


T2/M8 /1
JUNE 1958

REISSUED JANUARY 1959

AVRO AIRCRAFT LIMITED

MODEL SPECIFICATION

FOR
ARROW 2 AIRFRAME

AND

g

GOVERNMENT SUPPLIED MATERIAL INSTALLATIONS

(SERIAL NO. 25206)

NUMBER OF PAGES
COPY NUMBER

o72
46

ASSIGNED TO




MODEL SPECIFICATION

AMENDMENT NOTICE

SPECIFICATION TITLE

Model Specification for Arrow 2 Airframe | €OP¥YV O

and Government Supplied Material spec. vo.___12/MS/1

Installations

ISSUE NoO. 1

This relssue of the above noted specification incorporates
Amendments 1 to 10 and Appendix VI.

Amendments 1 to 10 bring the specification up to date with
regspect to the current design status of aircraft serial
number 25206.

Appendix VI sets forth the acceptance condition of aircraft
serial number 25206 as of this date. This Appendix 1s to be
read in conjunction with the relevant paragraphs in the main
body of the Model Specification to establish the current
definition and limitaftions applicable to aircraft serial
number 25206.

APPROVAL OF RETSSUED SPECIFICATION

Recommended For
Technical Approval

Contractual Approval Project Designer - ARROW

Technical Approval

Engineering Project Manager
ARROW




MODEL_SPECIFICATION
' FOR
ARROW 2 AIRFRAME

AND

k GOVERNMENT SUPPLIED MATERTAL INSTALLATIONS

Prepared Ry .
MODEL 3FECIFICATIONS SECTION
PROJECT MANAGEMENT SERVICES

RECOMMENDED FOR
TECHNICAL APPROVAL

Project Designer
Arrow 2 "

TECHNICAL APPROVAL

. CoVe Lilndow
Engineering Project
Manager ~ Arrow

CONTRACTUAL APPROVAL

- ‘"3;R‘°D6ﬁéi?sJ”"
Contractg Administrator




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.




This model specification defines aircraft 25206 at «
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.




HOTICE

This document is interded for the use of the reaipient
only, in connection with work carried out for or on be-
half of Her Majesty's Canadian Governmsnt in the right
of Canada. The unauthorized retention or destruction
of this document or disclosure of its contents to any
unauthopized person is forbidden. '

Attention is hereby called to the fact that failure to
comply with any of the @bove instructions 18 an infract-
4on of the 0fficial Secrets Act.

Any unguthorized psrson obtaining possession of this
gpecification by finding or otherwise, should forward
it together with his name and address in a registered
gpvelope, to the Model Spscifications Group, Engineering

Divigion, -Avro Aircraft Limited, Malton, Ontario,Canada.




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.




TLBLE OF CONTENTS

F
1)
®

Paragraph Title

APPLICABLE SPECIFICATIONS AND PUBLICATIONS
Referenced Specifications and Publications
Precedence of Regulrements )
Specification Am»ndments
Deviationsg

SCOFE
Terms of Reference
Role
Crew

REQUIREMENTS
Characteristics
Construction
Aerodynamics
Structural Dessign Criteria
Wing Group
Tail Group
Fuselage
Landing Gear
Surface Coutrol System
Engine Section
Propulsion and Fuel System
Auxiliary Power Units
Instruments and Navigational Equipment
Hydraulic System
Pneumatic System
Electrical System
Electronics Installations
Armament
Equipment and Furnishings
Fire Protecticn
Oxygen System
Air Conditioning
&nti-Icing and De-Icing Systems
Fhotographic Equipment
Luxiliary Gear

TESTS
Ground Tests
Flight Tests
Test Instrumentation

PN KN pr=y




This model specification defines aircraft 25206 at «
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 ‘1v

72/M3 /1

JUNE 1958

REV. NOVEMBER 1958

TABLE OF CONTENTS (Cont'd)

Title

PREPARATION FOR DELIVERY -
Acceptance Procedure«
Acceptance Condition

NOTES ‘

Bxplanatory Information
Definitlons

ALPHABETICAL INDEX

APPENDICES

Appendix I Equilpment

Appendix II Deviations

Appendix III Engineering Data

Appendix IV Deviations From PROC-100-1
Appendix V Amendments -
Appendlx VI _Acceptance Condltion




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 1
72/MS/1

JUNE 1958

REV. NOV, 1958

SECTION 1
APPLICABLE SPECIFICATIONS AND PUBLICATIONS

Referenced Specifications and Publications

The following specificatlons and publications of the issue

in effect on 23rd April 1954, or the date of first issue,
whichever is later, shall form a part of this model speci-
fication to the extent stated in this specification. The
applicable paragraphs of this model speciflcation shall, in
each case, state the extent to which the deslgn complies with
the following specificatlons. Fallure to list non-compliance
with the requilrements of the specificatlions listed in this
paragraph, which, by a reasonable engineering interpretation,
apply to this model specification, shall indicate the Contrac-
tor's intentlon to meet all such requirements even though no
specific mention is made of the requirement in this model
specification. Where the Contractor deces 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 speciflcation.

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

*AIR 7-& (Issue 5) RCAF Specification for Requirements
for the Alrframe and GSM Installa-
tions for the Arrow 2 Aircraft.

PROC 100-4 Identification Marking of RCAF
Property.

PROC 100-11 Engineering Data, Control Procedures
(Issue 3) for Production Equipment.

CAP 479 Manual of Aircraft Design Requirements
for the Royal Canadlan Alr Force.

ARDCM 80-1 Handbook of Instructions for Aircraft
Designers.

EMS-8 (Issue 2) Preliminary Model Specification -
Dateds Feb. 1958 Iroquois 2 Engine

MIL-B-5087A Bonding, Electrical (for Aircraft)
MIL-W-5088A Wiring, Aircraft, Installation of

* This specification not yet contractually accepted.
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HIL-I-50994
MIL-H-5440A

MIL&F»SSTEA
_ MIL-0-5606 -
KIL-F-5616
MIL-P-5624C

MIL-8-5700
¥IL-83-5702

MIL=-8-5703

MIL-8-57085

MIL-8-5711
MIL-N-5877A
MIL-I-5997

)

MIL-I-6051
MIL-I-6181B

MIL-L-6503A

MIL-C-68184

PAGE 2
72/¥3/1
JUNE 1958

(Cont'd)

Indicator, Cabin Air Pressure, 1-7/8
Inch Dial, Type MARL

Design, Installation and Tests of Air-
craft Hydreulic Systems

Fuel, Adrcraft Reciprocating Engine

011, Eydraulic, Aireraft, Petrocleum Base
Fuel, Aircraft Engine, Grade JP-1

Fuel, Alrveraft Turbine and Jet Bngine,
Grades JP-3, JP-4, and JP-5

Stress. Analysis Criteris

Strustural Criteria, Basic Flight
Criteria

Structural Criteria, Piloted Airplane
Basic Ground Criteria

Structural Criteria, Plloted Airplanes,
Fuselags, Booms, Bngine Mounts and
Hacelles.

Strustural Criteria, Piloted Airplane
Structural Test, Flight

Nozzls, Pressure Fuel Servieing, Lock-
ing Type D=1

Instruments and Instrument Panels,
Alrveraft Installation Of

Interference Limits and Methods Of
Measurements, Aircraft Radio and Elec-
tronie Installetions

Interferense Limits, Test and Design
Requirements, Aircraft Blectrical and
Electronic Bauipment

Lighting Bguipment, Aircraft, General
Specification for Installation Of

Clamp, Mounting, Aircraft Instruments

SECRET
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1.1 Refersnced Specificstions and Publications (Continued)

MIL-E-T080 (1) Electrical Equipment, Installation of
Aireraft, General Specification

MIL-B-7563 (1) Electrical Equipment, Airecraft, Install-
atlion of, General

MIL-E-7614% Electrical Eguipment, Alternating Current,
Alveraft, Installation of, G@neral Spec-
ificati@n

MIL-P-7738 Plate, Plastic, Cockpit and Interior
Controls Lighting

MIL-E-789% Blectric Power, Airocraft, Charscteristics
or

HMIL-T-7935 Towing Requirements and Provisilons for
Land and Carrier Type Military Alrcraft

MIL-I-85004 Interchangeability and Replaceability of
Component Parts for Aireraft

MIL-I-8700 Installation and Test of Electronic
Bquipment in Ailreraft, CGeneral Specifi-
cation for

MIL-J-8711 Jagk Pads, Alrcraft, Design and Install-
- ation

MIL-F-8785 Flying Gwailties of Piloted Airplanes

MIL-F-25352 Flutter, Divergence and Reversal of,
Air@raf Prevention of

HIL-P-2546TA Lighting, Integral, Instrument, General
Specification For

MIL-R=25572 Regbletor, Oxygen, Automatic Pressure
 Breathing High Altitu@eg General Spec-
ification for

Specification Ground Loads
Bulletin ANC-2

CGSB 3-GP-22b Aviation Turbine Puel - Type II
CGSB 3-GP=23b Fusgl, Avistion Turbine, Type I
CG3B 3-GP=25¢ Aviation Fuel

SECRET
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N
1.1 Referenced Specifications and Publications (Cont'd)

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

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

CS-D-2 Protective Treatment Schedule Landplanes
Avro Report Periodic Performance Report No. 15A

Avro Report 72/FAR/6 Arrow 2 Aircraft 25206 & 25208
Instrumentation

Avro Report QC-E-9 Interchangeability - Working Lists

Avro Report Detailed Analysls of Flying Qualities
P/AERO DATA/B9 of CF-105

Avro Report GEN/STDS/4 Compliance with ABC Standards

Avro Report 7-0400-82 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
requirements of this specification shall take precedence over

the requirements of all specifications listed herein. 1In the
event of conflict between the requirements of the specifications,
publications, and documents referenced in this Model Speclfication,
the order of precedence for compliance shall be as follows:

(a) AIR 7-4% - RCAF Specification for Requirements
for the Airframe and GSM Installations |1
for the Arrcw 2 Alrcraft.

