7. //3-55/05

,
SECURITY WARNING

This document is classified SECRET and must
be handled in accordance with the existing regu-
lations pertaining to information classified

SECRET published by the Canadian Government.

THE UNAUTHORIZED RETENTION OR
DESTRUCTION OF THIS DOCUMENT IS PRO-

HIBITED.

This brochure has been specially prepared for
the Canadian Government and its attendant
services. The information and data contained
herein is the property of Avro Aircraft Limited
and the recipient shall not transfer, copy,
reprint, divulge or use any portion of it without

the prior consent of Avro Aircraft Limited.

This is copy number 67

Issued to



SECRET

STATEMENT OF WORK (Issue 2)

ARROW PROGRAM

BROCHURE AD-51

22 MAY 1958

'Y ey

L

AVRO A/RCRAFT LIMITED

MALTON - ONTARIO

v g3 e g
sl @A jf’.‘mJ



AVRO A/RCRAFT LIMITED e

g 1

AVRO KRR

s

TABLE OF CONTENTS 14"
E,,_% ﬁ@%‘w“

Y

GENERAL
PART
1 Specifications and Preliminary Design
S 2 ARROW 1
3 ARROW 2
4 Test Programs
5 Mock-up and Evaluation
6 Data
7 Studies
8 Weapon System Demonstration and Support to the RCAF

and other Associate Contractors

5 Engineering Support to Production
10 Ground Support Equipment and Trainers
11’ Repair and Overhaul
12 Miscellaneous
SUPPORT

Support from Canadian Government Agencies
Support from Orenda Engines Limited
Support from Radio Corporation of America
Support from Canadair Limited

EXCLUSIONS

SCHEDULES OF DELIVERY DATES

APPENDICES
1 Instrumentation and Instrument Pack Allocation
and Responsibility

2 ARROW Wind Tunnel Program
3 ARROW Free Flight Model Program
4 Antenna Research Models and Mock-ups
5 ARROW 2 Aircraft for Sparrow Missile Development
6 ARROW Test Components
7 Ground Test Rigs
8 Cancelled
g CTV Flight Test Program for Canadair

10 Ground Support Equipment Mock-ups

11 Engineering Data and Reports

12 ASTRA 1 Joint Studies and Reports by RCA and

AVRO

v
ow

PAGE

U1 W v

(o]

11

16

19
24
26
28
29

31
32
33
35

36

38

47
50
53
54
55
56
59
60
61
62
63

65

SECRET




AVRO A/RCRAFT LIMITED Sy -
AVRO AREP
LY * : ;,y

APPENDICES

13

14
15
16
17
18
19.
20

TABLE OF CONTENTS (Cont'd)

’

Instrumentation Provisions for RCAF Phase 2
Flight Testing

ARROW 1 Aircraft for ASTRA I Development

Flight Test Vehicle for Iroquois Engine

Sparrow Launchers

Escape System Sled Testing

Chase Aircraft for ARROW Airframe Development

Airframe System Trainers

(a) Department of Defence Production Draft
Statement of Responsibility dated
November 27, 1957.

(b) AVRO Letter to Department of Defence
Production, reference C14—5/5423, dated
December 30, 1957.

PAGE

66
67
68
69
70
71
72
73

82

SECRET

ii



§ ; Q SECRET

AVRO A/RCRAFT LIMITED

g

GENERAL

As an Associate Contractor, Avro Aircraft Limited shall accom-
plish the design, development, manufacture and test of the ARROW airframe
and aircraft. Avro Aircraft Limited shall also perform the functions of the
ARROW Weapon System Co-ordinating Contractor in accordance with the
principles set forth in Department of Defence Production draft Statement of
Responsibility dated November 27, 1957 and AVRO letter to Department of
Defence Production reference C17-5/5423 dated December 30, 1957. These
documents are attached as Appendix 20. .

Except where otherwise stated, this Statement of Work covers
activities through December 31, 1960.

Avro Aircraft Limited shall accomplish the specific items of work
outlined herein.
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I.1

1. 2.

Le 2

1.2

\

PART 1

SPECIFICATIONS AND PRELIMINARY DESIGN

Preliminary engineering of the ARROW aircraft, including design
study and submission of a preliminary design.

Bt . trnaists 1 iliduien

Preparation and revision, as necessary, of model specifications

for: LD n ;)/‘
g
The ARROW 2 Weapon System 25219 e 5237

The ARROW 1 Aircraft

The ARROW 2 Airframe and GSM Installations - Developmental

- -~ 3

Version L

The ARROW 2 Airframe and GSM Installations - Operational
Version PR ¥ 25237
Ground Support Equipment for the ARROW 2 Airframe and GSM
Installations

Assistance to the RCAF in the preparation and/or review of
requirements specifications for the ARROW Weapon System and
its subsystems.

Evaluation of Associate Contractors' Model Specifications for the
subsystems of the ARROW Weapon System to determine compat-
ibility with ARROW Weapon System objectives.

Evaluation of proposed changes to requirement and model spec-
ification to determine their effect on the ARROW Weapon System.
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PART 2

ARROW 1

de 1 ARROW 1 Airframe Design and Development:

Z:l:1 ARROW 1 basic airframe design comprising design and/or specifi-
cation of structure and systems, contractor-furnished equipment
and installation of CFE and GFE including J75 engines and interim
electronic system.

2.1.2 Continuing development, beyond basic design, of items in 2. 1. 1.
This shall include installation of development changes in aircraft
allocated to airframe development.

2:1: 3 Investigation of change requests and incorporation into the airframe

design, specifications, and/or mock-ups of agreed changes result-
ing from the mock-up or evaluation conferences.

2.1.4 Investigations preparatory to ram changes iring special
2.1.5  Statissicaland techaical a & of defects r d on the airframe
and associated GSE during the airi e developmen ;;6gram.

2,2 ARROW 1 Tooling

2.2.1 Process planning, design, development and manufacture or acquis-
ition of such tooling, master models, jigs, dies, interchangeability
media, fixtures and gauges as may be required for the airframe
production and assembly of five ARROW 1 aircraft.

