft body sol~r 

power was 100 watts maximum, with 2 batteries with 5 amp-hour, 

24 cells eaçh. 59 

.. 
The precise specifications of the Hermes satellite were 

as follows. The launch weight was 676.1 kg and the launch 

vehicle was a o.s. Delta 2914 with Castor Il strap-an motors. 

The usab1e weight in geostationary orbit was 346.0 kg. The 

height was 177.8 cm, the width was 200.6 cm and the,depth was 

167.6 cm. The position in synchronous orbit was 116 0 west 

longitude. The SHF antennas had a beamwidth of 2.5 0 and a 

4 /., 
,\ .. --.or-
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gimballed, boresight steering range of 15°. The attitude 

control systems had a 0.10 accuracy in pi tch and roll and a 

1.1° accuracy in yaw Ca side tp side moventent) .60 

The major participants on the Hermes program in Canada 

in the government sector included the Department of Communi-

cations which had Canadian program responsibili ty. The Depart-

ment of Supply and Services had the responsibility for con-

tracts management. The Department of National Defence had 

responsibi lit y for ,inspection serv~ces and acted as storage 

61 battery consultants. 

The major industrial participants in Canada °for this 

project included Spar Aerospace Limi ted in Toron ta which 
, . 

manufactured the spacecraft structuFe and the mechanical sub-

systems. RCA Limi ted of Montreal 1A\ich built the electrical 

and electronic subsystems and the earth stations. SED Systems 

Limited of Saskatoon aiso built earth stations as weIL as com-

puter software for orbital maÏleuvers. Bristol Aerospace of 

Winnipeg built the electric~l units. 62 

In 'the United States, the governmental agencies that 

were involved in the prograrn. were NASA which delegated U.S. 

program responsibility to the Lewis Research Centre and launch 

responsibility to the Goddard Space Flight Centre. The U.S. 

industrial corporations involved in the pro gram cons~sted of 

TRW and Litton Industries Yihich built the 200 watt trans-

mitting tube and Thiokoi buil:t the apogee motor. Hamilton 
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63 Standard built the reaction control subsystem. 

The European governmental participant consisted of 

the European Space Agency which delegated Eur~pean program 

responsibili ty to the European Space Technology Centre. The 

European industrial corporations consisted of Thornpson/CSF 

of France which built the 20 watt driver/transmltter tubes and 

AEG Telefunken of the Federal Republic of Germany which manu-

factured the solar cells and blanket. FIAR of Italy built the-

power prccessor and GTE of Italy which built the parametric 

amplifier. 64 

The joint US/Canada Hermes program made a major contri-

bution to the development of sateUi te communication systems. 

Due to Hermes' excellent performance, it was clear that Canada 

did have the technological capability to provide vastly im-

proved- and relatl.vely inexpensive- telecorrununication servü:es 

anywhere in the world, to meet needs for the transmission and· 

reception of television, radio, two-way voice communication, 

data, graphies and many other types of information. 

Hermes' operational Ume was sharéd 50: sa ~tween US and 
1 

Canadian experimenters, under the over-all co.ntrol of the Ottawa 

65 
ground statl.on. ,Fixed and mobile ground terminaIs of various 

sizes were used at li terally hundreds of locations during the 

three and a haH years o.f expe:r;imentation. In addition ta the 

more routine ~xperiments, Hermes also demonstrated its flexi-

bility during the dl.sastrous 1977 floods in Pennsylvania, the 
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1976 Olympics and, using a New'York link, for the 1978 Third 

Inter-American Conference in Buenos A~es. 
\ 

Although Hermes was experimenta1, operational direct 
'. 

broadcasting satellites "could easily be common within a decade. 

Because of the international Ji.mp li cations , discussions are pro-

ceediilg in the pni ted Nation~ which c;;oul~ lead to acceptable 

international rules for direct satellite broadcasting between 

. 66 . natl.ons. . 

~ Therefore 1 the Hermes pregrarn wa~ a major factor in 
. ,..---c 

proving the sultability of t'he 14/12_ GHz band for satellite 

communications. The techno1ogy of the earth stations ~t 14/12 

,GHz frequency range proved td.)be nEi) more difficuIt tlfan at 15/4 

GHz and the higher pointing accuracies required for antennas were 

not difficult, Ln practice. Clearly, the Hermes 'progr~ was a 

major step for.ward in putting communications technology at the 
:'" 

service of h
' . 67 
wnanl.ty. 

The ~ next chapter will explore the scientific resêarch 

and deve10pment programs that followè'd the Hermes program. . 
, . 

i<. :'hese contemporary programs have extende(l the knowledge acqui;-ed 

auring 'the Hermes pro gram to d~termine the capability of ti new 
~, 

technoJ.ogy to fulfi 11 advance'd teleco~unications needs. ~ 
) 

• 
, .. 

\ 

A 



1 

l ' , 

( 

• 1. 

- 62 -

FOOTNOTES 'TO CHAPTER II 

lOnce launched by the Co~~ications Tecqnology Satellite 
was narned Hermes by the Canadian Minister of Communications, 
Hon. Jeanne Sauv~ . 

2The Department of Communications (DOC) was created by 
an Act of Parliament in 1969 to foster the orderly development 
and growth of telecommunications and to promote their accessibility 
to all Canadians. The Defence Research Telecommunications 
Establishment (DRTE) o~ the Defence Research Board was absorbed 
by the DOC. The co~unications research branch of the DOC i5 the 
Communications Research Centre (CRC) in Ottawa, which was aiso 
formed in 1969. The CRC is the public sector researeh- and de
velopment arm of the 'DOC. More comments will be made on the 
DOC and the CRC in Chapter III of thi'S thesis. 

3The 1egal reference for the,Memorandum of Understanding of 
A~i.1 20th, 1971 is the Canada Tr.eaty Series 1971 No. 14., 

4N•G. Davies, J.W.B. Day and M.V. Patriarche. The Trans1-
tion from CTS Hermes Communications E eriments to Anik B Pilot 
pro?ects, Abstract for the Department 0 Commun~cat~ons, CH 52-4/ """ 
178 ~OOO-0324, (Ottawa, ca~a, 1978), pp. 324-325. 

SIbid., p. 325. 

6The agreement took the form of an Exchange of Notes b~tYêen 
the Canadian government and ESRO wi th an attached Memorandum ë'!" 

!n erstanding both of which wére dated May 18th, 1972. The 1egal 
r erence is the Canada Treaty Series 1972 No. 19. Tl],e specifie 

SRO obligations can be found in article 3 of the Memorandum of 
Understanding. ~ 

7Ibid • t.: 
. 8 '.,.'l 

Ib~u" p. 324. 

9Delbert D. Smith, Teleservices via Satellite,' Ex eri
ments and Future perspect~~ve~s-,~~~N~e~~e~r~l~and~s~:~S~~~J~th~o-f~f~a~nd 

, NoordhQff, Alphen aan den Rijn, 1978), p. 14 7. 
, 

10 ' ' 1 Delbert D. Smith, Teleservices via. Satellite, p. 150. 

.... llIbid. • 

12Ibid • 

13Ibid • 

l~Ibid. The first group of U.S. experiment proposais for 
C'fS/Herme""STncluded submissions from Comsat Laboratories; the 

'Braz'ilian Space Research Ins.tïtutei the Bo~g Company; and r;.ew 

1 

1 
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Mexico Regional Medical Programi PennsYlvania State / Unt
versity of 1\.lberta, Canadai Stanford Uni versi ty / Carleton , 
University, Canada: University of COlorado 1 State University 
of New York; University of Texas, Austin 1 univer~ity of 
California, Los Angeles. 

lS Ibid., pp. 150-151. 

l6~., p. 151. 

-. 

l7N. G. Davies, J.W.B. Day and M.V. Patri~rche. The, 
Transition from CTS/Hermes Communications Experiments to-Anik B 
Pilot Pro~ects, pp. 328-329. Npte that the authors list 40 
projects ln Table 2, although their writings on page 328 add 
up to a total of 39 projects. This table has been reproduced as 
~ppendix 2. 

l8Ibid ., PP', 324 and 328. 

19Delbert D. ,Smith, Te1eservice~ ia Satellite, Experi
ments and Future Perspectives, p. 151. 

~ ,2GThe whol~ Hermes program is descri;;~;'in 1. Paghls 
(ed.) Herrne-e (The Communications Technology Sacelli te) Its 
Performance and App~ications, Proceedings of the Symposium, 
The Royal Society of Canada, Ottawa, Canada,. 1977 in three 
Volumes. . 

21Delbért D. Smith, Teleservices via Satelli~e, Experi
ments and FutuTe Perspectives, pp. 158-159. 

22Ibid., p. 159. \ 

\ 
\ 

23" ~ N.G. Davies, J.W.B. Day, D.H. Jelly and W.~. Kerr, 
CTS/Hermes - E~iments ta Explore the Applications of Advanced 
14/12 GHz Corom êations Satellites in Astronautics for Peace and 
Human Progress, Edited by L.C. Napolitano, (Oxford, U.K. and New 
York, U.S.A.: pergammon Press, 1919), pp. 331-332 . 

• 
24Ibid., p. 332. 

25 Ibid• ' 
-' 

26 Ibid• 

27 Ibid. 

28Ibid• , 331 -- p. . 
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29Delbert D. Smith, Teleservices via Satellite', Experi
ments and Future Perspectives, pp. 159-160. 

30 Ibid., p. 160. 

3IN. G. Davies, J.W.B.'Day, D.H. Jelly and W.T. Kerr, 
crS/Hermes - Ex eriments to Ex lore the A 1ications of Advanced 

2 GHz Commun~cat~ons Sate11~tes, p. 3 3. 

32Ibid., p. 332. 

33 Ibid., p. 333. 

340elbert D. Smith, Teleservices via Satellite, Éxperi
ments and Future Perspectives, pp. 160-161. 

35 b' d 161 ~., p. . 

w
36N •G. Davies, J.W.B. Day, D.H. Je11y and W.T. Kerr, 

crs Hermes - Ex eriments to Ex lore the A lications of Advanced 
14 12 GHz Commun~cations Satell1tes, pp. 321 and 324. 

37 Ibid. , pp. 324-325 and 329. ,., 

38 Ibid . , p. 329. 

39Ibid. 
? 

40 Ibid . , pp. 324-326. 

41Ibid. , p. 325. 

42Ibid. 1 p. 326. 

43Ibid . , p. 327. 

44 Ibid. 1 p. 333. " -
45Ibid . 1 pp. 333-334. 

46 Ibid., p. 334. It should be noted that a 50:50 time shar
ing system-wis set up between NASA and the Department of Communi
cations. ' The basic di vision was by alternate day usage. Be
ginning in May 1976, the year was divided into four 13-week 
periods. For one g~ven l3-week period, the Department of Com
munications had use of the satellite on Monday, Wednesday and 
Friday; NASA used the satellite on Tuesday, Thursday and Satur
day. Sundays wou1d alternate between the two organizations. 
The following 13-week period, the two organizations wou1d ex
Change the order of the days. 
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27, 
5°Depa 

1979, p. 

\ 
tmeht of Communications News, Release, November 

51Ibid • .-
>-

52INFOSP~, 
\ 

vo~wne Xl nwnber 4, Dece.rnber '~9 79 ~ p. l. 

27th, 
53oepartmen't of COnununications N~ws Releas~'~\ November 

1979, p. 2. ~ "'-, 

54Hermes: The Conununications Techno1ogy Satellitè~ 
pamphlet published by the Department of Conununications, NQ. ,CO 
22-19/1~78, (Ottawa, Canada: ;(.979) / p. 18. 

tions 

\ 
1 , 

55Ibid • 

56 lb id., P • 20 • 

57 Ibid. 

5 8 Lb id., p • 26 • 

59Ibid., the term "transponder" refers to the communica
payload (receivers, filters, etc.) inside the satellite. 

60Ibid . 

61~., p. 27. 

62Ibid• It should be noted that the federalrl government 
issued tWo-policy statements in relation te Canadian private 
industry in the Hermes program:" In 1970, the Herm~s program 
was authorizJd with the objective of further devel ping the 
Canadian space industry and of meeting further nat'onal needs. ~ 
In 1972 the Memorandum of Understanding was signed~ by Canada 
and the European Space Research Organization for cOoperation on 
Hermes in reçognition of the entr~this wou1d provide Canadian 
industry into the markets developed by Europeans. These two 
statements are contained in Th~Canadian Space Programi Five-Year 
Plan (80/81-84/85) SeriaI no.",:pûC-6-79DP Discussion, Paper, 
Department of Communications, Government of Canada,: January 
1980, pp. 16-17. 

1 



\ 

\ 

.. 

_~ c-- --_ ---~~-~-----------

- 66 -

65See Footnote 48 of Chapter II of this thesis. ., 
66See Paul Fauteux, ~our une r~glementation internationale 

de la radio diffusion directe par satellites, Annals of Air and 
Space Law, Volume V, Institute and Centre of Air and Space Law, 
(McGil1 University, Montreal, Canada: 1980), pp. 427-447. 

67This "major step" was undertaken at no small cast. 
The Hermes satellite cost the Communications Research Cent~e 
$60.3 million (CAN.) for design and production. NASA contr.ip-ùted 
$11.4 million (CAN.) during,deve1opment and $10.8 million (CAN.) 
for the Iaunch vehicle. The baseline for the project i5 an 
estimated total of $82.5 million (CAN.). The European Space 
Agency also provided several components. Aviation Week & Space 
Technology, December 13, 1976 , p. 2 B. 
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CHAPTER III \ 
CONTEMPORARY SCIENTIFIC PROGRAMS (1979-1980) 

The Hermes program proved that there was great poten-

tial in 14/12 GHz communications technology. On December lSth, 

1978, Canada's Anik B communications satellite was launcned 

into geostationary orbit which led te the further exploration 
J 

of the capacity of this new techno1ogy. This launch was the 

beginning of the execution of an agreement between the Depart-

ment of Communications and Telesat Canada to lease six 14/12 GHz 

channe1s on the Anik B satellite, which also carries twelve 6/4 

GHz channels to back up the aging 6/4 GHz Anik A satellites pre-

se~ly in operation. 

The aim of the Anik B communications program of the 

Department of Communications was to advance national objectives 

in teiecoIl)ntunications and broadeasting. Specifie goals of the 

program were: 

(1) To deterrnine the viability, on a pre-operationa1 but 
continuing basis, of telecommunications services de
signed to meet identified requireme~tsi 

(2 ) 

(3) 

To develop the knowledge and expertise to better 
utilize 14/12 GHz sattülitè communications technologYi 

To deve10p expertise and ereate awareness in user in
stitutions of the potential of te1ecommunications to 
deliver new servic~s.l , 

The Anik B Department program represented an extension 

of the ffierrnes program with special emphasis being given to the 

- 67 -
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requirements for satellite communications by the 'public ser
I 

vices sector and the policy and jurisdic~ional considerations 

associated with provision of such services ta this sector. 

The Department of communica~ians planned to accommodate 

a ntlmber of pi lot projEk:ts. to meet the goals of the Anik B pro

,gram. ~~pilot proje~t is at the pre-aperatianal level of de-

, t velopment rather than at the merely experimental levei. Based 

on the Hermes program, potential areas were iden'tified for 

pilot projects in telemedicine, tele-fducation, community com

munications, commercial services, TV distribution, and tech-
1 

nO,lo91 development. , The Department of Communications invited 

~ublic and private entities to propose pilot projects. 2 

The Department of Communications received 35 Anik B 

pilot project proposals from 29 different groups and evaluated 

the proposaIs in terms of user requi~ements, technical feasi-

bility and suitability, operational and policy considerations, 

the capability of the proposers ta carry out the pilot projects, • 

adequacy of fundin~, the degree of innovation in the proposaIs, 

the mandate of the proposer, and the probabili_y that the pilot 

projects would foster transition to new or improved operationai 

services. These proposals were evaluated and 15 pilot projects 

were accepted. 3 

The 15 pilot projects were sponsored by a variety of 

agencies incl~ding federai government depar~ents and agencies, 

provincial government departrnents and agencies, telecommunicat~ons 
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carriers, native conunwücations "âssociations, universities and 

hospitals. The Department of Communications cooperated with 

the sponsors in the planning 1 conduct and (onclusion oi: the 

pilot projects. In particular, the Department provided a 

system of eart~ations for use by the sponsors. 

The durati~of th: pilot projects was dependent upon 

the duration of ot:he lease wi th ;!'elesat Canada. The Department·o 

• of Communications service lease was for an initial period of 

two years, beginning in late March 1979. There was an option 

• for an extension for an additional threè years. The initial 

two year lease dealt wi th the rentaI of six 14/12 GHz channels 

at a total cost of $32 million. 4 

There was a wide variety in the pilot projects across 

Canada. In the Maritimes, Memorial University made available 

educationl::ealth programs and physician consultation ser-

vices to s remote communities of Labrador and Newfoundland. 
~> 

In the Province of Quebec, several provincial bepartments and 
l, 

universities worked with the Quebec Ministry of Communications , 

and the federal Department of Communications to deliver health 

care, education, a~d other government services to residents,of 

5 the Province, including native peoples. 

In the Province of Ontario, the Ministry ~f Government 

Services made an: evaluation o:f a satellite-based office" com-

muni cations network providing for the transfer of information 

" for severai provincial departments relating to voice, facsimile, 
) 
, . 

1 
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teletype and video transmission. In addition, the Ontario 
A 

Educational Communications Authority studied the v~ability 
1-

of an extension of its video network, ~ satellite, to irn-

prove delivery of educational pr?grarnming to remote com-

rnunities in the Provinceœ 6 

In th~ Wes~, the Alberta Educational Communications 

Authority led a group of Alberta partic~pants in a project to 
, 

connect a program centre in Edmonton with several isolated 

northern cornrnunities in the province using one-way and two-way 
• 

links for educational and cornrnunity services airned at both the 

native and non-native population. In British Columbia, the 

Ministry of Education coordinated the participation of several 

institutions in a project to implement an interactive satellite 

communications system to irnprov~ access to adult and community 

education programs,.as weIl as courses of an academic and tech

nical nature. Anik B was also used to feed community cable 

distribution syst~ms in remote areas of British Columbia, com-
1 

plementing similar terrestrial feeds in the more populous parts 

of the province. 7 

In northern Canada, the Inuit Tapirisat of Canada carried 
1 

out a project/ to implement an interactive satellite communica-

tion~,system to improve access to educational instruction and 
- , 

to permit tèle-éonferencing of meetings. It also tested the 

viability of an Inuit television broadcasting service designed 

to offset and reduce the cultural impact of southern television 
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productions distributed to the Arctic. 8 

A highlight of the Anik B Department program was attained 

on September 26th, 1979 when Canada became the first ~ation in 

the world to transmit TV programming directly-to earth stations 

instal1ed in private homes. The Department of Communications 

had lent sma1l, dish-shaped earth stations for receiving the 

programming to these private rural homes as we1l as to community 

centres and cable television systems~ This pilot project con

tinued unti1 February 17, 1981. 9 Federal Communications Minister 

David MacDonald stated the following in relation to this pilot 

project: 

If this project is a success and if our "gover.rument de
cides to develop the c06cept of direct-to-home satellite 
broadcasting a step further, millions of Canadians in 
remote and r~a1 areas will benefit. 10 

The Department9had purchased 100 earth stations from SEO 

Ltd. of Saskatoon to he used in this direct broadcasting pilot 

project. Eleetrohome Ltd. of Waterloo, Ont. and Andrew 

Antenna Ltd. of Torontp, Ont. were major subcont,ractors. Engineers 

from the Department of Communications had a1so been w,orking 
/" 

--~_./ 

for several years to develop the technology of small low cost 

'earth stations for direct-to-home satellite hroadcasting. 1l 

Users of the 1. 2 Metre and 1. 8 me tre dish antennas were 

situated in the Province o~~fitario. These private home viewers 

were cnosen hy the project participants ~hich included the De-
, 

partment, the Ontario Educational Communications Authority, the 
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Ontario Ministries of Transportation and Communications, Cul-

ture and Recreation, and Northern Affairs. 12 

Inauguration of the Ontario private home pilot project 

, was marked by a special lü-minute broadcast on TV Ontario at 

" 

9: S.O p .m. on Septernber 26th, 1979 which featured interviews 

with the participants and a brief explanation of how the new 

technology worked. The first home users of~he earth stations 

were the King family of Macdiarmid, Ontario, a village about 

170 km northeast of Thunder Bayon the shores of Lake Nipigon. 

Ontario viewers were limited to programming suppl~ed by TV 

'. 13 Ontarl.o. 

One of _the interesting aspects of the Ontario pilot 

projects was the issue of the commercial possibilities of this 

14/12 GHz satellite technology. Mr. MacDonald stated that the 

Department had undertaken this pilot project "not only to test 

the feasibility of using small,'low cost earth stations for 

direct-to-home satellite broadcasting but also to stimulate an 

> 14 
important high technology indus'try in Canada. Il 

A key to the commercial potentïal of this 14/12 GHz tech-

nology rests in the priee for the earth stations used in this 

Ont~rio pilot project. The ~arth stations that were used cost 

about $3600 a unit plus about $200 a unit ta installa The De

partment bel/ieves that such earth stations. could cost as little 

as $500, or even less, if earth station ~anufacturers are able 

to sell to a mass market. Therefore, this isolated pilot project 
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could have great commercial Lmplications if a mass market can 

be successfully developed in the 1980' s. 15 

The Ontarlo private home pilot project was extended on 

December 14th, 1979 to northern British Columbia, the Yukon 

and the Northwest ~erritories. The broadcasting transmissions 
\ -

consisted of the complete dai ly service of the CBe' s Pacific 

TV network and Vancouver's CTV affiliate, CHAN. These trans-

missions were relayed via Anik B te private homes as well as 

small cable TV systems, community halls and low-power rebroad-

casting stations in 45 remote locations which had limi ted or 

poor-quality reception with conventional broadcasting systems. 

The Western phase, of the private home pilot project continued 

until February 17th, 1981. 16 

The participants in the Western phase of this pilot 

project were the Department of Communications, the Br':btish 

Columbia Ministry of Uni versi ties, Science and Conununications, 

the CBC, the governments of the Yukon and Northwest Territories, 

and the CTV a:ffiliate- British Coltunbia Telev:i,sion or BcrV. A 

committ~composed _of representatives of the Department, BCTV, 

the cnc and the provincial and territorial governments involved, 

worked with community representatives tll"roughout the region to 

finalize a list of hom~wners and,communities that eventually 

received the trial service in the pilot project. 17 

private homes in the aritish Columbia communities of 

Cassiar, Oease Lake, Telegraph Creek, Anahim Lake and Tat,la Lake 
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were the first to be served, with earth stations going into 

operation almost irnmediately afterwards at Yellowknife, N.W.T., 
... 

and Whi tehorse 1 in the Yukon. Before the end of 1979, Depart
I 

ment technicians also instal1ed earth stations in private homes 

in the British Columbia communities of Atlin, Hazelton, an~ 

Stewart. 18 

The Department of Communications had purchased the earth 

stations used in the Western phase of this direct broadcasting 

pilot project. The 1. 8 metre earth terminaIs were loaned free 

of charge to users for the duration of the Western phase of rhe 

pilot project by the Department. This pre-operational trial 

in the West allowed for a very broad evaluation pf the via

bility of a direct broadcashlng serv:j,.ce on a commercial basis. 

The earth stations were given a thornugh évaluation in a broqd 

range of environrnental and clirnatic settings. This new genera-

tion of Canadian ... designecil and manufactured earth stations we.re 

bu.tlt by SED Ltd., of Saskatoon, Saskatchewan. The earth sta

tions used in the Western phase of this pilot project were part 
l> 

of the original 100 earth station purchase which has just been 

"19 described. ... 
The Western phase of this pilot project was not ;ust an 

isolated event but a pre-operatidnal trial which ctDuld have 

great commerci~l significan~e. Federal Communications Minister, 

David MacDonald, stated the fo11owing in relation to the con se-

quences of this pilot project: 

.... 

- . - . - .. -A 
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Now that we ~ve pioneered the technology, we·in 
Canada must make the best possible use of our lead 
in· it to bring more ~d better Canadian Television 
program ~ervices to people still not provided with 
basic levels of service that Southern Canada takes 
for granted. 

--If this project i5' a sUQC:ess 1 and -tHe decide to de
ve10p further direct-to-home sateHite TV broadcast
'ing 1 mi !lions of Canadians stand ta bene fi t. 20 

Pilot projed:s" which were purely technical irr nature 

" 
included severai applied propagation investigations as weIl 

c as others intended to evaluaté a terrestrial satellite digital 

Iink for, the Anik C system and to evaltlate the operational 
, < 

features of a medium capad.ty time-dimion multiple access 
, d 

~, 

(TDMA) system. Other technical p'ilot projects included 'the 

establishment of a 'pre-operational, phase-stable long baseline 
t • .. 1 

(1' "ihterferometer system to' advance natiot\a1. and international 
~ • '\ C' 'lt { 

, . 
geophysicar studies qnd applications 1 as wel~ as the de livery 

Il ," .. '~ 

of remote sensing irnagery analysis data from laboratories in 
" ~. 

Ottawa to distant users in ,Newfoundland, Queb~c and Albe~ta. 
, 

On September 15th, 1980~ the Anik B prograrn(marked 
\ 

anotPer milestone with tl7e inau'Juration :"of the world' s first 

commercial telecommunications service in the 14/12 GHz band . .. 
1he Anik a'satellite i6 being· used to t~ansrnit French language 

,television programming on a daily I4-hour \chedule for La 
.• • . \ Q r 

S'ociêtê d'Edi~ion et Je TransCodage T.E. (:ta Sette). The ser-. ,i" .. 

r 

vice. which is being carried out on one of the 14/12 ,GHZ' channe1s 

qf t;.h~ Anik B s6tell:ite reaches 22 cities and towns in the 

21 Province of Quebec. : 

1 __ 

.. 

, 
.. 

' ...... ' 

, ., 
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p , 
This service is carried on TVFQ or,Channel 99, which 

" 
f' 

will relay television programs .fram a transmitting earth 

~., 

\ 

station ln' Mq!1treal',' P.Q. to TVRO stations at the head ends of 25 

Quebec cable broadcasting companies throughout Quebec. In 

addition to 'this syst'em of local cablecasting stations, the 

programming can also be received through 1. 2 lU earth sta.-ttons. 
-

on indj. vidual houses. The use of Anik .s for this se~vi~e was' 
\ 
'-... .. 

made possible throttgh an "agreement under which the Department 

of Communications released Hs lease of one 14/12 GHz channel .. 
to Telesat Canada to permit the distribution of. Channel 99 

, - 22 
progranuning in urban and rural Quebec. 

Thè content of Channel 99' s television programs is made 

\up of public affairs, music, drama, sports and variety programs 

broadcast by the three te levi~on broadcast~n~ networks in France, 

TF-l, Antenna 2 and FR-3. The rights to t;ranslrlt the television 
" o 

programming in Cana~wer~ granted under cultura.k, a-greements be-

. tween the Province of Quebec, . France and ~e Canadian Govern-

23 
ment. " • 

The Anik B 14/12 GHz channel will continue to be used 

by Channel 99 until ear1y 1983 when the broadcasting service 
-

willbe switched t.o a channel on" Telesat'S' Anik C l sate~lite. 

• At that time, each' of the Anik C satellites will provide 16 

high power 14f12 GHz channels,' For video transmissions each .. 
channel will carPi up to two simultaneous colour televi~ion 

programs and' their associated audio 'signals. At ,that time 

'" , , 

., 

1 

; 1 
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mass production of small earth stations is e.xpected to cost 

$500 each rather than the cur~nt $3,000. Therefore, one can 

see how the experimental aspect of the Anik B prograrn n1erged 

into tfe commercial aspect by the faU of 1980. 24 

A total of 121 earth statio'ns were used in the Anik B 

Dcppartment program. 100 of these earth stations consisted of 

the 1.2 and 1. 8 metr,e television receive-only (TVRO) dish 

antennas that w'ere purchased from SED Ltd. The other 21 earth 

stations were modified earth stations that were used in the .. 

...... 

Hermes program. 

\ earth stations. 

There were three types of modified Hermes 

The first type was one 9m eartn station whicltl. 

was capable of transmitting video and .o:perating duplex two-way 

video links. The second t,ype was two 3m TV Transmit (~VTX) 

earth stations which were al.so capable of transmitting video 

and aperating duplex two-way video links. The ,third type was 

eighteen 3m television reception and two-way telephony (TVRT) 

which could receive videQ transmission. All earth stations 

had at least 0fê::.~plex telepç,ony channel and, ,aIl earth stations 

except the 9/earth station in Ottawa were transportable. 25 \ 

The technical design of the Anik B satellite is a three-, 

axis.-stabilized satellite with deplayable solar arrays. The 

satellite has two antennas, one to transmit up ta 12 channe 15 

simultaneous ly at 4 GHz to the whole of Canada, ,and a second 

antenna to t:nnsmit up to 6 channels at 1.2 GHz into four fixed 

beams covering four contiguous ragions. The fout fized 12 GHz 

1 

1 
\ 
i r 
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beams each have q beamwidth of appr~ately 2 degrees _ The 

Effe ctive Isotropically Radiated Power (EIRP) of 45.5 dBw at 

the edge of each beam is' cons iderably less than ~he power of 

the Hermes satellite but representative of satellites operat-

ing in point-to-point fixed services. The 14/12 GHz antenna 

eoverage for the Anik B satellite comes tram a geostationary 

location bver the equator at l09 degrees West Longitude. 26 

With these high trequency 14/12 GHz beams, 27 Anik B can 

reach specifie targets, even in urban areaS, wi thout danger of 

interference from other conununi cati ons· sJlstems. Obviously, one 

of the most attractive features of '~he technica1 design of the 

Anik B satellite is that receiving 12 GHz antennas ean be 

smaller and cheaper than those required for eonventiona1 6/4 

GHz \onununiCatiOnS satellite~. -

\ The Department of Communications spent $36 million (CAN.) 

on the Anik B program in the first two years. The two year 

1ease cast $32 mi1.1ion (CAN.) and the eost of earth.station con-

version, administration and other Departmental costs ran to 

an.other $4 million (CAN.). Tel.esat Canada paid $19.1 million 

(CAN.) to RCA Corp. for the s,atellitJ and $20 millÏon (CAN.) 

ta NASA for the launch. Therefore, the finaneial baseline for 

the Anik B program which includes the use of the twelve 6/4 

GHz channels is at least $75. Lmillion (CAN.). 
If' 

• Anik B was built by RCA Corporation in Highstown. New 

Jersey, U.l?,_A. Nearly 30 per cent of the contract for the 

'" 

1 
i 

f 
l 

1 
1 

1 
i 
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1 

sate IIi te- $ 5.6 mi Ilion (CAN.) - was Subcontrtc~ed 
firm' s Canadian branch, RCA Limited oÏ Montr Jl. 
contract to the Canadian subsldiary compriseid the 

to the U.S. 

This sub-

Anik B com-

munications payload. The Montreal firm sponsible for 

much of the technological innovation in the.t tellite which 

included the development of the six 14/12 Gï channels. The 

communications payload consisted of two ind1 endent transponder 

systems providing dual-band capabilities. t erefore, the 
,/ 

Montreal firm gained ;;'luable expenence in. 90th 14/12 GHz and 

6/4 GHz communications technology.28 1 

The Ani~ B Department program was ~eSfgned t.o produce 

sufficient advances in 14/12 GHz crnrumunications technology to 

bring Canadians closer ·to the day when they will be able to 

recei ve high-quali ty TV service directly at home from a, 
\ 

satellite- regardless of where they live, or hqw" far they may 

live from a conventional broadçast transmitter or cable TV 

29 system. The Department of Communications <clearly had i ts 

eye on the development of a commercial mass market fo~ small 

. earth stations in Canada. The Communications Minister, Jeanne 

Sauvé, stated the policy of the Department as fol1ows: 

, The role of the Department of Communications is that 
of a catalyst, and as such we will do our best tQ see 
that demands and expectations created in the Anik B 
program can be carried out in an operational system. , 
The Anik B program will test a market that may be de
veloping in the public services sector and we hope 
the carriers will investigate the kinds of options 
open for future systems .dévelopments. 30 

/' 

- , . , 
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escription of the Anik B Depart-

ow be a des cription of the Depart

its role in the development' of 

in Çanada., ",~he Depart-
~ 1 

ment has had a dominating \role in research and:(.dev~lopment in 
1 

the -field. A detailed ex$1ination of the Department 1 s role 
1 , 

will illustrate the leading role that the federal government 

has played in the field of satellite communications. 

