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PREFACE

This information is furnished on the following conditions:

1. This information is to be used only by the recipient and
is not to be released to another without prior written
authority of the Chief of the Air Staff, Air Force
Headquarters, Ottawa, Ontario,

Ze This information is to be protected to prevent disclosure
to unauthorized persons,

IMPROPER OR UNAUTHORIZED DISCLOSURE OF THIS INFORMATION IS AN
OFFENCE UNDER THE OFFICIAL SECRETS ACT.
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SUMMARY

This report has been compiled as a result of joint planning
by the staffs of AFHQ, ADC, AMC and AVRO., The Flight Test Programme
has of necessity been divided into two stages, Stage I consisting of
the first twenty alrcraft and with the object of deliver, to the
Squadron in Oct 60 a fully reliable weapon system with a proven cap-
ability. Stage 2 cannot at this time be fully defined but the main
objective will be to evaluate the Weapon System through the complete
cembat envelope. The report, therefore, defines in detail the objec-
tives and methods of achieving Stage I and in much less detail, the
probable nature of the Stage 2 programmes. A subsequent report detail-
ing the Stage 2 programme will be written when sufficient information
is avallable to allow a realistic plan to be drawn up.
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GENERAL POLICY AND PROGRAMME FOR

THE DEVELOPMENT, DEMONSTRATION, EVALUATION OF THE

ARROW WEAPON SYSTEM

1. INTRODUCTION

1.1 This report supersedes Issue 1 since it has been necessary to
revise the Arrow programme as a result of the Cabinet decision
tp cancel the Astra/Sparrow combiniticn and to install a
developed FCS/Missile system in the Arrow i.e. MA-1C/Falcon
3A, 4A and MB-1.

1.2 The Flight Test Programme has been planned in two stages as
follows:

(a) STAGE i - Weapon System Proving

This stage includes the contractor and/or RCAF
managed programe on alrcrait Z01-2.0 inclusive,
as described in this report. The prograzue
covers aerodynamic, structural and sjystems
testing of the aircratft and engine, plus test-
ing and proving of the FCS/Missile system as
installed in the Arrow.

(b) STAGE 2 - Stage 2 will overlap the latter part
of Stage I and will complete the weajon sysce:n
testing required to define tne complete opera-
tional envelope.

1.3 To maintain economy throughout tine prosramrie tie Stazs 1
Flizht Test Programme present.d in this report is the
minimaun that will meet the contractorts and RCAF reguirements

within the time scale and aircraft available.

1.4 Aireraft 25221 is scheduled for delivery to the Squadron in
Oct 60. This delivery takes place prior tc the completicn of
the Stage I programme. Therefore, throughcut itiis report trere
are some areas which must be cleared to a specified minimum
before delivery. These areas include stability, control, hand ing,
structural, strength and performance.

2, CONDITIONS AND ASSUMPTIONS

2.1 The basic conditions and assumptions that dictated the programme
as described in this report are:

(a) STAGE 1 of the Flight Test Programme will be
achieved using the first 20 aircraft and will be
completed by March 62.

(b) There should be no discontinuit; as the emphasis
shifts from the contractor?!s managed to the RCAF
managed progranme, in order to achieve maximum r
sults in the minimum time.

(¢) The MA-1C/Missile installation in the Arrow will
compare satisfactorily with the installation in
the F106 with respect to the quality of signals
from the FCS to the missile and to the launch
errors defined for the F106,
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3. OBJECTIVES

3.1 STAGE 1

The overall Flight Test Programme objectives for Stage§I list-
ed in this paragraph are expanded in the Appendices.,

(a) The Stage I prograsme to be completed by March 62,
will constitute proof testing of the weapon system
including the following:

(1) The aircraft to be cleared to the minimum
acceptable stability and control, and
structural envelopes described in Appendix
"D and "E" by Oct 60.

(i1) The aircraft to be cleared to the full
envelopes as described in the Arrow 2
Model Specification by March 62.

(111) The aircraft to have an MB-1 and MB-1/GAR
capability by Oct 60 and Jun 61 respectively.

I
(i¥) The complete weapon systean to be cleared and
its effectiveness assesscd in its predomirant
combat envelope by March 62.

(v) Adequate Pilot Operatins Instruczions (P.0.I.'=2)
based on flizht test result=s bty Jan ol.

(vi) During the contractor!s pro-rarme to estatlis:
a plan for logistic support of tiie RCAF maric-
ed portion of the Flight Test Pro:ramme,

(vii) 1000 hours of flight test time saould be a
ed by Oct 60 and approximitely 2530 hour
the end of Stage I in March 62,
3.2 STAGE 2
The primary objective of Stage 2 wlll be to complete the Arrow
Weapon System evaluation throughout the operational flisht

envelope. Target dates for detiil plamnin: of Starze I are as
followus:

(a) Planning complete and directives issuea b, Jun &1,
(b) Programme to commence early 65,

4, FLIGHT TEST PROGRAMME

L1 " STAGE 1

Stage I utilizing the first 20 aircraft will be done at Malton
using Pt. Petre and the RCATF Lake Ontario Range for as much 20
the firing programme as possible. Firing of active nmissile
against targets will be carried out at the Cold Lake Range.
The detailed objectives of the various phases of Stage I are
contained in the Appendices listed hLelow:

sStage Test Manager Appendix
1 AT Alrcraft Systems Contractor As I

Normal Environment
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ATII Aircraft System Cold Weather RCAF As IT
A TIT Aircraft System Intensive Contractor Aj;.IIX
Flying Initially
' RCAF
B Engine and Engine Systems Contractor B:
C Performance RCAF C:
D Stability and Control Contractor D:
E Structural Integrity Contractor E:
F Handling Contractor F:
and RCAF
G Electronic 8ystem Contractor G: I
H Operational Weapon System RCAF Hy 1

4,2 AIRCRAFT ALLOCATION

Appendix "K" is the alrcraft allocation of the first twenty zir-
craft to meet the objectives of the Btage I programme. It should
be appreciated that the aircraft, as allocated, is subject to
change as priorities or emphasis in certain areas change.