2o s Process planning, design and manufacture or acquisition of such
production tooling as may be required for the manufacture and/or
incorporation of modification kits for the ARROW 1 aircraft.

2.2, 3 Maintenance, process planning, repair and replacement of tooling

acquired under paragraph 2. 2.1 and 2. 2.2. Funds provide for tool
maintenance through March 31, 1958.

2:3 Manufacture of 5 ARROW 1 Aircraft

2.3, 1 The manufacture of airframes for, and the assembly of five ARROW 1
aircraft, including the procurement of related contractor-furnished
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equipment and airframe sensing instrumentation for them, and the
pgocurement of airborne data recording instrumentation for ARROW 1=
aircraft allocated to airframe development. These aircraft shall be

as follows:

25201 ARROW 1 aircraft to Model Specification AAMS-105/1, in-
strumented for airframe development.

25202 Same as 25201

25203 ARROW 1 aircraft to Model Specification AAMS-105/1, in-
strumented for airframe development and weapon pack
development.

25204 ARROW 1 aircraft to Model Specification AAMS-105/1 with
and AVRO airframe instrumentation and with ARROW 2 radar
25205 nose.

(See Appendix 14 for details of aircraft 25204 and 25205).
NOTE: For further information on instrumentation see Appendix 1.

Manufacturing costs include all those required to progress
these aircraft through first flight. On completion of the
first flight these aircraft shall be accepted by the RCAF and
transferred back to Avro Aircraft Limited to carry out the
various phases of the flight test development program.

Manufacture and/or acquisition of spare parts and assemblies pro-
posed by AVRO as being required for the maintenance of ARROW 1
airframes, and approved by the RCAF, including packaging and
storage as necessary.

Manufacture and/or acquisition of modification kits for ARROW 1
airframes and the incorporation of such modifications prior to
RCAF acceptance, including packaging and storage as necessary.
Work covered by paragraph 9. 4 is excluded.
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PART 3

ARROW 2

- ARROW 2 Airframe Design and Development:

ARROW 2 basic airframe design comprising design and/or specifi-
cation of structure and systems, external fuel tank, Sparrow 2 Mk 1
weapon pack and launchers, contractor-furnished equipment, and
installation of CFE and GFE as defined in the Model Specification
for the ARROW 2 airframe and installed GSM, including Iroquois
engine, ASTRA I electronic system and Sparrow missiles.

Continuing development, beyond basic design, of items in 3.1.1,
including continuation of escape system design and development,
and continuation of radome design and development initiated for air-
craft 25204 and 25205. This shall include installation of such
development changes in aircraft allocated to airframe development.

Investigation of change requests and incorporation into the airframe
design and/or mock-ups of agreed changes resulting from the mock-
up or evaluation conferences.

Investigations preparatory to the issue of proposal documents for
work requiring special authorization and investigation preparatory
to amendments to the contract.

Statistical and technic nalysi efects orted on the air-
frame-and associated GSE.

/;i¢2é154o—~ﬁf ﬁiﬁ;ﬁ:: *;C:

ARROW 2 Tooling

Process planning, design, development and manufacture or acquis-
ition of such tooling, master models, jigs, dies, interchangeability
media, fixtures and gauges as may be required for the production
of 32 ARROW 2 aircraft and the continued production of ARROW 2
aircraft at the rate of 4 aircraft per month thereafter, including
tooling for long range fuel tank, Sparrow 2 Mk 1 weapon pack and
Sparrow 2 Mk 1 launchers.

Process planning, design and manufacture or acquisition of such
tooling as may be required for the manufacture and/or incorporation
of modification kits for the ARROW 2 aircraft.

Maintenance, process planning, repair and replacement of tooling
acquired under paragraph 3.2.1 and 3. 2.2, starting April 1, 1958.

SECRET
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3.2.4 Process planning, design, development, modfﬁtatﬁion and incorpor-
ation of such tool 1mprovements as may be e GTA g
_AvroAireraft-imited to improve the produceabﬂlty of the ARROW 2
airframe. vl r
e L 'L-] o .

3.3 ARROW 2 Manufacture

3.3. 1 The manufacture of airframes for, and the assembly of ARROW 2
aircraft, including the procurement of related contractor-furnished
equipment and airframe sensing instrumentation for them, and the
procurement of airborne data recording equipment for all ARROW 2
aircraft except those allocated to other associate contractors. These
shall comprise: )

3.3.1.1 Three ARROW 2 aircraft as follows:

25206 ARROW 2 aircraft to Model Specification AAMS-105/2 in-
strumented for airframe development.

25207 ARROW 2 aircraft to Model Specification AAMS-105/2 with
airframe sensing instrumentation and modified for Iroquois
engine development. See Appendix 15 for details.

25208 Same as 25206.

3.3.1.2 Twenty-nine ARROW 2 aircraft as follows:

25209 ARROW 2 aircraft to Model Specification AAMS-105/2 with
airframe sensing instrumentation and with developmental
ASTRA 1 electronic system installed.

25210 Similar to 25209 with ASTRA I electronic system installed
and with instrumentation for electronic system installation
development.

25211 ARROW 2 aircraft to Model Specification for ARROW 2 air-
and frame and GSM Installation - Operational Version, with
25212 pre-production ASTRA I electronic system installed and
with airframe and Sparrow 2 development instrumentation,

25213 ARROW 2 aircraft to Model Specification for ARROW 2 air-
and frame and GSM installations - Operational Version, with
25214 pre-production ASTRA I electronic system installed and
instrumented for systems development and weapon system
demonstration.
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25215

25216
through
25237

NOTE:

GO

N
ARROW 2 aircraft to Model Specificat&\or ARROW 2 air-
frame and GSM Installations - Operational Version, with
developmental Pattial ASTRA I electronic system installed
and instrumented for airframe development.

ARROW 2 aircraft to Model Specification for ARROW 2 air-
frame and GSM Installations - Operational Version. Certain
of these aircraft will have Partial ASTRA systems in lieu
of complete ASTRA systems installed.

For further information on instrumentation see Appendix 1.