{(v) CAP 479 Manual of Aircraft Design Requirements
for the Royal Canadian Alr PForce

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

(d) The remaining specificaticns referenced in this specification.

Specification Amendments

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

SECRET
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1.4 Deviations

Deviations arg set forth in Appendix II and Appendix IV to
this document and are indjicated throughout the text by the
appropriate deviation number encircled in the left hand margin.
4 definition of "Deviation" appears in paragraph 6.2. FProm the
date of approval. by the RCAF of the Model Specification,
required additional deviations from the requirements of the
specifications listed in paragraph 1. l shall be submitted in
the form of- Specification Amendments®.




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 6
72/MS/1
JUNE 1958
REV. NOV. 1958
SECTION 2

SCOPE

2.1 Terms of Reference

This Model Specification describes the airframe and Government
Supplied Material installations of the Arrow 2 alrcraft.

The airframe and GSM installatlons of the Arrow 2 alrcraft,
Serial Number 25206 and subsequent up to and including Serilal
Number 25209, shall be defined by this specification together
with applicable specification amendments issued in accordance
with paragraph 1.3 of this specification. The deslgn detall
documents are identified in the effectivity schedule of the
Master Record Index referenced 1in Appendlx IIIA to this spec-
ification. The requirements of this specification shall apply
except as amended and/or limited by the requirements of
Appendix VI to this specification.

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

RCAF name and mark number - Arrow 2.

RCAF specification number -‘AZR 7-4 (Issue 5) *.

Manufacturer's name - Avro Alrcraft Limited.
Manufacturer's model designation - Arrow 2.
Number of englnes - Two.

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

Engine manufacturer's name - Orenda Englines Limited.

O © N ot E W D e

Engine manufacturer's model designation - P3S 13.

AT 1 TR A S 4> SN \ T | SO 0 S A B \v B

Engine specification number - EMS-8 Issue 2. (As amended -
see paras 3.ll.l of Specification 72/MS/1).

et
O

*Specification not yet contractually accepted.
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Role
The role of the aireraft shall be that of a flight test vehicle
for use in the development and production of the Arrow Weapon
System.

Crew

The crew shall normally consist of a Pilot and an Observer.
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SECTION 3

REQUIREMENTS

3.1 Characteristics

3.1.1 Three-Vliew Drawing

See Figure 1 Page 9

Interlior Arrangement Drawing

See Flgures 2 and 3, Pages 10 and 11.

Performance

The estimated performance of the aircraft shall be as detalled
in Avro Alrcraft Ltd Perliodic Performance Report No. 154,
assuming the aircraft configuration to be as described by this
specification and engine performance to be 1ln accordance with
paragraph 3.11.1 of thils specification.

Performance Curves

Reference paragraph 3.1.3.
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2097-105-4

FIG. 1
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3.1.5 Weight and Balance

The estimated 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

DESCRIPTICON

STRUCTURE

Wing

Fin & Rudder

Fuselage fwd. Sta. 255"
Sta,255" - 485"
Sta.u485" - 591.65"
Sta0591065" - 7)"'20 5"
Sta.742.5" Aft.
"Marry-up"

LANDING GEAR

Main landing gear

Main L/G Doors and Fairings
Nose Landing Gear

Nose L/G Door & Fairing

POWER PLARNT & SHERVICES
Engines & Accessories

Gear Box & Drives on Fuselage
Engine Controls

Gear Box & Starter on Engine
Engine Instrumentation

Fire Extinguisher System
Engine Mountings

Fuel System

FLYING CONTROLS GROUP
Mechanical Flying Controls
Hydrailic Flying Controls

EQUIPMENT GROUP
Instruments

Probe

Cockpit Pressure Sealing
Oxygen System

Ejector Seats

Alr Conditioning System
Hydraullcs Utility System
Cockpit Insulatio

Drag Chute :
Blectrical System

Low Pressure Pneumatics
Surface Finish

Intake De-icing Boots
Canopy Actuation

Cockpilt Conscles

Damping System

Mechanical Door Stops - Main L/G Doors

SECRET
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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)

Forwsard Limit 28F% MoAole (limited structurally)
ALt Limit 31% Mohols (limited asrodymsmisaliy)
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‘ 3.1.6 -3?’,%%:@&3 (Not to be used for inspection purposes)

'\ Wing area {imsluding ailerons, elevators,

and 390.50 sq. ft. of fuselage,
and not imcluding 28.63 sg. ft.
of extended-leading edge)ogoooaooo 1225,.,00 8q. £to

Alleron area &aft of hinge line)'ooc_ooooooeoo 6 255 8g. ft.
Rlevator aree {aft of hinge line)..spsccesco L0D.90 3q. fto
Vertical tail areg (including rudder)e.ceccec 158og9 8¢ fto
* Pin BYeBocoovocccasecocscosccdrovooodesoooee L20.02 89, ft,
Rudder area (aft of hinge 1ine).cgcccccesoces  38.17 8q. fto
Bpesd brake ares - & - Pr@d@ct@dSoOOOboeoao 1%037 8q . fto

3.1.7 Dimensions and General Data QN@t_fg be ysed for inapestion

3
> g

3.1.T01 g;ggg (éeferen@@ Figure 14%)

BN .0004+600000000000000000000000000s00ce 50 ££o 0.00:38,
Chord - Rootscecssesevscconnsscssopeeccco ﬁ £t£o 0,00 ino
- Construction Pipeoccgodénedovsvocoo b g 4098 in,
Fesan AQEOGXHQMiG'GhordoooooQoqogabaoaoooo 30 £to 2061 1@«
Airfoil SBection -~ Inner Wing- ' ~
- Profilecos  00003.5-6-3.7 Modiriedg
- Camberioob . 00075 Hodified
Quter Wing - "
- Brofilecoe 00003, 6-3.7 ({Modified
o ' 00003, o7 * {Modified
- C@!}Xﬁbei’o oo 7.99@75 Modified
Incidence - Rooteoscesogoooscsnoopenascoceocono - 0 degreea
' ~ Construction TiPoocosoocoeneccsnosoo 0 degrees
Anmaralﬂooooeoooooooe'o@oooooooooooooqoooooooo&“ooo degmes
&spect RatiOooooooooooono;oooqooooocoooooooeaogoo%
Ailerons - Spen {(e&¢h)soocss0000600000000a000i0 £Eo 0.00 in.
- Chord {Average percent wing chord) :
: ’ . - Roo%cooconecas 250735
l - Tipooooooonao 350000
Blevators - Span (@@,@h)oocoaoaﬁocoao.&eeeoooolo £t 2,00 in,
- Chord {average percent wing chord)
) - Rootooeooooeeoaol@olog
- Tipoooooooooooot)250735

3.1.T02 Horigontal Tail
Mot applicable,

391 0703 v@m;cal gail

sp&nnoooonooooaooooaooooooeoo.eooéooooooooo 12 ft., 10,50 in.
Chord - RooOteoocecspoooecncceseooneosescecce L9 fte 0,00 ine
: - Construction Tilpaeasscoscessceccane 5 ft. 8.00 il’!.oﬁ
Hean Aerodynamic Chordsccvecoccoccsccocone 13 Ito 6.41 in,
Alrfoll 8Sectiofsececescocccogcoescace 9000%—6—307 (Modified)

\
SECRET
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- 3.1.7.3 VYertical Tail (Cont%d)

Sweep Back - leading Edgeeonooooeaaoaooaaooooone59 34 degrees

- Trailing Bdge.ceocsscvsnscersecnsecoddo

08 degrees

- 1/4 Chor'degsovconacegscenscongoscsoadne00 degrees
Aspect Raticoegecospepsacecocccocbcoonaconboccns 1.04

Rudder - Span (average)oooaoooeeeeoooaeoogeooo9 ft,
- Chord (average percent vertical
tail chord).eeoveaacso

3¢1.7.4 Speed Brakes

11,00 inv
600 30.00%

Span (each)eeaooeoo.oooooooeooooowoooeoooooooog ft. 1.08 in.

chOPdoooooooeo 000098800005 000000008RIOBO0O0B 00 4 ft.

