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EXCHANGE OF NOTES CON 
STITUTING AN AGREE 
MENT 1 BETWEEN THE 
UNITED STATES OF AMER 
ICA AND CANADA FOR A 
CO-OPERATIVE PROGRAM 
CONCERNING THE DEVEL 
OPMENT AND PROCURE 
MENT OF A SPACE SHUTTLE 
ATTACHED REMOTE MA 
NIPULATOR SYSTEM

ÉCHANGE DE NOTES CONSTI 
TUANT UN ACCORD 1 ENTRE 
LES ÉTATS-UNIS D'AMÉ 
RIQUE ET LE CANADA EN 
VUE D'UN PROGRAMME DE 
COOPÉRATION POUR LA 
MISE AU POINT ET L'ACQUI 
SITION D'UN TÉLÉMANI 
PULATEUR DE NAVETTE 
SPATIALE

The Acting Secretary of State 
to the Canadian Ambassador

DEPARTMENT OF STATE 
WASHINGTON

June 23, 1976 
Excellency:

I have the honor to refer to the Memo 
randum of Understanding between the 
National Aeronautics and Space 
Administration of the United States of 
America and the National Research 
Council of Canada for a Cooperative 
Program concerning the Development 
and Procurement of a Space Shuttle 
Attached Remote Manipulator System 
which was signed for the National Re 
search Council of Canada on July 18, 
1975 (hereinafter referred to as the 
"Memorandum of Understanding").

Article XVIII of the Memorandum 
of Understanding provides, inter alia, 
that it shall enter into force upon con-

[TRADUCTION2 — TRANSLATION 3]

Le Secrétaire d'Etat suppléant des 
Etats-Unis d'Amérique à l'Ambas 
sadeur du Canada

DÉPARTEMENT D'ÉTAT 
WASHINGTON

Le 23 juin 1976 
Monsieur l'Ambassadeur,

J'ai l'honneur de faire référence au 
Protocole d'entente entre la National 
Aeronautics and Space Administration 
des Etats-Unis d'Amérique et le Conseil 
national de recherches du Canada en 
vue d'un Programme de coopération 
pour la mise au point et l'acquisition 
d'un télémanipulateur de navette spa 
tiale, signé pour le CNRC le 18 juillet 
1975 (ci-après appelé « Mémorandum 
d'accord »).

L'article XVIII du Mémorandum 
d'accord prévoit, entre autres, que 
celui-ci entrera en vigueur dès sa con-

1 Came into force on 23 June 1976 by the exchange 
of the said notes.

' Entré en vigueur le 23 juin 1976 par l'échange 
desdites notes.

- Traduction fournie par le Gouvernement canadien.
•' Translation supplied by the Government of Canada.
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firmation of the Memorandum of 
Understanding by an exchange of notes 
between our two Governments.

In consideration of the very produc 
tive and mutually beneficial coopera 
tion which has existed between our two 
countries for many years in space 
projects, I have the honor to inform 
you that the Government of the United 
States of America confirms the provi 
sions contained in the Memorandum of 
Understanding between the National 
Aeronautics and Space Administration 
of the United States of America and the 
National Research Council of Canada. 
It is recognized that the endeavor con 
stitutes an important Canadian contri 
bution to the development of space 
technology.

The Memorandum of Understanding 
provides that the National Research 
Council of Canada and the National 
Aeronautics and Space Administra 
tion will carry out design reviews from 
time to time and will agree on specific 
design requirements. Any such agree 
ment upon specific design requirements 
will be recorded in a subsidiary docu 
ment between the National Research 
Council of Canada and the National 
Aeronautics and Space Administration.

It is understood that the provision or 
transfer of any technology, hardware 
or technical assistance between Canada 
and the United States of America 
pursuant to the Memorandum of Under 
standing will be subject to the relevant 
laws, and regulations in force from time 
to time in Canada and the United States 
of America, respectively.

It is further understood that, upon 
acceptance and checkout of the first 
remote manipulator system provided 
under the Memorandum of Under 
standing, the National Aeronautics and 
Space Administration accepts full 
responsibility for its operation and 
agrees to absolve the National Research 
Council of Canada and the Govern-

firmation par un échange de notes entre 
nos deux Gouvernements.

Eu égard à la coopération très fé 
conde et mutuellement avantageuse qui 
existe entre nos deux pays depuis de 
nombreuses années dans le domaine 
spatial, j'ai l'honneur de vous informer 
que le Gouvernement des Etats-Unis 
d'Amérique confirme les dispositions 
que renferme le Mémorandum d'accord 
entre la National Aeronautics and 
Space Administration des Etats-Unis 
d'Amérique et le Conseil national de 
recherches du Canada. Il est de fait que 
l'entreprise représente une contribu 
tion importante du Canada à l'avance 
ment de la technologie spatiale.

Le Mémorandum d'accord stipule 
que le Conseil national de recherches 
du Canada et la National Aeronautics 
and Space Administration procéderont 
à l'occasion à des révisions de dessin et 
s'entendront sur les besoins particuliers 
en matière de dessin. Toute entente de 
ce genre sera consignée dans une 
annexe agréée par le Conseil national 
de recherches du Canada et la National 
Aeronautics and Space Administration.