Manufacturing costs include all those required to progress
aircraft 25206 through 25215 through first flight. .On com-
pletion of the first flight these aircraft shall be accepted by
the RCAF and transferred back to Avro Aircraft Limited to
carry out the various phases of the Flight Test Development
Program. Manufacturing costs for aircraft 25216 through
25237 include all those required to progress these aircraft
through flight test and RCAF acceptance. (Manufacture of
production-type long range fuel tanks is not herein included,
These tanks are considered to be special order only.)

Manufacture and/or acquisition of spare parts and assemblies pro-
posed by AVRO as being required for the maintenance of ARROW 2
airframes and approved by the RCAF, including storage and pack-
ing as necessary.

Manufacture and/or incorporation of modification kits in ARROW 2
airframes, including storage and packing as necessary. This shall
include changes to the radar noses of aircraft 25216 and 25217 to
permit the installation of recording instrumentation for RCAF
Phase 4 evaluation. Work covered by paragraph 9.4 is excluded.
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PART 4

TEST PROGRAMS

Laboratory Programs

Design and construction of wind tunnel models and performance of
wind tunnel tests. See Appendix 2 for details.

Design and construction of free flight models and of required test
rigs, and performance of tests. See Appendix 3 for details.

Design, construction and operation of systems analysis and flight
simulation aids for use in stability, control and airframe systems
problems, including cockpit simulator, analog computer facilities
and flying control test rig.

Deleted

Further development of the /g;aph 4. 1. 3 above
for use in weapon system developmexnt and evaluation. Government
provision of additional analog computing facifities and associated
laboratory equipment tg/ simulate the AST I system, Sparrow 2
Mk 1 missiles, radopfe and other components of the weapon system
will be required.

Conducting of a telecommunication antenna development and model

‘test program. (See Appendix 4 and item No. 4 of Exclusions).

Structural and System Test Programs

Manufacture of test components. (See Appendix 6 for list of
required components. )

Manufacture of 15 pre-production launchers for Sparrow 2 Mk 1
missiles. (See Appendix 16).

Conduct of ground testing, including firing, of the Sparrow 2 Mk 1
weapon pack, but excluding provision of missile and simulated air
vehicles. (See Appendix 16 for details of provision of launchers.)

Structural and systems ground testing, including the design and/or
specification of test specimens and the design and construction of
test rigs and facilities. (See Appendix 7 for test rigs.)

i
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4,2,.5 Conduct of sled tests, if required, to:

4.2.5,1 Establish the limitations’of the ARROW crew escape system. This
may include design and construction of a sled vehicle, using ARROW
components listed in Appendix 6 and 17, and wind tunnel programs,
ejection tower testing, flight testing and other means.

4.2.5.2 Implement results of 4.2, 5.1

4.2.6 Supply of items of contractor-furnished aircraft equipment needed
for test purposes.

4.3 Test Provisions and Instrumentation (for details see Appendix 1).

4. 3a 1 Design and incorporation of modifications to ARROW 1 aircraft
No. 25203 for installation of weapon pack and of necessary instru-
mentation in the radar nose.

4.3.2 Instrumentation of ARROW aircraft allocated to the airframe
development flight test program as follows:

4.3.2.1 Design and/or specification of airframe sensing and airborne data
recording instrumentation and of its installation, including manu-
facture of special parts for mounting the instrumentation and instai-
lation, check-out and calibration of the data recording instrument-
ation.

4. 3. 2.2 Design, tooling, and manufacture of ARROW 1 and ARROW 2 instru-
ment packs and combination weapon/instrument packs required for
this program.

4. 3. 2. 3 Maintenance of and changes to the instrumentation in 4. 3. 2.1 above
after RCAF acceptance of the aircraft.

4.3.3 Design and/or specification, and fabrication of ARROW airframe
system developmental installations in CF-100 test vehicles.

4.3. 4 Design and/or specification, and provision of ground telecommun-
ication facilities required for the ARROW flight test program at
Malton, using Government-furnished telecommunication equipment.

4.4 Flight Testing

4, 4.1 Flight test planning and the recording, reduction, and analysis of

flight test data for the airframe development program.

Ne}
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4.4.2

Provision of assistance to the RCAF in monitoring the flight test

programs at Malton.
»

4,4,3 Maintenance and operation at Malton, including assistance with
ASTRA I maintenance, procurement of maintenance assistance
from outside contractors, and supply of fuel and oil, of aircraft
employed in the airframe development program, comprising Phase 1
and Phase 3 testing. These aircraft shall consist of the following: /&
ARROW 1 aircraft: 25201 ¢
25202 J/‘//’
25203
oV
s , | :g-
ARROW 2 aircraft: 25206 e
25208 L
25210
25213 /}
25215
Other aircraft: Two Sabre bs
One CF-100 Mk 5
(Operation of some of these aircraft for periods devoted to
RCAF Phase 2 testing and to other Associate Contractors'
purposes is covered in Part 8).
4.4.4 Necessary alterations, including incorporation of Government-
furnished modification kits, to three RCAF -supplied chase aircraft
(namely one CF-100 Mk 5 and two Sabre 6s), and reconversion to
their original, or an agreed alternate condition on completion of
the program, if this is required before December 31, 1960. (See
Appendix 18 for details. )
4.4.5 Planning in conjunction with the other associate contractors of an
integrated weapon system flight test program.
g4 r b = s e L‘/w‘fwv;
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PART 5

MOCK-UPr AND EVALUATION

Design and construction of the following developmental and demon-
stration mock-ups:

ARROW 1 aircraft, including interim electronic system.

ARROW 2 aircraft, including the installation of ASTRA I system
and Iroquois engine.

Weapon pack for Sparrow 2 Mk 1 missiles.
Ground support equipment. (See Appendix 10 for list.)

Special cockpit mock-up for evaluation of take-off and landing
conditions.

Continuing aircraft mock-up work.as required during the develop-
ment program.

Construction of full scale ARROW 1 airframe metal mock-up.

Provision of facilities and services for RCAF mock-up conferences
relevant to the mock-ups in paragraph 5.1 above.