The Department of Communications is charged with pro-

- ' 
moting the development and efficiency of sommunications in 

Canada, and with helping Canadian communication systems and 
.1 1 

1 

facilit~es adjust to chan~ing condit~ons. To help carry out 

this mandate, the Department undertakes research in many 
, 1 

aspects of communications. Cooperabion between government 
1 

ar.ld industry helps Canadi~ ~nd~~1~maintain and improve its 

stand.i~~y in a sector fundamental t~! the national social, 
... 

economic and cultural health. 'Technological research and 
.. t .... 1 

developme"ht is aÙo a" vital part o~ the broader process of 
~ 

1 

policy development within the Depârtment, since technological 
, 

advances tend to have social', eco~omic and in5titutional im-

-31 
pact. 

1 

The objective of the Depar~nt of Communications i5 
1 

to foster the order~y development' and operation of space com-

munications for Canada in both the domestic and international 
1 

spheres. ~ The Department 1 s mandate includes res~onsibility for 
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ensuritl'g optimum use of space technology to rneet Canadian tele-

conununications needs. The Department s-eeks development of a 

viable industri~ base and has responsibility for transferring 

space technology ,to 'Canadian industry and helping maxirnize 

participation of tha-t: industry in fast growing domestic and 

32 foreign space markets. 

The communications research branch of the Departrnent 

is the Conununications Research Centre (CRC) in Ottawa. The 

Communications Research Centre employs about 500 people-

including 150 scientists and engineers and 150 elec~ronic tech-

no logists and technicians. The CRe laboratories and support 

units cover 23,000 square metres with transmitt~ng and receiv-

ing facilities and other facilities occupying ~ adjacent 

33 area. 
fi 

The Communications Research Centre is the public sector 

repository of scientific expertise in such fields as satellite 

conununications systems and technology / radio propagation, electro-

34 optics, radar: remote sensing and microwave technology .. 

The functions of the Conununications Research Centre are 

nurnerous. The CRC carries out research and deve loprnent on new 

communications technology in both basic and applied research. 

The CRC provides advice and scientific support for the Depart-

ment of Communications policy fO,rmulation and spectrum rnanage-

ment respon~ibili ties. The CRe also undertakes research for 
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. 
other government departments which include the Departments of 

National Defence; Energy 1 Ml.nes and Resources i Environrnenti 

35 Ji' and Transport. 

The Conununications Research Centre also helps the 

Department of Communications to analyse, and evaluate the per-

formance and prospects of the satellite telecommunications 

industry in Canada. The CRC can validate and supplement 

industrial -data and evaluate the re lative c;osts and effecti ve-

ness of al ternat'i ve conununications systems and methods. An 

illustration of this would be the determination of the appro-

priate mix of terrestrial and satellite-borne long-haul micro-

t " f' l" 36 vyave ransnusslon aCl 1. tl.es. 

Conununications Research Centre research and development 

work comprise fi ve major programne areas: 

• Remote communications, which aims to strengthen te le
phone, data, radio,. live television and other links for 
education and entertainment among conununi ties in Canada 1 s 
remote areas and between people in the north and south 
of the country. Work under way in this area includes 
system studies of intra- and inter-community communica
tions needs, an integrated HF/VHF communications system, 
and an investigation of the possibili ties of ionospheric 
modification. 37 .., \ b 

• Rural communications, with priority progranunes! directed 
towards bettering Canada 1 s rural networks throucjh im
proved radio and guided-optical systems. 38 

• Urban communications" to foster, Idevelop and intro
duce new communications systems, facilities and J;esources. 
Image, broadband and computer comm~ications are em-
phasized~ 3~ " 1 . 

• Spectrum management support, with major objectives in 
the study of interference 'and noise in the HF, VHF and 
lower UHF bands i development of propagation mo~els from 
climatic and topographie data and of means for measuring 
and studying speetrurn occupancy 1 automatically and at 
high speed. 40 
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• Research :l,n support of other departments, contain
ing an important set of activi ties on beha1f of half 
a dozen or more other depa:r:tments and agencies of the 
Government of Canada. 41 

Tlie key principle tha t lies behind the Departrnent of 

Communications/Conununications Research Centre research policy 

is that there~resumPtion against research work being 

perfonned "in-house", if i t' is possib le te perform the work 

"externally" in Canadiàn~' private industry or at a Canadian 

univ~rsit'y. This comprises the ,Canadian Governmeht' s "make 

Of buy" poUcy.42 

This contracting-out princip le is 'applied to the 

widest degree possible in Départment of Conununiçations programs. 

Industrial contracts tot;.alled over 65 per cent df the 1917/1978 

DOC space program budgèt. The cerresponding figure for 1978/1979 

was 85 per cent, amounting to about $33 million. 43 

The major aim of the Department of Communications space 

programmes is to promote technological developments in Canadian 
t 

industry that will roeet the Departrnent 1 s objectives 1 by de-.. 
monstrating- the technical feasibility of space components and 

techniques. This will have the ultimate goal of placing Canada 

~n a position te manufacture marketable space products of 

. advanced design for its own use and for export. 44 

One'pràctical s~de effect of this promotion of Canadian , 
industry has been an increased degree of Canadian industrial 

participation as the nat~on 1 s spaee programme advanced. The 

\ 
~ 

1 
1 

.. 
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success of each stage of the s.p.pce programme has enhanced 

Canadian capabilities in the design and manufacture of space-

craft components and sub-systems. There has been a correspond-

ing capacity for Canada to specify / assess and produce i ts own 

45 space communications systems. 

At present, tnis policy of increased industrial, parti

cipation' has placed Canada as a world leader in t,he space 
o 

techno1ogy of 14/12 GHz transmission to small low-cost earth 

stations in pri vate homes. The success of Hermes and the 

Anik B programs have also allc;>wed experts and planners with 

an opportuni ty ta assess the impact and the feasibili ty of 

, the new -i:lroadcasting services such technology makes possible. 
f 

. The most pressing issue is the possibi1ity of a conunercial 

mass market for the new 14/12 GHz technology. 46 

The Dëpartment of Conununications warks with other 

government departments to ensure maximum industria1 parti ci-

pation in space acti vities, consistent with industry capabili ties 

and desires.' There are, for example, ongoing efforts ta foster 

a spacecraft prime contractor capabili ty in Canada and a pro-

gram is underway ta expand the oepartment 's David Florida Labora

tory in Ottawa to include facÜi ties for inte-grating and testing 

complete, large satellites. In addition, negotiations wi th 
~, 

Telesat Canada helped provide Canadl.an industry with the highest 

practical levei of subcontract business for construction of the 

ok C ' 47 An~ ser~es. 

1 

1 , 
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The' Department of Communications also administers an 

industrial contract program, begun in 1976, ta encourage in-

dustry to develop components and subsysterns expecte'd to be 

required for future Canadian satellite programs. Industry 

participation during the first two years of the program has 

been highly sUGcessful. More than $700,000 was contracted 

ta Canadian firms during 1977/78, with program funds budgeted 

at $2 million for 1978/79. 48 

While the Department has contributed directly to a 

continuing program throughout the federal government to support 

Canada's industrial base (particularly in high-risk areas of 

advanced research), i t has also provided various departnlents 

with expert advice in the evaluation of ongoing industrial 

assistance programs in the aerospace field. Technology de-

velopments have accelerated the general shift towards increased 

use of satellites for communications and other applications. 

Advances in both systems and earth terminal technology will 

affect Canadian industry. Current government programs that 

will aid application of domestic technology and industrial 

deve lopmen t incl ude MUSAT, SARSAT, Hermes, and the Anik B 
,. 49 

commun~cat~ons program. 

MUSAT, ~ multi-purpose~trHF satellite system, would 

provide a variety of mobile telecommunications services ta 

remote areas of Canada. In the planning for several years, 
" 

MUSAT would supply high-quali ty, 24-haur-a-day ser'1ice ta 

l 
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such users as the Department of National Defence, the Coast 

Gù"ard and the Environment Department, in applications involv

ing po~table manpack stations, remote data platforms and voiee, 

dq.ta and faesimile services for potentially hundreds of ships, 

aircraft' and other mobile stations. The system proposed would 

use a UHF-SHF transponder aboard a three-axis stabilized 

satellite (with a second spacecraft as back-up). With develop

ment and testing ol a technically feasible transponder, earth 

terminal channel unit and various system s10tudies aIl but com-

pIete, the program entered the projeet definition phase later 

in 1979'.50 

Present MUSAT activities include planning, interpreta-

tion of user needs, preparation of communication system speci-

fieat~ofis, and definition of the communications control station 

for the system. Transponder studies and demonstrations under 

way will ensure viabi1i ty of critical satellit;0s system com

ponents, wi thin stringent passive intermodU\l.atio restraints • .... , -

Development and production of a highly portable, low-cost earth 

51 terminal essential to the MUSAT system is also being planned. 

SARSAT is a Canada-US-France program to demonstrate an 

experimental search and rescue satellite system by 1981, using 

transponder packages designed, developed and built in Canada 

aboard polar-orbiting US weather satellites. A relatively , 

simple satellite system could proviae search and reseue author

ides with quick alarm alerts and position fixes w~~ airyraft 
~ >-' 

~ : 

1 



. .. 

. p 

- 87 -

or otaer,emergeney locator trans~itters (ELTs) go off. Such 

a system would greatly reduee the time needed to lacate and 

reseue survivors of air crashes and other disasters. 52 

The Department of Communications is providing techni-

cal management of the project and other major support to the 

defence department, which ls responsible for aer1al search 
\ 

and rescue in Canada. This country will also develop and 

specify a SARSAT ground station and participate in evaluation 

of the total system. Major impetus for the 'current project 

came wH.h successful proof-of-concept demonstrations two 
,-

years aga, during which the Conununications Research Centre 

achieved accuracies as good as 2.5 km, usin<;1 5imulated "crash" 

sigrlals and the Radio Amateur Satellite Corporation (AMSAT) 

Oscar-6 satellite. 53 

According to Canadian law, aIl non-seheduled commercial 

. and private aircraft are required to carry Emergency Location 

Transmitters (ELTs). An aircraft flying at 10,000 feet can, 

in theory, detect an ELT signal within an area of 55°,000 square 
• 

miles since the aircraft has its horizon at 132 miles.. 54 

In practice, the ELT system effecti veness has been 

'hampered by E;!rrarS caused by ba~ weather 1 magnet~c disturbances 

and poor ~unications. Potential search areas can be ex

t~emely large ànd conventianal search i5' usually undertaken 

at low altitudes by aireraft for the purpose of visual obser-

vations. Therefore, the canventional search proceas can be 

- 1 

.. 

1 

1 l, 
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slow, especially aS that there will usually only he aireraft 

~n position ta receive slgnals when a fonnal search has been 

initiated. Severa1 hours may pass' be"fore an aireraft is even 

t d b . " 55 reI?or e to e rnlss~ng. 
~ 

Placing a SARSAT ELT reeeiver in a satellite at an 

altitude of 400 miles gives the receiver a horizon of 1700 

miles and a· signal reèeption area of neârly 9 million square 
t\ 

miles. Also, tfle detection of an ELT signal in this area will 

be detected immediately, instead of with the time-lag that one 

has with conventional techniques. 56 " 

The" location of the crash site is determined by a 
, " 

doppler analysis of the ELT signal received at the satellite 

as retransmitted to an earth station. Therefore, the signal 

"provides the initia-l alarm and its doppler analysis then gives 
" . 

the location of the emergency within a few square miles of the 

9 mill#ion squar,e mile area. The frequency at which the SARSA'T 

~-Band satellite transmitter operates lS at 1543 MHZ or 1. 543 

GH~. 57 

The SARSAT system will feature three (3) Canadian-built

transponders aboard U.S. satellites. CurrÉmt 'Department activity 

includes systems definition work, development h~ ~ ~ignal. pro

cessor and curve-fitting algorithms for ground-based position 

detection~ a look at a possible 5canning rfjceiver to process_ 

signaIS from more than one soure!! at the same- time and negotia-

tions
A 

towards a Memorandum of -unqerstanding. The Canadian 

1 

t 

\ 

, 
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..... ,. 
e lectronics industry wou Id benefi t from the "system' through 

. , 
expend~ tures on space-borne repeaters and ground stations re-

d . l h . d 58 qu~re to lmp ement t e system ~n Cana a. 

SPAR A~rospace Limited on March 28th, ,1979, recelved a 
i; 

$5.3 milÜon contract from the Departrnent of Supply and Ser-

vlces, acting for the Department of Na tional Defence for the 

supply of three flight transponders for search and rescue 

satellites. The SARSAT Engineerlng Model is now in final 

testlng. Flight l lS well under way wlth slices being machined 

out 1 MFF assembly under way and sorne first module testing. 

Manufacture' of the SARSAT transponder i5 being done at SPAR 

Aerospace Limited in Ste-Anne de Bellevue, p.Q.59 

The Department of Conunun~catlons i5 responslble for pro-

motlon and protection of Canadian teleconununicatlons interests 

on the J..nternational scene. The departmental space prograrn 

participates in several multi-na,tional satellite cornrnunicatlons 

project~, such as INMARSAT whose purpose is to deploy and operate 

satellites intended to improve maritime communicat.:j.ons.
60 

The Department has been negotiating possible CanadJ..an 

particlpation in a variety of European Space Agency (ESA) pro-

grarns. Such cooperatlon w)L th Europe would benefi t Canadian in-

dustry, because procurementcontracts placed by the agency jn 

'Canada would be proportional to this country '5 contribution. 

And a long-range objective of Canada/ESA negotiations wa5 , 
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establishment of ~ndustrial links to permit reciprocal arrange-

~-{ 61 ments for supply of camponents ana subsystems. 

The ESA te leconununications program ~ncludes plans for an opera-

tional.14/12 GHz satellite system (OTSjECS), a maritime satellite 

program (Marees) 1 a d~rect-broadcast program (Heavy Cornrnunica-

tions Platform) or H-Sat for short, an adva,ced systems and 
1 
1 

technology program (ASTP) and an, aei'onaut.l!cal sa telli te prograrn. 

" 
Dur~ng 1977, 'a detailed proposaI was developed for Canadian 

industry to hui Id a complete transponder and antennas for a 

, 62 
high powered 12 GHz satellite. , 

On December 9th 1 1978 , an agreement was reached between 

the federal government and the European Space Agency. This 

agreement establishes the frameworJ<. for the cooperation of 

Canada in ESA activities. Article VI of the agreement states 

that Canada shall have a "fair industrial return" in relation 

"to the geographical d~strlbution of wQrk relating to the 

. . t' h' h d . . ,,63 act~ V1 1es 1n w ~c Cana a partl.cl.pates. 

The Department has several projects under i ts "make-or-buy" 

policy and industrial contract fund program of special int~est 

to Canadian industry. These include: 

* an earth terminal technology development effort, aimed at 

stimulating technological advances and assuring highest possible 

levels of Canadian industrial partLcLpationi 

* studies of digital communications sy.stems for bath low- and 

high-rate applications 1n advanced satellite systems; 
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* an SHF ,space technology effort, ta help Canada rnaintain its 

competi tive position in 14/12 GHz satellite components and s'ub-

systems; 

* def1.n~ tion of future requ~rements for devices and cornponents 

for high-speed digital communications via satellite; 

* work on spread spectrurn modems, to improve reception of signaIs 

under poor s1.gnal-to-noise ratio condi tion~ ; 

* a project t.Q evaluate the feasibili ty t'a application of ad-

vanced devices in such c1.rcuitry components as band pass, pro

granunab le and coded fil ters, d1.scriminators, demodulators and 

stable osc~llators i 

* provision of support to the military in advanced communica-' 

tion satellite studies i 

* assessment of the technical and economic feasibility of un

attended data ret~ansmiss~on platforms (DRPs) to transmit sensor-

collected data through a satellite to a central ground facili ty; 

* a project, aimed at establishment of a competitive Canadian 

industr1.al producer, to further the technology required for the 

highly-accurate antenna control and poiriting capabilities future 

advanced satellites will needi 

* a satellite and antenna structures development effort to help 

ma~ntain Canadian capabili ties in mechanical systems, sate 1lite 

structures and related il.e Ids; and 

* a spacecraft power sources proje'ct to deve lop new electrqnic 

batte~management systems, with the actual studies. involved 
" ~~\ 64 

undertaken by industry. 
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Two unique facilities, each situated at the Department's , 

Communications Research Centt'e~ just west of ottawa, can assist 

industry \in space systems rese~rch and development, including 

the design, testing and fabrication of satellite circuit com-

ponents, subsystems and even the integration of entire space .. 

craft: 

* The David Florida Laboratory is weil equipped for environ-

mental testing asserobly of satellites and space hardware. It 
, 

has thermal/vacuum chambers of varying sizes and a range of 

systems for vibration, ele ctromagnetic frequen«:y, and RF inter-

f 
. 65 erence test~ng. 

* The High Rel.iability Laboratory (HRLJ in Ottawa ~s a unique 

" national centre of expertise in developrnent and application of 

techn~ques for assessing the reliabili ty of electronic sub-

systems, components, devices and materials for space communi-

. 66 catl.ons systems. 

A brief note should .8e mentiç:med l.n closing this chapter 
, 

as to the contractual relationships that exist between the 

fe~eral government and the research and development contractors 

in the satellite cornmunicat~ons area. There is a highly com-

plicàted set of contracts that exists between the Department of 

Supply and Services of the federal gover.nment and these con-

tractors. The Department~ of Supply and Services (DSS) is the 

procurernent agency fOt~ the federal governrnent and acts as tue 
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fun ding agent and the contract manager for government aero-

space projects. The Scientific Autliorîties which are named 
1. 

in each contract are those government 'departments sueh as the; 

Department of Communications which plan projects and oversee 
1 

the design and development of 'government prokts by private 

contractors, There is a highly complicated relationship that 

exists between the contractual Scientific Authorities, the 

Department of Supp1y and Services, and the research pnd de-

velopment contraetors. 

There are two types of contracts which are used by the 

federal government. The first type is the Cost Reimbursable 

contract which is out1ined ~n Forro 1026 (8-1008) of the Depart-

ment of Supply and Services. Cast reimbursable contracts are 

used fo~ research and devélopment projects where the costs are 

extremely difficu1t to foresee. The second type are fixed 

prlce contracts which are outlined in For.m 1026 (S-10QA) of 

the Department of Supply and Serv~ces. Fixed-pr~ce contracts 

are used for manufactured it'ems of a standard type in which 

deve10pment costs are held to a minimum. In the fixed-price 

contract, the cast is easy to foresee because the proQuct has 

been manufactured before and only slight modifications may be 

necessary to update the product. 

..:' 

The Department of Supp1y and Services, cost reimbursab'le 

contracts are used in aerospace research and development pro-

jects as the primary type of cdntract. There contracts are 

r 

/ 
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n?t particularly cornplicated in but rather in the 

1?ricing and financial aspects of 1 these contracts. There is a 
\, 

highly complicated basis of paym~nts for two types of costs 

called Labour Rates and General .i,dministration Rates. These 
1 

Rates go through thre'e basic accounting cycles- the Rate esti-

mate cycle, the apprtve d Rate estimate cycle, and the ~Udited 
Rate estimate cycle. AlI of these Rates require extensive .. 
adjustménts for inflation and rf-negotiations as the Rates go 

through the three cycles. The pricing 1 accounting and financ-
l' 

ing of these contracts thus involves an enormpus amount of 
\ 

, 
time. 

\ This complicated Rate systFm operates wi tlUn a "progress 

payment" system in which payment ~s made on a monthly basis, 
.' 

with the submission of al monthly progress report ta prove, that 

the work is being completed according to the program schedule_ 

A certain percentage of each rnonthly payment will be withhe1d 

until the successful cornpletion ob the project as an incentive. 

These withheld payments are called "holdback payments. ", 

1 ' 
The Department of National Defence has a parallel set 

of contracts. There are fixed-price contracts which are out-,. 
~ 

lined in Form l026A of the Department of Supp1y and Services. 

There are also cast reirnbursable contracts W~ch are outlined 

, in Form 1026B of the, Department of ~upply and Services. These: 

defence contracts are similar in content to the ci vil contract . 

Supplementary contractual documents deal with special. 
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areas. Forro 1024 of the Department of Supply a~d Serv.:i,ces 
" . 

deals with insurance. Forro 1031 of the Department of Supply 

and Services deals with the prieing and cost structure of cost 
f'-

"reimbursable eontracts. Form 1031 is a1so known as the Cost-

ing Memorandum. Form 1036 of the Department of Supply" and Ser

vic~s deals· wi tl;l researeh and, development. Therefore, one deals 

w~th four major contractual forros p.nd three supplementary' forms ,,' 
of con tracts . 

The profit structure can ,vary depend~ng on the type of 

contract that -a company has made ;vith the Department of Supply 

and Services. Fixed-priee contracts are usually on competi-

tive bids which, due to market eonstraints, usually have a pro-

fit ceiling of 10 to 15 per' cent. Cost reimbursable contracts 

have a maximum profit ceiling of 7.5 per cent. 

'The US government has the target-priee contract system 

which allows for a greater incentive for completion within the 

contractual schedule. The' target-priee contract allciws for an 

inerease or deerease in the profit levels which are relàted 

to the proximi ty of the tiJIle of completion. If a contractar 

finishes his project on time, the company wi 11 have a profit 

level of 10 per cent. If the contractor has not completed 

his program within the contractual schedule, the company will 

have a minimum profit leve l of 7.5 per eent as a penalty for 

late"delivery. If the contractor completes the program before 

.the soheduled completion date, the company could attain the 
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m~~um prah t eei,ling of 15 per cent. There.fcire,. the target

price contract system will:-- vary the profit level from 7.5 ta 15 

per cent, in re Iation ta the performance of the con tractor. ; 

There are sharp variations between Cana~dian proeurement. 

l?-w and US procurement law. American procurement con tracts 

are more equi tablé to the contractor wi th more of a, eonunerCial 

basis to the .terms and conditlOns. ~anadian proeurement Iar is 

inflexible and gives the Canadian government most of the a~-
1 

vantages ~n the tenus and conditions. One abvious example / of 
, 1 

this is the target-priee system wh~ch was just dlseussed. / A 

Canadian praeurement contract will not award a contrac1;.6r who 

gi ves the Canadian government an early delivery of the product, 

whieh would lessen the contract priee, due ta reduced ~abour 

and administration costs ~n a cost reimbursable contract. 

Therefore, in this chapter it has been shawn ~hat the 

Department of Communications has entered into an agreement with 

Telesat Canada to develop a' pre-operational capability ta pra-

vide satellite telecommunicati'6ns services in the 14/12 GHz band. 

The research and development program of the Department in the 

Anik B program is almost on the verge of pure commercial appli-

cations of this new technology. The Department of Communications 
1 

is aiso involved ln a number af key advanced sat!'illlit~ ... lecam-, 

munications proje ts sueh as MUSAT, and SARSAT. A complicated 

~~- number of research and developrnent programs have been e9tablished 

by the Depar_nt ihich will ensure that Canada will remain as a 

\ 

____ ~1 
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" leader in the field of satellite telecorrunwlications for several 

yearsto come. 
1 • 

The next three chapters 6f this thesis will be devoted /' 
1 

to an examihation of the commercial application of satellite 

~ telecornmunication, technology in Canada. This involves ,a s€.udy 

of Telesat Canada and the Anik satellite programs. A case study 

wi 11 also be made of SPAR Aerospace Limi ted as n the only Canadian 

compapy to achieve· ~ime contractor status in this nation for 

sa te Uite programs. 

, 

'. , .. 
r 
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CHAPTER IV 

TELESAT CANADA'S COMMERCIAL PROGRAMS (1969:1975) 

Communications sate llites were first developed almost 

20 years ago. From that time satellites have been used to 

supplement terrestrial telecommunications systems and have had 

an increasingly favourable lmpact on the cast and the quallty 

of global te le coromunl cations , In the last decade, operatl.onal 

commercial communicatlons satellites have become cost-effective 

substitutes for existing terrestrlal systems. There are now 

about 70 operational or pre-operatlonal communlcatlons satellites 

in orbit; their estimated total capacity lS equlvalent to about 

one million telephone circuits, l This chapter will outline the 

formation and development of the Telesat Canada system in i ts 

l. first fi "e years of operation as part of the world-wlde increase 

in th~ use ,of satellite communications technology. 

The roots of Telesat Canada can be traced ta the mid-

1960' s' ,When a number of important events were made ln reIat~ 
to the subject matter of implementing operational satellite 

\, 

communications in Canada. Beginning in 1966, the Board of Broad-

cast Governors (BBG) received severai applications for domestic 

satellite systems in relation to broadcasting and telecommunica-

./ tions distrlbution. Therefore, Canadi,an industry was early' ta 

appreciate the capacity for a domestic satellite communications 

system in-this nation. 2 

- 102 -
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In 1967, the Tran~Canada Telephone System (TCTS) and 
/ 

Canadian National-Canad~an Pacific Telecommunications (CNCP) 

proposed to "establish and maintain a Canadian communications 

satellite system, and to operate ~t in conjunction with radio

re1ay and other terrestrial facilities in meeting present and 

foreseeable Canadian domestiç telecommunications needs" and "to 

accept financ1.a1 responsibi1i ty for this satellite system- in 

full or to whatever degree nat~onai policy may suggest. ,,3 

The TCTS/CNCP proposaI stressed complementarity ln that 

the carrler' s proposaI was introduced to allow the telecommuni-

cations carr1.ers to operate a satell1.te service as a comple-
/- .. 

ment to the terrestrial serV1.ce and not as a competitor. 4 The 

TCTS/CNCP proposaI had the following vision of the future in 

recommending the provision of servi~è ta the North, followed by 

full Canadian service and "the scien~ific and industrial re-

search and dev~lopment required to produce a new generation of 

sate lli tes beyGnd 1975. These could be Canad'ian ln concept 

and construction, 

ments in the late 

designed to meet particular Canaàian 
J 

1970' s and beyond." 5 

requ1.re-

The Science Secretariat of the Canadlan government com-

missioned a study entitled "Upper AtInosphere and Space Programs 

in Canada" in 1966. 6 T!î2i.s was followed by a report of the Science 

Caunci1 of Canada. 7 In 1967 both reports were published which 

called for early action on a Canadian satellite communications 

system. These studies led to the formation of a Task Force 
( 

- \ 



/ 

~- -- ~~--------------------

.. 
- 104 -

under the SCl.ence Secretariat ta study and advise y je federai 

government on the subject matter of satellite policy and on 

the use of domestic satellite communications for Canada. 

The Task Force report was published in 1968 as a govern-

ment White Paper entitled "A Domestl.c Satellite Conununication 

System for Canada". 8 One of the key conclusions of this report 

was that a Canadian domestic satellite communications system was 

of "vi ta1 importance to the growth, prosperi ty and un1 ty of 

C d d h Id b abl ' h d f . . ,,9 ana a an s ou e est 1S e as a matter 0 prl.Or1ty. 

This White Paper set the guidelines for the development 

of domestlc satelilte communications for the next 12 years. The 

government of Canada would "participate in an appropriate manner 

wi th private interests" 10 in the ownership of single system, com-

prising sate llites and earth stations 1 which would "compete effec-

1;-i vely in those areas where competition is appropriate". 11 It 

was foreseen that "the avai labi lit y of as many competitive means 

of long distance ~ransmission as possl.ble is an advantage to the 

telephone companies, to the broadcasters and, consequently, to 

12 the customers". The telecommunications carriers agreed to 

cooperate but reiterated their preference for a carrier-owned 

system which would be a supplement and not a competitor to the 

terrestrial telecommunications system. 

The White Paper had a model for federal government and 

industry participation in the pl:'oposed Canadian domes'tic satel

lite communications system. The White Paper ccntained the 

follow~ng policy in relation to the proposed satellite system: 
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The Government env1sages a damest1c satellite com
munications system which would offer a nationwide 
television service in both English and French. The 
sy'stem would permit 'the introduction of this sarne 
television service to any remote area, including the 
North, which cannot be economically served by conven
tional systems. It would also provide telephone ser
vice to many of the sarne areas, and it would supple
ment the transm1ssion of television, telephone and 
data service over the long-distance routes covered by 
microwave networks. 13 

The core of the White Paper ~ealt with the creation of a 

corporation to own and operate the proposed communications sys-

tem. The White Paper stated the following in relat10n to this 

subject matter: 

Having carefully cons1dered the relative merits of 
public and private ownership of satellite facilities, 
the Government will propose that a corporation be 
formed by special statute of Parliarnen't to deve lop, 
own and operate both the satellites and the earth 
stations of the system, consistent with relevant 
international agreements. The Government will pro
pose to encourage private participatidn in the Cor
por~tion and to this end will initiate discussions 
with the interested parties. The pattern of owner~ 
ship needed to maintain effective Government control 
in those matters involving national interest will 
emerge from these discussions. The proposed legisla
tion would provide not only for the establishment of 
the Corporation, but would also indicate the general 
nature and scope of the regulation contemplated for 
the system, in the light of the general legislation 
for telecommunications. 14 

Legislation was drafted to create a corporation to plan, 

design, build and operate a Canadian system of communications 

by satellite. This draft legislation was introduced in the 

Canadian Parliament in 1968 as Bill C-184 and the statute, the 

Telesat Canada Act, was passed and rece~ved Royal Assent on 

June 27th, 1969.
15 
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The'Te1esat Canada Act of 1969 f0110wed the lines of 

the Wh~te Paper in specifying that the share cap~ta1 should 

be divided between th~,government, the te1ecommunications 

carriers and the public, but the legislation retreated from 

the competitive aspects of the White Paper. In introducing 

the Act, the Hon. Eric Kierart~,Nthen the Minister of Communica

tians, said, "The Corporation li Il operate as a complement, not 

. h . ,,16 as a compet~tor, ta t e common carr~ers. 

The proclamation of the Telesat Canada Act on September 

1st, 1969, marked the first day of Telesat Canada's existence 

as a corporation. On September 2nd, 1969, Telesat Canada be

gan official bùsiness on two sma11 f100rs of a srna1l building 

at 110 Argyle Street in Ottawa with a permanent staff of one 

consisting of Mr. D.A. Golden, Telesat President and former 

President of the Air Industries ASSOciation of Canada. The 30 

other people working for Telesat Canada at this tLme were on 

loan from governrnent and industry, and most had been involved 

in the field of satellite communications for sorne time. 17 

In mid-September 1969, a Board of Provisional Directors 

was appointed by Order-in-Council. Thè Provisional Board was 

made up of: A.G. Archibald, President and Chairman'of the Board 

of Maritime Telegraph and Telephone Company Ltd.; Dr. J.H. 

Chapman, Assistant Deputy Minister, Departrnent of Communications; 

Z.H. Krupski, Chairman of the Trans Canada Telephone System; J. 

Alphonse Ouimet, former President of the, Canadian Broadcasting 

• 

J 



107 

Corporation: L.A. Pic'ard, Executive Vice-President of the CBC; 

R. D. Southern, President of ATCO Industries'Lirutedi Telesat 

President D.A. Golden was also a rnerober of the ~oard_ Mf

Ouimet was elected Chairman of the Board. 18 

During these first ·four months to the -end of 1969, 

Telesat Canada began to set up an organizational structure 

with a permanent staff. By the year's end, Telesat Canada 

had a permanent staff of 45 which had been recruited from 

government and industry. The establishment of an effective 

organization was the primary function of Telesat Canada at 

this time. 19 

During th1s time period, Telesat Canada negotiated a 

contract with RCA Limited, of Montreal, to define ,a Program 

Definition Phase of the Canadian domestic telecommunications 

satellite project. Telesat Canada also was financed during 

this period by loans from the Government of Canada in the 

amount of $9.8 million. Finally, the Departrnent of Conununi

èations, in November 1969, anno~ced the winner in a contest 

to name Telesat Capada's new satellite. A panel of judges, 

which included Dr. Marshall McLuhan, selected the name Anik, 

which means "brother" in Inuit which had been proposed by one 

Mary Frances Czapla, a supermarket ernployee in St. Léonard, 
• 

in t~e Province of Quebec. 20 

Early in 1970, Telesat Canada m~ved fram its ternporary 

offices in the centre of Ottawa to two full floors in a new 

, , 
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office complex at 333 River RoaQ on the Rideau River in the 
\ 

suburban city of vanier. The first full operation year of 

Telesat Canada was marked by a numher of important events. 