Reference to ground a@atic line (approx)... 21 ft.

3e1.7.6 Length of Airframe (Not including 3 ft. (approx.)

1.00 in.

- 3.00 in.
probe)

Aircraft reference line level.ccocseoccso 77 ft. 9.65 in.

3:1,7.7 ZPropeller
Not gpplicableo

3,1.7.8 Landing Gear

Treadcecocgopoveonveoccodoopaocgoocooooss 29 [, 5o6 in.

Wheel BRaSeoccpo-0cc0000060080c0008006600000 30 fto 1

3.1 -7-9 Ground Angle

Angle between airfreme reference line and

ooo inﬂ

ground static linecesceceovcssoscecsscsoccececcaso i, 55 degrees

3.1.8 Control Surfaces and Corresponding Control Movements

{Not to be used for inspection purposes)

Surface
Mpvement

Allerons: up and down 19°
Elevatorss up 309

down 209
Rudders left and right 30°

Speed Brake 60°

Control
Movement

4,98 in.
aft 6.63 in.
fwd %.37 in.
fwd 3.28 in.
art 3.03 in.
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.'.WING PLANFORM AND AIRFOIL. DIMENSIONS AND DATA
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' 3.2 Construction

32,1 General Interioy

& pressurized comparimant for the &ceom@wﬁa%ﬂgm:foraﬁh@ arew
and incorporating instruments, controls, and stowags as
described in the appropriate sections of this specification
shall be located in the noge section of the airframe. The
front cockpit shall be eguipped to accommodate a pilot, and
the rear cockpit shall be equipped to accommodate an Obser-
ver. It shall be possible for the pilot to perform all the
normal and emergency functions reguired to fly the aircraflt
without the assistancse or presence of the second crew member.
The sockplt compartment shall be enciosed by a flixed wind-
shield and two split clamshell typs canoples. EBEgulpment

and ssrvice compartments shall be as described in paragraph
3.T5

Materials

The following order of precedence shall apply to materials
uged in consbtruction of the alirframe and contractor furnished
eguipment

(a) Reguirements issued by DD or apppoved by the
RCAP ag covered by CAP 479 Part 5; or

{(b) Requirements covered by ARDCHM 80-1; or
(¢} RCAF approved Company specificatilons.
Standards

The following order of precedence ghall apply to standard
parts used in constructlion of the airframeg

{a) Standards issued or approved by the R&AFB ag covered
T By GAP 479 Park 53 ow

() &BC Standerds to the exbent agreed between the RCAF
&he@ the Company and &8 set forth in Avro Report
GRN/STDS/4g ov

{c) Standards covered by ARDCM 80-1; or
(d) ROCAF approved Company design standards.

ﬁm__l%g@@ﬁﬁ

All workmanship and shop practice ghall be in aceordance with
accapbed standards of asronsutical engineering practice.

Production, Maintenance, and Repair

The design of tHe airframe shall be such as to be suipable

SECHET
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Production, Maintenance, and Repair {Contd)

for quantity preduction. Considerstion shall be given during
the design to provide access to the airframe and installed
equipnment to facilitate ease of replacement, maintenance and
repair. Maintenance provisions incorporated in the airframe
and the equipment installied therein shall conform Eo:

(a) Requirements covered by CAP 470 or as otherwise agreed
between the RCAF and the Company.

(b) Requirements ecovered by ARDCM 80-1.

The above considerations and requirements shall be subordinate
only to the fulfilment of the role of the airecraft and to the
safety of the crew.

Climatic Conditions

The airframe shall be designed to meet the envirenmental con-
ditions glven in CAF 479 and ARDCM 80-1, and additionally for
operation within the design flight conditions.

All contractor furnished equipment installed in the airframe
shall be designed to meet the envircnmental conditions glven
in CAP 479 and ARDCM 80-1 and additionally, where the pressure
altitude and/br temperature iz in excess of that covered by
CAP 479 and ARDCM 80-1, the requirements in the Company Bquip-
ment Specifications shall govern.

Noise and Vibration

The levels of noiss and vibration shall be as determined by
test.

Procesges

The follewing order of precedence shall apply to processes
used in construction of the airframe and contractor furnished
equipment incorporated in the various systems installed therein.

{a) Requiremerts issued by DND or approved by the RCAF as
covered by CAP 479 Fart 5: or

Requirements covered by ARDCM 80-1.
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3.2.9 Pinigh

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 5.

3.2.10 Colour Scheme and Identification Markings

_ i
3:2.10.1 Colour Scheme Y

The airfrasme exterior colour scheme and markings shall
conform to {a) CAP 479 Chapter 6; or
b) Compeny drawings, where not covered by (a).

The cockpit interior colour scheme shall conform to
ARDCM 80-1, :

3.2.10.2 Identification Markings
Airframe components and asirframe parts shall be marked
. ip accordnance with Specification PROC. 100-% except as
stated in the deviations in Appendix IV.

Pipeline Identification

All removable pipeline and electrical conduit in the air-
frame shall be marked in accordance with CAP 479 Chapter 6,
together with such additional markings as may be required
by the specification governing each systeme ! '

302,12 Blectrical Cireuit Identification

Identification of electrical eircuits shall be in accord-
ance with the requirements of Specification MIL-W-5088A,
and as additionally agreed between the RCAF and the Company
as set forth in Company Reports lListed in Appendix: III.

Interchangesbility

Interchangesbility and replaceablility shall conform to the
requirements of Specification MIL-I1-8500A and as set forth
in Avro Alrcraft Report QC-E-9.

Lubrication o
The lubrication schedule and types of lubricamnts to be used

shall be as detailed in the Description and Maintenance
Instructions for the ARROW 2 aircraft. :

3.2.,15 Egquipwent :
The following order of precedence shall apply to contractor

furnished egquipment incorporated in the various systems in-
stalled in the airfremss

SECRET
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Equipment (Cont'd)

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

(v) Reguirements 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 is obtainable only by a process of testing
ang/or selection or selective matching of Government
supplied eguipment, 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 ailrcraft 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 1t 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 Aer_'odynanﬁc g

3.3.1

General

The aircraft shall have a delta planform high wing, with 4°
anhedral, and of moderate wing loading. The utmost congid-
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 AIR-T-%,

3.3.1.1 8pecial Characteristics

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 "pitch-up" at high 1ift coefficients and to pro-
duce favourable air-flow conditions.

A maximum camber of 0.75% ¢ (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
so as to: :

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

{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 sSupply
air for engine cooling. :

Aerodynamic data, including 1ift, moment, drag, yaw, thrust,
SECRET '
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(contte)
] ; Y
%ake«off and landing, stability and controllability charac-
teristies of the alrcraft will be found in the reports list-
ed in Appendix IIl, ‘

Control

The alrcraft shall be designed to meet the stability and
control requirements of Specification MIL-F=8785 except as
stated in Avro Alrecraft Report Number P/AERO DATA/89.

Plutter and divergence calculations shall be computed in
accordance with the requirements of Specification MIL-F-
25352, ' )
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The structural design of the aircraft shall be 1n accordance with
the requirements of specification MIL-S-5700 and 1imit load factors
as stated below. All weights shall be in accordance with the
Definitions stated in Section 6, rounded to the next highest 500
1b. to provide a stabilized value.

3.4.1 Limit Flight Load Factors

The aircraft. shall be designed for limit 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 iv, At weights
greater than 47,000 1b. 1imit maneuver load factors (nj) shall be
assumed to be the product of the stressing weight load factor and
47,000 1b. divided by the greater weight.

3.4,1.1 Gross Weight for Stress Analysis 56,000 1b,

Clean
Maneuver Configuration

Positive +6.15*
Negative -2,.52

gust (55 fps)
Positive +4.67
Negative -2,67

Maximum Gross Welght 70,000 1b.

Clean Aux., Tank
Maneuver Installed #
Positive +4,92% +4.50
Negative -2.01 -2,01%*

Gust (55 fps)
Positive +3.93 +3.47
Negative -1.93 -1.47

Normal Gross Weilght and Maximum Landing Gross Weight 66,000 1b,

Clean
Maneuver Configuration

Positive +5.22%
Negative -2.13

Gust (55 fps)
Positive +4.11
Negative -2.11
*#, *%, # For notes see following page.
SECRET
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The 1limit load factor shall decrease due to the effect of skin
temperature rise as shown on flight envelopes Figure 5 to 8
inclusive.