Il est entendu que la fourniture ou le 
transfert de technologie, de matériel ou 
d'assistance technique entre le Canada 
et les Etats-Unis d'Amérique en vertu 
du Mémorandum d'accord seront assu 
jettis aux lois et règlements pertinents 
en vigueur respectivement au Canada 
et aux Etats-Unis d'Amérique.

Il est en outre entendu que sur ré 
ception et après vérification du premier 
télémanipulateur visé par le Mémoran 
dum d'accord, la National Aeronautics 
and Space Administration assume 
l'entière responsabilité de son exploi 
tation et accepte de décharger le Conseil 
national de recherches du Canada et le 
Gouvernement du Canada de toute
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ment of Canada for any loss, damage, 
injury or liability attributable to its 
operation or construction.

If the Government of Canada is pre 
pared to confirm the Memorandum of 
Understanding, I propose that, in 
accordance with article XVIII of the 
Memorandum of Understanding, the 
provisions of the Memorandum of 
Understanding shall take effect on the 
date of Your Excellency's reply re 
cording the Government of Canada's 
confirmation of the Memorandum of 
Understanding. I propose further that 
this note and Your Excellency's reply 
shall constitute an international agree 
ment between our two Governments 
for a Cooperative Program concerning 
the Development and Procurement of 
a Space Shuttle Attached Remote Ma 
nipulator System which shall remain 
in force so long as the Memorandum of 
Understanding shall remain in force.

Accept, Excellency, the renewed 
assurances of my highest consideration.

For the Acting Secretary of State: 
FREDERICK IRVING

His Excellency
Jack Hamilton Warren 

Ambassador of Canada 
Washington

perte, avarie, blessure ou responsabi 
lité imputable à son exploitation ou à sa 
construction.

Si le Gouvernement du Canada est 
disposé à confirmer le Mémorandum 
d'accord, j'ai l'honneur de proposer 
que, conformément à l'article XVIII 
dudit Mémorandum, les dispositions de 
ce dernier entrent en vigueur à la date 
de votre réponse portant confirmation 
par le Gouvernement du Canada. Je 
propose en outre que la présente note et 
votre réponse constituent entre nos 
deux Gouvernements un accord inter 
national en vue d'un Programme de 
coopération pour la mise au point et 
l'acquisition d'un té lé manipulateur de 
navette spatiale, accord qui restera en 
vigueur pendant toute la durée du Mé 
morandum d'accord.

Veuillez agréer, Monsieur l'Ambas 
sadeur, l'assurance renouvelée de ma 
très haute considération.

Pour le Secrétaire d'Etat suppléant : 
FREDERICK IRVING

Son Excellence
M. Jack Hamilton Warren 

Ambassadeur du Canada 
Washington

II

The Canadian Ambassador 
to the Secretary of State

CANADIAN EMBASSY

Excellency,
I have the honor to refer to your 

Excellency's note of June 23, 1976, 
providing the Government of the United 
States of America's confirmation of the

L'Ambassadeur du Canada au Secré 
taire d'Etat des Etats-Unis d'Amé 
rique

AMBASSADE DU CANADA

Monsieur le Secrétaire d'Etat,
J'ai l'honneur de me référer à votre 

note en date du 23 juin 1976 faisant état 
de la confirmation par le Gouverne 
ment des Etats-Unis d'Amérique du
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Memorandum of Understanding be 
tween the National Aeronautics and 
Space Administration of the United 
States of America and the National 
Research Council of Canada for a Co 
operative Program concerning the 
Development and Procurement of a 
Space Shuttle Attached Remote Ma 
nipulator System which was signed for 
the National Aeronautics and Space 
Administration on July 9, 1975, and for 
the National Research Council of 
Canada on July 18, 1975 (hereinafter 
referred to as the "Memorandum of 
Understanding").

In consideration of the very produc 
tive and mutually beneficial cooperation 
which has existed between our two 
countries for many years in space 
projects, I have the honor to inform 
you that the Government of Canada 
also confirms the provisions contained 
in the Memorandum of Understanding 
between the National Aeronautics and 
Space Administration of the United 
States of America and the National Re 
search Council of Canada. It is rec 
ognized that the development of the 
Space Shuttle constitutes an important 
United States of America contribution 
to the development of space tech 
nology.

The Memorandum of Understanding 
provides that the National Research 
Council of Canada and the National 
Aeronautics and Space Administration 
will carry out design reviews from time 
to time and will agree on specific design 
requirements. Any such agreement 
upon specific design requirements will 
be recorded in a subsidiary document 
between the National Research Coun 
cil of Canada and the National Aero 
nautics and Space Administration.

It is understood that the provision or 
transfer of any technology, hardware, 
or technical assistance between Canada 
and the United States of America 
pursuant to the Memorandum of Under-

Protocole d'entente entre la National 
Aeronautics and Space Administration 
des Etats-Unis d'Amérique et le Conseil 
national de recherches du Canada en 
vue d'un Programme de coopération 
pour la mise au point et l'acquisition 
d'un télémanipulateur de navette spa 
tiale signé pour la NASA le 9 juillet 
1975, et pour le ÇNRC le 18 juillet 1975 
(ci-après appelé « Protocole d'en 
tente »).

Eu égard à la coopération très fé 
conde et mutuellement avantageuse qui 
existe depuis plusieurs années entre nos 
deux pays dans le domaine spatial, j'ai 
l'honneur de vous informer que le Gou 
vernement du Canada confirme lui aussi 
les dispositions contenues dans le Pro 
tocole d'entente entre la National Aero 
nautics and Space Administration des 
Etats-Unis d'Amérique et le Conseil 
national de recherches du Canada. Il 
est de fait que la mise au point de la 
navette spatiale représente une contri 
bution importante des Etats-Unis 
d'Amérique à l'avancement de la tech 
nologie spatiale.

