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1. | INTRODUCEION | |
..The transfer of technology.fron the place of invention to the'place of'. Wﬂw .
. application-is'a common:process.' fof countless centuries the.influence of
.patticular cultures was delineated by the use of their. characteristic tech~

tnologies. In oyr modern indnstrial civilization with its high rate of inno-

vation, the process of technology trnasfer_has become virtually continuous
4in time, as well as global in extent, In Canada,'industriai development -

: especially in secondary manufacturing industry - has been based on imported

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

'this process makes it difficult to present an accurate plcture of the situa-
tién in Canada as a whole. 1In addition, technology transfer has occurred -

,either spontaneously, or as an incidental element of particular industrial

' orémilitary programs. The consideration of the exact nature of the effect

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

J

_and--defence position is a recent development. The fact that a significant

cumulated effect was becoming increasingly apparent led the Science Council

E

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

'i

with the economic rather than the defence implications. The publications

3
:

‘ which resulted from, or are relevant to, these‘studies-are listed at the_end

of i this paper.

‘Some of the results of the Science Council studies are-SummariZed_below.

We' have assumed that Canada's participation in international cooperation projects

isiknown to you, so attention will be focussed on internal experience,

* The Science - Council of Canada 1s a group of 25. senior scientists, engineers

and managers (mainly from Universities and 1ndustry), who are appointed by the

.Ebpernment to serve the nation by making recommendations on the development and

X use of scientific and technical resources for public benefit.

e
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Technology transfer ic a multi-valued term,.hence‘it 1g necessary to define

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

cks definition, which states that technology transfer'takes'place whenever

B technical knowledge, a technique or a device which emerges from, or is developed

ione group becomes taken up and used or applied by another.' According to
8 definition, the term covers both hard technology (material devices and

igns of such devices) and soft technology (inventive ideas and the know—how

" needed for implementation of such ideaS)

The process of technology transfer invo1ves at 1east two partners (the

source end the receiver) and one or more mechanlsms. The general categorles PR

of partners are industries, universities and governments, both domestic and _

characteristics and several levels of government the total number of combina-

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

cat
oft

Hen

typ3

ittﬁ%of technology transfer in a country. We' have.found that even within one

.foreign. Recognlzing tbat there are geveral types of indestries with different

\‘

egory of industry, and one level of- government, the attitude and performance N

en change quite drastically from one company or establishment'to_another.

ce examples given below_shonld be treated asfcharaéteristic rather‘tnan

ical, while any general statements are broad descriptions.l

"
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TVCHNOLOGICAL INTERDEPFNDFNCE

-of;

: Among the cate?ories of gources and receivers,iwe have selected for dis—

_hcussion secondary manufacturing industry and federal laboratories, because

‘some special characteristics of these groups in Canada,h Tables 1 and 2

- shed some light on these characteristics. We gee in Table l that,in-l973,gross

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

product (GDP), were rather 1ow in comparison to the average for seven indus~

~ of
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'trialized countries. Looking at the breakdown of these'expenditures by sector

'performance' we find that'expenditures within'governnent'are'slightly higher

an the average but that those in industry are very sagnificantly 1ower and are
o responsible for the Iow total value. This is an indication_of‘the fact ‘that

Canadian industry relies on technology transfer, rather'than on intramural'R & D,

a nuch greater degree than industries in all the other countries shown.' It

industry s response to the relatively Low profitablllty of 1ndustr1a1 R & D in

nCanada. The reasons for this situation are many, including high costs of R & D

 and 1ow capacity of thE'domestic market' but the principal cause may be related :

_the exceptionally high degree of foreign ownership in Canadian industry.: The

”ownership structure is shavn in Table 2. It happens that a forelgn—owned

‘a multinational company-can often optimize its profits-by_d01ng very little

R_& D in its Canadian'branch,plant, hence the connection betneen foreign owner-
ship and low inténsity'of R&D in domestic plants. A full'analysis.of this

~ relation is beyond the scope of this paper, but the point'had to be made, as

will'influence the subsequent discussion.
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Sodrces: OECD International Statistical Year 1973 Paris, September 1976,
: Vol. 5, PP- 4142

OECD, (bserver, no. 74 MHrch/Apfil 1975,'p, 22

' TABLE 2 - Foreign OWnership Breakdqwn in Canadian anufactuling Based on-
: - Value of Shipments (1970); Selected Gtoups :

‘Per Cent - '%' S Per Cent °
Petroleum and Coal 97.9 Electfical:Pfdducts  o - 64.6
—:Trenspor;ation.Equipment | 86.8 . N Non—M?ﬁallic Minerals 51.6.