One milestone was the conclusion of the pre-implementation 

contracts and studies for a Canadian domestie satellite eom-

munications system coupled with the award of the first space-

eraft eontract for three Anik satellites ta the Hughes Air

eraft Company of Los Angeles. Therè had been fierce competi

tion between Hughes Aircraft and RCA Limited and an element 

of Canadian nationalism had played a raIe, due to the intense 

interest of the rnedia. 21 

The $31 Million (U.S.) contract for three Anik A Series 

spacecraft named Hughes Aircraft Company as the prime con

tractor for the "project in September 1970. Major Çanadian sUb-

contractors included Northern Electriç Company of Lucerne, 
-~ 

o 

Quebec, and SPAR Aerospace products Ltd. of Malton" 'Ontario. 

Canadian content in the building of the Anik A contract arnounted 
....... 

to approximately 20 per cent of the oontract priee, with a oon-

tractual provision for Canadian content of similar value in 

future ~ik A~type satellites sold by Hughes Aireraft Company 

in the world market. 22 

The permanent staff of Telesat Cclnada (which numbered 96 

at the end of 1970) was deeply involved in several functions. 

One group was involved in converting custamers' requirements 

into teehnical specifications for the earth statio~s in the 
J 
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terrestrial segment of the Anik A system. Another group was 

involved in negotiations with the National Aeronautics and 

Space Administration (NASA) in ,the United States for the launch 

" vehicle for the first Anik A satellite. A th~rd group was in-

volved i~ supervising the construction of the satellite and its 

components in plants in Canada and the United States. 23 

The year 1970 w~s also notable in that Telesat Canada 

completed the year in a debt-fr~e situation due to the initial 

issue of common shares to the federalgovernrnent and the major 

Canadian teleco~Unications common carriers. These public and 

privaté interests subsctibed for a total of 6,000,001 common 

shares in the company. The common shares, without nominal or 

par value, were issued at $10 a share. One third of the total 

allotment was acquired in 1970 and the remaining 4,000,000 shares 

were pu~chased at intervals ta March lst, 1972, w~ich provided 

Telesat Canada with $60 million of the projected $90 million 

f1nancing required to the commencement of commercial operations 

in 1973. 24 

During the year 1970, the original Provisional B9ard of 

Directors was re-structured. The new structure, which is the 

present structure, consists of an ll-member Board of Directors. 

The composition of this Board contains five members which are 
~ 

appointed by the federal government: fi ve mernbers, wh~ch are 

elected from tfe cornmon shareholders' telecornmunications common 

carriers; and the President of Telesat Canada who holdS' one 

.. 
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eommon share rep esenting "persans who ofulfi1l the statutory 

d " ,,25 eon l.tl.ons. 

The common shareholders' telecommunieation eommOn 

carriers hold 3,000,000 of the total allotment of shares l.ssued 

between,l970 and 1972. The feaeral government holds 3,000,000 

eornmoh shares and the Telesat President, D.A. Golden, holds one 

common share. The telecommunication cornmon carriers which 

divide these 3,000,000 common shares are the following: Alberta 

Government Telephone, Bell Canada, British Columbia Tel~phone 

Company, Canadian National, Canadian Pacifie, Maritime Tele- . 

graph and Telephone Co. Ltd., Newfoundland Telephone Co. Ltd., 

Ontario Northland Transportation Commission, Quebee-Telephone, 

Saskatchewan Telecommunications, the Island Telephone Company 

Ltd., The Manitoba Telephone system, the New Brunswick Tele

phone Co. Ltd. 26 

The year 1971 for Telesat Canada dealt with preparation 

for the launch of the first Anik A satellite, as w~ll as plan

ning for' the earth station system. In May 1971, a launch agree-, 
ment was\ signed between Telesat Canada and NASA for the first 

1 

two Aniki A satellites. The Satellite Control Centre was in-, 
1 1 
stalled pn the 12th f100r of Telesat Canada 1 s Ottawa head-

quarters. Service agreements were also being negotiated between 

Telesat Canada and its first custorners such aS,Bell Canada, the 

Canadian Broadcasting Corporation, CNCP Te~mmunications, and 

the Canadian Overseas Telecommunication corpo~ation which is now 

27 Te leglobe Canada. 
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In 1971, the initial plans for the earth stations were 

completed. T~ree contracts for the construction of 37 earth 

stations in Telesat Canada's system with a combined value of 

$16 million (ClV~L) were awarded in May 1971 to RCA L~mited, 

Montreal, Que.f#Raytheon Canada Ltd., Wftterloo, Ont., and 

Philco-Ford Corporation of Canada, Tononto, Ont. The master 

station in the earth station system was being built at Allan 

Park near Hanover, Ontario, so that the site would be ready 

for the installation of the earth station antennas the follow-
.' 

in~ year. At Lake Cowichan, B.C., another major earth station 

site was being made ready for the following year. 28 

ALI across Canada, groups of surveyors and engineers 
/" • were preparing the network of earth stations. These groups 

travelled to such isolated points as Yellowknife and Fro~~sher 

Bay in the Northwest'TerritorLes, as weil as Faro and Dawson 

City in the Yukon Territory. Therefore, tangible signs of a 

network of earth stations began to appear from a world of" 

l d 1 · f' '. 29 paper p ans an contractua spec~ Lcat~ons .. 

The year 1972 was marked by the successful launch of 

Anik A l at 8:14 p.rn. EST on Novemb~r 9th at Cape Canaveral, 

Florida. This spectacular achievement was the climax to 39 

rnonths of effort by the permanent staff of Tele$at Canada 

which now numbered 212 ernployees. Twenty-six minutes after 

the lift-off of Anik A l, controllers in thè'Satellite Control 

Centre ~f Telesat Canpda in Ottawa assumed command of the 



- 112 - J 

communications satellite and spent the next 15 days maneuvering 

the satellite to its geostationary position at 104 degrees West 

. d 30 Long1tu e. 

The Anik A 1 satellite"as part oI the Anik A series, 

is a spin stabi11zed satellite with despun antenna designed to 

give Canadian coverage by microwave communications in the 6/4 

GHz bands. Each Anik A series satellite has 12 high capacity 

microwave channels and uses 10 channels continuously with two 

channels for standby purposes. More technical details on the 

Anik A series satellite~ will be given later on in this chapter. 

The successful launch' of Anik A l was the key achlevement 

of Telesat Canada in 1972, but several other developments taok 

place during this year which were natewarthy. 8y the early 

fall of 1972, the system of satellite earth stations was tested 

and ready ta receive signaIs from the Anik A l satel11te. At 

Lake Cowichan,'B.C., and Allan Park, Ont., the 30 ID dish antennas 

of the Heavy Route stations had been lifted into their pedestais. 

The large Network Television and Northern Telecommunications 

earth stations had been established at their points in the 

satellite system. FinaIIy, the smaller earth stations had b~eri 

delivered by Raytheon Canada of Waterloo, Ont., ip their con-

tainers aIl across Canada and subsequently assembled for opera-

31 tionai use. 

During the summer and faii of 1~72, Telesat Canada and 

its customers, TCTS and CNCP Telecommunications, Bell.Canada, 
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., ) 
and the Canadian Broadcast'Îng Corporation signed a series of 

service agreements which covered satellite message and br6ad-

cast services on seven Anik A-l channels 1n~eight provinces and 

-the Yukon and the No~~t Territories. Each of "the con tracts 

was for a five-year term w1th one-year option clauses. These 

contracts produced sorne $127 mi Ilion in revenues for Te lesat 

• 32 
Canada over the contract and option per10ds. There were three 

bas1c agreements which were as follows: 

(1) Tel~sat Canada and the Canadian Broadcasting Corporation 

~ (CBC) signed a five-year.contract at $45 million with a one-year 

option clause to provide satellite distribution of national 

English'and French televis10n networks over three Anik A-l 

._ channels. 33 

(2) Telesat Canada and ~CTS, CNCP Telecommunications signed a 
" 

five-ye,~r conttact at $30 milli.on with a one-year option 'clause 

to provide for Heavy Route trunk message service between VaHcouver 

and Toronto over two Anik A-l channel~. 34 
""- 1 

(3) Telesat Canada and Bell C~a signed a five-year contract 
! 
1 

at $30 million with a one-year' option clause for Medium Density 

and Thin Route message services in the Eastern "A.rctic using two 

Anik A-l channels. In December 1972 , Be Il Çanada announced i ts 

intent10n to expand its service in the Eastern Arctic w1th an 

35 àdditional 15 Thin Route message stat1ons. 

Another key event in 1972 occurred in December when 

Telesat Canada and RCA Global ,Communications/RCA Alaska 

\ 
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Communications and American Satellite Corporation s~gned ai, 
..r-/ 

Memorandum of Agreement to provide domestic serv~ce between 

Alaska and the lower 48 states in the ,continental United States. 

This agreement would only last until this American serv~ce could 

be transferred to American owned sate IIi tes. This lease covered 

36 up to five channels ,?n the An~k A series satelllte system. 

The Memorandum of Agreement dealLng with the Alaskan 

satelli te service was subject te the condi tion of approvai by 

the governments of both countrLes, as weIl as approval by the 

Parliament of Canada to an arnendment to the Telesat Canada Act 

permitting it to provide services outside Can~da. AlI of these 

procedures ha'd to be fulfi lIed in order for .v.he agreement to 

enter in to force. The Canadian Parliament considered arnend-

ments te sections 5 and 6 of the Telesat Canada Act to allow 

for satellite services outside of Canada under inter-governmenta1 

37 
agreemen ts . 

The year 1973 began, with the historie inauguratio~ of 
, > 

commercial service on the Anik A-I communications satellite on 

January llth. On this date Communications Minister Gérard 

Pelletier and Resolute Bay Settlement Manager, Ludi Pudluk, in-

augurated thi~ commercial service by a telephone calI between 

them. This t~lephone conversation was carried on the ~ll 

Canada Northern Service channel. In February 1973, the first 

Bell Canada Thin Route Service was inaugurated at Pangnirtung 

and Igloolik in the Northwest Territories. In the sarne month, 
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an ~nterim CBC network telev~slon serVlce was inaugurated in 

. .. 38 
seven Arctte communltles. 

On April 20th, 1973 , Anik A-2 was .launched into orbit 

from Cape Canaveral. The çommuni cations satèlli,te was launched 

into geostationary orbit at 109 degrees West Longi t.~de. Anik 

A-2 was used to provlde U.S. television services between the 

lower 48 states and Alaska for RCA,Global ~ommunicat~ons and 

RCA Alaska Communications. The Arnerican servi ces were trans-

ferred to the first American domestic commercial conununica tions 

- 39 
sate 111 te. Western Union' s Westar l in June 19 7~'. 

At the beginning of 1973, the Telesat Canada satelllte 
.. ' 

system began commetclal operations wi th 6ne' satelli te and four 

eart statlons. By the end of 1973, the satellite system com-
1 
~iS~, two satelliteS and 34 earth statlons which were providing 

television, radio and telephone services for five major Canadian 

customers. There was an ext;emely high re liabi lit y in the 

sa te !li te system from the beginning of commercial operations. 

By the fourth quarter qf 1973, the satellite system was operat

ing effecti vely for 99.99 % of the message services. Similar 

levels were being achieved for television services. 40 
~ , 

The year 1973 was als>o marked by an expansion of le 

Te lesat Canada system along territorial lines.~ In February 

1973 Telesat Canada's application for changes to its letters 

patent was approved by the Parllament of Canada which allowed 

the satellite company to serve points outside the territory of 

'! • 

\ 

~. 
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Canada. In December 1973, a service agreement was signed 

between Te1esat Canada and the Canadian Overseas Telecom-

munication Corporation (now Teleglobe Canada) for a satellite 

link. between the CANTi\T II Atlantic cable terminal at Harriets-

41 field, N.S. ana Toronto, Ont. 

,; Therefore, 1973 was an extremely successful year for 

Telesat Canada in relation to its commercial operations on a 

. technical leve!. On the financial leve1, Telesat Canada' s 

revenues in i ts first year. of commercial operations amounted 

ta $19 million. The net earnings or the the profit was $1.6 

42 mi 11ion or apout 26 cents per comman share. 

The year 1974 was marked by a very strong growth in the 
~ 

Te1esat Canada satellite system. _ The operating revenues in 
1 

th) second year of commercial operations increased from $19.0 

million to $28.0 million by t~e end of 1974. Net ~arnings or 

profit increased Ity $2.0 million from the previous year to a 

final profit of $3.6 million by the end of 1974. The earnings 

per cemmon share increased from 26 to 61 cents. On the tech-

nical siode, the number of satellite channels in commercial 

service increased by 44% and the number of earth statipns in 

service increased by 40%. In addition, there was a significant 

increase in the capacity of existing earth stations which were 

upgraded to proviœ" additional satellite services. 43 

Major contributions te this increased financia1 and 

technical groWoth included the ûtilization of the Telesat Canada 
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system by RCA Global Communications and RCA Alaska Communica-

tions on an interim basis until service by U. S. domestic 

satellites. Another factor was the expansion of the Thin 

Route service of Bell Canada in the Eastern Arctic as weIl 

as the service provided to the Canadian Overseas Telecommuni-

cations Corpor.ation. Another important element in the growth 

of Telesat Canada wa,s the Canadian Broadcasting Corporation 1 s 

Accelerat~d Coverage Plan in WhlCh television and radio ser-

vice was to be provided to_, aIl Canadian communi ties of over 

500 and 200 population respectively. In relation to the CBC 

Plan, Telesat Canada placed a $1.2 million contract with RCA 

Limited, Montreal, for radio receiver equipment at 16 projected 

th . 44 ear sta t~ons. 

One promising technical development that took place in 

1974 was the development by Telesat Canada of the AniKom trans-

portable earth stations with a 3.6 m antenna. These small earth 

stations can be transportable on an aircraft of the Twin Otter 

class and may be erected within a few hours of delivery. The 

AniKom earth stations Qpened up a new market ta provide for 

reliable communications between isolated communities sueh as 

drilling and mining exploration si tes and their parent head-

quarters in southern Canada. In February 1974, a successful 

three-rnonth trial of these earth stations began at the MacKenzie . 
b,. _ Delta ail èxploration camps._ The first sueh station that went 

into aetual operational service was at the Panaretic ail 
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Company' s ma~n base at Rea Point on Melv~lle Is land at 75 

degree 21' North Lati tude-Te lesat Canada J s most northerly 

, f ' 45 
po~n t 0 serv~ce. 

One key event in 1974 which had an obvious impact on 

Te1esat Canada was the adoption by the federal governrnènt 

of "A Canadian Folicy for Space". 46 This was a policy state-ment 

'which had a wide-ranging impact on àll sectors of Canada's space 

conununity. The federal government policy statement consisted 

of the following items: 

(1) The federal government endorsed the princip le that a 

Canadian ~ndustrial capabill ty for the design and construction 

of space systems should be maintained and improved through a 

deliberate policy of moving government space research and de

velopment out into private industry. 47 

(2) Federal government purchasing p'olicies shouid encourage 

the establishment of a viable research, development and manu-

f ' ab'l't' C d' 'd t 48 actur~ng cap ~ ~ y ~n ana ~an ln us ry. 

(3) Canada would continue to rely on other nations for launch 

vehicles and services and Canada should enhance access te such 

launch services by participating in the supplying nation' s 

49 space program. 
~, 

(4) The federal gevernment departments involved should submi t 

plans te ensure that, to the :ful1est extent possible, Canada' s. 

satellite 0 systems would be desigIJed, developed and constructed 

50 in Canada, by Canadians, using Canadian components .. 

.. 

" 
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(5) Canada' s primary interest ~n space should be to...,.use it 

for applications that would contribute directly to the achieve

ment of national goaIs. 51 

(6) Utilization of space systems for the achievement of 

specific goals should be through activities propased and budgeted 

by departments and agencl.es within their established mandates. 52 

(7) At the international level,Canada's ability to use space 

should be furthered by parhcipating 1n international activities 

for the us'e and regulation of activi ties in space, negotiating 

agreements for the continuing access, to SCl.ence, technology and 

required facilities, and maintaining knowledge of foreign space 

activi ties in order to respond quickly to potential opportunitie' 

d th d • '1 . 53 an reats 1!o Cana a s nat~ona sovere~gnty. 

(8) At the national level, Canada's ability to use space should 

be furthered by the support of research appropriate to the need . 

to understand the properties of space, the potentialities of 

space systems, and the search for potentiai applications, and 

technology programs to develop the industrial capability essen-

tial ta meeting further requirements for operational space 

54 systems. 

This policy statement ent1.tled liA Canadian policy fQr 

Space" clearly set down parameters which would affect Telesat 

Canada directly and indirectly. The provisions dealing w1th 

the "Canadianization" of the space industry would have an in-

fluence upon the procurement policies of Telesat Canada. 
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Obviously, the federal 'government~ as part owner of Te1esat 

.Canada, wou1d seek to apply its policies to Telesat Canada. 

It shou1d be eareful1y noted, however 1 that section 

5 (2) of the Te1esat Canada Act of 1969 al1:ëady had specifie 

directives in relation to the utilization of Canadian re-

sources and eapabi1ities in relation ta the Telesat Canada 

sate1li te system. One can eonclude that .the policy stated in 

the Telesat Canada Act of 1969 was repeated and more sharply 

emphasized in the general policy statement of 1974. Clear 1y, 

Canada was moving in the direction of a prime contractor role 

for Canadian industry as the next step in the "Canadianization ll 

of the space industry. 

The year 1975 for Telesat Canada was marked by the 

suecessful launching of the last of the Anik A series satellites • 

• 
Anik Al3 was launched on May 7th, 1975, and went into geosta-

tionary orbit a t 114 degrees West Longi tude. In Novernber 1975, 

Anik A-3 went into service as Telesat Canada '5 primary service 

satellite. In June 1975, the interim service that Telesat Canada 

had been providing between Alaska and the Arneriean main land was 

terminated. The United States Federal Conununications Commis-

sion (FCe) ordered ReA Global communications and RCA Alaska 

Conununications to swi tch to an American domestic sate lli te. The 

Fce order exempted the service provided by RCA on the Telesat 
, 

Canada system for the U.S. Defenee Departroent between Thule, 

l :t'hl'. e ' d . l d 55 Green and and Un~te States rna~n an. • 

, 
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Despite the 105$ of the lucrative lease to the ReA com-

panies, Telesat Canada maintained its profit mar/gin in 1975 at 

$3.6 million or 61 cents per common share. In ~uly 1975, Tele

sat Canada declared and paid its first dividend of 10 cents per 

common share. Therefore, the financia1 situation of Telesat 

Canada rernained stable in 1975 despite the loss of a customer 

of up to five channels on the Anik A series satellites. 56 

A key event in December 1975 occurred when Telesat Canada 

awarded the Anik B corltract worth $19.1 million (U.S.) to RCA 

Astro-E1ect~onic Division of Hightstown, New 'Jersey, as the 

prime contractor. Anik B was planned as the second generation 

satellite for the Telesat Canada system. Anik B was to be the 

world's first domestic satellite providing commercial services 

in both the 6/4 GHz and the higher ~4/l2 GHz frequency bands. 57 

The hybrid nature of Anik B rested in a mixture of Tele-

sat Car,lada's requirements and those of the Department of Com-

munications of the \federal government. The federal government 

would have a satellite for experiments in the higher frequency 

range following the end of the Hermes proqram. Telesat Canada 

would have a satellite to replace the first of the Ani~ A series 

satellites that would come te the end of their design life-

58 expectancy of seven years. 

Therefore, Anik B marked a fusion of thé requirements of 

Telesat Canada and the Department of Communications. The Anik B 

payload was planned to contain six 14/12 GHz channels which 
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would be leased by the Departrnent of Communications at corn-

mercial rates. The Anl.k B communications payload would also 

carry twelve 6/4 GHz channels for commercial communications. 

The result was a hybrid satellite which would have purely ex-

. t Id' 1 f . 59 perl.men a an commerCl.a unctl.ons. In the ne.xt chapter, 

a more detailed description will be given of the Anik B program. 

The Anik A series satellites are technically inter-

changeable. Each satellite has 12 microwave channels at 6/4 

GHz frequency of which 10 channels are c~ntinually operational' 

and two channels have a standby function. Each 6/4 GHz channel t, 

can carry one television prograrn or 960 voice circuits. All 

three Anik A satellites were placed into geostationary orbit 

from Cape Canaveral, Florida, by tl}.ree-staoge Delta launch 

vehicles. The Anik A-l and the Anik A-2 were each launched by 

60 
a Delta 1914 and the Anik A-3 was launched by a Delta 2914. 

Anik A-1 was l,aunched on NoLer 9th, 1972, and was 

the wor1d 1 s first domestic geosynchronous conununications 

sate IIi te. Anik A- 2 was placed into geosynchronous orbi t on 

April 20th, 1973, and Anik A-3 was placed into the sarne type 

of orbit on May 7th, 1975. The Anik A series satellites have 

geosynchronous orbital speeds of 11,062 kilometres per hour. 

They are placed l6, 000 ki lometres above the equator of the 

earth at 104 degrees 1 109 degrees, and 114 degrees West Longi

tude in numerical arder. 61 
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Origina11y, Anik A 2 and Anik A 3 were orbi ted to pro-

vide back-up support in space for Anik A 1. With this support, 
, 

_ _ __ J 

. -
there was an assurance of reliable, uninterrupted communications 

service as we Il as the capacity to meet requirements for in-

creases in service. At this tirne 1 Anik A 3 is th~ primary opera-

tional communications satellite, 'and Anik A 2 and .Anik A 3 pro-

" 
vide the back-up and addi tional microwave channel capaci ty. The 

design-life of an Anik A series satellite ia seven years. At 

the present rates of consumption, .. fuel reserves for Anik A l, 

Anik A 2, and Anik A 3 are estirnated to be sufficient for opera

tiona1 capacity lIDtil 1980, 1981 and 1983 respectively.62 

The Anik A series satellites are spin stabilized satellites 

with despun antenna which weighed approximately 560 kg at the 

time of launch. The Anik A series satellites are 1.78 metres 

in diameter and are 3.4 metres high. Telesat Cahada had a $31 

million (U.S.) contract wi th Hughes Aireraft ComE?any. for t)1.e 

three Anik A serie$ satellites. Each launching of the Anik A 

series satellites has been fixed at $7 million (CAN.) per launch 

for a total launch cost of $21 million (CAN.) for the three 

sa te11i tes. 63 

A brief nb~e 

fications of the "48 

1975. The Heavy Route 

ded as to the technical speci-

tha t were in exi s tence in 

Allan Park, Ont., and Lake 
__ -'1 

Cowichan, B.C., have 30 metre antennas ta deal with. high-density 

service links. Earth stations also carried 10 metre and 8 metre 
\ 
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antennas to carry network television and handie northern corn-

munications.. Earth stations also carried 4.6 metre antennas to 

handie Thin Route services, remote television reception, and 

message, service. The srnallest earth station antenna i~ the 

Te Iesa t Canada system were the 3.6 rnetre transportable Anikom 

antennas. These are mobile, semi-permanent earth stations which 

were developed by Telesat Canada to meet the demand for tele-

conununications services in remote regions. Weighing 953 ki1o-

grams,~ these earth stations can provide voiee, facsim~le 1 tele-
1 

type and data services in .isolated Northern communJ.. ties. 64 

Therefore, Telesat banada by the end of 1975 had açhieved 

a great success. The organ1zation was turning in strong annual . ' 

profits and in 1975 this young organization had enough earnings 

to pay a dividende In 1969, Telesat Canada was merely a paper 

organization wi th no permanent staff, no corporate in corne , no 

assets, no contracts, no customers, and nO sa telli te experience. 

However 1 within five years, Telesat Canada was an efficient pro-

fitab1e organization which was managing a system of satellite 

conununications covering the second 1argest nation in the .rld. 

The authorized capital stock that is deiined in section 

10 of the Telesat Canada Act is compriseQ of 10,000,000 common 

shares wi thout nominal or par value and 5,000 , 000 preferred 

shares with a nominal or par value of $10 per share. The only 

issue of shares was 6,000,001 common shares for a stated value 

• 
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of $60, 000,010 or $10 per COmlllon share. Th~s issuance of 

shares between 1970 and 1972 remains the only issued capital 

stock of Te1esat Canada to this date. Therefore, the financ-

ing structure of Telesat Canada has been one of ini tial financ-

ing through capital stock followed by financing frorn loans from 

the federal government and commercial banks as well as cash de-

ri ved from earnings. 

By 1975, Te~esat Canada had achieved the success required 

to operate a 6/4 GHz communications system at a profit, On May 

7th, 1975, Telesat P~sident D.A. Golden stated the following: 

"Virtually every objective of the prograrn Telesat devised dur-

ing 1970 and 1971 to create a, satellite system for Canada has . 
been attained ... 65 In an address to the American Institute of 

Aeronauti cs and Astronautics on January 29th, 1974, the Te lesat 

President also stated that "With a year of ,operationa1 experience 

of Anik A-1 and sorne >~ight months on Anl.k A-2, the overa11 per-

formance of the system has exceeded expectations . . . we have 

been able to translate theory into practice. ,,66 Therefore, 
" 

Tel.esat Canada had achieved a baseline success in .the' operation 

of a domestic satellite communicationli system for Canada. 

Greater challenges wou1d lie in the future for Telesat 

Canada after 1975. 
1 

The techno1ogical explosion in the 1ate 

1970 1 s as well as the 1.980 1 s has forced and wi1.l continue to 

force Telesat Canada to adapt ta changing candi tians. 'Several 
{ 

technoloqical possibilities were already on the horizon which 
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the Hon. Eric Kierans, Canada' s f~rst Minister of Communications, 

predicted in 1969. He stated the followi~g: 

Telesat Canada may orbit just a single sate llite 1 i t 
may serve its primary function of service to the North 
and supplementary East-West traffic, but never grow 
substantially beyqnd those limits. At the other end 
of the seale, 'l\elesat may aecomplish a great deal more 1 

(referring to sueh technological applications a::; 
satellite-linked data banks in illfli(1êrsities anq 
libraries, nationwide electronic newspaper publishing, 
te le-medicine and tele-education services, electronie 
funds transfer and direct-to-home sate lU te signal 
reception) .. This is the spectrum of possibi lities. 
At the lower end. we know what the satellite can 
do and what the demand for its services is. At the 
upper end, we get ~nto Buck Rogers' territory, the 
difficulty being that these days science fiction has 
an uncomfortable habit,of becoming fact. 67 

Coupled with these technological pressures to adapt to 

chang'ing conditions, the federal government adapted a series 

of policy positions which would forro a frarnework within which 

Telesat Canada would be forced to eperate. In 1969, the Tele-

sat Canada Act was passed directing Telesat Canada to utilize 

Canadian research, design, and indus trial personne l, technology 

and fac~lities in research, and development connected with its 

68 
satellite systems. 

This "Canadian content 11 was to be used te the extent 

practicable and consistent with the commercial nature of Tele

sat Canada. This provision is contained in section 5 (2) of 

the Telesat Canada Act. Section 8 of the Telesat Canada Act 

also caUs for the approval of the .Minister of Communications 
'f' 

ta all Te\lesat Canada' tenders for contract. This apprtlva1 is 
\ 
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based on the criteria that the tender for contract would re-

sult in a proposaI from the contractor with a reasonable .. 
amount of "Canadian content" in the design and enginéering 

ski Ils as well as components and materiais. Therefore, the 

federal government legis1ated il specifie policy into the 

Telesat Canada Act to achieve a reasonable "Canad~anization" 

of the space industry. 

In 1974, t,he federal government issued a major policy 

statement entitled nA Canadian Poli cy for Space ,. which stated 

that federai. governments should "to the fullest extent possible" 69 

ensure that Canada' s satellite systems are designed,. developed 

and constructed in Canada 1 by Canadians, using Canadian ?om

ponents. This was a re-affirmation of the princlple stated in-

the Té lesat _Canada Act as weIl as a stronger affirmation of the 

• need to "Canadianize" the space industry through a preference ln 

procurement policies by the federai government. As the owner 
" ... 

of 3,000,000 of Telesat Canada's 6,000,001 cornmon sha:res, it is 

fairly obvious that the federaI government could bring an 

enormous amount of pressure on Telesat Canada ta follow its 

policies ln a very strict sense. 

In 1975, the federai governrnent issued a policy state

ment that the government shouid explore the .setting-up. of a prime 

• 70 contractor for Canadian spacecraft. Aiso in 1975, the Inter-

departmental Committee on Space (ICS) was provided with a per-

manent ; secretariat and gi ve·n the task of coordinating spacecraft 

1 
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procurement activl ties 50 as to main tain a viable spacecraft 

71 manufacturing industry in Can~da. Also in 1975 1 the procure-

ment of Anik B marked a fusion ~n t:he"~.xperirnental requirements 

of the Department of Communications as well as the conunercial 

requirements of Telesat Canada. 

Therefore by 1975 , Telesat Canada was an ~qualified success 

in forming Canada' s domestic communications satellite system. 

There were, however, severe challenges in the future, due te the 

e:x;treme rapidity of technological change in this specialized 

marketplace. The next few years, as we 11_ as the future in genera1, 

would c-all for a quick adaption to new teehnological changes. 

Coupled with these technical changes, the federal government 

created a specifie policy pOSltion which would greatly .1:nfluence 

the behavior of Telesat Canada. The f,ederal government holds a 

major block of the shares in Telesat Canada, as weIl as being a 

major consumer of Telesat Canada, through such enti ties as the 

Department of Communications 1 the Canadian Broadcasting Corpora

tl.on, and Canadian National. The federal goverhmen t and i ts 

policies obviously play an enormous role in the decision-making 

process of Telesat Canada. 

The next chapter of this dl.ssertation will deal with 

Te lesat Canada from 1976 to 1980. In this ohapter, l will deal 

wi th the subject matter of Anik B in greater detail. Thé com-

mercial programs of Anik C and Anik D will, also be dealt with. 

'rne bulk of the discussion deals w,ith the deve lopmen t of 14/12 
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GHz techno1ogy> on a conunerc~a1 ba~ ThlS -ls the new frontier 

of technological development and Telesat Canada has played a 

p~oneer role in the fie Id in the Iate 1970 1 s and the 1918'0' s. 
\ 

There will also be a discussion of the critiques' that have been n 

made of the Telesat Canada system, as weIl as the defenders of 

this system. 

• 

f 
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CHAPTER V 

TELESAT tANADA'S COMMERCIAL PROGRAMS (1976-1980) 

1976 was\an important year for Telesat Canada due ta tWQ 

l.mportant events'. In 1976, the Summer Olympie Games were held 

in Montreal, Canada, which invo1ved an enormous concentration 

of broadcasting facilities in Canada for that event. Te1esat 

Cahada carried out its normal functions of distributing the 

Canadian Broadcasting com~'s national French and English 

television and radio services across the nation using saéelll.te 

technology. Telesat Canada also played a key role in terms of 

international communications. Speçial transportable television 

, transmi t,ting stations at the various Olympic avent si tes re layed .' 
..J 

special programming~ for broadcasting companies in ,the competing 

nations direct by satellite to the Teleg~e earth stations near 

Halifax, N1S., and Victoria, B.C. These s~nals were t~ re-
" 

transmi tted \to Europe and the nations on· the Pacific rim via the 

Atlantic and Pacifie INTELSAT satellites. l 

In late Deeember 1976, after months of negotiations, an 

association agreement was reaehed between Telesat Canada and the 

TransÇanada Telephone System (TCTS) under which Telesat Canada 

would become a member of the TCTS. The agreement was ta become 

• effective on January lst, 1977. The association of Telesat 

Canada with the TCTS member companies would allow for joint 
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..planning of the development of the terrestrial and satellite 

systems. The association agreement would also allow for joint . 
planning for the integration of the two types of technologies 

into a unified national system. The fusion of the terrestrial 
'" I)f 

and the satellite telecommunications carriers would allow for 

a comprehens~ve national plan that would integrate aIl aspects 

of Canada's telecommunications technology.2 

Parallel to these integration activities, detailed studies 

and plans were being developed to determine customer reqUire~enJs 

in the 1980'5 by Telesat Canada as weIl as the TCTS member corot 

panies. Once customer requirements were determined for an in-

tegrated telecommunications system, these requirements·would be 

incorporated into the design of the Anik C 14/12 GHz satellites 

which were then planned for service in 1981. 3 

The Telesat Canada system in 1976 grew to 72 earth sta-

tions in operation. This technological growth w~ due largely 

as the resu1t of a program of the Province of Ontario to expand 

and improve communications services in a numbex of small com-

munities in the NorthWest part of the province. In July 1976, 

an interesting development was the use of a Telesat Canada earth 

station situated directly at the Banff Springs Hotei in Alberta . 
. 