Le Protocole d'entente stipule que le 
Conseil national de recherches du 
Canada et la National Aeronautics and 
Space Administration entreprendront 
des révisions de dessin à l'occasion et 
s'entendront sur certains impératifs 
particuliers en matière de dessin. Toute 
entente de ce type sera consignée dans 
une annexe agréée par le Conseil na 
tional de recherches du Canada et la 
National Aeronautics and Space 
Administration.

Il est entendu que la fourniture ou le 
transfert de technologie, de matériel ou 
d'assistance technique entre le Canada 
et les Etats-Unis d'Amérique en vertu 
du Protocole d'entente seront assujettis

Vol. 1059, 1-16031



86 United Nations — Treaty Series • Nations Unies — Recueil des Traités 1977

standing will be subject to the relevant 
laws and regulations in force from time 
to time in Canada and the United States 
of America, respectively.

The Government of Canada notes 
that, upon acceptance and checkout of 
the first remote manipulator system 
provided under the Memorandum of 
Understanding, the National Aero 
nautics and Space Administration 
accepts full responsibility for its opera 
tion and agrees to absolve the National 
Research Council of Canada and the 
Government of Canada for any loss, 
damage, injury or liability attributable 
to its operation or construction.

The Government of Canada also 
accepts Your Excellency's proposal 
that, in accordance with article XVIII 
of the Memorandum of Understanding, 
the provisions of the Memorandum of 
Understanding shall take effect on the 
date of this reply. It is understood that 
Your Excellency's Note and this reply, 
which is equally authentic in English 
and French, shall constitute an inter 
national agreement between our two 
Governments for a Cooperative Pro 
gram concerning the Development and 
Procurement of a Space Shuttle At 
tached Remote Manipulator System 
which shall remain in force as long as 
the Memorandum of Understanding 
shall remain in force.

Accept, Excellency, the renewed 
assurances of my highest consideration.

J. H. WARREN

June 23, 1976.

The Honorable
Henry A. Kissinger 

The Secretary of State 
Washington, D,C.

aux lois et règlements pertinents en 
vigueur au Canada et aux Etats-Unis 
d'Amérique.

Le Gouvernement du Canada note 
que sur réception et après vérification 
du premier télémanipulateur visé par le 
Protocole d'entente, la National Aero 
nautics and Space Administration 
assume l'entière responsabilité de son 
exploitation et accepte de décharger le 
Conseil national de recherches du 
Canada ainsi que le Gouvernement du 
Canada de tout dommage, perte, bles 
sure ou responsabilité imputable à son 
exploitation ou à sa construction.

Le Gouvernement du Canada accepte 
également la proposition de Son Excel 
lence voulant que, conformément à l'ar 
ticle XVIII du Protocole d'entente, 
celui-ci entre en vigueur à la date de la 
présente réponse. Il est convenu que 
la note de Votre Excellence de même 
que la présente réponse, qui fait éga 
lement foi en français et en anglais, 
constituent un accord international 
entre nos deux Gouvernements en vue 
d'un Programme de coopération pour 
la mise au point et l'acquisition d'un 
télémanipulateur de navette spatiale. 
Cet accord reste en vigueur pour la 
durée du Protocole d'entente.

Je vous prie d'agréer, Monsieur le 
Secrétaire d'Etat, les assurances de ma 
plus haute considération.

J. H. WARREN

Le 23 juin 1976.

L'Honorable
Henry A. Kissinger 

Secrétaire d'Etat 
Washington, D.C.
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MEMORANDUM OF UNDERSTANDING BETWEEN THE NA 
TIONAL AERONAUTICS AND SPACE ADMINISTRATION AND 
THE NATIONAL RESEARCH COUNCIL OF CANADA FOR A 
CO-OPERATIVE PROGRAM CONCERNING THE DEVELOP 
MENT AND PROCUREMENT OF A SPACE SHUTTLE AT 
TACHED REMOTE MANIPULATOR SYSTEM

PREAMBLE
Pursuant to the offer of the Government of the United States of America 

to the Government of Canada to participate in the major US Space Program 
which follows the Apollo Program, and, in particular, in the development of the 
Space Transportation System (STS) based on the Space Shuttle, the execution 
of which has been entrusted by the Government of the United States of America 
to the National Aeronautics and Space Administration (NASA), the National 
Research Council of Canada (NRCC), an agency of the Government of Canada, 
has manifested its desire to develop a Space Shuttle Attached Remote Manipu 
lator System, hereinafter referred to as "RMS" for the purpose of participation 
in the Space Shuttle Program. In order to provide for appropriate association 
of the two agencies in the execution of these programs and in order to assure 
the necessary coordination between them, NASA, acting for, and on behalf of, 
the Government of the United States of America, and NRCC, acting for, and on 
behalf of, the Government of Canada, have drawn up this Memorandum of 
Understanding which sets out the particular terms and conditions under which 
such association and coordination will be effected.