Provision of facilities and services for RCAF Engineering Evalua-
tion conferences for one ARROW 1 and two ARROW 2 aircraft and
of associated ARROW 2 GSE (Reference RCAF document DDA-24).

(See also paragraph 6. 3).

SECRET
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6.1
6.2
6.3
6.4
6.4.1
6.4.2
6.5
6.6
6.7
6.7.1
6 7%*
r oy

PART 6

7 DATA

Supply to the RCAF of one microfilm copy of AVRO sub-assembly
and assembly drawings for the ARROW 1 and ARROW 2 aircraft,
and one reproducible copy of drawings of GSE to PROC 100-2,

Supply of drawings to other associate contractors as necessary to
ensure compatibility of equipment installation in the airframe.

Provision of data and support for RCAF engineering evaluation of
one ARROW 1 and two ARROW 2 aircraft and of associated ARROW 2
ground support equipment. (Ref. DDA-24).

Provision of services and materials to perform the following work
on development and demonstration aircraft.

Maintenance appraisal and the collection and preparation of main-
tenance and logistics data on the airframe and associated GSE.

Collection and reporting of defects on the airframe and associated
GSE.

Provision of any currently available ARROW technical data specially
requested by the RCAF.

Furnishing of a Program Planning Report and amendments amplify-
ing this Statement of Work. The Program Planning Repori shall
include a description of methods of accomplishing the work, time
scheduling, and cost and manhour data.

Furnishing of periodic reports of the work defined by the Program
Planning Report.

Ve

Quarterly physical and’ financial reports. |
. - )

Quarterly technical reports.

p é»r R -

SN e fjj‘?
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6.8

6.9

6, %1

6.9.2

6.9.3

6.9.4

Provision of engineering data and reports as listed in Appendix 11.

#
ARROW 1 Publications and Service Data

Preparation of Service Data, to be revised twice yearly, describing
and illustrating each aircraft system including component removal
and installation, maintenance and trouble shooting procedures.

Preparation of additional interim publications as follows to support
the aircraft in the absence of normal Engineering Orders.

Pilots' Operating Instructions (to be revised three times
yearly).

Weight and Balance Data (to be revised twice yearly).

Maintenance Schedules (to be revised twice yearly).

Do ot
/ Preparation of the following general material in support of the

program.

Brochures

Film scripts

Reports

Transparencies

Slides

Charts or other visual aids

Service bulletins | 1N B )/‘/'/

Modification bulletins ’ ret WJ |
. A S

Contractors' bulletins oV

Preparation of training material as required in support of training
programs as follows:

Lecture notes

Transparencies

Slides

Wall diagrams or other visual aids.

- ARROW 2 Publications and Service Data
} (1_/""‘, a/c /1}25 ‘f

6.10.1 Preparation ofyEngineering Orders to RCAF Specifications and

revisions to such Engineering Orders as follows:

i, Pilots' Operating Instructions (to be revised three times
A yearly).
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Pilots! Operating Instructions (to be revised three times

p | yearly). Confidential.
\? Description and Maintenance Instructions (to be revised twice
{ yearly).
({ Structural Repair Manual (to be revised twice yearly).
t\: : Illustrated Part List (to be revised twice yearly).
\ [ Maintenance Schedule - Primary (to be revised twice yearly).
F x; Maintenance Schedule - Periodical (to be revised twice
" }' yearly).
A J Weight and Balance Data (to be revised twice yearly).
~§ Storage, Preservation, Handling and Shipping Instructions (to

be revised twice yearly).

Service bulletins
Modification bulletins

6.10.2| Procurement or preparation of Engineering Orders to RCAF Speci-
fications on:

Items of proprietary equipment (to be revised once yearly)

Items of ground support equipment (to be revised twice
yearly).

Ejection seat (to be revised twice yearly).

6.10.3 Preparation of instruction manuals for aircraft systems trainers
. (airframe systems only).

6.10.4 Preparation of material in support of training program, as follows:

Lecture notes

Transparencies

Slides

Wall diagrams or other visual aids

6.10.5 Preparation of the following general material required in support of
the program.

Brochures
Film scripts
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Reports

Transparencies

Slides ’

Charts or other visual aids

6.11 Weapon System Co-ordination reports as follows:

(a) A consolidated report summarizing the physical progress of the
ARROW Weapon System every three months. (See also 7.21).

(b) Special Reports.

6.12 Preparation of descriptive brochures for each ARROW 2 airframe
system for the ARROW 2 mock-up conference, and revision of these
brochures at least once a year to keep them up to date with system
development.
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PART 7

’/ STUDIES

Design study of an aircraft systems
trainer for the airframe contractor-
furnished systems, including construc-
tion of a model for design investigation.

Design study for a ground equipment
trainer.

Measurement of inflight thrust of the
engines.

Aspects relative to the installation of
the ASTRA I system. These studies
will be conducted in collaboration with
the Radio Corporation of America.
(See Appendix 12 for details).

Improvements to the crew escape
system.

Installation of arrester hook on the
ARROW.

Requirements for achieving compat-
ibility betweer the ARROW and RCAF
specified runway barrier.

Physical installation of Genie rockets
in the ARROW,

Such additional studies as deemed
necessary to complement the design

of airframe and associated GSE sys-
tems and equipment. Additional studies

SECRET
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RCAF References

S36-38-105-12 (ACE)
28 October 1957

S36-38-105-8 (APO-1)
2 January 1958

S36-38-105 (ACE-1)

12 June, 1957 and
$36-38-105-14 (ACE-1)
30 August, 1957.

35th Co-ordinating
Committee.
S36-38-105(a) (ACE)
18 October, 1957.

36th ARROW co-ord.
Committee. 26a and b.

S36-38-105 (APO)
16 January, 1958.

549-38-105(a) (Arm. Eng.)
20 January, 1958

AIR 7-4 Issue 4 draft

7th Ad Hoc Co-ord.
Committee. 4 September,
1957. Decision 24 (a)

16
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T:13.1

T« 13,2

7.13.3

may be added by special authorization
as agreed between the RCAF and Avro
Aircraft Limited. ’

Review of the RCAF concept of operations for the ARROW Weapon
System.