This earth station distributed live television coverage of the 

provincial First Ministers' Conference to the national CBC net

work.
4 

The year 1977 was largely dominated by the issue of the 

... 
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association agreement between Telesat Canada and the TCTS member 

companies. On August 24th, 1977, the Canadian Radio-television 

and Telecommunications Commission (CRTC) ruled that the associa-

tien agreement was disallowed by the CRTC since it was <e'Ontrary 

to the public interest. This adverse interest was based on the 

assumption that the association agreement would limit normal 

't' t . d 5 cempet1 10n 0 a certa~n egree. 

The adverse ruling of the CRTC created an immediate 1egal 
, 

obstacle ta the comprehensive plans of Telesat Canada and the 

TCTS mernber companies ta integrate a national system of terres-

trial and satellite telecornmunications. Telesat Canada appealed 

this decision to the federal government, and more prec1sely, the 

~inister of Communications. The grounds for this appeal was a 

belief thàt the association agreement would be beneficial ta the 

public interest due to more efficient planning. The Minister of 

Communications, Jeanne Sauvê, conducted interdepartmental dis

cussions and brought the matter to the federal Cabinet. 6 

On November 3rd, 1977, the federai Cabinet approved the 

association agreement of Telesat Canada and the TCTS member com-

panies. The federal Cabinet reversed the decision of the CRTC 

by virtue of section 64 (1) of the National Transport Act which 

7 gave the Cabinet this specifie power. The Communications Minister, 

Jeanne Sauvê, stated the fo11owing i.n relation ta this federai 

Cabinet decision: "Accordingly, the government decided that the 
.' 

agreement already reached between Te lesat and TCTS was the most 
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appropriate means whereby government policy could be ~rnpIe

mented".8 This simply roeant that integration would result in 

a truly national system of effective telecommunications. This 
, 

obviously was the policy of the federal government. 

Following the federal Cabinet decislon, there wa~ a re-

sumption of the integration qctivities between Telesat Canada 

and the TCTS member companies. There was also a resumption in 

negot~ations for the.procurement by Telesat Canada of three 

14/12 GHz Anik C satellites, which would be designed to carry 

the bulk of the satellite message traffic ~n the integrated 

system. Therefore, the Anik C satel~ites would be the,proQuct 

of joint planning of the terrestrial and satellite common 

, 9 
carrlers. 

The financial picture of Telesat Cana4,a in 1977 con-

tinued ta be healthy. In February 1977, Telesat Canada paid the 

final installment of interest and principal on a $25.5 million 

1aan from the federal government. This IQan was retired on 

schedule and had been a loan obtained from the federal govern-

ment in 1972 and 1973 under section 41 of the Telesat Canada 

Act. Corporate incorne in 1977 rose ta $34.1 million and the 

company declared its third consecutive annual dividend of 10 

10 cents per common share. ~ 

-- The Te1esat Canada satellite system was expanded ta 85 

earth stations in operational service by the end of 1977. 

Additiona1 earth'station orders'were p1aced with manufacturers 
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to fulfill two prograrns. One program was the Eastern Arctic 

Prograrn which would provide satellite service to 13 Northern 

Quebec and Northwest Terri tories coromunities. The otp~r pro

gram was the Frontier Television prograrn which was desj.gned to 

provide a basic satellite-carried network television service 
~ 

to isolated communi ties of less than 500 population. In 1977, 

the Frontier Television prograrn had reached 10 communities 
- 1 

which were mainly situated in the Yukon Territory. There were 

also extensive exper~rnental programs in which military, resource

exploration, remote sensing, and environm~tal protection appl~

cations of satellite telecommunications were being carried out. ll 

A final noteworthy event in 1977 was a federal governrnent 

policy decision that a priority objective of Canada's space pro-

" gram would be to deI!l0nstrate, as soon as feasible, the capability 
- f 

of SPAR Aerospace Ltd. to cornpete as a prime contractor for com-

, t' Il' 12 mun~aa ~ons sate ~tes. This followed a 1975 policy decision 

that the federal government should explore the setting-up of a 

.", plfime contractor for Canadian spacecraft. Clearly, the federal 

government had the objective for"a complete integrated Canadian 

manufacturing industry, as weIl as an integrated system for 

terres trial and sate IIi te teleconununications carriers. 

The leading event in 1978 was the ~aunch~ng of Telesat 

Canada's fourth satellite, Anik B, on December 15th, 1978. This 
,-

was the launchi~g of the first satellite in the wor1d to provide 

commercial services in both the 14/12 GHz and 6/4 GHz frequency 
JI 

" 
1 • ., 

~ 
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13 bands. A more detailed description of Anik B and the other 

later generation gatellites of Telesat Canada will be given 

later on in this chapter. 

The year 1978 was marked by an increase in the use and 

demand for Telesat Cabada's facilities. During this year, 

negotiations were underway with the Speaker of the House of 

Commons, Canadian broadcasters ~d câble TV operators, in re

lation to the satellite distribution of Hçuse of Commons debates 

to cornrnunities across the nation. In other areas, there was an 

increase in ,the amount of use of the occasional use channels by 

the Canadian Broadcasting c\rporation and'other broadcasters. 

,The Global Television networ~ and Canadiàn Television (CTV) also 
~--' 

made consider~~ of transportable TV-transmit earth stations 

to distribute live c~verage of sports events and special pro-

gramming to their netw~~~res. There was also an 

~ ~,over-~ll increase in message traffic requ~rements that resulted 

l
,in the installation of additional voice ci~cuits in 21 existing 

, 14 . • earth stat~ons. 

In March 1978, Telesat Canada was i~volved in the after-

math of the crash of the nuclear-powere~~ussian satellite Cosmos 
/ 

954 in the Northwest Terr~. Wi7hin hours of the. crash in 
'-- . 

this emergency s~tuation,,~able Telesat earth station 

was flown te Cosmos Lake and irected on the lake ice. For a 

mon th , this earth station was effectively utilized to coordinate 
\ 

the activities of the search and recovery operation .Qf thè 
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rad~oactive remains of the satellite~ The use of the trans-

portable earth stations, espeeially the Smal1 Antenna Trans

portable Earth Stations (SATES) provides eustomers 'with an 

exceptional degree of f1exibi li ty, whe.ther for emergency com-

munieations or for 1Lve broadeast feeds from areas where ter

restrial teleeommunications facilities are inadequate. 1S 

The financial condition of Telesat Canada in 1978 con-

tinued to be excellent ~n the area of net revenues or profits. 

J The profits of Telesat Canada inereased by 24% to a total of 

$5.6 million, representing earnings per common share of 93 

cents. In the previous year 1977, the net earnings had been 

$4.5 million and the earnings per common share were 75 cents. 

Two dividends of 10 cents per eommon share were paid out to 

stockholders in 1978. This was double the level of dividends 

paid out in 1977, 1976, and 1975. 16 

In April 1978, .the Hughes Aireraft Company of Los 

Angeles, Ca., was awarded a $53.6 million (U.S.) eontraet for 

the construction of three Anik C satellites, thecfirst of which 

was scheduled at that time to enter service in 1981. Four 

Canadian companies were selected as major subcontraetors to 

Hughes Aircraft Company under subcontracts va1ued at $24,million 

(U.S.) or approxLmately 40% of the value of the total Anik C 

contraet. The four Canadian subcontractors that were selected 
C'P 

were SPAR Aerospace Ltd. of Toronto, Ont.i SEn Systems Ltd. of 

Saskatoon, Sask.; COMDEV Ltd. of Cambridge, Ont.; and Fleet In

dustries of Fort Erie, Ont. 17 ~) 
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In August 1978, Raytheon Canada\Ltd. of Waterloo, Ont. 

was awarded a $12.3 million (CAN.) contract to manufacture the 

first ten 14/12 GHz earth stations to be used with the Anik C 

sate IIi tes. In late October 1978, a Request for ProposaI (RPP)' 

on- the Anik 0 program was issued to SPAR Aeros~açe Ltd., of 

Toronto, Ont. The Anik 0 program was planned to replace the 

last of the Anik A sate IIi tes (as we Il as Anik B) which would 

be reaching the end of their design l1fe in the 1980's.18 

During 1978, the federa1 govern.ment ma'<fe three 1mportant 

policy statements that would have a direct influence on the 

Canadian space community whicb obviously inciudes Telesat Canada. 

The first policy statement by the federal government was that 
1 

the Interdepartmental Committee on Space (IC~) was given the 
~ 

function of providing the Treasury Board of Canada each ~ear 

wi th a list of proposed space programs, in order of priority, 

with an implementation schedule and cash flow, and that 1n 

assigning priorities, the,ICS must take industry loading into 

account. 19 This type of space policy would encourage experi-

mental sp\ace programs that would have a &asible commercial 

application,rather than abstract experimental programs with a 

minimal industrial impact. TherefOre, hybrid programs such as 

Anik B would have a high priority, due to the high industrial 

loading factor. 

The second federal goverrtment po11cy staternent was that 

the Minister of Communications was directed to apply more 

.. ~ 
, 

~ . 
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stringently the Canadian content provisions of section 5 (2) 

of the Tel~sat Canada Act as a means of Lmplementing indus

trial polioy. 20 Therefore l ' the - federal government made another 

strong indication that the "Canadianization" process must be 

speeded up in order to build a complete Canadian space in-

dustry. 

The third federal government policy statement was that 

the Department of COflummications was d.1rected to provide as 

a service te aIl Canadian space companies, access to the in

tegra tion and test faci li ties ~f the Department of Communica

tioo's Dav~d Florida Laboratory.~l Once again, the federal 

• 
government was adopting a policy of strong government support 

for Canada's space industry. 

These policy state-ments by the federa;l govecnment under-

lined the strong presence Qi the federal government behind the 

Canadian space inf~ct;~e which included manufactu~ers, 
l' ,-

satellite cornmon carriers, and terrestrial cornrnon carriers with 

links te satellite systems. Telesat Canada was not only directly 

influenced by the federal governrnent in many ways, but also in-

directly, by these federal government policies. Fed~ral govern-

ment suPP?rt of Canadian private space campanies would Qb

viously lead to pressure on Telesat Canada to give, not merely 

a preference 1 but prime contractor status to cil Canadian com
t 

pany in the near future. 
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,.. 
------, 

Theref~re, \~ Lesat Canada, despi te i ts commercial func- , 

tipn,could beccrme i1volved in supporting, ~f not subsidizing, 

the development of a Canadian space company uespite higher 

priees for the satellite products. It is inte.resting to note 

how an organizat~on, des~gned for a contmercial function, can 

become directly and indirectly ~nfluenced by -government policies 

wh~ch mar have public goals tha~ conflict with the private goals 

of ,that organization. This i5 the perennial problem of organi-

zations that are partially owned and/or have a strong dependence 

on a government. Public and private goals tend to conflict, 

and one goal may domihate the other. 

The year 1979 marked the tenth year of the incorporation 

of Telesat Canada and the seventh year of satellite operations. 

Te lesat Canada had' launched and was operating four sate lli tes 

in the Ani'k A s .. ries and the An1k B series. Te"lesat ;an~a 
1 • 

also had plans to operate the An~k C series and the Anik D series 

ta provide services in 'the 1980 1 s. Telesat Canada was also not ... 
only a leader in providing 6/4 GHz communications services, but 

• 
was alsa a leader ~n the development of services in the 14/12 

GHz frequency range with Anik B. Therefo're, the tén-year Qld 

company would be a- world leader in the high technology space 

d . t' 'd t 22 an commun1ca ~ons ~n us ry. 

The mos~ important event in 1979 occurred on May l5th, 
l 

which was the awarding of a $78.6 million (CAN.) procurement 

, 
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contract fbr the Anik D series of satellites' to a Canadian 

prime contractor, SPAR Aerospace Limited, of Toronto, Ont. 

The procurement contra:ct called for the delivery of two Anik 

D sate1-1îtes in the 1980 1 s. Canadian content in the Anik 

satellite procurement con tracts has. progressive1y increased 

from ~O per cent in the An.:i,k A series; 30 per cent for the 
"-

Anik B series; 40 per cent for the Anik C series; and sa pér 

cent,vwith a Canadian prime contractor, for the Anik D series. 23 

" More details will be given of the procurement, contracts fo.r the 

last three series later on in this chapter,. along with a tech

nical description of the satellites. 

The year 1979 was marked by an over-all increase in 

satelli te services. In January, the 100th earth station in 

the Telesat Canada system went into service at Manouane, Que. 

At the end of 197~, (the:-"last year of statistical' records), 
~ . 

there were 109 permanent earth stations in operation in the 
~ 

system. There were aiso up to 19 transportable earth stations 

in service duriilg the ye~I;" which PFovi.ded temporary l:froadcast, 
~ ! '; ; , '''"~ 

d d . ) 'd' t' d' th 24 , message an ata serV1ces at perl.o lC .unes u~lng e year .. It7\, 

In 1979" the financial situation of Telesat Canada con~> 

tinutd to he excellent. Net earnings or profits for 1979 were 

$9.3 mi1lio~, which. was an increase of $3.7 million, or 66 per 

centtov~r the figure of $5.6 million in 1978. ~he earntngs per 

), '" common shan were $1 .. 54 in 1979 fram 93 cents ,in 1978. The 

main faotor in the increase in profits was a change in tax 

.. 

.. 
l 
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. treatInEmt-fls well as profitable lease that the federal De

partment of Conununications held in six 14)12 GHz channels of 

Anik B. Dunng 1979, Telesat Canada paid à dividend of 40 

cents per common share in four quarterly instalments. This 

is compared to 20 cents per common share paid in 1978 and 10 

cents per common share paid in 1977, 1976, and 1975. 25 

Corporate income derived from operating revenuès"in 

1979 were $49.8 mi 111. on , which was an increase of $16.1 million 

from the figure of $ 33. 7 mi llion in 1978. $15.1 mi llion 0 f 

this increase of $16.1 million w~s due ta the new services pro

vided ta the federal Departrnent of Communications for Anik B. 

Opera,ting expenses ·in 1979 were $38.4 million, which was $11.5 

million greater. than the 1978 operating expenses of $26.9 million. 

Thilii increase in operating expenses was largely due to the pro

vision of new 14/12 GHz services. 26 

The f1nancin,g requirements of Telesat Canada in 1979 

were supplied by commercial bank financing of $37. 0 mi1~on and 

funds derived from operations of $35.4 million. The total of 

, bank" financing drawn under a .$140 million c~edit agreement with 

the Toronto-Dominion Bank stood at $41. 0 million on Dece~er 

31s t, 19 79 . 2 '7 
--

The composition of'the Board of Directors of Te1esat 

Canada was the following on Decernber 31st, 1979: J. Alphonse 

Ouimet, Chairman and -fonner Presidenj: of the CBC; D:A. Golden, / 

President and Chief Exeçutive Officer of Te1esat "Canada; !{. G. ~es, 

( 

} 

j 
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Peesident of Alberta Government Telephones; W.M. Auld, Presi-
\ 

dent of Bristol Aerospace; J. C. Carlile, Vice-President of 

British Columbia Telephone Company; J.V.R. Cyr, Executive Vice-

President of Bell Cafiadai Pierre DesRoches, Executive Vice-

Presldent of the CBCi J. T. Fournier, Senior Assistant and 

Deputy Minister (policy) of the federal Department of Communi- ,~ 

cations; A. J. Kuhr 1 President & General Manager of CN 1'e1e-

communications; W. 5. Robertson, President & Chief Executive 

Officer of Maritime Telegraph & Telephone Company Limitedi 
t 

A.S. Rubinoff, Assistant Deputy Minister, Economie programs 

and Government Finance Branch of the federai Department of 

F ' 28 lnance. 

At the end of 1979 Te1esat Canada had a total permanent 

staff of 387 emp10yees concentrated mainly in Ot~wa, Ont., 

Allan Park, Ont., Lake Cowichan, B.C., H,arrietsfield, N.5. 

and Frobisher Bay in the Northwest Territories. The asosets 

of Telesat Canada, as of ~cember 31st, 1979 wère $186,061,000.00 

as compar~d tà assets of $150,848,000.00 at the end of 1978. In 
.. \ 

ten year~ Telesat Cë).nada had grown enormously to become a world 

1ead~r in satellite teleconununications. 49 

In the year 1980, no official figures are available at 

present, in relation te the economic and technical growth of 

the Te'lesat CanAda system. There were no launchings of any 

Telesat Canada satellites during, this year. Neverthe1ess, two 

key events occurred during this year. On Septernber lSth, 1980, 

'L 

,-
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th~ world' s f~rst conunercial service in the 14/12 GHz fre-
- . 

quency was inaugurated on Telesat Canada' s Anik B satellite. 

On October 23rd, 1980, for the first time in Canada, a com-
, 
\ 

plete daily newspaper was transrnitted from Toronto 1 Ont. to 

Montreal, Que. via Telesat Canada's Anik A-3 satellite begin-

ning the National Edition of The Globe and Mail. Both of these 

major developrnents will be reviewed below. 

At 9: 30 a.m. on Monday September lSth, 1980, the' world' s 

first conunercial 'te lecommunications service in the 14/12 GHz 

band came into operation. Te1esat CanadA's Anik B satellite 

~s being used to re laya group of French language television 

programming to 22 cities and towns in the Province of Quebec 

on TVFQ or Channel 99. This service i5 done on a 14-hour daily 

schedule for La Societé d' Edi.tion et de TransCodage T.E. (la 

Sette) • Contents of the service ls made up of a selection of 

the best in public affairs, music, drarna, sports and variety 

programs' broadcast, by the three television broadcasting net

works in France. 30 ~ofe details of this event have been given 

in Chapter fIl of this dissertation. 

On October 23rd, 1980, the first complete daily news

papa,r in Canada was transmitted at the speed of light from\ 

Toronto, Ont. ta Montreal, Que. launching the National Edition 

of the Toronto-based The Globe and Mai 1. At the end of the sarne 

mon th , the National Edition was simultaneously received, via the 

Anik A-3 satellite, for printing in Calgary, Alta. At present, 
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all of the circulation of The Globe and Mail outside of the 

,Province of Ontario is the National Edi tion printed either in 

Montreal or in calgary.31 

The National Edition of Thé Globe and Mail is dominated 

by national, international and business news, including the 

complete Report on Business section. Local news is limi ted to 

\ those even ts which have national significance. The publishers 
• \0 f 'fhe Globe and Mail stated that the National Edition will 

\ 

ëÎ'o/erage 32 to 40 pages during the working week and up ta 48. 

\ 
pages on Saturday. In using th.ls. system, The Globe and Mai l 

will gain the advantage of providing more regular service and . 
it will gain savings in shipping costs as circulation expands. 

Expandin.g circulation also will provide increased coverage for 

d t · 32 a ver lsers. 

The inauguration of Canada's first satellite transrnis-

sion of daily newspaper was a dernonstration of Telesat Canada' s 

" , 
-;capacity t,p offer cost effective telecommunications services 

f th C d · b' . Il h' 3 3 or e ana ~an us~ness cornmun~ty a across t e natlon. 

The new President of Telesat Canada, Eldon Thompson, stated the 

following in re1 . ion to this subject matter; 
. L~ \ 

We are qUi~e \aturally delighted that The _,lobe and 
Mail is using \' he data transmission services on Tele
sat's communica: 'i,ons systems. Satellite teleconununi
cation is ideal '$uited .for data trans1tÙ.ssion of all 
kinds over long istances. Telesat anticipates in-
creased demand fr severai sections of the Canadian 

, business community )~" . . The company will conti1;lue 
\to welcome the oppo unit Y to respond to new challenges 
~d changing business equirements and to dernonstrate 
tl,le f lex\.bi lit y and cos advantages of Telesat Canada's 
sà,ellite~lecommuni,cat~on~ system. 34 

\ 

\ 
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The general organizational activities of Telesat Canada 

have beerr reviewed from ,1976 ta 1980. The satellite technology 

and the procurement contracts of the Anik B series, the Anik C 

series, and the Anik b series satellites will now be dealt with 

in greater detail. These programs place Telesat Canada on the 

frontier of sate l lite technological developrnent. 

An~k B was launched. on December 15th, 1978, at the 

Kennedy Space Centre at Cape Canaveral, Florida at 7:21 EST. 

The launch vehicle was a Delta 3914 which was upgraded from 

prev~ous Delta rockets through the use of a larger Castor IV 

strap on boosters. The Anik B satellite was placed at a geo-

stationary location over the equator at 109 degrées West Longi-

tude. Anik B weighed approxirnately 920 ki lograms at the time 

of launch and :i,s a three-axis-stabilized satelli te w~ th deployable 

solar arrays. Anik B is 3.28 metres in height and has a dia

meter of 2.05 rnetre~ When the solar panels are" exten&d, the 

sate lli te has a height of Il. 3 metres. ~5 

The origi_nal concept of AnIk B was to have the satellite 

operate only in the 6/4 GHz frequency band. It was intended to 

replace one of the Anik A series satellites and back up the 

other two Anik A 6/4 GHz satellites which would reach the end of 

their design lives in the 1980's. However, in 1975, when Telesat 

Canada waS preparing the final specifications for Anik B, the 

federai Department of Communications as a potential customer, 

expx:essed a desire for 14/12 GHz service, and 50 Anik B beCàme a, 

J' 
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dual band hybrid 5atell~ te, to fiU both the needs of the 
ç 

r 36 
federai government and Telesat '1:ana~a. 

At tha t time in 1975,. i t looked doubtfu1 that the 
"'" ~-!'" ~ • • of 

eXlsting 14/12 GHz sa~ lli te technology cou1d meet the seven 

year design life expec!tancy ~n space that was requlred. Never

the1ess, with the e~erlence drawn from deve10pments in the 

Hermes program, coupled Wl th the experience on the Anik A series, 

Tele~at Canada pooled its resources with the supplier RCA Astro-

E1ectronlcs Division of Hightstown, N. J. and the new requirement 

t , h d . 37 was me ~n t e es~gn. 

Anik B can provide 12 channe1s in the 6/4 GHz frequency 

band. The 6/4 GHz antenna has three feed horns and provides 

full Canadian coverage on the uplink and the down1ink segments. 

Anik B can also provide six channe1s in the 14/12 GHz frequency 

band. The 14/12 GHz antenna has four feed horns and provides 

full Canadian coverage on the uplink and four el1~ptical spot 

beams on the downlink segment. Essentially, this means that 

on the 14/12 GHz band frequency, Anik B receives on a broad 

" antenna pattern from anywhere in Canada, and transmits via 

contiguous spot beams that over1ap and coyer Canada, from coast 

to coast. 38 

A maximum of six 14/12 GHz freqUe~cy channe 1$ are 

available on the Anik B series satellite and by ground control, 

are switched in various power-sharing comb~nation~ th~gh four 

transmit travelling wave tube amplifiers (TWTA's). The 20 Watt 

, 
',-



- 151 -

TWTA' s provide at least 46.5 dBW within the elliptical spot 

beams to overcome higher rain attenuation in this band. When

ever there is snow or rainfall, there is greater interference 

in the 14/12 GHz frequency band than at tfte 6j 4 GHz frequency 

band. Therefore, more concentrated power is required at the 

14/12 GHz frequency band than at the 6/4 GHz frequency band. 39 

It snouid be noted that one of the important features 

of the Anik B satellite operating in the 14/12 GHz frequency 

bands is the use of small earth stations for indi vidual home 

. te levision reception in remote areas not otherwise covered 

by television broadcasting. Reception of these Anik B 14/12 

GHz signaIs is obtainab1e on a 1.2 or 1.8 metre earth station 

that is directly connected ta 'a television set. 40 This has 

been done on an experimental basie with the Department of 

Communications pilot projects and is now a viable conunercia1 

operation for the Quebec company La Sette. 

Te1esat Canada signed a $19.1 million (u.s..) with RCA 

Astro-Electronic Division of Hightstawn, N.J. for the Anik B 

series satellite in December 1975. Approxilnate1y 30 per cent 

af the procurement contract far the satellite- $5.6 million 

(CAN.) - was subcantracted to the Americ~ firm' s Canadian branch, 

RCA Limi ted of Montreal, Que. The Mantreal firm was responsible 

for much of the technological innovation in the satellite. This 

included development of equipment capable of transmitting and 

receiving the special high frequency 14/12 GHz channels that the 
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Anik B series satellite earries.. The $19.1 million proeurement 

contraet came with provisions for up to $2.25 million in extra 

f " t 41 per ormanee l.ncentlves paymen s. 

The Anik C series ôf satellites will he the wor1d 1 s 

first cormnunications satellites operating èxclusively in the 

14/12 GHz frequency band. The Anik C series satellites are 

designed to operate with earth st~tions situated in the heart 

of urban centres, in order to distribute an appreciable amount 

of the heavy message traffic between major ci ties- in southern 

Canada. The Anik C series of satellites is planned for launch 

from the U.S. Space Transportation System (The Space Shutt1e) 

conunencing wi th the Anik C 1 1aunch on September 30 th 1 1982 

followed by the Anik C 2 launch on February'8th, 1983 and the 

Anik C 3 launch on December 3rd, 1985. 42 

Three Anik C series sa telli tes are being bui! t for Tele-

sat Canada. These satellites, like the Anik A series, have a 

spin stabilized cylindrical configuration, but with the despun 

section containing the whole communications payload. Each 

satelli te will provide sixteen 14/12 GIiz ehannels. Each channel 

can carry 1344 one way voiee circuits or two simu1taneous te1e-

. . 43 vis ~on prograrns. -, 
Each Anik C series satellite will have a 1aunch weight 

of 1080 kilograms and will have a height of 6.43 metres wi th its 
~ 

solar panel and antenna deployed. The diameter of the satellite 

will be 2.16 metres. Anik Chas an uplink or receiving antenna 
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coverage from across sauthern Canada. The downlink antenna 

coverage area is divided inta four reg~ons aeross southern 

Canada provided by spot beam antennas. On command, the beams 

providing regiona1 coverage in ei ther the west or the east 

rnay be linked to provide half cO'\ll1try eoverage. Designed for 

high density teleconununications traHie between major cities 

in southern Canada, the northern limit of Anik C's antenna 

coverage pattern coinc~des roughly wfth the 60th paralleL 44 

Initial planning calls for 10 Anik C earth -stations in 

major ci ties acrass Canada. Telesat Canada has identified 

Vancouver, B.C., Calgary, Alta., Edmonton, Alta., Toronto, 

Ont., Montreal, Que., and Halifax, N.S., as earth station sites 

for Anik C. The majority of the messages distributed between 

these cities will be long distance telephone traffic but pro

vision is . aiso being made for the establishment of video

teleconferencing links between these cities. 45 

Planning also calls for the addition of 250 Anik C earth 

stations by the end of 1985 for a total of 260 Anik C earth 

stations. These additional 250 earth stations will bewldded ta 

provide additional broadcasting services, such as pay-TV, edu

cational TV, telecasts from the Parliament of Canada t as we 11 

as cable-TV. Therefore, a comprehensive system of urban Anik C 

th . .. hl' 46 ear stat~ons ~s ln tep annlng stage. 

The Anik C earth stations will have eight metre antennas_ 
J 

and will be located in places like the roofs of high-rise office 
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buildings in southern Canadian cities. In the 14/12 GHz fre-

quency range 1 existing ~nterference with existing te leconununica-

tians equipment is e1iminated, and with it ·the need to locate 

sate llite earth stations in rural areas. In the southern ci ties, 

skilled telecommunications will be available locally as ma~n-

tenance agents. No longer wi Il weather pro long breakdowns ~n 

the equipment because men and equipment cannat gain access to a 

site. Earth station equipment not repaired locally can more 

rapidly be cycled through central repair depots. Finally 1 prime 

electrical power, often a problem at remote sites, i5 reliable 

in the eities. 47 

On April 14th, 1978, Telesat Canada awarded a procure

ment contract worth $53.6 million (U.S.) to Hughes Aircraft 

Company of Los Angeles, Ca., for the manufacture of three 

Anik C series satellites. Telesat President D.À. Golden 

stated that the contractual agreement between Telesat Canada 

and Hughes Aireraft Company takes the form of two separate 

- contracts. The first èbntrac} encompasses the manufacture of 

the satellites and the provision of launch support services 

and ancillary equipment. The second contra ct cavers certain , 

graund control equipment and the Eastern Hemisphere te lemetry 1 

tracking and control facilities required during the launching 
, 48 

and the orbital positioning of the satellites .. 

" The agreement signed also called for the payment to 

Hughes Aireraft Company of in-orbit performance ineentives aver 
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and above the baseline figure $53.6 million (u.S.) which 1s 

the value of the firm, fixed-price (FFP) agreement. Ta earn 

these performance incentives, Hughes Aireraft Company guaran-

teed that each satellite will perforrn to contractually agreed 

upon specifications over its entire planned eight-y~~r minimum 

mission life in orbite The potential maximum value of these 

performance payments would be $13.7 million (V.S.). 49 

Four major Canadian subcontractors gained approximately 

$24 million (V.S.), in subcontracts worth a.pproximately 40, per 

cent of the value of the Anik C series contract. The four major 

subcontractors are SPAR Aerospace Ltd. of Toronto, Ont.; SEO 

Systems of Saskatoon, Sask..; COMDEV Ltd. of Cambridge, Ont.; 

and F1eet Industries of Fort Erie, ont. 50 

SPAR Aerospace Limited received a sÙbcontract va1ued at 

$19.9 million (V.S.) for the des{gn, fabrication and testing 

of the spacecraft communications and control antennas and the' 

communications recei,vers for the three Anik C satellites. 

SPAR Ae,rospace Limi ted wi Il also provide the digital telemetry 

and command systems, signal interface units, power' and control 

electronics and communications components. The remainder of 

the subcontract required SPAR Aerospace Limited to supply space-

œraft structures, thermal hardware, solar panel positioners and 

t . ~, t 51 an enna pos~ tJ;on~ng an ennas . .. 
SED Systems Ltd. of Saskatoon, Sask. received a $2 miliion 

(U.S.) subcontract to refurbish the Eastern Hemisphere telemetry 
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tracking an·d control earth station w~ich will pe stationed on 

the island of Guam during the launch period of the Anik C 

$:ate1lites and will provide certain ground control and system 

test equt'pment. COMDEV Ltd. of Cambridge, Ont., received a 

$1.2 million (U.S.) subcontract to provide the input and out-

, put multiplexers 'for the three Anik C series satellites. Fleet 

Industries of F"ort Erie, Ont., received a $500,000.00 (U.S.) 

subcontract to manufacture the solar panel substrates and 
'1' 

mechanicàl aerospace grounp equipment (MAGE). 52 

On August 2nd, 1978, a procurement contract for the 
/ 

first 10 Anik C earth stati~ns was awarded by Telesat Can'ada 

te Raytheon Canada Limited, of Waterloo,~Ont. The procurement 

centract has a value of $12.3 million (CAN.) which includes 

al.most $1 million in special test equipment, spares and 

ancillary equiprnent. The contract has a delivery schedule 

~at begins in Mar ch , 1980, and continues through to June, 

1981. The tirst Anik C series satellite will now be launched 

on September 30th, 1982, creating ample time for ground ~esting 

of the Anik C earth stations. 53 ., 
The beginning of commercial service on the Anik C series 

system in 1982 will mark the beginning of the full 'integration 
o 

of the Canadian satellite system with the terrestrial :common , 
:. 

carrier systems across Canada. The new Anik C earth stations 

will fOrIn the interconnection point between Telesat Canada and 

the TCTS member cornpanies. The integrati.on or the satellite 
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.... 

and terrestrial telecommunications systems will further 

establish Canada aS a world leader l.h communications in 1982. 

