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NOTICE

This dooument is intended for the use of the reaipient
only, in comnection with work cariied out for or on be-
half of Her Majesty's Canadian Government in the right
of Canada. The unauthorized retention or destruction
of this document or disclosure of its contents to any
unauthoyized person is forbidden. '

Attention is hereby called to the fact that failure to-
comply with any of the above instructions is an infract-
ion of the 0fficizl 8ecrets Act. '

" Any umauthorized person obtaining possession of this

a8pecification by finding or otherwise, should forward
it together with his name and address in a registered
envelops, to the Model Specifications Group, Engineering
Divigion, ‘Avro Aircraft Limited, Malton, Ontario,Canada.

| uﬁ%ﬁﬁiﬂw




This model specification defines aircraft.25206 at a
standard.defined by the status of the development program
~at _t'he" date of issue of the engineering record. It .must
not be construed that this represents either the present
or the planned operational standard.




1.

R

Fwp -

] o

WO e

° o o °

YN 0 DO

N =t bt bt et ot i et gt
O\0 O~ O\ 0 N

n
P

]
N N
W N

WP N

= -1\0 D~3
~ O

O

TABLE OF CONTENTS

Title

APPLICABLE SPECIFICATIONS AND PUBLICATIONS
Referenced Specifications and.Publications

Precedence of Reguirements
Specification Amendments
Deviations

SCOPE

Terms of Reference
Role
Crew

REQUIREMENTS

Cheracteristics
Construction

Aerodynamics

3tructural Design Criteria
Wing Group

Tail Group

Puselage

Landing Gear

Surface Control System
Engine Section

Propulsion and Fuel System
Auxiliary Power Units
Instruments and Navigational Equipment
Hydraulic System

Pneumatic System
Electrical System
Electronics Installations
Armament

Bquipment and Furnishings
Pire Protection

Oxygen System

- Alr Conditioning

aAnti-Icing and De-Icing Systems
FPhotographic Equipment
Auxiliary Gear

TESTS

Ground Tests
Flight Tests
Test Instrumentation

UNCLASSIFIED

PAGE 111
72/M8/1
JUNE 1958

¥:
2]
O ~N~NON N o®

123
125
125




This model specification defines aircraft 25206 at a

standard defined by the status of the development program , ((‘\
at the date of issue of the engineering record. It must .
not be construed that this represents either the present

or the planned operational standard.




Appendix I
Appendix II
Appendix III
Appendix IV
Appendix V
Appendix VI

PAGE iv

72/M8/1

JUNE 1958

REV. NOVEMBER 1958

TABLE OF CONTENTS (Cont'd) .

Title

PREPARATION FOR DELIVERY -
Acceptance Procedure -
Acceptance Condition

NOTES
BExplanatory Information
Definitions

ALPHABETICAL INDEX

APPENDICES

Equipment

Deviations

Engineering Data
Deviatlions From PROC-100- 11
Amendments

.Acceptance Condition

:.“.. e

Page

126

127
127
132

144
145

1§
185
235




This model specificat»i'on- defines aircraft 25206 at a

standard defined by the status of the development program
at the date of issue of the engineering record. It must
not be construed that this represents either the present
or the planned operational standard.




PAGE 1
72/M8/1

JUNE 1958

REV. NOV., 1958

SECTION 1
APPLICABLE SPECIFICATIONS AND PUBLICATIONS

1.1 Referenced Specifications and Publications

The following specifications and publications of the issue

" in effect on 23rd April 1954, or the date of first issue,
whichever 18 later, shall form a part of this model speci-
fication to the extent stated in this specification. The
applicable paragraphs of this model specification shall, in
each case, state the extent to which the design complies with
the following specifications. Failure to 1list non-compliance
wlith the requirements of the specifications listed in this
paragraph, which, by a reasonable engineering interpretation,
apply to this model specification, shall indicate the Contrac-
tor's intention to meet all such requirements even though no
specific mention is made of the requirement in this model
specification. Where the Contractor does not intend to comply
with such requirements a deviation shall be raised.

Contractor specifications and publications shall be approved
by the RCAF prior to forming a part of this specification.

At the discretion of the Company subsequently dated RCAF
approved 1ssues may be used.

*AJR T (Issue 5) RCAF Specification for Requirements
- for the Airframe and GSM Installa-
tions for the Arrow 2 Ailrcraft.

PROC 100-4 Identification Marking of RCAF
. Property. '
PROC 100-11 Englineering Data, Control Procedures
(Issue 3) for Production Egquipment.
CAP 479 Manual of Alrcraft Design Requirements
for the Royal Canadlian Air Force.
ARDCM 80-1 , Handbook of Instructions for Aircraft
Designers.
EMS-8 (Issue 2) Preliminary Model Specification -
Dated: Feb. 1958 Iroquois 2 Engine
MIL-B-5087A Bonding, Electrical (for Aircraft)
MIL-W-5088a Wiring, Aircraft, Installation of

* This specification not yet Qontg?%%§;£é§330cepted. \

g @ e
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Refex pRGed. SPOC

WIL-I-5099A
MIL-H-5440A

HIL-F-5572A

- MIL-0-5606

MIL-F-5616
MIL-F-5624C

MIL-8-5700
MIL-8-5702

MIL-8-5703

MIL-8-5705

NIL-8-5711

MIL-N-58TTA

MIL-I-539T

]

MIL-I-6051
MIL-I-6181B

MIL-L-6503A

MIL-C-6818A
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gdons  {Cont'd)

Indicator, Cabin Air Pressure, 1-7/8

Inch Dial, Typs MARL -

Design, Instaliation and Tests of Air- ;
craft Hydrsulic Systems -

Fuel, Airecraft Reciprocating Engine
011, Hydraulic, Aircraft, Petroleum Base
Fuel;, Aircraft Engine, Grade JP-1

Fuel, Aircraft Yurbine and Jet Bngine,
Grades JP-3, JF-i, and JP-5

Stregs Analysis Criteria

Strustural Criteria, Basic Flight
Criteria

Structursl Criteria, Piloted Ailrplane
Basic Ground Criteria

Structural Criteria, Piloted Airplanes,
Fuselage, Booms, Engine Mounts and i
Nacelles. |

Structural Criteria, Piloted Airplane 1
Structural Test, Flight ,

Nozzle, Pressure Fuel Servicing, Lock-
ing Type D-1

Instruments aud Instrument Panels,
Alrcraft Installation Of

Interference Limits and Methods Of
Measurements, Alrcraft Radio and Elec-
tronic Installations

Interference Limits, Test and Design
Requirements, Aircraft Electrical and
EBlectronic Equipment

Lighting Equipment, Aircraft, General
Specification for Installation Of

Clamp, Mounting, Aircraft Instruments

——
- \
—
o~
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MIL-B-7080 (1)
MIL-E-7563 (1)

MIL-E-T614

MIL-P-7T788
MIL-E-7894
MIL-T=T7935
MIL-I-8500A

MIL-I-8T00

MIL-J-8T11

MIL-F-8785
MIL-F-25352

MIL-F-25467A

MIL-R=25572

Specification
Bulletin ANC-2

CG8B 3-GP-22b
CGsSB 3-@GP-23b
CasSB 3-@Gp-25¢

-',‘:L )t .

cations nvi Puliicsations (Continued)

B SR B DY - W

Electrical Bquipment, Installation of
Aireraft, Genersl Specification

Blectricsl Equipmens, Adreraft, Install-
ation cof, Genera. ‘
BElectrisgl BEguipment, Alternating Current,

Alrcreft, Instellaticn of, General Spec-
ificaticn Lo

2
Contzrols Lighving

Towing Raguirements and Provisions for
Land end Carvier Type Military Aircraft

Interchsngeability and Replaceability of
Compozent Farts for Aircraft

Installatior. and Test of Electronic
Equipment in Aircraft, General Specifi-
cation for

Jesk Fads, Afwreraft, Design and Install-
ation

Flying 4..3i%1les of Piloted Airplanes

Flutter, Divsrgence and Reversal of,
Alrerali, Pravention of

Iighting, Integral, Instrument, General
Spacificeticn For

Regulator, Oxygen, Automatic Pressure

.Breathing High Altitude, General Spec-

ifization for

Ground Loads

Aviation Turbine Fuel - Type IIX
Ppel, Avisticn Turbtine, Type I

-

Aviation Fuel
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1.1 . Referenced Specifications and Publications (Cont'd)

CGSB 3-GP-26A 011, Hydravlic, Petroleum Base

MAT 1-2 Luminescent material, Fluorescent,
Radlo-Active

CS-D-2 Protective Treatuwent Schedule Landplanes

Avro Report Periodic Performancz Report No. 15A

Avro Report T72/FAR/6 Arrow 2 Aircraft 25206 & 25208
Instrumentatilon 1

Avro Report QC-E-9 Interchangeability - Werking Lists

Avro Report Detailed Analysis of Flylng Qualities

P/AERO DATA/89 of CF-105

Avro Report GEN/STDS/4 Compliance with ABC Standards

Avro Report T7-0400-82. Weight and C.G. Summary - Arrow 2 A/C |1
25206

Dowcan 200 (Issue 2) Silicone Based Fluid

Precedence of Requirements

From the date of RCAF approval of this Model Specification the
requlrements of thils specification shall take brecaedence over

the requirements of all specifications listed herein. In the
event of conflict between the requirements of the specifications,
publications, and documents referenced in this Model Specification,
the order of precedence for ccmpliance shall be as follows:

(a) AIR 7-% = - RCAF Specification for Requirements
for the Alrframe and GSM Installations |1

for the Arrcw 2 Alrcraft.

(b) [ECRE E7oN - Manual of Alrcraft Design Requirements
for the Royal Canadian Air Force

(¢) ARDCM 80-1- Handbook of Instructions for Aircraft
Designers

(d) The remaining specifications referenced in thils specification.

Specificatlion Amendments

Any alteration(s) to this Model Speclfication, whether or not
such alteration results in a physical change to the alrcraft,
shall be submitted by the Company to the RCAF irn the form of
a "Specification Amendment".

SECRET
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Deviations

Deviations are set forth in Appendix II and Appendix IV to
this document and are indicated throughout the text by the
appropriate deviation number encircled in the left hand margin.

A definition of "Deviation" appears in paragraph 6.2. Prom the

date of approval.by the RCAF of the Model Specification,
required additional deviations from the requirements of the
speciricatiogs llsted in paragraph 1.l shall be submitted in
the form of "Specification Amendments®,
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SECTION 2
SCOPE

Terms of Reference

2iidzal

2
2
2
2
2
2
2
2
2
2

This Model Specification describes the alrframe and Government
Supplied Material installations of the Arrow 2 aircraft.

The alrframe and GSM installations of the Arrow 2 aircraft,
Serial Number 25206 and subseguent up tc and including Serial
Number 252039, shall be defined by this specification together
with applicable specification amendments issued in accordance
wlth paragraph 1.3 of thnis specification. The design detail
documents ars ldentified in the effectivity schedule of the
Master Record Index referenced in Appendix IIIA to thils spec-
ificatlon. The requirements of thls specification shall apply
except as amended and/or limited by the requirements of
Appendix VI to thls specification.

This specification describes the alrframe and GSM installa-
tions of the following aircraft.

RCAF name and mark number - Arrow 2.

)

RCAF specification number --ARR 7-4 (Issue 5) *.
Manufactureris name - Avro Aircraft Limited.
Manufacturer's model designation - Arrow 2.
Number of engines - Two.

RCAF name and mark number of engine - Irogucis.
RCAF engine specification number -

Engine manufacturer's name - Orenda Engines Limited.

¥ TR T B, ST TR T

Engine manufacturer's model designation - PS 13.

Engine specification number - EMS-8 Issue 2. (As amended -
See para, 3.1l.1l of Specification 72/MS/1).

1
O

*Specification not yet contractually accepted.

TR
sscuny o ASSIFIER
\a? .
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2.2 Role

The role of the aircraft shall be that of a flight test vehicle
for use in the development and production of the Arrow Weapon
System.

£ Bl Crew

The crew shall normally congist of a Pllot and an Observer.,

P
e
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SECTION
REQUIREMENTS

3.1 Characteristics

3.1.1 Three-View Drawing

See Figure 1 Page 9
3.1.2 Interior Arrangement Drawing

See Figures 2 and 3, Pages 10 and 11.

3.1.3 Performance

The estimated performance of the alrcraft shall be as detailed
in Avro Aircraft Ltd Periodic Performance Report No. 15A,

assuming the aircraft configuration to be as described by this
specification and engine performance to be 1n accordance with

paragraph 3.11.1 of this specification.

3.1.4 Performance Curves

Reference paragraph 3.1.3.
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3.1.5 Weight and Balance

The estinated weight for the aircraft is as follows (For
current weight status refer to latest issue of Avro Air-

craft Report No. 7-0400-82).
3.1.5.1 Basic Weight

DESCRIPTION WE%%HT
STRUCTURE 19,258
Wing : 10,032
FPin & Rudder 1 031
Fuselage fwd. Sta. 255" 2 605
Sta.255" - L8gn 1, 716
Sta.’+85“ - 591.65" 1 170
Sta.591 65" - 742,5" 1,576
Sta.742.5" Aft, 1,085
"Marry-up" 43
LANDING GE4R 2,708
Main landing gear 2,059
Main L/G Doors and Fairings 288
Nose Landing Gear 334
Nose L/G Door & Fairing 27
POWER PLANT & SERVICES 11,558
Engines & Accessories . 10,058
Gear Box & Drives on Fuselage 292
Engine Controls 32
Gear Box & Starter on Engine 153
Engine Instrumentation 100
Fire Extinguisher System 74
Engine Mountings 75
Fuel System 763 _
FLYING CONTROLS GROUP 1,966
Mechanical Flying Controls 958
Hydraxlic Flying Controls 1,007
8,217
Instruments 35
Probe 15
Cockpit Pressure Sealing 5
Oxygen System 21
Ejector Seats 34
Air Conditioning System 87
Hydraulics Utility System 641
Cockpit Insulation 14
Drag Chute 1
Electrical System 1,237
Low Pressure Pneumatics 50
Surface Finish 100
Intake De-icing Boots 88
Canopy Actuation 65
Cockpit Consoles 18

Damping System 99
Mechanical Door Stops - Main L/G Doors E“ 3
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Basic Weight (Cont'd)

DESCRIPTION WEIGHT
‘ 1lb

EQUIPMENT GROUP (cont'd)
Electronic System 613
Emergency Fire Protection 181
Instrument Pack Structure 692
Pack Instrumentation 2,408
Flight Test Installations 624
BASIC WEIGHT 43,284
Normal Gross Weight
BabIC WEIGHT 45,204
Ballast 1,294
Operational Load (less fuel) 1,097
Crew 390
0il 162
Residual Fuel 287
Oxygen Charge 13
Fire Extinguisher Fluid 25
Water for Air-Conditioning 220
OPERATIONAL WEIGHT EMPTY 46,4301
Maximum Internal Fuel (2,455 gal.
@ 708 lb/galo) 19,1""6
NORMAL GROSS WEIGHT 65,447

—_——eeeeeee————
One Half Fuel Weight

OPERATIONAL WEIGHT EMPTY 46,331
1/2 Maximum Internal Fuel 9,573
HALF FUEL WEIGHT 55, 874

w
Maximum Gross Weight

OPERATIONAL WEIGHT EMPTY 46,301
Maximum Internal Fuel 19,146
Maximum External Fuel (500 gal,

@ 7.8 1b/gal and drop tank) 4,242
MAXIMUM GROSS WEIGHT 69.690

Unit Weights
(a) Wing Group

(Gross Area 1,225 sq. ft.) 8.190 1b/sq. ft.
(b) Vertical Tail

(Gross Area 158.79 sq. ft.) w 1b/sq. ft.
(¢) Fuel System s;\ 1b/Imp. Gal.

(Capacity 2,455 Imp. G“?ﬁ%@
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3.1.5.6 Balance

The C.G. limits of the aircraft are estimated to bes
. (Landing Gear Up or Down)

Porward Limit 2068 MeAsCe (limited struoturally)
CAft Limit  31% MeAsCe (limited aerodymsmieally)
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Sweep Back - Leading Edgesccc000000000000000000059. 34 degrees
~ Trailing Bdge:.cecsoccoocoessovase:«33.08 degrees
- 1/% ChOﬁdoocooeooooooooooooeoeoooo¢55 00 degreea

Aﬂpect Rati()co.oo.oo...ooo..oaooo.oo.ooooo.ooooo 1.04
Rudder - Span (average).o...o-ooo..oo.oe.o..o09 ft, 11,00 1n.
- Chord (average percent vertical .
tail chord)...on..o.,o.. 30.00’

301 070# Sgeed Brake

Span (each)O-ooooooooooocooOOoooooooooooooooooa £t. 1. 08 in.
chordooooooooo'ooooo.oooooooaoooooooocoooo.oo 4 ft. 1.00 11’1-

30.10705 Heigl;xt of Airframe

Reference to ground shatic line (approx).e.

2l ft.o 3 00 in.

3¢1.7.6 Length of Airrrame (Not including 3 ft. (approx.) probe)
Aircrart reference line level.eoceeocscoeo 077 ft. 9.65 1in.

3¢1:7.7 Propel;ar
Not applicable,

3.1. 708 Landi;g Gear

Tre8Q.ec09000000000000000000000000000000
Wheel BasSeseso-000000000000:000000000000

3el.7.9 Ground Angle

Angle between airframe reference line and
ground statlc 1line.eseceecsoccceccecssccccsccese 4.55 degrees

3. 1.8 Control Surfaces and Corresponding Control Movements
(ﬁot to be used for Inapeoffon purpose&)

Allerons: up and down
Rlevatorss up

dowmn
Rudders left and right

Speed Brake

Surface’
Mpvement
19°
303
20
30°

60°

25 ft. 5.6 in.
30 £ft. 1.00 4in.

Control
Movement

%.98 1n.

" aft 6.63 1n.

fwd %.37 in.
fwd 302 in.
art 3.03 in.
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3.2 Construction

30201

3.2.2

3.2.3

3.2.%

3.2.5

General Interior

A pressurilzed compartment for the aecom@p@a%iaa.forutho.crew
and incorporating inatrumenis, controls, and stowage as
described in the appropriste sections of this specification

- 8hall be located in the nose section of the airframe. The

front cockpit shall be equipped to acoommodate a pilot, and
the rear cockpit shall bs equipped to accommodate an Obser-
ver. It shall be possible for the pilot to perform all the
normal and emsrgency functiocns regquired to f£ly the aircraft
without the assisbtance or presence of the second crew member.
The cockpli compartment shall be enc)osed by a fixed wind-
shield and two split clamshell type sanopies. Equipment

‘and service comparitments shall be amx described in paragraph

3.7.5.
Materials

The folloWing order of precedence shall apply to materials
uged in construction of the airframe and sontractor furnished

equipment s

(a2) Requirements issued by DND oy appwoved by the
RCAF as covered by CAP 479 Part 5; or

(b) Requirements covered by ARDGM 80-1; or
(c) RCAF approved Company specifications.
Standards

The followlhg order of precedence shall apply to standard
parts used in constmiction of the airframes

{a) Standards iswued or approved by the R&AF, as covered
' Y CAR 479 Park 53 ox '

(b) &BC Standards to the extent sgreed between the RCAF
833 the Company and as set forth in Avro Report
GEN/STDS/kg or

(c) Standards covered by ARDCM 80-1; or

(d) RCAP approved Compsny design standards.

!orgggnshig

A1l workmansh:ip and shop practice shall be in accordance with
aceepted standards of aeronsutical engineering practice.

Production, Maintenance, and Repair
The desigr. of tle airframe shal

\ i-&sg“““o be suiyable
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standard defined by the status of the cdevelopment program
at the date of issue of the engineering record. It must
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3.2.5 Production, Maintenance, and Gepair (Contigd)

for quantity produeticc. Cauzi‘eration shall be given during
the design to pruviis access to the alrframe and installed
equipment to facilitats ease of reylacement, maintenance and
repair. Maintenance provisionz Incerporated in the airframe
and the equipment instsilsd thearein shall conform to:

(a) Requiremeris coverad
~
A

between the BROAR &

0

(b) Requiremsrts acveps:

5nail he subordinate
iresraft aad to the

The above 2ang?isie
IPhEX

oniy to the fulfiinerr ro thes
safety of thz crew.,

3.2.6 Climatic Concitiong

The alrframe shall bz zZ.sigred to mzet the environmental con-
ditions given in CAF 57G and ARDCM ¢iu~%i, ané additicnally for
operation within the design Ilight conditions,

All contractor furnished eduipment instalied in the airframe
shall bz designed ©t« meet the envircnmental conditions given
in CAP 479 and ARDTM 80D-1 anad aZditioraily, where the pressure
altitude and/or remperaturs is in excess of that covered by
CAP 479 and ARDCY, 50-1, tne requirsments in the Company Equip-
ment Specifications shail geoverr,

3.2.7 Noise and Vibraticn

The levels <f rofise and vihration shail be as determined by
test.

3.2.8 Processs=s
The follewing crdsr of przcizcince shall ¢pply toe prcc:zsses

used in consiruction of the aivirams aps contractor furnished
equipment incorporatzd in the various systzms installed therein.

(a) Requirements issued by DN or approwed by the RCAF as
covered by CAF 479 Fart %5; or

@@ (b) Requirements covered by ARDCM 80-1.

\\\%&‘i@s >
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at the date of issue of the engineering record. It must
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Finish

The finish on all parts and components shall be in accor-
dance with RCAF approved Avro Aircraft Company Standard
C8-D-2, or CAP 479 Part &.

Colour Scheme and Identificztion Markingzs

i
1 Colour Scheme :
The airframe exierior solour scheme and markings shall

conform to (2) CAP 47% Chapier 6; or
b; Company drawings; whers not covered by (a).

The cockplt initerior colour scheme shall conform to
ARDCM 80-1,

2 Identificeziion Merkines

Airframe componsnts and airframe parts shall be marked
- in accordnance with Specification PROC. 100-% except as
stated in the deviations in Appendix 1V. -

Pigeline Identificstion

All removable pipeline and electrical conduit in the air-
frame shall be marked in accordance with CAF 479 Chapter 6;
together with such additioral markings as may be required
by the specification governing each system, '

Blectrical Cireuit Identification

Identification of electrical circuits shall be in accord-
ance with the reguirements of Specification MIL-W-5088A,
and as additionaliy agre=d between the RCAF and the Company
as set forth in Compeny Reports listed in Appendix: III,

Interchangeability

Interchangeability and reylaceabilitg shall conform to the
requirements of Specificsation MIL-I-8500A and as set forth
in Avro Aircraft Repori QC-B-9.

Lugrication

The lubrication, schedule and types of lubricants to be used
shall be as detailed in the Description and Maintenance
Instructions for the ARROW 2 aircraft. '

ui nt

The following order of precedence shall apply to contractor
furnished equipment incorporated various systems in-
stalled in the sirframss %%\ﬁ - ‘

§§§g€gﬁéazr
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Equipment (Contfd)

(a) Requirements issued by DND or approved by the
RCAF as covered by CAP 479 Part 5; or

(b) Requirements covered by ARDCM 80-1; or
(c) RCAF approved Company Specifications.

Government supplied equipment, specified as a mandatory
requirement by the RCAF, shall be installed without
modification or adjustment, except to the extent of normal
calibration or minor adjustment.

Where a degree of performance to meet the specification
requirements 1s obtainable only by a process of testing
anq/br selection or selective matching of Government
supplied equipment, then such testing or selective pro-
cess shall not be considered a part of the requirements
of this specification. Upon subsequent replacement of
one of the components so matched the aircraft performance
obtained by such testing and selective process is no
longer assured.

Where fallure of Government supplied equipment to provide

a degree of performance necessary to meet the specification
requirements for the aircraft is indicative of a modifi-
cation ‘requirement of such equipment, then the Company
shall notify the RCAF and recommend such modification for
such equipment as it may deem necessary, but shall not un-
dertake such a program of modification as part of the re-
quirements of this specification.
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3.3 Aerodxgamicg

30301

General

The aircraft shall have a delta planform high wing, with 4°

" anhedral, and of moderate wing loading. The utmost consid-

eration shall be given to cleanness of design with all an-
tennas flush mounted and protuberances kept to a minimum.

The aircraft shall be designed to possess aerodynamic
characteristics such as to permit the accomplishment of the
role as defined in RCAF Specification ATR-7-%, 1

- 3.3.1.1 Special Characteristics

3.3.1.2

The wing leading edge shall be slotted, extended and drooped
(as described in paragraphs 3.1.7 and 3.5.2.4) to alleviate .
transonic "pitech-up" at high 1ift coefficients and to pro-
duce favourable air-flow conditions. '

A maximum camber of 0.75% c¢ (negative) shall be incorporated -
in the wing design in order to effectively reduce the
required elevator deflection at design speed and altitude,
thus effectively reducing the trim drag. The elevator trim
required at altitudes above 45,000 feet shall be effectively
reduced by automatic upward deflection of the ailerons.
(Reference paragraph 3.9.1.2).

The air intake for the air induction system to the engine
shall be preceded by a fixed wedge shaped ramp adjacent to
the fuselage. The wedge angle of the ramp shall be designed
80 as to: : -

(a) Induce (at supersonic Mach numbers) an oblique shock
wave near the 1lip of the ramp and a shock wave normal
to the ramp in order to reduce intake presgure lossqg.

(b) Prevent formation of a shock wave within the engine
air intake.

A boundary layer bleed shall be installed between each

fixed ramp and the fuselage, and on each intake ramp face,

to prevent boundary air from the forward fuselage and

intake ramps from entering the intakes, thus improving intake
efficiency. ' '

A two position annular by-pass around the engines shall be
provided to increase the intake stable mass flow range,
improve intake efficiency, reduce spillage drag, and supply
ailr for engine cooling.

Aerodynamic Data
Aerodynamic data, including 11_%3“@1;, drag, yaw, thrust,
v

\\\’ﬁﬁ“
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3030142, W (cont®d)
take-off and landing, stability and controllability charac-

teristics of the aircraft will be round in the reports list-
ed in Appendix III.

3.3.2 Stability and Control

The aireraft shall be designed to meet the stability and
econtrol requirements of Specification MIL~-F-8785 except as
stated in Avro Alrcraft Report Number P/ARRO DATA/89.

" 36363 'Aero-nlgsticitx

Plutter and divergence calculations shall be computed in
accoxrdance with the requirements of Specification MIL-F-

25352,
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as stated below,.

Definitions stated in Section 6, rounded to the next highest 500
1b. to provide a stabillized value.

3.4,1 Limit Flight Load Factors

3.4.1.1

30“91.2

3.4.1.3
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Structural Design Criteria

The structural design of the aircraft shall be in accordance with
the requirements of specification MIL-S-5700 and limit load factors

All weights shall be in accordance with the

+ e ——————————— -

The aircraft. shall be designed for 1limit flight maneuver load :
factors based on a positive factor of 7.33 and a negative :
factor of 3.00 at a Stressing Weight of 47,000 1t. At weights 1
greater than 47,000 1b., 1imit maneuver load factors (ny) shall be
assumed to be the product of the stressing weight load factor and
47,000 1b. divided by the greater weight.

Gross Weight for Stress Analysis 56,000 1b.

Maneuver
Positive
Negative

gust (55 fps)
Positive
Negative

Maximum Gross Weight 70,000 1b. | ‘

Clean
Configuration

+6,15%
-2,52

+4,67
-2.67

Maneuver
Positive
Negative

Gust (55 fps)
Positive
Negative

Normal Gross Weight and Maximum Landi

Maneuver
Positive
Negative

Gust (55 fps)
Positive

Negative

Clean Aux. Tenk
Configuration Installed #
+4,92% +4.50
-2.01 -2,01 %%
+3.93 +3.47
-1.93 -1.47

Gross Weight 66,000 1b.

Clean

Configuration

+5.22%
-2.13

+4,11
-2.11

*, *%_ 4 For notes@ﬁ%&g@%ﬁg§m
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* The 1limlt load factor shall decrease due %o the effect of skin
temperature rise asz shown on flight envelopes Figure 5 to 8

inclusive,

** pux., Tank installation negative limit maneuver load factor of -3.00
reduced to the limit maneuver load factor for the airframe clean

configuration.

# Up to a structural speed limitation of Mazh .95

3.4.1.4 Normal Larnding Gross Weight 51,000 1k,

Maneuver
Positive
Negative

Gust (55 fps)
Positive
Negative

Clean

Configuraticn
+6,75%
-2076

+5,02
-3.02

™ * The limit load factor shall decrease due to the effect of skin
' temperature rise &s shown on flight envelopes Figure 5 to 8 in-

clusive,

3.4,1,5 Flight Envelopes

In addition to the above the limit flight load factors for
the aircraft in the clean configuration shall be as shown
in the following flight envelopes:

Sea Level

10,000 feet:
30,000 feet:
20,000 feet:

Figure 5 Page 28
Figure 6 Page 29
Figure 7 Page 30
Figure 8 Page 31

The following symbols, as utilized on the above noted flight
shall be defined as:

envelopes,
Line
Line
Line
Line
Line
Line
Line

Line
Line

A-B
D-C
B-C

o

[[]

Positive Structural Maneuver Limit
Negative Structural Maneuver Limit

Limit Dive Speed

Positive Gust - Vertical Velocity

of 55 ft. per second

Negative Gust -~ Vertical Velocity

of 55 ft. per second.

Max. Attainable Load Factor, 30° Up
Elevator Deflection

Max. Attainable Load Factor, 20° Down
Elevator Deflection

Elevator Hinge Moment Limitation, Positive
Elevator Hinge Moment Limitation, Negative

L I
o BT

SECRET - . - '*n BE

SRR R PN g




This model specification defines aircraft 25206 at a
standard defined by the status of the development progran
.at the date of issue of the engineering record. It must
not be construed that this represents either the present
or the planned operational standard.




PAGE 20
72/MS/1

JUNE 1958

REV. NOV. 1958

3.4,1.6 Load Factors in Roll

®

. 30"‘0107

3.4.1.8

~ ®

The aircraft shall be designed for 1limit flight maneuver load
factors in roll in accordance with the requirements of MIL-S-
5702 except that the maximum load factor in a rolling pull-out
shall be 4.89 at 47,000 1b, and 4.89 x 47,000 for weights in

excess of 47,000 1b. W

E

Load Factors in Spin

The aircraft shall be designed for 1limit flight maneuver load |1
factors in spin in accordance with the requirements of MIL-
S-5702 except that yawing velocity in a flat spin shall be
reduced from 5 radians per second to 3.5 radians per second.