#% pyx. 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 struetural speed limitation of Mach .95

3.4,1,4 Normal Landing Gross Weight 51,000 1D,

Clean
Maneuver Configuration

Positive +6,75%
Negative -2.76

(55 fps)
Positive +5,02
Negative -3,02

. % The limit load factor shall decrease due to the effect of skin

temperature rise as shown on flight envelopes Figure 5 to 8 in-
ciusive.

3.4,1.5 Flight Envelopes

In addition to the above the 1limit flight load factors for
the aircraft in the clean configuration shall be &as shown
in the following flight envelopes:

Sea Level Figure Page 28
10,000 feet: : Figure Page 29
30,000 feet: Figure Page 30
50,000 feet: Figure Page 31

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

Line A-B Positive Structural Maneuver Limit

Line D-C Negative Structural Maneuver Limit

Line B-C Limit Dive Speed

Line 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

twyg

Line
Line
Line

Line
Line

28 2 R’ &4 =
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Load Factors in Roll

The aircraft shall be designed for limit flight maneuver load
factors in roll in accordance with the requirements of MIL-S-
5702 except that the maximum load factor in & 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

Load Factors in Spin

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

B

Load Factors for Landing Gear Operation

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

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

(p) With the landing gear in any intermediate retraction or
extension position, the limit 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

Limit Take-off Load Factors

The aircraft shall be designed for 1limit take-off load factors
in 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.

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

Limit Landing Load Factors

The aircraft shall be designed for limit landing load factors 1
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,
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4.2.3 Limit Ground Handling Load Factors

The alrcraft shall be designed for limlt ground handling
load factors in accordance with Specification Bulletin
ANC-2 except as stated in Appendix II (Deviations). The
gross welght for jacking (Reference ANC-2 Table 4.2) shall
be 56,500 1b.

4.3 Limit Speeds

A4.3.1 Limit Diving Speeds

The aircraft shall be designed for a limlt diving speed Vb

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°g.

Limlit Drag Chute Deployment Speed

The aircraft shall be designed for a limlt speed for selectilon|]
of drag chute deployment of 180 knots EAS.

4.4 Crash Criteria

A4.4.1 Ditching Conditions

Not applicable.

4.4 .2 Emergency Landing Conditions

The seats, seat installations, canopy and canopy actuating
mechanisms, and supporting structure for cockpit equipment
shall be deslgned to withstand inertia loads corresponding
<:> * to ultlmate load factors of 25 'g' forward, 4 'g' laterally,
or 20 'g! vertically, applied elther separately or together.

Under emergency landing condiltions 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 1llmit loads, except limit ground handling loads, derived
from the above crilterla shall be multiplied by 1.365 to obtain
ultimate loads. Limlit ground handling loads shall be multiplied
by 1.5 to obtaln ultimate loads.
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ARROW 2 FLIGHT ENVELOPE

SEA LEVEL

STRUCTURAL LIMIT MANEUVER
LOAD FACTOR FOR A
/’WEIGHT OF 56,000 LB.
,/ (BASED ON A STRESSING

WEIGHT OF 47,000 LB.)

SECRET FIGURE 5
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ARROW 2 FLIGHT ENVELOPE

10,000 FEET

STRUCTURAL LIMIT MANEUVER
LOAD FACTOR FOR A

WEIGHT OF 56,000 LB,

(BASED ON A STRESSING

WEIGHT OF 47,000 LB.)

KNOTS BAS

e . 7
SECRET FIGURE O
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ARROW 2 FLIGHT ENVELOPE

30,006 FEET

STRUCTURAL LIMIT MANEOVER
LOAD FACTOR FOR A

WEIGHT OF 56,000 LB,

(BASED ON A STRESSING

WEIGHT OF 47,000 LLB.)

SECRET , FIGURE 7T
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‘ 3.5 Wing Group

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 six main sections on each side of the aircraft
centre line:

Inner Wing
Quter Wing
Leading Bdge
Trailing Edge
Elevator
Aileron

Access doors shall be provided for inspection and mainten-
ance of alrframe services.

3.5.2 Construction

3.5.2.1 Wing Centre Box

The wing centre box shall be a load carrying structure of
bullt up box beam, beam, and rib sections and shall include
wing spar shear fittings, wing skin panel attachments,
shear fittings and attachment points fér the fin spars,

fin skin panel attachments, fuselage internal centre strut
pick-ups, and an elevator hydraulic actuator 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 spanwlise integral 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 opposite 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 auxlllary 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 section shall be attached at manufacturing
Joints to the maln spar, the opposite wing root, and the

centre fuselage which 1s indented into .the delta configuration.

SECRET
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3+5.2.3 Quter Wing

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

The outer wing shall house the aileron control unit forward
of the rear spar. i '

Leading Edge

The leading edge of the wing shall comprise three sections
with structural ribs running normal to the front spar line.
As a structural assembly, the leading edge shall supplement
the structure of the inner and outer wing panels. At the
outer chord of the inner wing panel% 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
afid 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 detall bulld-up section of six
spanwise beams and machined skins bolted at manufacturing
Jjoints to the rear spar, the wing cehtre box, and -the
centre trailing edge. The inner tralling 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 trailing edge.

An outer tralling edge, forming an aileron control box,
shall extend the full span of the aileron and shall com-
~sprise an alleron hinge spar and internal ribs at approx-
imately T4° to the spar. Seven of the ribs shall support
the aileron contreol linkage. The outer trailing edge sec~
tion shall be attached to the rear spar of the outer wing
panel a3t & manufacturing joint,

3.5.3: Allerons
- The allerons shall be of stressed skin comstruction,

SECRET




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 34
72/MS/1

JUNE 1958

REV. NOV. 1958

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
2ileron linkage in the outer trailing edge section of the outer
wing. The aileron shall be hinged to the wing trailing edge by
a2 plano 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 alleron shall be split normal to the hinge spar line at 47.515%
of the span. A shear connection shall be provided 3t the trailing
edge and the gap shall be aercdynamically 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 3.7.6).
Elevators

The elevators shall be of stressed skin construction, utilizing
aluminum alloy skin, a 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 tralling 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
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 i1ts power operation shall obviate the necessity
for aerodynamic and static balance.

Elevator Tabs

Not applicable.
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3,6 Tail Group

3.6.1 Description and Components

The tail group shall comprise a fin and rudder. Due to the

aerodynamie configuration of the aircraft, there shall be no
horizontal stabilizer and theelev&torsshall be included as

a section of the wing groups

Stabilizer

Not applicable.
Elevators

Elevators are instslled on the trailing edge of the inner
wing (Reference paragraph 3+5.7).

Elevator Tabe

Not applicable.
Fin

The fin shall be of aluminum alloy stressed skin construction
and shall consizst) of two sections, a main structural assem-
bly and & rudder control linkage boX.

The main structural asgembly shall comprise five gpars, span- -
wise compression ribs, end ribs running normal to the rudder
ninge line. Loads shall be transmitted to the wing centré box
where the fin is attached at a manufacturlng Joint, A rudder
control unit shall be installed in the fin forward of the mailn
structural assembly resr spar. A detachable fin tip of fi-
brous material shall be installed to house radio antennas,

A pitot static pressure head shall be mounted on the upper
portion of the fin leading edge.

The rudder control linkage box shall be a bullt up assembly
comprising machined skins, a rudder hinge spar, a cempression
spar, and companion rib and support fittings for the rudder
control linkage. The control linkage box shall be bolted to
the fin rear spars .
Access #doors shall be provided for inspection and malntenance
of the rudder control unlt and aircraft services within the
fin.

Rudder

The rudder shall be of stressed skin construction and shall
souprise a2 hingespar, an intermedlate spar, and rlbs running
normal %o the hinge spar line., The rudder shall be supported
from the £in by seven hinge ribs, five of which connect to
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Rudder (Cont'd)

the rudder contrololinkage. The angular motion of the
rudder shall be 30~ either way from the aircraft centre
line. The deslgn of the flying control system and its
power operatlion 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 trailing edge and the gap shall be aerodynamically
sealed with cover strips.

Rudder Tab

Not applicable.
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‘ 3.7 Fuselage

3.7.1 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 1
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 be transmitted between the fuselage and inner wing by
internal centre struts between 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 ncse 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,
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Crew Stations (Cont'd)

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

A manually operated latch shall be installed in each cock-
pit to secure the respective canopy in the closed position.
With the rear cockpit unoccupled, access for securing the
rear cockplt 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 OEEN-OFF-CLOSE switches.
One switch for each canopy shall be located on the left hand
console of the respective cockplt, and one switch for each
canopy shall be located on the fuselage exterior left and
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. 3
The 1line of vision from the pillot'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 with reasonable pilot movement, vertical vision on each
side to a line 30 degrees below the horizontal. The pllot's
cockpit shall provide 25 inches clearance across the normal
shoulder location and 36 inches clearance across the normal
elbow location.