Article I. OBJECTIVES
The purpose of this Memorandum of Understanding is to provide for the 

implementation of a cooperative program in which NRCC undertakes to assure 
the design, development, manufacture and delivery by a Canadian Industrial 
Team of the first flight unit of an RMS, and other items described in this Memo 
randum. This flight unit will be used as an element to be integrated with the 
Space Shuttle. This Memorandum sets out, furthermore, the provisions for access 
by Canada to the use of the Space Shuttle and for the procurement by NASA 
of additional RMS units and establishes the cooperative structure between NASA 
and NRCC for dealing with all questions concerning interface between the Shuttle 
and RMS programs.

Article II. GENERAL DESCRIPTION OF THE RMS PROJECT
1. Summary description of the RMS Project. The RMS to be developed 

under this cooperative program will be designed for the handling of Shuttle 
payloads. The RMS will be installed adjacent to the Orbiter payload bay and 
will be operated from the Orbiter aft flight deck. The RMS will be capable of 
performing several operations with the aid of special guideways and payload 
retention devices installed in the Orbiter; it will be capable of removing the 
payload from the cargo bay and deploying the payload in a stabilized condition; 
it will be capable of attachment to a stabilized payload in the retrieval zone and 
moving the payload into retention facilities in the cargo bay; it will be capable 
of performing certain payload servicing operations; and it will support extra 
vehicular activity, including extravehicular rescue operations.
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2. Remote Manipulator System summary description. The term "Remote 
Manipulator System" is understood to include the following assemblies, com 
ponents and subsystems:
a. right- and left-hand Shuttle attached manipulator arms;
b. right- and left-hand standard end effectors;
c. Orbiter aft flight deck RMS control station;
d. closed circuit television camera and light mounted on each manipulator arm for 

monitoring and feedback of RMS operations. These items shall be identical 
to the television cameras and lights developed by NASA for use in the pay- 
load bay;

e. wiring, cabling and associated electronics necessary for the integrated func 
tioning of the foregoing items (a) through (d) and for interface with the Shuttle 
Orbiter. Wiring, cabling, and electronics do not include any interconnections 
from the manipulator arm to the control console or any other connections, 
such as lighting, that will interfere with Orbiter circuitry;

/. logic, control laws and mathematical formulations necessary for develop 
ment of software to incorporate RMS functions into the Orbiter computer and 
subsystem management subsystems. The control system provides the capa 
bility to operate two manipulator arms in serial-only (non-simultaneous) mode. 
Capability is provided to hold or lock the payload with one manipulator 
while operating the second;

g. RMS general purpose simulator,
h. RMS operational training simulator hardware;
/. handbooks, drawings, and other documents necessary for maintenance and 

operation of the foregoing. More complete descriptions of all the foregoing, 
identification of ancillary hardware, and requirements therefor shall be con 
tained in the NASA RMS requirements document to be supplied NRCC 
for Phase B studies and to be comprehensively reviewed and updated at the 
conclusion thereof.

3. RMS first flight unit. For purposes of this Memorandum of Under 
standing, references to the RMS first flight unit are understood to include one 
complete system as described in items (a) through (f) above (except that only 
one manipulator arm with associated television and light and one end effector 
is required for delivery) plus applicable items in (/).

Moreover, NRCC responsibility for the first flight unit is understood to 
include DDT&E (Design, Development, Test and Evaluation) for the RMS, 
the first flight unit, and other qualification, engineering, and mock-up units as 
agreed in the Joint RMS Project Plan.

4. Commonality. In the interest of minimizing developmental and opera 
tional costs, and maximizing reliability, an effort will be made to optimize com 
monality between RMS and Space Shuttle components.

Article III. PHASING AND SCHEDULING
1. Requirement studies. RMS requirements are expected to be completed 

by NASA around mid-1975.
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2. Phase B studies. Upon the completion of the requirement studies, the 
NRCC will proceed into a Phase B study (Definition and Preliminary Design) 
of the RMS. It is anticipated that this effort will be completed during 1976. 
During this time, an RMS general purpose simulator will be constructed by 
Canada. This simulator will be capable of modeling the RMS system in mathe 
matical form and later in hardware form.

3. Phases C and D. At the completion of the Phase B studies, the Parties 
will mutually agree on a design for immediate implementation and development 
in Canada for Phases C and D (final design and hardware development and 
manufacture).

4. Completion schedules. It is currently planned that the first research 
and development space flight of the Space Shuttle will occur in the second quarter 
of 1979. Delivery of the RMS first flight unit should be planned to occur in the 
first quarter of 1979 to permit installation and checkout of the RMS at the KSC 
checkout and launch facility. Additionally, certain components or elements of 
the RMS may be required to be delivered earlier so that they may be integrated 
into the Orbiter vehicle while it is at the prime contractor's final assembly and 
systems installation site.

Detailed delivery requirements will be covered in the RMS Joint Project 
Plan.

5. Schedule changes. Each Party will keep the other fully and currently 
informed of factors affecting the schedules of the Space Shuttle and of the RMS, 
respectively, and their potential effects on flight readiness.

Article IV. DEVELOPMENT PLANS
The foregoing general descriptions of the RMS project and of the phasing, 

scheduling, managerial and working arrangements will be defined in greater 
detail in a Joint RMS Project Plan. The Parties recognize that many issues remain 
to be resolved and "me Joint RMS Project Plan will be developed and updated 
as appropriate by trie RMS Project Managers and Headquarters RMS Coor 
dinators. This plan is to be based on the results of the preliminary definition and 
trade-off studies, and on the final definition of, and the requirements for integra 
tion with, the Space Shuttle.