Load Factors for Landing Gear Operation

The aircraft shall be designed for 1imit load factors for land-ll
ing gear operation in accordance with the requirements of MIL-
S-5700 and MIL-S-5705 except that:

(a) Landing gear operation shall be limited to 1imit maneuver
load factors between +0.8 and +1.3, over the speed range
of O to 250 knots EAS,

(b) With the landing gear in any intermediate retraction or
extension position, the 1imit maneuver load factors shall
be limited to between O and +2.25, over the speed range
of O to 250 knots EAS,

3.4.2 Limit Ground Load Factors

3.4.2.1

3.4.2.2

Limit Take-off Load Factors

The aircraft shall be designed for limit take-off load factors |1
1n accordance with Specification Bulletin ANC-2 except that:

(a) Load factors at Maximum Weight shall be reduced in a
manner such that the landing gear reaction is equal
to that obtained at a weight of 65,000 1b.,

(v) Load factors at Normal Gross Weight shall be reduced
in & manner such that the landing gear reaction is
equal to that obtained at a weight of 55,000 1b,

Limit Landing Load Factors

The alrcraft shall be designed for limit landing load factors 1l
in accordance with Specification Bulletin ANC-2 and Specification
MIL-S-5703 except that at Normal Landing Gross Weight the

vertical descent velocity shall be limited to 8 ft,/sec.

g SSIFIED
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at the date of issue of the engineering record. It must
not be construed that this represents either the present
or the planned operational standard.
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3.4.2.3 Limit Ground Handling Load Factors

The aircraft shall be designed for limlt ground handling |1
load factors in accordance with Specification Bulletin
ANC-2 except as stated in Appendix II (Deviations). The
gross weight for jacking (Reference ANC-2 Table %4.2) shall

be 56,500 1b.

3.4.3 Limit Speeds
3.4.3.1 Limit Diving Speeds

The aircraft shall be designed for a 1limit diving speed Vb 1

which shall be the lesser of 700 knots EAS, a speed cor-
responding to Mach 2.0, or a speed corresponding to a skin
temperature of 250°F,

3.4.3.2 Limit Drag Chute Deployment Speed

The alrcraft shall be designed for a limit speed for selection
of drag chute deployment of 180 knots EAS.

3.4.4 Crash Criterisa

3.4.4.1 Ditching Conditions

Not applicable.

3.4.4.2 Emergency Landing Conditions

@

The seats, seat installatlons, canopy and canopy actuating
mechaniswms, and supporting structure for cockpit equipment
shall be designed to withstand inertia loads corresponding

" to ultimate load factors of 25 'g' forward, 4 'g' laterally,
or 20 'g' vertically, applied either separately or together.

Under emergency landing conditlons as specified above, perm-
anent deformations shall be permissible provided there shall
be no tearing loose of seats or other structural components
which might cause injury to occupants, or provided that crew
egress 1s not prevented, :

3.4.5 Ultimate Loads

All 1imit loads, except limit ground handling loads, derived
from the above criteria shall be multiplied by 1.365 to obtain
ultimate loads. Limit ground handling loads shall be multiplied
by 1.5 to obtain ultimate loads.

. T
e pREEL
SECRET CoreltE B %3
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This model specification defines aircraft 25206 at a
standard defined by the status of the development program
at the date of issue of the engineering record. It must
not be construed that this represents either the present
or the planned operational standard.
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3.5 M¥Wing Group | 4

3.5.1

Description and Components

The wing shall be a delta type of full cantilever, all metal,
stressed skin construction. The wing shall comprise a wing
centre box, and slx main sections on each side of the alreraft

centre line: :

Inner Wing
Outer Wing
Leading Edge
Trailing Edge
Blevator
Alleron.

Access doors shall be provided for inspection and mainten-

ance of airframe services.

3.5.2 Construction

3.5.2.1 Hing Centre Box
The wing centre box shall be a load carrying structure of
built up box beam, beam, and rib sections and shall include
wing spar shear fittings, wing skin panel attachments,
shear fittings and attachment points for the fin spars,
fin skin panel attachments, fuselage internal centre strut
pick-ups, and an elevator hydraulic actuyator earthing at-
tachment fitting.

3.5.2.2 Inner Wing

The inner wing shall consist of two sections.

An inner wing torque box section shall form the main struc-
tural support of the wing assembly and shall consist of
four spars, machined skins with spanwise 1ntegral stiffen-~
ers, and chordwise ribs. The three bays formed by the spars
shall constitute four integral fuel tanks. The wing torque
box section root shall be attached to the corresponding

root of the opposlite wing and to the wing centre box at a
-manufacturing joint. .

The forward section of the inner wing shall comprise a

front spar, a transverse auxiliary spar, chordwise ribs for-
ward of the auxiliary spar, and ribs aft of the auxiliary

spar running parallel and normal to the axis of the retracted
landing gear leg. The forward section shall incorporate

two integral fuel tanks and shall house the main landing

gear assembly. This sectlon shall be attached at manufacturing
Joints to the maln spar, the opposite wing root, and the

centre fuselage which 18 indented into the delta configuration.
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3.5¢2.3 OQuter Wing

i WL T

3:5.2.5

The outer wing shall comprise five spars, stringers, chord-
wise inboard and tip ribs, and ribs running normal to a
Wwing tangency line. It shall be attached to the inneér wing
by bolts with loads transmitted to the inner wing at a
front spar Joint, a rear apar joint, three intermediate
vertical shear Jjoints, and through the skin attachment.

The outer wing shall house the alleron control unit forward

of the rear sgpar. ¥

Leading Edge

The leading edge of the wing sh&all comprise three sections
with structural ribs running normal to the front spar line.
As 2 structural assembly, the leading edge shall supplement
the structure of the inner and outer wing panels. At the
outer chord of the inner wing panelﬁ the leading edge shall
be slotted 5% of the chord and 61/2" spanwise. The lead-
ing edge from outboard of the slot to the wing tip shall be
extended forward along the chord line 10% of the chord.

The leading edge assembly shall be attached to the inner
and outer wing panels at manufacturing Joints.

Trailing Edge

The trailing edge shall be divided into three sections for
the purpose of manufacturing.

An inner trailing edge shall extend outboard from the wing
centre box to the inboard chordline of the elevator and
shall be a manufacturing detail build-up section of six
spanwise beams and machined skins bolted at manufacturing
Joints to the rear spar, the wing centre box, and -the
centre trailing edge. The inner trailing edge section
shall house the elevator control unit.’

A centre trailing edge, forming an elevator control box,

- shall extend the full span of the elevator and shall com- )

prise an elevator hinge spar and chordwise ribs, six of
whiech shall support the elevator control linkage. The
centre trailing edge section shall be bolted to.the inner
and outer wing panels and to the outer tralling edge.

An outer trailing edge, forming an aileron control box,
shall extend the full span of the aileron and shall com-
prise an alleron hinge spar and internal ribs at approx-

“imately T4° to the spar. Seven of the ribs shall support

the aileron control linkage. The outer trailing edge sec-
tion shall be attached to the rear spar of the outer wing
panel at a manufacturing joint.

3+:5.3 Ailerons

' The ailerons shall be of stressed skin construction,

=1 B A
Y 1 1 4
woRw #d .
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30505

30506
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Ailerons (Cont'd)

utilizing aluminum alloy skins,; a hinge spar, and ribs running
normal to the spar line., Seven main ribs shall connect to the
aileron linkage 1n the outer trailing edge section of the outer
wing. The alleron shall be hinged to the wing trailing edge by
& piano hinge along the topside for the full span of the movable
surface and shall be fully shrouded along the underside.

The angular motion of the aileron shall be 19° up and 19° down

from the aileron neutral position. The centroid of the aileron
area shall be 19.138 feet from the aircraft centre line. The design
of the flying control system and its power operation shall ob-
viate the necessity for aerodynamic and static balance,

Each aileron shall be split normal to the hinge spar line at 47.515%
of the span. A shear connection shall be provided at the trailing |5
edge and the gap shall be aerodynamically sealed with cover strips.

Aileron Tabs

Not Applicable,
Lift and Drag Increasing Devices (Flaps)

Not Applicable,
Speed Brakes

Speed brakes installed on fuselage (Reference paragraph BaT o)

Elevators

The elevators shall be of stressed skin construction; utilizing
aluminum alloy skin, & hinge spar, and ribs running normal to

the spar line. .Six main ribs shall connect to the elevator link-
age in the wing centre trailing edge section. The elevator shall
be hinged to the wing trailing edge by a piano hinge along the
top side for the full span of the movable surface and shall be
fully shrouded along the underside,

Each elevator shall be split normal to the hinge spar line at

45.030% of the span. A shear connection shall be provided at 5
the trailing edge and the gap shall be aerodynamically sealed

with cover strips.

The angular motion of the elevator shall be 30° up and 20° down
from the elevator's neutral position. The design of the flying
control system and its power operation shall obviate the necessity
for aerodynamic and static balance.

Elevator Tabs

Not applicable, %;’3: @\.E}-%%\E\E“
Lw
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3.6 Taill Group (
3.6¢1 Desgription and Components

30602

34643

3.6.4

30645

30606

The rudder shall be of stressed skin construction and shall

e PAGE 35

The tail groﬁp shall comprigse a fin and rudder. Due to the
aerodynamiec configuration of the aircraft, there shall be no
horizontal stabilizer and the elevatorg shall be included as

& section of the wing groupe

Stabilizer
Not applicable, | . ;

Elevators

Elevators are installed on the trailing edge of the inner
wing (Reference paragraph 3.5.7). .

Elevator Tabg

Not applicable.

Fin

The fin shall be of aluminum alloy stressed skin construction 4
and shall conalst.; of two sections, a main structural assem-

bly and & rudder control linkage box. | | | l

The main structural aagembly shall comprise five spars, span- °
wise compression ribs, and ribs running normal to the rudder
hinge line. Loads shall be transmitted to the wing centré box
where the fin 1s attached at a manufacturing Jjoint. A rudder
control unit shall be installed in the fin forward of the main
structural asgembly rear spar. A detachable fin tip of fi-
brous materlal shall be installed to house radio antennas.

A pitot static pressure head ghall be mounted on the upper
portion of the fin leading edgeo

The rudder control linkage box shall be a built up assembly
comprising machined skins, a rudder hinge spar, a compression
spar, and companion rib and support fittings for the rudder
control linkage. The control linkage box shall be bolted to

the fin rear apar. A . . .

Access doors shall be provided for inspection and mainténanoe
of the rudder control unit and ailrcraft services within the

fin,
Rudder

somprise a hingespar, an intermediate spar, and ribs running
normal to the hinge spar line, The rudder shall be supported
from the fin by seven hinge ribs, five of which connect to

4%(?%§3g%§>
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3.6.6 Rudder (Cont'd)

36T

the rudder contrololinkage. The angular motion of the
rudder shall be 30~ either way from the aircraft centre
line. The design of the flying control system and its
power operatlon shall obviate the necessity for aerodynamic

and static balance.

The rudder shall be split normal to the hinge spar line at
28.328% of the span. A shear connection shall be provided
at the tralling edge and the gap shall be aerodynamically

sealed with cover strips.

Rudder Tab

Not applicable.
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3.7 Fuselage

3e761

30702

3073

Description

The fuselage shall be arranged below and extend forward of
the wing and shall be designed to house two turbo-jet engines,
two crew members, and the major proportion of the airframe
service components., The fuselage shall be of rounded cross-
section from the nose probe to the engine air intakes and
cockpit where it shall evolve into a horizontally oblong
cross-section. A pilot's V-type wind-shield and a semi-
circular cockpit enclosure shall protrude above the fuselage
lines and shall fair into a dorsal fairing extending aft
over the fuselage and wing upper surface to the vertical
tail and rear fuselage.

Construction

The fuselage shall comprise a radar nose, nose fuselage,
centre fuselage, duct bay, engine bay, and rear fuselage,
joined at manufacturing joints. The fuselage shall be of
stressed skin construction utilizing aluminum alloy and
magnesium alloy skins, with bulkheads, frames and longitud-
inal stringers in the radar nose, nose fuselage and centre
fuselage sections, and longerons and close pitched frames
in the duct bay, engine bay, and rear fuselage.

Steel, magnesium, inconel "X", and titanium shall be utilized
in both primary and secondary structure, as required. Loads
shall bve transmitted between the fuselage and inner wing by
internal centre struts Letween the fuselage main frames and
inner wing spars, and through piano hinged underwing skin

to fuselage skin joints.

Complete provision shall be made in the centre fuselage for
the installation of a removable instrumentation pack.

Crew Stations

The crew stations shall provide for a pilot and an observer
seated in tandem cockpits, in the nose fuselage, The cock-
pits shall be separated by a bulkhead with a transparent
panel and a transparent access door installed to provide
vision and communication between the two crew stations. The
cockpits shall be pressurized in accordance with paragraph
3+22,1 and suitable insulation shall be installed to minimize
heat transfer from the adjacent skin. The cockpit compart-
ment shall be enclosed by a fixed windshield and two Split

clamshell type canopies. ‘b '
c "‘@“\“
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3.7.3 Crew Stations (Cont'd)

26

The pllot's windshield and canopy windows shall comprise
optically flat panels of tempred glass. The observer's
canopy windows shall comprise curved panels of plastic.
All glazing shall incorporate transparent electrical heat-
ing elements (Reference paragraph 3.23.4).

A manually operated latch shall be installed in each cock-
plt to secure the respective canopy in the closed position.
With the rear cockplit unoccupled, access for securing the
rear cockpit latch shall be gained through the door in the
cockplt separating bulkhead.

Each canopy shall be normally actuated by an electrically
powered screw Jack controlled by two OPEN-OFF-CLOSE switches.
One switch for each canopy shall be located on the left hand
console of the respective cockpit, and one switch for each
canopy shall be located on the fuselage exterior leftmnd
side between the two canopy openings. A micro-switch shall
be installed in the canopy securing latch to prevent elec-
trical canopy actuation with the latch in the secured posi-
tion.

Emergency opening of the canopies shall be as described in
paragraph 3.19.1.

The 1line of vision from the pilot's cockpit shall be directly
forward to a line 12-1/2 degrees below the horizontal, aft

to 120 degrees on both sides from a line directly forward,
and wlth reasonable pilot movement, vertical vision on each
side to a line 30 degrees below the horizontal. The pilot's
cockplit shall provide 25 inches clearance across the normal
shoulder location and 36 inches clearance across the normal
elbow location.

3.7.3.1 Pilot's Cockpit

Manual and automatic flying controls, instruments, warning
indicators, and the following items of functional equlip-
ment shall be installed in the pillot's cockpit.

Switches (Operative) Controls (Operative)

Alr Conditioning (Normal/ Air Conditioning
Bmergency Air Supply) Canopy Opening

Air Conditioning De-fog (Emergency)

Engine Air Bleed Shut-0ff Canopy Lock

Pressurization Dump Seat Firing

Air Conditioning Fallure Seat Firing (Alternative)

Canopy Opening (Normal) Se dJjustment

Observer Ball-Out Warning - Harness Release

Engine Starting or Motoring™ 88 Reel
Engine Relight W LD g Restraint Disconnect

4
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3.7.3.1 Pilot's Cockpit (Cont'd)

Switches Operative Controls (Operative)
Fire Warning and Extingulishing Antl-g Valve

Second Shot Fire Extingulshing Emergency Oxygen

Fire Extinguishing Crash Switch Starting

Engine Fuel (Normal/Emergency) Power Control (Throttles)
Low Pressure Fuel Cocks External Tank Manual
Fuel Cross Feed Jettison

External Tank Jettison Cockpit Lighting ON-OFF
Master Electrical and Intensity
Alternator Rudder Pedal AdJjustment
DC Reset Landing Gear

Taxl and Landing Lights Drag Parachute
Navigation Lights Parking Brake

High Altitude Light UHF Radio AN/ARC-52
Warning Light Intensity Intercom AN/AIC-10A
Master Warning Test Radlo Compass AN/ARN-6
Master Warning Reset IFF AN/APX-25A

Speed Brakes J-4 Compass

Rudder Trim

Elevator and Aileron Trim

Flight Control:
Damping System ON-OFF
Damping System Engage
Emergency Damping Engage
Landing Gear Down Configuration

Press-to-transmit

UHF Antenna Selector

UHF Transfer

UHF/IFF Emergency Test

De-ice or Missile Power Supply

Stores Jettison

Switches (Non-Operative)

Nose Wheel Steering
Anti-Skid

A At e mmao e oy  av e s e e
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3.7.3.2 Observer's Cockplt

3.7.4

3.7.5
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. .Instruments, warning indicators, and the following items
of functional equipment shall be installed in the

observer's cockpit.
Switches (Operative)
Canopy Opening (Normal)
Press-to-transmit
Muting (Communication)

UHF Transfer o
UHF/L Band Antenna Selector

Cargo Compartments
Not applicable.

Equipment Compartments

Controls (Operative)

Canopy Opening (Emergency)

Canopy Lock

Seat Firing

Seat Firing (Alternate)

Seat Adjustment

Manual Harness Release

Harness Reel

Leg Restraint Disconnect

Anti-g Valve )

Emergency Oxygen Starting

Cockpit Lighting ON-OFF
and Intensity

UHF Radio AN/ARC-52

Radio Compass AN/ARN-6

Intercom AN/AIC-10A

(See pages 10 & 11 for diagrams)

Compartments and bays listed in the following sub-paragraph
shall be provided for the equipment and components of pro-

pulsion, armament, electronics, and services systems.

Com~

partments and bays housing equipment and/or components re-
quiring a maintained temperature and/or pressure shall be

sultably insulated, sealed, and vented as required.
ence Section 3.22, Air Conditioning).

(Refer-




e
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Nose Electronics Compartments

The radar nose shall comprise three compartments for elec-
tronic equipment. The forward compartment shall comprise

a detachable nose cone and the forward portion of the fuse-
lage structure. Access to the forward compartment shall be
provided by removal of the nose cone, and by access doors
at the aft end of the forward compartment. The two aft
compartments shall comprise the fuselage structure area
forward of the pllot's cockplt. Acscess to the aft compart-
ments shall be provided by two doors, one on elther side

of the fuselage. Conditioned alr shall be supplied to the
compartments and equipment housed in the compartments.

Nose Wheel Well Compartment

Space In the nose wheel well shall be utilized for the
installation of airframe services equipment. Conditioned
air shall be suppllied to the battery and to the forward
end of the well. Structure adjacent to the battery shall
be sultably treated against corrosion. Access shall be
gained by opening the wheel well door.

Fuselage Electronics Compartment

The fuselage electronlics compartment shall be located imme-
diately forward of the arament pack bay. Conditioned air
shall be supplied to the compartment and installed equip-
ment. Access shall be provided through hinged doors on the
underside and sides of the fuselage.

Air Conditioning Equipment Bay

An air conditioning equipment bay shall be located aft of

the oxygen equipment bay and forward services bay. The bay
shall be supplied with conditioned air. Access to the bay
shall be provided by removal of a section of the dorsal fair-
ing, an air outlet duct, and a shear panel.

Oxygen Equipment Bay

The oxygen equipment bay shall comprise the dorsal fairing
area lmmedliately aft of the rear cockpit. Conditioned alr
shall be supplied to the installed equipment. Access shall
be galned through a door in the dorsal fairing.

Weapon Pack Bay

The weapon pack bay shall comprise a recess in the underside
of the fuselage designed to permit the installation of a
removable instrumentation pa;éi ditioned alr shall be

i

provided to the weapon packy®

Airframe Services Bays 7%

The fuselage area aft of the nose wheel well and the
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Airframe Services Bays (Cont'd)

cockpit rear bulkhead shall compr'ise a forward service
bay. Access shall be provided through a panel on the
underside of the fuselage.

The fuselage area between the left and right hand air

intake floatling ducts and engines shall comprise a service.

bay. The forward region of the bay shall primarily house -
electrical equipment, and the aft region shall primarily -
house hydraulic equipment, airframe accessories gearboxes,

and fire extingulsher bottles.

Access doors and panels for the bay shall be installed

on the underside of the fuselage. Sections of the engine
shroud shall be removable to provide additional access
with engines removed.

Dorsal Electronics Compartment

The dorsal electronics compartment shall be located in
the dorsal fairing at approximately a mid-wing position.
The compartment and equipment shall be supplied with con-
ditioned alr. Access to the compartment shall be provided
by removal of a section of the dorsal fairing.

3.7.6 Speed Brakes

Two speed brakes, of aluminum alldy box panel construction,
shall be installed on the underside of the duct bay section

of the fuselage. Each brake shall be retracted and extended

by an actuator powered by the utility hydraulics system.
The brakes shall retract into sealed wells recessed into
the underside of the fuselage.

3.7.7 Fuselage Power Plant Installation

Reference Section 3.10.
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3.8 landing Gear

3.8.1

Description

®

3.8.2

The landing gear shall be an electrically controlled, hyd-
draulically actuated tricycle type. The main landing gear
shall retract inward and forward into the inner wing on a
line at 50° to the aircraft centre line. The nose gear
shall retract forward into the nose fuselage. The hydraulic
actuating system shall be designed to retract the gear,
including door operation, in 10 seconds at -200F and 30
seconds at ~659F. When completely retracted the landing
gear shall be enclosed within the faired lines of the wing

and front fuselage.

A drag parachute shall be installed within the faired lines
of the rear fuselage.

The landing gear shall be designed in accordance with the
requirements of RCAF Specification AIR 7+, and ARDCM 80-1, |1
except as stated in Appendix II and as additionally stated

herein.

Main Landing Gear

3.8.2.1 Description

Each main landing gear shall comprise a two wheel tandem
bogle pivoted to a shock absorber installed in the lower
end of a main strut. A mechanical linkage and telescopic
spring strut shall be installed to position the gear
during retraction.

The upper end of each main landing gear strut shall com-
prise an integral transverse shaft pivoted at the front
and main spars near the outer end of the inner wing. The
main strut shall be braced by a drag strut and a tele-
scopic downlock strut.

Wheels, Brakes, and Brake Controls

The main wheels shall be demountable and fitted with anti-
friction bearings and hydraulically operated multiple disc
brakes.

The hydraulic pressure available for normal brake operation
shall be a maximum of 2500 psi, and for emergency operation
a nominal maximum of 1500 psi (Reference paragraph 3.14.1.1.3)

Metered and differential braking shall be obtainable by

operatlion of toe pedals integral with the rudder pedals.
It shall be possible to lock the brakes for parking by

n§ﬁ§§:§d§£§§§$§W“E£3
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3.8.2.2 ¥Wheels, Brakes, and Brake Controls (Cont'd)

3.8.2.3

3.8.2.4

Tires

full depression of the toe pedals in conjunction with _
the positioning of a parking lever located at the left
slde of the pilot's cockpit. After engine shutdown, the
emergency hydraulic supply available from an accumulator
shall permit at least three full applications of the .

brakes.

The main wheel brakes shall be applied automatically
during the retraction cycle and released automatically
when the landing gear is in the locked.up . position.

Tubeless tires (USAF 29 x 7.7 VII E.H.P.) rated at
15,500 1b. static load when 1nf1at§d to 260 psi shall

be installed.

Shock Absorbers

The shock absorbers shall be of liquid spring design and
shall embody provision for topping up in situ. The shock
absorber fluid shall be a blend ‘of silicone oil and hydr-
aulic oll, to Specification Dowecan 200. '

3.8.2.5 Retracting, Extending, and Locking Systems
- - (

3.8.2.5.1 Retraction -

Each main landing gear shall be retracted imward and
forward by a hydraulic actuator until an uplock is
engaged. During the. retraction cycle, a mechanical
linkage shall draw the shock absorber into the main
landing gear strut and rotate the bogie, and a- tele-
scopic spring strut shall position the unloaded bogile
in & front wheel down attitude to permit stowagé of
the retracted gear within a wing wheel well.

3.8.2.5.2 Extension

Each malin landing gear shall be extended outward and
aft by gravity and aerodynamic drag until a downlock
is engaged. :

During the extension cycle, the gear shall be length-
ened and locked, and the bogie rotated to lie parallel
. to the airframe longitudinal axis.

3.8.2.5.3 Locking

The downlock and uplock for each main gear shall be
designed to be engaged mechanically and to be released
by hydraulic actuators. The sho rber downlock
in the landing gear main strutfh designed to
lock and unlock mecggriéﬁ 1y j@*
| 3
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3.8.2.5.% Controls and Indigators

398920505

A pilot operated landing gear retraction and extension
selector lever shall be installed to control the act-
uation of both main gears and the nose gear. A lock
shall be incorporated in the selector to prevent UP
selection until miero-switches have been actuated by 75%
full extension of the main landing gear shock absor-
bers. The actuation of the landing gear and the landing
gear locks shall be sequenced in relation to the actua-
tion of the landing gear doors and door locks (Refer-
ence Section 3.14). It shall be possible to reverse
the motion of the landing gear, during the retraction
or extension cycle, by reselection.

A dual purpose red warning light shall be. installed in
the knob of the selector to indicate that either the
landing gear 18 in motion and not locked up or down, or
at altitudes bhelow 10,000 ft., that both engine throttle
levers are retarded to 1/3 full throttle or less, and
the landing gear is retracted.

An indicator with one green and- one red light for each
landing gear unit shall be installed. The associated
electrical circuit shall be designed to furnish indi-
cation as followss-

(a) An individual green light indication for each
landing gear unit when the -unit is locked down
(tri-1ight green indication when all three units
are locked down).

(b) An individual red light indication for each land-

ing gear unit when the unit is not locked up or
down (tri-light red indication when all three units
- are unlock.ed?° :

(c) ‘Red and green lights extinguished when the corres-
ponding landing gear unit is locked in the up po-
sition (no—light indicatlion when all units are
locked up).

. The 1ndicator shall embody a duplicate set of three fil-

ament lamps for the green lights with a change-over
switch on the indicator face for selection of either set
of filament lamps.

Emergency Extension

Operation of a push button shall release a gate and per-
mit the landing gear selector lever to be depressed be-
low the normal DOWN position. This action shall release
a nitrogen charge into the landing gear sub-system to

release all locks, actuate the doors,and permit the main
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3.8.2.5.5 Emergency Extension {Cont'd)

landing gear to extend and automatically lock 1n the-
fully extended position.

3.8.2.6 Doors and Fairings

Bach retracted main gear shall be faired in conformity
with the aircraft skin line by a main door, a fairing
attached to the main strut, and a door for the axis end
of the main landing gear. The main door shall be hinged
parallel to the ailrcraft centre line and hydraulically
actuated. The outer door shall be hinged parallel to
the main gear axis line and actuated by a linkage fto the
main landing gear leg.

The main door shall be locked in, and unlocked from, the
down position by a lock within the door actuator. The
maln door shall be locked in the up position by mechani-
cally engaged locks which shall be releasable by
hydraulic actuators. {

The main door and door lock actuation shall be sequenced
with the main gear and main gear locks. (Reference
Section 3.14).

3.8.2.7 Inspection and Maintenance

Access doors shall be 1nstalled on the underside of each
inner wing to provide access to the main landing gear
retraction actuator.

3.8.3 Auxiliary Landing Gear (Nose Gear)

3.8.3%1 Description

The nose landing gear shall consist of a "Y" shaped
main strut incorporating a liquid spring shock absorber
which shall act in conjunction with a suspension lever
carrying a live axle and co-rotating wheels. The two
upper arms of the main strut shall hinge on shafts ;
supported by fittings projecting forward from the rear
cockpit aft bulkhead. The strut shall be braced by a
folding, lockable drag strut. A pneumatic spring strut
shall be installed to assist shock absorber extension
during gear retraction.

A hydraulic self-centering actuator shall be installed on
the gear main strut and linked to the nose wheel suspen- ’
slon lever to provide for castoring with self-centering
of wheels, and for shimmy damping,

T D \
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3.8.3.1 Dehcription (Cont'd)

the gfrframe centre line, Shimmy damping restrictor
valvés shall be installed in the steering actuator hydraulic

clreult.

€:9 The ;2se wheels shall castor up to 55° on either side of

3.8.3.2 Wheels

The wheels shall be demountable and shall be retained on
a splined live axle by lockable axle nuts.

3.8.3.3 Tires

A tubeless tire (USAF 18 x 5.5 Type VII E.H.P.) rated at
5,050 1b. static load when inflated to 175 psi, shall be

installed on each nose wheel.

3.8.3.4 8Shock Absorbers

The shock absorber shak{ be of liquid spring design with
provision for topping up in situ. The shock absorber
fluid shall be a blend of silicone oil and hydraullc oil,
to Specification Dowcanf26g.

3.8.3.5 Retracting. Extending, and Locking Systems

3.8.3.5.1 Retraction B

The nose landing gear shall be retracted forward and
up by a hydraulic actuator until an uplock is engaged.
During the retraction cycle a telescopic pneumatic
spring shall assist the extension of the unloaded
liquid spring shock absorber thus assuring positive
landing gear positioning in the nose wheel well.

3.8.3.5.2 Extension

The nose landing gear shall be extended aft by gravity
and aerodynamic drag until a downlock is engaged.

3.8.3:5.3 Locking

The uplock and downlock for the nose gear shall engage
mechanically and be released by hydraulic actuators.
The gear downlock shall be part of the folding drag
strut.

3.8.3.5.4 Controls and Indicators

The nose landing gear shall be controlled in conJjunction
with the main gear. The nose landing gear position and
warning system shall be as described for the main gear

(Referayae paragraph 3.8.2.5.4). .
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3.8.3.5.5 Emergency Extension

The emergency extension of the nose landing gear shall be
effected by the means employed for the main landing gear
(Reference paragraph 3.8.2.5.5). With the nose landing
gear fully extended a sequence valve shall permit the pre-
ssurlzed nitrogen to close the nose gear door.

3.8.3.6 Steering Control

Not applicable.

Doors and Fairings

w
(00
W
2

The retracted nose landing gear shall be enclosed within
Tthe faired lines of the front fuselage by a door and a
fairing. The nose gear door shall be hinged to the right
hand edge of the nose wheel well and shall be hydraulically
actuated; the nose gear fairing shall be hinged to the aft
edge of the nose wheel well and actuated by the nose gear.
The door shall be locked in, and unlocked from, the down
position by a lock within the door actuator. The door
shall be locked in the up position by mechanically engaged
locks which shall be releasable by a hydraullc actuator.