Study of the weapon system standard achievable within the con-
straints and limitations of the program. In this study due cogniz-
ance will be taken of such limitations as elapsed time available to
squadron introduction, availability of flight test vehicles, etc.
The objective will be to achieve the optimum weapon system per-

formance within these limitations as indicated by tactical studies.

Study of the operation of the ARROW Weapon System in conjunction
with the air defense ground environment.

Study of the operation and compatibility of the ARROW Weapon
System in conjunction with the requirements for air base facilities,
including:

(a) Readiness facility.

(b) First line maintenance facility and turnaround facility.

(c) Second line maintenance facility and workshops.

(d) Armament storage and test facilities.

(e) Aircraft run-up base.

(f) Iroquois engine run-up stand and test facility.

(g) Runway length and strength.

SECRET

(h) Portable and mobile support test equipment, including quantities

required, for use on the aircraft.
Complete operational air base.
Cold Lake air base.

Such other tasks as shall be agreed and funded from time to
time.
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Study of the requirements of the weapon system with respect to, and

monitoring development fof:
Ground support equipment.
Training aids for aircraft and ground support equipment.

RCAF maintenance trade structure and procedures (personnel
requirements data, planned maintenance procedures and depth of
maintenance).

Analysis of the technical progress reports of the Associate
Contractors.

Study and analysis of technical problems with respect to GSM on
request from the Royal Canadian Air Force, and recommendations
of solutions to these technical problems.

Analysis of GSM defect reports and monitoring of remedial action.

Conduct of systems analysis of the effectiveness of the weapon
system and analysis of the effects of changes to the components
of the weapon system.

Study of the growth potential of the ARROW Weapon System and
proposal of methods of modifying subsystems of the weapon system,
including the airframe, to improve the capabilities of the weapon
system.

Studies necessary to supply data, generally in accordance with
USAF Specification Bulletin No. 124, for defining requirements for
a flight and tactical trainer for the ARROW. /¢ J/»-?/:N'v .

Analysis of Associate Contractors' physcial progress reports (see
also 6.11).

Studies on request from the RCAF of adaptation of the ARROW air-
craft to other mission roles.

Study jointly with Canadair Limited of sustained semi-submerged
carriage of Sparrow 2 missile.

18
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PART 8

WEAPON SYSTEM DEMONSTRATION AND SUPPORT
TO THE RCAF AND OTHER ASSOCIATE CONTRACTORS

Support to the Radio Corporation of America (see Appendix 14)

Design and/or specification of modifications to and modification of
aircraft 25202 for the RCA AFCS Development Program (pilot
assist and air data functions only),

Design and incorporation in aircraft 25204 and 25205 of provis-
ions necessary to adapt them for ASTRA I development, including
retrofit installation of the ASTRA components including infra-red
sub-system.

Design and/or specification of airframe sensing instrumentation

and of its installation together with the installation of ASTRA instru-
mentation in aircraft 25204, 25205 and 25209.

Manufacture of instrument packs for aircraft 25204 and 25205, and
of a combination weapon/instrument pack for aircraft 25209, in-

clusing design and incorporation of necessary pack modifications.

Assistance with maintenance of and changes to instrumentation
after RCAF acceptance of ARROW aircraft allocated to RCA,

Provision at Malion of office, storage and laboratory facilities,
including laboratory test equipment and assistance with its oper-
ation, but excluding facilities for maintenance and repair of

ASTRA I equipment.

Provision of materials and services for the operation of the follow-
ing aircraft from Malton for RCA's flight test program:

25202 (for development of pilot assist and air data computer
functions of AFCS only)

25204, 25205, 25209
Two CF-100 target aircraft allocated to RCA.
Two F-101B ASTRA test vehicles allocated to RCA,

Materials and services to be supplied for the aircraft listed above
comprise the following:
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(a) Fuel and oil

(b) Maintenance of aircraft including procurement of maintenance
assistance from outside contractors. (See item 5 of Exclusions).

(c) Hangar space.

(d) Ground support equipment other than F-101B GSE. (See
part 10).

(e) Data reduction facilities and service.
(f) Ad Hoc Experimental Manufacturing support.

(g) Support to RCA in the maintenance of Partial ASTRA and
ASTRA 1 systems.

Training of RCA air crews and on-the-job training of RCA ground
crews.

Supply to RCA of one print copy of drawings, specifications and
technical data on Sparrow 2 missile auxiliaries, and missile auxil-
iary test equipment being developed for the CF-100 Mk.5M. (The
cost of this service is being borne by the CF-100 Mk. 5M contract).

Support to Orenda Engines Limited (See Appendix 15).

Instrumentation work for aircraft 25207 comprising design and/or
specification of airframe sensing instrumentation and of its instal-
lation; design of the installation and installing of airborne data
recording instrumentation; check-out and calibration of airframe
instrumentation.

Manufacture of an instrument pack for aircraft 25207,

Assistdnce with maintenance of and changes to iristrumentdtian in
25207 after RCAF acceptance of the aircraft.

Provision of necessary office and storage facilities at Malton.

Provision of materials and services for the operation of aircraft
25207 from Malton for the Orenda flight test program, comprising:

% SECRET
%@;sg,wﬁ\‘)*

(a)
(b)

Operation including fuel and oil.

Maintenance of aircraft including procurement of maintenance
assistance from outside contractors. (See item 5 of Exclusions).
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(c) Hangar space.

(d) Ground support equipment (see part 10).

(e) Data reduction facilities and service.

(f) Ad Hoc Experimental Manufacturing support.

(g) Use of and assistance with operation of available test equipment.
(h) Provision of ground telemetering facilities.

(i) Operation of chase aircraft.

Training of;dOrenda pilotsand on-the-job training of Orénda ground

cCrews.

Support to Canadair Limited (See Appendices 5 and 9).

Operation of ARROW aircraft 25203 during the Sparrow CTV (Control
Test Vehicle) and ETV (Environmental Test Vehicle) test program,
including the provision of ground telemetering facilities, supply of
recorded data and operation of a chase aircraft.

