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1. INTRODUCtION
I .

Th~ transfer of technology from the place of invention to the place of
1 .

apJlication is a common process •. Fo!' countless centuries the influence of
!

pa~ticular cultures was delineated by the use of their characteristic tech-

nO~Ogies. In o~r modern industrial civilization with its high rate of inna-

the situa-

va~ion, the process of technology trnasfer has become virtually continuousI .
inltime, as well as global in extent. In Canada, industrial development -

l
es~eCial1Y in secondary manufacturing industry - has been based on imported

teqhnology to an exceptional degree. The very volume and diffuse nature of

thIs process makes it difficult to present an accurate picture of

tiJn in Canada as a whole. In addition, technology transfer has occurred

ei~her spontaneously, or as an incidental element of particular industrial
~

orlmilitary programs. The consideration of the exact nature of the effect

i
which such unrelated transfers (or lack of them) might have on our economic

J

The fact that a significant

effect was becoming increasingly apparent led the Science Council

defence position is a recent development.
j

t
cu!J\ulated

:;
and

of Canada to investigate the situation. * Our studies have been concerned

wi h the economic rather than the defence implications. The publications
.

wh~ch resulted from, or are relevant to, these studies are listed at the end
1

of Ithis paper.

'Some of the results'of the Science Council studies are summa{ized below.

We!have assumed that Canada~s participation in international cooperation projects
~
i . •

isjknown to you, so attention will be focussed on internal experience.

* The Science CouncLl, of Canada is .a group' of 25 senior scientists, engineers,. .

Ji":'-: _ . . _._.-..:. _ .
arid managers (mainly from universities and industry), who are appointed by the

- i
Go~ernment to serve the nation by' making recommendations on the development and

1
us~ of scientific and technical resources for. publie benefit.
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~)

t 2. 1· GENERAL COMMENTS
J ~ " .

Technology transfer is a multi-valued term, hence it is necessary to definea '.-

the!interpretation given to it in this paper. In the Council's work, we have accepted

BroJks definition, which states that technology transfer takes place whenever
j

tecJnical knowledge, a technique or a device which emerges from,, or is developed

and governments, both domestic and
i

for~ign. Recognizing that there are several types of industries with different
{

chatacteristics.and several levels of government, the total nu~her of combina-

i
tions of partners is so large that it is very difficult to describe the general

~Of technology transfer in a country. We· ~ave.found·that even within one

by, lone group becomes taken up and used or applied by another. According to
I . "

thi~ definition, the term covers both hard technology (material devices and
j
:; ,

dasdgns of such devices) and soft technology (inventive ideas and the knO"w-how,
i

ne~ded for implementation of such ideas).

I Tpe process of technology transfer involves at least two partners (the

The g7neral categories
J

source and the receiver) and one or more mechanisms.

of ~artners are industries, universities

•.

catfgory of industry, and one level of government, the attitude and performance
1

oftfn change quite drastically from 'one company or establishment to another.
f

:l
Hence examples given below should be treated as characteristic rather than

i
1

typ~cal,while any general statements are broad descriptions.

I
I

I
I
.\
~
~

I
M

~



3.1

3. TECHNOLOGICAL INTERDEPE~~ENCE

I . . . .. .. . ...
Amqng the categories of sources and receivers, we have selected for dis­

{

cuJsion secondary manufacturing industry and federal laboratories, because
I . .
J

oflsome special characteristics of these groups in Canada. Tables 1 and 2

shJd some light on these characteristics. We see in Table 1 that,in 1973,gross

i
expenditures on R&D (GERD) in Canada, as a percentage of gross domestic

j
pr~duct (GDP), were rather low in comparison to the average for seven indus-

tr:l.alized countries. Looking at the breakdown of these expenditures by sector
{

oijperformance, we find that expenditures withIn government are slightly higher
t _

th~n the average, but that those in.industry are very significantly lower and are
~

1
responsible for the low total value. This is an indication 'of the fact that

1
J

Ca~adian industry relies on technology transfer, rather than on intramural R&D,

to a much greater degree than industries in all the other countries shown. It

is industry's response to the relatively low profitability of industrial R &.D in

CaJada.
i

and low

The reasons for this situation are many, includ~ng nigh costs of R&D

capacity of the domesti,c market, but the principal cause may be related

tolthe exceptionally high degree of foreign ownership in Canadian industry •. The
I ,. .

owqership structure is shown in Table 2. It happens that a foreign-owned
1

or ja multinational company can often optimize its profits by doing very little
. J.