Chemicals "_  ; 81.3 ' Paper and Paper Prodectsf*' ) 49.3.

- Rubber and Plastics | 72.7. Textiles .. . - 46,8

.“bchinery . L 71.6 _ Primary Metals. '_ SRR 45.9

Source: Statistics Canada, Corporatlon and Labour Unlon,Return Act, 1970

Irformation Canada, cat. no. 61—210
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L ? lt should se noted that'tte data in Table 2 are;presentea.in terms.of.the.
._ percentage of‘ontput; not the'percentage of corporate_unita;..Thelnajority
_ oé Canadian firms are5-0f'course; Canadian onnedi However,_foreign:cwnership
'liia-concentrated among the larger firms, the very group that should be the mainstay
'oé the industrial R & D and 1nnovation. The vast majority of -the 35 000

:Canadian firma lack the internal capability for innovation.f Only 200 have-

five or more graduate staff engaged in research_and development; Yogt of the
remainder are not even capzble of searching for, and accepting without help;
theﬁtechnology available elsewhere, . These,weakffirms tend to acquire only

: tectnology which is strongly marketed or delivered free.

l.fThe high degree of foreign cwnership in Canadian industry is the result of

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

.of goods in Canada without being concerned, about ownership, development of

indigenouv technological capability and 1ocation of R & D._ By‘the time the

_lp:oduction capability-alone) began to be appreciated, the ownership strncture
lfavcuring import.of technology was solialv establiened{ 'There_is no intention
to ‘disestabliah" it in any way In fact, foreign inveetnent:in Canadian in-
dnstry continues ‘to be ercouraged. Nevertheless, it islclear.that thevZumitotal

' ot decisions on R & D and technelogy transfer, which are.nade.ﬁyicontrolling foreign
_int;rests to.gain their_individual objectives, éill.not often-be_likely to

\.t‘ coincide with national needs. Complenentary national policies are_therefore
,needed to restore the balance. The relatively aigﬁulevel'of_governnent-in-nouee

RQ&:D is one manifestation of.such.policies.

s ————

importance of. having a complete technological capability (as different from the B
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 The concept of techﬁaldgical interdependénce-aCCepts the facf that much

o%‘Canadién industry will.reméiﬁ_dependent'on technology transfér ffd@.
aéraad, but it deménds.the develogmeng (in seleétéd'aregé §f sﬁecia1izdtion) of

ld;mastic excellence and comp1ete innovatife capaﬁility; by intérhation31  |
_ s?andar&s; The balanée will be restored wheﬁ Canada becomes aﬁ eprftef'of
.t%cdnbloéy (both "high" and "low")_as well as of goods, to:aﬁ éxfent'appro—
| p%iaté'to its place'éﬁong'the.industrialized nations. T#é princiﬁal_routes

" are being used towards. this end: stimulation of iﬁdependent'R_& D within

nudstry and enhancement of technology transfer from governmént laboratories,
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* SOME ROUTES FOR INTRA~NATTONAL TRANSFER .

. are

: "v_industry. - B SR

Taking for grant ed the knowledge of the'general characteristics'of tedhnology:
: .transfer 48 a process, we shall review some routes utilised by Lhe federal
| -government to increase the Canadian content of industrial innovation in Canada

by transfer of technology‘from federal sources. Attention'will be concentrated

-

'jon transfer to the secondary manufacturing industry, since federal laboratories

a potentially strong, but not fully tapped,_source.of technology ﬁor that o

]

“There is.an important qualification to“this,approach we believe that if

a technology needed by industry can economlcallv be developed within induﬂtr},

it sbould be develooed ‘right there rather than being developed in government

laboratories for the purpose of transfer. We,are concerned primarily_with the

'_transfer of-technology'which has necessarily been develoned nitnin government_'

1abodatories to meet gouernment's T needs. The decisions*as=to the extent

to which these needs have to be met through intramural effort require careful
- scrutiny. Such scrutiny (known as the "Make or Buy" policy) is now an estab]ished