3.7.3.1 Pillot's Cockpit

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

Switches (Operative)

Air Conditioning (Normal/
Emergency Air Supply)
Air Conditioning De-fog
Engine Air Bleed Shut-0ff
Pressurizatlion Dump
Air Conditioning Faillure
Canopy Opening {Normal)
Observer Ball-Out Warning
Engine Starting or Motoring
Engine Relight

SECRET

Controls (Operative)

Alr Conditioning

Canopy Opening
(Emergency)

Canopy Lock

Seat Firing

Seat Firing (Alternative)

Seat Adjustment

Manual Harness Release

Harness Reel

Leg Restralnt Disconnect
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3.7.3.1 Pilot's Cockpit (Cont'd)

Switches Operatlve

Fire Warning and Extingulshlng

Second Shot Fire Extinguishing

Fire Extingulshing Crash Switch

Engine Fuel (Normal/Emergency)

Low Pressure Fuel Cocks

Fuel Cross Feed

External Tank Jettison

Master Electrical

Alternator

DC Reset

Taxl and Landing Lights

Navigation Lilghts

High Altitude Light

Warning Light Intensity

Master Warning Test

Master Warning Reset

Speed Brakes

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 Steerling
Anti-Skid
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Controls (Operative)

Anti-g Valve
Emergency Oxygen
Starting

Power Control (Throttles)

External Tank Manual
Jettison

Cockpit Lighting ON-OFF

- and Intensity

Rudder Pedal Adjustment

Landing Gear

Drag Parachute

Parking Brake

UHF Radio A& ARC-52

Intercom AN IC-10A

Radlo Compass AN/ARN-6

IFF AN/APX-25A

J-4 Compass
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3.7.3.2 Observer's Cockplt

_Instruments, warning indicators, and the following items
of functional equipment shall be installed 1n the
observer!s cockpit.

Switches (Operative) Controls (Operative)

Canopy Opening (Normal) Canopy Opening (Emergency)
Press-to-transmit -Canopy Lock
Muting (Communication) Seat Firing
UHF Transfer Seat Firing (Alternate)
UHF/L Band Antenna Selector 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

Cargo Compartments

Not applicable.

Equipment Compartments (See pages 10 & 11 for diagrams) \
1

Compartments and bays listed in the followlng sub-paragraph
shall be provided for the equlpment and components of pro-
pulsion, armament, electronics, and services systems. Com-
partments and bays housing equipment and/or components re-
quiring a malntained temperature and/or pressure shall be
sultably insulated, sealed, and vented as required. (Refer-
ence Section 3.22, Air Conditioning).
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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 pilot's cockpit. Access 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 compartmentis.

Nose Wheel Well Compartment

Space 1in the nose wheel well shall be utilized for the
installation of alrframe services equipment. Conditioned
air shall be supplied 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 electronics compartment shall be located imme-
dlately 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 Equlipment Bay

An alr conditioning equipment bay shall be located aft of

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

The oxygen equlipment bay shall comprise the dorsal fairing
area lmmedlately aft of the rear cockplt. Conditioned air
shall be supplieéd to the installed equipment. Access shall
be gained through a door in the dorsal fairing.

The weapon pack bay shall comprise a recess in the underside

of the fuselage designed to permlt the installation of a 1
removable instrumentation pack. Conditioned alr shall be
provided to the weapon pack bay

Alrframe Services Bays
The fuselage area aft of the nose wheel well and the
SECRET
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. 3.7.5.7 Airframe {Cont'a)

cockpit rear bulkhead shall comprise 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 floating ducts and engines shall comprise a service
bay. The forward region of the hay shall primarily house
electrical equipment, and the aft region shall primarily
house hydraulic equipment, alrframe acceasories gearboxes,
and fire extinguisher 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.

3.7.5.8 Dorsgal Electronics Compartment

The dorsal electronics compartment shall be located in

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

o 3.7.6 Speed Brakes

Two speed brakes, of aluminum alloy box panel construction,

shall be installed on the underside of the duct bay sectlon

of the fuselage. Bach 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.

Reference Section 3.10.
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3.8 ILanding Gear

3.8.1 Description

The landing gear shall be an electrically controlled, hyd-
draulically actuated tricysle type. The maln landing gear
shall retract inward and forward lnto the inner wing on a
line at 50° to the alrcraft 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 falred lines
of the rear fuselage.

The landing gear shall be designed in accordance with the
requirements of RCAF Specification AIR T-#, and ARDCM 80-1,
except as stated in Appendix II and as additlonally stated
hereln.

3.8.2 Main Landing Gear

3.8.2.1 Descripticn

Each main landing gear shall comprise a two wheel tandem
bogie pivoted to a shock absorber installed in the lower
end of a main strut. A mechanical linkage and telescopilc
spring strut shall be installed to positlon 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 maln spars near the ocuter 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 maln wheels shall be demountable and fitted with anti-
friction bearings and hydraulically operated multliple disc
brakes.

The hydraulic pressure avallable for normal brake operation
shall be a maximum of 2500 psi, and for emergency operation 1
a nominal maximum of 1500 psi (Reference paragraph 3.14.1.1.3)

Metered and differential braking shall be obtainable by

operation of toe pedals integral with the rudder pedals.
It shall be possible to leck the bhrakes for parking by
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Wheels, Brakes, and Brake Controls (Cont‘'d)

full depression of the toe pedals in conjunction with
the positioning of a parking lever located at the left
side 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 avtomatically
during the retraction cycle and releasged automatically
when the landing gear is in the locked.up position.

Tires

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

Shock Absorbers

3.8.2.5.2

3.8.2.5.3

The shock absorbers shall be of liguid 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 S8pecification Dowcan 200.

Extending., and Locking Systems

Retraction

Bach main landing gear shall be retracted inward 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~-
scoplc spring strut shall position the unloaded bogie
in a front wheel down attitude to permit stowagé of
the retracted gesr within a wing wheel well.

Extension

Each maln 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 bogile rotated to lie varallel
to the alrframe longitudinal axis.

Locking

The downlock and uplock for each main gear ghall be
designed to be engaged mechanically and to be released
by hydraulic actuators. The shock absorber downlock
in the landing gear main strut shall be designed to
lock and unlock mechaniggélyi
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3.8,2,5.4 Controls and Indicabtors

3.8.2.5.5

A pilot operated lending gear retraction and extension
selector lever shall be installed to control the act-
vation 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.

& dual purpose red warning light shall be. installed in
the Inob of the selector to indicate that either the
landing gear is in motion and not locked up or down, or
at altitudes below L0,000 ft., that both engine throttie
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 e&ch
landing gear unit shall be irstalled. The associated
electrical circuit shall be designed to furnish indi-
cation as followss-

(a) 4n individual green light indication for each
landing gear unit when the unit is locked down
{tri-iight 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 unlocked%° :

(¢} Red and green lights extinguished when the corres-
ponding landing gear unit is locked in the up po-
sition (no-light indication when all units are
locked up).

The indicator shall embody a duplicate set of three £il-
awent lamps for the green lights with a change-over
switch on the indicator face for selection of either set
of filament lamps.

Operation of a push button shall rslease a gate and per-
mit the landing gear selector lever to be depressed be-
low the normal DOWN position. This action shall release
& nitrogen charge into the landing gear sub-gystem to
release all locks, actuate the doors,and permit the main
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3.8.2.5.5 Enmergency Extension (Cont'd)

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

3.8.2.6 Doors and Fairings

Each 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 aircraft centre line and hydraulically
actuated. The outer door shall be hinged parallel to
the main gear axis line and actuated by a linkage to 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
main door shall be locked in the up position by mechani-
cally engaged locks which shall be releasable by
hydraulic actuwators. {

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

Inspection and Maintenance

Access doors shall be installed 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

Degcription

The nose landing gear shall consist of a "Y" shaped
main strut incorporating a liguid 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- -
sion lever to provide for castoring with self-centering
of wheels, and for ghimmy damping.
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Deﬁcrigtion (Contta)

The ngse wheels shall castor up to 55° on either side of
the z&iﬁrame centre line., Shimmy damping restrictor

valvés shall be installed in the steering actuator hydraullce
circuit.

Wheels

The wheels s8hall be demountable and shall be retained on
a splined live axle by lockable axle nuts.

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 noge wheel.