4,3 STAGE 2

h.3.1

Stage 2 will encompass those areas not adequatel, covered in
Stage I so as to complete the Weapon Syste. T
it is not possible to define the objectives of
this time, in general, the followin- ave tii.
concerns

(a) Aircraft and FCS performance.
(b) Structural Integrity.
(c) Missile maintenance and ground handling.
(d) Weapon system envelope with respect to:
(1) wvarious altitudes and speeds
(1i) all aspect attacks
(111) multip}e firing
(iv) snap-up
(v) m"g" loading envelope
(vi) warhead lethality
(vii) continuing ECM testing.
As the GAR 3A, GAR 4A and MB-1 are semi-active, passive and

ungulded respectively, the three systems must be proven in-
dependently. The tentative estimate of the prosruamme involv-

Seped

ed 1s shown in Appendix "N, Stage 2 Weapon System Testin:.
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5o FACILITIES

5.1

It is planned to make maximum use of the Malton facility during
the Stage I programme. It 1s planned to fire EVA's and dummy
missiles of both types at Pt. Petre. Fully active missile firl
ings against targets will be done at Cold Lake. Appendix "M"
gives in general terms the facilities required to support Stage
I of the Flight Test Programme.

6. ORGANIZATION

Bul

7.

In order to meet the objectives of the Stage I prograrme with
the aircraft allocated and in the time scale specified some
changes in the present organization of the RCAF will be ne-
cessary. Appendix "L" is a suggested organization that could
be set up at the contracters to ensure that all the reguire-
ments and obJjectives of the Stage I Flight Test Programme are
achieved. The whole or part of this organization could te re-
located at an RCAF base at a later date to implement the Stage
2 programme.

FLIGHT TEST PROGRAMME SUPPORT

7-1

sl

8.

90

In order to avoid the discontinuity that could exist as the
emphasis shifts from contractor to RCAF managed programmes
during Stage I, aircrew and ground crew training must be phas-
ed into the contractor's programme as soon as possible.
Appendix "J" details the manpower and trainin;: requirenents *t:o
enable the RCAF to participate in the coniractor's programme
and to implement the RCAF portion of tune Stage I programme.

Logistic Support

(¢
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Appendix "I" is a plan whereby the logistic Support regu

&
the RCAY portion of the Stage I pro;ramase will Le achieved. TIa

plan will form the basis by which the Lozistic¢ Suvrrort
ments for squadrons will be estaolished.

CONCLUSIONS

(a) The limited time, aircraft and funds availatle for the
revised Arrow prosramme makes 1t imperztiv: that all
existing facilities, manpower and experieance of both

the RCAF and the contractor be concentrated to achieve

the aims of the programme.

(b) To ensure a day-to-day a.preciatio:-
Programme status and progress it will ©
complement the existing test orzonization a
tractor's plant with personncl fron AC and ADC.
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(¢) RCAF participation in the contrictor managed programne
will ‘be invaluable when the emphasis snifts to an RCAF
managed programme.

RECOMMENDAI'TONS

(2) Stage I and Stage 2 programnes as outlined be approved
as the Flight Test Programme for the Arrow Weapon System.

(b) Consideration and/or approval be yiven to establis. a
Test Organization at the contractor?!s plant to moritor
and participate in the contractor!s portion of Staze I.
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ATRFRAVE SYSTEMS TESTING

. AIRCRAFT SYSTEMS

(a) Philoso t+ Systems and components have been cualified
by bench tests to various AVROCAN specs. Therefore,

systems will be assumed to function until proved other-

wise.

instr

tion

Basic instrumentation will pick offfkey parameters
of any systems to determine functioning - suificient

of instrumentation, as required, to isolate and

diagnose problems. This avoids carr -ing excessive
instrumentation. In addition, where possible, ground

test
corr

rigs will be used as development tools and to

ect systems deficlencies.

(b) Systems Affected: All basic airframe systems except

weapons, fire control and those aspects of the flying
controls systems directly assoclated with the stability

and control programme. Prime Systems - electric, -

hydraulic, air conditioning, fuel, pnewnatic oxygen

()

escape.

(¢) Objectives:

(1)

(v)

(vi)

(vii)

(viii)

Determine that the systems, as installed, will
function safely and satisfactorily under a
realistic enviromeent, emphasizing compatavility
with airframe, engine and interrelated s, stems,

To prove that the qualification standard estab-
lished by the manuflacturer is uchieved.

To determine reliability in terms of 1ife, o

v
haul periods and servicing and azintenance schelules,

To develop the system to the standards set by
qualification test or, if remainin: ceficlient, t
that required by the Arrou Weapon System.

To determine and investizate an - operational
ITmitations initerent in tihc systems.

To deterwine single engine capatilities and es-

umentation points will be avallabkle for concentra-

& ek

-

tablish modes of operation under such conditiors.

To determine systoums operation under e.iergency
conditions; e.g. both enzines windmilling

1
To investigate drop fuel tank operation with
reference to fuel flows, ran_:e and endurancs cas
separation, handling ind stavility under various

conditions, includin: one tan« released and hang-

possibilities.

(d) Programme

(1)

(i1)

Arrow I aircraft will be employed for 85-10C h

of systems testing on systems comnon to Arrow Z
Aircraft to be allocated as expedient.

A development programme will proceed to acnieve
the objectives outlined in ITT below with
particular attention to the characteristics and

il




(iv)
(v)

(vi)

(vii)

(£)

(g)

compatibility of the aerodynamics, damping and flyinc
control systems.

Aircraft 206 to be used for testing of prime system

backed up by 208: - 40 to 50 flight test hours should
be sufficient.

Aircraft 208 fitted for drop tank evaluation.

Trial installations will be conducted on Arrow I
where appropriate - d4.e., nose wheel steering and
anti-skid brakes.

Aircraft 215 to be retained by AVRO indefinitely for
trial installations and to ve maintained as closely
as possible to squadron standard.

The present programme should be completed by the
31 Dec 60. Beyond this date one aircraft (206 or ZJ8)

will be required for systems development.