'i policy of‘Canadian government. it provides for'diversion of funds to industrial

contracts;' The amount .so diverted is growing from year to year._iThe estimated

“amount'for the.cu rent finanoial year is $121 million (ref 12)

'Arrangements for Interaction S e

.«’

' There are three major roots which facilitate technology transfer to canadian

industry by using financial incentives, namely

{
i

1) Procurement'of equipment by‘mission-oriented depertments;udfl

oy

S

2) Procurement of R & D by mission—oriented departments.i
Gritrivt

from technological capacity assistance programs (production ‘or R & D)

TN g o e
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 Somé of these have technology transfer as the principal objective. In'many o

cases hafever, the chjective of technology transfer is either secondary to

that of obtaining the needed products, R & D results or eXpanded production
capsbiiity. In many others, technolgoy trnasfer is not an. objective at all, but

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

transfer 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._

Foréexample, contracting out an R &D program on the basis of capability

' resioent within the firm may expand the capability of that firm but is not likely

to ﬁnvolve transfer, ConLracting out the extension, o* 8 complementary part,

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

Suci'transfer may in fact be assured by the conditions'stipuiated:in the contract.

R ok
The ideal vehicle is provided by integrated projects, i. e. projects” in{full

teehnical cooperation actually does take place, say'by setting up a mixed

_Working team. This has been done under complete government financing, but -is

alsp'possible'as a joint project, i.e. a cooperative project in which both partners

i
i

contribute to the cost. In instances of great convergence of interests, coopera- .

tion may take place without'eontractual'arrangement; On thé other hand, shared

costs projects in whicﬁ government underwrites*a'part'of‘the cost without other

involvement he#gge no divett influence on technology trnasfer..

Line Departmentb

i
i

Over the years, the Department of National Defence (DND) has been the most relisble

i

pporter of projects with high degree of technology.transfer. Many of ‘them 1ed

toécommercially successful exportation by industry of the technologY thus acquired

' Semeral case stories are illustrated in the Appendix, Their common feature was
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'the Highly interactive nature of the.projects., The:Department of Connunications,'
an?offspring of DND, continues the tradition of such sppport. The activities

.oé these two departments are, of course, not uniquer The majority of financial
iﬁcentive programs‘are administereo By.the Department of Industry, Trade and
JConnerce-(ITC). - |

-

Specialised Crown Corporation

TheéAtomic Energy of Canada Limited (AECL) is a. Crown,Corporation established

'erpreasiy for the purpose of developing nuclear technology in Canada/ana with
'tne;objective aqf transfer to Canadian nuclear industry_— an industry non»existent’ :;f.
rat the time whenaAECL-was.set up., The.principles uaed-bylAECL'to ensnre successfnl.:
transfer (see ref, 13) are essentially'the same'as those undériying our recommen-.;

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

_ approach is its unqualified success, as measured by the success of commercial

oower generating plants put in operation by-Canadian.nuclear 1ndustry.

Iﬁterface Organizations

'Tﬁe final examples in this broad overview aré two organlzations which do not

: -create.technology for transfer but act as specialised intermediaries: Canadian
. Paténts and Development Ltd, (CPDL)- and the Technical Information Eervice (TIS)

of the National Research Council (NRC).
‘CPDL'is essentially an instrument for the transfer‘to private firms of

i _' _patented and/or 1icenceab1e technology develope& incidentally to the*primary

mission work of government laboratories. It can also act on behalf of universities

s

cand provincial research organizations. CPDL can assist prospective 1icensees in

- obtaining support from the: incentive programs operated by ITC
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TIS is directed primariiy tovards assisfing emall firmg, which have few

of no R & D staff (about'QOZ Canadian manufacturing firms).: Its succeés is

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

1ibrary services in the first instance, backed by:the dther_Caﬁadiaﬁ public

1éboratories and the international pool of knowledge. It delivers assistance
location, from headquafters and 16 field offices, some of them.managed by

provinclal agencies under contract.
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5: RhCOMMFNDATTONS 'FOR_IMPROVED TRANSFFR

In the estimate of ma any people, the mechanisms described in the previous chapter

de EQL adequatelv tap the resource of federal 1aboratories. The blame 1s placed

§

: on Iack of interest on the part of both federal and indu«trial oersonnel
;_Other critics claim that federal laboratories just do- not have mueh ugeful