The nose door and door lock actuation shall be sequenced
with the nose gear and nose gear locks (Reference Section

3.14).

3.8.3.8 Inspection and Maintenance

Access to the nose landing gear for inspection and main-
tenance shall be possible by ground operation of the wheel

well door..

3.8.4 Drag Chute

3.8.4.1 Description

A FIST Ribbon Canopy drag chute, complete with deploy-
ment bag and pilot chute, shall be stowed in a compart-
ment in the top of the fuselage stinger between the two
engine jet pipe fairings. The chute pack shall be re-
tained by two spring loaded doors, locked by a spring
loaded latch with a solenold operated safety catch. The
doors shall maintain the skin line when in the closed
position and shall retract to a position inside the
adjacent skin surface when chute deployment is selected.
Visual indication that the latch is engaged shall be
provided by a plunger in the rear fuselage skin.
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Description (Cont'd)

A press-to-test light shall be installed adjacent to the
left-hand speed brake to provide ground indication that
the solenold catch 1s engaged.

An indicator flag shall be installed on the underside of
the rear fuselage to provide chute non-stowage indication.

Release Gear

Deployment and jettison of the drag chute shall be
controlled through a selector lever installed in the
front cockpit. Selection of "Stream" shall unlock the
solenold operated catch and mechanically release the
Spring loaded chute retaining doors. Selection of
"Jettison" shall disconnect the drag chute attachment
cable.

The drag chute attachment cable shall be secured to the

airframe structure by a shear pin which shall permit
break-away at a predetermined load.

e
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Surface Control System

w
O

The surface control system shall be a fully powered, hydrauli-
cally actuated, irreversible system, and shall be designed to ;
the requirements of ARDCM 80-1 except as specified herein, and .
as additionally stated in the deviations (Appendix II).

The primary flight controls shall be powered by two independent ;
hydraulic power circuits. Normal Mode control for the elevators

and ailerons shall be effected through command electro-hydraulic
servos, and Emergency Mode control effected through hydraulically-
boosted mechanical linkages installed to control the surface
actuator valves. Normal and Emergency Mode control for the

rudder shall be effected through the damping system. Pilot 2
artificial feel systems shall be provided for hoth the Normal

and Emergency Modes of control.

® O:

A system shall be installed to provide artificial dampirg. In
the Normal Mode of control the system shall provide damping
about all three axes, stability augmentation in yaw, and side-
slip minimization in maneuver. In the Emergency Mode of "
control the system shall provide yaw axis damping and stability
augmentation in yaw. .

Speed brakes powered by the Utility Hydraulic System shall be
installed.

3.9.1 Primary Flight Control System

The primary flight control surfaces shall comprise allerons, i
elevators, and a rudder, with surface displacement controlled

\ by conventional movement of a pilot's control column and
rudder pedals in the Normal and Emergency Modes of Control.

Mode and function selection controls shall comprise an ON-OFF
power supply ‘control switch, a Normal Mode engage switch, and

a landing gear down configuration switch, installed on the
pilot's console. An Emergency Mode selection switch shall be 2
installed on the pilot's control-column grip. Lo |4
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3.9.1 Primary Flight Control System (Cont'd)

The Emergency Mode of control shall be in an operable
configuration at all times when the surface control
hydraulic system 1s suiltably pressurized, and either
mode has been selected. The Emergency Mode shall
automatically become the effective mode of control in
the event of failure of the Normal Mode.

The following damper system warning lights shall be installed
in the pllot's warning indicator panel:

One to indicate no mode has been selected {damper out).
One to indicate Emergericy Mode Las been selected.

One to indicate disengagement of the roll and/or

pltch axis of the damping system (Ref. para. 3.9.5).

An indicator light shall be installed to indicate when the
landing gear and the landing gear configuration of the
damping system are not in the same position.

Indication of flying control system hydraulic power failure
shall be provided by two warning indicator lights and the
Master warning indicator lights (Reference paragraph

3.14.1.2.1).

3.9.1.1 Elevators

The control column shall be linked to elevator actuator
control valves by bell cranks, quadrants, cables and

push rods. The linkage shall include a hydraulic booster
with a damper in parallel with the booster valve. Stick ll
force transducers installed in the control column shall
transmit the pillot's input stick forces when in Normal
Mode as electrical command signals through an amplifier
to the elevator parallel (command) servo. The command
signals shall be limited such that "g" load commands

are maintained within the operational limitation
established for the airframe. The parallel servo shall

be connected by a mechanical linkage and a hydraulic
booster to the control valves of the elevator hydraulic
actuators. 1In the Emergency Mode of control the parallel
servo shall be in idling configuration, with the control
column movement transmitted through the mechanical linkage
and booster to the actuator control valves.
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3.9.1.2 Allerons

The control column shall Le linked to ailleron actuator
control valves by bell cranks, quadrants, cables and

push rods. The linkage shall include a hydraulic booszter
with a damper in parallel with the booster valve. Stick |1
force transducers installed in the linkage shall transmit
the pilot's input stick forces wher in Normal Mode as
electrical command signals through an amplifier to the
alleron parallel (command) servo. The command signals
shall be limited such that roll rates zre maintained
within the operational limitations eztablished for %he
alrframe. The parallel servo shall be connected by a
mechanical linkage to the control valves cof the alleron
hydraulic actuators. In the Emergency Mode of control
the parallel servo shall be in idiing configuration. wit
the contrcl colunn movemernt 4ransmitted through the
mechanlcal linkage and booster to the actuator control
valves. Upward deflecticn of both ailerons at altitudes
above approximately 45,000 ft. shall be provided by
electrically actuated bias of the aileron control quadrant
bell crank linkage, the actuator being controlled by an
anerold switch.

3.9.1.3 Rudder

Co-ordinated rudder control in the Normal Mode and Emergency
Mode of control shall be provided by the damping systen
(Reference paragraph 3.9.5).

A mechanicsl linkage compriging bell cranks, quadrants,
cables, and push rods shall connect the rudder pedais to

the rudder hydrsulilc achtuator control valvez to permit

the pllot to over-ride the damping system rudder co-ordination
function during maneuvers rejuliring uanco-ordinated control.

A hydraulic damper shall be installed in series with the
rudder actuator control valive.

3.9.1.4 Artificial Feel

: Artificial feel shall be provided for the Normal Mode and
the Emergency Mode of control. The Normal and Emergency Mode
systems shall provide larnding gear up and landing gear down
configurations with appropriate feel. Landing gear
configuration and feei shall be selected by operation of the
landing gear configuration switch (Reference 3.9.1).

With Normal Mode landing gear up feel the stick force, except
for breakout force, to %trim the elevators in level flight
ﬁhall be essentlally zero, and the elevator stick force per

2" and the aileron stick rorce per unit rate of roll shall
be essentlally constant for all flight conditions.
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3.9.1.4 Artificial Feel (Cont'd)

3.9.1.%.1

With Normal Mode landing gear down feel and Emergency Mode
feel, the feel characteristics shall be such that the stick
forces shall be proportional to control surface deflection,
resultlng in variable stick forces to trim the elevators in
level flight, variable elevator stick forces per ‘g', and
variable alleron stick force per unit rate of rcll.

Normal Mode Artificial Feel

Norwal Mode artificial feel for the elevators shall be
provided by feel springs and parallel servo reactions.

The feel spring earthing point shall be monltored by

the differentlal pressurs across the pisten of the parallel
servo operating a trim motor such that the feel springs
relieve the servo load.

Normal Mode artificlal feel for the ailerons shall be
provided by the parallel servos which shall provide
feel reaction against control column movement.

A rudder feel and trim unit shall be installed and shall
Incorporate an electrically driven adjustment linkage
which shall automatically limit the rudder deflection for
a given rudder pedal load to three preset values. Maximum
deflection per unit of rudder pedal load shall bs possible

with the landing gear extended. Transfer to 2rn intermediate

limit of deflection shall be effected by landing gear up
selection. Transfer to a minimum limit of deflection shall
be effected by a pressure switch actuated by cowmpressible
dynamic pressure. A warring light in the front cozkpit

shall indicate failure cf this unit. An override switch shall

permit return to maximum deflection in the event of failure
of the unit.

3.9.1.4.2 Emergency Mode Artificial Feel

3.9.1.5

Elevator and aileron Emergency Mode artificial feel units
shall comprise positional spring units installed between
the control linkage and the aircraft structure, with
electrical trimming devices incorporated between the feel
units and the structure. A bob-weight installed on an
elevator control linkage torque tube shall supplement the
elevator feel unit, providing additional feel in proportion
to the 'g' load in the pitch axis. The effect of the bob-
weight shall be balanced by a spring at one 'g' loading.
The rudder feel shall be as described for the Normal Mode.

Cable Tensioning Devices

Cable tension regulatcrs shall be installed in each control
axis cable system at the forward fuselage end cf the cable
runs with additional aileron control cable tensicn regul-
ators installed In the afi fuselage inner wing area.
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3.9.1.6 Vulnerability and Duplication

(:) Vulnerability of the flying control system to anticipated
types of alrcraft damage shall be kept to the lowest degree
possible by utilization of inherent protection afforded by
aircraft structural components. The flying control hydrau-

lic system shall be a duplicate system up to control sur-
face actuators.

3.9.2 Secondary Flight Control System

3.9.2.1 Lift and Drag Increasing Devices (Flaps)

Not applicable.
3.9.2.2 Speed Brakes

Two rectangular speed brake panels shall be installed on
the underside of the fuselage, the panels being extended
by hydraulic actuators to present a braking area to the
Slipstream. The hydraullc actuators shall be controlled
by a manually operated switch incorporated in the right
hand englne throttle lever in the pilot's cockpit. The
switch shall be of the 3-position type with EXTEND, HOLD,
and RETRACT positions and shall control the actuators
thrgugh auhgdraulic selector valve. (Reference paragraph
3.14.1.1.4, .

3.9.3 Trim Control Systems

Alrcraft trim for both the Normal and Emergency Mode of

control shall be effected by the actuation of an elevator

and alleron trim selector button installed on the control
column grip, and a rudder trim switch installed on the pilot's
left hand console. A control surface position indicator shall |1
be installed on the pilot's left hand console.

Elevator and aileron trim adjustment for the Normal Mode of
control shall be provided by an electrical trimming unit
which shall provide a signal to substitute for the stick
force transducer signals with a resultant zero stick force.

Elevator and alleron trim for the Emergency Mode of control
shall be provided by trim units repositioning the earthing
point of the feel units. Rudder trim for both the Normal
and the Emergency Mode shall be provided by the rudder feel
and trim unit (Reference paragraph 3.9.1.4.1.).
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2.9.4 Automatic Mode of Control

3.9.5

Not Applicable. 2

Dampring System

The damping system shall operate through the flying control
hydraulic system with normal damping operable in conjunction
with the Normal Mode of control and emergency damping oper-
able in conjunction with the Emergency Mode of control.

A flying control system failure in the yaw axis ghall auto-
matically transfer the damping system to emergency operation.

Damping system warning indication shall be provided by the
filying cortrcl system indicator lights (Reference paragraph

3.9.1).

Electrical power for operation cf the damping system shall

be provided by the main airframe system power supply (Reference
paragraph 3.16.1.1). 1In the event of a double AC generator
failure, electrical power for emergency damping shall be
provided by the emergency AC generator and batiery.

3.9.5.1 Normal Damping

Normal operation shall provide automatic damping of short
period oscillations about the three axes, control of spiral
stability, and sideslip minimizatlon in meneuvers, in conjunc-
tion with the Normal Mode of control.

Provision shall be made in the rudder damping circuit to permit
the pilot to produce limited intentional sideslip at high speed.
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Normal Damping  (Cont'd)

For low speed flight provigion shall be made for a

landing gear down configuration of the damping system.

The control characteristics of the landing gear down
configuratiocn shall be: ) ,

{a) Stick feel shall be proportional %o surface position.
(b) The effect of side slip minimization shzll be reduced.

To safegusrd the alrecraft in the event of failure of the
normal damping system, duplicate maneuver sensitive

pitch axis cut-out switches ("g® limiters), a maneuver
sensitive roll axis cut-out switch (roll rate limiter)

and doupliczte maneuver sengitive yaw axisg transfer

switches to disengage normsl damping and engage the yaw
axis emergency damping (rudder moniitcrs) sghali be installed.
The switches shall be set to functicn prior fo the
structural inftegrity limits of the a2ircraft being exceeded.
It shall be possible to re-engage normal damping by means
of the "engage" switch in the pilot's cockpit (Reference
paragraph 3.9.1). To prevent structural damage due to
inertia-cross-coupling effects at high rolling velocities,

.the maximum command rate of roll shall be automatically

decreased whenever sufficient sideslip occurs to extend
approximately half the allowable structural loads.

Air data from pitot and static systems, (Refersnce paragraph
3.13.2.1), shall be utilized with data from the damping :
system fiight sensing instruments {(gyros, accelerometers)
for scheduling of aileron, elevator and rudder control
signals. These scheduled signals shall be continuously
transmitted by amplifier to the appropriate servos operating
the control surfaces. In response to the applied signals -
the servos shall operate the hydraulic valves which control
the surface hydraulic jacks resulting in adjustment of

the control surfaces according to the sensed airceraft
stability requirements, and pilot'’s commands.

Emergency Damping

The emergency damping shall effectively comprise a
duplication of the normal yaw axis damping channel
components, to provide a limited structural integrity
protection in the event of normal damping system failure.
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3.10 Bngine Section

3.10.1

3.10.2

3.10.3

Description and Components {

The engine bay and rear fuselage shall form an integral
part of the fuselage structure and shall house two power
pléants. : ;

Construction

Construction shall be in accordance with paragraph 3.7.2.

Engine Mounts

The engine mounts of each engine shall provide two planes
of attachment for securing the engine to the airfrane
structure. Two mounts in s forward plane and three mounts
in the rear plane shall be designed %o carry all englne
loads. .

The mounts in the forward mounting plane of each engine shall
comprise an upper centre spigot designed to accept longi-
tudinal and side loads, and an inboard suspended side

support strut designed to carry vertical loads. The upper
centre spigot, housed in the wing structure, shall engage

a fitting on the engine vertical centre 1line. The inboard
slde support strut shall be suspended from an attachment on
the wing structure and shall mate with a fitting on the

engine horizontal centre line.

The mounts in the rear mounting plane of each engine shall
comprise one upper centre lateral strut designed to accept
s8lde loads, and two suspended side support struts designed
to carry vertical loads. one end of the lateval strut
shall attach to a supporting bracket on the wing centre
box and the other end shall mate with an attachment on the
engine vertical centre line. REach side support strut
shall be suspended from fittings located between two beams
in the centre trailing edge region and the lower ends of
the struts shall pick up on the engine adjacent to the
engine horizontal centre line.

The mounting provision for each engine shall be designed
to permit all adjustments necessary for correct engine in-
stallation and alignment. The mounts shall be designed to
permit linear expansion between the front and rear engine
moun@ing planes. : .

Access openings shall be provided on the wing upper surface
to facilitate insertion and removal of all engine mounting
struts except the inboard forwars ounting strut. The

inboard forward mounting st be accesslble through
an access door on the und the fuselage.
. \“, ~
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Vibration Isolation

Not applicable.
Fire Walls

Each power plant installation shall be enclosed by a
titanium shroud providing isolation of the hot zone
Zone 2) of the Iroquois engine from the fuselage
Reference paragraph 3,11,2§. The wet zone (Zone 1)
of the Iroquols engine shall be isolated from the hot 1
zone {Zone 2) by a shroud integral with the engine.

Cowling and Cowl Flaps

Not aprlicable.

Inspection and Maintenance

Access doors shall be provided for inspection, maintenance,
removal and installation of englines and accessories. Add-
itionally the nacelle tall cones and the stinger shall be
removable for engine change.
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3.11 Propulsion

of RCAF Specification AIR 7-4% and ARDCM 80-1 except as
stated herein and in Appendix II (Deviations).

The propulsion system shall be designed to the requirements

3.11.1 Engines
The aircraft shall be powered by %wo de-rated Iroquois turbo-
Jet engines, with the installed thrust estimated on the basis

of information defined by Orenda Ergines Ltd. memo G-50-10-1%
the fol*onin% table contalined in Orenda

dated Nov. 9/58 and

Engires Ltd. memo dated Oct

9/5

See lLevel Static

Mach 1.5, 50,000 ft.

Engire. Engine With A/B  Engine Engine with A/B
Thrust ;%b ) 17,400 22,500 4 700 8,100
J.P.T. C) e60 "860 660 560
S.F.C. 1b° .91 2.25 1.25 2.30
1

Ty °K) 1,180 1,180 1,180 1,180
N, r.p.m. 5,150 5,150 5,100 5 100
Ny r.p.m. 7,650 7,650 7,650 7,650
3.11.2 Engine Installation

Titanium shrouds supported by aluminum formers shall form
a .tunnel for each engine.

All services shall enter the englne tunnel ir the region of
the access doors in the underside of the engine bay. and shall
be quickly detachable to facilitate engine removal.

Engine mounts

ghall be in accordance with paragraph 3.10.3.

Ergine removal and irnstallatior, when carried ouft using
suitabie ground servicing equipment and excliuding control

set-up and synchronization, shall be posaible within

30 mins.

Each engine shall be guided from the engine stand into the
nmounting position by means of ar engine roller which runs on
installed on the outboard side in the

a longitudinal rail
engine tunnel.

Securing of the engire mounts shall 1ift the

engine suffliclientiy to clear the rail and rermit removal of

the roller.

3.11.3 Engine Driven Accessories

3.11.3.1 Description
An AC generator, with a constant speed drive, shall be
mounted on the accessories pad at each engine inlet face.

An oll system for a constant speed drive fluld coupling and
The oll system shall

generatoer cooling ahall be installed.
50 9.2 psi (rominal) utilizing air from the

Reference parag

be pressurized ¢
pneumatics system
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Remote Gear Boxes and Drivegs

Two alrframe accessgories gear boxes shall be installed in the
service bsy between the engineg. Bach gear box shall be shaft
driven from the adjacent engine power take-off. The twc gear
boxes shall each drive fthree hydraullic pumps and provide a
power take-cff to drive & shaft to a fuel booster pump. The
gearbox oil system shall be pressurized o 9.3 psi (nominal)
utilizing ailr from the preumatics system (Reference paragraph
3.15.1.2.3). Ccoling shall bte provided for each gear box oil
by heat exchangers (Reference paragraph 3.11.6.2).

Alr Indvction System

4.1 Descripticn and Components

An air in 2ke 8hali be located outkoari on 222k side of the
crew stations. Bach shall be approximately DY shaped and
external compression shall ke achieved by a 12° wedge shape
ramp attached to the side of the fuselage. Each duct shall
d*verge from 6 square feet at the m*nimum throat area (approx.
7.5 inches aft of the inlet face) to 7.06 squsre feet at a
station 10.1l2 feet aft of the minlmum throat area, then hold
a conatant dizmeter circular sectlon back tc the engine com-
pressor face.

The boundary 1ayev air of the fuselage shall pass beneath the
ranmp leavivg the "clean® air to appreoach the intake. This

glr in turn builds up its own boundary layer which shall be
bled off through & porous strip orn the ramp parallel to the
duct intake face and discharged through a reverse scoop on
the underside of the ramp.

Alr Pilters

Not appiicatle.

Intercoolers

Not applicable.
Exhaust System

The turbline exhaust shall be forced rearward through a nozzle
with an orifice which automatically increases in area when
afterburning is selected. At speeds below Mach 0.5 (approx.)
the annular area between the end of the afterburner exhaust
nozzle and the engire shroud shall serve to eject cooling air.

At speeds above Mach 0.5 {approx.) the annulsr araa around the
afterburner rozzle zhall serve az an «xlt ior ram cooling alr.

e positive

shall be instalied in the front cook
selectlion of aft-

indication of exhaust nozzle ac“
erburning. %
Two jet pipe temperature gaug

Two nozzle area indicatorz, one left han e right hand,
gsgéé 1

Sone for each engine, shall bn
installed in the front cockpilt tu provide indication of turbine
outlet exhaust gas tempervatiure . TN YTV

e e e - ——
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3.11.6 Cooling System

3.11.6.1

3.11.6.2

Engine Cooling

At speeds less than Mach C.5 {approx.) ventilating

and cooling air shall be drawn Into the engine bay
through inwardly openlng doors by the ejector action

of the exhaust system annular nozzle (Reference
paragraph 3.11.5). The doors shall be installed in the
sides and undersides of the fuselage adjacent to the
engine compressor and turbine regiocns. At speeds in
excess of Mach 0.5 {approx.), spring loaded gills in-
stalled in the tunnel upsiream from the forward periphery
of the engline shall be opened by the differential press-
ure between the bypass annulus ard the zir intake duct
to admit ram cooling air. The ram cooling alr shall
flow sround the engine and sccessories and leave the
engine bay via the exhaust system annular nozzie.

Two warning lights, one left-hand and one right-hand,shall
be installed ir the front cockpit to indicate engine
cooling air overheat.

Heat Bxchangers

A fuel cooled heat exchanger, comprising eight szeparate
coolling segments, shall be installed in the service bay.
Two segments shall be commoned and utilized to cool the
utility hkydraulic oil, one segment shall be utilized to
cool the hydraulic oll of each of the two flying control
hydraulic systems, one segment shall be utillized to cool
the oll of each of the two constant speed drive and gen-
erator cooling oil systems, and one segment shall be
utilized for cooling %he oil of eiach of the two airframe
accessories gear boxes.

Two compesite air cooled heat exchangers, each comprising
four separate units, shall be located beneath the respective
engine. At speeds above Mach 0.5 {approx.) the heat
eXchangers shall be cooled by air directed through spring
loaded doors installed on the lower surface of each engine
intake duct forward of the engine face. The left hand

heat exchanger units shall be utillized to cool the hydraulic
oll of one of the flying control hydraulic systems, constant
3peed drive and generator cooling oil, and airframe
accessories gear box oil (one unit shall be inoperative).
The right hand units shall provide cooling for the second
flying control hydraulic system oil, constant speed drive
and generator cooling oil, airframe accessories gear box
oil, and the utility hydraulic system oil.

3.11.7 Lubrication System ; cp\g\ﬁ“
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3.11.7.1 Description and Components

3.11.8

For details of engine lubrication, see Orenda Engires
Ltd. Specification EMS-8. :

Low cil pressure warning lights shall be installed in
the pilot'’s warning indicator panel.

—~

Fuel System ;

A pressurized fuel system of sufficient capacity to meet
engine requirerents shall be installed in the aireraft.

In the event of a single strike not more than 20% of the
fuel remaining in the tanks shall »e lost, unless a main
{collector) tsnk is ruptured, in which case not more than
50% of the remsiring fuel 3hall be lost.

Full fuel flow to the engines during inverted flight shall
be provided for 15 seconds at zea ievel; or for approx-
imately 45 seconds at 50,000 feet altitude.

3.11.8.1 Description and Components

The fuel system shall be basically divided into left-
hand and right-hand sub-systems. One tank in each sub-
system shall be utilized as a main {collector) tank.
Fuel. shall be transferred from auxiliary tanks to main

- tanks by means of tank Pressurization, and from the main
tanks to the engine feed manifolds by an engine driven
booster pump submerged in each main tank. In the event
of pump failure, tank pressurization shall provide fuel
flow through a by-pass around the inoperative pump.

An electrical sequencing control system for each fuel
sub-system shall comprise a control unit, ligquld level
8ensors, and fuel-no-alr valve over-ride solenoids which
shall be installed to seguence fuel transfer from “he
auxiliary tanks to the main tznk. '

The control unit shall be utilized to establish and
maintain the sequence of tank usage. The fuel-no-air
valve override solenoids shall be energized by the
control unit to maintain the valveg in the closed
position; with the exception of the fuel-no-air valve
override solenoid of the first auxiliary tank in the
Sequence which ghall remain de-energized. The fuel-no-
air valve override solenoid of the following auxiliary
tanks in sequence shall be de-energized, in turn, by
accepting signsis from the liquid_level senzors of

the preceding tank 3in the squg\-

\)
o)
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Description and Components (cont'd)

The fuel content of the collector tank shall be monitored
such that 1f the content is below 90% of the collector
tank capacity the solenoid override of the fuel-no-zsir
valves of the next auxlilliary tank in sequence shall be
de-energized, permiiting fuel flow from two tanks
similtaneously. If the content of the collector tank

is below TO0% of capac¢ity, fuel flow shall be provided
simultaneously from three consecutive tanks in the
sequence.

In the event of power input fallure, all fuel-no-ailr
valve override solenolds shall be de-energlzed permitting
fuel transfer from all auxiliary %Hanks.

A manually selected cross-feed shall be installed be-
tween the engine feed lines to permlt transfer of fuel
rom either sub-system to both engines, or in the event
of single engine operation, from either sub-system to
elther engine.

Fuel shut-off valves shall be installed adjacent to the
engine fire walls to provide for isolation of each
engine. Switches shall be lnstalled in the front cock-
pit for control of the firewall fuel shut-off valves.

Fuel Specification and Grade(

The fuel system shall be designed for the normal use of
Aviation Turbine Fuel Type 1I CGSB—3—GP-22b-(MIL-F—5624C
Grade JP4), limited operations and ferry mission use of
Aviation Turbine Fuel Type I CGSB-3-GP-23b (MIL-F-5616
Grade JPl), and for limited ferry mission use of Aviation
Fuel CGSB-3-GP-25c (MIL-F—5572A),

Fuei Tanks

Internal Tanks

Twelve wing tanks and two fuselage tanks shall con-
stitute the main fuel storage and shall be divided
into a left-hand system comprising the left-hand wing
tanks and aft fuselage tank, and a right-hand system
comprising the right-hand wing tanks snd forward fuse-
lage tank. One wing tank in each system shall serve.
as a main (collector) tank.

The wing tanks shall be fabricated as an lntegral
part of the wing structure. The fuselage tanks
shall consist of hladder t*gsbcells installed in alum-

inum alloy shells.
g
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3.11.8.3.,2 Tank Capacities

Tank design shall be based on the use of fuel with

a specific gravity of .75, and shall provide for an
expansion space of a minimum of 3% of the normal
fuel capacity.

The tanks shall have the following capacities:

Tank No. Number  Gross Useable Total Use-
of Capacity Capacity able Fuel
Tanks Of Tank 0f Tank Capacity
Imp. Gale Impe Gal. Imp. Gal.
1 éFuselageg 1 283 2652 252
2 (PFuselage 1 280 ‘ 254 : 254
3 2 165 151 , 302
i 2 101 90 180
5 (Collector) 2 170 146 292
6 2 176 154 308
7 2 322 : 279 558
8 2 207 173 346
‘ 2492
External (Fus.) 1 525 500 500,
| 2992

3.11.8.4 EBExternal Fuel Tank '

Complete provision shall be made for the carriage of an
external drop tank. When installed, the tank shall be
hung from the fuselage lower surface by a forward bomb
8lip release attachment and an aft release linkage.
(Reference paragraph 3.11.8.16). The drop tank shall be
braced by two floating compression struts, one attached
to the upper arc of each side of the tank. Fuel shall
be transferred from the drop tank to the main (collector)
tanks through a dry disconnect valve and a spring loaded
coupling with fuel transfer effected by pressurized air
from the fuel pressurization 8ystem.

Transfer of fuel shall be controlled by the sequencing
control system (Reference paragraph 3.11.8.1), with
the drop tank emptying first in sequence. When the
drop tank 1s installed, the sequencing control unit
shall close the fuel-no-air valves of the first aux-
illary tanks in sequence by energizing the fuel-no-air
valve override solenolds. A liquid level sensor shall
be installed in the exterral drop tank to; de-energize -

JRC ESSIFIED
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External Fuel Tank (Cont'd)

the fuel-no-air valve override solenoids of the first
auxillary tanks permitting sequence continuation, close
the pressurizatlon supply air shut-off valve, and provide
cockpit indication when the drop tank is empty.

A fuel filler cap incorporating a manual air release
valve, designed to prevent cap removal until tank pres-
sure has been released, shall be installed on the tank

forward upper surface.

Piping and Fittings

The piping, couplings, and fittings for the fuel and
pressurization systems shall be aluminum alloy and
stainless steel. Quickly detachable connectors shall
be provided in the engine supply lines at the points of
connection to the engine.

Valves

Valves and other components of the fuel system shall be
designed to withstand the appropriate environment and

operating fluid, including air, fuel vapour, and fuels
to the specifications designated in paragraph 3.11.8.2.

Strainers and Filters

An eight mesh strainer shall be installed at the inlets
of each booster pump. A 200 mesh filter shall be in-
stalled in the feed line to each engine.

A two hundred mesh screen filter shall be installed in
the pressurization line from the pneumatic system to
filter the pressurization air. A drain plug shall be pro-
vided on the filter.

Quantity Gauges, Flowmeters, and Indicators

A capacitance type fuel quantity gauglng system which util-
lzes sensors separate from the fuel sequencing system, shall
be installed. Two quantity gauges, lndicating in pounds -
the quantity of fuel in each sub-system, shall be installed

in the front cockpit.

Five warning lights shall be installed in the front
cockpit to provide indication of the followlng:

g CS'FIED
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3.11.8.8 Quantity Géuge_gi Flowmeters, and Indicators (Cont'd)

3.11.8.9

&

3.11.8.10

Low fuel in right-hand main (collector) tank

(a
%b% Low fuel in left-hand main (collector) tank

¢) Engine fuel low pressure right-hand (Reference

para. 3.11.10.2)
éd; Engine fuel 1ow‘gressure - left-hand
e) Drop tank empty/Drop tank jettison failure
/
Purging and BExplosion Suppression System

Not applicable.

Pressurization

The fuel system shall te pressurized utilizing air from
the pneumatics system (Refersnce paragraph 3.15.1.2) to
transfer fuel, to forestali fuel beiling 3t altitude
ard to provide pressure for defueling.

All fuel tanks except the main {collector) tanks shall

be pressurized at 19 psia (nominal). Pressure reg-

ulating valves shall be installed to control tank

pressure. An ailr extractor shall te installed in a

vent line from the main tanks tc provide a low pressure
sink to which air from the mair tanks shall be extracted
under low altitude high rate transfer conditions. Source
of energy for the extractor ghall be the pressurization air

from the pneumatics system.