Article V. RESPECTIVE RESPONSIBILITIES FOR RMS PROJECT
1. NRCC responsibilities. NRCC will be responsible for all arrangements 

with the Canadian Industrial Team in order to provide for the following:
a. design and develop the RMS system as defined in article II, 2;
b. design, develop and manufacture the RMS first flight unit (as defined in 

article II, 3), appropriate RMS ground support equipment, initial RMS flight 
unit spares along with drawings and documentation necessary for integration, 
operation and maintenance of the flight RMS system and for the purpose of 
conducting design reviews for all of the foregoing;

c. design, develop and manufacture RMS simulator hardware for operational 
training purposes in accordance with article VIII, 2;

d. test for acceptance of above equipment as determined by mutual agreement 
by NASA and NRCC in order to meet the agreed specifications;
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e. design, develop and manufacture such elements as NRCC and NASA may 
agree to be necessary for the program in addition to those listed in (b) and (c) 
above;

/. deliver to NASA at US sites designated by NASA the items listed above. 
This does not include the RMS general purpose simulator noted below;

g. establish in the US and accommodate in Canada an agreed complement of 
liaison personnel;

h. provide all necessary engineering integration information, in part through 
representation at appropriate Space Shuttle Program meetings in the US and 
joint RMS project reviews, and in part through other reporting mechanisms 
to be agreed upon;

/. provide agreed progress and status information;
j. following delivery of the above RMS simulator hardware (not including the 

RMS general purpose simulator noted below) and RMS first flight unit, 
maintain and fund an RMS sustaining engineering capability through the first 
six Space Shuttle manned orbiting missions, and ensure, for NASA's account, 
the future availability to NASA of such engineering capability to meet NASA's 
operating requirements on the same basis as would apply to NRCC;

k. ensure the production in Canada for procurement by NASA of subsequent 
flight units, components and spares;

/. design, construct and operate an RMS general purpose simulator in Canada 
and make it available for NASA Space Shuttle Program use in accordance 
with agreed schedules at no charge.

2. NASA responsibilities. The responsibilities of NASA are as follows:
a. establish RMS requirements consistent with the description of the RMS given 

in article II, 2;
b. establish in Canada and accommodate in the US an agreed complement of 

liaison personnel;
c. consult as it is mutually agreed to be necessary on technical and managerial 

problems;
d, provide all necessary engineering interface information; 
e. provide agreed progress and status information;
/. monitor the Canadian Industrial Team's DDT&E and manufacturing progress 

as defined in the Joint RMS Project Plan;
g. review and concur in the implementation of NRCC activities critical to the 

NASA program requirements for the RMS as defined in the Joint RMS Project 
Plan;

h. specify, in order to assure successful operation of the RMS in the Space 
Shuttle system, operational plans and hardware and operational interfaces as 
defined by the Joint RMS Project Plan;

/. conduct systems analyses for development of operational concepts and utiliza 
tion plans, and assess the impact of changes at all RMS external interfaces;

j. develop the closed circuit television system and payload bay lights for use 
with the RMS as well as selected peripheral components necessary to the
Vol. 1059, I-I6031
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successful operation of the RMS (e.g., on-board computer, viewing ports,, 
interface with Space Shuttle ACS);

k. manage all operational activities outside of Canada subsequent to the delivery 
of the RMS, including equipment integration, crew training, checkout, flight 
operations and refurbishment.

3. By agreement between the NASA Administrator and the President of 
NRCC, changes may be made in the above responsibilities as may be desirable 
for the implementation of this cooperative program.

Article VI. COORDINATION; LIAISON; REVIEWS
1. Headquarters RMS Coordinators. Each of the Parties shall designate 

in their respective Headquarters an RMS Coordinator responsible for the overall 
coordination of this cooperative program.

2. RMS Project Managers. In addition, each of the Parties will designate 
an RMS Project Manager responsible for the day-to-day management and the 
implementation of this cooperative program.

3. Joint RMS working group (JRMSWG). The two Project Managers 
will together establish a joint RMS working group with appropriate technical 
representatives from each Party. The Project Managers will be co-chairmen 
of the JRMSWG. The JRMSWG will be the principal mechanism for:
a. the exchange of information necessary to inform both Parties fully of the 

status of both the Space Shuttle and the RMS;
b. monitoring interface items, problems and solutions;
c. early identification of issues or problems of either Party which may affect 

the other;
d. assuring early action with respect to any problems and new or revised 

requirements.
4. Liaison. The Parties shall each provide and accommodate liaison 

representation in the US and in Canada at levels as mutually agreed. The repre 
sentation shall be such as to assure each Party adequate visibility of the other's 
progress with regard to interfaces and their control. NRCC shall have repre 
sentation on the appropriate Space Shuttle change control board to assure ade 
quate opportunity to present the views and interests of NRCC with respect to 
any change affecting the RMS Project. The Canadian representatives on the 
board will have a voice but will not vote. NASA will have similar representation 
on the comparable NRCC RMS Board. NRCC and NASA will authorize and 
arrange for visits to their respective contractors as required; contractor-to- 
contractor visits will be under the auspices of, and monitored by, both NRCC 
and NASA personnel.