Instrumentation work to Canadair requirements for ARROW aircraft
25211 and 25212, comprising design and/or specification of airframe
sensing instrumentation and of its installation; design of the instal-
lation and installing of airborne data recording instrumentation;
check-out and calibration of airframe instrumentation.

Manufacture of combination weapon/instrument packs for aircraft
25211 and 25212.

Assistance with maintenance of and changes to instrumentation in
25211 and 25212 after RCAF acceptance of the aircraft.

Provision at Malton of necessary office, storage and laboratory
facilitiec, including use of and assistance with operation of avail-
able laboratory test equipment, and the supply of one set of
Sparrow missile test equipment. (Any additional Sparrow test
equipment is to be furnished by the Canadian Government or
Canadair Limited).

Provision of materials and services for the operation of aircraft
25211 and 25212 from Malton for the Canadair flight test program,
comprising:
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(a) Operation including fuel and oil.

(b) Maintenance of airéraft including procurement of maintenance

assistance from outside contractors. (See item 5 of Exclusions).
;/
(c) Hangar space. \

(d) Ground support equipment (see para 10).

(e) Data reduction facilities and service.

(f) Ad Hoc Experimental Manufacturing support.

(g) Support in the maintenance of ASTRA I electronic systems.

8.3.7 Maintenance of aircraft 25211 and 25212 at Cold Lake during the
Canadair test program, including essential modifications and
procurement of services from other contractors.

8.3.8 Training of Canadair flight crews and on-the-job training of

Canadair ground crews. L Jod c;j. ﬁ@/

8.4 Support to the RCAF during its Phase 2 testing (aircraft 25202 and
25206) and Phase 4 through 8 evaluation (aircraft 25216 through
25237), comprising the following items. (See item 9 of Exclusions).

8.4.1 Design and/or specification of the airframe sensing and airborne
data recording instrumentation and of its installation, and
installation, check-out and calibration of the recording instru-
mentation.

8.4.2 Provision of photo-panel installation, aircraft and instrumentation
maintenance, fuel and oil for ARROW aircraft used for Phase 2
testing at Malton, and provision of ground data processing facil-
ities for this program. (See Appendix 13 for details). '

8.4.3 Manufacture of instrument packs and combination weapon/instru-
ment packs required for Phase 4 through 8 evaluation.

8.4.4 Deleted. (See para. 12.12).

8.5 Support to the Weapon System demonstration.

8.5.1 Planning, in conjunction with the other associate contractors, of the
integrated ARROW Weapon System demonstration program.
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Instrumentation work for aircraft 25213 and 25214 comprising
design and/or specification of the airframe sensing and airborne
data recording instrumehtation and of its installation, and instal-
lation, check-out, and calibration of the recording instrumentation.

Manufacture of combination weapon/instrument packs for aircraft
25213 and 25214.

Provision of materials and services at Cold L.ake for the operation
of the demonstration program as follows:

(a) Provision of technical assistance to co-ordinate the demon-
stration program.

(b) Provision of flight crews.
clJJA—;:Mx-—
(c) Aizexait maintenance including procurement of services from
outside contractors but excluding supply of facilities.
(d) Maintenance of and changes to instrumentation in 8. 5. 2 above.
(e) Data analysis.
(f) Preparation of final report on demonstration of weapon system.
(g) Support in the maintenance of ASTRA I systems.
Provision, if required, of mobile repair parties at Cold Lake, to

repair and/or modify airframes and associated GSE in support of
the weapon system demonstration program.

SECRET
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PART 9 SA

ENGINEERING SUPPORT TO PRODUCTION

9.1 Investigations into and design and specification of changes, salvage
schemes and/or material substitutions to aid production and/or
servicing of the ARROW airframe and associated GSE.

9.2 Design and/or specification of agreed modifications to the airframe _
structure and/or systems and associated GSE, and of trial instal-

lations, resulting from requests by the RCAF ertthoreagensics
(but excluding changes resulting from the ARROW development

program or RCAF evaluation conferences and changes of such
magnitude as to warrant special authorization).

9.3 Testing including specification and manufacture of test rigs and
components as required to:

(a) Test modifications to the aircraft (as per paragraph 9. 2).

(b) Conduct minor ground tests, as required during the production
and testing of the aircraft.

(c) Conduct supplementary structural and systems tests on the

major test rigs after the basic test program has been com-
pleted.

9. 4 Installation into the AVRO airframe development flight test aircraft,
after RCAF acceptance, of:

(a) All mandatory modifications.
(b) All approved modifications necessary for the test program.

(c) Trial installation of proposed modifications (as per paragraph
% 2}

(d) All work necessary to attain completion to a standard to permit
the commencement of the flight test program.

9.5 Engineering investigation, as required, into accidents to ARROW
aircraft. (Repair scheme design is covered by 11. 1).

9.6 Provision of liaison, as required, with the RCAF, sub-contractors,
and other agencies and organizations, including appraisal of vendors'
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proposals and monitoring of vendor qualification testing and type
approval of CFE.

’

Recommendation and implementation of remedial action to improve
reliability of the airframe and associated GSE as a result of defect
data analysis done under Section 3.1.5.
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10.1

10.

10,

10.

10.

10.

10.

10.

s

Lt

1‘%; S il

PART 10

GROUND SUPPORT EQUIPMENT AND TRAINERS

Aircraft Systems Trainer

Design and/or specification of an aircraft systems trainer (AST)
for the instruction of RCAF personnel in maintenance aspects of
the airframe systems and airframe ground support equipment.
(See Appendix No.19). This AST does not include training units
for GSM, and related GSE, i.e. the ASTRA I electronic system,
the Iroquois engine, Sparrow 2 Mk 1 missiles, and other arma-
ment. ’

Design of modifications to the trainer in 10.1,1.

Design and/or specification of contractor furnished Ground Support
Equipment for ARROW 1 and ARROW 2 as defined in AVRO report
70/GEQ/2 and of modifications thereto, including GSE for handling
other Associate Contractors' equipment, such as missile hoist,
engine stand, covers, and devices for installing and removing
ASTRA components from the aircraft. (Detail design of 600, 800
and 900 series items in 70/GEQ/2 is not included).