Instrumentation:

Aireraft 206 and 208 to carry full instrumentation
cormections: 208 to be fitted, additionally, for drog
tank evaluation.

Location:

Malton.

RCAF Participation:

Flying by the RCAF on this programne will be on an
equal basis with the contractor,

IT. AIRCRAFT SYSTEM .. COLD WEATHER

(a)

(b)

(e)

Philosophy: Since all components and syster.s are "
qualified at low temperatures prior to installation

the main purpose of testing the aircraft lies in tihc
effect of prolonged cold soak geriods on the actual
installation;— Since a Yonyg periocd ¢f cold sca.: rricr
to operation is likely to be an unrealistic reguire-
ment, the cold weather operational capability ca:n be
evaluated, to reasonable limits, at a characteristic
squadron base, The inherent weaknesses can be report-
ed by the normal defect report or UCR and should be
implemented at least as rapidly as if orizinating from
the normal climatic testing programme. Recognizing that
this approach is something }ess than ideal the pre-
dominant factor is the lack of available aircraft for
this purpose.

Objectives:
(i) A qualitative analysis conducted with modifica-

tion recomuendations submitted to the con-
tractors

Programme:

(1) The tests can be carried out on aircraft
is scheduled for employment at Cold Lake

by DD
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(i1)

trials during the winter of 1960/61.

A two month period during winter 1960/61 should
be sufficient and trials are to be conducted in
combination, with the firing trials.

(d) Instrumentation:

No special instrumentation to be embodied by the
contractor during production as CEPE will instrument
as required during test period.

(e) Location:

Cold Lake.

(f) RCAF Participation:

The RCAF will handle this programme.

IIT. AIRCRAFT SYSTEMS - INTENSIVE ILYING

(a) Objectives:

(1)

(i1)

Intensive flying on a "fly and fix" basis should
commence as early in the programme as possible and
proceed at a rate of two flights per day building
up to 20 - 25 hours per month.

Changes and modifications, found to be necessary,
are to be embodied on less active alrcraft.

(b) Programme:

(1)

(3i)

(111)

Although the first priority on use of aircraft
209 will be Iroqueis testing the majority of
flight time on 209 can be devoted tc intensive
flying.

Aircraft 208 and others to be added to the pro-
gramme when available.

The programme, as presently 'envisaged,
winlkl: ~ecomtinueindefinitel]

o @

(¢) Instrumentation - None contemplated.

(d) Location:

Malton.

(e) RCAF Participation:

Approximately 50%.

R i ———




“~

APPENDIX "B"

-G -
ENGINE TESTING

I. OBJECTIVES

(a) The various engine control systems to be evaluated with
regard to functioning and reliability, Problems are to
be investigated and development carried out as required.

(b) The engine performance to be evaluated against that
specificed in ENMS 8 issue 2 using average readings of
key parameters at cach engine plane. No performance
development beyond the Model Specificition standard is
contemplated.

(¢) The intake duct and ejector to be evaluated with regard
to distortion and turbulence effects, intake losses
and compatibility, etc..

(d) Handling characteristics, with emphasis on engine accel-
eration, deceleration and A/B light up and shut dowm,
to be assessed, as required by the RCAF, to determine
the effect upon the aircraft performance and handling
envelope.

(e) The engine and installation to be tested with respect
to functioning, vibration analysis (blades and engine),
and airframe and intake compatibility. Mechanical
development is to be carried out to improve reliability.

II. PROGRAMME

(2) Aircraft 207 will be fully instrumented to accommodate
a fully instrumented engine in the startoard nacelle,
and will be employed for the majority of the tests,
This should involve approximately 130 nours test {1 ing

including 30 hours data. acquisition and be completed
by October 1960,

(b) Aircraft 209, containing instrumentatio: -ick-ups for
engine control system testing onl,), will Le complementary
to Z07 for engine controls testing, and also for flight
proving of components. Providing ZC7 cperates satisfac-
torily 209 is planned for limitetl use here.

(¢) Engines 118, 119, and 121 carry basic instrumentation,
so that, although the engine installation is handed,
full instrumentation can be applied to any engine as
required for the starboard the starboard nacelle of 207.
Although the programme will start witn two instrumented
engines, installed in 207, the availability of more
flight engines will permit one instrutented engine in
each of alrcraft 207 and 209 and one in Orenda for
modification.

(d) It is plamned that on aircraft will be required in-
definitely for engine develooment., Since the complex
nature of the instrumentation of Z07 precludes use in
other capacities, it will be retained in this role.

IIT. INSTRUMENTATION

(a) Pressure and temperature logs.

(b) Oscillograph recorder.
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(e) Telemetering for desired engine parameters.

IV. LOCATION
Malton.

V. RCAF PARTICIAPTION

It is estimated that the RCAF can contribute 25% - 50% flight
time as negotiatéd by the RCAF and OEL.




- .“,_;LMQL;.TS_‘:‘Y:@M%

APPENDIX "C*

- 18 - 4

PERFORMANCE TESTING

I. OBJECTIVES

(a) Conduct a performance flight test programme to verify
the performance parameters used in compiling the POIs.

(b) The POI's to be delivered ADC by Jan 61.
(¢) The data used to compile the contents of POI's must
be sufficlently accurate to allow printing of POI's

containing flight test performance figures.

IT. .'PROGRAMME
(2) 40 hour programme on the Mk 1 aircrait. This will re-
sult in final POI's for the Arrow 1 and preliminar, P0Its
for the Arrow 2.

(b) 40 hour programme on the Mk 2 aircraft which will result
in the issue of POI's for Arrow 2 by Jan 61.

(¢) Programme (a) to be carried out on Z0U4,
(d) Programme (b) t, commence earl. 1960 on 214,

ITTI. INSTRUMENTATION

(a) Photo panel..
(b) Oscillograph.

Iv. SPECIAL REQUIREMENTS

(a) Two calibrated engines.
V. LOCATION
(a) Malton.