Pressure relief valves which vent to atmosphere shall
be instalied in the main pressurization lines to the
fuel tanks to prevent over-pressurization in the event
of & pressure regulating valve failure. Flow limiters
shall be installed in the main pressurization lines to
the fuel tanks to limit the flow of ailr to the air
pressure regulatoras to within the capablilities of the
corresponding air pressure relief valve.

The pressurization lines to individual tanks shall be
appropriately sized to forestall excess spillage of
air in the event of tank damage.

A nregative "g" and low level air admission valve shall
be installed at each main tank inlet to permit the entry
of pressurization system air during final emptying of
the tanks, and aiso to permit entry of ailr during periods

~ of negative "g",

SECRET
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Vent System

Outward venting for the auxiliary tanks, and the ex-
ternal drop tank when installed, shall be through the
main pressurization line relief valve (Reference para.

3.11.8.10).

A fuel-level-sensitive air release valve shall be
installed in each main (collector) tank to vent accumul-
ated air admitted by the required function of negative
"g" and low level air admission valves {Reference
paragraph 3.11.8.10). '

It shall be possible to connect ground equipment at
the overboard vent orifice to provide for vapor removal
during refueling.

Refuellns System {Ground)

Internal Tanks

The refueling system shall provide. for pressure re-
fueling (and defueling) of internal tanks. Two ad-
aptors, one installed in each main landing gear well
'shall mate with refueling nozzles Type D1 (MIL-N-
5877A). The adaptor in each main landing gear well
shall connect to the normal fuel transfer lines in
each sub-system. The system shall permit ten minute
refueling to the full Iintermal fuel load specified

in paragraph 3.1.5.3.

Controls and indicators installed on a panel adjacent
to the left-hand speed brake and a switch located ad-
Jacent to each refueling adaptor, shall provide for
selection and indication of the refueling or defuel-
ing operation.

Control selection shall be provided for fuil refuel,
partial refuel 1, and partial refuel 2. With the
selection of ¥full refuel®, shut-off valves shall
open to permit filling each sub-system to capacity
through the respective adaptor. With the selection
of "partial refuel 1", shut-off valves shall open to
permit £illing of all tanks except right-hand tank
number 1 and left-hand tank number 7. With the
selector switch set at ®partial refuel 2" shut-off
valves shall open to permit filling of all tanks except
right-hand tanks number 1 and 3 and left-hand tanks
number 7 and 8.

agPE

.::"-Q jt

e




This model specification defines aircraft 25206 at a
standard defined by the status of the development program
at the date of issue of the engineering record. It must
not be construed that this represents either the presemt
or the planned operational standard.




PAGE 68

T2/MS/1
JUNE 1958
7=
, 3.11.8.12.2 External Tanks
A refueling point shall be provided on the drop tank.
Provision shall be made for automatic release of tank
reasure prior to removal of the tank filler cap
%Reference paragraph 3.11.8.4).
3.11.8.13 Refueling System (In Flight)
Not applicable.
3011 08012" Draina&e
Combination condensate zand drain valves shall be in-
stalled at the low point in each wing tank, except
tank number 4, to permit ground draining of fuel and
ground Eurging of water from each tank. Wing tank
number % and the fuzelage tarks shall be provided with
condensate drain valves only.
A combination condensate and drain valve shall be
provided in the external dropabie tank. Each booster
pump shall be provided with a seal drain connected to
the.vent system.
4 3.11.8.15 Defueling Provisions (Ground)
‘3.11.8.16.1 Internal Tanks
Defueling shall be accomplished through the two fuel
servlcing adaptors. Fuel from the internal tanks
shall be transferred to the adaptors through the
normal fuel transfer lines by pressurizing the tanks
from a ground suprly. After defueling of the aux-
iliary tanks.is complete, fuel shall be removed from
the main tanks by suction of the ground service unit.
All valves shall be appropriately positioned by
selection of "defuel™ on the control panel (Reference
paragraph 3.11.8.12.1).
3.11.8.15.2 External Tanks
Defueling shall be accomplished through the drain
outlet on the bottom of the tank (Reference paragraph
3.11.8.14).
3.11.8.16 Fuel Jettisoning
3.11.8.16.1 Internal Tanks
-~ Not applicable.

= gfiED
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3.11.8.16.2 External Tank

An extermal tank jettison switch shall be lnstalled
in the front cockplt to electrically release the

. Torward bomb slip attachment, permitting the forward
end of the tank to drop. The rear attachment linkage

shall be automatically released by downward movement
of the tank.

A mechanical releass, operated by a con®trol in the
front cockpit, shall be installed for release of the
bomb slip attachment in the event of fallure of the
electric release.

The tark shall be automatically Jettisoned:
(2a) by depression of the stores jettison switch; or

(b) by depression of the missile firing. trigger
during attack.

Cockpit indicatiorn of tank jettison failure sghall
be provided.

3.11.8.17 Inspection and Maintenance

Hand holes shall be provided for access to the interior
of each fank for inspectlon and maintenance of all
equipment requlring sich attention.

3.11.9 Water Injection System '

Not applicable.

3.11.10 Propulsion System Controls

3.11.10.1 Description and Componenss

The controls for each power plant shall comprise an
engine starting switch, an engine relight button, ard
a throttle lever.

3.11.10.2 Engine and Afterburner Control

@

The throttle levers shall be mounted on a quadrant on |
the left-hand console and shall provide for selection

of a full range of powers with positions for "orr" 10
"1d1e", "afterburner off", "afterburner on", and "max-

imum® .

Initlal movement of the throttle levers shall open the
high pressure fuel cocks and CQQE; te a ground cilrcuit

. wlﬁgfu§
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3.11.10.2 Engine and Afterburner Control (Cont'd)

3.11f10.3

-burner on

for the engline starting control relay. Forward movement
of the throttle levers through a spring gate at approx—
imately 8?% throttle travel shall be required for "after-

" selection. Rearward movement of the levers
through a spring gate at approximately 70% throttle travel
shall be required for "afterburner off" selection. Rear-
ward movement of the throttle levers through a spring gate, 10
from the "idle" position, shall be necessary to permit
selection of "off".

Variation in afterburner thrust with full engine thrust

shall be possible between the "afterburner on" and "maximum”
throttle positions. Variation of engine and afterburner
thrust, with afterburning selected,shall be possible between
the "afterburner on" position and "afterburner off" throttle
spring gate. With afterburner selected unrestricted movement
shall be permitted between the afterburner off throttle
spring gate and the maximum position.

The throttle levers shall be connected to the automatic
fuel metering controls, provided as part of the engine, by
a system of cables, pulleys, and a splined telescoping
quick disconnect shaft.

A normal/emergency switch shall be installed in the front
cockpit to provide the pilot with emergency (manual) control
of the engline fuel metering in the event of failure of the
engine automatic fuel metering controls. A warning light
shall be installed in the front cockpit to indicate that the
emergency (manual) fuel control valve has been actuated to
the emergency position. Two warning lights, one left-hand
and one right-hand, shall be installed in the front cockpit
to indicate each of the following:

(a) Low pressure at the engine fuel inlet.
(b) Overspeeding of engine rotors.

(¢c) Low level in the reservoir of the engine hydraulic
system which actuates the afterburner nozzle.

(d) Low pressure in the engine hydraulic system.

Two gauges, one left-hand and one right-hand, shall be inst-
alled in the front cockpit to provide indication of fuel
pressure at the engine fuel inlet. 1

Two tachometers for each engine, one to provide lindication
of low rotor RPM and one to provide indication of high roton
RPM, shall be installed in the front @kpit.

Induction Air Controls . Q% ) \
Not applicable. %;C'R'E\T T
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3.11.10.4 Starter Controls

Two START-OFF-MOTOR switches shall be installed on the
right-hand console in the front cockpit. With the
throttle levers positioned (Reference paragraph
3.11.10.2), selection of "start™ shall permit the
electrical power supply circuits to the starting external
alr supply control valves and to the engine igniter
systems to be energized. Centrifugal switches shall be
installed in each starter system to complete the circuits
to the ignlters when the engines reach light-up speed,
and to break the circuits when the engines reach cutout
speed. Selection of "motor" shall permit use of the
ground starting unit, and rotation of the engine without
ignition, for ground test.

A relight button shall be installed in each throttle lever
to permit relighting the engines in flight within the re-
light flight envelope.

3.11.10.5 Propelier Controls

Not applicable.
3.11.10.6 Cooling Air Control

(Reference paragraph 3.11.6.1).
3.11.10.7 Water Injection antrols

Not applicable. -
3.11.11 Starting System

An air turbine.starter, powered from a ground source, shall
be 1nstalled on each engine, Automatic quick disconnects
. shall be provided for the ground air supply.

3.11.12 Propeller
Not applicable.

3.11.13 Rocket Propulsion System

Not applicable.

‘ Egg\&\‘—“
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3.12 Auxiliary Power Units

Not applicable.




This model specification defines aircraft 25206 at a
standard defined by the status of the development program
at the date of issue of the engineering record. It must
not be construed that this represents either the present
or the planned operational standard.

5
C M




PAGE 73
72/M8 /1
JUNE 1958

REV. NOVEMBER 1958

3.13 Irstruments and Navigational Equipment

Instrument arrangement shall be as agreed upon between the

RCAF and the Company.

Instruments
.1 Pilot's Instruments
1.1 Flight Instruments

Mach/Air Speed Indicator

Rate of Climb Indicator

Turn and Bauk Indicator

Pressure Altimeter

Accelerometer

Sideslip Indicator (Ref. Para 3.13.2.2).
Artificial Horizon

Argle of Attack Indicator.

3.13.1.1.2 Navigation Instruments

Clock
Radio Magnetic Indicator

3.13.1.1.3 Engire Instruments

Engine Fuel Pressure Gauges
Tachometer High Speed Rotor (2)
Tachometer Low Speed Rotor (2)
Jet Pire Temperature Gauges (2)
Nozzle Area Indicators (2)

Fuel Conten%s Indicator (2) (Ref. Para. 3.11.8.8).

3.13.1.1.4 Miscellaneous Instruments

Skin Temperature Indicator

Cabin Altimeter (Ref. Para. 3.22.1.1.1).

Oxygen Quantity Gauge (Ref. Para 3.21.1.4).

Landing Gear Position Indicator (Ref. Paras. 3.
and 3.8.3.5.4)

UHF Channel Selection Indicator.

Control Surface Position Indicator.

3.13.1.2 Observer's Cockpit

3.13.1.2.1 Navigation and Tactical Navigation Instruments

Clock
Total Fuel Indicator {Complete Provision Only)

Oxygen Quantity Gauge.

.2.5.4,
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3.13.2 Air Data System

3.13.2.1

3.13.2.2

3.13.2.3

An air data system comprising pitot-static, relative wind
sensing, and s8kin temperature sensing shall be ingfalled to
provide alr data information for the damping system and

for cockpit presentation.

A probe to provide for the 1nstallation of 2 pitot-static
head, an "Alpha" (pitch) vane, and a "Beta" (yaw) vane
shall be installed on the radar nose. A pitot-static probe
shall be installed on the fin upper leadlng edge.

Pitot-Static Systenm

A pitot-static system comprising a nose boom providing
one source of pitot pressure and two sources of static
pressure, and a fin probe providing pitot and static
pressure shall be installed.

Pitot pressure from the nose probe shall be supplied to
the 1ndicated airspeed indicator and normal damping
system. One nose statlc pressure source shall supply

the front cockplt altimeter; normal damping system,

and aileron deflection aneroid switch. The second nose
static pressure source shall supply the rate of climb
indicator, indicated ailrspeed indicator, cockplt pressure
regulatorzs, and cockplt safety valve controller.

Pitot and static pressure from the fin probe shall be
supplied to the emergency damping system.

Relative Wind Sersors

Two relative wind sensors cghall be installed on the nose
boom probe, an "Alpha" (pitch) vane sensor %o provide
angle of attack information to the dampin% aysten and

the angle of attack indicator,and a "Beta" (yaw) sensor
vare to provide yaw irformation to the pilot's sldeslip
indicator and the damping system. A dummy vane pedestal
shall be mounted horizontally on the nose probe to provide
for a greater degree of symmetrical flow about the Beta"
vane.

Skin Temperature Sensor

A skinr temperature probe shall be installed externally
on the underside of the nose fuselage. Skin temperature
shall be converted to electric sigrals to be fed to the
skin temperature indicator.




This model specification defines aircraft 25206 at a
standard defined by the status of the development program
at the date of issue of the engineering record. It must
not be construed that this represents either the present
or the planned operational standard.

i




PAGE 75

T2/M8/1

JUNE 1958

REV. NOVEMBER 1958

3.13.2.4 Deleted. Lz
3.13.3 Navigational Equipment

The navigational radio and radar aids shall be as described.
in paragraph 3.17.

3.13.3.1 J-4 Compass

A J-4 type compass system shall be installed to provide
indication of the magnetic heading of the aircraft on a 2
radio magnetic indicator in the front cockpit. A

controller incorporatirg the system switches and controls
shall be installed in the front cockpit.

The system shall operate on 115 wvolt AC power obtained
through a star to delta transformer from the main
electronlc supply system, and 27.5 volt DC power obtained
from the emergency DC bus. In the event of fallure of
the main AC supply, AC power ghall be supplied by the
emergency generator through the star to delta transformer.

3.13.% Installation

(:) The instruments and main instrument panels shall be installed
in accordance with the requirements of Specifications AIR T-4,|1
(:) MIL-I-5997, and MIL-C-6818A, as applicable. The connections
to the instruments and instrument panels shall be flexible
to the extent that free action of the shock absorbers is not
restrained. All hoses and electrical leads shall be of
sufficient length to permit the instruments to be withdrawn
from the panel for disconnection.

3.13.4.1 Instrument Markings

Markings on all contractor furnished integrally lit
instruments shall be in accordance with Specification
MIL-L-25467A. Contractor furnished instruments other
than those integrally lit shall have markings in accord-
ance with RCAF Specification MAT 1-2.
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- 3.13.4.1 Instruments Markings (Cont'd)

Range and 1imit markings shall be applied to all
instruments requiring such markings.

3.13.4.2 Inspection and Maintenance

All instruments and connections thereto shall be
accessible without removal of other instruments or
equipment. The maln instrument panel shall be
designed to permit quick removal for lnspection and
maintenance.

3.13.5 Test Instrumentation

Test instrumentation shall be installed in accordance with
paragraph 4.3.

¢-."" SECRET
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3.14 Hydraulic Systems

3.14.1 Description and Components

Three separate 4000 psi main hydraulic systems shall be
installed:

A utlility services system to operate the landing gear,

wheel brakes, speed brakes, and emergency AC generator 1
drive.
Two flylng control systems, each capable of providing
sufficient power for limited control of the aircraft in
the event of fallure of the other.

2

The systems shall be designed in accordance with the require-
ments of Specification MIL-H-5440A except as stated in Appen-
dix II (Deviations) and herein. System design shalli permit a
maximum operating fiuld temperature of 250CF, with local

rises to 275C°F.

Six engine driven hydraulic pumps shall be instalied, two in
the utility services system power circult, and two in each of
the two flying control system power circuits. Three compen-
sators, one for each system, shall provide fluild reserve and

pump inlet pressurization.

Hydraulic power shall be provided for emergency coperation of
the brakes. Pressurized nitrogen shall be provided for emer-
gency extension of the landing gear.

3.14.1.1 Utility .Services System

A constant delivery hydraullc pump shall be driven by each
of the two airframe accessories gear boxes (Reference para-
graph 3.11.3.2). The output from the pumps shall be com-
bined at a pressure regulating and check valve and shall be
utilized to power the utllity services and charge two

accumulators.

The output of one accumulator shall be utllized to maintaln
power clrcult pressure, and the output of the second accumu-
lator shall be reduced to 1,500 psel ‘and utllized for the
emergency brake supply and to pressurize three compensators,
one in the utility hydraulic system return line, and one on
each flying control system hydraulic return line. :

The compensator of the utllity hy ullic system shall be
designed to pressurize the ”et id at 90 psi (nominal)

and to separate air from ¢t It shall be possible
tfo manually ground bleed & ara “ed ailr from the com-
pensator, .

o \‘ A f

% o T QRARRET




This model specification defines aircraft 25206 at a
standard defined by the status of the development program
at the date of issue of the engineering record. It must
not be construed that this represents either the present
or  the planned operational standard. :

"




PAGE 78
72/Ms/1

1958

REV. ,Nov 1958

3.14.1.1 Utility Services System (Cont'd)

Alr cooled and fuel cooled heat exchangers shalli be in-
stalled to 1limit the temperature of the hydzaulic fluid
at the pump inlets (Reference paragraprh 3.11.6.2).

Two warning lights shall be installed in the pllct's warn-
ing indicator panel, one to indicate when the utility
services pressure falls below 1,000 psi, and one %o in-
dicate when the pressure falls below 1,600 psi in the
accumulator utilized for emergency braking

The utility hydraulic system shall be g0 designed that in
the event of partial fallure the fclilowing services shall
be avallable under the conditions speciflied. The term
"engine fallure" shall denote an engins that has flamed out

and 18 windmilliing. ,
One Engine Falled Double Engine Fallure

' cr Equivalent or
System Partial Loss Cne Engine Seized
‘ of Power One Engine Falled
(a) Undercarriage Available Available
- Lowering
(b) Speed Brakes - Available Available
Limited Opsra-
tion
(¢c) Wheel Brakes - Available Available
Limited Opera-
‘ tion
(d) Stores jettison- Available Available
capability

3.14.1.1.1 Landing Gear Sub-System

The landing gear and landing gear door actuation shall be

- sequenced during retraction and normal extension. Sequenc-
ing valves, operated by landing gear and door movement dur-
ing retraction and extension, shall be installed in the
hydraulic lines to the landing gear and door actuators.
Normal actuation shall be controlled by solenold operated
selector valves signalled from a marually operated selector
lever installed in the front cockpit.

A switch shall be inatalled for ground operation of the
nose wheel well docr.

A pneumatic release valve, mechanically linked to the
landing gear selector lever, shall be installed to re-
lease nitrogen from a 5000 psi stoﬁ bettle to effect

“mg‘%%*‘ *
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3.14.1.1.1 Landing Gear Sub-System (Cont‘d)

3.14.1.1.1.1

3.14.1.1.1.2

landing gear emergency extension.

Retraction

On ‘up' selection; a nose landing gear door solenoid
operated selector valve shall bte energized to open
the nose landlng gear door. In the fully open
position, the door shall actuate a limit switch to
energize the landing geur selector valve, which
shall hydraulically release ail gear downlocks and
raise the gear until the uplocks engage mechanically.
With the nose landing gear in the locked up position,
a limit switch shall energize the nose landing gear

-door selector valve to permit hydraulic pressure to

release the door downlock and raise the door until
the door uplock engages mechanically. For the main
landing gear, in the last stages of the engagement
of each gear uplock, a controllable check valve
shall permit hydraulic pressure to release the door
downlock and cause the actuator to raise the door
until the door uplocks engage mechanically. With
the complete landing gear ir the fully up and
locked position, the landing gear seiector valves
shall be de-energized to vent the landing gear
sub-system to the utility services return line.

Extension

Down® selection shall hydraulically release all
landing gear door uplocks and lower the doors
until the downlocks are engaged. Az each door
approaches the fully open position, a controllable
check valve shall permit hydraulic release of the
gear uplcck, and hydraulically operate a transfer
valve. The transfer valve shall provide a run-
around circuit for the landing gear actuator,
permitting the gear to fall by gravity and aerod-
ynamic drag forces until a downlock engages
mechanically. With the nose landing gear down,
the nosge landing gear door selector valve shall
be energized to permit hydraulic pressure to
release the door downlock and raise the door

to the up position.

3.14.1.1.1.3 Bmergency Extension

Emergency down selection shal: permit a supply of
nitrogen from the emergency nitrogen storage bottle
to enter a landing gear emergency extension cirault.
The emergency circult shall permit the compresssd ni-
trogen to simultaneously rel all gear and door

uplocks, operate the do ,J@é WYors, and opsrate the
) Y, LY
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3.14.1.1.1.3 Emergency Extension (Cont'd)

3.14.1.1.2

3.14.1.1.3

®

3.14.1.1.4

landing gear transfer valves. The landing gear shall
extend by gravity and aerodynamic drag, and lock in
the down position. 1In the final stages of travel the
nose landing gear shall actuate a valve permitting
the campressed nitrcgen tc close the nose gear door.

Nose Wheel Shimmy Damping Sub-System

A double ended hydraulic actuator shall be installed for
nose wheel shimmy damping. Shimmy damping restrictor
valves shall be installed to permit a restricted run-
around hydraulic circult to provide a shimmy damping and
hydraulic assist tc nose wheel centering (Raference para-

graph 3.8.3.6).
Wheel Brakes Sub-System

The hydraulic pressure available for normal brake appli-
cation shall be maximum of 2500 psi reduced from the

4000 psi utility hydraulic system. Pressure available

for emergency brake application shall be a nominal maximum
of 1500 psi reduced from a 4000 psi accumulator. 1

Two control valves shall be linked, one to each brake pedal,
to permit metered differential control of the brakes. Each
valve shall incorporate a transfer component for automatic
changeover to the emergency brake supply. On landing gear
up selection hydraulic pressure from the landing gear sub-
system shall be automatically applied to the wheel brake 1
control valves. With the landing gear in the retracted
position the brakes shall be de-pressurized in conjunction
with the landing gear sub-system. Locking of the brakes for
parking shall be controlled from the front cockpit (Ref-
erence paragraph 3.8.2.2).

In the event of normal supply pressure fallure, the emer-
gency brake pressure shall be routed to the shuttle valve

and to the brakes.

Speed Brakes Sub-System

Two hydraulic actuators, one for each of the two speed
brakes, shall be controclled by a selector valve in

&\ o \_‘\‘ r(" @
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Speed Brakes Sub-System (Cont'd)
T )

conjunction with a three-position switch. The actuation
mechanism shall be designed to limit the degree of speed
brake extension in relation to the speed brake design
limit hinge moments. A rellef valve shall be installed
within the selector valve to permit blow back of the
speed brakes as a function cof limiting hirge wmouments.

Emergency AC Generator Drive

The emergency AC generator drive shall comprise a
hydraulic motor to drive an AC generator to provide
power for essential services during 2 double engine
failure. {Reference paragraph 3.16). When the rotational
speed of both engine low pressure compresscrs reaches
a low wind-wmilling rate the emergency generator drive
motor shall automatically beccme energized.

3.14.1.1.6 Deleted.

3.1%.1.2 Flying Control Systems

3.1%.1.2.1

Flying Control System Power Circuits

The tweo flying control hydraulic systems shall comprise
an "A" system and a "B" system, each powered by two
4000 psi variable delivery pumps. One pump of each
gystem shall be installed on each of the two aircraft
accessories gear boxes (Reference paragraph 3.11.3.2).
The output of the two pumps for each system shall be
combined and utilized to power contrcl surface actuators
and serve units.

An accumulator shali be installed in each system to damp
out surges set up by cperation cf the coatrol actuators.

Two warning lights, one for each flying control system
power circuit shall be installed on the pilotfs warning
indicator panel to indicate loss of pressure

& N
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Flying Control System Power Circuits (Cont'd)

in elther power circuit to 1000 psi or 1less. T

The flying control hydraulic system shall be so designed
that in the event of partial fallure contrcl shall be
availlable to the extent specified under the following

conditions;

One Engine Failed

or Equivalent Double Enginé One Engine Seized
Partial Loss of Power Fallure One Engine Failed
Sufficient power to Sufficient Sufficient power
provide system opera- power to mane- to maneuver the
tion under normal uver the air- aircraft toward
flight conditions craft toward a a suitable ejec- .
sultable ejec- tion area.
tion area.

Control Actuators and Serveo Units

Tandem dual cylinder and piston type actuators shall be
Installed to permit hydraulic actuation of the control
surfaces from the two independent "A" and "B" hydraulic
systems. Single differential servo control units shall
be installed on the alleron and elevator actuators to
permit damping system signalled hydraulic operation from
the "B" system. Dual boosters shall be installed in the
alleron & elevator contrcl linkages, actuated by 500 psi
pressure reduced from the pressure in the main power
cilrcuits. A dual differential servo control unit shall |1
be installed on the rudder actuator to permit rudder
damping signalled hydraulic operation from sither the
"A" or "B" system.

Two command (parallel) servo control units shall be in-
stalled and powered from system "B" to permit command
signal controlled hydraulic operation of the ccntrol
valves of the alleron and elevator hydraulic actuators.

Flying Control Systems Return Circults

Alr cooled and fuel cooled heat exchangers shall be
installed to limit- the temperature of hydraulic fluid
at the pump inlets to 225°F (approx.) (Reference
paragraph 3.11.6.2). :

A compensator designed tc Qras§g§§§e the return fluid
e .;;f \ ‘29

-
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3.14.1.2.3 Flying Control Systems Return Circuits (Cont'd)

at 90 psi nominal and to separate air from the fluid
shall be installed in the return circult of each of
the two flying control systems. ExXcept during engine
starting the compensators shall be pressurized

through 1,250 psi pressure control valves by the
respective flylng control power circuit. During
engine starting pressurization shall be automatically
supplled by the emergency brake accumulator. It shall
be possible to manually ground bleed the separated ai
from each compensator.

3.1%.1.2.4 Deleted.

3.1%4.1.3

Pilters

High and low pressure ten micron filters shall be
installed in the main pressure and return lines
respectively of all three main hydraulic systems.
The filters shall embody pressure differential by-
pass valves set at approximately 50 psi.

Line type filters shall be installed in the pressure
lines to the aileron and rudder control actuators.

Inspection and Maintenance

Access panels and doors shall be installed to facilitate
inspection and maintenance.

Pressure and return line self-sealing couplings for a
hydraulic test stand shall be installed in each system
to permit system testing with the engines inoperative.
System filling shall be accomplished through the return
line couplings. v
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Hydraulic Fluid

The hydraulic system shall be designed for the use of
hydraulic fluid to Specification CGSB-3-GP-269 (MIL-0-5606).

Piping and Fittings

All hydraulic lines, with the exception of 3/4 inch and 1 inch
dlameter low pressure lines, shall be of stainless steel

in accordance with specification AVROCAN M-T-14. Low pres-
sure lines of 3/4 inch and 1 inch diameter shall be of alu-
minum alloy to specification MIL-T-7081..

0
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3.15 Pneumatic System

The low pressure pneumatic system shall comprise two sub-
systems which shall utilize pressurized air from the air con-
ditloning system. Ground operatiorn of the pneumatic services
shall be possible by utilization of air supplied by a ground
service. ,

A ground chargeable high pressure storage bottle shall he in-
Stzlled in the aircraft to supply rnitrogen for emer%ency ex-
tension of the landing gear (Reference Section 3.14).

The system shall be designed in accordance with the require- [
ments of ARDCM 80-1 except as stated in Appendix II (Devia- ?
tione) and as additicrally stated herein.

3.15.1 Desgcriptiorn and Components

The low pressure pneumatic zystem shall comprise the follow-
ing sub-systems:

(1) A services sub-system for:

a Canopy seal inflation 1 :
b} Anti-G suit inflation !
c Instrumentation pack seal inflation

(2) A pressurization sub-system for: :

a Fuel tank pressurization

b) Fin waveguide pressurization

¢) Congtant speed drive and airframe accessories
gearbex oll pressurization

3.15.1.1 Services Sub-System

The services sub-gystem shall utilize air at 65 psig
{maximum) tapped from the downstream side of the ain
conditioning system air zooling water evaporator (Ref-
erence paragraph 3.2£.1.3.2). A filter, which incor-
porates a drainable moisture trap, shall be installed
in the sub-system supply line.

3.15.1.1.1 Canopy Seal Inflation

Alr for canopy seal inflation shall be ducted from the
gervices sub-gsystem filter to a solenoid operated valve.
With the solenoid in the energized position, the valve
shall be designed to ac* as a 20 psig pressure regula-

tor and as a pressure rellef valve at pressures in excess -
of 25 psig. A check valvs shall e *S:talled to prevent

back flow of air from the seals the solenoid in

the de-energized position, all vent seal
rressures. The cont; ; 8hall be electrically
lirked to the cancply latghes of both cockpits. Faliure 1
of the canopy seal Inflation valwve shall te indicated by

a warning light in the front cockpit.

MNPV TATYSY
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3.15.1.1.2 Anti-G Suit Inflation

: (:) A branch duct shall convey alr from the services sub-
system filter to an anti-G suit inflation control valve
located on the right-hand side in each cockpit. Each
of the two anti-G valves shall automatically control
anti-G suilt inflation for the occupant of the respec-
tive cockpit.

3.15.1.1.3 Deleted.
3.15.1.1.4 Instrumentation Pack Seal Inflation

Air for pack seal inflation shall be ducted from the
services sub-system filter to a solenoid operated

valve. With the solenoid in the energized position,

the valve shall be designed to act as a 20 psig pressure
regulator and 88 a pressure relief valve at pressures

in excess of 25 psig. A check valve shall be installed
to prevent back flow of air from the seals. With the
solenold in the de-energized position, the valve shall
vent seal pressures.

The control solenoid shall be energized by a microswltch
installed on the pack. The microswitch shall be actuated
by closing an access door for the pack test panel.

3.15.1.2 Pressurization Sub-System

3.15.1.2.1 Fuel System Pressurization Supply

Air at 65 psi (normal maximum) shall be ducted from the
downstream side of the air conditioning system heat ex-

. changer through a hot air filter and non-return valve
to thg.fu§1 tank pressurizing system (Reference paragraph
3.11.8.10). ,

3.15.1.2.2 Fin Wave-Guide Pressurization Supply

A branch from the fuel System pressurization ducting
shall convey air to a 10 psl pressure regulating valve.
Air at the regulated pressure shall be utilized to pres-
surize the wave-gulde installed in the fin.

SECRET
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3.15.1.2.3 Constant Speed Drive and Gearbox 01l Pressurization

A branch from the fuel system pressurization ducting shall
convey air to 9.3 psi (nominal) pressure regulating
‘valves. Alr at the regulated pressure shall be utilized
for pressurization of the constant speed drive oil system
and airframe accessories gearbox oil system.

3.15.1.3 gGround QOperation

A threaded fitting for connecting an external source
of pressure for canopy seal inflation during cockpit leak-
age tests shall be instalied.