The Anik C satellite system will place Canada on the vanguard 

a f te chno log i cal change. 54 

On May lSth, 1979, Telesat Canad~ awarded the largest 

single procurement contract in i ts h~story and its firs-t; for 

a spacecraft from a Canadian prime contractor. On this date, 

Telesa t President D. A. Golden announced the award of the $78.6 

million (CAN.) for the Anik D senes corrununications sate llites 

ta SPAR Aerospace Limited of Toronto, Ont. The contract con-

tains stipulations calling for the delivery of two 24-channel 

satellites operating in the 6/4 GHz frequency band. The Mik D 

series satellites will replace the 6/4 GHz servi7es that are 

nOw provided on the Anik A series and the Anik B series satellites 

when the latter reach the end of their useful service lives in 

the 1980' s. 55 

The procurement con tract awarded ta SPAR Aerospaee Limited 

calls for a fixed priee and provides for inbentive p,~nts for 
1 

satisfactory performance over the planned minimum mission life 
• 1 

of eight years in orb~t. The total in-orbit incentives payable~ 

over the mission life of the Anik D satellites would be $10.8 

million (CAN.) and i5 part of the total $78.6 million (CAN.) 

eontract priee,. The major portion of the work - by SPAR Aero-

spaee Limited, including program management, will be carried 

out at the, company'5 facilities at Ste-Anne-de-Bellevue, Que. 56 

.. 

• 
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The total Canadian content of the tnik Series con
\ 

tract is approximately 50 per cent. The largest sub~on-

t~aetor is Hughes Aireraft Company of Los Angeles, Ca. , 
Significant Canadian sub-contractors are SED Systems Ltd. 

• J .,.s 

of Saskatoon, Sask., COMDEV Ltd. of Cambridge, Ont., and 
" 

, 
Fleet Industries of Fort Erie, Ont. It is anticipated that 

the _S'pacecraft integration and tests will be carried out at 

'" the Department of Conununications David t'lor{da Laboratory ,r 
" ~ 

just outside of Ottawa, Ont. Telesat Eresident D.A. Golden 

stated that the company sought to obtain the maximum Canadian 
, . 

content consistent with its statutory mandate to operate as a 

commerciàlly viable co~pany. In previous spacecraft procure-
.'"" 

ments,~'~elesat Canada lought competitive bids inte'rnationaJ.ly, 

C./ gi';in;' prefel!ence to bidders who selected -major Canadian sub-

. 57 
coritractora and which provided maximum Canadian content. 

The relatively large start-up costs for -facilities and 

personnel 'virtually precluded a Canadian prime~ contractor from 

b.idding competitively agains,t long-establishe~ foreign manu-

~ facturers. Several months -of rfegotiations bet~een Teles"at canaEa 

ah~ tlllf federal governmènt led to a contr~tual agreement under 6 
l -

'" which the federa1 goverrunen twill absorb a portion of the Canadian 

content premium required to have the satellites -manufactured by q 

58 CanadiaIl prime contr~ctor. .-

On April l7th, 1979, federal Communications Minister, 

Jeanne Sauve, announced that the federal gover,nment would pay 

• 

1""1 
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". 
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\ 

sorne $20 million (CAN.) o'f "the difference between the SPAR Aero~ 

sPA8ce Lirnited bid price and the cost to Telesat Canada of the 

sarne type of satellites built by a U.S. prime contractor associ-
1 

ated with Canadian subcontractors. The money will be paid to 

Telesat Canada whieh will channel it to S~AR Aerospace Limited 

in installments, as various milestones in -the An~ik~"D'_ sel:'ie~·. 
, \ 

59 program are ~uccessfully eomp1eted. Telesat Preside:nt, D.A. 

Golden, stated 'the following in relation to the prime eontract 

with SP~_ Aerospace Li~ited: 
, 

l am very pleasea that we have been able to work out a 
commercially acceptab;Le"contract wi th SPAR Aerospace 
Limited, and ~e look !o~ard to working closely with 
that company. Of cour:f!", .we already know them weIl, 
sinee they have over the ye~ been a major supplier 
of earth stat1'"ons to us 1 and'also a major subeontractor 
to our spacecraft suppliers. 60 

.. Federal C,ommunications Minister, Je-anne Sauvé, said she 

was~eased that;. SPAR Aerospace Limite~ will bl' the prime con

tractor for the 1P11k D seriea sate 11ites. She said that "It

demonstrates that '(~ in Canada have -developed a strGflg capab

ility in the high-techno1ogy, rapid growth areas ?f satellites, 

which is appropriate sinee Canada is the second largest user 
, 

of domestic satellite communications in the wor1d, after the , 

u. S.A. ,,61 The Conununications M~i.ster also added "With this 

step 1 we are' ass''"uring a m~Ket'~ase from which this developing - " . 

, 

Canadian company can pursue export sales in a rapidly expanding i 

world marketplace for satellite's" and related hardware. ,,62 
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Federal Communications Minister, Jeanne Sauv~1 also 
. 

noted that SPAR Aerospace Limited would be building upon the 

-expertise developed from procurement s~contracts for the 

Hermes, ~ik A series, Anik B series, and Anik C'series satel-

lites. The federal Communications Minister"stated that ''l'm 

aiso pleased ta see the extremely beneficial effects on Canadian 

industry of transfer~ of technology from government laboratories. 

l think the fact that we will now have a Canadian" prime con

tractor is a dramatic example of government-industry cooperâ-
.t.~ 

tion of lasting value to our country, in this high technology , , 

The Anik D ~eries"fourtn generatioq satellites will" 

introduée a new era of 6/4 GHz satelli~é s.ervice's to provide 

for heavier Can~dian satellite telecommu~cations needs expeçted 
( 

in the i980's. The two Abik D satellites will eventually replace 

the 6/4 GHz services ot the Anik tA series satellites as weIl as 

the 6/4 GHz services o~the Anik B series satellite. Technicai 

applications of tne Anik 0 series satellites will be for long

distance telephone traffic as weIl as pay-TV, telecasts from 

th~arli~nt of Canada, cable-TV and educational television. 64 

The Anik 0 series satellites are designed for launch by 

NASAls Space Transportation System lSTS) which is mor& commonly 

known as the Space Shu ttle'." However, like the Anik C series 

satellites, the Anik D series satellites can aiso be launched on 

( 
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a Del ta', ~lO rocket. Due to the delays in the launching of 

the Space Shuttle, Anik D l will be launched on a Delta 3910 

rocket on August 5th, 1982. Anik,D 2 will be launched on 

the Space Shuttle on April lst, 1984. 65 

The Anik D series satellite i5 de1ived from the design 

of its forerunners, the Anik C series satellites. The "Anik D 

series satellite will also have a spin stabilized cylindrical 
~ 

configuration but will be heavier, weighing 1128 kilograms at 

launch. The Anik D satellite will be 6.57 metres in height 

wi th a "diameter of 2.16 metres. 66 

The Anik D series satellite will have a 6/4 GHz com-

munieations payload of 24 channels, each with a bandwidth of 

36 MHz. Each channel wi~ be able to carry up to 960 one way 

voice circuits or on~ television program with associated audio 

and eue and control capability. The Anik D spacecraft antennas 

w1~ql ve aIl Canada coverage on the uplink and the downlink 

segments by means of the technique of frequency reuse and ortho-
r 

gonal pQlarization. There is one feed horn for vertical pOlari-

zation and one feed horn for horizontal polarization. The 

satellite antennas have dual aperture orthogonally gridded re-

flectors of 60 inch focal lengtn. The Effective Isotropie 

Radiated Power (EIRP) fo;r, each channel will be 36 daw. 67 

Despite the unqualified success of Telesat Cana~a in the 

, 
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last decade, there have been notable criticisms of the Telesat 

Canada system and federa government policies in the field of 

satellite communicat~~s. One outspoken critic is Professor 

William Melody, Chairrnan of\~he Communications Studies Depart-
, , 

ment at Simon Fraser University, Burnaby, B.C. Professor Melody 

has described satellites as "20th century pyramids" 68 as well . , .. 
~s "the ultimate professional tink~r toys. ,,69 ~rofessor Melody 

" 

has also stated that Il few of the man y potential advantages of 

satellites ~ave béen developed and applied in the service of the 

public and society." 70 

Professor Melody bases his criticisms on the fact that 

the effective operation of satellite common carriers have been 

Ifrestrained by the need to acconunodate the vested economic 

interests of the carriers that own and control the landline 

microwave and cable technologies. Il 71 He surns up the history of 

satellites as one of "wasted technological potential and out-
\ ' 

rageous economic inefficiency, in order to preserve the near 

monopoly market dominance of the established telecommunicatfons 

. ,,72 carrl.ers. 

A much milder forrn of criticism has emanated from Mr. 

ROy Dohoo who is a space communications consultant and former 

pirector ~neral of Space programs at the Departrnent of Com

munications. He states that the "large scale use of communica-

tion satellites depends on the enthusiastic cooperation of the 

Tr~sCanada Telephone Sy~tem (TCTS)." 73 However, he notes that 
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one should not draw an immediate inference that the terres-

---------trial carriers will only use satellites fo~~services that 

cannot be served by landline technologies. '~r. 00h00 states 

tha t "What the carriers are like ly to do is to combine space 

and terrestrial facilities to provide good service while 

. .. h . l ,,74 
max~m~z~ng t e return on cap~ta . His major criticism is 

against the federal government in relation to the slow growth 

75 in Canadian con~ent in the space programs. 

Both critics have limited remedies for the defects that 

they.J)erceive in the Canadian telecorrununications system. Pro-

fessor William Melody advocates a general po~icy of the removal 

of "the restrictive shackles that prevent Telesat from develop-

ing satellite services that reflect the potential economic and 

76 social efficiencies of the technology." More specifically, 

he advocates user ownership of earth stations as weIl as changes

in the channel leasing poliçy, so that less than full satellite 

channels would be made available by Telesat Canada directly to 
1 77 potential users. , Subsequently, the federal government has 

announced a liberalized earth station ownership pOlicy which 

allows user ownership of receive-only earth stations. This 

government change in policy will be dealt with in the Conclu
~ 

sion of this dissertation. 

Mr. Roy Dohoo proposed that the federal government 

should main tain its present insistence on a larger and more 
. 

meaningful roYe for Canadian industry in meeting demands for 
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more satellites. He feels that the present policy (which he 

feels should have been taken in 1969 rather than the late 

1970 ' s ) should "improve the chance s of indus try deve loping 

the necessary capabi li ty. " 78, He supports the present govern-

ment policy (announced in policy statemen ts in 1975, 1977, 1978 

and 1979) of creating a Canadian prime contractor for sate11ites 

as well as expanding government assembly and test facilities for 

use by industry in the integration of satelli,tes. Mr. Roy Dohoo 

concludes by stating that "it will still require vigilance, 

especially by the Department of Communications, to ensure that 

exploratory investigations and th~ provision of needed services 

using Canadian-developed equipment are not stif led by insti tu-• ~ tional rigidity. ,,79 

Telesat Canada responded to the criticisms of Professor 

Wil,1iam Melody on August 29th, 1979, in the forro of an anonymous 

press release .. The pre'ss communiqu~ dealt with the lOth anni

versary of the incorporation of Telesat Canada and stated the 

following in relation to the success of Telesat Canada: 

Along the way, Telesat has earned for itself, and 
for Canada, an international reputation for excellence 
apd leadership in the field of communications by s~tel
lite. Its space and terrestrial hardware requirements 
over the years have provided much , if not most, of the 
impetus for the development of a Canadian space manu
facturing industry in Canada .. >. • The real benefits 
of communications by satellite are in the extension of 
the ability of Canadians anywhere in the 9,850,000 
square kilometers of Canada to communicate instantly 
and reli'fbly with each other. No community, however 
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remote, need any longer be isolated from the main
stream of Canadian telecommunications for informa
tion, for entertainment, for resource exploration 
and development, for industry and commerce, for de
fence and in emergency. 80 

Mr. Mohammed Mili, Secretary General of the International 

Telecommunications Union in an editorial in the ITU's Telecom
\ 

munication Journal stated the following in relation to the ~ele-

sat Canada system: 

.•. it was impossible to remain indtfferent to the 
Canadian success, which is a source of both inspira
tion and technical know-how. . . . In the first place, 
it ,(Canada) has succeed.ed in establishing a telecom
munication network remarkable in aIl respects despite 
formidable natural obstacles. 

Isn't Canada the first country to set up national 
digital data transmission systems and a national geo
stationary telecommunications satellite for commercial 
use? These facts alone would justify its reputation 
as a leader in the telecommunication field. 

Finally- and this may weIl be the most important 
facet of the Canadian experience-we shouid emphasize 
the attitude adopted by the operating companies to 
their customers: their objective has been to offer top 
quality service at 'reasonable cost- and this is cer
tainly the key to their success. 81 

. -'. The late Or. John Chapman, who was Ass~stant Deputy 

Minister, Space program, in the federai Department of Communi

cations, was a strong proponent of the existing Telesat Canada 

system. He believed that Canada had too aIDall a market'for 

unrestricted competition between terrestrial and satellite 

" common carriers. 'The association of Telesat Canada with the 

TCTS member companies was necessary t~ allow for access to the 

" 

t l h market. 82 D Ch l t d th t t-, . e ep one r. apman a so no e a governmen~s ~n 

L 

/ 
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all countries have played a "direct role" in thr development 

-of satellite systems because of the high developrnent costs 

involved as weIl as the need to protect the interests of the 

public. 83 Dr. JOh~pman had the following opinions of the 

Telesat Canada system:~ 
It is in this context qj âsmaller market and in

dustry and of pa+ticularly Canadian conununications pro- . 
blems that we must plan the communications satellite 
system in Canada. It is a context in which the satel
lite mu~t be a complementary factor, contributing to 
the opportunity for aIl Canadians to obtain modern tele
communications services, but at the sarne time, not 
setting off an explGsion that might demolish one of 

, the best teleconununications services in the world. 

Regardless of the tenets of existing theories on 
efficiency, and even though it is a mixed public/ 
pri vate ,structure, our system has the meri t of working 
~xtremely weIl! 84 

To concfude this 

Canada, as well~~hiS 
discussion of the merits of Telesat 

chapter, - l would like ta state that 1 

am in agreement with the proponents of the Telesat Canada 

system for the reasons given above. Telesa~ Canada has,on the 

record, been a successful, profitablé organization for the 

\ past ten years. Th~ arqument for a purely competitive system 
, 

can be rebuffed by the fact that the telephone serv~ce industry 

and other for.ms of teleccmmunications, tend for the most part, 

85 . ' to form a "natural monopoly". This is especially trl..le ~n an 

industry with such high development costs and high capital ex-

penditures. 

It is aiso difficult to understand why the Canadian 

Radio-television and Telecommunications Commission (CRTC) was 

\~-

\\ 
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A 

optosed to Telesat Canada joining an associat1On o~ terrestrial 

communications carriers. Slnce the ,TransCanada Telephone System 

association was a legal organization'without Telesat Canada, it 
fi 

is difficult to understand why the addition of a tenth member to 
1 

the TCTS system would suddenly make this contrary to the public 

interest. If an association of terrestrial communications common 

carriers is not monopolistic to begin with, then what difference 

wouid it really make to allow a satèIlite common carrier to join 

this system? To be perfec~ly consistent, one wou Id have to 

abolish the initial 'monopolistic' association of terrestrial 

common carriers on public interest grounds. The addition of a 

tenth, member which is a satellite common carrier only changes 

the membership of the association, as weIl as increasing the 

technological resources of the association. The nature of the 

original 'monopolistic' association with links across Canada 
86 

remains unchanged. 

The next chapter will ex~ne the growth and development 

of SPAR Aerospace Limited as a case study of a Can~dian aero

space company. SPAR Aerospace Limited has achieved prime con

tracter status in the satellite business in Canada. SPAR Aero-

space Limi ted has close ties to the federai govemment and 

Telesat Canada in a symbiotic relationship with these organiza· 

tions. Therefore, the next chapter will examine SPAR Aerospace 

Limited as an integral part of the Canadian space infrastructure. 

'. 
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published Order-in-Council. 
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CHAPTER VI 

SPAR AEROSPACE LIMITED 

SPAR Aerospace Limited of Toronto is a Canadian cor

poration formed in 1967 to supply the aerospace, maritim~ aJ?d 
).. , ~ .,. 

ground transportation and co~unications markets. Its sales 

volume grew from $5 milli,pn in 1967 ta $80 million in 1978. 1 

In less than 13 years 1 SPAR Aerospacè Limi ted has grown fram 

a small corporation ta b~come one of the lea~ng suppliers in 

North America of advanced technolC?9Y systems. This remarkable 
., 

growth has been due to a series of opportune mergers as well 

as the development of a. highly skilled engineer~ng and tech-

nicsl team. 
r (t-., 

SPAR Aerospace Limi t~ has grown through a proces's "of . 
margers and acquisitions. In 1967, its first step after ·in-
_ J 

,corporation was the purchase of the Special Products and 
• 

Applied je'search Division of the de Havilland Aireraft of 

Capada Ltd. In 1970 , SPAR Aerospace Limi ted bought the tech-
" '. 

nically bankrupt York Gears Limited for one dollar. In 1972, . 

.. 

SPAR bought Astro Research Corporation of Carpinteria, Ca: In 1974. 
, 

the federal government forced SPAR, RCA Limited, and Northern 

Telecom to malte inter-c:ompan~ agreements in arder to create 
- ~ 

-2 
joint industrial planning for the space industry as a whole. 

.In 1976, SPAR acqùired the Spaœ Division of Northern TelecomJ 
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In 1977, SPAR purchased the Government & COlIlJIlercial Systems 
. 

Division of RCA Limited in Montreal, P.O. In 1ate 1978, SFAR 

purchased a Calgary-based repair and overhaul facili ty called , 
The C.opter Shop. On March 13th, 1980,' SPAR purchased the 

companf"~'~ , 

l A 

Northway-Gestalt Corporation which is the largest mappinq 

in Canada. 

At p!:'ttSent, there is a very precise division of labour 
" ~ 

that exists between""the five locations in Canada and" the United 

States that employa total of just over 2000 people. In Toro!tto, 

S~A~ deals with mechanical and electrical engineering: the manu

facture of qears and transmissions fOf turbine engines, heli

copters and rail vehicles: the development of remote manipulator 
~, 

systems; and the repair and overhaul of aircraft instruments and 

equipment. In Ste-Anne-de-Bellevue, P, 0"" i t develops and manu-

factures satellite electronic subsystems, terrestrial microwave 

--./ 

t 

1 

! 

r 
j 
1 
l 
~ 

f 
1 

'relays and satellite earth stations. In Kanata, Ont., SPAR "builds

to-printn3 communi;2:' ns.satellite and other electronic com-
) '. 

ponents and refurb' sh:S military radar equipment. In Carpinteria, ;-

Ca., Astro Research designs and buildS lightweight expansible , 

structures for spacecraft, some of whicb make use of Canadian à,e-
~ 

1 

veloped STEM technology pioneered by ;t.~ National Research Council. 

At present, SPAR Aerospace Limited has the capacity to 

design" ~roduce, assemble and test electronic components, com-

plete subsystems and satellite transponders. In other worc:fs, 

.' J .,. 
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SPAR has a prime contractor capacity which makes. it unequalled 
~ 

in Canada for space telecommuni,cations systems. This capact ty 

is recent and is ;the result of ra combination of favourable cir

cumstances which include opportune agreements wi th spaee giants 

such as Hughes Aireraft, RCA Limited, General Electric, and 

Sikorsky.4 

One of the major st:eps towards this prime contractor ~ 

capabil.ity was the purchase in January 1977 of the former RCA 

Government & Commercial Systems Î?ivisïon in Ste-Anne-de-Bellevue, 

P.o. In March 1976, the American firm of RCA Limited was 

apparently dissatisfied with its financial statements on a 

number ,of business ventures," as well as with the situation which 

eXiste~in ~everal divisions of its Canadian subsidiary at Ste

Anne-de-~llevue. RCA Limited decided to reorganize its divi

sion at Ste-Anne by eliminating its digital systems division and 

se~ling the research and development division to an independent 

firm cal.l~d MPB Technology. 5 

After this re-organization, the Government " Commercial 

Systems Division of RCA Lilnited< was continued. This eorporate 

division had produced the payload for the ISIS program satellites 

which were ionospheric research. satell.i.tes. However, in 1.972, 

this RCA division had lost the important contract for the first 
• 

dl 

three An.i.k A communications satel.l.ites to HUghes Aireraft of 

California. This division did make a favourable reputation as - -
the contrac~or of electr~nie subsystems for Hermes, the 

• -, , 1;;\ 

t 
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conununications technology satellite. It provi~d the 14/12 

GHz transponders, an tenn as , telemetry systems, tracking ana 
conunand systems, and the attitude control system. But the 

American parent RCA Limited decided to sel1 its Government & • 
Commercial Systems division and to abandon aIl but its electt"o

optics 'division in the Montreal area. 6 

SPAR Aerospace -timited acquired' the division in January 

19:77 and it is now known as the Electronic Group of the company. 

The agreement concluded with RCA Limited guaranteed the transfer 

of all of the highly qualified Canadian RCA personnel ta SPAR 

and dealt with the protection of· patent rights 1 the provision of 

parts, and the division's location until the end of 1979. There-

fore, SPAR acquired an RCA division which had contractor ex

perience with experimental communicati.ons satellite tedmology.7 

SPAR has subsequently acquïred satellite technology ex-

perience through its direct associations with RCA Limited and 
, 

Hughes Aircraft. SPAR has worked with RCA LLmited on the Anik B 

satellite, on the ~rican Satcom satellites, and the Intelsat 

and Comsat sate llites. SPAR has provided Hughes Aircraft wi th 
. 

1 parts for Anik A and the Westar satellites as well as the net-

work of Indonesi~ satellites, called palapa. 8 

( 
Mr. L.D. Clarke, Chairman OI the Board o:f SPAR Aer9space, 

Liinited, made the following comments in relation ta elle capacity 

and the limitations oÎ SPAR as a prime contractor for communi-

cations satellites: 
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1 

SPA1\. is already technologically capable of the design 
and construction of complete networks of communica
tions satel~ites. This capability is the abvious sign 
of technical leadership in the field in this country. 
But we are a~so aware of our limita. The role af prime 
contractor requires important financial and material 
resources, expansion of workshops and personnel and the 
ability to make diverse elements work together as a 
team.' And a prime contractor must be able to meet his 
contrac:tual oblig.ations, ~hich provide for subst.antial 
financial penalties in cases of delay. 9 

SPAR presently has ~he responsibility as the prime con

tractor for the Anik D satellites. The company also has an 

interest in being the prime contractor for the Musat satellite, 

which the federal government is planning for 1985, and which 

will use ultra high frequencies~lO SPAR is also bidding as 

prime contractor for the ARABSAT satéilite system in 1981, for 

which SPAR is planning to build three 

SPAR also has prime contractor 

Anik D type satel.J.ites. 
\ 

res~on~ibility for the 
i 

Remote Manipulator System (RMS) for the NASA Space Shutt1e 
, 

orbiter vehic1e. The Americans struqgled for two years with 

the mathematical model of the RMS mech.anical arm, which SPAR 

ls now manufacturing under contract with the National Research 

Council which has assumed costs of deve10pment and proslùction 

of the first unit, amounting to sorne $75 million over three 

years. At the same time, SPAR is seeking bo dJ!1rélop new markets 
1 /' 

for the RMS system in tile nuclear industrzvand fer underwater 
/' ( 

welding. Il ./ 
<,/' 

SPAR' s position as a pr~ satellite cpntractor is key 

to its future. It will enable SPAR to serve fu~ure requirements 
'. 
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for satE!lli te technology in Canada and wi.ll provide a national 

base from which ta pursue opportunities in the rapidly growing 

international marketr for satellite communications. SPAR' s 

anticipated pa~ticipation, along wi th other Cana di an c~panies, 

in the new multi-national L-SAT communications satelli~e being 

developed by ES! is an eX~Ple of such oppartunities. 12 

When the Space Shuttle becomes operational in the 1980' s, 

SPAR management has anticipated a rapid increase in the use of 

satellites for a variety of commercial applications in the fields 

of communications, navigation, search and rescue services, map-
. 

ping, and weather and resource evaluation. An extensive re-

organization is under way to be comple~d by January 1981, when 

the re-organizati>on will begin to take effect. SPAR will have 

a Space & Electronics Group, consisting of four divisions, called 

the Satellite Syst~ Division, the Aero§pace & Communications 

Systems Division, the Rêmate Sensing Systems Division, and the 

Remote Manipulator Systems Di vision. It should be noted that 

these expansive market ambitions are tempered with caution. Mr. 

L. D. Clarke states that "There ls no point -J:eplying to calls 

for tender where American or European powers have large markets 

and dominant influence ... 13 

The responsibility of prime satellite contractor has 

forced SPAR ta acquire advanced systems management technique 

for its Anik D and RMS project. A br:Lef commentary will bé made 

! 

/ 
/ 

( 
1 
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on the advanced systems management structures that have been 

set up by SBAR Aerospace Limited, in arder to manage campli ... 

cated aerospace projects. A company must have such a system 

in order to survive the demands of time and .money which are 

integral t, the aerospace industry. 

The Satellite Systems Division CSSD) was formed on 

Deoember 29th, 1978, and is based at SPAR's plant at Ste-Anne-
\ 

de-Bellevue' P.Q. SSD's basic responsibility is' for executing con-

tracts for complete satellites by co-ordinating aIl of the re-

sources of SPAR. SSD' s primary functions are the following: 

proposaI prèparation, program management, subcontracts to 

suppliers, system engineering, product assuranpe and integra-

tion and testing for complete satellites. 14 

At present, the major responsibility of SSD is for the 

Anik D program, for which SPAR is the prime contractor. This 

was the first time that a Canadian company was awarded prime 

contractor statua for a commercial communications satellite. 

SSD prograrn management formulated an implementation\l plan for 

Anik D which defined the activities and functions of four pro

ject groups in supplying technical servic~s and space equip

ment. A comprehensive logistics plan was set up ta cover the 

movements"'of every item for the satellite tq ensure accurate 

program schedu~e control. A product assurance team wi thin SSD 

was also set up to conduct quality assurance for Anik D supported 

by product assurance staff from other SPAR groups. 15 
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.. 

The MechÇU1ical & El.ectrical Group of SPAR supplies the 

satellite structure, the.t:mal subsyste.ms, test futures, wiring 

" harness 1 electronic unit!? and other elements o.f the spacecraft 
\ 

1 

bus. SPAR Electr~oup will s.upply the communication pay-

load system and will do integrGl.tion' a.nd test work at Ste-Anne. 

After components and subas6~mblies are manufactured and tested, 
< • 

SSD will integrate and test the complete sate llite at the ex-. 
panded David F ~orida Laboratory, which is a federa! government 

facility n ar Ottawa. 16 

New pace equipment has been supplied at the David 

Florida Labo atory by the federal. government for Anik -C and 

Anik D and fu ure programs in line wi th the government 1 s policy 

for a "self-d termined space capability". This new equip~nt 
/ 

inc!udes a 25- t by 60-ft high vacuum chamber with thennal 

capab:i::lities, echoic chamber and separate vi.bration tables, 

both used to s mulate launch and in-orbi t conditions. 17 

At this ~evel of testing and final integration, aIl com-

ponents and S4Systems are fully checked and te,sted, as in

tegral parts of\ the sat~llite. Tests will be _made for the 
\ 

thermal balance \ of the spacecraft 1 the ability of aIl. space
\ 

craft component~\ to wi. thstand stress and vi~rations of launch 
\ ' 

candi tions, and ~e abi li ty of these components to func~n in 

the vacuum Integration and testing also includes 

the use of comput rized test equipment te simul.ate in-space 
f 

, 
~, 
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operation of the communications payload. Once Anik D is com

pleted, a specialized ctew from SSD will participate in laUl1ch 

18 
operation~ ~t Cape Canaveral. 

As pr~ contractor for Anik D, SPAR Aerospace Limited 

has complete responsibility for overall design definition," but 

also for integration of suhcontractor' s subsystems and their 

performance testing in simulated operational environments. 

Therefore, specification wri ting must be done for aIl subcon-

tractor' s subsystemsi and quality control assured for these 

subsystems by test and analysis to verify that at the moment 
.41' 

of launch, aIl systems and subsystems on Anik D will work. It 

should be noted that about 50% of the total value of a satellite 

like Anik 0 is for electronics payloadi systems integration and 

testing are about equal in value for the remain~~~-
~ 

At the beginning of the Anik D project, the needs of 

Telesat Canada were weIl defined. SPAR made a ve~ detailed 

response to t~e' Te lesa t specifications that are con~~ned in t~e 

Request for ProposaI made by Telesat Canada to Sl?AR Aerospace 

Limi ted. 20 The satellite specifications are very weIl defined 

from the outset. However 1 not everything works out according 

to the original plans and specifications. Telesat Canada' s 

requirements and specifications may ch.ànge; the theoretical Il 

p\lans do' not always work out in realitYi and subcontracted 

parts, materials or processes do not confol:lll to quali ty control 
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.. 

standards imposeâ by the prLme contractôr. In a situation 

like this, extensive re-negotiation o.f complex technical 

matters may be nece~sary and contract amenéiments will hÇlve 

to be i~sued with the consent of both parties. 2~ 

In relation to the Remote Manipulator System (RMS), 

different sets of circumstances have resul.ted in different 

systems management techniques. RMS work does not have a base

line of w~ll-established systems having predictable perfor

mances. Instead, much ~f the work i8 experimental, so there 

is more exchange between the custamer and the prLme contractor 

when requirements change during the develepment phase of the 

program. Therefore, SPAR has made a commi tment to have aIl of 

its resources made available te the RMS Division because the 

final product, the areas of management responsibility, and the 

company financial risk are aIl very different from C these of a 

satellite program. 22 

The core of RMS systems management is a control centre 

where program status 1s displayed in 0 terms of costs, sch.edules 1 

and performance at program, subsyste.rn and wO.Ek-package levels. 
/ 

'-
Another control room shows detailed subsystem status in the '\ 

- ~areas of electronics: inteqration and testing; display and 

control; and the mechanical arm. The level of subsystems dis

-~ played and tracked cover the NASA program, Sl?AR management, 

and working levels, whether at SPAR or at a subcontractor. 23 
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The major RMS contract-management areas are au~hori~a-

tion and budget setting at company, program an~ detail teVel~i 

performance and reporting against schedule and budget; and re

view and control. Systems for managemen~information were 

greatly improved for RMS program management, with every stage 
1 

visible petween receipt of, the contract to the launch date. 24 

SPAR Aerospace Limited h~s received support from the 

federal government, in order to attain the capability of act-

ing 'as a prime contractor for space programs. When plans were 

announœd for a $20 million (CAN.) expansion of the David Florida 

Laboratory, the Minister of Communications stated that this would 
. 

further a priority objecti,,;,e which was " • that of develop~- -

ing and demonstrating a Canadian capability to act as a prime 

contractor for the supply of complete satellites for both 

domestic and' export markets". 25 

There are more aspects ~ being a prime contractor in 'a 

space program other than just having the contractual responsi

bility for a complete program. One aspect is maintaining in 

Canada an en9ineering team that would otherwise have to emigrate 

to the United States to· find g'reater career opportunities. A 

second aspect i~ the sense of national pride that ia generated 

by participating in such an important program as the NASA Spact! 

Shuttle. A third aspect is the fact that a prime contractor 

for space programs in Canada will ge~rate a complete infra-

•• 1.. • d f~th' structure of suuconrract?rs 1n Cana a to support ~s company. 
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A final aspect is the fact that a prime contrac\or in Canada . 
will be able to compete internationally with other American 

and European prime contractors in certain cases sucll as the 

~SAT contract. 

What is the corporate philosophy of the le~ders oI 

SPAR Aerospace Limi ted at this time? S'PARis Chairman of the 

Board, Mr. L.O. ,Clarke, has outlined Ms concept~ for an in-
/ . 

dustrial strategy for Canada in the 1980' s. At the Empire Club 

in Toronto he stated the following: 

We should encourage the growth~of manufacturing 
activities in such advanced technology areas as trans':' 
portation and communications, •• _ industrie~6which 

.have substa,ptial domestic and export markets. ' 

Mr. Clarke also called for the following: 

• • . training programs • • . to p"roduce a work· 
force able to respond competitively to the demands 
of today's global marketplace. 27 

Therefore, the SPAR leadership contends that it is through 

expertis7 that\Canada-, can compete internationally in areas in 

which Canadians have become leaders through national necessity 

and national conditions. Examples of industries in which Canadian 

national needs have force~ Canadians to become lead~rs include 

te l.ecomm:unication systems, nuclear energy 1 lIlach.ine-.finishe d wood 

products and ice-breaking te chno logy • In tÏ1es.e are as , Canada 

can compete on the oasis of brainpowe.r and expertise rather than 

through manuf~cturing and labour costs. Therefore, SP~ manage

ment believes that an industri~l policy sho~ld encourage Cè\Iladian 
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industries based on expertise and on C~a~ian products based 

on our geographical denfan'ds and national requirements. 28 .Mr. 