'technology to transfer, ‘The persistence of this criticism caused the oounCil

to set a thorough investigation_of the situation. The results'have been reported
15 éef..ll. An analysis of those findings and policy recommendations for

-inpfovement of transfer may‘be-found in ref, 4. Although our study investigated-
'_only the situation in Canada, there are likely to be SImllar siruations in other

-countries.  The findings and recommendations may ‘therefore be of interest to

tnis conference.-

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

and  of the pre-conditions in the source and the receiver'necessary to successful

' 'trensfer. Pbst of this general analysis will be emitted in this gummary paper,
'aince it is not 1ikely to be novel to those Working in the field. 'The process

fof technology transfer was recognized as being inherently difficult, requiring

E eimuitaneous meeting of many conditions between the partners—to—be.- Technology

E_tdble for transfer was available, but necessary mechanisms were 1acking.

. in addition to several ob;ective-impediments, purely subjective, attitudinal impe—

éﬁﬁents to tranSEer were found to be very 1mportant._ These ranged from nrecon—
wved ideas oncwhat might" (or rather might not) be available, to moral ob]ections

inst making the results of pdbliclyhsupported work free'y avallable to a

,f:;‘it*msking organization. .
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Industrial Puli

.

It Is a truism that the.best way to start the'chain'reection which leads to
teehnology‘tranefer is to create conditions.where domeetic innovation-pa§s,

_woeve induvtry is actively looking for new technology from Canadian sources,

 The general climate for domestic innovation depends on many conditions and

" policies which are governed by considerations that have iittle to do with tech—
nology transfer (see ref 2) However, some special actions can be taken. For'
_example, medium—size firms are the most‘likely clients for government techno-
.icgy,_einee:ierge firme are.supplied internally or.oy their parents abroad and
gmall firms.lack the oapebilioy to aocept.technology. ;However, medium-eize

firms are at a'dieadvantage when bidding for government ﬁroeurement contracts.
becauves they se}dom have'erl'the‘necessary cepaoilify. The ehorter deltivery

t;ﬁé offered by lerge competitors eliminate the time for tooliog up; Iffgovern;
ment couid digseminate information about future procuremenr'oeeds ot.the eerlieéf.
possible time, medium-sized_firos would have a better chaﬁéé;

| Orientatioo towvard a source of technology'is stroogly hebit;formiog, but

;ﬂrhe habit of looking towards government laboratories is_not common in Cenadian
industry. The Council urged the relevant iodustrialjassocretiooe to impress

upon their members theIValue of improved communications wiiﬁ feaeraliieooratOries;
.aod appealed to managements in manufectoring industry to'maimtain frequeot. |

contacts with the laboratories at all levels.

}Erketing of Technology

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

;

be impressed on government agencies. Recommendations wera made for expanding

- the imandate of.thejorevioosly discussed interface agency, CPDL. _Under the proposed
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f exoaqded mandate CPDL not only could market federal inventions, but would be

prov1ded with funds to assist in transfer of nonrlioensable knoﬂledge._ To

this purpose CPDL would study the market for knowledge in.Ceneda and.inform the

appropriate laboratories of specifilc requirements in industry.

in;titutional and Perscnal Incentives
rTh; principal reason for lack of 1nterest in technology transfer by manf federal
' letoratories was Lound to 1ie in the simple. fect that few of them have an
' exélic*t mandate to pursue such transfer (except for groups serving primerﬁ
industries or performing special service functions) ThiS'represents more
_thsn a lack of incentive, since diversion of effort from assigneo priorities'is
._seen as a risk There are other dlsincentives. Some 1eboratory personnel believe
téat diversion of their effort from- development of e knowledge to transfer of
existing knawledge will inhibit their career prospects.l Some senior personnel
'_feel that the resulting reduction of the rate of scientific produttivity of their

laboratory'w111 reduce the standing of that 1sboratory. ‘Thexe is eiso the diffi«

cmltﬁ of obtaining budgetary slloCations for ectivities not explicitly covered

g 5£,the mendate. | | | | . | |

| The Council recommended that these impediments Be'removed:by nothing less tﬁen
_eéCabinet nirective.‘ Snoh e directive might stete tnet:teehnology transfer to

'industry‘be_regarded as a high priority; that resources for this activity can be

explicitly budgeted for; and that achievements in such transfer be speoifidally
'reecgnizedkas one of.the criteria bearing on salary and promotions.