The manufacture and/or provision of ground support equipment as

defined in AVRO report 70/GEQ/2, other than 600, 800 and 900

series items and other items listed as Government-furnished in

the report. Avro Aircraft Limited will supply ground support

equipment for the first eight aircraft as per AVRO report 70/GEQ/1

and such equipment as maj - for the subsequent twenty-
quipment a ,rbe'}-eg-utr-e;&ot eq t twenty

nine aircraft.

Investigation of change requests and incorporation into GSE design
specifications and/or mock-up of agreed changes resulting from
-mroek—up or evaluation conferences.

Manufacture and installation of such modifications as may be
required to maintain the current modification status of Ground
Support Equipment specified in paragraph 10. 3.

Supply of spare parts and assemblies recommended by AVRO as
being required for the maintenance and/or repair and overhaul of
GSE specified in paragraph 10. 3, as authorized by the RCAF in-
cluding packaging and storage as necessary.
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10.

10.

10

11

Procurement, manufacture, assembly and supply of three Aircraft
Systems Trainers (see Appendix 19).

Supply to the RCAF of one reproducible copy of all drawings to
PROC 100-2 of Aircraft Systems Trainer (airframe systems only).

Maintenance, repair and overhaul of the Ground Support Equipment
covered by 10 3 above.

Co-ordination services to achieve compatibility among the Ground
Support Equipment being designed by the ARROW Weapon System
Associate Contractors.

Co-ordination services to achieve compatibility among the system
and associated GSE trainers being designed by the ARROW Weapon
system Associate Contractors.
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PART 11

REPAIR AND OVERHAUL

11.1 Investigation and design of repair schemes for ARROW airframe
and for related spares, after acceptance by the RCAF.

11.2 Repair and overhaul of thirty-seven ARROW airframes and
related spares, after acceptance by the RCAF.

11.3 Acquisition and/or manufacture of repair and overhaul spares for
ARROW airframes.

2¢
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12.1

12,2

12.3

12. 4

12. 5

12. 6

12.7

12.8

PART 12

MISCELLANEOUS

Provision of attendance at ARROW Weapon System Committee
meetings.

Deleted.

Provision of facilities for other Associate Contractors' test crews
participating in ARROW Weapon System development work at
Malton. (Refer also to 8.1.6, 8.2.4 and 8. 3, 5).

Provision of personnel to be trained on the ASTRA I electronic
system, Iroquois engine and Sparrow 2 Mk 1 missile.

Compilation and maintenance of a master statement of work for the
ARROW Weapon System. Review of Associate Contractors' state-
ments of work and program planning reports to determine adequate
coverage of system objectives and to avoid unnecessary duplica-

tion of effort. Review of proposed changes to Associate Contractors'
atatements of work and program planning reports to determine

their effects on weapon system objectives. Advice to the RCAF

with respect to the foregoing.

Compilation and maintenance of a master phasing schedule for
the ARROW Weapon System. Review of program schedules fore-
cast by Associate Contractors to determine compatibility with
weapon system objectives. Monitoring progress of Associate
Contractors to determine that system elements including PRD,
GSE, AST and other training aids, are properly phased and inte-
grated.

Co-ordination of changes in work programs and phasing schedules
to insure weapon system compatibility.

Examination of the recommendations of the Associate Contractors
for weapon system support, including such items as ancillary
equipment, services, supporting personnel and facilities. Com-
bination of these recommendations into a unified weapon system
support plan. Co-ordination of subsequent design and development
of these items to insure proper integration of ground support
equipment and maintenance procedures.

Establishment and maintenance of a master component requirements
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1.2

12.

12

12

12.

12.

12,

11

12

13

14

15

schedule for the weapon system and liaison with regard to pro-
curement or supply of weapon system components.
’

Co-ordination of the assessment of the effect of reliability statis-
tics on the Weapon System.

Assessment of the data control systems of all the Associate
Contractors and recommendation to the RCAF regarding changes
required, if any.

Provision of a maximum of three representatives at AAWS. (Note:
This service will be covered by a separate contract).

Preparation of a syllabus for, and conducting of such RCAF famil-
iarization courses as may be required.

(a) Provision of necessary technical assistance to suppert oper-
ation and maintenance of ARROW airframes and equipment
in the field.

(b) Provision of assistance to the RCAF in the field for the main-
tenance and servicing of ARROW aircraft based at four
locations during RCAF evaluation and initial operation.

(¢) Co-ordination of ARROW Weapon System training programs
conducted by Associate Contractors for RCAF personnel,
including the curriculum and phasing aspects of such training
programs.

Continuous co-ordination and liaison with AAWS and all Associate
Contractors regarding schedule, progress, technical and
responsibility aspects of the ARROW Weapon System and its sub-
systems.

Provision of necessary power and cooling air facilities for testing

of ASTRA 1 electronic systems in ARROW aircraft located in Prod-
uction Flight Test.
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’

The following items of support are assumed to be provided by the

Canadian Government:

(a)

(i)

(k)

Provision of the following at RCAF Station Cold Lake: data
reduction facilities, fuel, oil, ground support equipment, labor-
atory and special test equipment, chase, ECM and target air-
craft, drones, miss distance instrumentation, and facilities for
repair and overhaul.

Provision of other Associate Contractors' hardware and test
specimens.

Provision of Government-furnished special test equipment.

Provision of modification kits for chase and target aircraft used
by all the Associate Contractors.

Provision of personal equipment, track and facilities for the
escape system sled test program.

Provision of office space, laboratory space and living quarters
for personnel supplied by AVRO in support of operations at

Cold Lake.

Supply of telecommunication equipment for ground telecommun-
ication facilities to support the ARROW flight test program at
Malton.

Provision of capital-type equipment necessitated by services to
other Associate Contractors and to fulfill co-ordinating contractor
responsibilities, including computing and simulating equipment,
data processing equipment and ground telemetering installations.
Provision of chase aircraft.

Provision of firing ranges and facilities.