VI. RCAI" PARTICIPATION

(a) 100% of flying.
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I. OBJECTIVES

(a)

ALTITUDE - FT

(b)

IT. JPROGRAMME

(a)

ALTITUDE - FT

(b)

(e)

()

(e)

APPENDIX "D"

a 11 -

STABILITY AND CONIROL TESTING

To provide a safe and useable aircraft within thne
envelope described below by Oct 60. This envelope must
be safe for all envisaged manoeuvres within the limits
of the normal damping system and recovery from such
manoeuvres must be possible with emergency yaw dampers
only. In addition a limited exploration of zoom climb
and recovery technique will be checked prior to sguadron
delivery.
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To provide a safe and useable aircraft within the opera-
tional envelope described in the Model Specification by
Mar 62,

The aircraft flying characteristiecs will Le investigated,
with all dampers disengaged over the speed range,
altitudes and fg!' described below:
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The low speed programme will be restricted to a CL of
approximately 0.7,

Spin characteristics to be investigated especiall; in
entry area, A limited qualitative investigaticn in tn
air down to approximately 13C Knots will be carried ou

~in

g

ct O O

The aircraft will be checked to MIL 8785 as the criteris
with deviations as negotiated between the RCAF and the
contractor. This is not intended to be a discrete pro-
gramme but will be achieved throushout the Flight Toot
programme.,

The programme will be scheduled as follows:




(1) Contractor/RCAF Programme .200 hours.

(i1) MIL Spec compliance during contractor/RCAF pro-

gramme but the majority will be checked during
the RCAF Handling Programme. .

ITITI. INSTRUMENTATION

(a)
(b)
(e)

IV. LOCATION

(a)

Telemetry.,
Oscillograph.

Magnetic tape.

‘Malton.

V. RCAF PARTICIPATION

(a)

10% of flying by RCAI crews,




I. OBJECTIVES

(a)

(b)

(¢)

(d)

II. PROGRAMME

APPENDIX "E"

- 13 -
STRUCTURAL INTEGRITY TESTING

To establisnh the strengtn of the structure up to full
design limits on the static test aircraft.

To demonstrate by flight test the structural integrity
of the Arrow 1 within the envelope as described in
AVRO Report 71/FAR/54 and approved by the RCAF.

To demonstrate by flight test the structural integrity
of the Arrow 2 within the envelope as deseribed in
AVRO Report 71/FAR/54 by Oct 60. The extent to which
this programme dupllcates the Arrow 1 will be deter-
mined by negotiation between AVRO and the RCAF.

If considered necessary by the RCAF, a pro;ramme may
be planned beyond the 20 aircraft programme to explore
in greater detail the Flight Envelope corres:onding

to the design structural envelope for the aircraft.

The majority of the flight test for this programme will De
achieved in parallel with the stability and control programme.

ITT. INSTRUMENTATION

(a)
(b)

IV. LOCATION

(a)

Telemetry.

Oscillographs and/or data tape.

Malton.

V. RCAF PARTICIPATION

(a)

10% of flying by RCALP creus.
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APFELDIX "F7

- 14 -
HANDLING

I. OBJECTIVES

(a) To obtain gualitative data for inclusion in POI's in
the following areas:

(1) T.0. and landing data.
(11) Stability and Control in all damper modes.

(1ii) Manoeuvre boundaries i.e. determination of
buffet boundaries, etc.

(iv) Engine handling.
(v) Instrument flying.

(vi) Night flying.

(vii) Emergency procedurcs.
II. PROGRAMME

The handling programme will be achieved during other por.-

tions of the programme particularly the Performance Programme. The
majority of the flying in this programme will be by RCAI aircrew.

ITITI. INSTRUMENTATION

(a) Photo Panel.

(b) Oscillograph.
IV. LOCATION

(a) Malton.

V. RCAF PARTICIPATION

(a) It is intended that the RCAF will de the majority of
the flying for this progsramme.
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OBJECTIVES

(a)
(b)
(e)

(d)

APPENDIX "G"

- 15 -
MA-1C/MB-1/GAR PROGRAMME

MB-1 capability in scuadron aircraft by Oct 60.
GAR capability in squadron aircraft by Jun 61.

To establish that the MA-1C including missile

auxiliaries, and misslle launchin; systems, function

such that the GAR and MB-1 missiles are launched with-

in the system tolerances established by the USAF for

the F-106 (including F106 snap-up and snap-down capabil-
ity)s. This objective to include the design of a satisfac-
tory radome and power supply.

To confine as much of the prosramme to Malton as possitle
viz:

(1) Separation and launching firihgs at Pt. Petre.

(11) Captive missilo trials,

(411) FCS proving - ECM conditions.

(e)
(£)

(g)

(h)

Instrumentation reduced to a minimum,

As a successful result of (c), to enable the F-106
evaluation data to be applied to the Arrow.

To allow for the incorporation of modifications into
the Arrow system originating from USAF development
and test progrimmes on the MA.-1C/GAR/MB-1 system.

To allocate priority to the area of the Arrow 2 {liznt
envelope where it is assumed the majorit, of irtercegts
will take place. Initially this area will limit the
combat envelope for missile launchings between aprrox-
imately:

(1) Altitudes of 30,000 ft. to 50,0CC ft.

(ii) Speeds of Mach 1,2 to Mach 1.5.

(11i) mg" loadings of C.8 g to 2.0 g indicated.

(1)

(3)

(k)

The extent of this combat envelope will depenc uporn

the results of the tactical and operational studies

on the use of the Arrow 2 which are proceeding paralilel
to the flight test programme. A4 few firings will be
done at Mach 2.0 and subsonic to prove general safet
considerations,

To assess the effects of rocket blast on engine handling
and airframe., This objective will be accomplished as a
by-product of air firings.

To assess and optimize the Arrow Z escape manoeuvre such
that the aircraft is within the acceptavle safet; limits
when under the effects of the warhead of the MB-1 rocxet.