5. Joint RMS reviews. A schedule of preliminary and critical design 
reviews for the RMS shall be made, with joint participation of NRCC and NASA 
in all such reviews. These and other joint RMS reviews shall be defined and 
scheduled in the RMS Joint Project Plan. Any implications from Shuttle reviews 
having a bearing on RMS will be addressed and transmitted to NRCC expe-
ditiously.
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Article VIL DEVELOPMENT FUNDING
1. Costs. NASA and NRCC will each bear the full costs of discharging 

their respective responsibilities arising from this cooperative program, including 
travel and subsistence of their own personnel and transportation charges for all 
equipment for which they are responsible.

It is recognized that present cost estimates for the Remote Manipulator 
System may prove to be deficient due to inadequate definition of the scope of 
the system and NASA requirements. NRCC shall, therefore, include the devel 
opment of cost estimates as an integral part of its Phase B studies. At the con 
clusion of Phase B studies, NRCC and NASA shall jointly review the cost esti 
mates and estimate the funding commitment required of NRCC.

2. Design changes. While NASA reserves the right to require changes 
affecting the interfaces or operational interactions between the Space Shuttle 
and the RMS, NASA recognizes that basic changes in its RMS requirements 
could lead to exceptional expenditures by NRCC. Conversely, NRCC recognizes 
that changes to the design of the RMS which impact the RMS/Space Shuttle 
interface could lead to significant additional NASA expenditures.

, Both NASA fand NRCC will, therefore, exercise tight control on changes. 
Tjhiis will be facilitated by cross representation on appropriate NASA and NRCC 
change boards, To the extent that changes affect the Space Shuttle and RMS, 
NASA arid N&.CC will bear the increases in the cost of their respective Space 
Shuttle and RMS development contracts as provided in paragraph 1 above.

3. Availability of funds. The commitments by NASA and NRCC to carry 
out this cooperative program are subject to availability of funds.

4. Principle on pricing. Neither Party will seek to recover government 
research and development costs incurred in the development of RMS items 
procured from the other in connection with this cooperative program.

At the conclusion of Phase B studies, NRCC will submit to NASA bud 
getary and planning estimates, forecasting the costs of those items NASA is 
expected to procure under the terms of this Memorandum of Understanding. The 
budgetary and planning estimates shall detail the cost data supporting the stated 
unit and total costs. More detailed and refined budgetary and planning estimates 
shall be prepared by NRCC and submitted to NASA at the Critical Design Review 
for the RMS. These budgetary and planning estimates shall be non-binding on 
NRCC and the Canadian Industrial Team but will be major ingredients in the 
process of determining "reasonable costs" of those items to be procured by 
NASA.

Article VIII. NASA PROCUREMENT OF RMS AND SIMULATOR HARDWARE
1. NASA procurement of RMS. a. Subsequent to the delivery by the 

Canadian Industrial Team of the RMS and other items referred to in arti 
cle V. 1. b, NASA agrees to procure from the Canadian Industrial Team what 
ever additional items of this type it may require for programmatic reasons, 
provided that they are available to the agreed specifications and schedules and 
at reasonable prices to be agreed. NASA should give an initial procurement 
order of at least two RMS flight systems, as defined in article II, 2 (excluding 
items g and h), plus appropriate spares at least one year before the delivery of
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the RMS system referred to above. The number of RMS systems in this initial 
procurement order may be reviewed and revised upward in 1976.

b. Recognizing the desirability of gaining operational experience with the 
first flight unit before ordering additional units, but that the price and availability 
of production units will be dependent on the maintenance of a continuing 
full production capability, NASA will endeavor to provide significant lead time 
for any procurement order.

2. NASA procurement of simulator hardware. It is agreed that RMS 
simulator hardware for operational training purposes is required by NASA to 
support the Space Shuttle Program. This training simulator hardware shall be 
built to specifications provided by NASA, at a price to be agreed, and NASA 
shall procure the simulator hardware from the Canadian Industrial Team for 
delivery in early 1978.

Article IX. PROSPECTIVE REQUIREMENTS
1. New manipulator systems. NASA will endeavor to give NRCC 

advanced notice of any prospective requirements for substantially modified or 
entirely new manipulator systems so as to provide NRCC with an opportunity 
to make cooperative proposals which might meet such requirements.

2. Subsequent RMS requirements. For aiiy subsequent NASA RMS 
requirements which are not substantially met by the RMS developed under this 
cooperative program, NASA will have the right, but not the obligation, to meet 
such requirements by making the necessary modifications to the RMS developed 
under this cooperative program, in which case details of the modifications shall 
be made known to NRCC in an expeditious manner. In this case, NASA agrees 
at least to purchase the unmodified units, less any subassemblies that are not 
required, from the Canadian Industrial Team, provided they are available to other 
wise agreed specifications and schedules and at reasonable prices to be agreed.