Shock 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 gilicone oil and hydraulic oil,
to Specification Dowcanfzréﬂ

o

3.8.3.5 Retracting, Extending, and Locking Systems

3.8.3.5.1 Retraction r

The nose landing gear shall be retracted forward and
up by a hydraulic actuator until an uplock i3 engaged.
During the retraction cycle a telescopic pneumatic
spring shall assist the extenslion of the unloaded
liguid spring shock absorber thus agsuring positive
landing gear positioning in the nose wheel well.

Extension

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

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.

Controls and Indicators

The nose landing gear shall be controlled in conjunction
with the main gear. The nose landing gear position and
warning system shall be as described for the main gear
(Referegee paragraph 3.8.2.5.%
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3.8.3.5.5 Emergency Extension

The emergency extenslon 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-
ssurized niltrogen to close the nose gear door.

Steering Control

Not applicable.

Doors and Falrings

The retracted nose landing gear shall be enclosed within
the faired lines of fthe 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
positlon 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

Wit?)the nose gear and nose gear locks (Reference Section
3.14).

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.% Drag Chute

3.8.4.1

Degcription

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-
talned 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 solenoid 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
solenoid operated catch and mechanically release the
spring loaded chute retaining doors. Selection of
"Jettison" shall disconnect the drag chute atbtachment
cable.

The drag chute attachment cable shall be secured to the
alrframe structure by a shear pin which shall permit
break-away at a predetermined load.
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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 is sultably 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 pilot's warning indicator panel:

One to Indicate no mode hags been selected (damper out ).
One t6 indicate Emergency Mode has been selected.

One to indicate disengagement of the roll and/or

pitch 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.

Indlcation of flying control system hydraulic power fallure
shall be provided by two warning indicator lights and the
Master warning indicator lights (Reference paragraph
3.14.1.2.1).

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
force transducers installed in the control column shall
transmit the pilot's input stick forces when in Normal
Mode as electrical command signals through an amplifier

to the elevator parallel (command) servo. The cormand
signals shall be limited such that "g" load commands

are maintained within the operational limitations
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. In 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 conftrol valves.
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Ailerons

The control column shall be linked to aileron 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
force transducers insgtalled in the linkage shall transmit
the pilot's input stick forces when in Normal Mode as
electrical command signals through an amplifier to the
aileron parallel (command) servo. The command signals
shall be limited such that roll rates are maintained
within the operational limitations established for the
airframe. The parallel servo shall be connected by a
mechanical linkage to the control valves of the aileron
hydraulic actuators. In 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, Upward deflection of both ailerons at altitudes
above approximately 45,000 ft. shall be provided by
electrically actuated biasg of the aileron control quadrant
bell crank linkage, the actuator being controlied by an
aneroid switch.

Rudder

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

A mechanical linkage comprising bell cranks, quadrants,
cables, and push rods shall connect the rudder pedals to

the rudder hydraulic actuator control valves to permit

the pilot to over-ride the damping system rudder co-ordination
function during maneuvers reguiring unco-ordinated control.

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

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 landing gear up and landing gear down
configurations with appropriate feel. Landing gear
configuration and feel 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
shall be eazsentially zZero, and the elevator stick force per
">" and the alleron stick force per unit rate of roll shall

be essentially constant for all flight conditions.
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3.9.1.4 Artificial Feel (Cont'd)

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,
resulting in variable stick forces to trim the elevators in
level flight, variable elevator stick forces per "g', and
variable aileron stick force per unit rate of roll.

3.9.1.4.1 Normal Mode Artificial Peel

Normal Mode artificial feel for the elevators shall be
provided by feel springs and parallel servo reactlons.

The feel spring earthing polnt shall be monltored by

the differential pressure across the piston of the parallel
servo operating a trim motor such that the feel springs
relieve the servo load.

Normal Mode artificial feel for the allerons shall be
provided by the parallel gervos 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 limlt the rudder deflection for

a given rudder pedal load to three preset values. Maximum
deflection per unit of rudder pedal load shall be possible
with the landing gear extended. Transfer to an Intermediate
1imit 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 compressible
dynamic pressure. A warning light in the front cockpit

shall indicate failure of this unit. An override switch shall
permit return to maxlmum deflection in the event of failure 9
of the unit.

Emergency Mode Artificial PFeel

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

Cable Tensloning Devices

Cable tengsion regulators shall be installed in each control
axis cable system at the forward fuselage end of the cable
runs with additional aileron control cable tension regul-
ators installed in the aft fuselage inner wing area.
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3,9.1.6 Vulnerability and Duplication

<:> Vulnerablility 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
alreraft 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 ILift 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 hydraulic actuators shall be controlled
by a manually operated switch incorporated in the right

hand engine throttle lever in the pilot's cockplt. The
switch shall be of the 3-position type with EXTEND, HOID,
and RETRACT positions and shall control the actuators
through a hydraulic selector valve. (Reference paragraph

3.14.1

Trim Control Systems

Aircraft 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 indicabor shall|l
be installed on the pilot's left hand console.

Elevator and alleron 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 repositicning the earthing
polnt of the feel units. Rudder trim for both the Normal
and the Emergency Mode shall be provided by the rudder feel
and trim unit (Réference paragraph 3.9.1.4.1.).
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Automatic Mode of Control

Not Applicable.

Danmping 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 axls shall auto-
matically transfer the damping system to emergency operation.

Damping system warning indication shall be provided by the
- control system indicator lights (Reference paragraph

Electrical power for operation of the damping system shall

he 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 bsttery.

Normal operation shall provide asutomatic damping of short
period oscillations about the three axes, control of spiral
stability, and sideglip minimization in mauneuvers, in conjunc-
tion with the Normal Mode of control.

Provision shall be made in the rudder damping circult to permit
the pilot to produce limited intentional sldeslip at high speed.
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(Cont 'd)

For low speed flight provision shall be made for a
1anding gear down configuration of the damping system.
The control characteristics of the landing gear down
configuration shall be:

(a) 'Stick feel shall be proportional to surfsce position.
(b) The effect of side slip minimization shall be reduced.

To safeguard the alvcraft in the event of failure of the
normal damping system, duplicate maneuver sengitive

pitch axis cut-out switches ("g" 1imiters), a maneuver
sensitive roll axis cut-out switch {roll rate limiter)

and duplicate maneuver sensitive yaw axis transfer
switches to disengage normal damping and engage the yaw
axis emergency damping {rudder monitors) shall be installed.
The switches shall be set to function prior to the
structural integrity limits of the aircraft 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 velocltiles,
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 piltot and static systems, (Reference paragraph
3.13.2.1), shall be utilized with data from the damping
system flight 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 aircraft
stability requirements, and pilot's commands.

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

Means of access to the control system shall be through panels,
provided where necessary.

SECRET
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3.10 Engine Section

3.10.1

Description and Components {

The engine’bay and rear fuselage shall form an integral
part of the fuselage structure and shall house two power
plants. » !

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 airframe
structure. Two mounts in & forward plane and three mounts
in the rear plane shall be designed to carry all engine
loads. .

The mounts in the forward mounting plane of each engine shall
comprise an upper centre splgot 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 line.  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
side loads, and two suspended side support struts designed
to carry vertical loads. One end of the lateral 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. Bach 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 forward mounting strut. The
inboard forward mounting strut shall be accessible through
an &ccess door on the underside of the fuselage.

'SECRET
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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
éZone 2) of the Iroquois engine from the fuselage
Reference paragraph 3.11.2). The wet zone (Zone 1)
of the Iroquois engine shall be isolated from the hot
zone (Zone 2) by a shroud integral with the engine.

Cowling and Cowl Flaps

Not applicable.

Inspection and Maintenance

Access doors shall be provided for inspection, maintenance,
removal and installation of engines and accessories. Add-
itionally the nacelle tail cones and the stinger shall be
removable for engine change.
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3.11 Propulsion )
The propulsion system shall be designed to the requirements
of RCAF Specification AIR 7-% and ARDCM 80-1 except as

stated herein and in Appendix IT (Deviations)°

3.11.1 Enrgines

The aircraft shall be powered by two de-rated Iroguois turbo-
jet engines, with the installed thrust estimated on the basis
of information defined by Orenda Engines Ltd. memo G-50-10-14
dated Nov. 9/58 and the following table contained in Orenda
Engines Ltd. memo dated Oct. 9/58.

See Level Static Mach 1.5, 50,000 ft.

Engine Engine With A/B  Engine Engine with A/B

Thrust 1b.) 17,400 22,500 4 700 8,100

J.p.T. (°C 660 660 660 660

S.F.C. 1bogbr.g .91 2.25 1.25 2.30
ib-

Ty °k) 1,180 1,180 1,180 1,180

N, T.p.M. g 5,150 5,150 5,100 5,100

Ny r.p-m. 7,650 7,650 7,650 7,650

3.11.2 Engire Installation
Titanium snrouds supported by aluminum formers shall form
a tunnel for each engine.

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

Engine mounts shall be in accordance with paragraph 3.10.3.