L. D. Clarke stat~d the following in relation to this selective 

industrial ostrategy: 

We are old-fashioned in ·Canada. We have no philosophers 
in industry and techno 1091 1ike Mârshall McLuhan in 
communications. And it is perhaps this absence of phi1o
sophy whiCh large1y explains our lnabilityo to provide 
leadership in fields of endeavor other than those in whiCh -
we have tr adi tionally been maj or customers. . Perhaps i t 
ls time for the Canada Counci l to gi ve .pursaries for 
studying the !'Situation of Canadian industry in the con-
text of its economic environment whi1e considering our 
resourœs and our social. and politica1 aspirations. But 
acquiring o.,ur own advanced ,technology implies consider-
able expenditures which only a large and sctable market 
can j ustify. An indigenous techno1ogy is not warranted 
if our maj or markets are aboard and we are not the maj or' 
c'ons umers of our own products. We cannat be leaders ,~ 
everywhere, only in what we need and what we use most 

f 29 . -o. , 

The leaders of SPAR Aerospace Limited believe that major 

obstacles stand in the way of a coherent industrial. strateqy 

based on engineering and scientifj,c genius and speci~lization. 

based on Canadian conditions. Mr. L.O. Clarke believes that 
\ 

/ 

canada1s fiscal policy in relation to c0rri0rate enterprise does 

not encourage individua1 initiative and tAus inhibits tt!chno-
~ -, ' 

logical leagership liIy.canadian companies. At SPARts annual 
... ~ ...... -

"general meeting in May 1977, Mr. L.D. Clarke stated the-fo~low-

inq: 

, .. 

l , 

Our industries lIlust become compet~Uve in the world lQar
ket, and the 0011 inducement that/u~timately will acl\itiple 
Ws is the expectatiO'll of a reasbna.ble.return on imtest
ment. Our qovernment& must create poticies that o_ffer 
, carrots 1 to induce industry to become more productive, 

fP 

, 
" , 
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and must cease the 'big stick' approach all too often 
used to cause industry to fall into line. Canada's 

~ corporate tax policil!s have placed a premium on medio-
cri ty, bath for entrepreneurs and corporations. . • 
Canada needs to estab lish as a prime element of i ts in
dustrial strategy the encouragement of i ts most effi
cient, productive and profitable enterprises. Our wel
fare depends on our .producti vi ty. Increasing our pro
ductivity is the only way we can, in the long run, im-

\ prove our standard of living and achieve our 'social 
goals. 30 

A special note should be made oÏ the relationship between 

SPAR and the federal government. Although the f~deral govern-

ment (including Telesat Canada) is SPAR' s best customer and pro-

vides a great deal of direct an.d indirect financial assistance, 

SPAR management would pre fer changes l.n the tax system to allow 
, 

SPAR ta develop ,its internal growth through i_nternal company 
, 

funding. SPAR would like to see less dependence on the issuance 

of government grants and more reliance on private 1nvestment. 

SPAR management would prefer to have tax policies that would 

develop an autonomous capability for technological innovation 

for Canada' s rnanufacturing industry. 31 This viewpoint was 

summarized by Mr. L. D. Clarke in an address to the company at 

i ts annual general meeting on June 12th, 1980, as follows: 

SPAR believes it is infinitely preferable for the 
Canadian government to contract for goods and services 
on a basis which provides industry with its own funds 
for reinvestment, rather than having to rely on govern
ment grants and other forms of financial assistance, 
which i5 often too little and too late. If government 
implements this change in policy, as we sincerely hope 
it will, SPAR can reasonably anticipate enhanced profi t 
margins on work performed for the Canadian and United 
States governments, and increased control of i ts own 
destiny. 
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As in the past, SPAR's greatest opportl!ni!ies 

for internal growth will con'tinue to f,low from i t$ 
engineeriilC':1 activities. For this reasèn and in order 
to maintain the desired balance within activities, we 
will continue to look for opportunities' to acquire 
established profitable businesses that are engaged in 
providing services or manufacturing in the high _ tech-
nology fie Id. 32 ~ 

Therefore, the challenge of the 1980 1 s will be establish

men t of a precise industrial stra1tegy r/y the· federai government 

ta enhance the capability of Canadian companies like SPAR Aero-

space Limited to compete effectively on the international markets. 

This industrial policy must be formulated in the 1980' 5 for 

canada to compete with sorne success on the global markets. 

The commercial satellite manufacturing business has a . 

number of features that de·serve a detailed examination. The 

major participants in this market are small in number 1 consist-

ing of a handful of organizations. Maj6r manufacturers in this 

market are SPAR Aerospace Limi ted, RCA corporation, Hughes 

Aireraft Co., TRW Co., British Marconi Ltd., Thomson-CSF, and 

AEG Telefunken. In this high ly technical market, i t ,is ess.en-
, .;:;> 

tial that a company devate a great deal oÎ its financial re-

sources ta research and deve1.apment, or ~e company will quickly 

lo~e i ts cOlIlpeti ti ve advantages in this fast-changing market. 

A small company will have difficulty in competing with giants 

such as Hughes Aircraft Co. which has vast pools of capital for 

research and development budgets. 

The formation of a commercial satellite contract i8 a 
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highly complex prÇ)cess which may take 6 months te l year to 
. 

complete,. M9st C!omm~nl:y, the initial contact is made witl) the 

custo11)er through a ôalesman' from the sell!=x. This ~sa~esman 

usua-Ily, maintain: contact wi t;h a few companies in one geo

graphical area of the world and through personal links land 

travel, will he continually alert to plans for a new sa telli te 
~ . \ 

proJ"ect which will be at a rudimentary stage. After th~s initial, 
\ 

S'ales contact, the prospective customer wi Il appreach the se 11er . 
for a bid called a Request for ProposaI _(RFP). The Request for . 
ProposaI may be at the prime contract level for a complete 

satellite or for a narrow, precisely defined sub-system of a 

satrllite sucjL~s the rece~vers. 

The Request for ProposaI which is issued by the prospec-
," 

tive cus~omer is much more than a simple letter or telex. The 

RFP may be hundreds of pages long, containing thousands of de

tailed customer s~ecifications, as weIl as the legal terms and 
, 

con di 'tions of the proposed contract from the customer' ~ nego-

tiating viewpoint. At this stage, thé prospective vendor will 

set i ts internaI company machinery in opera tian through the 

J.ssuance of a proposition notice, which will au.thorize internaI 

funding and the allocation of time cior the preparation of a 

proposaI. 

ProposaI wbrk can be enormo'4s1y' t:omplicated since t-his 

involves preparing and publishing detailed responses which may 

run into hundreds of pages. Complicated legal and technicai 

t'tl 
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{, 
issues become~int~rwoven in the dr'!-fting of the proposaI doéu-

'"'ments. An urtderstandin9' of the technical terms is essential' 

in order to prepare Iegal responses which protect "the best

interestS of the seller. UsuaIIy, the satellite seller will 
/ 

issue a ~esponse which differs significantIy from the cus-

tomer's RFP because the custorner's terms and conditions are 

too onerous. The technical specifications may contain require-

ments which' contain significant 1egal liabilities behind a 

maze of technical language. 

Once the !teller has issued the proposaI (which cantains >- . ' 
legal,' pricing, and technical sections) the real negatia tians 

begin. Obviously, major point,s of disagreement will be the 
1 

price-, the scheduled de li very) ,d~tes r ex.c1,lsabl~, Ç!e,lays, J.~mi-

tation of liability, and transfer of title. Tliese are points of 

disagreement ta aIl commercial cantracts for the sale of com-, 

plicated technical goods. This period of intense negotiations 

will create a strain in the seller ' s Organizatio~, be~wéen the 

sales bral'lch which is alwayS willing to close a "deal" and 

" .other branches 1 such as the progri!m m~nagement and contract 
, 

management grouPs, which do not want an agrèement which is 

costly to the vendor: 

Eventually, the period of'negotiations comes to an end, 

and assuming that an informaI coinpromise bas been reached, the 

actual satellite project will begin through the process of 
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"advance funding" of the 'project" Advance funding i5 in 

satellite contracts before the fonmal contract is signed to 
- - \ 

allow the seller Eo' ini tiate the satellite project and tel> fund , 

subcontractors. It should be carefully notea that advance fund-
, 

ing i5 a separate legal contract and not part of the formaI con-

tract. If the formaI contra ct is unsigned and is c~elledl 

these advance funding con tracts remain as viable contracts, for 

the raw materials purchased, and the other costs associated with 

the project. The seller will still have the right to dernand. 

full payment, based on these pre~iminary contracts, and subse-

\ quently deliver the unfinished raw materials to the customer . 
• 

Product Assurance is a major component of any commercial 
} 

satellite contract. Product assurance has developed into a 
, " 

separate branch of engineering, wi th i ts own separate technical 

vocabulary and remains as one of the fastest growing fields in 
/, 

thE! 19BO·1 s. There are three major facets to modern product 

assurance engineering which are Reliability Assurance (RA), 

Quality Assurance (QA) , and Quality Control (QC). 

Reliability Assurance deals with the,reliability of the 
,j 

electronic components of a satellite transponder such as tran~ 
, 

• istors; resistors and capaci tors. Since the d~sign life of a 

satellite will be specified for a. perio~f seven to ten years, 
"" 

it is·essential that the electronic parts be able to survive 

for this period in conditions of great heat and cold. To this 

end, electronic components will be carefully screljlned to 
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J 
de termine t~ir reliability by running tests. that may last 

l 

hundreds of hours. 

Electronic parts are destroyed by being burned out pr 

cut open in these extensive and e.xtremely costly tests. Com-

'"' plicated mathematical calculations are made to deterroine the , ' 

probable life of the satellite. The RA staff must meet the RA 

technical specifications that were agreed in the contract. 
" 

Quality Assurance deals with the quality of those parts 

of the satellite which do not comprise the electronic parts of 

a communications payload, such as the raw material that forros the 

outer, shell of the spacecraft. Quality Assurance engineers hav,e 

an overview of the satellite designs, non-electronic parts, 

engineering changes, and aIl procured parts and materials that 
j 

arrive at the seller's plant from sul1contractarr and suppliers. 

The QA ~taff must maintain the technical specifications tha t were 

agreed upon in the farroil contract and like the RA engineers 1 

act as an internal "watchdog" for the seller and the customer. 

In order to fulfill this function, millions ~dallars must be 

pric'ed into a sat~lli te contract to support an e.xpensi ve pro-

fessional staff. 

Quality Control (OC) fulfills the mundane function of 

testing the product as it pas®s through the paJ;'t fabrication and 

integratian stag~s. QC work involves rneasur~ents, taking sample 

tests and searching the material for flaws during the' production"

pro,cess. 'Quality Control was the origin of modern day Product ~ 

.' 1 
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AsS urance s in.ce~ industll1i al_ eblIlpanies ~ong had 

\ . 
speetion ëontro~ before they bagan to ass~gn e 

t~e fulltime.. task-s of Quality As\ur~nce. ~eli 
really only became • separ.te Sub1,roup with 

d1fetion of communications sq..tel,l.it:e~,: 
. " 

ility Assurance 

The terms of payment fom fnoth~r majo component of the 

commercial satellite contract. lhe.e contra ~ are o~ a üxed

priee basis, 50 that the priee agreed upon anntt be varied, 

despi te an unexpected inerease bf cqsts, aven from an independent 
1 

. source. Therefore,. the seller will seek to avgid an extra 
1 

finaneial liability oy including a broad exeusBble delay clause 
, ! 

in the company's favour, whieh will provide fqr an eguitable 

adjùstment to the contra ct priee, c and the denve~y sehedule, in 

cale' of fire, flood, epidemie, quarantine restriction, strike, 

walkout, freight embargo, an act of God or failure by the cus-
, 

,tomer ta meet his contractual obligations. 

The procedure for payment is a payment milestone system 
< 

_ whereby compemfation i6 made according ta a series of actual 

scheduled events in the satellite project, i.e. placing of pro-

eurement orders to subcontractors. There are usually 50 to 150 

payment milestones, depenâing on the size of the satellite pro

ject. This system allows for a continuaI cash flow to the seller 

in arder te finance his own expendit.ur~s for the satellite pro-

ject. 
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Anot.her important feature of the commercial satellite 

contrict.~s performance warrant y on incentive payment. clauses 

which will grant additional payments ta the seller based on the 

duration of time that the satellite, operates successfully. 't'hese 

in-orbit incentive payments comprised $10.8 million (GAN.) in 

the Anik D contract price of $78.6 million (CAN.) or 13.7 per 

cent of the total price. 3f The seller will seek té eliminate 

performartce~ warrant y clauses because the d~ays in payment may 
) 

run up to ten Iyears of successful operation after launch. The 

seller will usually settle for a performance warrant y clause 

whic4 gives him a sizable proportion of these incentive pay-
, 

ments within one to two years of successful performance. 

The converse to performance warrant y clauses are price 

reductian clauses for Late delivery which usually are drafted 

into the contract. The seller will seek to limit the price 

reduction clause (if it cannot he eliminated completely in, 
" 

negotiations) to a smalL fixed percentage of l to 2.5 per cent 

of t.he total contract price. Li~ili ty for the breach of 

other contractual obligations will usually exclude any damages 

for economic loss or loss of profits. 

Conventional and Legal warranties are always a major 

negotiating point in the commercial satellite contract. The 

unique feature of conventional warranties in these con tracts 

is that commonly, the seLle:tlwill never agree to any conven

tional warrant y applying to any flight spacecraft after the 

; 
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launch.\ These conventional warranties usually only apply to 
J 

\~efects in design; "material or workmanship that are discovered 

before launch. The impossibility of access to a satellite in 

,orbit to determlne the cause of a malfunction has led ta th~is 

limitat,i.on of conventional warranties. Legal warranties are 

commonly excluded by the ténus of the contract. 

Therefore, there has been a brief descriÏ.ption of SPAR 

Aerospace Limited, as ~ell as the nature of the type of com

mercial satellite contracts that the company i8 involved in. 

The major challenge of the 1980 1 s for SPAR Aerospace Limited 

will be its ,ability to compete in the export market with tech

nical giants like Hughes Aircraft Co. The commercial satellite 

business is highly costly and competitive. Extensive research 

and development is always one essential condition for success. 

An aggressive marketing staff and first rate scientific and 

èngineering group are other conditions for a successful satellite 

company. 

This advanced technology market may have a limited oli-

gopolistic structure but the major commercial satellite manu

facturers face a périod of intense competition in the 1980 1 s as 

rapidly risiruj labour and administrative costs place a squeeze 

on already low profit margins. The enoxmous amount of pape:r;-

work that is required in every commercial satellite project, 

due partly to Prodict Assurance requirements, will pose a grow-

ing bureaucratie drag on the efficient operation of a commercial 



~~--~--------~------~--------

- 195 -

satellite manuf'àcturer in the next decade as siltel~ite systems 

grow more complicated and more sophisticated. 'Private com

panies may be on the threshold of a new era in terms of the 

commercial development of direct broadcasting satellites and 

.. other technological advances, but serious financial and ad-

ministrative prob1ems· remain to be resolved in the 1980 ' s. 

\ 

, 
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CONCLUSION 

In this thesis 1 have examined three of the leadhg 

institutions in the Canadian space complex. The first Ûlsti-, . 
tution is the Canadian govermnent as represented by the De-

partlt).ent of Communications (DOC). This is a purely public 

body which has funded key development project.s and has helped 

found Canada' s space industrial infrastructure.'" The bepart-

ment of Communications is presently involved in a number of 

key advanced telecommunications projects such as Anik B, MUSAT, 

and SARSAT. 
i.l 

The raIe of the Departrnent of Communieations has been 

~xtrelllE!ly positive and beneficial to Canada 1 s space inter~sts, 

lts research and develoymebt pl'f'grams will allow Canada to 
./. , 

remain a leader in the field of satellite te le communi cations , 

as we 11 as suPPorti~ and de,ve loping Canada 1 $ industrial base 

in this field. The only major caveat that one cart add is that 
. ., 

the lad of a centraliied space agency in the federal govern-

ment has resulted in a laCk of a cohesive space policy that 

would encompass Canada' s interests in satellite communications, 

remote sens~ng, and other new areas in spa ce technology" The 

fault does not lie within the DOC but rather with the fede1=aL 

go ve rnme nt 1 S refusal in the 1970' s te create a national space 

agency. This s';iliject will be dealt wi th in greater depth later 

on. 

- 198 -
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The second type of inst~tut~on that was examined was 

Telesat Canada which mixes public and private interests in 

this organization. As l have outlined, ~e Telesat system has 
Cl 

come under a great deal of cri ticism for what is viewed as an 

inefficient use "of i ts system capaci ty. There has also been 

related criticism to federal restrictions on earth station . 
ownership, requirernents of whole channel leasing and system 

interconnection. There has been a limited llberalization in 

relation to earth station ownershlp which will be examined ~n 

greater detail in this chapter. Telesat Canada clearly-faces 

major challenges in the 1980's in relation to s~ch issues as 

the requirements of whole channel leasing, restrictions against 

system interconnection, pay-TV, and the whole area of providing 

direct broadcasting serVlces ta residents in rural and remote 

areas. The federal government will have to dec~de ln the 19 BO 's ... 
whe"ther to change and/or extend Telesat Canada' s responsibili ty 
. 

in such matters. llearlY, difficult decisions will have to be 

made in relation to the commercial technological explosion in 

this area. 

The third type of institution examined was that of SPo/ 

Aerospace Limited which is a purely private body. This can~an 
corporat~on has had a remarkable success ~n the past 13 years • . - ' 

SPAR has attained prime contractor status and now has the capa-

bility to 'bid on major projects on the international market. 

However, it should be noted that SPAR has developed an extremely 
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complicated systems management process in order to meet the 

exacting specifications of its major custamers (especially 

in the field of Product Assurance). This could result in a 

cumbersome internaI bureaucracy that is at variance with its 

innovative free enterprise ph~losophy. private entities in 
1 

the aerospace indus try always,' run the risk of becoming "bureau-
1 

cratized" due to the extensive paper-work required to manage, 

mon1tor, and detect defects in the f~nal product. Also, the 

aerospace industry is extremely cyclical in nature due to its 

reliance on a small number of expensive government contracts 

to survive. For example, SPAR has experienced financial diffi-

culties 1n the first nine months of 1980, due to the fact that 

no new major contracts have been signed recently. 

Therefore, aIL three institutions face challenges in 

the 198D's and extensive changes will probably be required by 

these institutions to meet the new ~echn010gical advances in 

"" satelli te te le communi cations . In this conclusion to my thesis, 

l will examine two key issues that will deeply influence the 

space complex in Canada in the 1980: s. One is the problero Qf 

central~zed management of Canada's s~ace program by the federal 
\ 

government through a space agency. T~ other key issue is the 
, 

poUcy of thé federal government toward~ earth station ownership. 
\ 

Earth station ownership and the right to ~ceL~e transmissions 
~ ù 

from satellites have become a "hot" issue and the subject of mu ch 

controversy. 

\ 
l 
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In the 1960's, the issue of national space agency for 

Canada was raised by the technical study which was commissioned 

by the Science Secretariat of the Privy Council entitled "Upper 

Atrnosphere and Space Programs in Canada". This study,(in

formally ca1led the Chapman Report) published in February 1967 

called for the creation of a national space agency-for the 

following reasons: 

SeveraI reasons were given to support the need for 
a central responsib~lity for space activities. In the 
absence of any central direction or central agéncy, there 
has been no delineation of Canada's objectives in space, 
from scientific, technological, social or economic view
points. There has been no central responsibility for the 
development of applications of space technology to com
munications satellites, resource surveys and ether 
specifie Canadian needs. There has been no unified 
planning for, nor coordination of, special facilities 
such as vibration and thermal vacuum test facilities, 
central data acquisition er processing facilities, or 
tracking facilities . . • 

Probl&mS of organization and administration will 
grow as Canadian use of space technology grows without 
sorne forro of central org~nization and assignment of re
sponsibility within the Government. 

We consider that a central agency with responsibilities 
for space research and development for operation of 
major government facilities is necessary, and would re
commend ~ts establishment. l 

In July 1967, the Science Council endorsed the recommen

dation of the Chapman Report,in the fOrIn of a paper entitled 

liA Space program for Canada". The Science Council of Canada 

in this report recommended the creation of a "broadly con

ceived" 2 central agency which would encompass the following 

functions: (1) Advance the Canadian capability in the science 

-------------------------------~~-
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and technology of the upper atmosphere and space. (2) Further 

the development of Canadian industry in relation to the use of 

the upper atmosphere and space~ (31 Plan and implement an over-

• 
aIl space program for Canada. This wide mandate would have in-

cluded the following activ~ties: 

There is some difficulty in defining initially 
the full ext~nt of tfie role that may be played by a 
central agency. Certainly, the primary role i5 to ad
vise upon l coordinate, and, where necessary, initiate 
projects that collectively would constitute the na
tional space researeh and development program. The 
agency should be competent to enter into con tracts with 
government or other research establishments, or with 
industry, for the performanoe of specifie research or 
development assignroents. 3 

The federal government did not respond to these recom-

mendations to create a national space agency along the lines 

proposed. The only response was in the limited forro of committee 

management in the forro of the Interdepartmental Committee on 

Space (ICS). This committee has a membership of seven depart-

ments, one Ministry of State, and the National Research Council. 

The leS is responsible to the Department of communications. 4 

Consiàerable criticism began to develcp in relation to 
1 

the effectiveness of the Interdepartmental Cammittee on Spaee 

to man~ge Canada's space activities. For example, "the Air In

dustries Association of Canada believed that a central agency was 

necessary and must be independent fram regular federai government 

departments. The association proposed that the space program be 
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rnanaged by an expanded Science Ministry or preferably, by a 

corporation along the lines of NASA. The association believed 

that the fault rested in the divided jurisdictions between 

government departments which creates a tangle of bureaucracies. 5 

Another recommendation for a central space agency came from 

John J. Shepherd, Executive nirector, Science councii of Canada, 

in a report entitled A Space Agency lei canada. 6 

In response te this rising lev~'of criticism from several 

quarters, the leS requested one of its members, the Ministry of 

State for Science and Technology, to conduct an internaI review 

of the ICS as the coordinating organizatian for the Canadian 

space program. This review was to be undertaken in arder to 

find out if the criticism of its functions was correct, i.e., 

that committee management was inadequate ta meet the technolagi- ~ 

cal challenges arising from new areas such as resource-surveillance, 

rernote-sensing, remote-rnanipulation, search and reseue, and navi-

gation and meteorology. There was a common belief that the lCS 

could not handle these areas deve10ping outside the traditiona1 

interest in satellite telecommunications. 7 

The internaI review of the Ministry of State for Science 

and Technolo~ was issued in July, 1979, which stated that: 

"The current approach to implementing, the Canadian space program 

has severaI deficiencies which limit the scape and benefits of 

the space program in Canada."S The report confinned the criticism 

that committee management was not enaugh in arder ta develop a 

.. 
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coherent space program for Canada. lt observed that the com-

mittee management system had difficulties ~n dealing withlthe 
j 

current demands and to future needs. 9 

The ma~n weakness of the committee system was stated 

by the report as follows: 

In practice, the establishment of priorities by the 
lCS is more an exercise in inter-departmental bargain
ing than a detached rational evaluation. lO 

The report also noted that Canada did not have a proper na-

tional presence at internati~nal discussions on space matters 

and "the right kind of business environment necessary to per-

mit long-term stable investment by the Canadian spa,ce industry.l1ll 

The internaI review of the Ministry~ of state for Science 

and Technology stated three possible options to this management 

problem: 

(1) Create a Space Agency to develop and promote space tech-. 
nology. It could b~ given control over the ~partment of Corn-

munication's space-related laboratories; Energy, Mines & Re-

sources' Canada Centre for Remote Sensing; the data-receiving 

facilities and research and development facilities of the 

Atmospheric Env~ronment Service and the National R~~Coun

cil's' Space Rese~h Facilities Branch. The Spa ce! Agency would 

be given the power to make international agreements and "would 

he more able than a goxernment department to direct purchases 

to maximize ~ndustrial development_ 'f12 

, 
(2) Create a Space Branch within a current government Department· 

that would oversee aIl a:spects of the space program and take 

charge oi aIl the government's space research facilities. 13 



/ 
205 '-

(3) Set up a ,small staff for the res to facilitate co~i-
~ . 

cations between government an~ industry, follow activities in 
, 

Canada ~ abroad, and play a major role in ~egotiating with 

• I~. l' d f' ' . 14 1ntern~~10na an ore1gn space agenc1es. 

The recommendations of this internaI review did not 

receive any response from the Ies until January, 1980, when 

the IeS released a discussion paper on space programs for the 

next five years. The Ies discussion paper contained a $300 

mi·Ilion five-year space plan and recognize~ formally that "in 

industry, decisions related to ma~keting, investment and 

resaurce-management also require reliable, medium-term planning 

and information. ,,15 The Ies 'discussion paper also made a\ note ,: 

of the widespread adv~cacy of a national space agency. 

There was no immediate decision by the federal govern-

ment in relation to the res discussion paper regarding a national 

space agency. The federal government was more concerned with 

implementing parts of the five-year s~ace plan such as the dé

cision on January 2lst, 1980, to invest $2 million in the 

European space industry's development of a large multi-purpose 

" 16 satellite called L-Sat, scheduled to be launched in 1983. The 

eonservative government was also involved in an election campaign 

which was an obvious obstacle to a detailed decision, i~ relation 

• 
ta a new nati,onal space agency. When the Liberal government 

came ta power on February l8th, 1980, the decision-making pro-

cess was also slowed down due to the priority placed on winning 
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the Quebec referenQurn. Politics was probably a major factor 

in delaying a decision ,on a new space organizati~n for Canad~. 

Fina11y, on October 21st, 1980, Science Minister John 

Roberts out1ined a new space prograrn organization. The new 

organization will have its own budget with authority to re-

commend program priorities, scheduling and spending. The new 

space organization will centralize the efforts of the 10 de-

partments and agencies of the federal government which have 

17 space programs. The new spacé program organization will 

h th f Il ' ft' 18 ave e 0 ow~ng unc 1ons: 
_ e 

(1) The respo~sibility and authority to défine, develop and 

di'rect a national spacEf development program. 

(2) The responsibility to ensure the continued development 

of a healthy space manufacturing and service industry .. 

(3) The responsibility to provide a focus for participation 

. in international space programs. 

(4) The responsibility to stimulate markets for Canadian 

space technology. 

Science Minister John Roberts emphasized that the space 

organization would consult witp Canadian industry which involves 

more than $140 million annually and provides 2,500 jobs; Reac-

tian from Canadian indust~ial leaders in this field was favour-
c 

able. 19 

Therefore, the federal gover~ent, after 13 ~ears of 

pres~ure from wi thin i ts o~n ranks and from outside sources' 

" 
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finally sc::t up a central space program organization to rationally 

plan Canada's space program as a whole. Canada will finally join 
1 

the rahks of other space powers, such as the United States which 
" ! 

have ,centralized space agencies bp provide the necessary rational 
" 

planning and direction to this growing industrial sector of the 

advanced indus trial nations of the world. 

The new space program organization will provide for 

greater direction and coordination of pOlicies, financial re-

sources, and developrnent programs for aIl space related acti-

vities. Obviously, the satellite teleconununications sector 

(as one of the largest areas of space activities) will greatly 

be~efi t from a central space agency. Decisions 'éfS to the future 

development of this area of space technology will not suffer 

from the conflicting jurisdictions of the pasto There should 

be a cohesive space program in the field of communic,ations in 

the 1980's along with cohesive space programs in the other 

areas of space technology. 

The establishment of Telesat Canada in 1969 created a 

restrictive earth station ownership polie)'. As a matter of 

policy, it was decided that Telesat Canada wouid be the only 

body that would be able to develop, own and operate communica-

tions satellites and licensed earth stations,used in relation 

to Canada's domestic satellite telecommunications system. 

Therefore, the only licensed organization in Canada that cou Id 

own and operate earth,stations was Telesat Canada, except for 
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Teleglobe Canada which operates international telecommunica

tions services. This restrictive earth station policy was 

the focus of a great deal of pressure brought by cable com

panies and conventional broadcasters who resented the monopoly 

that Telesat Canada possessed. 20 

In November 1977, Telesat Canada becarne a member of the 

Trans Canada Telephone System (TCTS). This occurred when the 

Federal Cabinet ruled that this association was in the public 

interest. The Cabinet decision overruled an adverse decision 

by the CRTC which felt that the commercial interests of the 

common carriers would outweigh the public interest goals of 

Telesat Canada in such a contractual arrangement. It should 

be noted that in the contractual arrangement, Telesat Canada 

continues to own aIl earth stations, but that the TCTS mernbers 

control earth station locations in relation to their business. 21 

Poiiticai pressure to this contractual arrangement re

sulted in an announcement by the Minister of Communications, 

Mme. Jeanne Sauv~, on Novernber 3rd, 1977, that the federai 

government would review its restrictive earth station ownership 

policy "with the objective of encouraging the fullest access to 

new satellite services ".22 This "was a poli tical move designed 

to dampen the public criticiam of broadcasters and cable opera tors 

to the Telesat Canada-TCTS contract which was viewed by these 

non-TCTS members as being anti-competitive and resulting in 
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common carrier domination of Telesat Canada's decision-making 

abilities. 23 

During this policy review, there was a predictable 

polarization of opinions. Telesat Canada and ten common 

carriers submitted briefs which recammended preservation of 

the restrictive status quo or recommending that only Telesat 

and the regulated common carriers be licensed to own and 
1 

operate earth stations. The major arguments in favour of 

this restrictive policy were related to the nee~ for systems 

integrity, the need to main tain a separation of carriage from 

content, cross-subsidizatlon, new carrier entry, economics of 

scale, and ease of integration of satellite with existing 

terrestrial facilities. 29 

Opposition to the restrictive ownership policy was re-

ceived in briefs from the Canadian Association of Broadcasters, 

the Canadian Broadcasting Corporation, the Ontario Educational 

Communications Authority, the Canadian Cable Television Associa-

tion and a dozen cable television operators. These arguments 

were in favour of earth station ownership by customers of 

satellite channels leased fram Tel~sat Canada. T~e arguments 

were based on the belief that custorner ownership would increase 

operational flexibility, stimulate new e~th station design, and 

ultimately result in Iower costs. A stron9 argument was made 
• that service to rernote communities in Canada cou Id be .improved 
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if broadcasters and cable comp~s could own inexpensive 

earth stations such as televisio~ receive-only (TVRO) satellite 

earth statiOns. 25 

A number of other organizations submittéd briefs which 

asked for earth station ownership by customers of the satellite

services. Seven industries~~'fndustrial organizations, in-

cluding resource based companies, asked that earth station 

ownership belong to them, especially in remote locations. 