Article X. CONTINGENCIES
1. Non-completion of first flight unit or failure to meet agreed specifica 

tions. If the Canadian Industrial Team fails tip perform ill accordance with the 
provisions of this Memorandum of Understanding, or so fails to make progress 
in meeting agreed specifications in accordance with schedules stated iii the RMS 
Joint Project Plan as to endanger performance under the terms of this Memorandum 
of Understanding, and, in either of these cîrcûhlstànces, does not correct such 
failure within a reasonable period of time upon written receipt from NASA 
specifying such condition or conditions:

a. NASA may, Under such circumstances, initiate separate and independent 
development of any RMS or major subsystem substantially duplicating the design 
and capabilities of the RMS.

b. NASA's obligations shall lapse and NRCC shall turn over to NASA without 
charge and without delay all drawings, RMS hardware and documentation relating 
thereto produced under this cooperative program. The right of NASA to use the 
said drawings, hardware and documentation shall be limited to the completion 
and operation of the RMS. NRCC shall ensure that it will be in a position to
provide as hardware, at NASA's account, any proprietary item for which it does
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not hold transmissible rights to reproduction. This provision applies also to the 
RMS operational training simulator hardware to be developed by Canada.

c. NASA shall, under such circumstances, continue to have necessary and 
reasonable access to the RMS general purpose simulator until 1980 at no charge 
and thereafter on a cost recoverable basis to be agreed by NASA and NRCC.

2. If NRCC, for any reason, should abandon the development of the RMS, 
the provisions of paragraph 1 immediately above shall apply.

3. Non-availability of subsequent RMS. If RMS systems, components and 
spares required by NASA after the first flight unit are not available to NASA 
in accordance with the agreed specifications and schedules and at reasonable 
prices to be agreed, NASA shall be free to produce such units, and NRCC will 
turn over to NASA all drawings and documents produced under this cooperative 
program without charge and, at NASA option, existing hardware, tooling and 
special test equipment at reasonable cost. To provide for NASA production of 
RMS under such circumstances, NRCC will arrange, in advance, on a contingency 
basis, any necessary licensing arrangements and for provision of any proprietary 
item for which licensing arrangements are not possible.

Article XI. NASA ABSTENTION FROM RMS DEVELOPMENT
While, except for the circumstances provided in article X, NASA will refrain 

from separate and independent development of any RMS or major subsystem 
substantially duplicating the design and capabilities of the RMS, it is agreed that 
NASA shall not be precluded from undertaking systems analyses and pursuing 
independent supporting technology efforts in selected areas to augment its 
capability to monitor and assess Canadian progress. It is also understood that 
NASA may pursue technology developments directed at advancements in the 
state-of-the-art beyond that directly related to this RMS; may study, but not 
develop, entirely different manipulator systems duplicative of the capabilities of 
this RMS; and may study and develop non-duplicative remote manipulator 
systems without restriction.

Article XII. ACCESS TO TECHNOLOGY AND TECHNICAL ASSISTANCE
1. Provision of technical and engineering information, a. With respect 

to technical and engineering information which is necessary for the proper inte 
gration of the RMS with the Space Shuttle system, NASA will make such 
information available to NRCC and the Canadian Industrial Team. NRCC will 
make available to NASA and its contractors that RMS technical and engineering 
information required for the same purpose as well as any additional RMS technical 
information and data which NASA determines are necessary to carry out its 
functions of Space Shuttle operation, maintenance, training, and user interface 
activity.

b. With respect to technical and engineering information necessary for the 
development of the RMS, NASA and NRCC consider that the Canadian side 
already possesses the essential technological capability to carry out this devel 
opment. Should technical circumstances or difficulties arise where the success 
of the program is at hazard, the matter will be considered by the Joint RMS 
Working Group and, if not resolved by it, will be referred as necessary to suc 
cessively higher levels for resolution.
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2. Form of assistance. In providing such help to NRCC as may be agreed, 
NASA may respond on an in-house basis or may refer NRCC and/or its con 
tractors to US contractors. NASA reserves the right to arrange for such assist 
ance in the form of hardware rather than technology or technical and engineering 
information.

3. Conditions for provision of technical and engineering information, 
a. To the extent that any technology or technical and engineering information 
is designated by a Party as "FOR RMS USE ONLY" or by one of its contractors 
as proprietary in accordance with article XV, it is agreed that the receiving 
Party and its contractors will not use such designated technology or information 
for purposes other than to accomplish the tasks under this program, and will 
not transfer it to a Party not participating in the RMS Project without prior 
agreement of the designating Party or its contractor. Provided, however, that 
RMS information and data furnished by NRCC or the Canadian Industrial Team 
pertaining to functional characteristics, performance and operating charac 
teristics, RMS/Space Shuttle integration (including form, fit and function data), 
and installation maintenance, operating and training manuals which are required 
by NASA and its contractors to operate and maintain the Space Shuttle and 
interface with its users will not be designated as "FOR RMS USE ONLY" or as 
proprietary and will be furnished without restrictions.

b. To the extent that NASA and NRCC can each make the required informa 
tion readily available, it will do so without charge; in other cases, NASA and 
NRCC will each use its best efforts to facilitate its availability on favorable con 
ditions.

4. Joint definition of areas. The two Parties shall provide for the earliest 
possible joint definition of areas in which help in the procurement of hardware 
and technical assistance from US Government agencies or nationals may be 
required.

5. Quality control. Where NRCC and its contractors need to procure 
US hardware, NASA agrees to use its good offices in connection with arranging 
the services of US Government quality control and acceptance and cost control 
and auditing personnel in US plants where available and appropriate. NRCC, 
similarly, will arrange for Canadian Government quality control personnel to 
monitor the quality requirements of the RMS program at the plants of the Canadian 
Industrial Team consistent with reciprocal quality arrangements currently in force 
in relation to the US-Canada defense sharing agreements.