R&D in its Canadian branch plant, hence the connection between foreign owner­
J

ship and low intensity of R&D in domestic plants. A full analysis of this,

reiation is beyond the scope of this paper, but the point had to be made, as

itlwill influence the subsequent discussion.

~
.J•
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! ~
TAHt.E 1 - GF.RD as Percentage of GOP by Sector of Performance - 1973

Industry

Uniled State!!
{

omhany
j

Netllerlands

Fra"ce

1
Japan

f
9.Jeden

1
Itah

Average

Canada
1

1.61

1.20

1.01

.99

r.oo

1.04

.64

1.07

.39

s

'* Ihcllldes Priva.te Non-Profit

1 .
Sources: OECD, International Statistical Year 1973, Pa.ris, September 1976.

·Vo1. 5, Pl'. 41-1,2

OECD, Observer, no ; 74 Morch/April 1975,1" 22

TAB~,E 2 - Foreign Ownership Brea.kdosn ·in Canadian Mmufacturing Based on
---- Value of Shipments (1970); Selected Groups

'''':,''

,

~
;

Pedroleum.and Coal
-')

rr~nsportation Equipment

ChJmicals

Per Cent

97.9

86.8

81.3

Electrical Products

Non-Metallic Minerals

Paper and Paper Products--

Per Cent

64.6

51.6.

49·.3

Statistics Canada, Corporation and Labour UnionRet~rn
Information Canada, cat. no. 61-210

I
I
I
.I
!

Rub'b er and Plastics
I
t

}aqhinery

~.

tSou rce ;

72.7

71.6

Textiles

Primary Metals

Act, 1970

46.8

45.9

.~

J"~%l~,t;~,_"=."",,,,,_,,,,,,,.,,,,,,,,,",.",,,,,,_.~_*""'''''''''''}iil''''''''''''''''''",.,.W'",,",,,,",,.M._,.\,."!_"__"',,,,,,,~
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3.3

1
[It should be noted that the data in Table 2 are, presented in terms of the

perJentage of"' output, not the percentage of corporate ,units. The majority
;

o danadian firms are, of course, Canadian owned, However, foreign ownership
,r

is doncentrated among the larger firms, the very group that should be the mainstay
i

of ~he industrial R&D 'and innovation. The vast majority of the 35,000

CanadLan firms lack the internal capab Ll.Lty for innovation. Only 200 have

fiVJ or~ore graduate staff engaged in resea~ch and development. lkl.st of the
)

rem4inder are not even capable of searching for, and accepting without help,
/ .
i

thejtechno10gy available elsewhere., These weak ·firms tend to acquire only
1 "

tecH,nology which is strongly marketed or delivered free.
a

!The high degree of foreign ownership in Canadian industry is the result of

j
many decades of policies which used tariffs to encourage investment in production

"

of,~OOdS in Canada without beingconcerned,about ownership, development of

1
ind~genous technological capability and location of R&D. By the time the

i

imp~rtance of_ having a complete technological capability (as different from the

production capab ility alone) began to be appreciated, the ownership structure
1

fav~uring import of technology was solidly established. There is no intentfdn
:)

In fact, foreign investment in Canadian in-to 'Idisestablish" it in any way.
1

duS~ry cont~nues to be encouraged.
9"

Nevertheless, it is clear that the sum total

The relatively high level of government in-house

Complementary national policies are therefore

gain their .individual objectives, will not often be likely to

on R&D and t ec hnoLogy transfer, which are made by controlling foreign

to restore the balance.
1

needed
~

:j

coincide with national needs.