To install and/or develop antennas for the VA-1C and
other equipment such that all installed eyuiprent /
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; functions to the F-106 standard as a minimum or to an
; acceptable RCAF standard where AVRO development is re.- %
ﬁ quired (the ARA 25 antennas, although to a Hughes desi o
for the F-106 is to be modified such that a comparaole
performance is obtained in the Arrow). i
(1) To establish the requirement for the necessary maps for
the Horizontal Tactical Display (HTD) scope.

II. PROGRAMME

(a) MB-1 Installation

Purpose Missile.Reg. Facilities
(1) To check the MB-1 1 Durmy MB-1
ejection system as (Local Manufacturer

installed in the
interim weapon pack.

(ii) MB-1 firings to 30 MB»luf&nert Malton
determine launch Warhead)
errors and comparison Range
to F-106 results - (Pt. Petre)
modify or adjust to
approach F-106 re- Photegraghic
sults (incl. snap-up Chase A/C

and snap-down).
Launcr

~ A
vameras

(1i1) MBul ejection iests 6 Dumiy MB-1 Malton

(b) GAR 34 and 4A Installation

Purpose Ifisgile Reo. Faclilitises
(i) Ground Test in- 4 AR 3A or 4A Malton
stallation to checl (Any type or
proper launch 4 duimgy ) -

wechanism operation,

(ii) Airborne test of 3 3AR BTV Malton
launch mechanism (1 ea air loads and Pt.
| operation and aero- dynamics, temp). Petre

dynamic performance
of missile on

ro.togranlic
launcher. Cnase 4/C
Cameras
. s . 0 - Ia) - oy o A ( 1> 1 -
(111) Air flI‘lIlgS gf 1= 20 GAR EVA Pt. Petre
dividual missiles AHNT
from front and
| rear launchers to Ph:t);:ggh*é
determine separation Onase A/C
; and launch errors -
| compare and modify Launc’
to F-106 standard as Caseras

minimam.

(1) Telemetry missiles may be required,




(iv) Air firings to 30 GAR EVA(L>

determine physical
interference of
ripple firings viz.
2's and 4's - Com-
pare and modify
to F-106 standard.

(v) Captive missile 4 GAR 3A WSEM
flight test to
evaluate quality of 4 GAR 4A WSEM
sipnal fed to QAR -
compare to F-106
installation.

(vi) Qualitative prov— 4 GAR 3A + TM
ing to FCS/GAR
system to show that 4 GAR 4A + TM
radar loop is clos-
ed by air firing of
missiles against
drone target -~ proof
of installation to
F-106 standard,

(e¢) MA-1 Installation

PurEose

(1) 1Install MA-1C to Nil
Hughes and AVRO
Model Specs in
Arrow 1.

(1i) 1Install communica- Nil
tion and nav. coui -
sment inelucding:
antennas not in-

- cluded in MA-1C

systems

(i1i) Flight Test MA-1IC Nii
FCS against target
aircraft - modify
or adjust to approacn
F-106 standard as
minimum, This is
to include radome
assessment .

\

AL
(iv) Develop antennas for wil'
eguipment rnot part O\
of MA-1C systen or
wherc Huphes antenin
not accepbable in
arroty Anatal labion.

(2) Telemetry missiles ma; be recuired,

Pt. Petre
Range

Photo
Chase A/C

Launch
Cameras

Malton

Cold Lake
Range

Limited
telemetry

Launcn
Cameras

Photo Chase

AfC
Drones
il
. - p \-
Malton e R
Malton
Malton

n o« !
Far:;ev 4,C
VA-1C telemetry

sacH

Timited
telemetry
(ground)

Malton

ddequate
Sround sl
faciiities
Ior ante.:a
patter:
development.




o ——

-~ 48 -

(v) Flight test MA-1C
and other nav. and
com., equipment to
F-106 or RCAF
standard where
equipment part of
MA-1C system,

(vi) TFlight Test MA-1C
FCS/GAR systewm in
conjunction with
Item 2(e) and z(f).

(vii) Flight test MA-1C
FCS/MB-1 system
to check proper
firing signal
operation.

(viii) 1Install MA-1C in
Arrow 2 and prove
Arrow 2 changes
over Arrow 1 in-
stallation -
general MA-1C/Arrow

2 debugging.

(ix) Install AFCS -
pllot assist
modes only -

develop over
flight envclope.

()

Refer item
2(e) and 2(f)

Nil

Captive
missiles if
required

Nil

(1) Weapon Pack and missile separation will

out in aircraft =, 4. 5,

and 13.

-

Malton

Malton

Cold Lake
Range

MA-1
telemetry

pack

Limited
telemetr;
(ground)
Malton
Adequate
instrumenta-

tion

Malton

Malten

11) MA-1C Missile development and compatipility pro-
gramne will be carried out on Airerart 10, 11. 12
The amount of RCAF flyin: in tihis pro-

L

gramme to be negotiated witn the contractor.

MISSILE REGUIRENMENTS SUMYARY

MB-1

Purnose

Durmy Inert

FALSOL

Ote

Warhead ETV EVA GAR 3A GaR 4A Target Rg'd
Ground Eiection 1 - - How y) = - i 59
Separation and (1) (1)
Lunch Errors 6 30 w20 - a2
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Physical Inter-
ference Ripple
Firing - - -

Aerodynamic

Performance

Missile on

Launcher and

Bjection 6 - 3

Captive Missile
pPro ramme - " -

FC3/0AR system
Active Firing - s o

Limited Stage

I Weapon

Syaten Assess-

nent - 3 -

Development
Cor:tingency - 10 -

n 4 Arrow
(WSE})* (WsSEM)

4 TV* 4 TM Drones

12 12 .Drones

8 8 Drones

o, Y
w28

Jun

Jan

Jul

Sep

60

61

59

TODAL 13 46 3

TWSEM - Weapon System Evaluition

My

-~ Telemetered Missile

Urones = Nuwmber and Type to be deterai:

L) Telemetr. wissiles/units ma

&0

L rura,

4 WSEM 4 WSEM
4oTH L™

20 Activs 20 Active

Missiles

r

Wil o
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OPERATIONAL WEAPON SYSTEM TESTING

I. OBJECTIVES

(a) The contractor to demonstrate during the MA-1C/Genie/
Falcon compatibility programme reference Appendix "G",
the probability of placement for successful launching
of missiles,

(b) The RCAF with RCAF maint. ned aircraft to develop

and/or determine the optimum tactics for launching
Falcons and/or Genie.