Air at a pressure of approximately 45 psi from a ground
supply shall be necessary for ground pressurization of

the fuel tanks with the engines not operating. The ground
alr connection shall be instalied on the underside of the
fuselage. :

During engine starting the constant speed drive oil tank
shall be pressurized to 50 psi (maximum) utilizing air
from the ground air supply used for engine starting.

3.15.1.4 Inspection and Maintenance

Equipment‘components of the pneumatic system shall be made
accessible for inspection and maintenance.

3.15.2 Pilping and Fittings

" Low temperature pipes or ducting shall be of aluminum alloy
and high temperature or highly stressed ducting shall be of
stalnless steel. Couplings below 1 inch diameter shall be
flareless type couplings to Avro Aircraft Company Standards.
Couplings of 1 inch diameter and above shall be band type
couplings. -
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Electrical Systen

The electrical system prime source of electric power shall
be two engine driven 40 KVA, 208/120 volt, 3 phase, 400
cycle AC generators. The aircraft 27.5 volt DC power ghall
be supplied by means of two AC to DC transformer-rectifier
units. The characteristics of the power supply shall be
within the limits specified in specification MIL-E-789%.
édditionally the voltage with balanced loads shall be within
= 1.5% of the voltage setting at the bus, and with over-
loads shall be within ¥ 3.5% of the bus setting. The steady
state frequency shall be 400 cps T 1%, and the transient
frequency 400 cps ¥ 5%. The peak ripple voltage of the DC
output shall not exceed 3.0 volts over the output range from
no load to 5% full load, and 1.0 volt from 5% load to full

loagd.

The electrical system shall be designed to the reguirements
of RCAF Specification AJR J-4 except as stated herein and in
Appendix II (Deviations).

The system shall be designred to supply electric power to the
following services under the following emergency conditions
as specified. The term "engine faillure" shall denote an
engine that has flamed out and is windmilling.

Double Engine
Single Engine Failure Or One

o Failure Or Engine Failed
System Bquivalent Loss And one Engine
0f Power Seized
Receiver, Transmitter, Supplied Supplied
Interphone
IFF (Air to Ground) Supplied Supplied
Flight Instruments Supplied Supplied
Radio Compass Supplied Not Supplied
(Heading Refer-
ence Supplied)
EJjection Capability Supplied Supplled
(Bai1-0Out Warning)
Re-1ight Capability Supplied Supplied
Stores Jettison
Capability Supplied Surprplled
Windscreen De-Misting Supplied Not Supplied
ggckpit and Instrument Supplied% t Supprlied
ghting E\E ap Lighting
, ant Ml RQ*%» Only Supplied)

i sBCRRt -




This model specification defines aircraft 25206 at a
standard defined by the status of the development program
at the date of issue of the engineering record. It must
not be construed that this represents either the present
or the planned operational standard.




PAGE 89

72/MS /1

JUNE 1958

REV. NOVEMBER 1958

3.16 Electrical System (Cont‘d)

Double Engine
Single Engilne Failure Or One

System Failure Or Engine Failed
v Equivalent Loss AnégOne Engine
Of Power Seized
Automatic continuous Supplied Supplied ’2
transmission of UHF ard
IFF if aircraft abandoned.
2
Emergency Danping Supplied Suprlied l
Engine Emergency ' Supplied Surplied
Fuel Selection
Fire Detection and Supyplled Supriled
Extinguishing

3.16.1 General Description
3.16.1.1 AC System

The AC system shall be a three phase, four wire, star con-
nected, neutral ground system.

Power drawn fromore AC generator shall be utilized for air-
frame electrical services, and power drawn from the other

AC generator shall suprly the power requiremerts of the
alrcraft electronic systems. Provision shall be made for
cockplt indication of power failure, automatic transfer of
the primary loads to the operative AC generator, and
disconnection of secondary AC services in the event of failure
of ore AC generator.

3.16.1.2 Emergency AC System

An emergency AC system shall be installed to supply alter-
rating current to the services listed under para. 3.16 in
the event of fallure of the normal supply due to double
englne failure. The power shall be supplied by a hydraulic
motor driven emergency AC generator. .
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3.16.1.3 DC System

The DC system shall be a single, grounded negative
system. The DC loads shall be distributed among the
main, shedding, emergency, and battery buses. Pro-
vision shall be made in the system for discontinuing
the power supply to the shedding bus in the event of
a single englne failure or single transformer-recti-
fier unit failure.

3.16.1.4% Emergency DC System

A battery shall be installed to supply emergency DC
~power. Distribution of power to the emergency services
shall be through the emergency and battery buses. Pro-
vislon shall be made in the system for the isolation

of the battery and emergency buses from the main DC

bus in the event of failure of both fransformer-recti-
fier units. With the master switch in the off posit-
ion, (Reference paragraph 3.16.2.5) the supply of power
to the emergency bus shall be discontinyed, and only
those services connected to the battery bus shall be
supplied with power.

3.16.1.5 Distribution

An electrical power junction box, containing bus bars,
relays, and protective devices, shall be installed in
the electrical equipment compartment for interconnec-
tion and distribution of AC and DC power to the varlous
airframe services.

3.16.2 Electrical Power Supply
3.16.2.1 AC Generators

Two 40 KVA, 208/120 volt, 3 phase, 400 cycle, AC gen-
erators shall be installed, one 1in the nose bullet of
each engine. BEach generator shall be engine driven
through a constant speed drive fluld coupling.

Cooling for each AC generator shall be provided by oil
from the assoclated constant speed drive oil system
(Reference paragraph 3.11.3.1).

A 1.8 KVA 208/120 volt 3 phase, 400 cycle emergency

AC generator driven by a hydraulically operated motor
shall be installed in the airframe services bay.

7N 3.16.2.2 Bagtery
. .
A 24 volt, 15 amp hour, nickel ca storage battery
@ shall be installed in télé\% 11. The battery

connectors .shall b x
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Battery (Cont'd)

The battery shall normally be connected to the battery
bus. When engine starting power supply is connected,
the battery circult shall automatically open permitting
the DC services on the emergency and battery buses to
draw current from the ground source only. Cooling alr
for the battery shall be supplied by the air conditlon-
ing system.

Voltage Regulators

Four voltage regulators, part of the control/transformer
rectifier units, shall be installed in the airframe
services bay to provide voltage regulation of each AC
generator output and each transformer rectifier output.
Cooling for the control/transformer rect*fier panels
shall be provided by the air conditioning system.

Protective Devices

AC overvoltage, undervoltage, and overcurrent; and DC
overvoltage, undervoltage, and reverse current protec-
tion shall be provided in accordance with the require-
ments of MIL-E-789%.

Controls

A master ON-OFF power supply switch shall be installed
in the front cockpit. Two AC generator failure warning
lights, and two TRIP-RESET switches to permit individual
control of each generator output, shall be installed in
the front cockpit. Two DC fallure warning lights, and

a DC RESET switch, to permit restoration of DC power
output in the event of short duration failures due to
transient faults, shall be located in the front cockpit.

3.16.3 Electrical Power Conversion

3.16.3.1

Transformer Rectifier Units

Two 4.5 Kw transformer rectifiers, one located in each
control/transformer rectifier panel, shall provide for
the converslon of AC power to 27.5 volt DC power.

3.16.4 Equipment Installation

The electrical -equipment shall be installed in accordance
(::) with the requirements of Specification MIL-E-7563, MIL-E-
7080 and MIL-E-T614. »

3.16.5 Wiring

@@

he installation of all

“,“e airframe shall be

h
- N “.
‘. ¥ b
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3.16.5 Wiring (Cont'd)
in accordance with Specification MIL-W-5088A.

3.16.6 Bonding and Shielding

Bonding and ground returns shall be installed in accord-
ance with Specification MIL-B-5087A. Shielded wire
shall be used where requilred.

3

Controls

.16.7
Rheostats, resistcrs, and swltches shail be installed in
accordance with the requirements of Specification MIL-E-

7563 and/or MIL-E-7080.

Circult breakers shall he instzlled in accordance with
the requirements of Specification MIL-E-7614. Damping
(:) system clreult breakers shall be located on the left-
hand console in the front cockpit. All other circuit
breakers shall be located on a panel in the nose wheel

well.

Current limiters shall be installed to provide circuit
protection in locations where high ambient temperatures
preclude the use of circult breakers.

Fuses shall be installed in the console panel of each
q:é cockpit to provide protection for the cockpit lighting
circuits.

3.16.8 Lighting
3.16.8.1 Interior Lighting

The interior lighting, comprising instrument, console
ranel, and map lighting, shall be installed in accordance
with Specification CAP 479, MIL-P-7788, MIL-L-6503A, and
MIL-L-25467A.

3.16.8.1.1 Instrument Lighting

Instruments shall be irtegrally lit or shall be illuminated
by post type red lights.

3.16.8.1.2 Console Panel Lighting

Console panel lighting shall consist of plastic plate
type red lighting and hocded type red flood lights. _
Two high altitude white flood 1lights shall be installed

in the front cockpit.

s peSIFIED
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Interior Illumination Controls

Three continuously variable transformers shall be
installed in the front cockpit to provide illumina-
tion control. one transformer shall control the
console flood lights, one shall control the plastic
plate lighting, and one shall control the integrally
11t instruments and post type red lights.

Two continuously variable transformers shall be in-
stalled in the rear cockpit. One transformer shall
provide illumination control for the plastic plate
type red lighting and integrally lit instruments,
and the post type red lights, the other transformer
shall provide illumiration control for the console
flood lights.

An ON-OFF switch shall be provided in the front
cockpit for the high altitude white flood lights.

Map Lighting

A combination red and white flood lamp with an in-
tegral intensity control shall be installed in each
cockpit to provide illumination for map reading.
The map lights .shall be connected directly to the
emergency DC bus for use as emergency lighting.

3.16.8.2 Exterior Lighting

The extericr lighting, comprising navigation lights,
taxli light, and landing light, shall be installed in

accordance with RCAF Specifications AIR T7-

3.16.8.2.1

3.16.8.2.2

3.16.8.2.3

Navigation Lights

Navigation lights shall comprise a left wing tip red
iight, a right wing tip green light, and one red and
one white light in the fin trailing edge. A flasher
unit shall be installed in accordance with Specifi-

cation MIL-L-6503A.

Taxi Light

A taxi light shall be installed on the nose landing
gear assembly such that it will follow the direction
of the nose wheel swivel.

Landing Light

A landing light shall be installed on the nose land-
ing gear assembly.

and CAP 479.|1

1
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3.16:8.2.4 Bxterior Lighting Controls

Controls for exterior lighting shall be located in
the front cockpit. A STEADY-OFF-FLASHING switch
shall be installed for navigation light selection.
An OFF-TAXI-LAND switch shall be installed for
landing light and taxi 1ight selection. On selec-
tion of "land" both the landing and the taxi light
circuits shall be energized.

3.16.9 Ignition System

The engine ignition system shall be in accordance with
Orenda Specification EMS-8. Switches located in the
front cockpit shall provide for selection and control
of engine sgstarting.

3.16.9,1 Engine 3tarting

Two START-OFF-MOTOR switches shall be installed on the
right hand console in the front coeckpit %o provide con-
trol of DC power to the reievant engine igniter. system
and to an externmal air control valve for engine start-

ing.

3.16.9.2 Engine Relight

A relight button shall be provided in each throttle
lever for the purpose of reiighting the engines in
flight.,

3.16.10 Receptacles
3.16.10.1 External Power Receptacles

An external power receptacle for ground supply of AC
power shall be inatalled in accordance with Specifica-
tion MIL-E-7563. The receptacle shall conform to ABC
Standard 12/7 and shall be suitable for mating with an
automatic quick disconnect plug. DC power shall be
provided through the alrcraft transformer rectifier
units.

automatic quick disconnect connector shall be installed |1
for ground supply of DC power during engine starting
and for engine starting control.

<::> An external receptacle suitable for mating with an

3.16.,10.2 Static Ground

A whisker type static grounding device shall be in-
stalled on each main landing gear to automatically
bring the aircraft to ground potential on landing.

- tfIED
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Fuel Nozzle Grounding

An électrical ground receptacle for grounding the refueling
nozzle shall be installed adjacent to each refueling adaptor
in accordance with the requirements of ARDCM 80-1,

Grounding Jack

A groﬁnding Jack shall be installed adjacent to the main
AC external supply plug to facilitate attachment of a pull-
away quick disconnect grounding cable,

3.16.11 Indicators

3.16.11.1

®

3.16,11.2

®

Master Warning Lights

One red and one amber master warning light shall be installed
on the main instrument panel. Each light assembly shall em -
body two bulbs connected in parallel. The red warning light
shall indicate fire detection and the amber warning light
shall indicate trouble in any of the circuits, (except Engine
Emergency Fuel On) designated on a warning indicator panel.

Master warning light illumination intensity shall be control-
led in conjunction with the warning indicator panel lights,

Warning Indicator Panel

A panel with provision for 38 warning indicators shall be
installed in the front cockpit to provide, in conjunction
with the master warning lights, indication of specific
system failure or system malfunction.

The following warning lights shall be incorporated in the
panels )

Fuel Low Level L.H., and R.H.

Engine Emergency Fuel Control Selected.
Engine Fuel Pressure L.H, and R.H.

Oil Préssure L.H. and R.H.

Flying Control Hydraulic Pressure "A" and "B"
Utility Hydraulac Pressure :

Emergency Brake:Hydraulic Pressure

AC Generator Failure L.H. and R.H.

Battery in Use

DC Failure L.H. or R,H.

Rotor Overspeed L.H, and R.H.

éFlying Control System) Damping out

Flying Control System) Emergency Damping on
Damping System Reoll and/or Pitch Axis out
Engine Air Bleed Failure

Air Conditioning Failure S%ﬁ“-“

gy ?
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,‘\
3.16.11.2
3.16.11.3

r~
3.16.11.4
3.16.11.5
3.16.11.,6

3.16.12 Electric Drives

Electric drives (canory actuators, motor operated fuel valves,
etc.) shall be installed in accordance with Specification MIL-
E-7080 and MIL-E-T614,

™ 3.16.13 Filters | l

" Radio interference filters shall be ins lled in the electrical

8ystem where necessary. Interfere gL ts and methods of
measurement for all installat;qpéggg;i
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Werning Indicator Panel (Cont'd)

Cabin Pressure or Canopy Seal Failure | 1
Ice Warning ,

External Tank Empty Jettison Failure
Airframe Services Bay Overheat

Engine Hydraulic Low Level L.H. & R.H.
Rudder Feel Unit gc¢ Actuator

Engine Overheat L.H. and R.E.

Engine Hydraulic Low Pressure L.H. & R.H. |1
Spare

NN ) e s

Two switches shall be installed on the indicator panel for
testing the indicator bulbs and resetting the master warning
lights. A two position dimming control shall permit 111-
umination intensity control of the warning panel indicators
and the master warnipg lights,

Fire Warning

A fire warning light, to operate in conjunction with the
master warning lights, shall be incorporated in each of
the fire extinguisher buttons.

Landing Gear Position and Warning Lights

A warning light in the landing gear selector lever and
& composite landing gea&ar position indicator shall be provided
as described in paragraphs 3.8.2.5.4 and 3.8.3.5.4.

Bail-Out Warning

A bail-out warning szstem shall be installed as described
in paragraph 3.19.1.4.

Landing

A . warning 1light to indicate that the landing gear and
damping system landing gear Configuration are not in 4
phase shall be installed on the main instrument panel in

the front cockpit.

Gear Configuration Warning

to the requirements

of MIL-I-6051 and MIL-IéﬁlBIBika*

SECRET
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3.16.14 Inspection and Maintenance

(85)  Provision shall be made for the inspection, maintenance,
@ removal, and re-installation of electrical equipment.
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3.17 Electronics Installations

The following telecommunication and navigation equipment shall
be installed:

Command Set AN/ARC-52

Interphone AN/AIC-10A
Radlo Compass AN/ARN-6
Identification Equipment AN/APX-25A
Structural provision shall be made for the installation of
the following equipment: 2
Homing Adaptor  AN/ARA-25
A Jitcomgass system shall be installed (Reference paragraph
3.13.3.1).

The electronics system shall be installed in accordance with
the requirements of Specification MIL-I-8700 and MIL-W-5088A
except as stated herein and in Appendix II (Paragraph 3.16.5
shows wiring deviations against Specification MIL-W-5088A).

Conditioned air for pressurization and cooling within the elec-
tronic compartments shall be supplied by the air conditioning
system (Reference Section 3.22). Junction boxes and panels
shall be provided to facilitate interconnection of wiring for
related systems. All antennas shall be installed internally
elther within the structure or flush with the skin. The radio
controls and selector switches shall be conveniently located
in the consoile panels of the respective cockpits.

3.17.1 Communication Equipment

3.17.1.1 Command Set

An AN/ARC-52 type UHF transceiver shall be installed to
provide alr-to-alr and air-to-ground communication facili-
ties on 1750 channels, any eighteen of which may be preset.
The equipment incorporates a guard channel receiver tuned
to a preset guard frequency with the main receiver selected
to any other frequency. Provisions shall be made in the
system for utilization of the AN/ARA-25 UHF homing adaptor

(Reference paragraph 3.17.2.6).

A UHF remote control unit for the main transceilver shall be
installed 1in each cockpit to perm;%é?election of any of the

X Cm
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Command 83t (Cont'd)

elghteen preset channels, selection of the guard channel,
or selection of a manually set channel. The control unit
in the rear cockplit shall also permit manual setting of
1,750 channels. An indicator shall be installed on the
pilotts instrument panel to provide indication of the se-

lected preset chammel.

Circuits shall be provided to operate .the transmitter tone
modulated on a single designated distress frequency. These
circuits shall be operated by the seat microswitches
(Reference Section 3.19.1.6). 4n override test switch shall
be installed in the front cockpit for the purpose of test-
Ing the emergency function of the UHF and IFF system.

A press-to-transmit button shall be installed on the in-
board throttle grip in the front cockpit. foot operated
preas-to-tranamit switch and a foot operated muting switch
shall be installed in the rear cockpit.

Two sntennes to provide omni-directionzal coverage shall

be installed for uze with this equipment. A dual purpose
eantenna incorporating a fan shaped UHF vertical radiztor
shall be mounted under a fibre-glass fairlng at the top

of the fin, snd a downward facing annular slot type antenna
shall be flush mounted in the skin of the fuselage elec-
tronics compartment. ‘A selector switch located on the front
cockplt right-hand console shall provide means for connec-
tion of either antenna to the set.

The system shall normally operahe on 200/115 voit AC power
obtained from the main electronic eupply systen and 27.5
volt DC power obiained from the emergency DC bus. In the
event of fellure of the nmaln AC supply, AC power saall be
supplied by the emergency generator.

Liainon §=t

Not apnllcalble,

Inteyohone

A type AN/hIC~10A interphone system shall be inztalled to
provide intercommunication between the crew members and to
provide a peans of selection and sudio signal level control
of the aircraft's communlcation and navigation radio faci-
lities. The interphone system siwll obtaln power f'rom the

energency 7.5 volt DC busz.

Cround opsraticn of the iunterphone shall provide Xntercomm-
unication betweon the crew atautions and ground sexwvice par-
sonnel stations, and between the crey stations end a tele-
scramble land telephone llne. Coanécti 8 for grouwnd opera-
ting powar snd for the laud ;axébhoné“lﬁhe shall be provided

through the external receptuqygt(ﬂérerence puregraph 3.16.10.1),

. SECRET
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3.17.1.3 Interphone (Cont'd)

Electrical isolation shall be provided between the aircraft
land telephone circuit and ground service circult. .

3.17.1.4 Microphone and Headsets

Complete provision for the use of a type M-32/AIC micro-
phone and a type H-75/AIC headset, or equivalent, shall
be provided for each crew member. A combination micro-
phone and headphone Jjack shall be installed on the right-
hand side of each ejection seat.

Quick disconnects shall be provided for automatic separa-
tion of the microphone and headset cable connections be-
tween the crew and the ejectlon seat, and between the ejec-
tion seat and the airframe. (Reference paragraph 3.19.1.3).

3.17.1.5 PFilters

Q%E) Radio interference filters of the electronics system shall
be integral with electronic units. Radio interference

caused by the operation of the installed electronic equip-

ment shall not exceed the limits defined in Specification

MIL-I-6051 and MIL-I-6181B.
Equipment

3.17.1.6 Recording

Not applicable.
3.17.2 Navigation Equipment

3.17.2.1 Radio Compass

A type AN/ARN-6 LF-MF radio compass system shall be in-
stalled to provide visual bearing indication of a selected
radio station on indicators located in the front and rear
cockpit instrument panels. Control facilities, which pro-
vide for servo-tuning of the receiver, shall be installed

in each cockpit.

A non-directional sense antenna shall be installed in the
dorsal electronic compartment. A flush type directional
loop shall be installed in the centre door of the fuselage

electronics compartment. Matching devices shall be installed

between the sense antenna and the receiver to compensate
for the length of the sense antenna cable.

The system shall operate on 27.5 volt DC power obtained from
the main DC bus.

3.17.2.2 Radar Altimeter

Not applicable. R ‘E"
ot applicable ,‘ x\
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Radlo Range Recelver

Not applicable.

Marker Beacon Equipment

Not applicable.

Instrument Approach Equipment

Not applicable.
Homing Adaptor

tructural provision shall be made for the installaticn of
a2 type AN/ARA-25 UHF homing adaptor with integral artenna to
be used in conjunctlion with the UHF communication recelver
to provide a continuous visual indication on two indlcators
of the direction of a selected UHF signal source (Reference

paragraph 3.17.1.1).
VHF Navigation Receiver

Not applicable.
Distance Measuring Equipment

Not applicable.

Arbitrary Course Computer

Not applicable.

301702-10 Deleted°

3.17.2.11 Deleted.’
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3.17.3.1 8Search Equipment

Not applicable.
3.17.3.2 Loran Equipment

Not applicable.
3.17.3.3 Automatic Ground Position Indicating Eguipmsnt

Notv applicable.
3.17.3.4 Identification Equipment

A radar identification set type AN/APX-25A shall be installed
to permit the alrcraft to ldentify itself automatically
whenr interrogated by ground or airborne L-band radars.

A control box for the set shall be installed in the front
cockplt. Circuits operated by the seat micro-switches
shall be provided to operate the set automatically on
emergency mode when the crew seats are ejected (Reference

3.19.1.6

Antenna requirements shall be furnished by a fan-shaped
vertical radiater mounted under a fibre-glass fairing at
the top of the fin, and a downward facing annular slot
anfenna mounted in the skin of an access panel forward of
the fuselage electronics compartment.

The system shall operate on 200/115 volt AC power obtained
from the main electronic supply system and 27.5 volt DC
power obtalined from the emergency DC bus. In the event

of failure of the maln AC supply, AC power shall be supp-
lled by the emergency generator.

A dual-horn antenna and wavegulde for an air-to-air IFF 2
identification system shall be installed in the fin.

3.17.3.5 Interrogation Equipment

Not applicable.

3.17.3.6 Radar Beacon

Not applicable.

3.17.4 Electronic Countermeasures

. %%?&\@
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3.17.4.1 Search Equipment

Not applicable.
3.17.4.2 Analyzing Equipment

Not applicable.
3.17.%.3 Panoramic Receiving Equipment

Not applicatle.
3.17.4.% Panoramic Adaptor

Not applicable.
3.17.4.5 Direction Finding Equipment

Reference paragraph 3.17.2.6 (UHF Homer).
3:17.%.6 Transmitting Equipment

Not applicable.
3.17.4.7 Radar Homer

Not applicable.
3.17.5 Electronic Guidance System

3.17.5.1 @Guide Links and System

Not applicable.
3.17.5.2 Television and Telemetering Equipment

Test telemetering equipment shall be installed in accord- |1
ance with paragraph 4.3.

3.17.6 8tatic Dischargers

Not applicable.

3.17.7 Emergency Rescue Transmitter

Not applicable. p

3.17.8 Inspection and Maintenance

Doors and panels shall be installed to provide quick access
into electronic equipment compartments and at antenna instal-

lation areas.
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3.18 Armament
3.18.1 Description

The welght and space allocated for the provision of an
armament installation shall be utilized for the installation
of test instrumentation required to carry out the intended
role of the aircraft as a flight test vehicle.

SECRET §\E“
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Equipment and Furnishings

Equipment and furnishings appropriate to the role of the air-
craft shall be installed in accordance with the requirements
of RCAF Specifications AIR 7-% and CAP 479 except as stated in
Appendix II (Deviations’). :

3.19.1 Crew Escape System

3.19.1.1 Ejection Seats

@)

A fully automatic Martin Baker Mark C5 ejection seat with
an ejection velozity of 88 feet per second shall be in-
stalled for each member of the creaw, Each seat shall in-
corpprate leg restraints, and & single harness to serve
as a combined seat and parachute harness for the occupant,
The harness shall be attached to a reel, controlled by a
lever on the .left hand side of the seat, to provide freedom
of movement for the seat occupant. A leg restraint dis-
connect shall be located on the right hand side of the
seat. Normal firing of the seat shall be by means of a
face blind, and an &lternative firing handle shall be
provided on the seat pan. Provision shall be made in the
seat firing mechanism to permit insertion of a safety pin
to prevent inadvertent seat firing on the ground.

3.19.1.2 Emergency Oxygen System

An emergency oxygen bottle shall be installed on each ejection
seat (Ref. paragraph 3.21.1). The emergency supply shall
be selected automatically at bail-out.

3.19.1.3 Services Disconnect

A composite quick disconnect iocated on the right hand side
of each seat shall provide comnections for the followling
services: .

Oxygen

Telecommunications
Anti-G suit

The assembly shall provide for automatic disconnect on seat
ejJection or individual meanual disconnect of these services
between the crew and the ejection seat, -and between the
seat and airframe. .

3.19.1.4 Bail-Out Warning System

A ball-out warning system comprising & green light in the
front cockpit, and & red light and warning horn in the rear
cockpit shall be installed. Operation of & switch installed
in the front cockpit shall illuminate both lights and

~|eERSSIFIED
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3.15.1.4% Bail-Out Warning System (Cont'q)
=2tt : 281
sound the horn.: When the rear seat is ejected from the

airframe the green light in the front cockpit shall be
automatically switched off.

3.19.1.5 Emergency Canopy Opening

Emergency release of elther canopy securing latch and open-
ing of the canopy shall be by means of a dual gas genera-

(::) ting cartridge for each canopy, actuated by one of the
following means:

(a) Automatically, by initiation of seat ejection.

(b) By a handle in each cockpit, cable connrected to the
sear of the respective canopy zctuating cartridge.

(¢) PFor emergency opening from the outside, by a cable
connected to the sears of the actuating cartridges
of both canopies. 8towage of thz exterior end of
the cable shall be in an enclosed recess in the fuse-
lage right side;, forward of the engine intake ramp.

3.19.1.6 Distress Telecommunication Signals

When the seat is eJected, a micro switch incorporated in
each @eat installation shall switch the UHF command trans-
nitter to transmit on an emergency freguency, and the air-
to-ground IFF transponder to transmit in emergency mode.

3.19.1.7 Survival Equipment

A specilal pack parachute shall be installed in each ejec-
tion seat. Accommodation shall be provided in each ejec-
tlon seat for a survival kit, packaged in such a way as
to be compatible with the seat design.

3.19.2 Miscellaneous Eguivment

3.19.2.1 Drinking Water Containers

(::) Not applicable.
3.19.2.2 Crew Relief Provislons

Not applicable .

3.19.2.3 Compass Deviation Card Holder

A compass deviation card holder shall be installed in
each cockpit.

(FAN
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3.19.2.4 Pilot's Cheek List Holder

Provision shall be made in the front cockpit for a pilot's
check list. . '

3.19.2.5 Map Stowage
Not applicable.

3.19.3 Windshield Wipers

Not applicable.
3.19.4% Furnishings

Insulation shall be installed on the interior of the cock-
pilt compartment to minimize heat transfer from the adjacent

e (3
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3.20 Pire Protection

The fire protection system shall provide for detecting over-
(::) heat condltions, detecting fires, and extinguishing fires in

the airframe services bay and each power plant compartment.
(:) The detection system and the extinguishing system shall be in

accordance with Specifications AIR T7-% and CAP 479 :respectively, 1

except as stated herein and Appendix II (Deviations).

3.20.1 Description and Components
3.20.1.1 Detection System

Continuous wire type fire and overheat detection circults
shall be installed for each power plant and in the sir-
frame services bay. Red and amber warning lights located
in the front cockpit shall be connected to the fire and
overheat detection circuits respectively.

The fire warning lights shall comprise a master fire warn-
ing light and three location warning lights;, one for each
protected region. Each of the location warning lights
shall be combined with & separate extingulshing switch.

Three overheat warning lights, one for each protected re-
gion, shall be installed in the pilot.'’s warning indicator
panel and shall operate in conjunction with the amber
master warning light. (Reference paragraph 3.16.1l.1).

3.20.1.2 Extinguishing System

Two triple outlet fire extinguisher bottles, each contain-
' ing 12 pounds of freon, shall be instalied in the airframe
services bay. The bottles shall be interconnected to pro-
' vide a single charge to any two of the protected regions,
or two charges to any one region. The extingulishing agent
shall be discharged initially through stainless steel pipes
ard finally through high rate discharge nozzles in the wet
and hot zones of each power plant installation, and in the

airframe services bay.
3.20.1.3 Fire Protection System Controls

Actuation of the extinguishing switches shall inlitiate dis-
charge of the extingulshing agent to the associated reglon.
A toggle switch, which shall remain dead until the extin-
guishing switch has been depressed, shall be installed ad-
Jacent to the extinguishing switches to provide for dis-
charge of a second charge to the previousiy selected zone
without further operetion of the extinguishing awitch. '

A switch shall be installed in the front cockpit to complete /

a circuit from the battery to discharge the extinguishing
agent to all three prctected compartments in the event of

an emergency or 0r339h§§§§, g q
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Power §ugplx

-Power for normal operation of the detection and extingui-
shing circuits shill be-provided from the main DC supply.

In case of failure of the main DC supply, power for the
detector and second charge ¢ircuits shall be supplied frog

the emergency DC bus, and power for the fire extinguil-
shing circuits shall be supplied from the battery bus.