:;

of decisions

I
interests to

')

R &lD is one manifestation of such policies •

._. .__i .__"- ~:~.....;... __..~ ~; .~~'''_~....,_ ..__---'~._,_~~ _.R_~ '__'b...:."_;,;~_
--,-----~~,,~----~.~'.~;-~,'=.-<~-
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,

The concept of t ec hao LogLcaL interdependence accepts the fact that much

industry will r ema Ln dependent on technology transfer from"

it demands the development (in selected"areas of specialization) of
•

excellence and complete innovative capability, by international

The balance will be restored when Canada becomes an exporter of

(both "high" and "low") as well as of goods, .to an extent appro-

to its place among the industrialized nations. n.o principal routes

used towards this end: stimulation of independent R&D within

and enhancement of technology transfer from government laboratories.

•

•
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4.1

SbME ROUTES FOR INTRA-NATIONAL TRANSF:ER
J
I - . . . . .

Taking for granted the knowledge of the general characteristics of technology

transfer as a process, we shall review some r outes utilised by the federal
:l

government to increase the Canadian content of industrial innovation in Canada
~

by tAnsfer of t ec hnoLogy i f r otn federal sources. Attention will be concentrated
J
1

on trftnsfer to the secondary manufacturing industry, since federal laboratories

are ~ potentially strong, but not fully tapped, source of technology ~or that
J

indu~try.

is an important qualification to this approach. We believe that if

a te~hnology needed by industry can economically be developed within industry,
j

it shou Id be developed right there, rather than being developed in government
i

laboJatories for the purpose of transfer. We are concerned primarily with the
1

tranJfer of technology which has necessarily been developed within government
• t , '.

,r·

labo~atories to meet government's own needs. The decisions as to the extent

Such scrutiny (known as the '!Make or Buy" policy) is now an established

careful,
scruJiny.

1

:1
to v1hich these .needs have to be met through intramural effort require

poli9Y of Canadian"government. It provides for diversion of funds to industrial

1
contracts. The amount so diverted is growing from year to year. The estimated

~

ArraAgements for Interaction

amouJt for the current financial year is $121 million (ref. 12).

i
There are three major roots which facilitate technology transfer to ~anadian

)

1

indu§try by using financial incentives, namely:
,;

I} procureme~t of equipment by mission-oriented departments.
1

2) Procurement of R&D by mission-oriented departments.
1iJk..elfi~)

3} ~~tsjfrom technological capacity assistance programs (production or R&D).

~_.lm-1\!iMm.'Am: mt:\Mm.k Z .M_""',=:1~""'''''fZi'..d!''',,',:<:m~~~w~''>l~~~l\',~e'>~~_· 2:0:: ]';'h a,~' .. _,i,g9RA\.}..,;",~~~~~1J,',n",.'7m:m



som~ of these. have
I ~,

cases hew ever, the
J

4.2

technology transfer as the principal objective. In many

objective of technology transfer is either secondary to

thak of obtaining the needed prod~cts. R&D results or expanded production
i
i

capjiliility. In many others, technolgoy trnasfer is not an objective at all, but
i

j
can! occur as a result of demands created within a strengthened firm. Whether

trahsfer occurs as a direct component of the financial transaction depends very

much on the degree of interaction provided for, or even built into, the agreement.I .. •

J
Forj example, contracting out

i
res~dent within the firm. may

an R&D program on the basis of capab ility

expand the capability of that firm but is not likely

Sucp transfer may in
t
! The ideal vehicle
Jr

to knvolve transfer. Contracting out the extension, or a c,?mplementary part,

of kn in-house R&D program is very likely to result in technology transfer.

fact be assured by the conditions stipulated in the contract.
~~

is provided by integrated projects, i.e. projects' in'full

technical cooperation actually does take place,say b:y setting up a mixed
I

working team. This has been done under complete government financing, but is
~

als:p possible as a joint proj ec t , Le. a cooperatiVe project in which both partners

1
con~ribute to the cost. In instances of great convergence of interests, coopera-.
tioh may take place without contractual arrangement. On the other hand, shared

1
cos~s projects in which government underwrites a part of the cost without other,

invblvement, h~e no diTe~t' influence on technology trnasfer.
I . .
1

Link Departments

Over the years, the Department of National Defence (DND) has been the most reliable
1
•

supporter of projects with high degree of technology transfer. Many of them led
l

:i
to commerc LaLl.y successful exportation by industry of the technology thus acquired,
.!