(¢) In conjunction with the above to compile statistical
data for logistical and operaitional vlanning for the
Scuadrons.

(d) The Flight Test plan should, where possitle, simulate
operational employment as cnvisaged by ADC based on
the standard mission contained Air 7-4 Issue 5.

(e) Data gathered in this programmc should include informa-
tion reguired for the desiin of a suitable OFTT.

IT. PROGRAMME
(a) ADC Air and Ground Crew to be imtroduced tc the Flight
Test Programme in the schedule as detailed in Appendix
n J " o

(b) The RCAF programme to include Aircraft 16-20.

(e¢) Details of this programme to be planncd by the Test
Organization at Malton,

IIT. LOCATION
(a) Malton and Cold Lake.,

Iv. RCAF PARTICIPATION

(a) This programe will be under the management of the
RCAF with assistance from AVRO as reguired.
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LOGISTIC SUPPORT

I. GSE AND TEST EQUIPMENT

(a) Objectives:

(1) To establish the equipment reqairement for the
Flight Test Programme.

(11) Develop or otherwise obtain pro;rarmme support
equipment by Oct 60,

(1i1) To establish tnec equinment recuirement and implenmen

"_ Tl
procurenent to support isolated RCAF testin: opera-
tions.

(b) Programe:

(1) Retain AVRO wonitoring of the full scale
recuirement by appropriate re-issuing ol
1ist which will be continually revieued bty ArE
and AMC staffs.

e

(ii) AFHQ to direct AMC on effecting acpropriate ro.
curement action.

II. SPARE3, GSE AND TEST EQUIPFENT

(a) Objectives:

(1) To have available a ranre, depth and confijmration
ol spares appropriate to tie support of the 78E
employed in the prosraqme.
() Programne:
(1) TItems of equi,ment Lein: procured b, the RCAT on
source to be supsoxtad Ly routine AC procurenent.
i i g A 2 S - ]
(ii) Items bein: purchased by reasor of Jevelopment/
evaluition on pirlue contractor to be supported oy

RCAF procureqsent of spares listed by suchy coniractor,

IIT. AIRCRAIT AKD GSM SPARES e

(a) Objectives:

(1) To sustain the operation of five Arrow 1 aircraft
and Arrow 2 aircraflt. increasing in number to
fifteen by Oct 40, throuchout the Flight Test gro-
gramme,

(i1) To provide, by Oct 60, i confirmed spares support,
in range and deptih. bto sustain RCAF operation of

n

2 to 17 aircraft,

(b) Prosramne:
(i) Prime contractor to rccommend listin_;s to RC.F
for appraisal by AMC ard preparation of CU's or

AlL's,

2 I'oS -

(11) For R & O spares avro and Orenda will assum s
ponsibility for estarlishing and procurirn. tach-ug




spares for the aircraft and engine.
(111) Selected R & O contractors for MA-1C and various

missiles will be authorized to meet the appropriate
spares requirement,

IV. SPARLS CONTROL

(a) Objectives:

(1) To achieve full machine accounting of maintenance
spares holdings and movements through AMC by Oct 00,

(b) Programme:
(1) To be discussed with prime contractor to resolve
a systemn compatible with AMC planned control account.

ing methods.

(i1) To exercise the proposed system at an RCAF facility
at an early date.

V. DEFECT REPORTING

(a) Objectives:

(1) RCAF/AMC to assume. by Oct 60, res onsibility for
receiving, analyzing and utilizing defect reports
on the Arrow Weapons S;istem,

(L) Programme:
(1) The contractor to collect and analyze defect re-
ports, providing AMC uwith run-offs app
to phasing AMC!s analysis centre int

operation,

VI. MATERTAL MOVEMENT

(a) Objectives:

(1) To establish and eaplor, b, Cet 6C, a zrocedure
for rapid movement of material compatible with
machine accounting anc deflect reportin: methods
in service, ' .

(o)  Programme;

(1) Material pipe lines to be reduced to tihe minimunm
value by utilizing transport aircraft, either
located at the Arrow base or sultably dispatched
from ATC base,

(ii) Employment of machine :ccounting to hold all
repair lines under continuous review.

VII. TECHNICAL DATA

(a) Objectives:

! (2) To make available, by Oct 60. or in phase with
earlier RCAF operations. a full range of EO's
inroymat, optimized in regard to expenditure,
maintenance instructions, service bulletins and
modification leaflets to support a weapon s;ysten
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configuration exhibited at that time.

(b) Programme:

(L) All major equipment EO's, from -1 to -9 inclusive,
to be available in draft form. timed to be in
phase with the equipment requirement date.

(11) With regard to components of major equipment the
minimuim requirement commensurate with the mainten-
ance requirement will be obtained.

(iii) A procedure to be established for amendingz EO's
to retain compatibility with equipment confizura.
tion changes.

VIII. TECIMNICAL ASSISTANCE

(a) Objectives:

(1) To create and verify, through exercise, a work-
ing compler of men, tools, instructions and
methods on all aspects of the Arrow weapons system
pertinent to an RCAF operatiorn and base by Oct 60,

(b) Programme:

(1) To be accomplished by the Maintenance Advisory
Committee, on a continuing basis, by review of
technical data, R & O support. maintenance pro-
cedures, persoimel training, tecnnical probtlens
e, e

(11) R & O t:;pe contracts to be termed, 1o possible,
to include purchase of tuis range of functicn,

IX. OPERATING POINT AS RCAF LXEHCISE

(a) Objectives:
(1) Logistically, to have availalle a conlete ran
of support appropriate to the weason system co

23 3 v
figuration extent by Oct 50,

(b) Programue:

(i) A medest RCAKF facility to be createl at Malton,
as soon a3 possible. to operite a limited number
of aircraft. including ilntensive flyin;, 11, order
to exercise logistic support in relation to opera-
ting problems,

X. BA3E FACTLITIES

(a) Objectives:

(1) To determine and provide, by Oct 60 at the roint
in question, the support installation of material,
exclusive of G3E, recuired to support RCAF
squadron operation.