Insggction -and !aintenance

Externally accessible test switches shall provide for de-
tector circuit ground testing. Quick disconnects in the
detector circuits and extinguisher lines shall provide
for uncoupling these services for engine removal.

A pressure gauge shall be installed on each fire exting-
uishér bottle and shall be accesslble for inspection. The:

"bottles shall be removable for recharging.

i
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Oxygen System

A 1liquid cxygen system shall be instalied to provide oxygen
for breathing and pressure vest operation for both crew mem-
bers. A compressed gas emergency system shall be installed
to provide oxygen in the event of normal system failure or
ball-out of the crew. The oxygen systems shall he designed
to meet the requirements of ARDCM 8§9-1 except asz stated here
in and in the Deviations given in Appendix II.

3.21.1 Description and Components

3.21.1.1 Normal System

The normal oxygen supply shall be gtored in a & litre,
portable type, 7O psig, liquid oxygen zonverier. The
converter capacity shall be sufficient to supply the re-
quired oxygen tJ both crew members for one maximum ferry
mission. All components required for the oxygen conver-
sion process and maintenance of system pressurz shall be
an integral part of the detachable converter assembly.

3.21.1.2 Emergency System

The emergency oxygen supply shall be stored in two oxygen

bottles, one becttle Instalied on each ejectior szat. Each
becttle shall contain 1CO0 litres (approximately) NTP oxygen,
stored at 1800 psig. This supply shall be sufficient for
approximately twenty minutes of normal breathing and pressure

suit operation for each crew member.

«1.3 Distrivution

A high altitude, automati: pressure demand ozygen regulator

to Specification MIL-R-25572 shall be installed on each

ejecticn seat. Oxygen shall be supplied to the regulator

through a three part composite quick 4disconnect
{Reference paragraph 3.19.1.3). :

The individual emergency oxygen suprly shall fe:zd into the
normal system through a combined 70 psi reducing valve and

trip valve installed on each ejection seat. The trip
valve shall provide for manual selection, or automatic
selection at bail-out. A dual check valve shall be
installed on each seat to close the nermal oxygen supply
line and to permit the emergency supply to flow %o the
regulator.

3.21.1.4 Indicators

A capacltance type oxygen quantity gauge; incorporating an
' warning flag, shall be installed in

each cockpit tc indicate the quantity cof liguid oxygen con-

electrical "power off

tained in the converter. A swltch shall be instailed 1n

CwaEhCSIEIED
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Indicators (Cont'd)
the front cockpit for testing both quantiiy gauges. 1

A pressure gauge shall be installed adjacent to each
emergency oxygen bottle, and shall be so located as
to be easily observable from the normal cockplt entrance

path.
Piping

All low pressure piping and fittings in the cxygen system
up to the regulator shall be aluminum alioy, and all high
pressure piping and fittings up to the regulator shall he
stainless steel.

Ground Service

3.21.3

The liquid oxygen supply shall ke replenished by the replace-
ment of the oxygen converter assembly wituh a fully charged
unit. The converter assembly shall be installed in the air-
craft through an access panel openirng and shall lock into

the aircraft by a positive lcck on the convertar mounting
tray. Quick disconnects shall be provided for the system
supply line, overboard vent lins, and quantity gauge coup-
ling electrical leads. The supply line quick disconnects
shall be self sealing. -

The emergency oxygen bottles shall be rechargeable through
a ¢harging valve installed on each ejection seat.

Inspection and Maintenangce

Suitable provision shall be made for ths inspection, maln-
tenance, removal and re-instaliation of the oXygen equilpment.
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3.22 Air Condilitioning

The air conditioning system shall be of the engine compressor
bleed type and shall be designed tc maintain conditions of
alr temperature and/or pressure as specified herein, in the
cockpits and equipment compartments; and to equipment.

Conditloned ailr exhausted from the cockplt, eguipment com-
partments, and equipment shall be utilized to condit*on other
compartments as indicated by "Secondary Conditioning” in the

table belcw.

Primary Conditionéd :Minimum Secondary
) Flcw Conditioned
,1b /min .
Cockpits 28 Weapon Pack Bay
Nose Electronics Equipment Compart- 46 5 Nose Wheel Well
[ment . | (Forward End)
-~ |Battery : 2.0 :
Windshield Transformer 2.6
Oxygen Equipment 1.3 Air Conditioning
Bay
Fuselage Electronics Compartment 19
Dorsal Electronics Compartment 5
Stable Platforwm 1.5
Transformer Rectifler Units 27

@

Ground air conditioning shall be pogsible by utilizing condi-
tionzd air from a ground service unit cornected to the system

through two quick disconnects.

Air from the air conditioning system shall be utilized to
supply the requirements of the pneumatic services (Reference

Section 3.15).

The air condltioning and pressurizing system shai} be designed
to the requirements of RCAF Specification AJR
except as stated in Appendix II (Deviations) and additionally

herein.

3.22.1 In Flight Air Conditioning

Air cooled by successlve stages of the system shall be mixed
with thermostatically metered hot engine bleed air, to pro-
vide conditioned alr to the cockpits, equipment compartments,

and equipment.

The system shall be designed to automatically pressurlze the
cockpits above an ambient pragsure altitude of 10,000 feet
and shall 1ncorporate limited manxa;_control of cockpit

temperature. & e T iEy
L.u~sxcnsnm) F

and ARDCM 80-1
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In Flight Air Conditionirg (Con%t'd)

Four warning lights shall be installed on the warning
indicator panel in the front cockpit. Two, (one left
hand and one right hand) shall indicate pressures
exceeding 95 psi downstream of the engine bleed pressure
reducing valves. One %air corditioning failure" iight

- 8hall indicate cockplt or equipment overheat, turbire

outlet overheat, fuel system pressurization air supply
overheat, or expansion turbine overspeed. Ore light
skall indicate that the cockpit altituda has sxceeded
31,000 feet, or that the canopy seal pressurizaticn
system has failed.

Ir the event of over pressure downstrean of the pressure
reducing valve ir either engine hieed, the left hand or
right hand warning light shail 1n§i"' e & fzult. The
appropriate bleed shut-off vaive shkail then be cliosed
manually by a swiltch in the front cockplit. Syshtem
design shall prevent simulteneous shut-off of hoth

engine bleeds.

An alr cond**ioning failure switch shall be installed
in the ront cockpit for eperario in conjunction with

the Roiv conditioning fa 1lure" warning Ligb* Operation

of the failure switch shall either:

(2) extingulsh the failure light (thereby providing
irdlcation of cockplt or eguipment ox e”heat) and
simultaneously shut-off the hot air supriy; or

(b) continue fallure light indication (thereby
providing indication cf fallure in one of the
three remaining system fallure warning areas)
and s_multﬂneouslv shut down %he alr ccnditioning
system and seiect ram ventilating air.

Ar. gir supply selection control shall be installed to
parmit manual selectlon of either conditloned air or
ram ventilating air.

3.82.1.1 Qccupied Compartments

3.22.1.1.1 Cockpilts

&9

Primary conditioned alr cshall be supplied to the
front and rear cockpits in seat back ard floor
reglons. A m=2nual temperature control shall be
installed in the front cockpit to provide for _
selectlion of cockpit temperatures within the range
of 40°F to 80°F. A de-fog switch shali be installed

ﬂrf" Lt a‘nnfruﬁ
2
(. -\SRCRET. Bf JE

B

1




This model specification defines aircraft 25206 at a
standard defined by the status of the development program
- at the date of issue of the engineering record. It must
not be construed that this represents either the present
or the planned operational standard.




PAGE 115
72/M8/1
JUNE 1958

Cockpits (Contta)

in the front cockplt to provide selection of inlet
air at 90C°P for fog dispersion.

A cockpit pressure regulator shall be installed to
provide the following pressure schedule:*

(a) A cockplt to atmosphere pressure differential
of zero from sea level to 10,000 feet.

(b) A linear increase in cockpit to atmosphere
pressure differential from zero at 10,000
reet to 4.25 + 0.25 pasi, at 50,000 feet.

(¢c) A constant cockpit to atmosphere pressure
differential of 4.25 + 0.25 psi, at altitudes
above 50,000 feet.

A secondary pressure regulator shall be installed for
safety operation in the event of failure of the normal
regulator. The secondary regulator shall be designed
to maintain the following cockpit pressure schedule:®

(a) A cockpit to atmosphere pressure differential
of one psl +0, - 0.25 psi from sea level to
10,000 feet. :

o

(b) A linear increase in cockpit to atmosphere
pressure differential from one psi at 10,000
feet, to 5.30 + 0.20 psi, at 28,000 feet .

(¢) A constant cockpit to atmosphere pressure
differential of 5.30, plus or minus 0,20
psi, at altitudes above 28,000 feet.

-A solenold operated dump valve, controlled from a
.switch in the front cockpit, shall be installed

on the secondary pressure regulator. A cockpilt
air negative pressure rellef valve shall be
installed. .

A cockpit pressure altimeter conforming to Specification
MIL-I-5096A shall be installed.

- Assuming NACA Standard Atmosphere
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3.22.1.1.1 Cockpits (Cont'd)

The cockplt leak rate of the installed system shall
not exceed 42.5 cubic feet per wminute under the
following conditions: sea level, 4 .75 psi pressure
differential, and 60°F temperature.

3.22.1.2 Unoccupled Cowpartments
3.22.1.2.1 Priwary Conditionlng Distribution

A system of ducts shall convey conditioned air at
T0°F + 2.5°F to all the primary conditloned equipwent
and equipment compartments. The air flow shall be o
sufficient to maintain the internal air temperature
of the compartments and the ailr surrounding the
equipment below 1l40°F, and to prevent the pressure
altitude of the fuselage electronic compartment

from exceeding 50,000 feet. An air valve, controlled
by the ram air selector switch, shall be installed to
stop the flow of conditioned air to the nose radar
coumpartments on the selectlion of ram air.

3

B A N )
: N

3.22.1.2.2 Secondary Conditioned Distribution

Air from the cockpits shall be exhausted to the weapon - |1
pack bay to wmaintaln the internaloair temperature of an
installed pack between 0° and 160°F.

Exhaust air from the radar nose, and the battery com-
partment shall be utilized to waiptain:ia cooling air
supply at a temperature below 160 F for equipment in
the forward end of the nose wheel well. Exhaust air
from the forward fuselage electronics -compartment and
the oxygen equipment bay shall be utilized to maiqﬁ

tain the air in the air conditioning bay below 250“F.

3.22.1.3 Conditioning Alr Supply System

Air for conditioning shall be bled from a 10th stage
bleed port of each engine compressor. The air shall
be passed through 60 psi pressure reducing valves and
check valves, then ducted to a heat exchanger. Hot
bleed air from the input side of the heat exchanger
shall by-pass the system cooling comwponents and shall
be utilized for temperature control.

{6 S3EFIED
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Alr to Air Heat Exchanger

An alr to air heat exchanger shall be installed to
provide initial cooling of the engine bleed air.

On the bleed air output side of the heat exchanger,
the major portion of the air shall be ducted to an
air cooling water evaporator. The remaining portion
of the heat exchanger bleed air output shall be
utilized for fuel tank pressurization (Reference

paragraph 3.11.8.10).

Cooling air for the heat exchanger shall be ducted
from ram air intakes located on each side of the
fuselage immediately inboard from the englne intake
ramp (Reference paragraph 3.1l1.4.1). Cooling air,
after passing through the heat exchanger, shall be
vented to atmosphere.

During conditions of negative pressure in the engine
intake tunnel (taxl, engine run-up, and take-off), the
negative preasure shall be utilized to draw cooling

-air in reverse direction through the air to air heat

exchanger. A three-way reverse flow valve shall be
installed between the ram air duct and engine intake
tunnel on each side of the aircraft to block air from

- the forward section of the ram duct and open a passage

into the engine intake tunnel, to provide a path for
the reverse rlow cooling air.

Alr Cooling water_Evaporato

The alr cooling water evaporator ghall have a usable
capaclty of 200 pounds of water and shall be designed
to withstand freezing and thawing of its contents.
Steam shall be vented to the cooling air duct to the
air to air heat exchanger. The vent shall be designed
to prevent loaa of water during inverted flight or
under negative "g" loads of 3g maximum.

The major. portion of the air eutput of the cooling
evaporator shall be ducted to an expansion turbine.
The remaining portion of the air output shall be

utilized for a ‘low pressure pneumatic services sub-

system (Reference paragraph 3.15.1).
Air Cooling on Turbine
An expansion turbine and compressor, together with

assoclated equipment, shall form an alr-cycle
refrigeration unit.

e SSETED
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3.22.1.3.3 Ailr Cooling Expansion Turbine (Cont'd)

The expansion turbine shall dispel heat energy from
the englne bleed air by utilizing the turbine's

power output to drive a compressor which shall draw -
air_from the engine intake tunnels and exhaust 1t
tona:board through a restrictor. The inlet to the
expansion turbine shall comprise a variable area
nozzle to control alr flow in the conditioning system.

3.22.1.3.4 Deleted.

3.22.1.4 Ram Air Ventilation

3.22.2

3.22.3

Ram air from the left hand ram air duct (Reference
paragraph 3.22.1.3.1) shall be utilized for ventilation

of the cockpit and all conditioned compartments and
equipment except the nose electronics. On selection

of ram alr, a ram air shut off valve shall open, a reverse
flow valve shall open shutting off ram air to the air

to air heat exchanger, the expansion turbine unit shall
shut down, and a shut off valve to the nose electronies
shall close. A thermostat shall be installed to override
ram_air selection when the ram air temperature exceeds

100°F.
Ground Air Conditioning

Ground alr conditioning shall be possible by utilizing
4.5 psi, 55 to TO°F, conditioned air from a ground service
unit connected to the system through two automatic discon-

‘nect self-sealing couplings. Ducts shall be installed

leading from the automatic disconnect . €oupling to connections
into the system downstream from the expansion turbine out-
let. From the system connections, ground conditioned air
shall flow downstream through the system ducts to the
equipment compartments, and equipment.

Inspection and Maintenance

A momentary off switch shall be installed to shut off

either engine alr bleed during power plant checks.

Fittings. shall be installed to provide for the connectilon
of cockpit. leakage test equipment. Access doors and de-
tachable panels shall be installed to facilitate inspection

and maintenance.
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Mlly autelutxéaanti-icins and de-icing systems shall dbe
provided for the following arees:

:2g%nc Alr Intakes

ne and Accessories
Cockpit Transparencies
Alr Data Sensing Heads

. A power supply selection switch shall be installed in the

front cockpit to permit the power supply to the engine and
81r intake de-icing systems to be discontinued in the event
of fallure of an AC generator or one transformer rectifier

unit during miasile firing.

Rxcept as stated in the deviations and as additionally set
forth herein,the systems shall be designed in accordance with.
the requirements of RCAP Specification AR T-%.

3 .33.1 Pro&ller.De-Icigg

Not applicable.

3.23.2 JPngine Anti-Icing

Rach engine, as supplied by the engine manufacturer, shall
include an integral hot air return anti-icing system as
defined in Orenda Specification EMS-8.

Automatlic selection of antl-icing air flow for both engines
shall be controlled by icing detectors on the engine air in-
takes (Reference paragraph 3.23.3.1)

3.23.3 Air Intakes

3.23:3.1 Engine Air Intakes

The outer surface of the ghock ramps and the leiding edges
and inner surfaces of the engine air intakes 'shall be pro-
tected from excessive ice accretion by electro-thermal de-
icing boota. The de-icing boots covering the leading edge
of each ramp shall include a protective covering of stain-
less steel. A suitably perforated boot of the same type
shall be utilized to protect the air bleed area of each
ramp. The boots shall incorporate parting strips to pre-
vent ice from forming an unbroken cap which would prohibit
shedding. Power for heating the boots shall be supplied
by the 208/120 %ols .A@ wystem.

The de-lcing oycle shall be automatically controlled by
lcing detectors, inastalled at the top of the engine air
intakes, in conjunction with a de-iocing controller which

. . Den
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Engine Air Intakes {Cont‘d)

actuates separate shedding distributors for the left hand
and right hand intakes. Icing indication shall be pro-
vided by a warning light installed in the front cockpit.
These components shall operate from the 27.5 volt DC

supply. ;

During the cyclic period the parting strips shall dissi-
pate 20 watts peér square inch continuously, and the shed-
ding areas 12 watts per square inch when energized. The
boots shall be protected from overheating by thermostats
and temperature control relays which override the de-
icing controller gignals.

Cockpit Transparencies

Anti-icing and anti-misting of the windshield and canopy
windows in the front and rear cockpits shall be accomplished
by electrically conductive transparent heating elements.
These elements, dissipating approximately 5 watts per square
inch, shall be Ponded between the laminations of each
panel. Temperature sensing units embedded in the vinyl -
interlayer adjacent to the heating elements shall permit
temperature control for each circuit.

The temperature control shall be automatic, and in order
to overcome thermal lag, power shall be applied to the cir-
cuit at all times when the aircraft is operating or in a
state of immediate readiness.

Mair Plane, Stahbilizer, and Fins

Not applicable.
Antenna Masts
Not applicable.

Air Data Senging Heads

The pitot-static head, the ‘alpha’ vane, the 'beta' vane,
She vane pedestals, and the adjacent areas of the nose boom,
&nd the pitot-static head on the fin shall be anti-iced by
integral electric heaters. The heaters shall be powered by
the aircraft main AC power supply system and shall be ener-
gized by "on" selection of the master electrical switch.

The heaters shall be automatically controlled to prevent

overheating.

Landing Gear
Not applicable.
SECRET
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'3.23.9 Jupels and Doors '

- Not applicable.

3.3.10 Yonts

‘ Not gpplicable. ‘
3.23.11 Photographic Installations

Not applicabio;'

’ 3.23.12 Inspection ahd Maintenance

Provision shall be ﬁade for inspection and maintenance of
de-icing equipment.
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3.24 Mmm
Not appuublo.
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o 3425 Auxilie:y Gear
3.25.1 Zuwing ¥ pvﬁsiana ‘

Powing provisions shwil conicrg to the requirements of
8pecification MIL-™ T8, Bpecial tvpe fittings shall be

provided &% *he nox~ Mhdel plvot ror astzchment of a tow L
bar. The turning sugie 1imitetion shall be 559 sither gide ;Aﬁg
of neutral, thus gs'wﬁ,tiag she aircraft to be turned in g R

2) foct cadius. Frovieloun shall bs made for interconnection
betusen ¢he AN/AXC-10 intorphone system and the towing vehi- -
cle with nonma"YP* JmEds At the sampe pwgnt &s for ground
iutrrwo““hV~~&*%fr (B P comas y&“aw“apﬂﬂ 3.15.1C.1 and 3,

AdL e
Telo2), Tl ;"“av‘ﬁn Avadam gl provide & warning sig-
n8l to the iractor dvivar wbhex ths maﬁim&m turyning angle
i8 enproscnad, sn’? & waiming slsng? Yo the sockpit ocsupant
12 ¢the Loy ey shser 2in allz. During towing, powsr ¢o

oparate Iiis fviar

kaa&& wFziel 20411 D% supplied by the towing

vahicsls,
Towing Lugs shsll be vrovidet on eash main landing gear unit
Por Lomwrasd oy zagrgard towing of the gircraft by means of

o

8 Lowing vridia,

3.88.2 Je gggg Frovisiong

Jasking praviﬂégnﬁp gxd the d@gign of Jack pads shall con-
form to tine reguirswents of HiL-4-87il, except in ths case
of the noss Landing geer.

Provizlon ehall b m@de for Jasking the complete aircraflt
at three poinie, with the use of 2 removable Jack pad at
each fasking point, oz on the aireradt cantre.line aft of
the mose anding geay, and ong inhoard of sach outer wing
root.

Beoh mefn, landing geoar unit shall incorpdizate an integral
Jeek pad. Tohe nosr Land’ _& aesr shail insorporate provisi-
ons Lor Jacking. seing 8 special bar with 8 jack pad confor-

Bing o BIL J-07il.

Eooring

Frovision shall b2 meds for ths sttachment of mooring fit-
tings to the main and nose landing gear,

3.25.% Foisting Provisions

Provizion anall Yo asde L£or holeting the entire aircraft

from four poiuts, two on the nose cantre fuselags joint,
- aad one on eA’ch ilhner wiag penel anircent %o the outer wing
: root. Hhe winyg hotutfiog poiuvts are intended for emergency
B usa onay and req.ire remcval of struchure.

177 “SIFIED

Rk
)

Troeislions
- LA AT IR L Ty ST

I




This model specification defines aircraft 25206 at a
standard defined by the status of the development program
at the date of issue of the engineering record. It must
not be construed that this represents either the present
or the planned operational standard.

—




PAGE 124

| JUNE' 1958

3.25.5 keveling -
Provision lhill be made in the nose wheel well for the
attachment of a special fixture for use in leveling the

- afroraft. The fixture shall indicate a level attitude of

the lateral axis, and a four degrees nose up attitude of
the longitudinal axis. ,
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SECTION &4
TESTS

Ground Tests

Functional ground tests shall be conducted under a
program established by the Company and approved by
the R.C.A.F. to prove ground functioning of the

airframe systems.

Flight Tests

Commencing with the first flight of the aircraft,

functional flight tests shall be conducted under a

Flight Test Development Program. established by the 1
Company and approved by the R.C.A.F., to prove in-

flight functioning of the airframe systems.

Test Instrumentation

Test instrumentation as detailed in Avro Aircraft Ltd.

Report Number T72/FAR/6, necessary for conducting the

tests of paragraphs 4.1 and 4.2, shall be installed. 1
An iInstrumentation pack shall be installed in the

weapon pack bay.
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SECTION 5
PREPARATION FOR DELIVERY

Acceptance Procedure

On completion of the first flight, the aircraft shall o
be officially transferred to and accepted by the R.C.A.F.
and immediately returned to the Company on an indefinite

‘loan basis.

Acceptance Condition.

On transfer to the R.C.A.F. for acceptance the aircraft ..
shall be as described by this specification, including all
current amendments, except as limited and/or as defined in
Appendix VI to this specification.
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SECTION 6
NOTRS

6.1 BExplanatory Information

Not applicable,
6.2 Definitions
6.2.1 Provisions

6.2.1.1

6.2.102

Complete Provision

“Complete provision for" a specific item of equip-
ment, or assembly or installation, shall mean that
all supports, brackets, tubes and fittings, elec-
trical wiring, hydraulic lines, etc, have been
installed and adequate weight and space allocated
so that the equipment can be installed without
alteration to the specified equipment or the air-
craft, and that no additional parts are required
for the installation other than the item itself,

- Standard stock items such as nuts, bolts, cotter.

pins, etc, need not be furnished.

Structuril Provision

*Structural provision for"™ a specific installation
shall mean that the primary structure shall be
structurally adequate for the installation, but that
brackets, bolt holes, electrical wiring, hydraulic -
lines etc, will not be required. Structural pro-
visions also include weight of the equipment involved
as an element of alternate weight.

6.,2,1.3 Space ?rovision

"Space provision for"™ a specific installation shall
mean that space only shall be allocated for the
installation and that brackets, bolt holes; elec~
trical wiring, hydraulic lines, etc, will not be
required, Space provision does not imply that
adequate attaching structure is provided unless
otherwise stated.

- ssage G 1D
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6.2.2 Statements
6.,2.2.1 Deviation

6.2.2.2

6.2.2.3

A deviation ia the difterence between a require-
ment of the R.C.A.F Type Specification (and speci-
"fications incident theretog and the airplane dcsign
as defined by this Model Specification,

Interchangeability

Interchangeability assemblies, components, and parts
sshall be capable of being readily installed, removed,
or replaced without alteration, misalignment, or
damage to parts being installed or to adjeining partl.
No fabricating operations such as cutting, filing,
drilling, reaming, hammering, bending, prying,-or
forcing shall be required., Only those tools generally
available to aircraft mechanics shall be required for
installation procedure., This is not intended to pre-
clude the use of special tools, fixtures, and other
shop alds during original assembly of the parts into
the articleo

qulaceab;litx

Replaceability applies to parts, the installation of
which may require work or operations additional to
the applications of the attaching means., In general,
such operations include drilling, reaming, cutting,
filing, trimming, shimming, or other means normally
assoclated with original assembly into the aircraft
or guided missile, Many inatances may require match
drilling or reaming from the original part or portion
of the item. Replaceable parts shall be designed to
permit replacement under field maintenance conditions,

6.2,3 Weights

6.2.3.1

6.2.3,2

Combat Weight (1/2 Full Internal Fuel Weight)

The combat weight shall be the weight of the air-
craft fully loaded less 50 percent of the usable
internal fuel.

Normal QGross Weight

The normal gross weight and the normal weight for
take-off shall be the weight of the aircraft rully
losded with full internal fuel.

e e g
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6.2.3.6

6,2.3.7

6.2.3.8

PAGE 129
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ight for Stress Analysis

The gross weight for stress analyslis shall not be
less than the normal gross veight less fifty per-
cent of the combat mission fuel.

Maximum Gross Weight

The meximum gross weight and the maximum weight for
take~off shall be ths weight of the aircraft fully
loaded with full internal fuel, and external fuel
for the overload range mission,

ight

The maximum landing gross weight shall not be less
than the maximum grosa waight lesss assist take-
off fuel; droppable fuel and tanks; dumpable fuel
and any other items normally expended during or
immediately after take-off (except bombs, rockets,
missiles, and ammunition shall be retained).

Normal Landing Gross Weight

The normal design landing weight shall not be less .
than the applicable take-off weight less: 75% of
fuel (internal and external) carried in the basic
mission; oil expended consistent with fuel expended;
any éxternal fuel tanks which must be dropped by
requirements of the mission; any other items which
must be expended by requirements of the mission;
bombs, rockets, missiles and ammunition,

Basic Weight

Basic weight is the weight of an aircraft with fixed
and removable equipment installed for the purpose of
performing a specific role, The term "Basic Weight"
shall be qualified as to rcle when referred to an
aircraft in which various items of removable equip-
ment may be installed for different roles., It in-
cludes airframe, power plant, accessories,; trapped
fuel and oil; and non-expendable fluid systems
(hydraulic, coolant) filled to capacity, but without
expendable 1items., :

Operational toad

Operational load includes crew, passengers, para-
chutes; baggage, cargo, personal safety equipment,
expendable items (fuel, oil, de-icing fluid, water
injection fluid, catering provisions, ammunition,
rockets and bombs), and residusl fuel.
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6.2.4 XEquipment and Pluids

6.2‘4.1
602.402

6020403

6.2.4.4

Fixed Equipment

Equipment installed in an aircraft and not intended
to be removed for any specific role,

Removable Equipment

Readily removable equipment installed in the aircraft
for the purpose of performing a specific role,

Trapped Fuel and 0il
The fuel and oil remesining in the aircraft fuel and

- 01l systems after they have been filled and then

drained by means of the tank drains, with the aircraft
in the normal ground position,

- Residual Fuel

Reslidual fuel is fuel, in excess of trapped fuel, that
cannot be consumed in flight, but that can be drained
by means of the tank drains (i.e. does not include
“trapped fuel, and is not included in Basic Weight),

6.2.5 Engine Definitidns

6.2.5.1

6.2.5.2

Maximum Rated Thrust with Agggentaﬁion

Maximum rated thrust with augmentation is the maximum
thrust which the (engine) contractor specifies the
complete engine will deliver with afterburner in
operation at standard sea level static conditions for
a duration of 5 minutes, In flight, maximum thrust
with augmentation will be the thrust developed with
the power lever in the ®"Afterburner Maximum® position,
The permissible duration in flight shall be 15 minutes.

Maximum Rated Thrust

Maximum rated thrust is the maximum thrust which the
(engine) contractor specifies the complete engine
will deliver at standard sea level static conditions
for a duration of 5 minutes, In flight, maximum
thrust will be the thrust developed with the power
lever in the maximum position. The permissible dura-
tion in flight shall be 15 minutes,
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6.2.5.3 Idling Thrust

The idling thrust is the minimum developed thrust
at which the (engine) contractor specifies the
power unit may be operated at standard sea level
static conditions. In flight, idling thrust will
be the thrust developed with the power lever in the
"Idle" position.

6.2.6 Performance

To be added.
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APPENDIX II
DEVIATIONS
1. Yaw Velocity in Flat Spins

Requirement: ~Specification MIL-S-5702, paragraph 4.3.2.1

Flat Sping: The yawing veloclty (in this condition) shall be 5.0
radians per second for fighters and pilot trainers--------- ————— .

Deviation: The yawing velocity in a flat spln shall be takeh as
3.5 radlans per second.

Reason for Deviation and Remarks: Stress analysis has been con-
ducted on the basis that a yaw velocity of 3.5 radlans per second

will not be exceeded.

2. Load Factors in Rolling Pull-Out

Regquirement: Speéification MIL-S-5702, paragraph #.2.;.1

Rolling Pull-Out: For this condition, all points withln-the positive
Vn diagram up to and including a load factor of 1 + 2/34 n shall be

considered ~ ~-mecec=- .

Arrow reguirement where n = 7.33 (dn = n-1)

1+ 2/3 x (7.33-1) = 5.22

Deviations The positive load factors to be consldered for a roll-
ing pull-out will be based on 2/3 n;.

Arrow consideration where n, = T7.33
2/3 x 7.33 = 4.89

Reason for Deviation and Remarkes Requirement of superseded speclfi-
cation 1803 {eriginal contractual specification) used- prior to the

introduction of MIL-S-5T702.
3. Landing Descent Veloclty
Requirement: Specification MIL-8-5703, paragraph 4.2.3

-------- airplanes shall be designed for a limit V, of 9 ft/sec at
Wy and 5 ft/sec at W,

Deviation: The vertical descent veloclty at the Normal Landing Gross
Weight IWLN) of 51,000 1b is limited to 8 ft/sec. : :

Reagson for Deviation and Remarks: Landing gear deéign based on a lower
Normal Landing Gross Welght.

4, Landirg Gear Door Loads

Requrements Specification MIL-S-B?OS.igﬁg&Egaph 4.4
SECRET 8
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k. Lending Gaar Deor Lioads (comt®d)

The doors, mechanisms and supporting’structure shall be designed for
opening at all spseds up to the maximwm spsed at which the landing
géer i3 to be lowered and for the load fackors obtainadlies at- that
speed from both & gust and mansuvgr standpoint. (Arrow Sea Level
c&8e; n pos. 5.L, n nsg. 3.0 at 250 KT. BAS at 47,000 ib. stressing

WQight ) °

Deviationg The doors, mschanisms and supporting strusture are de-
signed for opsration under sceslsration normal to the flight path
{up to L.G. dssign &psed) over the Tange of n T38. L.3 t0 B PoS.
0.8, and in assymetris Flight up to 10 of yz¥, and with the fuse-
lage datum up %o 500 aucve thir Eorizontal.