Sev!eral case stories are illustrated in the Appendix', Their common feature was

•

.(
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•

i the bighly interactive nature of the projects. The,Department of Communications,
i

an o~fspring of DND, continues the tradition of such suppor t , The activities,
I

of these two departments are, of course, not unique. The majority of financial
a,
!incentive programs are administered by the Department of Industry, Trade and
1

COlnn\~rce (ITC).
:1

Speclialised Cram Corporation
.......~~ ...

AECL was set up.

the purpose

4- transfer

The )Atomic Energy of
I

exprJessly for,
1

the [objective
:i
i

at dhe time when.
}

Canada Limited (AECL) is a CrOWn Corporation established

of developing nuclear technology in Canada, am! with

to Canadian nuclear industry - an industry non-existent

The principles used by AECL to ensure successful

trad,sfer (see ref. 13) are essentially the same as those underlying our recommen-

datJons reported in the next chapter. The most outstanding feature of AECL

)

i
apprjoach is its unqualified success, as measu red. by the success of commercLaL

power generating plants put in operation by Canadian nuclear industry.

1
Inte'rfac~anizations

}

The 'Ifinal exampl~s in this broad overview are -two organizations which do not
'1
1 .' . . .. ' . ..' ,'-

crea,te technology for transfer but act as specialised intermediaries: Canadian
j

Patents and Development Ltd. (CPDL)·and the Technical Information Service (TIS)

of 4he National Research Council (NRC).
;,
!CPDL is essentially an instrument for the transfer' to private firms of
f

pat~nted and/or licenceaple technology developed incidentally to t~primary
,~

mis~ion work of government laboratories. It can also act on behalf of universities

.and Iprovtnc IaL research, organizations. CPDL can assist prospective licensees in,
olHiining suppor t; from the incentive programs operated by ITC.

'1
•

;_\..~..,.,-=....,.,;_.___'_.~ j __......:... ._c.:._'_ ...........,;.;_<..;,. .~"."''''',.."...,~.__.__ ;;."""""'~,~........."""'_''''''''''''',''_''''W~~'J~~.i>M'W$~'Il'._;;i;;, __ .3ji.• : u, .,J'~~'!."l:i~"n,.~1?6.<;t.!1T,,_~~
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-
is di~ected primarily towards assisting small firms, which have few

R&D staff (about 90% Canadian manufacturing firms). Its success is

on the broad scope of the resounces available to it - the NRC laboratories

services in the f i r at instance, backed by the other Canadian public

and the international pool of knowledge. It delivers assistance

, from headquarters and 16 field offices, some of them managed by

agencies under contract.

•
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5. RECOHMENDATIONS FOR IMPROVED TRANSFER

Most of this general analysis will be omitted in this summary paper,

In ~he estimate 'of many people, the mechanisms described in the previous chapter

do 40t adequately tap the resource of federal laboratories. The blame is placed
,

on tack of interest on the part of both federal 'and industrial personnel,
i

Oth~r critics claim that federal lab oratories just do not: have much useful

tec~nolOgy to transfer. The persistence of this criticism caused the Council

to ~et a thorough investigation of the situatioti. The results have been reported

in Jef. 11. An analysis of those findings and policy recommendations for
i

imPtovement of transfer may be found in ref. 4. Although our study investigated

on11 the situation in Canada, there are likely to be similar situations in other,
cou~tries. The findings and recommendations may therefore be of interest to

thi~ conference.
j
j

!The study included in-depth analysis of the process of transfer in general

andl of the pr~conditions in the source and the receiver necessary to successful

tra~sfer.
siJe it is not likely to be novel to t hose-workf.ng in the field. The process

of ~echnology transfer was recognized' as being inherently difficult, requiring
.j .••