Canadian manufacturers of earth stationS made detailed comments 

as to their capability to manufacture competively priced earth 

stations. The Consumers' Association of Canada, various com-

munit y associations and a nurnber of interested private citizens 

all made the case for consumer owned TVRO earth stations with 

the goal towards a more flexible system and an increased utili

zation of Telesat satellite channe1s. 26 

The end result of this extensive policy review process 

was an important poliey change by the federal government. On 

February 27th, 1979, Communications Minister, Jeanne Sauvé, 

announced that Canadian broadcasters, cable TV companies and 

common telecommunications carriers could own and operate tele-

vision receive-on1y (TVRO) satellite earth stations. Secondly, 

the Canadian common carriers, wou1d be able to own and operate 

transmit/receive earth stations for use in relation to the 

14/12 GHz Anik C satellite system when it would go into opera

tion on September 30th, 1982. 27 
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This liberalized earth station ownership policy con-

tains a number of important qualifications. The mos t irn-

portant qualification is that TVRO licenses will only be issued 

for authorization reception of prograrn-carrying signaIs 

orig~nating in Canada and transmitted by Telesat Canada satel-

lites. The authorization for reception of such prograrn-carrying 

signaIs must be obtained both from the originators of those 

signaIs and the CRTC. The result of this qualification is that 

Canadian cable companies will not be able to use their TVRO 

stations to receive programs from Arnerican satellites. The re-

vised policy will still restrict the fu~ther reception in Canada 

of f~reign signaIs. 28 

Another important qualification t? the revised policy is 

that although cornmon carriers will be permitted to own transmit/ 

'receive stations 1 they will not be authorized to use such earth 

stations in relation to Canada's existing 6/4 GHz satellite 
~ 

system. This system, consisting of Anik A ~atellites and the 

, hybrid Apik B satellite was said by the Minister to be "already 

weIl established under full Telesat ownership and management" 

and that "there was li ttle evidence that such a change would 

significantly increase carrier utij:ization of those satellites 

or result in improv~d service to subscribers ".29 

An important exception has bee~ created for users re-

qui ring an earth station for temporary use for operation Il in 

remote off-shore locations". 30 Jn this caS'e, the Minister will 

1 
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accept license applications "on a case-by-case basis,,3I from 

a telecommunication carrier or a user. This concession by 

the federai government allows a private citizen or a private 

company in a place like an off-shore drilling rig in the 

Arctic waterJ to operate an earth station that will 'receive 
',0 

signals from a Te lesat Canada sate 11i te subject to the approval 

of the originator of the program and the CRTC. This exception 

is designed for those situations in which ownership by Tele~at 

Canada or another common carrier or a cable operator would be 

1 t
, 32 unrea ~s ~c. 

Communications Minister, Jeanne Sauvé, stated that the 

new liberalized po1icy would be particularly advantageous in 

remote and rural areas, where GOIlUnuni ty groups th~ obtain 

broadcasting licenses could now apply for licences for receive-

on1y earth stations. The CGmmunications Minister also stated 

that the new policy would lead to the fuller use of Canadian 

sateilites, and would increase opportunities for Canadian manu

facturers. 33 
Mme. Sauvé stated the followin~ in relation to 

broadca~ting services: 

Extension of ownership- made possible through . 
this policy- opens the way to extension of basic ser
vices and choice in TV programming for all Canadians. 
l understand some initiatives are already being dis
cussed by broadcasters, cable television companies 
and the telecommunications carrJ.ers. My department 
will do aIL it can to encourage these development%.34 
.•• l am confident that the new policy, in greatly 
improving access te sat~lli te service, will provide 
new epportunities for the extension of TV programming 
in Canada. 35 

, 
i' 
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1 

The Februa~y 27th, 1979, decision to l~beralize earth 

station ownership poliey has already been wide 1y challenged 

by the proliferation of the illegal use of dish antennas to 

re'ceive satellite signals. There are 100 television channe ls 

on eight different satell~tes that are transmitting signals 

into Canada and the illegal reception of the se signals is 

growing and gr'6wing across the nation.. These 100 television 

channels include six Arnerican pay-TV channels, four American 

sports channels, three cultural channels from the Arnerican PBS 

network, severa1 Spanish ehannels, several re1igious channels, 

as well as the debates of bcpth the Canadian House of Commons 

and the United States House of Representa ti ves. An ~ 11ega1 

operator can 'élIso tune in on private carporate business meet

ings and surgica1 operations. Obviously, many of these e~annels 

require paid subscribers which nobody ~n Canada on iliese i1legal 

rec)ivers ~as paid far. 36 These operations vio1ate the Inte1sat 

Treaty of August 20th, 1~64 which forbids either Canada or the 
'37 

U.S.A. from taking signaIs from the other's satellites. 

'l'he illega1 reception of these transmissions also vio1ates 

Canadian law sinee the Department of Communications cannat lieense 

such an earth station that intends to pick up sueh broadeast 

signa1s and the CRTC will not lieense an operation that intends 

to feed the signaIs to a cable system or to another transmitter. 

The maximum penalty is a $2500 fine and one year in pr~son, 

under the Radio Act and $1000 a day for re1aying the slgna1s 
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under the Broadcasting Act. 38 Despi te 'these legal sanctions, 

industry and government officiaIs estimate that there are 

about 700 to 1000 parabolic aish an~ennas operating illegally 

in canada. 39 \ 

The illegal use of dish antenn4s gained considerable 
( 

popul~rity in the Arctic areas ~-d Western Canada as weIl as 

th · s; ri ... , - lb th k Nor ern Ontar~o. For example ",l;'il.-"lI.~ .. ·llten, A erta, e Roc y 

Mountain Cable company has been experimenting with its $30,000 

dish antenna since October 1979.. The presi,dent of that company 
\ 

stated publicly that the Hinton-~rea residents have enjoyed the 

experiments and he predicted that a "minor rebellion,,40 would 

occur if the government tried to penalize the station. In 

British Columbia, the provincial Communications Minister, Pat 

McGeer, installed an illegal earth station TV satellite re-

ceiver on the lawn of the .provinclal legis lature building in 

Victoria in order to pressure the federai government into chang-. 
. h l 41 ~ng t e aw. At Tofino, on the west coast of Vancouver Island, 

a community group formed a eooperative and placed a dish antenna 

on top of a local mountain as ël: protest against receiving only 

one TV channel with a bad signal through ex1sting means of con-

. l bd' 42 vent~ona roa cast1ng. 

This bebavior on the part of operators and users of 

iliegally-received television signaIs has resulted in a mixed 

reaction by federai government authori ties. John Meise l, chair-

, f th . 98 . fi •• "43 man 0 e CRTC ~n June l 0 prOIused te commence prosecut~ons 
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against operators who rebroadcast illegally-received A.n1er~can 

television signal.p. Mr. Meisel said at the annual convention 

of the Canadian Cable Television Asso~iation that the CRTC 

"intends to fulfill its d"!-lty with regard to the Broadcasting 

Act" 44 in order to stop the unlicensed broadcasting through 

the prolifera ting use of dish an tennas. Mr. Meise 1 stated 

that the CRTC is concerned about the effect the illegal earth 

stations would have on the deve lopment of the Canadian broad~ 

casting system, especially its Iicensees. Mr. Meisel also 

stated that "In addition, certain licensees are themselves 

transmitting or distributing illegally broadcast signaIs. 

Therefore, the commission has asked the Department of Communi-

cations to investigate certain allegations of illegal opera

tions. ft 45 

On October 22nd 1980, Communications Minister 1 Francis 

Fox, announced that the federai gov.ernment was starting a hard-

line policy on illegal earth stations in urban areas by shutting 

down a dish antenna in Burnaby, British Columbia. However, the 

federai government would continue to ignore dish antennas' set 

up in northern and remote conununities in Canada that receive 

television broadcasts fram American satellites until more pro-

gramming is provided on Canadian satellites. The Communica-

tions Minister stated in a press interview that his department 

hopes that prosecution against six illega1 operators in urban 
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areas will deter others fram receiving and distributing 

American satellite signaIs. 46 

An official for the Communications Minister stated 

that federal communications officials shut down a dish antenna 

on top of an apartment building ,in Burnaby, B. C., by seizing 

electronic components. The dish antenna was being used to dis- -

tribute signaIs to television sets in the building. The seized 

equipment would be turned over to the Justice Departrnent, which 

would decide whether to bring charges against the operators. 47 

The Communications Minister justifies this uneven 

approach in that the proliferation of such dish antennas would 

flood Canadians with Arnerican programming, but that he was not 

worried about antennas set up by individuals or by remote com-

munities which would otherwise receive little or no television 

broadcasting. In essence, the Communications Minister is worried 

tha t the i llegal reception of American programnl.lng "would threaten 

the Canadian broadcasting system" 4 8 in areas where the Canadian 

network already exists, but that residents in remote areas would 

be allowed ta receive broadcasts on a temporary basis until the 

Canadian broadcasting onetwork can supply services to these areas .• 

This uneven approach is designed to suppress entrepreneurs 

in urban areas who want to resell the signaIs to subscribers 

while showing an appreciation for the broadcastin~ problems of 

private citizens in remote communities. Unfortunately, this 

• 
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policy tends to breed confusion as to the line between legal 

and illegal behavior. This policy aiso means that 'American 

p'roduce~s of pira ted' progranuning wi 11 not be compensa ted for 

th f th . b th " 49 e use 0 e~r property y ese remote commun~t~es. 

In the long run, what is required is 'the extension of 

Canadian broadcasting services to these remote communi ties by .. 
satellite in .order to protect Canadian culture as weIl as 

dealing with the entertainrnent needs of private citizens in 

remote are aB'. On Octoper 23rd, 1980, Conununications Minister, 

Francis Fox, annouhced that licensing hearings on extending 

television services to rural and remote communi ties by sate IIi te 

would begin ~n February 1981 and that new "foundation" legisla-

50 tion governing telecommunications was planned. The Communi-

cations Minister also announced that he wouid authorize trans-

mission of CTV network programs and TVA, the network 1 s French-

language service, by satellite as a first step towards exp'anded 

service to remote areas of the country. 51 / 
1 

The Communications Minister stated that\ he wished to 

make i t easier te recei ve licenses for the dish ànterinas needed 

to receive Canadian television progranuning and ether ferms QI 

communication by sa,tellite. However 1 the Communi.cations Minister 

said that the illegal reception from satellites of Am~rican pro

grams for distribution in urban areas "will not be tolerated" 

and that operators of such programmi~g would be prosecuted and 

h h . . t . d 52 ave t e~r equ~pmen sel.ze . 
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Therefore, satellite communications in Canada stands at the 

threshold of a new era. ot' development. 'The ext'ension of 

'Canadian broadcasting services to the remaining 3% of the 

Canadian population in remote areas remains as a challenge 

for this new technology. The challenge is not only to pro-

vide one of two channels of televisio;p ;ervice but at least 

a rough equivalent to what an urban resident can expect to 

receive. The field of Canadian satellite celecommunications 

will be extremely ex ci ting in the 1980 ' s, sinee "new legis-' 

Iative rul~s must be drafted and new administrative regula-
'-, 

tions must be written in order to comply with the demands of 

the new tech~logy • . '" 
The new space program organization of the federai 

government will be forrnulating policies for the 19~O's in 

relation ta satellite cornmuniqàtions. Telesat Canada will be 
\1 

trying to implement the Anik C 'system as one of the world 1 s 

first operating 14/12 GHz systems. Canadian private industry 

in the satellite communications field will be seeking to 

expand inta the wor1d markets and ta formulate a Canadian 

industriai strategy with the federai government .. AH 'in aU, 

the 1980'5 will oe a "fertile area,'for active participants 

and academic observers of the evolv~ng Canadian satellite tele-

communications domain. 

,/ 
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APPENDIX 1. 
,-' 

00VERNMENl' P0CXiAAM3 (1966) 

Program ~pcnsib1e ~ditures 
Agmcies $'Ihousands 

* ** 
lnte:tnal Extema1 

1. Alouette-ISIS*** Defenoa Iesearch BoaI:"d 1,018 3,204 
2. Churchill Ieseardl Range NatiCllal R3searcn CoU1cil 2,170 
3. Missile Iè-entry refenœ Iesearœ Board 1,895 105 
4. Engiœering SlW>rt, Naticnal Ièsearch Cbuncil 

lbdœts 31.0 1,440 
5. HAHPjMcGi11**** Iepartrrent of Industry 1,500 
6. lJRler AtrIœ{ilere !È- rafenœ Ièsearch Board 

search i 1,237 
7. 1bcket Deve1q:rœnt I:Epartnent of Industty and 

refenœ Jesearcn Board 600 370 
8. Aerology I:efenœ Iesearm Board 703 115 
9. Uni versi ty SqJpOrt Deferloa Pesearcn Board and 

National Ieseard1. CoU1cil 740 
10. Satelli·te a:mruniœticns r::efenœ Ièsearch Board and 

~ Departrœmt of Transport 731 
Il. NCR Spaoa Iesearch NatiCXlél1 lèsearch CoLIlci1 612 
12. P.A.R.L. **** * r:erenoa Iesearcn Board 458 60 
13. Industrial Iesearch r::efenœ Iesearch Board 225 

Sq:çort 
14. St. John's Tracking Sta- Naticnal Researdl Counc~l 

tiCll 200 
15. Co9mic Ray Iesearch Atonie Eœrgy of Canada Ltd. 80 

7,644 10,129 

* '!his sù:xtivisicn is ooly ~roximate, due te the ladc of precise infonnatiCll 

:Inte:tnal = in-house govenment e:x;pendi tures 
* Extemal = eJ<PEIDdi tures maœ throUJh pri vate industry 1 

industry, uni versi ties, research msti tutes 
= InteD1ationa1 Satellites for Icnos};i1eric Studies 
= High Altituœ Eesearcn Program 
= 'Prinœ Albert Radar Laboratories 

U.S. Expendi-
tw:es in canada 
$ 'Ihousanàs 

Total 

4,222 
2,170 2,170 
2,000 600 

1,750 
1,500 1,150 

1,237 

970 
818 

740 410 

731 
612 
518 
225 

200 
80 

17,773 4,330 

.ted fran A Spaœ Program for Canada, Ieçort No~ l, Science Council of Canada, O.M. Salandt, Olairman, 
Queen • sPrinter, ottawa, Canada 1967, p. 1 B. 

tv 
tv 
/'.J 

'f 
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APPI.NDIX 2 

UERMCS DU'ERlMINTS (July\ 1978) 

.JO EXPCRIM[}J'l'rRS 

F - 1-1 Q:mnun1 cations Ibseardl Ccn tre 
-2 CarrnurucatlŒlS J€seardl Centre 
-) Ccrrnurucat.lons J€search CEntre 
-4 Ca1murucat.lrns J€search centre 
- 5 CCnnUIll. cat.lons Ièscardl CP nt fT' 

3F-l-6 rn:/NASlVCXNSAT 
r-2-1 Ca.'1adlan BI'OOdoasl:.1ng Corporat.lon 

- 2 Canach an Broadcas t.lng Corpora t.lrn 
- 3 Canachan Broadcasting CorporatlOn 

F-3.. Publ1c SerVlce camuSSlOn 
3F-4 Kash Cbnnectlon 
3F-5-1 ;,aUonal l€searcn Councll 
3F-5- 2 ;,Cl'/NASA/IXlC 

SUBJEcr STAnJ5 

Propagabon U 
~. C 
~.* C 
H.lgh Rate Data C 
Te Il!U.Ila1 Eva 1ua bon U 
D1gltal TV, P 
Urban l€œpuen C 
Racho Broadcast C 
'IV (OlyrrplCS) Broadcast C 
Telc-educat.lon C 
Telerœchetne C 
Ture Transfer U 
SRMS·** C 

P-l ~Er"ôrl.al Uru vers1ty _Eh Te1eJTEd:lCl11C C 
P-2-3 <:.Ebec-Uruversl.ty of Oœbec 

-4 -Jarres Bay lÈveloprr'nt 

-5 Hydro Quetec 
p- 3 W\Bmrrent of Ontano 

- 3B Govemrrent of OntarlO (Extensl.rn) 

JP- 3 Go~l11JTEnt of Ontano 

3P- 4-} Chtano Eclucat.lonal O:I1TTI.lIll catlO1S Auth. 
3P-4-2 ChtarlO Educat.lonal CœrnunlcatlOOS l\uth. 
P- 5 Goverrure n t of Manüooa 
P-6 B.C. Dl.stanœ Educat.lon 
u- 1 Car le ton Uru ve rs H:y 
U- 3 L'li versl. ty of Toronto 

3U- 3 L-u vers1 ty of Tarento (CXtens1C>n 
U-4 ~'C1aster Unlvenaty 
U-6 L'm~rsity of Western OntarlO 
-6B ~'U.versl.ty of \o.estern Ontarlo (Cxtensl.on) 

U-7 I.at:erloo umversl.ty 
U-9 l€glna Uru vern ty 

)L-IO l~versl.ty of M:lntIea1 
3U-11-1 L'ru versüy of Qœl:ec 

-11-2 Guverslty of Qœbec 
3U-l2 {L'liversl.ty of Qœbec (Trois R1V1.ères) 
1-1 l=rl!rt/Te lesat 
L-2 A1œrta NaUve Ccrttmmlcatlrns SoCiety 

3r;-4 iilgcamw.t Nlplnqat 

3L-5 l,a Wa Ta 

Tele-educat.loo C 
/€/rote C<Ill' ccrnnunlCa-

lien C 
Clod< Syndlrcruzat.lon C 
Goverruœnt Adnunlstra-

tlen C 
Governrrent AàruJustra-

lien C 
Governrrent Aciru.nlstra-

lien u 
S\mœr Academy U 
Teleo::>nferenCl.J1g P 
Cœputer O;:rmurucabons C 
Tele""€ducalioo C 
Te le-educat.loo C 
Ramo Interferaretry C 
RaQio Interferrrœtry 
Dlgital /obŒms 
Te lerredJ. Cl.l'le 
Te lerœd.J. CJ..ne 

Ilita Camunicaticns 
emmura ty InteractlO1 
Nursl.l"9 EducatJ.c.n 
lntercilmnuruty Ccmruni-

catJ.cns 
Tele-educaurn 
Teamer EducatJ.on 
Ternuna l EvaluatJ.oo 
Cœmuru ty lnteractlCll 
Camn.nl. ty ~ca-

liens 
D:rnnuru ty Cœrnuruca

liens 

U 
C 
C 
C 
ë 
C 
P 

P 
P 
P 
C 
C 

P 

u 

c - Catpleted U - Underway P Jo Planned 

AlI of the Ganad.J.an expeTllTents have J'lOoI been CXJTPlet.ed. This Jl{:pendlx &les 
not l.nc1t.lde the Australlan expE'rJJœnts whlch were Ilnœctaken ln the fall of 
1979 

'TU:;; = T:uœ Dl.vi!tlrn Multiple Access .. 
FUIA " Frequency DlV1.S100 Mu1tl.ple Acœss 

·"SRf-IS = Shuttle !enote Manl.Oulator Svst.em 

ft!pcl.nted fron N.G. Davl.es, J.W.B. Day and M.V .• Patnard1e. 

1he Transi tlrn fron CIS/llernes-Ccrnnuruca tlCflS 

Expe r l.ITEIl ts ta Aru.k B Pl.lot ProJects 
I:l?partTe."1t of Camturucatlons, ottawa, Canada, 
011352-4/78/0000-0324, 1978, p. 329. 
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APPENDIX 3 

RESUMES OF 

ANIK~B PILOT PROJECTS 

AUGUST 1980 

Government of Canada 

Departinent of Communications 

',. 

Gouvernement du can~da 
Ministère des Coltlll}unications 
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ANIK-B PILOT PROJECTS 

TV BROADCASTING DISTRIBUTION 

B-1 PROGRAM DELIVERY 

COMMUNITY COMMUNICATIONS 

C-l ALBERTA EDUCATIONAL COMMUNICATIONS AUTHORITY/ACCESS 
C- 2 INUIT TAPIRISAT OF CANADA 
C-3 TAQRAMIUT NIPINGAT INC. 

TELE-EDUCATION 

E-l BRITISH COLUMBIA MINISTRY OF EDUCATION 
E-2 ONTARIO EDUCATIONAL ÇOMMUNlCATIONS AUTHORITY 
E-3 MINISTRY OF EDUCATION OF QUEBEC 

TELE-HEALTH 

H-l MEMORIAL UNIVERSITY OF NEWFOUNDLAND 
H-2 UNIVERSITY OF MONTREAL 

PUBLIC SERVICE 

P-l ONTARIO MINISTRY OF GOVERNMENT SERVICES 

ADVANCED TECHNOLOGY 

T-l TELESAT CANADA/TCTS 
T-2 DEPARTMENT OF COMMUNlCATIONSjCNCP 
T-3 UNIVERSITY OF TORONTO 
T-8 TELESAT CANADA/DOC 

/ 
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The Anik B satellite, owned by Telesat Canada, is 
loca ted in the geostationary satell~e orbi t at 1090W longi
tude. It was launched on 15 Decemb r 1978. The satellite 
provides' ope rational services at 6/4 Hz wi th 12 transponders 
and experimental services at 14/12 GHz wi th 4 transponders. 
The Department of Conunw'lications (DOC) 1eased the 14/12 GHz 
services for two years to February 1981 wi th a minimum ava!i.la
bili ty of two transp~nders and the option to extend the lease. 
A brief résumé ofeach of the Pilot Projects in the two-year '" ' 
Anik B Communications Program is included below: ~ 

B-l program De li very Pi lot Project 

The objectives of this pilot project are to demonstrate, 
to evaluate and to gain field expen.ence wi th a direct-to-home 
and small corrununi ty program de livery service and to provide in
formation to contribute to policy development and plans respect
ing the future operational use of broadcasting satelli tes. The 
project is being carried out wi th transmissions to the central 
eastern region using one TV signal in a 20 Watt transponder and 
in the western .region using two TV signaIs i1"1 one 20 Watt trans
pondere Receiving terminaIs are located at homes, schools, com
muni ty centres" cable head-ends and at low power rebroadcast 
units. 

East 

The programs of the Ontario Educational communications 
Authority (OECA) are transmitted far 94 hours each week to low 
cost TVRO terminaIs witn antennas of 1.2 metres and 1. 8 metres 
diameter in 39 conunwlities in No:r;thern and Northwestern Ontario 
and to four 3 metre TVRO terminaIs (dt?signed for oper"at:ion wi th 
cab\J.e systems) in COIllIlluni ties in the Georgian Bay area. The 
pro]ect cornmenced on 25 September 1979 using a 9 mette terminal. 
in Ottawa to uplink an off-air OECA signal. This arrangement 
was discontinued in August 1980 when a 4.5 lfuetre TV upUnk ter
minal was ins talled on the roof of the OECA building <in T'oron~o 
where i t is operated by OECA. The project will continue to 1,"1 
February 1981. . 

West 

Tfle programs of the Canadian Rroadcas ting Corporation 
(CBC) and B.C. Te.levision Broadcasting System tBC'J;'V~ are trans-

mi tted daily, wi th' two TV channe 15 per transponder, • .for 154 hours/ 
week. ,The project 'comrnenced on 14 Decernber 1979 using a .3 ItIetre 
and a 3.7 metre tr~sportable TV- up1ink terminal in Vancouver. 
The 3.7 metre transportable terminal ·was replaced in May 1980 

~ 

. , 



V' 

t 

- 227 -

with a 3.7 metre fixed uplink terminal on the roof of the 
CBC building in Vancouver, which is operated by the CBC. 1.8 
metre 'low cost TVRO terminaIs have been installed in 33 <::arn
muni ties in B. C., the Yukon and N. W • T. Addi ti onal ins talla
tions ta a total of 36 are to be made in AugustjSeptember 1980. 
The project will continue to 17 February 1981, but after mid
Sep tembe r 1 three TV signals will be carried by one transponder 
to meet program cornmitments to Projects B-l, CT1, C-2 and E-l. 

C-l Alberta Educational Commpnications Au~ority/~eeESS 
• 

The objective of this pilot project is to gain experience 
with satellite technology as it applies to educational TV in 
'Alberta and to assess the potential audience and costs. A TV 
upl;nk t~rminal located at Burnaby, B.e., for proje,et E-l is 
used ta transmi t packaged educational programs ta 3 me tre TVRO ~ 
termina1s at Medicine Hat and Fo,rt McMurray and to 1.2 metre 
or 1. 8 metre TVRO terminaIs at High Level, Peace River, Grouard, 
Grande Prairie and Edmonton. The p,roject commenced on 10 March 
1980 and is scheduled to continue to 17 February 19B1. project 
activities were suspended during school holidays. in the Summer 
of 1980 whén DOC 1.2 metre TVRO terminals were rep1aced by ter
minaIs purchased by the project sponsor. 

C-2 Inuit Tapirisat of C,anada 
i 

The objective ,of this project is to investigate the pro
vision in the Northwest Térritories of TV programming for the 
Inuit by the Inuit and the utility of interconununity telecon
ferencing for educational, cultural' and social purpose.B. ~ 3.7 
metre TV uplink is installed at Frob.isher Bay and 3 metre inter
active TV receive and voice return terminaIs are installed at. 
Cambridge Bay, Baker Lake, Pond InIet, Eskimo Point and Igloolik. 
The project is scheduied to commence in early September and to 
continue until 17 February 1981. 

C-3 Tagramiut Nipingat Ine. 

The objective of" this project is to investigate the com-
parative acceptability. of Inuit TV grogra.nut\ing and "southern" TV .• 
programmirig to the Inuit of Arctic Quebec, and to investigate 
the value of intercommunity satellite communications in that 
region. A 3.7 metre uplink terminal in Sugluk will transmit TV 
programs to George River, Great Whale River, Inuj juaq and Fort 
Chimo where 3 metre interactive TV terminaIs are located. The 
terminaIs were installed in August 1980. The project is scheduled 
to commence in September 1980 and to continue until 17 February 
1981. 
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E-l British Columbia Ministry of Education 

The objective of this project is to test and to assess 
the potential for future use in British Columbia of lilnter
active Instructional TV" over vast distances using satellite 
communications to overcome obvious geographical problems. Us
ing a 3 rnetre TV transmit terminal at South BurnabY4 credit 
courses of the B.C. Institute of Technology as weIl as special 
programs from other institutions are transmitted to community 
colleges in Port Alberni, Terrace, Prince George, Cranbrook and 
Dawson Creek in B.C. and Whitehorse in the Yukon with satellite 
audio return via 3 metre interactive TV t~r.minals. Associated 
colleges in Gold River, Prince Rupert, Maqkenzie, Fort St. John, 
and Fort Nelson receive the programs with TVRO terminaIs. The 
project began on 1 October 1979. In May 1980, the six in~er
active terminaIs were exchanged for four TVRO terminaIs (sorne 
site changes were necessary) and the project is scheduled to 
continue to 17 February 1981. 

E-2 Ontario Educational Communications Authority 

The objective of this project was to test the use of 
fil satell~ te distribution to serve four remote communi ties in 

Ontario to offer learning opportunities of the Tele-Acaderny 
which were not otherwise available. The prograrns were trans
mitted from the 9 metre station in Ottawa and received by 3 
metre TV receive terminaIs at Gera1dton, Marathon, OWen Sound 
and Manitauwadge witb- intercannection ta the local cable SY5-
tem~. The project took place between l April and 30 June 1979. 
Audio feedback, as required, was by terrestrial means. 

, 
E-3 Ministry of Education of Quebec 

The objec~ive of this project is to test the use of 
satellite communications ta improve the avai1ability, of high 
quality education in the northern school districts of Kativik 
and Nouveau Qu~bec. During the period 9 April-30 August 1979, 
3 rnetre TV transmit terminaIs instal1ed at LG-2 (James Bay 
Develapment Region in Nouveau Qu~bec) and Montreal were used 
for two-way video teleconferencing. The TV tran~it terminaIs 
were replaced by 3 metre telephony terminaIs and the project 
was continued tintil June 1980 using audio teleconferencing. 
In September 1980, the terminal facilities installed for Pro
ject C-3 will he used to distribute educational programming 
(with interaction) to Inuit communities in the Kativik area 
of Arctic Quebec. 

\ 

..... _. 

.. 
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H-l Me~orial University of Newfoundland 

The objective of this project is to assess the value 
'of audio teleconferencing in a variety of health care activities 
and to provide data on efficiency and effectiveness of satellite 
links to remote areas in order that decisions may be made on the 
operational future for tele-medicine applications. In July 19S0, 
a 3 metre telephony terminal was installed at St. John's and a 
0.9 metre te~inal was installed on a drill ship operating off 
Labrador. Additional 3 metre telephony terminaIs are ta be in
stalled at Labrador City and Goose Bay in August and at Makkovik 
after the close of th~ offshore dri11ing season. The prcject 
is scheduled to comménce early in September 1980 and ta be com
pleted 17 February 1981. 

H-2 University of Montreal 

The objective of this project i5 to determine the opera
tional viability for an audio telemedicine system ta provide 
support for health service delivery in "Complexe La Grande" 
(LG-2). The terminal facilities installed at Montreal and ~G-2 
for project E-3 were shared for this project. Two-way video 
teleconferencing trials took place from 9 April-30 August 1979 
followed by two-way audio teleconferencing trials which con
tinued until 30 August 1980. 

P-l Ontario Minist;r of Government Services 

The objective of this pr~ject was to design, implement, 
and evaluate on a pre-operational but continuing basis, a basic 
multi-purpose satellite-based common service telecommunications 
network for administrative and operationa1 use of"Ontario Govern
ment Ministries. 3.7 metre modular TV transmit terminaIs were 
installed at Thunder Bay and Toronto in July 1979 to provide for 
two-way video teleconferencing and a 3 metre interactive TV 
terminal w.as installed at Sault Ste. Marie. In January 1980 
the latter terminal was removed. In Hay 1980, the TV uplink 
terminal at Thunder Bay was rep1aced with a TVRO and ~e project 
conti~ued using combined satellite and terrestrial facilities. 
The project will continue until 17 February 1981. 

T-l 'Telesat Canada/TCTS , 
l ' 

The objective of this project is te evaluate thel per
formance of a 91 Mbps digital transmission link using ai 14/12 
GHz satellite and two earth stations that have be,en dev~loped 
for commercial operation with Anik C. The Integration pf this 

1 

i 
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link wi th the terrestrial network ",will 
tests are seheduled to take place fram 

~ Feb ruary 19 8l. 

T-2 Department of CommunicationsjCNCP 

also be tested. The 
September 1980 thrOugh 

The objective of this project is to investigate 
potential of a "slim" TDMA system, te establish its parameters 
and to test the suitability of the system for data, voiee, 
video and innovative business services. New terminaIs have 
been developed and are being tested at Ottawa commencing in 
June 1980. Terminais are te be installed in Ottawa, Toronto, 
Montreal and Ki tchener for tests of the TDMA system which will 
continue through ,February 1981. 

T-3 University of Toronto 

The objective of thi oject is to maintain a known 
phase re1ationship he en three high-precision atomic fre
quency standards at die Observatories at Algonquin Park, . 
Penticton and Washi ton. This will per.mit Véry accurate,geo
dynamical measureme ts uSing extra-galactic radio sources and 
Very Long Base1ine nterferometer (VLBI) techniques. Low-level 
pilot tones are tr smitted continuous1y over ma~y days during 
the periods of obs rvation. The, project commencéd in June 1979 
and will continue at i~terva1s through February 1981. 

T- 8 Te,lesat/De rtment of commùilications 

The main objective of thl,S project i5 to measure the 
depo1arization f linearly po1a;ized 12 GHz satellite signals 
due to rainfal in order to evaluate the margins that will be 
required for the use of dual polaritation for radio spectrum 
conservation. A law-level signal will be monitored by re
ceiving terminaIs at Halifax, Winnipeg, Toronto and Ottawa. 
The project commenced in August 1980 and will continue through 
February 1981. 