- Movement of Personnel : -

' Tﬁe Council also recommended facilitating the movement G}V secondment or migration)

oﬁ'government scientists to industrial leboratories and v1ce~versa. There are
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sdministrative impediments.(e g.; restriéted availability‘of portaole'pension )

.;plans} which should be removed and facilitating provisions which ‘should be
pub]icized and expanded In addition to the fact that personnel moving from
.one sector to anorher are often direct cerriers of technology, such movement
provides the best means of improving mutual know ledge of‘the_respective environm

nents and development of good will.

. Contracting Out
Tﬁe Council recommended an expansion of the current policy of contracting out,

J. . . .' .
with stress on contracts favouring close technical cooperation (as discussed

in the previous chapter, e.g., joint projects) In addition, strong‘emphasis

was;placed on the need to expand the scope of contracts,ISO'es to include system

' désign and project management - a rare feature in current practice.

. Procurement Planning

i

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

_alieady been mentioned By involving 1aboratories in such planning, procurement

‘ egencies would facilitate action on thelr part to transfer technology to industry

.

.that would be needed in the subsequent bidding It is not infrequent that a

-firm cannot invest in industrialization of some technology.from a government.

Z

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

tenﬂency of the 1aboratories to refuse favOuring one firm with respect to ancother

is understendable but is often misplaced The Council accepted the view that

fairness has to be assessed on the basis of long range opportunities rather than

f;ﬂ each case alone. Careful use of chosenrinstruments ‘tJ assure the existence

of one-domeetic suppiier for a given need is usu311Y'in‘the public interest.‘




6.1

6. | CONCLUSTON

“_éoma of the above recommendstidus'ﬁsy constitute s re—Stafeuent of the obvious
't;.‘ | 'perticipsnts in this conference,uyet they sue.uot.superfluous in the .
C;naoiau situetion. uAfter.the-publication of these'findiugs,_uwo.seuiuars-were'.
helﬂ with 1aboratory'directors and other senior personnel from government and
'.iuduscfy. The fsvourable reaction'of oarticipauts in fhese seminars to Councilis
:assESsmeut an& proposals'was reported to the Ministef of Stsue.for Scieuce and

-5 Technology. The Mnister, after consuitations with'his colleegues,'appointed

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

mandate was to gselect the most Important among the Council's recommendations to . 1

sel?ct the means by which these recommendations may be most effectively imple-
'menied and to pursue_theirlimplementation with the relevant departments of
government and industrial associations. The comnittee was reporting directly

-toetﬁe'Minister} Its final’repoft has been submitted and the recommendations

ch - for further action are ewaiting consideration by C&biﬂet.

L- It may be surpris1ng to this international group that this paper'

- deels 80 extensivelv witn the means of enhancing intra—natioual transler of
'CEChnology. In conclusion, 1 Wish to emphasize again that this is not’ due to

. a;y isolatiouist tendencies.‘ The Science Council strongly supports the principle of
teCjnological_1uterdepehdence through international.trade in high-technology

: proﬁucts and‘technoiogy Eiaﬁsfer; It is,-however; the.case'that‘csusda must

Cbr?éCt'itsouu.technological_imbalanCe'iu'ofder to obcain s.firu foofing for

expansioo‘of international ccoperation.
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:AP?ENDIX " EXAMPLES OF CASE HIS TORIES OF TEéﬁNﬁLOCY TRANSFER - -

.:Ll?htWEIth Axrborne Dopplpr Nav:ga ion System

Tbls was de51gned and de»eloped lm tHe 19505 by DND to meet a mllttary

x .requxrement for a 11ghtwelght (100 1b) self contained accUrate alrborne

navigation system. In essence it ¢0n91sted.of a.vacuum-tube doppler
;naVLgatlon System supplenented by an analog veloc1ty*vector computer in
ithe aircraft. Wlth the event of rellable tran51stors DND redesxgned
the dopplet'radar and greatly reduced thé'gizé;_wgight;and'90wer_"
c0nsumption.' ' S : m' R ':‘.; e -