,;illl~ltaneous meeting of many conditions b etsreen the partners-to-be. Technology
"1

: .. ").

rmfi:ab Le for transfer was availab Le, but necessary mechanisms were' lacking.
i

in ~ddition to several objective impediments, purely subjective, attitudinal impe-

dJ",~nts to transfer were found to be very important. These ranged from precon-
,

<dl"ed ideas on what mf.ght : (or rather might no t j-b e availab Le, to moral objections

"£""inat making the results of public1y- supported work free1.y ava.Il.ab Le to a, . . '.

1e.f ~~~'1:t-mak'ing organiza t Lon ,

1,
!+'
~:

¥

.•

•



However, some special actions can be taken. For

5.2

i
Industrial P,u11

It ~s a truism' that the best way to start the chain reaction which leads to, .

teclj~ology' transfer is to create cond~tions where domestic innovation pays,
j:

1
wheire industry is actively looking for new technology from Canadian sources.

!
The (general climate for domestic innovation depends on many conditions and

j
polfeies which are governed by considerations that have little to do with tech-

nOIJgy transfer (see ref. 2).

exa~ple, medium-size firms are the most likely clients for government techno-
~ .

log~, since large firms are supplied internally or by their parents abroad and
I .

smafl firms lack the capability to accept technology. However, medium-size
t

fir~s are at a disadvantage when bidding for government procurement contracts

bec~~ they seldom have all the necessary capability. The shorter delivery
t· .

tim~ offered by large competitors eliminate the time for tooling up. If govern­
1
:l

menti could disseminate information about future procurement needs at the earliest
j

posJihle time, medium-sized firms would have a better chance.
I
1

!Orientation tooard a source of technology is strongly hab it-forming, but
I' . .

1
thelhabit of looking towards government laboratories is not common in Canadian

, .
:I

indJstry. The Council urged the relevant industrial associations to impress
j

upori their menb ers the value of improved communications with federal laboratories,
1

and (appealed to managements in manufacturing industry to maintain frequent

conJacts with the laboratories at all levels.

~
On ~he other side, the need for dynamic marketing of available technology had to

i
be impressed on government agencies. Recommendations were made for expanding

•

thejmandate of the' previously discussed interface agency, CPDL. Under the'proposed

•

I . ._~ ...;;.;_..""''''_.","'''''~'''''''''''._/,,..<=,,,"<,li:{!';\~~~~~",,,,",, L_. .__~ __ ~ ._. ...~_~..~~ . w.~ ~



5.3

i
f" c

,

expahded mandate, CPDL not only could market federal inventions, but would be,. .
:1-<

prov~ded with funds to assist in transfer of non-licensable knowledge. To

thisjpurpose CPDLwould study the ~ar~t for knowledge in Canada and inform the

apprppriate laboratories of specific requirements in industry.

f
Inst;itutional and Personal Incent.ives

The principal reason for lack of interest in technology transfer by many federal
'i
1

laboratories was found to lie in the simple fact that few of them have an

!
eXl'l!icit mandate to pursue such transfer. (except for groups serving primary

f

ind~stries or performing special service 'functions). This represents more

i
than: a lack of incentive, since diversion of effort front assigned priorities is

seeJ as a risk. There are other disincentives. Some labOra~Ory personnel believe

thad diversion of their effort from development' of new knowledge to transfer of
.\

I. . . ,. .
exis;ting knowledge will inhib it their career prospec t s , ' Some senior personnel

ii

fe.e~ that the resulting reduction of the rate of scientific product:l.vity of theirf . . . •

;j

lab~ratory will reduce the standing of that laboratory.' There is also the diffi-

CUl~y of obtaining budgetary allocations for activities not explicitly covered
s

by. ~he mandate •

!The Council recommended that these :I.mpediments be removed by nothing less than
-1

a Cabinet directive. Such a directive might state that technology transfer to
i

industry be regarded as a high priority; that resources for this activity can be; ,

•
exp~icitly budgeted for; and that achievements in such transfer be specifically

reC4gnized' as one of the criteria bearing on salary and.promotions.