.. 
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APPENDIX 4 

ST~~T OF FINANCIAL POSITION 

a~.; at December 31, 1979 with comparative figures for 1978 

1979 1978 
Assets (thousands aÎ dollars) 

Property 
Satellites 
Earth stations 
Other 

$133 653 
75 186 
1 431 

210 270 
Accumu1ated depreciation (note 1) 111 693 

98 577 
Construction in progress (note 2) 83 730 

Current assets 
Cash and short term inve~nts 

.".(note 3 ) 
Receivables 
Other 

182 307 

1 082 
2 039 

633 

3 754 

$186 061 

Soareho1ders' Equity and Liabilities 

Shareholders' equity 
Capital stock (not~' 4) 
Re tained earnings 

·Deferred incarne taxes (n'oote 5) 
Long terrn 1iabilities (note 6) 
Deferred revenue (note 7) 
Current liabilities 

Accounts payable and àccrued 
1iabilities 
Current portion of deferred re
venue 
Current portion of long ter.m 
1iabili ties 

fram pages 38, ,40, 47 Telesat 
Canada 1979 Annua1 Report, Ten 
Years and Counting 

$ 60 000 
28 962 
88 962 
27 224 
42 950 

1 420 

8 474 

16 414 

617 

2S SOS 

$186 061 

$ 74 451 
66 1~1 

1 416 
142 028 

,85 404 

56 624 
90 419 

147 043 

2 608 
491 
706 

3 805 

$150 848 

$ 60 000 
22 101 

82 101 

22 862 
4 500 

16 064 

10 587 

14 317 

.. 17 

25 321 

$150 848 
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STATEMENT OF EARNINGS 

for the year ended December 31, 1979 with. comparative figures 
for 1"978 

1979 
(thousands 

Operating revenues $49 842 
Operating expenses 

Operations and administration 11 893 
Depreciation (note 1) 26 504 

38 397 
Earnings from operations 11 445 
Other incorne- net (note 8) 2 178 
Earninqs be fore income taxes 13 623 
Incorne taxes- deferred (note 5) 4 362 
Ne t e arnings $ 9 261 

Earnings per carnrnon share $ 1. 54 

STATEMENT OF RET~NED EARNINGS 

for the year ended pecernber 31, 1979 with 
comparative figures for 1978 

1979 
(thousands 

Balance 1 beginning of the year $22 101 
Net earnings for the year 9 261 

31 362 
Dividend 2 400 
Balance, end of the year $2S, 962 

1978 
of dollarS' ) 

$33 745 

9 365 
17 515 

26 880 

El 865 
3 998 

10 863 
5 268 

$ 5 595 

$ ,0.93 

1978 
of doll~rs) 

$17 706 
5 595 • 

23 301 
1'200 

$22 101 
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STATEMENT OF, CHANGES IN FINANCIAL POSITION 

for the year ended December 31, 1979 witn comparative 
figures for 1978 

1979 19-78 
(thousands of dollars) 

Financial :resources provi de d by: 
Operations $35 423 $25 637 
Bank loan 3/ 000 
Deferred revenue 18 860 

72 423 44 497 
lit 

Financial resourceS used for: 
Property additions (note 2) 52 946 57 260 
Current portion of deferred revenue 16 414 14 317 
Oividend 2 400 1 200 
Reduction of long term liabilities 898 344 

72 658 73 ln 

Decrease in working capi tal (235) (28 624) 
Working capital (deficit), beginning 

of the year (21 516) 7 108 

Working capi ta1 (deficit) , end of 
the year $(21 751l $(21 516) 

( 

~--------------------~------.~-- -
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STATISTICAL SUMMARY 

** 1979 1978 ]!)77 1976 1975 1974 1973 

Fi.na:naial Posi Uons 1 taœ * 
- (thousands of c:hllars) , 

Investnent in p:tq;lerty 294 000 232 447 170 772 145 824 126 639 114 24S 100 _665 
l\ccI.mulated œpreciation 111 693 85 404 67 967 50 653 33 981 20 510 8512 
Shéu:eholders' agui ty 88 962 -82 101 77 706 73 784 71 925 68 868 65 220 
la'lg tenu liabili ties (including 
current portioo) 
-loans 41 000 4 000 4 000 4 500 12 500 20 500 25 500-
-other 2 567 9U l 551 3 976 9 792 7 456 7 837 
Deferred ino:ue taJces 27 224 22 862 17 594 13 486 li 379 7 985 4 794 
Il3fened revente ~, 

(inchrling current portien) 17 834 30 381 9 593 

Ea:rnin2 Statenent Items 
(thousands of cbllars) .... 

<:p3ratinq revenœs 49 842 33 745 34 053 29 580 31 129 28 049 18 975 
~rating expenses (excluding 

1 œpreciaticn) li 893 9 365 9 401 B 427 7 956 7 073 5 491 I:epreciatioo 26 504 17 515 18 009 18 006 16 891 14 671 11 689~ . other inoaœ 2 178 3 998 1 987 l 419 769 539 92t~ 
inoaœ trues 4 362 5 268 4 108 2 107 3 394 3 190 1 142

' Net eamings 9 261 5 595 4 522 2 459 3 657 3 648 156g 

Financial Statistics , 

* Q:um:n shares outstanding 6 000 001 6 000 001 6 000 001 6 000 001 6 000 001 6 000 001 6 000 001 
Earnings par CXIIIl'On share $1.5~ $O~93 $0.75 $0.41 $0.61 $0.61 $0.26 
Di vi.œnds per cx::um::n share $0.40 $0.20 $0.10 $0.10 $0.10 
IetuI:n œ cnmul equi ty 10.8% 7.0% 6.0% 3.4% 5.2% 5.4% 2.5% 
Ietum œ total inœsted capital 1l.4% 7.2% 6.1% 3.8% 5.4% 5.7% 3.4% 
Equity per CUllliCIl share* _ $14.83 $13.68 $12.95 $12.30 $1l'r.99 $1l.48 $la .87 

Other Statistics 
* NUtber of enpJDYees 387 360 333 311 312 282 236 

Salaries and wages (thousanàs 
of <:bllars) 8 716 7 350 6 504 5 983 5 202 4 lSB 3 239 Nud;ler of earth stations in 
service· 109 99 85 72 58 49 34 

*At year-end 
**First :year of q:l9raticns 

'\ 
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APPENXIX 5 

'!HE 
SPACIi!CAAFl' 
SYS'ŒM 

Introductioo 

Telasat A Tedmical Di::lscriptioo 
I:ocu'œnt lb. 'l'C-79-001 
Septeni::ler 19 79, page 9. 

AU the Anik seriesa:mnmica-' 

'!he 'l'elesat spaœ segrœnt cx::nsists of 
four satellites in geœtaticna.ry o.d:lit, 
three Anik A and ale Anik B. A further 
three spaœcraft of the Anik C series 
and hro of the Anik n series are 
currently unœr c:qnstruction. 

tiens spaœc:r:aft are designed l) 

to operate in the 6/4 GHz and/or 
the 14/12 Giz bands designated for 
fl.xed satellite seIViees. A o::m
parati ve Table of Cllaracteristics 
is ~ in Table 2. 

Table 2 Ccrrpari.son of Anik Series Spacefraft 

tNIT 

Transfer Orbi t Weight kg 

Height (Qn!..station) m 

Body Width m 
Max. !li.Iœnsioo 

(Ql-statioo) 

Stabilizati<Xl 

Freqœncy Band 

NtrItler of Clanœ lB 

'Ncrrœr of 'IWI'A' s 

Cllanœl BanèMi th 

Antenna Co-..erage 

m 

GHz 

Miz 

, • 2 
Saturatim Fl1.1X Dmsity è13W/m 

~œive G/T dB/K 

EIRI? dBW 

'lW1' Rated ~ OUtput W 

POv.er 
BatteJ:y :NatIinal 

c:apacity AH 
NUItler 

Array capaci ty W 

oasign Lite yrs. 

Missial Lifè (Mininun) y.rs: 
Ia\1iOh Dttès 

1'l 
F2 
F3 

560 

3.4 

'1. 78 

3.4 

ANIK 
B 

920 

3.28 

2.05 

9.54 

ANIK 
C 

1080 

6.43 

2.16 

6.43 

l 

.ANIK 
o 

1128 

€.57 

2.16, 

6.57 

Spun 3 Axis Spun Spun 

6/4 6/4 6/4 14/12 14/i.2 

12 12 6 

'12 12 4 

36 36 72 

• AU Ail 4 
canada Canada SpoÇ 

Eeams 

16 24 

20 24 

54 36 

4 Spot A1.l Canada 
Beam+ 
switch- ttr 
ing 

(S. canada) 

-80 -81 -86 -81 -81 

-7.0 -6.0 

33 35.7 

5 10 

7 17 
2 3 

235 620 

7 7 

(-81) 

-1.0 2.0 

4'.5 46.5 

20 15 

17.3 
3 

800 

10' 

8 

Nov.72 Dec.78 
Apr.73 

1981 
1982 
'!'BA May 75 

-3.0 

36 
11 

17.3 
3 

800 

10 

8 

1982 
'lBA 
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APPENDIX 6 

Consolidated Balance Sneet December 31, 1979 

Assets 

Current: 
Accounts receivable 
Inventories,~s advance 
payments ~ , 

prepatd expenses 
/ 

To~al current assets 

Fixed, , at cost: 
Bui ding and leasehold im
pro emants 
Mac inery, too'ling and equip-

accurnulated depreciation 
amortization 

fix,ed assets , 

red development costs less 
accumulàted amortization 

Aerospace Limi ted 

1979 

$20,100, 000 

16,912,000 
269,000 

37,281,000 

1,531,000 

1""5 , 587 , 000 

17,118,000 

"6,060,000 

il,OS8,O.00 

151, 000 

$48,490,000 

~nua1 Report pp. 10, 12, 24. 

1 

1978 

$20,368,000 

8,,668,000 
163,000 

29,199,000 

1,317,000 

li, 262,00,0 

12,579,000 

4,689,qoO 

7,890,000 

59,000 

$37,148,000 

• 

\ 
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Consalidated Statement 
af Inc6me and 
Retainea ~rnings SPAR Report (cont'd.) 

For the year ended December 31, 1979 

- 1979 1978 

Revenues $108,813,000 $91,869,000 

Cast of sales inc1uding aIl 
expenses except items shawn 
be1aw 91,331,000 76,793,000 

! Administrative and se11ing ex- • 10,631.,000 9,572,000 
penses 

Research and deve10pment costs 2,408,000 1,842,000 

Deferred develapment amortization 97,000' 137,000 
Depreciation and amortization _ 1,399,000 1,120,000 
Interest expense(income) (net) 549,000 (40,00Q) 

106,421,000 88,424,000 • 
Incorne befare incarne taxes 
Incorne taxes- current 

- deferred 

Net incorne for the year 

Retained earnings, beginning of 
year 

Cash dividends on: 
co~on shares 
Pre e~red shares 
Deferred s'hares 

Stock dividend on common shares 

Retained earnings, end of year $ 

Earnings per coltunon sha~e : 
Basic 

. Ful1y diluted 

Basic eamings per share are calculated 
en net incaœ after èeduct:ing dividends 
en pzeferred and defen:ed shazes, diviœd 
by 1,872,231 shares being the weighted 
awrage .n~ of a::mtal shares outstand
ing during t:œ }'ear (1978-1,614,544) 

2,392,000 3,445,000 
417,00U 714,000 
370,000 547,000 

7al,000 1,261,000 

1,605,000 .2,184,000 

4,263,000 2,905,000 

5,868,000 5,089,000 

577,000 339 / 000 
441,000 479,000 
13,000 8,000 

928,000 

3,909,000 $4,263,000 

$0.61 $1.05 
0.56 o . 80 

Fully diluted eamings per share 
in 1979 are based en 2,876,588 shaJ::es' 
assuning the cooversiœ of aU 
issued pœfen'ed shaœs al the basis 
of 2.08 for eacfl.prefer:œd 

~~"I'\versicn of aU isSŒQ 
shaxes en the basis of cne 

rTWnmk'l for each 50 special sha:res, 
the zeoognitia1 of inplted eam-
after tax at the rate of 8.2% in 

79, ($13,000) en cash that would 

, 
\ 

œœived the.refran (note 6). 



" 
SPAR RIpœt (=t'd.) 

• '18n-year AI~ 

1979 1978 1977 1976 1975 1974 1973 1972 1971 1970 . 
EamirIgIt t:U-1 pu lIhanI : 
_1<: 
~lœIo~ 
l.'*'II $ .U $1.05 $ .112 $ .60 $ .41 $ .28 $ .28 $ .49 $ .27 ($ .301 
nat uxu. (k8a) ~ 
the year $ .61 1.05 .82 .60 .41 \28 .28 .63 .54 .301 

FU.Uy di:Wllld 
œtmw~ 
l.'*'II $ .56 .1Kl .71 .55 .37 .25 .24 .JB .20 
nat loIlCCD toJ: ~ yoear $ .56 .1Kl .71 .55 .37 .25 .24 .48 .41 

\ c.n di. vl.o:iIrIdf pW1 pu 
CXIIIIIIQII lIi:Iam $ .30 .U .14 .13 ·U .08 .08 1>2 
p~--- $l.oa 1.06 
da~s/w:lI $ .05 .03 

ShanIholdml' «!IIi t1{ .. r 
~ lIi:Iam 
fuUy dilut'*1 $5.12 $5.14 $4.65 $3.16 2.73 $2.41 $2.23 $2.03 $1.54 $1.14 ... .... .. 

1911 19711 1977 1976 1975 1974 1973 1972 1911 1970 

( ($000) 

AI .......... lOB,ru 91,8&9 70,089 37,347 29,716 26,444 18,490 15,843 12,205 9,124 
Incaœ (leul for tbII 
~: 

betœe~ 
i_ l,60S 2,184 1,311 ~56 6J8 419 407 652 334 (371) 
rwt lllCCIIII (J.oq) fœ 
t:lW }'Ur 1,605 2,184 1,311 956 638 ru 407 830 671 (371) 

1979 1918 19n 1976 1975 1974 1973 1972 1911 1970 

($0001 
C1pl.tal ur:-:IitI.II:M (net) 

ot ~ grIIlta) 4,567 2,851 4,000 751 664 898 890 132 290 390 
~œbt 945 710 1,272 2,281)- 2.538 2,565 1,392 1,272 610 848 
Sh.alWK:IldmI' <ICjUl.t1{ 14,7JO 1.3.854 12,441 5,616 • 4,960 4,J17 4,002 3,S91 2.707 2,035 
Wotlpnq œp.taJ. 6,089 7,979 1,621 4,159 4,~48 "l,~2 z., 160 2,731 728 314 

l1atio o~ =->t _ta te -=_t u.bill~ 1.2 1.4 1.6 L8 1.9 1.9 1.8 1.8 1.2 1.1 

U79 1978 a77 1916 1975 -1974 1973 1972 1971: U'lO 
i 

lIud.r of .q>~ , 1.900 1,610 1,400 7JO 100 150 650 560 ' 460 SlO NIBar ~ IIh.Iahaldin 
iXIIIIICIrI 2."'0 2.150 2,060 2.120 2.150 2.1.10 2,190 2.200 
pmtIHDId iIId ~ 780 744 

, 
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APPENDIX 7 

Telecom Deaision CRTC 77-10 contained in The Canada Gazette No. 36 
r • 

Vol III Part l on 'page 4838 dated September 3rd, 1977 

CANADIAN RADIO-TELEVISION AND 
TELECOMMUNICATIONS COMMISSION 

DECISION 
< 

Ottawa, August 24, 1977 

Following a public hearing held in Ottawa in the period from 
April 25 te June 2, 1977, the Canadian Radio-television and Tele
communications Commission announces the following decisidn: 

Telecom. Decision CRTC 77-10 

Telesat Canada, Proposed Agreement with Trans-Canada Telephone 
System 

Summary 

1. In view of the considerations and conç:lusions set out in the 
decision, the COmnUssion has decided that the proposed Agreement, 
under which Telesat would have become a member of the Trans

nada Telephone System, would not be in the public interest. 
Ac rdingly, the Commis sion does not approve the Agreement. 

he Cornrndssion's basic jurisdiction under section 320(11) of 
ailway Act is limi ted to that of appr~vtng or wi thholding 

oval of agreements sliPmitted under th~ection. The criterion 
approval under section 320 (11) is the public interest, viewed 

in a broad sense. In a case of this type, bath applicants and 
interveners bear an anus ta demonstrate where the public interest 
lies. 

3. The Commission divided what it consiaered to be the appropriate 
public interest considerations into two broad categories. The first 
category embraced certain regulatory issues arising out of the 
Commission' s jurisdiction under the RaiJ,.way Act; namely, the effect 
of the Agreement on the requirement for effective regulation of 
rates and the prohibition of unjust discrimination or undue pre
ference. The second category erobraced a number of questions of 
general public policy. 

4. In regard to the first regulatory issue, the Commission con
cluded that approval of the Agreement would compound the difficulties 
of identifying the costs 'and economics of satellite' facili ties, 
offered to the public, would crea te obvious problems for effective 
intervention in Telesat rate cases, and would significantly reduce 
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incentives to efficiency which normally arise in rate proceedings. 
The Commission has therefore concluded that the Agreement' if 
approveq would subs tantially prej udice the process of e ffecti ve 
rate regula tion, contrary to the public interest.' ~ 

5. Approval of the Agreement woulèl aiso raise a substant~al 
likelihpod of undue preference to TCTS and would significantly 
prejudice thè capacity of the Commission tei adjudicate complaints 
of unjust discriminatïon under the Railway Act. This the Commis
sion also finds to be contrary ta the publiG_interest. 

" 

6. While the Conunission is prepared in this ca§e to test lts 
decision on the regulatory issues alone, it has aiso given con
siderable weight to public poliey issues raised in this case. 
These inèluded the effect of the Agreement on the powers and 
autonomy of Telesa t under the Te lesat Canada Act, on the availabili ty 
and expansion of satellite services in Canada, and o~ competit~on in 
telecommunication~ services. . 

7. In regard to the first matter, the Commission concluded that 
while the Agreement was not illegal W1der the Telesat Canada Act, 
the eros~on of Telesat's decision-making capacity wh~ch would be 
caused by the Agreement wouid not be consistent wi th the i11tent 
of the statute to create an independent autonomous c9rporation 
providing satellite services o~ a commercial basis. 

8. Wi th respect to satellite services via ANIK A satellites 
ernploying 6/4 GHz technology, the evidence indicated that these 
would continue to be offered wi th or wi thout Telesa t membership 
in TCTS. In respect to the 14/12 GHz satelli te system proposed, 
the Commission does not wisb" to substi tute i ts judgment for that 
of others more qualified either as to the advantages of it ta 
Telesat r to i ts useJ;S or to Canada, or as to other possible 
arrangements. As to whether the Agreement was necessary ta 
achieve the proposed system, the evidence was not conclusive. 

9. The Commission also concl~e that competition policy was an 
appropriate public interest conce to take into account in 
exercising its jurisdiction under e Railway Act. After review
ing the terms of the Agreement and the arguroents and evidence, 
the Commission con cl uded tha t there we~e grounds for concern~lthat 
a potentially compe ti ti ve situation in the long-haul da ta and 
video or other private line services, would be restricted by the 
Agreement, in a manner that does not appear to be justified. 

from pages 4838-4840. 

3. Impact of the Agreement on Competition 

A number of the interveners argued that the Agreement would 
result in control over the satell:i~te system passing from Telesat 
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" 

to TCTS and in the consequent merqing of satelli te and terres
,trial communications technologies into a monopoly. It was argued 
tha~ this would reduce competition, both as between Telesat and 
TCTS, an.d between TCTS and non-menlbers of TCTS, and tha t this 
would bring about an irreversible change in the' overall structure 
of the teleconununications industry contrary to the public interest. 

The CommissJ.on considers that carke ti tion is an appropriate 
public interest eoncern to take~to account in exeroising its 
j urisdict~pn under the Railw~Actl, sinee this policy J.S expressed 
specificaHy in the COm!Jine$ Inveshgation Act. ' Section 27.1 

\ 

of that Act further provJ.d s that the DJ.rector may make represen-
taUons ta any federal r ulatory tl\ibunal respee,ting the main
tenance of competition henever he cînsiders it approprJ.ate. At 
the same tlme, . the Co ission is conscious that in the telecom
munications industry there are many areas and services in which 
cômpeti tlOn would not be appropriate. ( 

(-"- x_f " 

::J Many of the arguments on the question of competi tion fodused 
on rest..iÇietlons ln the Agreement wlillch aiso relate to the question. 
of undue preference under sectJ.on 321 (2) of the Railway Act. Thus 
there was sorne overlap wi th arguments discussed at pp. 34-42 above. 

In brJ.ef, the interveners argued that restrictJ.ons on leasing 
r.'f. ~hannels on the COI1StructJ.on, ownership' or operation of 
terres trial transmission faeili ties in TCTS members' terri tory, 
and on providing satellite services 'separately from the Agreement 
except for specialized space activities unrelated ta the business 
of TCTS, were examples of provJ.siohS whieh tended ta put Telesat 
J.n a pasi tion where i t could not effecti vely eompete wi th TCTS. 
Wi th respect to competition between TCTS and non-members of TCTS, 
J. t was argued that non-members, who were not listed carr~ers in 
the Agreement (e.g. cable television companies) and could there
fore not deal directIy with Telesat for satelll.te services but 
only wi th the IJ.s ted carriers, wouild be in the pOSJ. tlon of not 
only havJ.ng their choJ.ce of supplil:!rs of long dlstance services 
reduced but also of having ta discuss service plans wi th poten
t~al competi tors. 

., ~ th Whl1e the lnterveners conceded at there had been no real 
competi tian between Telesat and TCTS in the 6/4 GHz technology 
because of its cast disadvantages and certain marketing restric
tions, i t was claimed that the 14/12 GHz technology offered a 
real possibility of competition for long dJ.stance non-telephone 
traffic trrt would be nrtually foreclosed by the Agreement. 

. Intesponse to these points, the applicants argued that there 
was no evidence to ~upport contentions that these restrictions. 
would J.mpalr Telesa t' s abili ty ta market i ts se rvi'ces . The 
applicants claimed that the major inhibiting factor for Telesat 
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to date had been the high cost of satellite services which had 
no realistic prospect of being overcome without the benefits of 
the Agreement. 

In connecfIon ~i th the position of non-members of TCTS, i t 
was argued that there Were no grounds for believing that those 
who are not listed carriers will suffer any competitive disad
vantage through being required to deal wi th one of the listed 
carriers rather than directly wi th Telesat. It was noted that 
50 far the only such user has been the CBC. With respect to 
CN/CP as well as users whic,h are not listed carriers, the appli
cants contended tha t aIl users will have equal and complete access 
to satellite capaci ty under the Agreement at prices that are 
required to be the sarne for both members and non-members of TCTS. 

\ . 
As to the question of the merging of competing technologies and 

the foreclosing of competi tioh between them, the applicants con
tended that existing satellite technology had not been competi-
ti ve wi th terrestrial technology and tlfat the Agreement offered the 
only reasonable and foreseeable prospect of competi tion. It was 
contended that unless the existing satellite system were extended 
to incl ude the 14/12 GHz technology wi th tl1e assurance of TCTS 
business, i t would not be able to compete wi th terres trial systems. 
The Agreement, it was said, would fulfill bath condi tions of 
success. In 50 doing i t would be creating not lessening competi
tion where none presently exists. . 

The Commission considelied these arguments carefully. It iJ clear 
fram the evidence that: as a result of the Agreement, in~à of 
there being three separate alternative carriers for long-haul 
traffie across Canada there would be two 1 one of whom, eN/CP, as 
has been cqncl uded earlier, would be un der:. certain disadvantages. 

What appears clear also, however, is that Telesat has thup.{ar 
not been "competitive" ,in the sense of offering an alternative;) 
service between the same points that could be obtained at a price 2. 
as gocd as or better than that offered by the other carriers. /' 
This appears to be due to the combined effect of cost disadvantages 
in the 6/4 GHz technology and certain Telesat marketing policies. 

In evaluating Telesat 1 s compji!ti tive patentiai, a distinction 
must be dra,wn between traffic whiéh is generated by TCTS' s monopoly 
services <.J..e. telephone toll traffic) and other traffic for which 
TCTS dees(' net have a ni:>nopoly'. In the former case, there does 'not 
appear te? be any likelih'ood that Telesat will ever provide a com
peti tive 1:.;hreat to TCTS sinee the use of the satellite for such 
services is wholly wi thin the contro~ of the telephone companies. 
On non-telephone traffic, however 1 and particularly the trans
mission of data and video communieatio~s over substantial distances 
and o.f TV signaIs from single point to mul ti-ppint, the potential / 
for satellite competition is greater. 
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It appears from the evidence in this proceeding in fa~t ·that 
,one of the considera tiens for certain me.mbers of TCTS in decid
ing ta enter into the 'Agreement was the effect it, WOUldiave on 
reducing competition in these areas. This is particv.la ly rein
forced by the proy.i-$ion in the Agreement itsel:f wherel:ly elesat 
is prohibited flfOm constructing or eperating any terres"tirial 
linking facili ~es in the operating territory of TCTS members. 

',-
The Commission thus has certain concerns that a potential 

competitive situation in long-haul data, video and other private 
line services may be restricted by the Agreement, in a manner 
that daes not appear to be justified. 

Conclusion 

In view of the considerations and conclusions set out above, 
the Conunis.sion has concluded that the proposed Agreement would 
not be in the public interest. Accordingly, the Commission does 
not; approve the Agreement. 

LISE OUlMET 

Secretary General 

from pages 4865-4867 

\ 

-----.... _--
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APPENDIX 8 

P.C. 1977-3152 
3 November 1 1977 
unpublished 

WHEREAS, on 24 August 1977, the Canadian Radio
television and Telecommunications Commission, fOllowing 
public 'hearings, rendered Telecom Decision CRTC 17-10 in 
which it did not approve the Telesat Canada Proposed Agree
ment, made as of 31 December 1976, with the Trans-Canada 
Telephone System. 

WHEREAS the Governor in council has received peti
tions under subse<::tion 64 (1) of the National Transportation 
Act and has gi ven due considera tian to the petitions and views 
of interested parties and ta the views of the Canadian Radio
television and Telecommunications commission as expressed in 
the said Decision; 

WHEREAS the Governor in Council has concluded that 
the public interest will be better served if the Te1esat 
Canada Proposed Agreement is approved; 

WHEREAS the approval of the said Agreement will not, 
in the opinion of the Governor in Council, affect the power 
of the Canadian Radio-television and-Teleconununications Commis
sion, under subsection 320 (2) of the Railway Act, ta approve 
or not to approve rates charged by Telesat Canada or the power 
of the Commission under subsection 320 (7) of the Railway Act, 
to order Telesat Canada to provide access to its facili ties 
upon such terms and conditions as the Commission deems just 
and expedient; 

WHEREAS the approval of the said Agreement will not, 
in the opinion of the Governor in Council, affect the powers 
of the Minister of Commwllcations under the Radio Act wi th 
respect ta the operations of earth· stations .and associated 
terres trial radio relay_ -facili ties • 

AND WHEREAS the Agreement provides that nothing 
therein shall be b inding which may override or confliet wi th 
any Act of the Parliament of Canada or any province thereof: 

"" THEREFORE, HIS EXCELLENCY THE GOVERNOR GENERAL IN 
COUNCIL, pursuant to subsection 64(1) of the National Tràns
portation Act, of his own motion, hereby varies the' Telecom 
Decision CRTC 77-10 of the Canadian Radio-television and Tele
communications Commission, dated 24 August 1977, SP as to 
provid~ for the approval of the Agreement between Telesat 
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Canada and the Trans-Canada Telephone Syste.m, that i's ta say, 
that the Decision will now read as follows: 

"The Agreemertt between Telesat Canada and 
the Trans-Canada Telephone System, made as 
of 31 December 1976, is in the public int~rest 
and is hereby approved." 

1 
fi 

\ 

• 

\ 
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APPENDlX 9 

LETTERS PATENT 

Varying, amending and 
extending the objects 
and powers of 

pursuant to the 
provisions of the 
Telésat Canada Act 

TELESAT CANADA 

DATED ..••...•••.••..• ,l5th Nove.mber, 1972 

By the Minister of Consuner 
and Corporate Affairs. 

\. 

10 al). to whom these presents shall come, or whom thensame may , 
in anywise concern, 

Greetling: 

WHEREAS section 33 of the Telesat Canad? Act provides that 
the Member of the Queen'·s Privy Council for Canada charged with 
the administration of the Canada Corporations Act may issue letters 
patent for the purpose of varying, amending and ex~endinq the 
objects and powers of the Co~ny; 

AND WHEREAS TELESAT CANADA (hereinafter referred to as "the 
Compan~") was incorporated by special Act of parliament R.S. c. 
T-4, as amended by R.S. (lst supp:), 10, l6~ 

AND WHEREAS the capital of the Company was. by the said special 
Act fixed at ten million (lO,OOO,OOQ) cemmon shares without nominal 
or par value and five million (5,000,000) preferred shares with a 
nominal or par value of ten dollars ($1 0 l pel' share, and of the 
said shares, six million and one (6,000,0011 co~on shares have 
been issued and allotted and are now outstanding as f\,111y paid~ 

\ ' 

AND WHEREAS the Company has applied by petition to the Minister 
of Consumer and Corporate Affairs for the issue of letters patent 
confitming 'By-law Nineiteen, which by-law was duly enacted by the 
directors and sanctioned in the prescribed manner by the shareholders 
'of the COmpany, varying, amending and extending the objects and 
powers of the Company as hereinafter set forth; ,., 
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AND WHEREAS the Company has satisfactorily established the 
sufficiency of, al! proceedings hy the Telesat Canada Act required 
to he taken and the truth of aIl facts by the said Act required 
to he established previaus ta the granting of such letters patent; 

/-
NOW KNOW YE that the Minister df c;nsumer and Corporate 

Affairs, by virtue of the power vested in him by section 33 of the 
Telesat Canada Act, does hy these l_ers Ratent confirm the said 
By-law Nineteen 'Of the CompanYf~Y enacted and sanctionE;ld as 
aforesaid, varying, amending ~d extending the abjects and powers 
of the Company as reci ted in s_ctions 5 and 6 of the special Act 
incorpo,a ting the, Company by ! 

/' 
(i) deleting therefrom sub-section (1) of section 5 which reads: 

"The abjects of the company are to establish satellite tele
communication sYstems providing, on a commercial basia, 
telecommunication services between locations lm Canada." 
t..... 

and substi tuting therefor the following: \ 

(ii) 

, , 

"The objects of the Company arè ta establish satellite 
telecommunication systems providing, on ,a commercial 
hasis, telecommunication services 

(a) between locations in Canada; 
and 

(h) i@bject to the appropriate inter-governmental arrange
ments to and hetween other locations. il 

deleting from paragraph (c) 0Ji subsection (1) of section 6 
thereof the words "between locations in Canada ri 50 that the 
said paragraph (c) is to read: 

nthe power to enter into con tracts on such ,tenns and condi
tions as 'it considers realiijonable for the provision of tele
co~unication services by satellite;" 

(lii) deleting therefrom paragraph (d) of subsection (1) of sect~on 
6 which reads: 

nthe power ta conduot research and developmental work in aIl 
matters relatin~ to teleconununication by satellite;" 

and substi tuting therefo,:r the fOllOWPng : 

rovide mana rial, 
ma:tttlers re atl.ng to 
sa te lU te '9YS tems • n 

.. 
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The present letters pa-t:ent shall be laid before Parlia.ment 
net later than fifteen days after their i.~ue, or if Parliament 
is not then sitting, on any of th.efirs t fi ve days next there-
after that Parliament is sitting, and the letters patent shall 
become effective on the thirtieth si ttih<j day after they have been 
laid before Parliament unless befere that day ei ther House of 
Parliament resolves that the letters patent shall be annulled where-
upon the latters patent are b.nnu'lled and of no affect. ' 

GlVEN under the seal of office of the Minister of Conswner 
and Corporate Affairs at Ottawa this fifteenth. day ef November, 
one thousand nine hundred and seventy-two. 

/ 

j, 

\ 
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A.PPENDIX to 

ANIKDOTES (Telesat Canada InternaI Bulletin) , Vol. 9, No. 14, 
June 26th, 1981, p. 1. / 

Following the post-FMOF (First Manned Orbital F1ight) Shutt1e 
(STS) Users' Conference on 28 May 19 SI. Telesat has informed 
NASA that it will fly aIl the Anik C and the second ,Anik 0 
satelli tes on the Shuttle. Telesat had already commi tted ta fly 
the first Anlk 0 on a Del ta 3920 launch vehicle. 

Conunencing on 1aunch plans, Vice-Prepident Englneering John 
Almond said: "The flrst STS flight was declared by NASA as an 
unqua11fied success. They have, however, eliminated 14 of the 48 
planned flights through to the end of 1985. 

"Because of Te1esat' s early booki~g date with NASA, this did 
not substantially change our planned launch dates, but we did move 
to earl1er STS shuttle flight numbers. 

"The elimina tian of the 14 flights allows a IOYlger turn-around 
,1 

time be tween f lights, thus reducing the ,):'isk of further schedule ' 
slips," he said. 

page 152, 156, 160 
210 

\ / 

r 

Anik 01-5 Aug. 1982 
Anik 02-1 April 1984 

Cl - 30 Sept. 1982 
C2 - B Feb. 1983 
C3 - 3 Dec. 1985 

TELES AT 's PRESENT 
,PLANNED LAUNCH ACTIVITIES 

Launch 
Vehicle 

Current 
Launch 
Date 

Spacecraft Ass~gnment Date 

Anik Dl 
,Anik Cl 
Anik C2 
Anik D2 
Anik C3 

Del ta 3920 
STS- 5 
STS-7 
STS-15 
STS- 34 

1 

5 Aug. 1982 
30 Sept. 1982 

8 Feb. 1983 
1 April 1984 
3 Dec. 1985 
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