Tﬁe Canadian Marconl COmpamy (CMC)‘was lnvolved in the prOJECt from .
;tbe early stages. Company englnéers were a551éned tm ‘the Defence
;Reseaxch Teiecommunlcatlons hstabllshment (now Communlcatlons Research
‘Centre) for tralnlng 1n_h1ghfr¢113b111ty semi tonducto?_clrcult destgn.
Iﬁ{tiaily; the'Company invéstiéated im#tmﬁémgntétto'syétéms developed
3_ e1séwhere. By 1956, éMC had_sﬁtéégded]in'ptédmcing éfdﬁal anténné

| system, iﬁcorpotating;; ftequeﬁcy'ﬁbdulgtioh:gécﬁniqﬁé which proved to
. i be a m#jor.breakthrough :Acquiﬁition of.tﬁist;ndustfiél devélmpmént.
and productlon expertlse enabled the Company to fully explolt the
technology, For.over two decades CMC has. developed and produced
navigation models“acceptable to manynmilitary_and c1vi1ian agencies fot
;‘bpth helicopters aﬁd.tixed—wing aircraft. “

‘Over 250.dopp1et sy;tems hate been sold by:éMC fot_Camédian.mi;itary
use.- In additiom tﬁete:haveibeentlatéé éxpért‘saies'mfﬂbqth |
vacuum-tube and_tréhststot models. Export.éaieé'stemming_frdm_this

‘activity now exceed 300 million~dollar§, and a continuing demand: for

this type -of equipment is anticipated.




';Thé'Alouétté énd'IsIS Satellités

A widely known @yodﬂct of DND's.contractual aésgciéfioﬁsiﬁiﬁh iﬁﬁustry
‘?invblviﬁg'technology tfansfe: is the-se:iésiqf:Alquetté”and ISISVC
‘,sﬁtellitesf The tontractqél'work‘for Caﬁadé's.first_satéllite,.
 AIouette.I,a1aunched on'i9 Seﬁtember 1962,'ena§1éa-mén§ Cénadiaﬁ fifmg.
to get theif foot in the spaﬁe proéram éoo;. Alo;étté';.was built in
DHD's Defeﬁce;Reseérch Teieéoﬁmunications-Establiéhmeﬁt (DRTE),‘the )

| parts belng fabrlcated in 1ndustry to DRTE requlremeuts. The seéohd.
Zé:satellxte, Alouette II whlch was 1aunched on 29 Septembur 1965 was.

: also bu11t in DRTE, but the occasion was taken to 1ndoctr1nate lndustxy'

into satellite expertlse; 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 governmeht fésearch teams. .

'All satellltes are succesaful the lessons have been well learned

‘As a result of the technologxes acquxred through Canaélan Satelllte

' work the two pr1nc1pa1 Canadlan contractors, at that tlme The de

'HaVLlland Alrcraft of Canada Ltd., ‘and the RCA- Vlctor Company of Canada

Ltd., were able to develop markets for. advanced space science and

.g_appl1cat10ns subbystems de Havilland's Spar Division-and its

successor company, Spar AerObpace Products Ltd., ha: sold STEM deV1ces

(antennas,_experimental booms, gravity'gradient boums) worth several

| tens of millions of dollars, most of which has been exported into the
~ U.S., and RCA.Viq;of; which became RCA Liﬁi#ed, has Suppiiedltelémetry

transmitters and other space subsystems for many American satellites

resulting in the same order of export sales.




- \}:’_\,_ .

e

"A'domestic market for Spece'productsfis develobingfin Canada. The

'_ablllty of Canadian 1ndustry,'now prlmarlly embodled w1th1n Spar
i Aerospace Products Ltd., to manufacture many of these products qhould

_result ‘in substantlal sav1ngs to the Country 8 economy.

fCathodlc Protectlon of Shlps’ Hulls

Defence Research Establlshment Atlantlc (DREA) phylelsts showed that

-ethe strength of electrlcal potenC1a] fields around shlps hulls were
"related_to the aﬁount of hull-corr051on present. A study ofthe
f;_oheoomenoh led in the 1950 5 to the de51gn of a system g1v1ng complete.
ff prohechion from corroslon to the underwater hull_of e.sth, W1th
':conSeoeent saving of Iarge sumg of money in replacemenc of plates, etc.