MovJment of Personnel •

ThelCouncil also recommended facilitating the movement ~y secondment or migration)

of ~overnment scientists to industrial laboratories and vice-versa. There are



admInistrative Impeddment s (e. g., restricted availab ility' of portab La pension

5.4

, j

pla4s) which should be removed and f acdLdta t Lng provisions which should be

"pubticized and expanded. In add4xion to the fact that personnel moving from

one sector to another are often direct carriers of technology, such movement

proyides the best means of improving mutual knowledge of the respective environ­

ments and development of good will.

Contracting Out

TheiCouncil recommended an expansion of the current policy of contracting out,
:\

.' .j -.

wit~ stress on contracts favouring close technical cooperation (as discussed

in ~he- previous chapter, e.g., joint projects). In addition, strong emphasis

was placed on the need to expand the scope of contracts, so as to include system
i

design and project management - a rare feature in current practice.

· ;

I
I
i,
I

I
I

f

i
l
I
I
\
i

I
l
1
!
!
£

i

~rocurement Planning
1

The!value of early notices to industry of long range procurement planning has

alr~adY been mentioned. By involving laboratories Ln such planning, procurement

age*cies would facilitate action on their part to transfer technology to industry

that would be needed in the sub sequent bidding. It is not infrequent that a
j

firch c~nnot invest in industrialization of some technology from a government

soutce, if the same technology is also made available to its competitors. The

ten~ency of the laboratories to refuse favouring one firm with respect to another

is j understandable, but is often misplaced. The Council accepted the view that

fai~ness has to be assessed on the basis of long- range opportunities rather than

k ~ach case alone. Careful use of "chosen instruments" to assure the existence

of one domestic supplier for a given need is usually -in the public interest.

;;;
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-
6. CONCLUSIO~

Some of the above r ecommendattons may constitute a re-sta tement of the obvious

to, ' participants in this conferen£e, yet they are not superfluous in the
f

Cankdian situation. After the publication of these findings, two seminars were
i .

hel~with laboratory directors and other senior personnel from government and

ihd~stry, The favourable reaction of participants in these seminars to Council's

assbssment lind proposals WliS reported to the l1inister of Stlite for Science lind
t
1

Technology, The Minister, lifter consultlitions with his colleligues, appointed
;

a' special committee of senior officers from government and industry. Its
f

mandate was to select the most important among the Council'~ recommendations, to
I

seLac t the means by which these recommendations may be most effectively imple-
I

mented and to pursue their, implementation with the relevant departments of
!;

gov~rnment anq industrial associations. The committee was reporting directly
t

tobhe Minister. Its final report has been submitted and the recommendations
j

] . .
fori further action are awaiting consideration by Cabinet.

1IIt may be surprising to this international group ,that this -papar
t

dea~s so extensively witil,' the means of enhancing intra-national transfer of

technology. In conclusion, I wish to emphasize again that this is not due to
I

1
exppnsion of international cooperation. '

i -
pr'oduc t s and technology transfer', It is, however, the case that Canada must

j

corr ec t; itscMn technological imbalance ~n orde r to obtain a firm footing for

anyjisolationist tendencies,

teclnOlOgiCal interdependence

The Science Council strongly supports the pr.LncLp Le of

through int,ernational trade in high t echno l ogy
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I •

a dornprehensive list of relevant Canadian references. In addition, a number of
I. \.