(b) Programme:

(1) AFHQ and AMC to study and resolve tae desiin

2 Lt

development and installation of the total rangs
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of support requirement for the Arrow Weapon S, sten,

{2, HEPAIR AND OVERHAUL

(a) Objectives:

(1) R & O for the Arrow Weapon System to be accomplish-
ed as far as possible within exdisting Canadian
industrial facilities.

(b) Programme:

(i) AMC recognizes Orenda and Avro as the major over-
haul points for Iroquois enzines and Arrow air-
frames and will discuss with these contractor:
suiltable overhaul selections for the component
parts of their product,

(i1) R & O facilities for the electronics system,
missiles and GSE to be resolved later by AVC,

“II. CONTRACTUAL ASPECTS

(a) Objectives:

(1) To provide by Oct 60 a full range of re.ui
tractual authorities to achieve the lo:i
support planned.

(b) Prosrame:
(1) AFHQ and AMC to resolve the administrative and
financial problems assoclated with procurerent,
R & 0 and tecunical assistice cu
ant with Proc-Spec.

b W A oy .

93 oo L PO
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TRAINING REQUIREMENTS

I. ATRCREW

(a) Objectives:

(1) Aircrew must be introduced to the programme
sufficiently early to aoid any discontinuity
when the emphasis shifts from contractor
participation to RCAF participation.

(11) Early RCAF assessment and especially ADC input
in the Flight Test Programme.

(b) Programme:
(1) No. 1 RCAF (CEPE) pilot actively engaged.

(i1) No. 2 RCAF (CEPE) pilot undergeing training as
back-up.

(1ii) No. 3 RCAF (CEPE) pilot to be introduced by
April 59.

(iv) No. 1 RCAT (ADC) crew in Aug 59,
(v) No. 2 RCAF (ADC) crew in Feb 60.
(vi) No. 3 and No. 4 crew to be determined.

(vii) ©No. 5 and No, 6 crew to replace 1 and 2 who will
form nucleus of 0.T.U..

(¢) Training Recuirements:

(1) Simulator at least 2 hours.
(11) 2 taxi, hieh and lou speed runs.

(1ii) At least 2 hour familiarization

(iv) Minimum of 4 hour/month/crew during Flizht Test
Programme to be increased as RCAF participation

increases.

IT. GRGUHD CREW TRATINING

(2) Objectives:

(1) The training of Arrouw ground crews to maintain
six Arrow a/c coincident with the introduction
of aircraft 25215 into the flight test procra e,

(i1) . Apart from the primary objective in (a) above, the
RCAX maintenance crews rust be of sufiicient
strength to support the detached operation of up
to three Arrow a/c employed on weapon firiny trials
for a maximum period of six months. Thnese t:ials
may proceed simultaneous witn the RCAF trials in (a).

(1411i) It is intended that the RCAF maintenance crews
employed in support of the RCAF manazed pro-
gramme 1.e. a/¢ 15-20 will form a reservoir of
trained personnel to support the introduction of
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Arrow a/c to earl,; squadrons and the conversion
unit, (The overall strenscth of the RCAF sround
crew participation in the RCAF prozramme will be
maintained uniform by the addition of personnel
from the Ground Conversion Training Unit).

(b) Manpower Requirements:

The numbers of RCAI' techniclans required to support
the RCAF programme is predicted on the basis of the
following:

(1) Technicians will be to Group 3 standard and will
be experienced on the operation of jet aircraft
(preferably CF-100).

(1) The RCAF technicians will be required to main-
tain six Arrow a/c onn an accelerated flying basis,
(This may necessitate a limited second shift
operation).

(11i) Support of three Arrow a/c on detached operations.

(iv) The RCAF technicians allocated to the RCAT Prorrarme
will form a reservoir of trained ;ersonnel to
support early squadron formation.

TRADE AC & CPL'S SUPZRVISORY NCO'S

AF Tech 42 WoI, F/s, SGT.

AE Tech 24 F/8, 8G7T.

I Tech 11 F/8, 53T,

E Tech (A) 11 SGT.

Cormn Tech (A) 6 B3L.

Racdar Tech (A) 9 Sar.

SE Tech. 6 30T,

MZW Tech 1z SGT.

Arm't Sys. (a/c) 30 WOI. 7/3, 2 3GaTs.

Airm't Sys. (Missiles) 4% F/3.  SGT, L

Sub-Totals 162 18
Total.180

ITT. TRATUING PROGRAVME

The timing of the training prosramme is dictated oy the re-
lative phasing of alrcraflt to be maintained by the RCAF tecinicizns

and the duration ol contriciors! braining courses. The following
lative phasing of Arrou a/c appiars applicable:

(1) The contractor has indic ted that an early Arrow M I

-
a/c can be made avallavle for RCAF ground ereu train-
ing in conjunction witn ils employuent as a target
aircrait in Jan 6C.

(ii) There is a possibility ol a secund aircrait 2de

IS & S
i, T

I 4
| 853N 8Y

i
v
*
(




available for RCAF maintenance crews in Apr 60.

(ii1) The RCAF technicians must support a build-up to a
maximum of six Arrow a/c commencing in Jun 60.

From the foregoing, it is possible to generalize that electronic systiex
training must commence in Aug 59 with all training finished prior to
1 Jun 60. Training of AF Techs, AE Tech, E Tech (A)!s and some I Techs
can commence as late as Oct 59, however, the exact scheduling must be
determined in conjunction with AVRO. In any event all training must be
accomplished prior to 1 Jun 60,

IV. AVAILABILITY OF PERSONNEL

Once exact course commencement dates are determined, ADC
will be approached to ascertain if they can supply the 180 nersomnel
detalled in para 2 above,
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TEST ORGANIZATION

I.