Reason for Devisiion and Resusrks: The spasifisd reguirement is con-
sidered unrealiztiz Sor an ALLoR trvs aircralt. Thns above criteria
¥as &ssessed a8 Tsing Adeyzets Sor the dJdesign.

5e Piano Einge Pins

Requirement: Spesificaticn ARDCM 80-1, paragraph 5.451

Where the removal of the zontrol surfase is azcomplished by removal
of the hings pin (giano type hinge) the coutinucus length of pin
shell not excesd &% inches.

Deviatione The aileronn hings pins excesd this length and ars in-
tenced to be rsmovabls.

‘Reagon for Deviation &nd Remaris: BEsteblished asssmhly end removal
practice psrmits Raniling of the icng hinge pins.

6. Hinged Docrs
Reguirements Specilication ARDCH H0-1, paragraph 8.6.2.

If hinged dcors are used, the hinges shall be losated so that the
2ir stream Jends to kesp tham cloged, -= ccoore=s °

fge:;iziggénszgggfg;g&gggi%a@1&3@ slgctronics compartment door is
BReason for Deviation and Remarks: If hinged along the forward edge
this door couid ot be cpensed with the nose jack in position.

7.  Tail Skid '

Requirement: Specification ARDCM 8C-1, psragraph 7.10

Any aireraft equipped with & trisycls landing ge2r shall de provided
with & tail skid or buffer which will adegustely pretsct the somtrol
surfaces &nd the rear pertion of ths structure from dammge &nd which
will provide ¢lsararnce belween the ground and gi1 paris of the struc-
ture in the event of & trli down Landing, %

T
. v R0
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To Teil Skid (comt’d)
Deviation: Neither & tail skid nor buffer is installed.

son_for Deviation and Remarks: Regquirement waived by Co-ordina-
. mmittee in the interests of weight saving. :

8. Detail Design, Castings ’
Requifements ARDCM 80-1, paragraph 3.260

In the design of magnesium alloy castings, wall thickness shall
not be less than 5/32 (0.15625) ipfh, -=-= ~-c=c--= o

Deviations Minimum wall thickness of magnesium castings may be taken
to 0.13 inch in certdin 1imited areas of the castings.

To save weight in the more lightly

Reason for Deviation end Remarkss
stressed portions of castings.

9. Anodizing

. A : .
Requirements Specification MIL-A-8625A, paragraph 3.3.5
(Type 1 - Chromic Acid Coating). |

Type 1 coatimgs shall not be applied to alloys with nominal copper
content in excess of 5.0 percent or when the total content of alloy-
ing elements exceeds 7.5 percent. o

Deviation: Chromic acid anodizing processes are used on 202% and 7075
ATuminum Alloys having alloying element contents above the maximum
stated in the requirement.

Reason for Deviation and Remarkss Satisfactory results have been
obtainmed for approximdtely ten years .of processing using chromic acid
anodizing. : A

10. Thermal Radiaticn Protection

Reguirement: Specification ARDCM 80-1, parasgraph 23.137 _

All combat fighter, boumber and reconnaissance aircraft shall provide
stowable hoods, curtains, or other devices incorporating 1X.77 ounce
bleached white cotton duck fabric conforming to Specification MIL-D-

10861, Type II, for protection of the following items from thermal
radiation caused by the explosion of nuclear weaponss

§a§ All aircrew members

b) Crew members? personal sguipment
¢) -EBeposed.witinge

These devices shall preclude any light reys originating outside the
aircraft from striking any of the above items in the sircrsft when
the devices are in the unstowed or protescting position. The pilot's

protective device shsll be operable and sto ‘ in 20 seconds or less.

™3
m m :‘.ﬁ ::-“
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10. Thermal Redjatiorn. Protection (Cont?d)

Protective devices for other members of the aircrew must be oper-
able and stowable in 4 minutes or less.

Devistion: Erotection from thérmal radiation 1s not installed.

Reason for Deviation end Remarks: Lack of firm directive from
e R on what is reguired.

11. Hard Fire Extinguisher

Requirement: Specification JAP 473, paragraph 23.75

il aircraft, except single seat types, shall have at least one
hand fire extinguiisher in ¢ach crew compartment.

Deviation: Hani fire extinguishers sre not installed.

Reason for Deviation snd Remarks: Seventeenth meeting of Co-or-
dinating Committes, 2 March 1955, Item 19, cancels requirement for
cockpit fire exbtinguishasrs.

12. Fire Axe

Requirement s Speeificaﬁion‘eﬁf 479, paragraph 23.100.

Stowage shall be provided for s fire axe in all cabin type aircraft.
Deviastion: Pire axe 18 nob installed.

Reas nbfggﬂpeg;aﬁgpg;ggﬁngg@gykss Twenty first meeting of Co-orm

:'né ing Commitiee, 20 culy 3395, Item XV, Minute %2 (J) states:
Axzs are not rejuired im sither cockpit®.

13, oxygsn R
Speciflestion CAP 379, paragraph 21.80.

no

Reguirement

In single pilot aircraft the oxygen regulator, oxygen pressure gauge,
and oxygen flow indicator shzil be located forward on the left or
right hand console, resdlly vigible and accessible to the pilot with
his shoulder Larness locked.

Deviation: Separate presgsure demand regulators are mounted on the
pilot's and observer's ejeztion seat.

Reason for Deviation and Rewarks: The above reguirement cannot be met
on aircraft equipped with rpressure demand, high altitude, bail out
oxygen egquipmsnt ir conjunction with ejector seats. (Reference CF-105
Oxygsn System Sudb-Fanel Messing I.A.M., 23 September 1954, Item 3,
paragraph 7 {a).

14, Crew Reiief Provis
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14, Crew Relisf Frovisions

a1 cumas

Reiief Lorns shali bs installed in all aircraft having an endurance
of more then ttrze hours.

viations Reilef homs ave not 2nstalled.

Raagonngorgneviatiommand Femarks: This reguirement arises only as
& result of & seccniary roteg and &8 welght prejudices primary role
perforwance, reiisf horns are no%t instailed.

i5. Drinkigg Lizuid Contadiners
Reguiremserv: Sresiffization CAP 473, parsgrarh 42.20
Aircraft hss Arance of more than three hours shall have

s.sc.;,..ug, & B

instalied, imzuéafe’ iriwmimg Ligwid contzinsrs of sufficient
capacity *m provide one pint of liguid per cccupant.

Deviaticns Drinﬁing Liguid contaginers are not installed.

B@@gg@qun‘De“b&tiumvand_R@~.rﬁgs The reguirement arises only as
& result of a @a@snaarv roie, and ag weight prejudices primary role
performance, drinicing liguid ccntainers are not installedo

6. uiclk Digsommasts - Qreg_ﬁervi@eg

Reguirenents 8pecifization CAP 479, parsgraph 21.83

The gulicxk digsonmect ssasubly receptacle, whi ah incorporates the
oxXygen connent;eap yiuisSial o) wtﬂa$phcns ieed, endi g connector, etc.,
shalil be lccated orn %l iLefi-nand side of the sest,

Deviaticn: The guizw $’seonmect sss emply is Lotated on the right-
hand g3de of the seat.

on aggwﬁgmarkgg RCAF latter 51u$803105 -1 {ACE)

Re&ssm Tor Deviet: Ay,
ared Brnting on right-hend side of

i
dated O December 1
g884%C.

17. Bilot's Qpersting Ansurmﬂtﬁonsg Stowage
Reguirements 8pecification CAP %79, paragraph 41.03 (1)

A stowsge shall be provided 1n &ll aircrart for the pilotis operating
instructions, wiihin reach of the pilot with his shoulder harness locked.

Deviations 8towage provision for pilo-tz orerating instructions at
present not intended. '

Reason for Deviaticn svi Ramaﬂkws Reguiremsnt not cowmpatible with
the role cof ihe aiveraste ,

18. Stowage{n) in Pear Coskyit

Requirecmernts Spe:ifiss-ion CAP 573, peragraph 20.62
SECRET
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REV: NOVEMEER 1958

38 Stowage(s) in Resy Jockpit (cont'd)

A conveniert stowage shall be provided for writing psds, logbook,
meintenance manuals, spare fuses ard tools. '

-Revietion: The alove .stowage{s) is not provided.

Reason for Deviaticm snd Remsriss Not compatible with operational
Fole Of the airaratt .

13. Baggage snd Tool Compartment

Requirswenss Specification CAP 17%, peragraph 41.04

AllL sircraft sk@ll be szuipped with a bagzage and tool compartment
or lozker, providsd with asuitabls door iocks.

Devistion: Freovision of & bdagguge and tool ccampartment at present
not intended.

Reason for Devistion znd Remarkes The RCAP has no requirement at

the present time for any growi hendling or servicing eqguipment to

be stowed aboerd the sirspraf%. FRsference letter 81032-105-11 {ACE-1),
dsted 26 Juiy 1955. ,

20, Switches - Spsce Frovisions

Reguirement: Spesificeticn MIL-B-7080, paragraph 3.4.1.%

Space shall be provided on each swistch panel containing four or more
switches, for subssguert installasion of one spare switch conforming
to drawing AN 3022 snd one ewiteh conforming to drawing AN 3023.
Devistion: No gpace provided for spere switches.

Resson for Devistion and Rewarks: Space iimitations on switch panels
prevent instalilatics of 24ditionsi switchses.

21. Ansi-2 $:i% Control Vaives

Reguiremsnts Speciflcation CAP i7g, paragraph 21.82

The anti-G suit conirecl shall be located on the left-hand side of the
cockpit adjacent to the seat.

Devistion: In each cockpit the valve shall be ingtazlled on the right
side o he seat.

Reapon for Deviation ard Remerkss; The seat adjustment handle for
esch craw seat is on the left -side, lsaving 1ittle space for other
equipment. Cockpit appgoved 2t 15th Meeiing of Co-ordinating Committee,
13 Jaruary 1955, Item X¥I, paragraph 33.

22.  Iustrument Instalistion

Rejwirsments Specifilestion AIR 7-i, parsgraph %.1.5

AN s AAIFETRA
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22, Zustrument Instellation (sontd)

All pneumatic lines amd electrical leads shell be flexible and fitted
with quick disconnects and shall ds of sufficient length to allow

easy instruzent removal.

Egviationz Instrument pneumatic lines are not fitted with guick
sconnects. R .

ks: Space and weight limitations

event installetiom of GUiGk disconnects on pnowsatic lines.

pr ol b
23. Instrument Mounting |
Requirement S8pecification ARDCM 80-1, paragraph 19.00

A xinimum clearance of 1C fnchss shall be provided behind the in-
strument beard ¢o Acsammcdste the instruments and gonnections when

installed.

n 10 inches.

. %oviations, The clearamce at the top corners of the instrument panel
8 less ' '

Reason for Deviation snd Remarkss The clearance at the top corners
of the instrument panel is reduced by the inboard slope of the wind-

soreen panel. .
2%. Poyer Flent C
Reguirement; Spscifioation ARDCN 80-1, paregraphs 6A.1% and 6A.1%0

(1) Power plent control for each engine shall be lccated and iden-
tified in 2ccordance with MIL-STD-203. ,

(2) ALl power plaat comtrols shall bs clearly merked in accordance
- with Specification 98-2%105, :

Devistion: Powsr plant comtrels (thrcitles) sre nct fdentified.

ontrel

s Idsntification

Regsgon for Deviation and Remarkss Besause of location and orientation,
it ig 1 i ot she throttles with other controls. 4

>

25. Vision |

Requirements Specification CAP 479, paragraph 20,22

The view dowa@ard a.d directly forward shall not be less than 15 -
degrees below the horizontel.

ng;agiong The viex downward and directly forward shall be 12 1/2
egrees below the horizontal, .

ason_for De n Windshisld configuration dictated
134 gl ockpit approved 15th meeting of Co-
ordinsting Committee, 1§ Jamuary 1955, Item XYI, parsgraph 33.

"r""E@
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26. Visibility of Wing Tina %o Pilot

Requirement: Specificatfion CAP 475, paragraph 20.22

The pilot should te ablie to see both wing tips in fighters ---- for
formation flying.

Deviation: Wing $tips rot wisible to pilot.

Reason for Devistion and Remarks: Impossible to achieve with accep-
ted aircraft configuration and iimitations on pilo%* movement imposed

by required accoutrements.

27. Carnopy Jettison

Requirement: Specification CAP 479, paragraph 22.30 (1)

Canopies in singls and tandem cockplb aircrafc -=-=-- and shall be
Jettisoneble in fiight-cwccnc—aaa,

Deviation: The canopies shall be openable, but not Jettisonable
in fiignt.

Reason for Deviafion and Remsrks: A non-jettisonable canopy is
compatible with the reguirements for crew escape which are contained
in RCAF Specification ATR T-bo

28. Canony struq%are

Requirement: Specification CAP 479, paragraph 20.21

There should be no rizid mexter immediately above the pilot's head
ir any positior in which che cabin roof can te locked.

Deviation: The cenopy ihcorporatos rigid structure over the pilot's
head when in %he closed and locked position.

Reagson for Deviatiom and Rsrarks: Rigid ghructure reguired to
strengthen canopy Cockpi .gabovnd at 15th Meeting of Co-ordinating
Commitiee, 10 uauaarJ 1956, Item XVI, paragraph 22.

29, Cocxpit Head Room

Requirement: Specification CAP 479, paragraph 20.21

No part of the canopy roof or canopy shall be within 8 1/2" of the
pilot’s eye line, within a distance extending forward 21 inches from
the intersection of the eye lina and the seat back line, or the for-
ward face of the pilot's headrest.

Deviation: The clearance at the pilot's eye-line, 21 inches ahead of
the forward face of the pilo:'s headrest is 6 1/2 inches {approximately).

Reason for Deviation and Remarks: Aerodynamic canopy contour.
4 SEPEL v ﬂ&.w
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29. Cockpit Head Room  {Cont‘d)

reguirement. Cockpls approved at 15th Meeting of Co-ordinating
Committee, 19th January, Item XVI; paragraph 33.

30. Windshield Angl=
Requirement: Specification ARDCM 80-1, paragraph 6.21

Flat paﬂels in those areas used for vision in taking-off, flying
---------- should be placed at an angle of incidence no greater

Deviation: The angle of incidence of the windshield shall be 65°.

Reason for Deviation &1 Remerks: Aerodynamic requirement.

31. Emergency Landingz Loads
Requirement: Specification MIL-$-5705, paragraph 4.5.1.1.2
{Emergency landing lozds)} ----==cce--a- shall not be less than
those listed below

Fighter -c=ccecrecerccacuacan 32g Forward =-e~e-c-c-c-a-

Deviations: Design has beer based on an ultimate forward load factor
o) g

Reason for Deviation and Remarks: Recommended as design case by
RCAF {Reference letier S1038-105-16 (ACE) dated 25th Jan. 1955).
Complies with CAP %73 requirement para. 33.01.

32. Circuilt Preavers

Requirement: Specification CAP 472, paragraph 21.62 (1)

In single or tandem pilot aircraft, the circuit breakers shall be
located forwzrd on the indbozrd face of the right console.

Deviations: Circuit treskers, other than those in damping system
circuits, are located on circuit breaker paneis in the nose wheel
bay. Damping system circuit breakers are located on the left-hand

console in the front cockpit.

Reason for Deviatiom and Remarks: Limitation of space precludes the
installation of all circuit breakers in the cockplt and necessltates
location of damping system circuit breakers in left-hand console.
(Reference RCAF letter S§-1038-105-10 (ACE 9th Nov. 1956).

Circuit breakers are used for protection only and not as combination
protection and switch. Trip free breakers are used which cannot be

closed when a fault in the circuit exists.

SECRET
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33. Emergency Hydrs.lic Fows»
Requiremert: Specification 4lp 7-% paragraph %.11.3 1

The flight controli hydraulic systex shall be designed such that the
following reduced engine power asystem reguirement can be achleveds-

Double Engine Failure Sufflclert power to provide adequate
control cf the aircralft until landing is effected.

Deviation: In the event of dcubie engine failure the flying control
hydraulic system will provide sufficient power to maneuver the
aircraft toward & sul(able =«jes*’on area.

Reason for Deviation snd Remaris: Insufficient hydraullc power
availabie iz bhe evens of dcubie engine failure. .

34, Warning Lighta

Requirements Specification ARDCM 80-1, paragraph 6A.172 (b)

The caution indicator systexm shall consist of a master indicator
1ight and an indicator gpanel. The master light shall be red in
color and shall be labeiled "Masier Caution® --ccorcccceccas -~ .

----- . The caution indics%cr parsl ~e=-- ghall provide a suitable
visual indication; red in color -===,

Deviation: Two mester indicator lights ere instelled, one red and
one ampber. The casticn indicators are amber in color.

Reason for Deviation snd Ramarkss The warning light system proposed
by Avro was approved bv the KCAF. Reference ietter 81038-105-4 (ACE-1)

dated 13 Auguzt 1955.
35. Flush Hesad Rivets

Requirement: ARDCM 8C-1, paragraph 8.200

The process of shaving the heads of £iush rivets %o obtain maximum
flushness of surface is sstiusfactory provided the reduction in head
diameter does not excesd % per cent.

Deviation: The shaving of flush rivet heads with reduction in head
diameter in excess cf'fivy per cent 28 carried out.

Reason for Deviation and Remsrks: When special shallow head bdlind

rivets are required, full head standard type rivets are installed
and shaved to the azhallow head dimensions.

36. Brake Parachute Control

Requirement: Specificatior. CAP 479, paragrsph 21.32

The {Brake Farachule Contrcl} actuating motion shall be to pull
backward or downward --= Lo deplcy the parachute and upward or forward
to Jettison the parachute. SECRET
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36. Brake Psvackube Cortroi,  (Cont'd)

Deviation: Motion is dowrward to deploy, and inboard and down to
Jettison.,

Reason for Deviztion zn3d Remsrks: Design of control motion dictated
by the nature of the release mechanism in the resr fuselage. RCAF
approval of parabrake contrcl laver action or movement is contained
in letter 81038-105-16 (ACE-1) dated i1 March, 1957.

37 Conirol Cahle Srscing
Requirement: Spssifiestion ARDCM 8C-1, paragraph ©¢.207
14

Cables of any ore comitrol susfaze shall be Separated by at least three
inches, prefarahly more.

o

Deviation: In @ few places, nchiably where ths two cables for a par-
ticular controi surfzcs change divection at pullieys, the cables are
not spaced according %o the adbove regulrement.

i)

Reason for Deviation and Remsrkss Spzce restriction. Fairleads or

e

guide tubes are insta.isd where RECSSSATY .

38. Elevator Interccnnection

Reguirements Spzoificatiorn ARDONM 8C-1, paragraph 9.210 {a)

Elevators shall be migidly Znierconnseted or sonzis: of a continuous

structure.

Deviation: Each elevator s 12 tc & separate corresponding actuu-
tor and is not connected to the other elevator.

Reason for Devistion aud Remerks: Space rejuairementa dictate use of

two actuators. Thig rectiresmsnt 12 not met dus to *he difficulty of
achieving the ne¢cessary dsgree of synchronization between two actua-
tors when connsaoted to 2 single suvface and used in a stabllity augmen-
ted system.

i
B

tior

TR

(4

&

39. Controi Gable Dupl

T

Requiremert: Specifization ARDCM 8C-1, paragraph 9.210 (a) and (b)

(a) ---- the direct {elevator control) system shall be duplicated
from the base of the =-~=- control column to the elevator spars.

() Where cables are us=d for the rudder control on aireraft equip-
red with a single rudder, duplicate cadbles shail be rrovided
from each rudder pedzi to *he rudder mest.

Deviation: Singie mschani:al coutrol linkages are installed between
ail control surface astustor valies snd the pilotis controls.

Reason for Deviation an’ Rememrns Complexiiy and space reasons.

==l R

SEURET
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4o. Cable Guards

Reguirement: Specificatica ARDCM 80-i, paragraph 8.315.1

All pulleys and guadranis ak&ll te trovided with stationary guards
fitting close to the poinvs of J*Qency of the control cables.

Deviation: Tension regulating gnadrants are equipped with cable
guards atctached to the guadrants themselves.

Reason for Deviation and Remerks: The above guards move with their
Tespective guzdrants and are much simnler and 1ightar than normal
fixed guards. The movesbLe Zuaris pro"ide ample protection against

cables Jumping the cabLe grooves on the quaﬁrau+sa

41. Flying Corirolz Rieidity awnd Balance

Requirement: Specificaticn ARDCM 80-1, paragrarh 9.206

When «==-= power contrcl 3ystem@ are used, the rigldity and balance
of the control surfaces shall he such &3 to rreclude flutter or
undesirable cscillziiong {f the zctuafor or any one of the actuators
used is discomnected for sny resscn, including battle damage.

Deviation: The rigidity of esch control surface is dependent on
muitipie connections to the :crt ‘0L tuke. The controi surfaces &re

ot bslanced.

Reason for Deviation and Remsrizss This requiremsnt is not compatible
With the desigh GimS 6?“6 f%&iy powsred, irreversille fiying control
system and, if 1% were ma%, 3t would involve prohibitive weight pen-

alties.

ko, Bmerzency PFlving Ccxirols
Reguirvement: Specification ARDCM 8C-1, parsgraph ©.205.

Where power boost or power control systems are eypioyed, &n emer-
gency manual or power means sh&ll be provided «-=- Comcmecnnooe—os o

Deviation: Two geparate hydraulils vower circuits are used. Both
are normally in use, dut either syx%ex alone will provide sufficient
power for adeguate comtrcl of the aircraft.

Reason for Deviation amnd Remarks: The two separate hydraulic power
circuits, with each being capable cf sutomatically carrying on when
the other has failed, provide a better emergency means of operation
than a specific emergency source of power.

43. Power Plari Changes

Requirements Specificatior. ARDCM 80-1, paragraph 15.261 (a)

No special toolsg, other thsn a rower-urit 8ling, shall be required
for power plant change.
SECRET
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43, Power Plant Change (Cont'd)

Deviation: A special tool is required for attachlng and detaching
the forward top mount on the Iroquois engine installation.

Reason for Deviation and Remarks: To simplify and spéed up in-
stallatlion and removal procedures.

by, Engine Air Intake Screens

Requirement: Specification ARDCM 80-1, paragraph 16.625.

Where retractable inlet screens a:e not provided with axial flow
engine, the airframe manufacturer shall mount a retractable screen
in the inlet duct of the ailrcraft. :

Deviation: Screens not provided.

Reason for Deviation snrd Rémarks: Penalty to performance and weight .

does not Jjustify complexity required for very doubtful protection.
High location of air inlets is considered adequate protection.

45, Firewall and Shut-0ff Valves

Requirement: Specification CAP 479, paragraph 23.22

Firewall shut-off valves shall be incorporated in fuel, oil, and
hydraulic fluid lines which pass through the firewall, 1in all twin
and multi-engine aircraft. The shut-off valves shall be located as
near as possible to the firewall and yet still be in a location not
liable to be swept by a nacelle fire. Valves already provided in
these systems can be used to perform the functions of firewall shut-
off valves if the controls are conveni=nt to the pilot, second pilot
or flight engineer in an emergency, or are automatically closed by
operation of the fire fignting controls.

Deviation:  Shut-off cocks not installed for accessories oil systems.
Hydraulic system does not ernter engine compartment - i.e. does not

pass through firewall.

Reason for Deviation and Remarks: Shut-off cocks are not provided
in engine oil and accessories oil systems since both are high rate
of flow systems with small total capacity. If rupture of elther
feed or return lines should occur, the whole system would be dralned
before the fault could be detected and shut-off valves operated.
Design is based on ARDCM 80-1 requirements which are considered to

be more realistic.
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46. Oxygen Outlets

Requirement: Specification AIR 7-4, paragraph 4.3.5

A high altitude automatic pressure demand dual outlet oxygen
regulator shall be installed on each ejection seat. The second
outlets shall provide pressure to inflate the crew's pressure 1

suits when required.

Deviation: The oxygen regulators installed are to Specification
MIL-R-25572, modified to have orly one outlet.

Reason for Deviation and Remarks: Personal equipment prescribed by
the RCAF for use in the Arrow requires only one oxygen outlet for
both breathing and pressure vest inflation supply.

L7, Removal and Replacemert of Fuel Nozzles

Requirement: Specification ARDCM 80-1, paragraph 15.241

The following (components) shall be readily removable and replace-
able without removing the engine, tanks or important parts of the

aircraft structure.
Fuel Nozzle

(Note: This requirement refers to engine fuel nozzles).

Deviation: The fuel nozzles are not accessible for removal, or
replacement, with the engine installed.

Reason for Deviation and Remarks: Access not possible due to engine
location under wing.

48. Engine Isolation

Requirement: Specification ARDCM 80-1, paragraph 15.620

All engines of (multi-engine) ailrcraft, which are located adjacent to
one another in the fuselage or in nacelles, shall be isolated from one
another by a stainless steel firewail. This firewall shall be as 1li-
quid and gas-tight as possible.

Deviation: Titanium used in place of stainleés steel.

Reason for Deviation and Remarks: Weight

49, Interchangeability of Power Plants

Requirement: Specification ARDCM 80-1, paragraph 15.25

The power plant installations of multi-engine aircraft shall be iden-
tical, permitting complete interchangeablility.

-- A'%E 3 (-?-rm
Deviation: The complete power:plantg:a r,‘gz)‘,‘c?:-‘‘i’!';.’cer'changeab1e as the
— ettt gn—— ? b o o
SECRET - °°
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49, Interchangeability of Power Plants (Cont'd)

following are handed:

1 Front side mount, rear center mount, and engine roller.

2) Air conditioning bleed valve.
g Throttle linkage. {Pcsitioning only)
Power take-off. (Positioning only)

Reagson for Deviation and Remarksg: Engine design dictates the neces-
sity for handling the above items to permit an economical structure

design.

50. Fuel Drain Valves
Requirement: Specificaticn ARDCM 80-1, paragraph 15.432

The sump shail be provided with =--w-- an approved (Specification
28208) self-iocking drain valve.

Deviations Coﬁbination service and condensate drain valves; to
Company Specification E-268 are installed.

Reagon for Deviation and Remarks: Drain valves to Specification
0206 will not meet temperature reguirements,; and are not suitable
for flush installation in an integral tank.

51. Refuelineg Conrection
Specification ARDCM 80-1, paragraph 16.323 (1%.323b)

Regulremert s

Refueling shall be accomplished through the use of a single adaptor
unless otherwise specified ~e--wccca=,

Deviation: Two refueling adaptors are Znstalled.

Reagon for Deviaticn and Remarks: To permit refueling within the
specified time. Agrsed st .Bth Meeting of CF105 Development Co-ordina-

ting Comnittee.
52, Location of Refueiinz Adaptors
Regquirement: Specification ARDCM 80-1, paragraph 16.323 (14.323q)

The ground servicing adaptor shall be located such that servicing
personnel shall require no ladders, supports or elevating devices
to insert the nozzle.

Deviationg: Elevating devices are required to couple refueling
nozzles to the two adaptors.

Reason for Deviation and Remarks: (1) RCAF requested two refueling
points and accessibility %o them for defueling with the aircraft resting
on the bottom of the fuselage.

{z) Location away from the
bottom of the fuselage is an cverridiug requirement for simultaneous
re-arming and o%ther sgystex chegﬁ@RgBring turn-~avound time. Reference
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52. oL _Au8) g
. Minutes of l&thlueetinsvor Go~ordinating Committee, Item 20¢.
-,53" Fuel Flow Meters
ggggirementgg Speﬂification ARDCM 80-1, paragraph 19 241
Flow meters are rejuired on all Jet propelled aircraft----- ccocen -

Deviation: Fuel flow meters are not installed.

Reason fcr Devistion and Remarkss The specific requirement was de-
leted when Specification AIR 7-% was raised from Issue 1 to Issue 2

54, Purging of Fuel Tanks
Requircment: Specification ARDCM 80-1, paragraph 16.400
A pmrbing system shall be provided for all combat air-

Deviation: A purging system is not provided.

nggggm’or Deviationvand Remarkss Requirements for purging deleted
o d issue =, ispiying not reguired. This was agreed at

Tth Co-ordinating Me@*ing, 1% July 1954, Item 39.

55. | Piping Connections - Puel Sxﬁtem

Reguiremsnt s Specification ARDCM 80-1, paragraph 13,322

All £ittings ----- shall zonform to Air FPorce-Navy or U.S.
Air Force Standards.

Deviation°

Plareless type fittimga to Gompaay 3peeifications are used in some
applications.

Reason”for Devia*ion_ard_ﬁemarkgs

Flareless type fittings ara used in accordaa&e»nith latest design
practice to give a higher vibration 1ife than may be achieved with

AN type flared fittinss.
56.
Requirement s Specifiva*ion ARDCM 80-1, paragraph I3 21 (o).

It shall be possilkle to remove tanks without removing any other part

of the aircraft, excep? cowling or access panels. No dis-assembly
of structural parts shall be required.

Installationuor”&azoval_»f Euel Tanks.

Deviationg Structural tie tubes must dbe removed to remove and
. Instail fuselage fuel celis. , - - O SRS ST

SECRET
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56. Instalistion or Removai of Puel Tanks (Cont'd)

vagtion and Remarks: Permits an "economical® fuselage

RCAP spproved at Co-crdinating Committee Meeting - 14 December 1955.

57. Fuel Tank Locations
Requirement: Specification ARDCM 80-1, paragraph 15.421 (a)
°°°°°°°°°°°° « No fuel tanks shall be located in or over the engine

compartment or over the %21l pipe or afterburner section.

Deviation: Tanks No. 5, 7 and 8, right and left are located partly
over the erngines.

<or Deviatlc The alrcraft layout makes the
present fuel tank locaticns a necessity.

58. Booster éumé Inlets
Requirement: Specificatior ARDCM 80-1, paragraph 16.331 (b)

Reasor for Deviation and Remsrks:

Booster Pumps
------------- « There shall be no cbstructions (not even short

lengths of lines) between the tank and the pump inlet.