Provision of flight crews, instruments for photo panels and fuel

for ,Lfilz}rﬁggg}_mﬂ for RCAF Phase 2 testing.
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SUPPORT FROM ORENDA ENGINES LIMITED

’
The following support is assumed to be provided by Orenda Engines Limited:

(2)

(b)

(c)

Three Government-furnished Iroquois engines with full instrumenta-
tion, for installation in aircraft 25207.

Provision of, maintenance of (with AVRO installation and removal
assistance), and changes to airborne engine data telemetering adapt-
ation equipment and special airborne instrumentation (other than air-
frame sensing instrumentation) in aircraft 25207.

Provision of agreed Iroquois GSE for programs conducted at Malton.

Provision and operation (at Malton) and operation (at Cold Lake) of
Iroquois maintenance facilities, and the provision of maintenance ser-
vices and spares, to serve all Associate Contractors' requirements.

Provision of facilities and services to train AVRO personnel on the
Iroquois engine.

Technical assistance to AVRO in obtaining RCAF acceptance of ARROW
2 aircraft.

Provision to AVRO of available defect data and reliability data on
components of the Iroquois engine.

Provision and operation of field-type Iroquois engine run-up stand and
check-out facilities, with silencing, at Malton.

Provision of flight crews for aircraft 25207.
Supply to other ARROW Weapon System Associate Contractors of avail-

able data required for co-ordination of the ARROW Weapon System and
for preparation of Weapon System reports.
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SUPPORT REQUIRED FROM THE RADIO CORPORATION OF AMERICA

The following support is assumed to be provided by RCA:

(a)

(b)

(d)

Local technical assistance to AVRO in obtaining RCAF acceptance of
ARROW 2 aircraft.

Continuing technical support to AVRO and other Associate Contractors
in the maintenance of Partial ASTRA and ASTRA I systems in ARROW
aircraft allocated to development and demonstration programs, after
RCAF acceptance of the aircraft,

Provision of AFCS equipment and test equipment for aircraft 25202.

ASTRA support to serve all Associate Contractors' requirements,
comprising the following:

(i) Provision, maintenance and operation of ASTRA maintenance
facilities at Malton.

(ii) Maintenance and operation of ASTRA maintenance facilities at
Cold Lake.

(iii) Provision of maintenance services and spares for both ASTRA
equipment and related Ground Support Equipment at Malton and
Cold Lake.

Responsibility for airborne instrumentation, other than airframe sens-
ing instrumentation, in ARROW test vehicles assigned to RCA, includ-

ing:
(1) Provision

(ii) Pre-flight testing

(iii) Maintenance (with AVRO installation and removal assistance)
(iv) Changes

Provision of GSE and spares to support F-101B aircraft allocated to
RCA for ASTRA development.

Provision of facilities and services to train AVRO and Canadair
personnel on the ASTRA I electronic system

Provision to AVRO of available defect data and reliability data on .
components of the ASTRA I electronic system.
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(i) Supply of flight crews for all aircraft (ARR "F-100 and F-101B)

allocated to RCA programs.,

(3) Supply to other ARROW Weapon System Associate Contractors of
available data required for the co-ordination of the ARROW Weapon
System and for preparation of Weapon System reports.
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SUPPORT FROM CANADAIR LIMITED

#
The following support is assumed to be provided by Canadair Limited:

(a)

(b)

(h)

Provision of Sparrow test vehicles and airborne telemetry equipment

-

and spares necessary for Canadair missile test programs.

Operation and maintenance of Sparrow missile check-out and mainten- .
ance facilities, and provision of maintenance services and spares for
both missiles and associated GSE, to serve all Associate Contractors'
requirements at Malton and at Cold Lake. (The facilities themselves
are to be provided by AVRO at Malton and by the RCAF at Cold Lake.
Missile seeker service for RCA Camden will be provided by Canadian
Westinghouse Co. Ltd.). '

Provision of,maintenance of (with AVRO installation and removal
assistance) and changes to airborne instrumentation (other than air-
frame sensing instrumentation) in ARROW aircraft assigned to
Canadair.

Provision of special Sparrow test vehicle test equipment and agreed
Sparrow GSE for programs conducted at Malton

Provision of facilities and services to train AVRO and RCA personnel
on the Sparrow 2 Mk 1 missile.

Provision to AVRO of available defect data and reliability data on
components of the Sparrow 2 Mk 1 missile.

Provision of engineering services and materiel to support RCA
ASTRA-Sparrow compatibility tests.

Supply to other ARROW Weapon System Associate Contractors of
available data required for co-ordination of the ARROW Weapon System
and for preparation of Weapon System reports.

W
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EXCLUSIONS

The following items are excluded from the preceding Statement of Work:

s Extra work resulting from changes to Specification AIR 7-4 Issue 4
(as proposed).

25 Engineering of any armament installation other than the design and
development of the Sparrow 2 Mk 1 missile installation and study of
a Genrie rocket installation.

3. Missile development or evaluation, and/or the supply of tow targets,
tugs, target drones, missiles and simulated air vehicles for ground
and flight tests. '

4. Design and development of antennas forming part of servo-loops of
Government-furnished sub-systems, and of multiplexing for antennas.

5. Repair and overhaul of any aircraft participating in the ARROW pro-
gram other than ARROW aircraft, or of other Associate Contractors'
subsystems or components thereof.

6. Measurement of in-flight thrust, other than a study of methods of
accomplishing it.

7. Maintenance and/or operation of RCAF flight test aircraft number
25216 through 25237, or of instrumentation installed therein, after
RCAF acceptance.

8. Work entailed by the failure of G.S. M. to meet required schedules
or standards.

9. Participation in and/or support of the RCAF evaluation flight test
Phases 4 through 8 other than that covered by Section 8.4 and 12.13
of the Statement of Work.

10. Major re-engineering of any work within RCAF Specification AIR 7-4
Issue 4.

11. Provision of facilities for conducting training programs.

12 Any work involving aircraft other than ARROW aircraft, one CF-100

and two Sabre chase/target aircraft assigned to AVRO, and two CF-100
chase /target aircraft and two F-101B test vehicles assigned to RCA.

13. Manufacture of production-type long range fuel tanks. These are con-
sidered to be special order only.
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