To implement the programme as conceived will require an
expansion of the nucleus already established at the contractors;

(a) This programme based on the followins conditions:
(1) 20 aircraft programme.

(41) 1Installation of fully developed FCS/Missile
system.

(1ii) Completed by March 62.

Recuires that an organization adequate and sufficientl;, flexivle to
operate efficiently be set-up at the contractors.

(b) The followings is a su~gested organization at the work-
- inpy level that could meet the requirements,

Dev Test Ops Log
Team Team Team Tean
1 2 3 L

The embryo of Teams (1). (2). (4) is alrexd, in erist-
ence at the contractor i.e. TSD (Arrow Dev), CEPE (Flight
Test) and MAT (Loz). To fulfill t.e okjectives of the
overall prozramue (1). (0), (&) na, regiire espansiom
and (3) requirc bl Tearm No. 3 woull comsist of
ADC ailrcrew and ) crewes, Teax Lo, & peuld
consist of AMC engineerin: personnel.

~

(

(@]

Y} The overall responsili
pramne e, objeebive

with the assistanca ol

to tne participatine aruiweles
contractors.

(@) "The detailed pro:ramme Lor euc: oif thi. tasis to
achleved will be the res onsilbilit of the Test
tion tu plan, approve and publis: in £
contractor.

(e) The day to day monitorin: of the proramie to ensure thas

the objectives are being acihieved will be the res.ons-
ibilit, of the Test Organization,

(f) AFHQ should only be required to arbitrate cha
the opinion of eilther the Test Organization o
tractor the overall objectives are not teing
according to the conditions of 2,
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FACILITIES

I. STAGE 1

(a) To accomplish the objectives detailed in Appendices A
- G the following facilities are required:

# (1) Aircraft Maintenance - Existing Contractors
Facility.

(11) FCS Programme - GCI facility for vectoring target
and interceptor.

(1ii) Firing Range - PT. Petre for all unzuided missile
Firings,
- Cold Lake for guilded missile firing
at drones.

Pt Petre Range Requircients

Tracking Radar C/W'plotting Board Surveillance
Radar Adequate Range Area,

Cold lLake Range Recuirements

Tracking Radar c/w plotting Board, Drone Fli

i
c/w MD.I, Existing Telemetr, Station, Data Re-

duction for MD I and Missile Ielemetry. Hangars

for up to 3 Arrow a/c + 2 Chase and or Target z2/c.
The portion of the programme at Cold Ls of a
detached nature where the n/c complete W 5 _3res
proceed to Cold Lake for a limated peric Tre Cold
Lake facility will be requirecd in carl; Zor active

Missile Firing.

(b) To accomplish the onjectives detailed i+ Arpendiy #y"

Operational Weapon Systew. Prosruarme the Uollowi:
facilities will be required at

(1) Alrcrait Faintenance - Similar Lo e 4 ci
at Halton i.e., Hantar Office

£3 P Yty o
apace GOE spare ebess

(11) GCI Facility for vectoring a/c targets and inter
SEPLGT:

I

(i11) Target a/c complete with ECK equipment,
IT. STAGE 2

Stage 2 of the Flight Test Programne will be an RCAF sucport-
ed Programme at Cold Lake as detalled in Appendizx "NU,
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o
STAGE 2 WEAPON SYSTEM TESTING

I. OBJECTIVE

The complete objectives of Stage 2 cannot be defined at this
time but the overall objective is to complete the weapon system test-
ing so as to define completely its operational capability.

IT. PROGRANMME

(a) Falcon missile requirements for RCAF evaluation are
considered to be:

(1) 16 EVA (Evaluation Vehicle Aerodynamic).
(11) & EVA (Inert).

(11i) 84 Radar Falcons (76 telemetry, 8 warhead).
(iv) 84 IR Falcons (76 telemetry, 8 warhead).

(b) Genie requirements for RCAF Cold Lake evaluatiorn of the
Arrow Weapon Systemn will be analogous to a Project "K'
type of evaluation. The reguirements are estimatel to
be:

(1) 80 MB-1 Genies (Inert warhead).

(11) Unknown quantities of ground handling and test
equipment.,

IIT. TARGETS

(a) Two target systems are considered for use cn the Zenis/
Falcon evaluation programme:

(1) Del Mar Towed Target (RADOP).

(i1) Drone targets -~ Jindivik type (available KDA drones
will be used for lower altitude firing:s).
(b) The basis for caleculations of the tareetl requirenents is:
(1) Tor towed targcto a life of 3 flights per tarzet
is assumed,

(11) For drone aircraft operation a life of 6 flizhts
per drone is assumed.

(i11) Since all drone flights or tow target flights will
not be completely successful for missile firing it
is necessar, to assume a factor of success for
such flights as follows:

(A) 60% of all drone launchings will be comnlste-
ly successful for missilc firing.

(B) 75% of all towed tarcet flichts will be
completely successful for missile firing.

(¢) Pirine Programme . Tarcet Requirements

(i) Towed Targets. The total number of flizhis re-
quiring targets is as follows:
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(A) Falcon - 150 fliphts

(B) Genie - _94 flights
Total 24y,

Towed targets are considered to be suitavle for captive
flights and live firings only of Falcon missiles. It
is estimated that approxdimately 40 captive flights will
be required and that 50 of the Falcon firings can be
carried ocut against a towed target. This represents

a total of 90 successful tow-target missions. Target
requirements are as follows:

Required Successful Missions = 90
Total flights necessary (25% failure rate) = 120

Targets necessary (at 3 flts/target)

]

40

(ii) Drone Targets. Drone targets are required for
(244 - 50) = 194 firing flights. Assuming 40
captive flights against drones the total re-
quirements is as follows:

Required successful missions = 194 + 40 = 234
Total flights necessary(at 40% failure
rate) = 390
Drone targets necessary (at 6 flights/ '
drone) = 65

Iv. INSTRUMENTATION

(a)
V. LOCATION

(a)

To be determined.

Cold Lake,

VI. RCAF PARTICIPATION

(a)

100%.