Deviations Each booster pump has two large diamster pipes.

Reasgon for Deviation and Remarkss Inlet pipes are required to

ensure flow under extreme sircraft attitudes, such as inverted
flight. .

59. Epgine Fuel Feed
Reguiremernt s Specification ARDCM 80-1, paragraph 16.320

--=-=, the fuel system must be designed so that fuel from each tank
car be made directly svailabdle to the engine(s) in case of boost pump
failure or in the event of a damaged main tenk.

Deviation: PFuel from each tank will not be directly available to
either engine.

Reason for Deviation &nd Remarks: To provide fuel from each tank
directly to the engine(s] would involve considerable penalties in
weight and system complexity.

- 60. Fuel System - Strike Loss

Reguirement: Specificstion AIR T-%, paragraph 4.8.2

The fuel system shall be designed ------- and shall be such that
in the event of & single strike the maximum amount of fuel is re-
tained but in any case not more then 20% of the total fuel in the
tanks shall be lost or made unavailable to the engine.

“OQIrIrn

e




This model specification defines aircraft 25206 at a«
standard defined by the status of the development program
at the date of issue of the engineering record. It must
not be construed that this represents either the present
or the planned operational "standard.




PAGE 162

REV. NOVEMBER 1958

60. Fuel System - Strike Loss {Cont‘d)

Deviation: 50% of the fuel will be lost, 1f a strike is made on a main

(collector) tank.

Reason for Deviation and Remarks: All fuel in each sub-system passes
through the respective collector tank. Reference deviation No. 59.

61.' Inverted Flight Fuel Supply

Requirement: Specificatior ARDCM 80-1, paragraph 16.311.

-------- design shall be such as to provide for full continuous fuel flow
from the tank to the engine for at least 1 minute during inverted flight
for jet fighter (aircraft)sw-evwv=—-we .

Deviation: Provision is made for 15 seconds ilnverted flight at sea
level and approximately 45 seconds at combat altitude with maximum

power.

Reason for Deviatior: and Remarks: It is not possible to provide
sufficient inverted flight capacity for 1 minute at all engine and
afterburner fuel flows without installing a prohibitively large
main tank. Requirement not compatible with the performance of the
alrcraft at maximum power.

62. Fuel System Compocent Identification

Requirement: Specification MIL-F-8615, paragraph 3.5.

Each fuel system component shall be marked by a red color in conform-
ance with Army-Navy Aircrafi Color Standard Code No. 509.

Deviation: No color marking will be made on fuel system components.

Reason for Deviation and Remarks: Authorized by CF-105 Co-ordinating
Committee at the 23rd Meeting held 23rd November 1955.

63. Anti-Skid Brakes

Re%uirement: Specification AIR 7-4, paragraph 4.10.4.%4.
1-skid brakes shall be fitted.

Deviation: No provision is made for an anti-skid installation.

Reason for Deviation and Remarks: Anti-skid installation not yet
finallzed. T )

64. Collector Tank Outlets

Requirement: Specification ARDCM 80-1, paragraph 15.431

----a removable cover plate containing both the booster pump flange and
the fuel tank sump or an inspaction plate arrangement containing all
units and fittings of the tank as described--~w-~=~-- .

CRET Sreny gty
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64, Collector Tank Outlets (Cont'd)

Deviation: The booster pumps are not mounted on removalbe cover plates,

Reason for Deviation and Remarke: Aircraft configuration dictates that
the mountings, fuel outlets;, and drives be on the bottom of the tanks.

Structural strength requires s minimum size mounting hole, An inspeec=

tion hand hole 18 located on the top surface of each tank.

65, Tenk Selection = Refueling

Requirement: Specification ARDCM 80-1, paragraph 14.323 (J)

It shall be possible So select any tank for filling, and conversely,

to avold filling any tanks. This 1s necessary for either cg control,
selective fusl lcading, cr to avoid the filling of battle damaged tanks
or tanks with inoperative fuesl booster pumps,

Deviation: Two alterrative groups of tanks can be filled, but selective
indiyidual tank filling is not provided.

Reason for Deviation and Remarks: Automatic cg control is provided by

me&ns of emptying tenks in a set sequence., Use of selective tank fill-
ing would act directly against the object of providing automatic control
of cg position. (It is possible to avoid filling a battle damaged tank
by disconnecting the electrical leead to the sppropriate refueling servo

control wvalve),

66, Nose Wheel Steering

Requirement: Specification AIR 7-i, paragraph 4,10.3,1 ’l

A fully retrectable, powsr operated landing gear, with the nose wheel
steerable, shall be fitted,

Deviation: Nc provision is made for nose wheel steering.

Reason for Deviation an? Remarks: Original steering system design
inadequate., Redesign in worlk.

675 Mcisture Traps - Hydraulic System

Requirement: Specification CAP 479, paragraph 24,45

Traps shall be provided to collect and drain off moisture from the
~~~~~~~~~~~~~~ hydraulic systems,

Deviation: No traps are provided in the hydraulic systems,

. SECRET
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67. Moisgt..re Traps - Hydraulic System (Cont‘'d)

Reason for Deviation and Remwarks: The hydraulic systems are of the
airless type and are sealed from contact with the atmosphere which
would otherwise be the main cause of moilsture entering the systems.

68. Emergency Electrical Power

Requirement : Specification AYLE ¥-%, paragraph 4.5.5 1

The electrical syster shill be designed such that the following re-
duced engine power reguirements can be achieved.

Double Engine

System Failuve
a Radio Compass Required
h Windscreen ds-umisgting Reguired
i Cockpit and Instruwent Reguired
Lighting
Deviations

d Radio Compags Not Supplied
h Windscreen dz-mistivg Not Supplied
i Cockpit and Instrument Mz2p Lighting only

ighting supplied.

Reason for Deviation znd Remarkss

éd; Heading reference provided from flux-valve.

h) Emergency system cof sufficilent capacity to provide for this
requirement is not practicai. Due to the configuration of
the air conditioning system cockpit fogging under this
emergency ccnditlicn 1s not enticipated.

(1) Not within the capacity of present system. The other emergency

requirenents were assessed as taking priority.

69. Landing Gear Rehraction Time

Reguirement: Srecification ARDCM 80-1, paragraph 7.60

The time of operation of the landing gear at temperatures between
-650F to -20°F shall not exceed a value which is double the fastest
time selected for the -20°F to +120°F range. '

Deviation: Design based on a retraction time of 10 seconds at
-20%F and 30 seconds at -65°F.

SECRET LA
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69. Landing Gear Retraction Time (Cont'd)

Reason for Deviation and Remarks: The above criteria adopted as
basis for design to save welght imposed by larger piping (Refer to
item 4 of the Minutes of the CF-105 Development Co-ordinating
Committee's 20th Meeting, 22nd June 1955). «

70. - Marking of Pipe Lines and Conduits

Requirement: Specification CAP %79, paragraph 6.02

All pipe lines and electrical conduits in aircraft shall be marked
in accordance with RCAF Engineering Order 05-1-2Y, Pipeline Identi-
fication, together with such additional markings as may be required
by the specification governing each system. -

Deviation: Fusl immersed pipess and conduits are not identified

Reagson for Devistion and Remarks: No satisfactory fuel immersible
tapes are available. ‘

RCAF authorization to omit identification markirgs on fuel lines
immersed in fuel is contained in letter 81038-105 (ACE-1) dated
15th PFebruary 57.

T1l. Hydraulic Fittings

Requiremént: Specification ARDCM 80-1, paragraph 10.21

Standard, approved, hydrauiic components, as indexed in Specification
MIL-H«S#&O, related specifications and ANA Bulletins, shall always
be used where applicable.

Deviation: (1) ALl cornections shall be flareless type in accord-
ance with Company standards.

(2) Hydraulic high pressure lines and some low pressure
lines will be of stainless steel %o Company specification M-T-14.

. Reason for Deviation end Remarks: (1) Flareless type connections
ompany Standards incorporate better sealing and strength features.

; (2) Approved tubing for 4,000 psi
suitable for application to Arrow design is not available.

SECRET
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72. Emsrgency Whes) Eragss
8pecificatiocn MIL-H-54%0A, paragragh 3.10.1

&A1l hydraulically operated services which are essentisl to safety in
£1ight or landing, sxcept types I end IV brake systems, shall dbe pro-
vided with emergency Cevices =-<-o- . The emsrgency syetem shall be
completely indepsndent cf the msin systems up to, but not necessarily
including the shuttle valive, the aciiating cylinder or the motor.

Deviations The emergency braking system is powered by an accumulator
cﬁirggd by the utility services maln hydraulic power cireuit.

Reason for Devisiion #nd Remarks: Failure of the normal brake pres-
sure piping in this design wisd net prevent operetion of brakes from
the emergency suprly; however, falilire of the emergency pressure -
piping up tc the trake zontrol valve wlll depressurize the -entire
utility hydrsulic system. (This is simller in prinsipie ¢o the CP-100).

73, Isolation of Blecirical Bgulument

Reguiremant s Specificatian ARDCM B80-%, parsgraph 13.615

Electricel eguipment &nd fucl should be Zsolated to prevent igni-
tion of the fuel by arcing of broken electrical and fuel lines re-
sulting from batile dammge, &coidsntsl bresking cr norzal arcing.
------ Puel, oil &nd hydraulis lines snd equipment shail never be
located in a position where leaking fluld will come in contact with
electrical squipment through either the sffect of gravily, air flow
or battle demage, &nd hydreulic lines will be routed telow electricel
eguipment and wires whensver they 2ross paths, parsuant.to Specifica-

tion MIL-E-T563. -

Devigtions Fusl end hydgaulis 1ines and electrizal cables &re loca-
ted in ciose proximity in the fuselage under the wing and aft of
station 485. :

Reason for Deviaticn snd Remariss The fuszl tauks in the wing sec-
tions a&re integral ¥ito the wing structurs s&xd space ilmitatioms in
other sectione of the sirp.ane preciude possibiiities for wider sep-
arstion of eiectricil componsnts e&ud csbles from fusl amd hydraulice
iines. Where necesasry, axpiosicn yroof type copponents and connec-
tors end fuel submsrsible wiring aére installad o &veld possible
arcing and fire haszards. :

The following electrically operated fuel system components and asso-
ciated electrical cables are located inside the fuel tanks; tank cap-
dcitance units, fuel-ro-a2ir valves, tank shut-off valve switches,
level sensing valves ard level sensors.

749 Cable Grouping
Reguirements Specifizwticn MIL-W-5088&, paragraph 3.7.3.4%

Unprotected wires and csa%lee of the primury electrical powsr systom'
shall not be bundled or grouss:! %».th distribution circuit wirss and

e ]




This model specification defines aircraft 25206 at a
standard defined by the status of the development program
at the date of issue of the engineering record. It must
not be construed that this represents either the presemt
or the planned operational standard.




wal
1
JUNE 1958

T4. Cable @rouping (Comt'l)

cgblea. .

%gg;ations Power source cabies a#re bdundled with distribution cables
7 some instances.

Reason for Deviation and Remerkss Space limitatlons prevent segre-
gation of cabies in certain Lovébions. Although the runs are separa-
ted for the greater poriion of their length, the main and distribution
cables pess through 2 large opndult in the fuseldge to get from the
armement bay to the nose landiug gear compartment. Alsoc, to get
through the bulkhesad &% siaiion 4583, the cablss run through & hole

n the bulkhead. 8Sze alsc Deviation nunmber 75.

75. Cabie Routing

Rezulrexmernts Specilfisasicn MIL-W-50824, perzgrazh 2.7.3.5

Wires and cables %o each eguipwent which muss cperate to maintain
fiight control of the aireraft uwider norzal or emergency conditions

shall be sepsrately routed from cther wires and cables.

Deviation: Cables essential to mainizin flight under rormal and
emergency conditions are not separated frem other cakles.

Reason for Deviation and Reusskgs Epsce iimttations prevent separ-
DeAB0 1 0L JIE VR0l w SISAERDC Ok
ate routing of ¢calizs esgential o meintain flight.

Main AC powWer cadles &re separate frou emergency AC. Main AC power
sables meinly isolated frou remsinlag cables. Emergency AC cables
are light wiring end run with dishzrikuflion cabling.

Main DS cgbles meinly Zscisbed from sll others.
Bmergency DC cables to services rii with wmain DC lines.

Normel snd emergency wiring wmust come together at transfer point.

.

For normal or sxargen»y, 1.5.7v0l Lines must oun Sogether te selector

¢ wmdater
switch,
76. - Pregsurized Coruentca
Regquirements Specifization MIL-W-50884, paragraph 2.£.6.6

Pressurized connectors shail be instalied with the fiange on the
high pressure side.

Deviation: Pressurized conmectors in cockpit are instalied with
Tiange on low pressure side.

Reagon for Devistion acd Remarks: Wiring installation is such that
comyp Lianze with the above reguliremsrnt could only have bseén achieved
by the use of &n sdditicnal connector.

SECRET . .
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7. Te rmins ‘aA L BPlode Joeniifisation

=P fﬂm

gg@uargggnto Specificstion MIL-W-50888, paragraph 3.6.5.1

Phe identificstion shall be of & “zermenens” nature affixed to the
‘ircraft 9 - Ch N £ €N €3 D aD D I CD I W ED g

Pevistion: Identificaiiocm strip avtsched to terminal block.

Reason for Deviation erd Reusrks: See Com any letter 5737/02B/J
dated L Decewber 1@93 {paragraghs =3 and 3

Idencification is visibia with wiring rux couplars in place.

78. irves for Eigh Tereratare

Resuirensrnts Spaciflcztion MIL-W-E0E5A, paragraph 3.5.1.3
212°P, byt does not ex-

In areis where the wire tedpeXalile eXceeds
sification MIL-W-7139 shall

&
ceed <00°F, wires in scccrdance ¥.th Spe
be in sva&&ede

-
v
2
ol

evigtion: Wire to MIL-W-8777 is used.

Resscn for Deviation amd Remsrisg Wive to MIL-W- 8777 will satisfy
temperature reg giremem*w'Wp %o 2~00F and is less expensive and

egsiser to print thin T=flion ;%?kﬁa*ed wire to MIL—W-713go

(Note° Wire to MIL-¥-37%7 is not suitelie for izmersion in fuel
and wire tc AVEOCAY Spesifizstion ¥-11-8 is used for these applicatx

ions)

79. Shieided ¥iren

Reguirements Specification MIL-W-5088A, paragraph 2.4.1

Uniess otherwiae gpesified by the Jdetsll @ngtama Zon specification
for the eguirpment involifeld, shislded wires shal *a“ﬂ the shields
grourded at each erd fo *hs clroevelt sirunture.

Deviations Shielded wir=z pgrounlded it one point oniy.

Reascn for Derimiiorn and Pemarkss To avold electrissl interference

by the formation of growid ?uopa, 8 for example as specifled for
the installation of the AN/AIC-10 equipment,

80. Conduls Fithines
Requirement: Specification MIL-W-5088A, paragragh 3.10.1.3

The uee of condult fittings akall be r. accordence with Drawing AND
10380, cr othar ap;licable Arewing.

Deviation: Buylkhezi fIit7ings and jlolnts are replaved bty flanges
we.de: on cordult.
"1EAET
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Reason for Deviation and Remarks: Standard fittings are not suilt-
able for this application.

81. Practical Diagrams

Requirement: Specification MIL-W-5088A, paragraph 3.11.2.

Practical wiring diagrams shall be placed on Junction box covers
or adjacent to junction centers. .

Deviation: No wiring diagrams are provided on junction boxes.

Reason for Deviation - Remarks: The RCAF agree that this require-
ment is impractical. (Reference RCAF letter S36-38-105-9 (APO-1)

dated 27 November 1958.)

82. ~ Wires and Cables - Under 600 Volts
Requirement: Specification MIL-W-5088A, paragraph 3.5.1.1.

For applications under 600 volts, wires and cables shall be in accord-
ance with Specifications MIL-W-5086, MIL-W-7072 and MIL-C-T7078.

Deviation: (1) Wire to Specification MIL-W-8777 is issued in place

of wire to Specification MIL-W-5086.
2) Cable to Specification AVROCAN M-11-9 is used in

place of cable to Specification MIL-C-7078.

Reason for Deviation and Remarks: (1) MIL-W-8777 exceeds MIL-W-

5006 with regard to maximum ambient working temperature.
(2) M-11-9 exceeds MIL-C-7078

with regard to maximum ambient working temperature.

83. Co-axial Connectors

Requirement: Specification MIL-W-5088A, paragraph 3.6.6.5

Connectors for co-axial cables shall be in accordance with Specifica-
tions MIL-C-71, MIL-C-3607, MIL-C-3608, MIL-C-3650 or MIL-C-3655
unless otherwise specified by the procuring activity.

Deviation: Co-axial connectors to MIL specifications are used except
on aluminum sheath cable to.AVROCAN Specification M-11-10 (Avro Draw-
1n§ CS8-C-162) where co-axial connectors to AVROCAN Specification
E-41 '

3 are used.

Reason for Deviation and Remarks: Connectors must be specially
constructed for use with this cable (Reference Deviation &

8h. Co-axial Cables
Requirement: Specification MIL-W-5088A, paragraph 3.5.1.4

Co-axial cables suitable for the application shall conform to Spec-

ification JAN-C-17 --=w=m--e--- . .
SECRET. .« «°
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84. Co-axial Cables (Cont'd)

Deviation: Co-axial cables to JAN-C-17 supplemented by cables to
AVROCAN Specification M-11-10.

Reason for Deviation and Remarks: The cable run up the fin is of
considerable length. If used, conventional cables of reasonable
diameter and weight would give excessive attenuation.

85. Alternators and Drives Accessibility

Requirement: Specification MIL-E-761%, paragraphs 3.5.2 and 3.6.1

The constant speed drive and flexible shaft shall be accessible for
inspection and servicing while installed and for removal for ser-
vieing without requiring the removal of other accessories except

the generator.

Deviation: The constant speed drive shall be accessible for inspec-
tion, serviecing and/or removal only when the englnes are removed.

Reason for Deviation and Remarks: This is precluded by the engine
installation.

86. Reverse Current Cut-Outs - Accessibility

Requirement: Specification CAP 479, paragraph 70.26 (1)

The reverse current cut-out(s) shall be accessible for unhampered
inspection and maintenance while the engines are running with the
aircraft on the ground.

Deviation: The reverse current cut-outs are not accessible for
unhampered inspection and maintenance when installed.

Reason for Deviation and Remarks: The reverse current protection
devices required an alr conditiored location ard are therefore instal-
led in the transformer rectifier unit and alternator controls box.
These protection devices are accessible only when the transformer
rectifier unit and alternator con®rols box is removed from the air-

craft.

8T7. Interference Limits and Methods of Measurement

Requirement: Specification MIL-I-6051, paragraph %4.2.3.5

-------- accomplished. Where in an electronic system any receiver
output is normally fed into a radio interphone amplifier, the head-
set and output meter shall be connected in the amplifier output cir-
cuit. The controls for the radio interphone amplifier shall be
adjusted for the conditions of normal system operation.

Deviation: The controls for radio interphone system AN/AIC—IOA shall
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87. Interference Limits and Methods of Measurement (Cont'd)

not be set as required for normal operation, but as required for
the emergency mode.

Reason for Deviation and Remarks: When the output is measured with
the Interphone system selected for normal operation, the gain and

the inherent noise of the AN/AIC-10A amplifier will give an incorrect
measure of the noise content of the particular system under test due
to the high %ain of the AN/AIC-10A compared to the equipment around
wnich MIL-I-0051 was written. When the interphone system is set to
emergency mode of operation the input to the amplifier is directly
connected to the output circait resulting in no noise being intro-
duced or amplified by the interphone system.

88. Fire Extinguishing System

Requirement: Specification CAP 479, paragraph 23.72

Separate extingulshing systems shall be provided for each power plant,

Deviatlon: The power plant extinguilshing systems are not separate
from the service bay extinguishing system.

Reason for Devia*tion and Remarks: To comply with this requirement
would involve an increase from two to three bottles with a conse-

quent increase in weight.

89. Throttle Lever Movement

Requirement: Specificatvion ARDCM 80-1, paragraph 6A.140.bl

The lever travel shall have no% lczz than 90 degrees nor more than
110 degrees angular movement.

Deviation: The throttle lever travel is 60 degrees.

Reason for Deviation and Remarks: The radius of the throttle lever
is of sufficient length to provide adequate movement over an arc of

60 degrees.

90. Ground Air Disconnects

dequirement: Specification ARDCM 80-1, paragraph 8.5.2

Connections shall be provided on the aircraft, at applicable stations
for air conditioning on the ground. These connections shall have a
nominal diameter of either 5 in. or 8 in. and shall be in accordance
with NAS 400 or NAS 401.

Deviation: Two 3-1/% in. quick disconnect air conditioning system
couplings are indtaliza. = .

Reason for Deviation and Remarks: The type and size of the coupling
Installed 1s compatible with the duct sizes. Confirmed by RCAF letter
S1038-105-11 (ACE-1 ) dated 22 August 1955.

9l. Air Conditioning - Water Senaratod n,. b e

Requirement: Specification ARDCM 80-1. paragravh 12.445
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91, Air Conditioning - Water Sepsrator (Cont'd)

When an expansion turtine is used for cooling sir, a water separater
shall be provided to remove condensed meisture.

Revistion: Water separator is not provided.

Reason for Deviation and Remsris: (1) Weight, space, and ayStem
performance penaity. '
= {2) Effective water separator

not available (Provision is made for pilot to select 90CF inlet

temperature to disperse cockpit fog).
{3) Air conditioning system ap-

proved in prinziple 2t 15%h Co-ordinating Cgmmittee Meeting, 19
January 19585,

g2. Duct Pressure Drop

Reguirement: Specification ARDCM 80-1, paragraph 12,443

Total duct pressure drcp, Zncluding bends and elbows, shall not ex-
ceed 3 in. Hg. from engine or cabin supercharger air manifold
----------- to cabin pressure level.

Beviatiorns Total duct pressure drop will exceed the above require-
ment. '

Reascr for Deviation and Remarksg Design of the system is predicated
on & large pressure drop &:ross the refrigeration turbdine. ,

93f Air Corditioning, Controls, Intercomnection
Reguirement sgSpecification ARDCM 80-1, psragraph 12,442

A vaive in the ram air line shall be maschanically or electrically
iinked with both the exergen:sy pressurized air shut-off valve (in

the cabin air dust) and the 23dbim air dump valve. The linkage shall
provide for peositive operstion of the three valves when operating '
personnel desirs to oparate gny one of the three.

Deviationg (1) No emerger:y pressurized air shut-off valve will
e _nstalled in the cabin air duat,
{2) The ram air shut-off valve is not linked to the

dump vaive,

Reason for Deviation and Rewarks: (1) A normal system ON-OFF valve
which will shut off the fiowW of corditioning air from the heat exchanger

to all conditioned compartments is fitted. .
~ {2) 1Individual control of the

duxp vaive and the ram &ir vilve will permit cortrol more suited to
the systen.

94 . Moisture Biimination - Pneumatic System

Requirement: Specification CAP 779, paragraph 24.32 and 24.45
SECRET
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94, Moisture Eliminziion - Preumatic System (Conttd)

Pneumatic systems shall ircorporate avdehydrating device. Traps
shall be provided %o collect and drain off moisture from the

preumatic ---w-wwo-- systems.

Deviation: A dehydrating dewvice is fitted in fin waveguide
pressurization system only. A moisture trap is provided only
irn the low pressure services sub-szystems.

Reason for Deviation and Remarks: The air supplied to the sub-systems
is Toc ho% for effechive aehydration except in the case of the low
pressure services sub-gystem. A filter which incorporates a drain-
able moisture trar is fitted to the low pressure sub-system.

95. Ducting Alignment

Reguirements Specificaticn ARDCM 80-1, paragraph 12.444

(1) At least 6 in. of flexible duct shall be provided immediately
adJacent to each fitting on one fitting side only in order to pro-
vide for rapid aligzment of the tubing during fitting connections.
{2) At least 6 inch of flexible ducting shall also be provided in
the turbine discharge f£it%ing of the cabin cooling unit, to minimize
the effect of aireraft and duct vibration upon turbine wheel vibra-
tion characteristics.

Deviation:

élg Not compiied with st some connections.

2 The expansion cooiing turbine and outlet ducting will consti-
tute a firm assembly, suita®le zllowance heing made for vibra-
tion and misalignmen® in ducting leading to and from the
turbine.

Reason for Deviation_sng_gggarkg: Non-compliance only where imprac-
ticable or a different design apprcach is rendered necessary by the
basic design of tLe 2%ireraft as a whole.

Flex ducting not comsldered suitable because of high pressure loss
characteristic and shirp bernds rejuired.

96. Cabin Air Safetvy Valves
Requirement: Specificztion ARDCM 80-1, paragraph 12.460

A combined pressure relief and dump valve in conformance with Speci-
fication MIL-V-5379 shall be instailed to perform the triple function

defined hereir.

’ag Positive pressure relielf.coe..
gb Negative preraure reliefceccco.
c} Emergency pressure relief.....
Deviation: A combined velve tz MIL-Y-5379 is not fitted.

Reason for Devisticn ani Remsrkss Ar 2rrangement utilizing two cabin
SECRET
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96. Cabin Air Safetv Valvez (Jontid)

pressure regulators and & separate inward relief valve gives the re-
guired protection ard permits a lower blow-off pressure, thus reducing
the design pressurization Loads at low altitudeo

97, Air Bleeds

Reguirements Specification ARDCM 80-1, paragraph 12,43

In order to regulate the guantity of air bleed from the high pres-
sure air 3ource gso as to ensure that the gquantity of air bleed is
not 8o great as to rezul: in Loss of engine power -=-=- s a flow
limiting nozzle suhztaniizlly in azcordance with Drawing 44D20311

shall he installizd,
Devis+tion: F.ow limiter 44DZ03L1 £s not installed.

Reeson for Deviaticy and Bemarks: The limiting nozzle as recommendel
would introduce a pressure drop which would adversely affect system
performance.

Flow is limited ty a varisble nozzle on the refrigerating turbine,
by pressure reducing v¥alves, and by & leak detecior system coupled

. to & shut-off valve.
98.
Reguirements 8pecification ARDCM 8C-1, paragraph 8.53

Leveling Preovisiorns

Provision for mesguring and leveling shall be in accordance with
Specification MIL-M-6756, ' '

Deviations A special fixture is used for harmonizing armament and
Wieveiing" the aircraft in a 40 Rose up attitude.

Reason for Deviztics and Remnmerks: The method used is considered to
be more suitzable for the Arrow.

9g. Mocring Points
Requirements Specification ARDCM 80-1, paragraph 8.521

A mooring fitting shali be provided -=-~---- near the (aircraft)
taile In the case cf a nozewheel installation, an additional fitting
shall be provided near the noge wheel -~-=--- two wing mopring points

on each side of the plane of symmetry shall be provided.

Deviations Three mooring polnts, one on each landing gear, are
provided, ’

Reason for Deviaktion and Ramarkss (13 The configuration and weight
distridbution in the aiveraf: make the provision of three mooring
points, one on each luinding gear, a most practicsble arrangement.

' {2) The distance between the
landing gears coupled with the emall amount of welght outside the
triangle formed by the lainding gezrs will furnish good stabllity
when the siraraft Le moored.

o RTM
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100.  Mogring Pittinzs

Requirement: Specifisa%ion ARDCM 80-1, paragraph 8.521

¥hen getachable f£ittings are furnished, they shall be securely
‘fastened in the baggage or tool ﬂompartment.

DgViationo No provision mede for stowing mooring fittings.
Reagson for Deviation and Remarkss The RCAP has no requirement for any

grouna handiing or eervicing eguipmen: to be stowed aboard the air-
craft Rererence letter 831032-1C5-11 {(AGE-1) dated 26 July 1955.

101 Jack ?ad Instalilation

Reguirement: Specifisation MIL-J-871i, paragraph 3.3.4.2

Axile Jack pads instalied om main 2nd nose alighting gear must be
integral with or permernently attached to the alighting gear, unless
devia*ion is specificaliy granted ty the procuring acvtivity.

Deviation: The nose gear axle jack pads are not integral with or
permanently attached to the nose gear. A speclal bar is required.

Reasonnror“Deviafion_andeemarkss Configuration of nose landing
gear precl ‘ ‘ Wntegral Jack pad.

Confirmed at 13th Mesgting of CP-105 Co- ordinating Committee, lst
December 195%, Item 2_, Minute 4%a. -

102. cack Pads - Stowage
Reguirements 8pecification MIL-J-87L1, paragraph 3.5

Provision shall be made ¢o stow ail removeble Jack pads within the
aircraft.

ﬁevgat4on§ No provistion mede for si cwing Jack. pads.
Reason for Devistion and Remerkss The RCAF has no rnquirement at

he present time for any ground hendling or servicing equipment to be
stowed aboard the airersft. Reference letter 81032-105-11 (ACE-1)

dated 26 July 1955.

103. €ow Rings, Main Gear

Requirement: Specification MIL-T-7935, paragraph 4#.1.3.1.2

Main gear tcw rings or other suitable fittings, for attaching the
tow bar, shall have a clear opering of pi () square inches area,
with the minol axis of the operning teing not less tharn 1 inch.

Deviationg The tow rings on the main gear are rnot suitable for
attaching the tox bar, and have & minor axis of .75 inch.

SECRET
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103. Tc~ Rings, Main Gear (Cont'd)

Reason for Deviation and Remarks: Space does not permlt a larger ring.
Tt is not intended to tow the aircraft from the main gear utilizing
a tow bar. A towing bridle will be used {Normal towing is from the

nose gear).
104 . Turning Radius
Requirement: Specification ARDCM 80-1, paragraph T7.300

The nose wheel shall swivel through an angle which will permit
turns to be made about ore wheel as 2 pivot.

Deviation: Turning about one wheel is not possible.

Reason for Devlation and Remarks: Bogle arrangement precludes
compliance with the above reguirement.

105. Limit Ground Loads

Requirement: Bulletin ANC-2, Table 4-1.

The design requirements specified by ANC-2 call for a 12,800 pound
load straight ahead and a 6,000 pound load inclined at 45 to the

aircraft longitudinal axis.

Deviation: The aircraft is designed for a 10,000 pound load straight
ahead and 6,000 pourds at 45°.

Reason for Deviation ard Remarks: These loads were establlshe