.:and marked reductlon in out*of*serv1ce tlme._ Th1s 15 done (a) by use

of sacr1f1c1al anodes of Iess noble metal than the hull such as

s

:eragneslum or zinc fltted to bilge keels and near propellers or (b) by_
an 1mpressed Voltage between the hull and a number of steel graph1te

”-30r 1ead sllver anodes 51m11ar1y placed such voltege belng supplled

from'a_power source ‘in the vessel. This makes the‘hull a cathode and

corrosion is prevented,

Cathodlc protectlon however remarkable as a technlque, razsed its’

T ewn problems. For one thlng, it biew the palnt off the Shlp s bottom.
'For another, 1t Ient 1tse1f to a wide varlety of means. There seemed
_bo be 1nsuff1c1ent reasons to dlctate a ch01ce bntween 1mpressed

'CUrrent systems and galvadlc anode Systems. Chozces were further‘

(5 E b e o s o ity




;_confeseq‘by the veriety'of anodeé; thefe:were.magnesiu@ eﬁodee,-steel
";_auodes,'graphite‘anodes, lead-silver anpdes,iplaéinuﬁ,eﬁodes,,and'zinc
enodes, to mention butja'feﬁ.' Hewever, tﬁese probleﬁe £oo were
'resolﬁe& en& a successfu} ystem eventually emerged and was - marketed
| In subsequent research DREA showed Lhat when 4 bhlp is cathodlcally
prqtected a mild alkeTlhe environment is produced.at ;he-hull platlng
ané;hehce special alkali resietant pain;s.eee-fequireq; .Seeh'peints
‘:ﬁeee.develoeed in eellabdration with paint ﬁenufacturefs te'give a
Tffeletively eﬁen distf{butiOﬁ of Curreﬁt ever'che hull apdztb.have
sefficiently‘laseing entifdulihg prupertiee to ena$1é e.twb—yeer
decking peribd.to be achieved} Vlnyl paints batlsfled these
requlrementb but prob]ems arose in getting VLnyls to stlck to steel
'when app11ed by shlpyard lebour under'sh1pyard,conditxons. 'These
problems were flnally overcome by a combxnatlon of research and testlng
.:to 1mprove the propertles of the product and by 1wprovement of the
! condltlons of appllcatlon, educatlon of labour and superv1510n.
A eooperaL1ve research pro;ect with Cominco Ltd. and the Defence

Research Establlshment Pacific (DREP) enabled cethodlc érotectlon
1systems.based on z1ne anodes-to gain a dlet;pct edge'1n eser
E_aeeeptanee. The sac?ificial einc_ie effeeeiYe:eédfggneidexgbly IESS_.:;;:;,x.F}_;.

expehsive. .
Cathodic protectlon systems based on these pr1nc1p1es have been'

fltted to all vessels of the Canadlan Forces, and have albo been

'adapted by ‘other navies and commerc1a1 steamshlp llnes,- The flnaﬁeiﬁ3"u
: beneflt to DND alone has been well in excess of $10 m11110n over the Ty
“years. Comlnco Ltd. hab estaiblsned a ﬂarket for Lts 21nc estlmatedvae_

Well-OVer'$100,000 per year and growing rapidlyf'




W, George M.. Stad’ter _
| . ‘University Pat&nts, Inc.
e Stamford, {';anmcticn%. 06305
“Deatr ﬁr. Stad}ar* |

January 27, 1977

Assistant to the President
2777 Summer Street

Thank ym; For. your Iette? of January 19 and far the copies
of your proposal dealing with the t.ratzsfer into the commercial
amn af i}mwarcﬁ’itﬁﬁﬁvét@ped heal th-rel atad tecimamg‘ias.

While th‘is is an area of jmportant inter&st 1o tha HIH, as'a
Government: employee, I am prohibited from commenting on the
technical aspects of your proposal. If you are interested in
stbittint-a proposal, we would be happ:; ta see that it receives
an a;spmpriate reﬁew. _

Thank you f-a_r yaur_-‘!ﬁterest',

Sincerely,

Semr Pesrry, & D.
Special Assistant to
the ﬁ‘irantﬁr, ﬂiﬂ

‘ccr M. Norman Latker L/