Engine removal and installation, when carried out using
suitabie ground servicing equipment, and excluding control
set-up and synchronization, shall be pogsible within 30 mins.
Each engine shall be guided from the engine stand into the
mounting position by means of an engine roller which runs on
a longitudiral rail installed on the outboard side in the
engine tunnel. Securing of the engine wounts shall 1ift the
engine sufficiently to clear the rail and permit removal of
the roller.

3.11.3 Engine Driven Accegsories

3.11.3.1 Description
An AC generator, with a constant speed drive, shall be
mounted on the accessories pad at each englne inlet face.
An oil system for a constant speed drive fluld coupling and
generator cooling shall be installed. The oill system shall
Te pressurized to 9.3 psi (rominal) utilizing air from the
pneumatics systen Reference paragraph 3.15.1.2.3). Cooling
ghall be provided for the system oil by heat exchangers
{Reference paragraph 3.11.6.2). The power take-off located
on the underside of each engine shall be utilized to power
a remote gear box through a drive shaft. The drive shaft to
each gear box shall incorporate a quick disconnect at each

end.
SECRET
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Remote Gear Boxes and Drives

Two airframe accessories gear boxes shall be installed in the
service bay between the engineg. Bach gear box shall be shaft
driven from the adjacent engine power take-off. The two gear
boxes shall each drive fthree hydraulic pumps and provide a
power take-off to drive & shaft to a fuel booster pump. The
gearbox oil system shall be pressurized to 9.3 psi (nominal)
utilizing ailr from the pneumatics system (Reference paragraph
3.15.1.2.3). Cooling shall be provided for each gear box cil
by heat exchangers (Reference paragraph 3.11.6.2).

3.11.4 A3y Induction System

3.1%1.%.1 Description and Components

An ailr intake shall be located outboard on each side of the
crew &stations. Each shall be approximately "DY shaped and
external compreszsion shall be achieved by a 12° wedge shape
ramp attached to the side of the fuselage. Each duct shall
diverge from 6 square feet at the minimum throat area {approx.
7.5 inches aft of the inlet face) to 7.06 square feet at a
station 10.12 feet aft of fthe minimum throat area, then hold
a constant dlameter circular section back to the englne com-
pressor face.

The boundary layer ailr of the fuselage shall pass beneath the
ramp leaving the %fclean® air to approach the intake. This
air in turn bullds up its own boundary layer which shall be
bled off through a porous strip on the ramp parallel to the
duct intake face and discharged through a reverse scoop on
the underside of the ramp.

Air Filters

Not applicable.

Intercoolers

Not applicable.
Exhaust System

The turbine 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 engine ghroud shall serve to eject cooling air.

M speeds above Mach 0.5 (approx.) the annular area around the
afterburner nozzle shall serve as an exit for ram cooling air.
Two nozzle area indicators, one left hand and one right hand,
shall be ingtalled in the froni cockplt to provide positive 1
indication of exhaust nozzle actuation with selection of aft-
erburning.
Iwo Jet pipe temperature gauges, one for each engine, shall be
installed in the front cockplt to provide indication of turbind
outlet exhaust gas temperature SECRET i
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3.11.56 Cooling System

3.11.6.1

3.11.6.2

Engine Cooling

At speeds less than Mach 0.5 {approx.) ventilating

and cooling air shall be drawn into the engine bay
through inwardly opening 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 regions. At speeds in
excess of Mach 0.5 (approx.), spring loaded gills in-
stalled in the tunnel upstream from the forward periphery
of the engine shall be opened by the differential press-
ure between the bypass annulus and the air intake duct
to admit ram cooling air. The ram cooling alr shall
flow around the engine and accessories and leave the
engine bay via the exhaust system annular nozzle.

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

Heat Exchangers

A fuel cooled heat exchanger, comprising eight separate
cooling segments, shall be installed in the service bay.
Two segments shall be commoned and utilized to cool the
utility hydraulic oil, one segment shall be utilized %o
cool the hydraulic oil of each of the two flying control
hydraulic systems, one segment shall be utilized to cool
the o0ll of each of the two constant speed drive and gen-
erator cooling oll systems, and one segment shall be
utilized for cooling the o0il of each of the two airframe
accessories gear boxes. '

Two composite alr cooled heat exchangers, each comprising
four separate units, shall be located beneath the respective
engine. A%t speeds above Mach 0.5 {approx.) the heat
exchangers shall be cooled by alr 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 utilized to cool the hydraulic
0ll of one of the flying control hydraulic systems, constant
speed drive and generator cooling oll, and airframe .
acceasories 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
0il, and the utility hydraulic system oil.

3,11.7 Lubrication System
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3.11.7.1 Description and Components

3.11.8
11’

Por details of engine lubrication, see Orenda Engines
Ltd. Specification EMS-8.

Low o0il pressure warning lights shall'ﬁe installed in
the pilot?s warning indicabor panel.

Fuel System S

A pressurized fuel system of sufficient capaclty to meet
engine requirements shall be installed in the alrcraft.

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

Full fuel flow to the engines during inverted flight shall
be provided for 15 seconds at sea level, 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 fallure, 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, liquid level
sensors, and fuel-no-alr valve over-ride solenoids which
shall be installed to gequence fuel transfer from the
auxiliary tanks to the main tank.

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 maintailn the valves in the closed
position, with the exception of the fuel-no-air valve
override solenold of the first auxiliary tank in the
gsequence which shall remain de-energized. The fuel-no-
air valve override solenoid of the following auxiliary
tanks Jn sequence shall be de-energized, in turn, by
acecepting signals from the liguid level sensors of

the preceding tank in the sequence.

SECRET




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.




3.11.8.2

3.11.8.3
301108&301

PAGE 63
T2N8/1
JUNE 1958

Description and Components {cont'd)

The fuel content of the collector tank shall be monitored
such that if the content is below 90% of the collector
tank capacity the solenold override of the fuel-no-air
valves of the next auxillary tank in sequence shall be
de-energlzed, permitting fuel flow from two tanks
simultaneously. If the content of the collector tank

is below 70% of capacity, fuel flow shall be provided
simultaneously from three consecutive tanks in the
Seguence.

In the event of power input fallure, all fuel-no-air
valve override solenolds shall be de-energized permitting
fuel transfer from all auxiliary tanks.

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

Fuel shut-off valves shall be installed adjacent to the
engine fire walls to provide for isolation of each
engine. 8witches shall be installed in the front gock-
pit for control of the firewall fuel shut-off valves.

Fuel Specification and Grade(

The fuel system shall he designed for the normal use of
Aviation Turbine Fuel Type II 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-25¢ (MIL-F-55724).

Fuel 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 and 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 integral

part of the wing structure. The fuselage tanks

shall consist of bladder type cells installed in alum-
inum alloy shelils.
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Tank Capaciltiles

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.

283 252 252
280 - 254 254
165 151 302
101 ﬁo 180
170 146 292
176 154 308
322 279 558
207 173 346

2492
External (Fus.) 1 525 500 500,

2992 .

%Fuselageg
Puselage

OO

1l
2
3
N
2 (Collector)
7
8

External 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 & forward bomb
slip 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 system.

Transfer of fuel shall be controlled by the sequencing
control system (Reference paragraph 3.11.8.1), with
the drop tank emptyling first in sequence. When the
drop tank is installed, the sequencing control unit
shall close the fuel-no-air valves of the first aux-
iliary tanks in sequence by energizing the fuel-no-air
valve override solenoids. A liquid level sensor shall
be installed in the external drop tank to; de-energize
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External Fuel Tank (Cont'd)

the fuel-no-agir valve override solenolds of the first
auxiliary tanks permitting sequence continuation; close
the presgsurization 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 releaged, 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.

. and Indicators

A capacitance type fuel gquantity gauging system which util-

izes sensors separate from the fuel sequencing system, shall
be installed. Two quantity gauges, indicating 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
cockplit to provide indlcation of the following:
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3.11.8.8 Quantity Gauges, Flowmeters, and Indicators (Cqﬁt'd)

b
e

Low fuel in left-hand main (collector) tank
Engine fuel low pressure right-hand (Reference
para. 3.11.10.2)

d Engine fuel low pressure - left-hand

e Drop tank/?mpty rop tank Jjettison fallure

§a§ Low fuel in right-hand main (collector) tank

3.11.8.9

3.11.8.10 Pressurization

The fuel system shall be pressurized utilizing air from
the pneumatics system (Reference paragraph 3.15.1.2) to
trangfer fusl, to forestall fuel boiling at altitude
and 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 alr extractor shall be installed in a

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

Pressure reliefl valves which vent to atmosphere shall
be installed 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 air to the air
pressure regulators. £to within the capabilities of the
corresponding air pressure reliefl valve.