. r epor t s and background studies describe the situation in particular disciplines or

fi~ldS of application, as exemplified by ref. 6. A fu+1 list of Council's pub1i~
cettons can be found in the latest Annual Report.' Council's ,nailing address is:

1501Kent Street, Ottawa, Ontario. Canada, KlP SP4

-
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EXAMPLES OF CASE HISTORIES OF TECHNOLOGY TRANSFER

{
!1:.i.l\htweight Airborne Uo~£.!.er Navigation System

!rhis was designed and deve l o ped in, the 1950s by UND to meet a military

requirement for a lightweight (l00 Ib) self contained accurate airborne

navigation system. In essence it consisted of a vacuum-tube doppler

navigation system supplemented by an analog velocity-'vectorComputer in

the aircraft. With the event of reliable transistors DND redesigned

the doppler radar and greatly reduced the size,weightand power

consumption.

The Canadian Marconi Company (CMC) was involved in the project from
"I

the early stages. Company eng'i.nee r s were assigned to the Defence

Research Telecommunications Establishment (now Communications ResearCh

Centre) for training in high-reliability semiconductor circuit design.

Initially, the Company investigated improvements to systems developed

elsewhere. By 1956, CMC had succeeded in producing a dual antenna

system, incorporating a frequency modulation technique which proved to

be a major breakthrough. Acquisition of this industrial development

and production expertise enabled the Company' to fully exploit the

technology. For over t"o decades CMC has developed and produced

navigation models acceptable to many military and civilian agencies for

both hel i.co p t e r s and, f i.xed-wi.ng aircraft.

Over 250 doppler systems have been sold by CMG for Canadian military

use. In addition there!;.ave. been, l a-rge export sales of both

vacuum-t ube and transistor models. Export sales stermning. from this

activity now exceed 300 million'dollars, and a continuing demand for

th is type of equipment is ant. icipated.

1
"i
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The Alouette and ISIS Satellites- ,--
A widely. known product of DND's contractual associations with industry

involving technology transfer is the series of Alouette and ISIS

"satellites. The contractual work for Canada's first satellite,

ouette I, launched on 29 September 1962, enabled many Canadian firms

to get their foot in the space program door. Alouette I was built in

"DND's Defence "Research Telecommunications Establishment (DRTE), the

parts being fabricated in industry to DRTE requirements. The second

satellite, Al.oue t t e II, which was launched on 29 September 1965, was

also built in DRTE, but the occasion was taken to indoctrinate industry

into satellite expertise; at one time as many as 80 employees of

industry were working in DRTE. Canada's subsequent satellites were

built by industry, with some help from the government: research teams.

All satellites are successful; the lessons have been well learned.

As a result of the technologies acqui~ed through ~anadian Satellite

work, the two prin",ipa1 Capadian c~ntractors, at that time The de

Havilland Aircraft of Canada Ltd., and the RCA Victor Company of Canada

L'td., "ere able to develop markets for advanced space science and

applications subsystems. de Havilland's Spar Division and its

successor company, Spar Aerospace Products Ltd., has sold STEM.devices

(antennas, experimental booms, gravity gradient booms) worth several

"tens of millions of dollars, most of which has been exported into the

u.S.," and RCA Victo"r, which became RCA Limited, has supplied telemetry

transmitters and other space subsystems for many Ameri~an satellites

resulting in the same order of export sales.

~_._---~.__ ...c.•;.:.--"•.;;;.~ .......;.~"••"." .." ......~"",,,,,,,,,i''',,,,~,,,,,,f',,,,~~,,tt':1f'\~!~0:t;:~'f\r%':jt;§';fJ-
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A domestic market for space products' is dave l o'pi.ng in Canada. The

ability of Canadian industry, now primarily embodied within Spar

Aerospace Products Ltd., to manufacture many oL't.hese products should'

result in substantial savings to the Country's economy.