6. Facilitation of export licenses. Early advance notification of con 
templated procurements by the Canadian Industrial Team of US hardware, 
technology, or technical and engineering information is to be provided to facilitate 
assistance by NASA in connection with arrangements for export licenses, should 
such be necessary, consistent with applicable US laws and regulations.

7. Use of US facilities. Where it is jointly determined that it is appro 
priate and necessary for the conduct of the cooperative program, NASA will 
use its good offices in connection with arranging for the use of US Government 
or contractors' facilities by NRCC and/or its contractors.
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Article XIII, PRINCIPLES CONCERNING ACCESS TO AND USE OF THE 
SPACE SHUTTLE AND THE RMS SYSTEM

1. Planning. There shall be adequate Canadian participation in NASA 
planning for Space Shuttle payload requirements, with a view to providing for 
inputs relevant to RMS design, interface requirements and utilization.

2. Special provisions for the use of the RMS first flight unit. a. In order 
to assure the integrity of operation and management of the Space Shuttle system, 
NASA shall have full control over the RMS first flight unit after its delivery, 
including unrestricted use free of cost.

b. Without prejudice to the Space Shuttle system test and experimental 
test objectives of the first flight, the RMS test objectives will be jointly planned 
on a cooperative basis.

c. NASA may make any modifications to the RMS first flight unit which 
it desires. Should NASA find it desirable to effect major modifications to this 
unit, these shall be discussed with NRCC which will be given the opportunity 
to provide modification kits on a mutually agreed basis.

3. Space Shuttle availability and preferred access to participants. While 
it is premature to define the ultimate terms and conditions for operation and use 
of the Shuttle system, it is expected that the following principles will apply and 
will be the subject of more precise definition at a later time.

a. NASA will make the Shuttle and Spacelab available, for spacecraft 
launches, servicing missions, experiments and applications, to Canadian organ 
izations designated by the Government of Canada to operate space systems on 
either a cooperative (non-cost) or cost-reimbursable basis in a manner con 
sistent with the October 9, 1972, statement of United States policy regarding the 
provision of launch assistance.

b. In regard to such space missions proposed on a reimbursable basis, 
NASA shall provide access for Shuttle and Spacelab use to Canada in preference 
to countries not participating in the development of the Space Transportation 
System considering, in recognition of Canada's participation in this cooperative 
program, that this will be equitable in the event of payload limitation or scheduling 
conflict.

c. Scientific experiments or applications proposed for cooperative flight will 
be selected on the basis of merit in accordance with continuing NASA policy. 
In recognition of Canada's participation in the RMS cooperative project, such 
Canadian proposals for cooperative flights on the Space Transportation System 
will be given preference over the proposals of countries not participating in the 
development of the Space Transportation System provided their merit is at least 
equal to the merit of the proposals of non-participating countries. NRCC will 
have an opportunity to express its views with respect to the judgment of merit 
regarding its cooperative proposals.

4. Access to conventional launch facilities. To meet Canadian launch 
requirements up to the time that only Space Shuttle services are available, NASA 
will provide conventional rocket launch services to Canadian organizations 
designated by the Government of Canada to operate space systems. These 
services are to be made available on either a cooperative (non-cost) or a cost- 
reimbursable basis on terms that are non-discriminatory in accordance with
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the October 9, 1972, statement of United States policy governing the provision of 
launch assistance and pursuant to terms and conditions to be agreed upon by 
the competent US and Canadian authorities.

Article XIV. PUBLIC INFORMATION
Each Party is free to release public information regarding its own efforts 

in connection with this cooperative program. However, it undertakes to coor 
dinate in advance any public information activities which relate to the other 
Party's responsibilities or performance.

Article XV. PATENTS AND PROPRIETARY INFORMATION
Each of the Parties and their contractors shall retain unaffected all rights 

which they have with respect to any patents and/or proprietary information, 
whether or not they antedate this Memorandum of Understanding. Where it is 
mutually determined that patentable or proprietary information should be trans 
ferred in the interest of successfully implementing this cooperative program, this 
may be done, under arrangements which fully recognize and protect the rights 
involved. In addition, each of the Parties shall use its best efforts to secure from 
its contractors the rights necessary to discharge the obligations contained in this 
Memorandum of Understanding in accordance with its internal rules.

Article XVI. SETTLEMENT OF DISPUTES
1. Any disputes in the interpretation or implementation of the terms of 

this cooperative program shall be referred to the NASA Administrator and the 
President of NRCC for settlement.

2. Should the NASA Administrator and the President of NRCC be unable 
to resolve such disputes, they may be submitted to such other forms of resolution 
or arbitration as may be agreed.

Article XVII. DURATION
This Memorandum of Understanding shall remain in force until January 1, 

1985, or for at least five years after the date of the first flight of the RMS, 
whichever is later. Thereafter this Memorandum shall be extended for three years 
or for such further periods as NASA and NRCC may agree unless either Party 
gives notice of termination prior to January 1, 1985, or prior to the expiration 
of the five years, whichever is applicable.

Article XVHI. ENTRY INTO FORCE
This Memorandum of Understanding shall enter into force upon signature 

by the Administrator of the National Aeronautics and Space Administration and 
the President of the National Research Council of Canada and confirmation of 
this Memorandum of Understanding by exchange of notes between the two 
Governments.

W. G. SCHNEIDER JAMES C. FLETCHER
For the National Research Council For the National Aeronautics 

of Canada and Space Administration
Date: July 18, 1975 Date: July 9, 1975
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