Cathodic Protection of Ships' Hulls

Defence Research Establishment Atlantic (DREA) physicists showed that

the strength of electrical potential fields around ships' hulls were

related to the amount of hull corrosion present.. A study of<the

phenomenon led in the 1950's to the design of a, system giving complete

protection from corrosion to the underwater hull of a ship, with

consequent saving of large sums of money in ,replacement of plates, etc.

and marked reduction in out-of-service time. This is done (a) by use

of sacrificial anodes of less noble metal than the hull such .as

magnesium or zinc fitted to bilge keels and near propellers or (b) by

an impressed voltage between the hull and a number of steel, graphite

or lead-silver anodes similarly placed, such voltage being supplied

from a power source in the vessel. This makes theaull a cathode and

corrosion is prevented.

Cathodic protection, however remarkable as a technique, raised its

own problems. For one thing, it blew the ~aint off the Ship's bottom.

For another, it lent itself to a wide variety of means. There seemed

to be insufficient reasons to dictate a choice betveen .Impres sed

current systems and galvanic anode systems. Choices were' further
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confuse~ by the variety of anode.; there were magnesium anodes, steel

anodes, graphite anodes, lead-silver an.odes,platinum anodes, and zinc

anodes, to mention but a few. However, these problems too were

resol ved and a successful system .eventually. emerged and w.asmarketed.

In subsequent researc~, DRE~ showed that when a ship is cathodically'

prot.ec t ed a mildal1<aTtiie environment i s produced at the hull plating

and hence special alkali resistant paints are r equ i red , Such paints

Wl:'re developed in collaboration with paint manufacturers to givl:' a

rl:'lativl:'ly eVl:'n distribution of current over the hull and to havl:'

sufficil:'ntly lasting antifouling properties to l:'nabll:' a two-yl:'ar

docking pl:'riod .to bl:' achil:'vl:'d. Vinyl paints satisfied these

requireml:'nts but probll:'ms arosl:' in getting vinyls to stick to steel

when applied by shipyard labour under shipyard conditions. These

problems were finally overcome by a combination of research and testing

to Improve .the prope r t i.es of the product and by Improvement; of the

•

Ii;.""

, ",

conditions of application, education of labour and supl:'rvision.

A cooperativl:' rl:'sl:'arch projl:'ct with Cominco Ltd. and the Defl:'ncl:'

Rl:'search Establishment Pacific (DREP) l:'nabll:'dcathodic protl:'ction

systl:'ms basl:'d on zinc anodl:'s to gain a distinct l:'dge in USl:'r

acceptance . The sacrificial zinc is e f fec t i.ve and .£,?nsidl:'.r"bly Less

expensive.

Cathodic pro t ec t i on sy s t ems based on rhes e principles have been

fit r ed to all Vl:'SSl:' 1s of rhe Canad ian Forces , and have a lso be en

adapt.ad by othe r navies and commercial steamship 1ines. The firia~B

benefit to DND alone has been well in excess of $10 million over the

years. Cominco Ltd. has estalbished a market for its zinc estimated~~

well over $100,000 per year and growing rapidly ..

,,--



Jalluary 27. 1911

While this is an ay'ea of important interest to the NIH, as a
Government employee. 1 am prohibited from cOOlllIenting 00 the
technical aspects .of your proposal. If you are interested in

~bii1!l);tti:'ilj1~a propClsa1. we woul d be happy to see that it receives
atr appro.pr'iate review.

Thank yO\! for your interest.

--I

Sincerely,

seymour Perry. M.D.
Special Assistant to
the Director. tUN

Mr. George M. Stadler
Assistant to the President
University Patents. Inc.
2717 Sumer Street
StamfGrd. Connecticut 06905

Dear Mr. Stadler:

cc: Mr, Norman Latker /

~y . ~v

flECEIVII)
JAN27 c.,

PATENT BRAN7977,.. /:;;;
DHEW CIf, 0Ge i"

I,,·'
l5'.

n--~I···\) \\,/,'J l .! \?~/
Thank YClI~for. your letter of Jaltuary 19. amf'1Ol'" tile cClpies
of youl"'l'ropos;ll dEialing with the tr'ansfer lnto the cOOlllIercial
area of lJni,~~x;,"~~e,lQij)edheal tb~related .tecftf}Ologies.