The pressurization lines to individual tanks shall be
appropriately sized to forestall excess spilllage of

air in the event of tank damage.

A negative ¥g" and low level air admission valve shall

be installed at each main tank inlet %o permit the entry
of pressurization system alr during final emptying of
the tanks, and also to permit entry of alr during periods
of negative "g",
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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 resiurization line relief valve (Reference para.
3.11.8.10).

A fuel-level-sengitive air release valve shall be
installed in each main (collector) tank to vent accumul-
ated air admitted by the required function of negative
"o 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.

Refueling 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 %o the normal fuel transfer lines in
each sub-system. The system shall permlt ten minute
refueling to the full internal fuel load specified
in paragraph 3.1.5.3.

Controls and indicatorg 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 full 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 resgpective adaptor. With the selection
of "partial refuel 1", shut-off valves shall open to
permit filling of all tanks except right-hand tank
number 1 and left-hand tank number 7. With the
selector switeh 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. :
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. 3.11.8.12.2 External Tanks

A refueling polint shall be provided on the drop tank.
Provision shall be made for automatic release of tank
pressure prior to removal of the tank filler cap
{Reference paragraph 3.11.8.4).

3.11.8.13 (In Flight)
Not applicable.

3,11,8514 Drainage

Combination condensate and drain valves shall be in-
stalled at the low polnt in each wing tank, except
tank number %, to permit ground draining of fuel and
ground purging of water from each tank. Wing tank
number and the fuselage tanks shall be provided with
condensate drain valves only.

A combination condensate and drain valve shall be
provided in the external dropable tank. Each booster
pump shall be provided with a seal drain connected to
the vent system.

SIAT

. 3.11.8.15 Defueling Provisions (Ground)
53 ¢

3.11.8.15.1 Internsl Tanks

Defueling shall be accomplished through the two fuel
servicing 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 supply. 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 ghall 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
3.11.8.1%).

3.11.8.16.1 Internal Tanks

Not applicable.
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3.11.8.16.2 External Tank

3.11.8.17

An external tank Jjettison switch shall be installed
in the front cockpilt to electrically release the

forward 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 release, operated by a control in the
front cockpit, shall be installed for release of the
bomb slip attachment in the event of fallure of the
electric release.

The tank shall be automatically Jettisoned:

(a) by depression of the stores Jettison switch; or

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

Cockpit indication of tank Jettison failure shall
be provided.

Inspection and Maintenance

Hand holes shall be provided for access to the interlor
of each tank for inspection and mainteriance of all
equipment requiring such attention.

3.11.9 Water Injection System

Not applicable.

3.11.10 Propulsion System Controls’

3.11.10.1

3.11.10.2

Degcription and Components

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

Engine and Afterburner Conftrol

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 "off" 10
"idlﬁ"s "afterburner off", "afterburner on", and "max-
imum” .

Initial movement of the throttle levers shall.open the
high pressure fuel cocks and complete a ground circuit

SECRET
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Engine and Afterburner Control (Cont'd)

for the engilne starting control relay. Forward movement

of the throttle levers through a spring gate at approx-
imately 85% throttle travel shall be required for "after-
burner on" 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 engine 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.
(v) Overspeeding of engine rotors.

(¢) 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.

Two tachometers for each engine, one to provide indication
of low rotor RPM and one to provide indication of high rotorn
RPM, shall be installed in the front cockpit.

Induction Air Controls
Not applicable.
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3.11.10.4 Starter Controlg

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 igniters 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 Propeller Controls

Not applicable.
3.11.10.6 Control

(Reference paragraph 3.11.6.1).
3.11.10.7

Not applicable.
3-11.11 Starting System

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

3.11.12 Propeller
Not applicable.
3.11.13 Rocket Prc

Not applicable.
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Instrument arrangement shall be as agreed upon between the
RCAF and the Company.

.1 Instruments
1.1 FPilot's Instruments
1. 1.0 Flight Instruments

Mach/Air Speed Indicator

Rate of Climb Indicator

Turn and Bank Indicator

Pressure Altimeter

Accelerometer

Sideslip Indicator (Ref. Para 3.13.2.2).
Artificial Horizon

Angle of Attack Indicator.

.1.1.2 Navigation Instruments

Clock
Radio Magnetic Indicator

.1.1.3 Engine Instruments

Engine Fuel Pressure Gauges

Tachometer High Speed Rotor {(2)

Tachometer Low Speed Rotor (2)

Jet Pipe Temperature Gauges (2)

Nozzle Area Indicators (2)

Fuel Contents Indicator (2) (Ref. Para. 3.11.8.8).

.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. 3.8.2.5.%4,
and 3.8.3.5.1),

UHF Channel Selection Indicator.

Control Surface Positlon Indicator.

Observer's Cockpit

Clock
Total Fuel Indicator (Complete Provision Only)
Oxygen Quantity Gauge.
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An air data system comprising pitot-static, relative wind
sensing, and akin Temperature sensing shall be ihstalled to
provide air data information for the damping system and

for cockpit presentation.

A probe to provide for the installation of a 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 leading edge.

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

Pitot pressure from the nose probe ghall be supplied to
the indicated airspeed indicator and normal damping
system. One nose static pressure source shall supply

the front cockpit altimeter, normal damping system,

and aileron deflection anerold switch. The second nose
static pressure source shall supply the rate of climb
indicator, indicated airspeed indicator, cockpii pressure
regulators, and cockpit safety valve controller.

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

Relative Wind Sensors

Two relative wind sensgors shall be installed on the nose
boom probe, an "Alpha® (pitch) vane sensor to provide
angle of attack information to the dampinﬁ gystem and

the angle of attack indicator,and a "Beta®™ (yaw) sensor
vane to provide yaw information to the pilot's sideslip
Indlcator 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 Sengor

A skin temperature probe shall be installed externally
on the underside of the nose fuselage. 8kin femperature
shall be converted to electric sigrals to be fed to the
skin temperature indicator.
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‘ 3.13.2.4 Deleted.

3.13.3.1

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

J-4 Compags

A J-4 type compass system shall be installed to provide
indication of the magnetic heading of the aircraft on a
radio magnetic indicator in the front cockpit. A
controller incorporating the gystem switches and controls
shall be installed in the front cockpit.

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

Installation

The instruments and main instrument panels shall be installed

in accordance with the requirements of Specifications AIR T7-4,{1
MIL-I-5997, and MIL-C-68184, as applicable. The connections

to the instruments and instrument panels shall be flexible

to the extent that free action of the shock absorbers 1s not
restrained. All hoses and electrical leads shall be of
sufficient length to permit the lnstruments to be withdrawn

from the panel for disconnection.

Instrument Markings

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

Range and 1limit markings shall be applied to all
instruments requlring such markings.

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

3.13.5 Test Instrumentation

Test instrumentatlon shall be installed in accordance with
paragraph 4.3. ‘
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3.14 Hydraulic Systems

Three separate 4000 psi main hydraulic systems shall be
installed:

A utility services system to operate the landing gear,
wheel brakes, speed brakes, and emergency AC generator
drive.

Two flying control systems, each capable of providing
gufficient power for limited controcl of the alrcraft in
the event of fallure of the other.

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 shall permit a
maximum operating fluld temperature of 250°F, with local
rises to 275°F.

Six englne driven hydraulic pumps shall be installed, two in

the utility services system power clrcult, and two in each of
the two flying control system power circuits. Three compen-

sators, one for each system, shall provide fluid reserve and

pump inlet pressurization.

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

Utility Services System

A constant delivery hydraulic 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 utility services and charge two
accumulators.

The output of one accumulator shall be utllized to maintaln
power circult pressure, and the output of the second accumu-
lator shall be reduced to 1,500 psl and utilized for the
emergency brake supply and to pressurize three compensators,
one in the utllity hydraullic system return line, and one on
each flying control system hydraulic return line.

The compensator of the utility hydraulic system shall be
designed to pressurize the return fluid at 90 psi (nominal)
and to separate alr from the fluid. It shall be possible
to manually ground bleed the separated alr from the com-
pensator.
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3.14.1.1 Utility Services System (Cont'd)

Alr cooled and fuel cooled heat exchangers shall be in-
stalled to limit the temperature of the hydraulic fluid
at the pump inlets (Reference paragraph 3.11.6.2).

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

The utility hydraulic system shall be g0 designed that in
the event of partial failure the following services shall
be avallable under the conditions specified. The term
"engine failure" shall denote an engine that has flamed out
and is windmilling.

One Engine Failed Double Engine Failure
or Equivalent or
System Partial Loss One Engine Seigzed
of Power One

(a) Undercarriage Available Available
- Lowering

{b) Speed Brakes Available Available
Limited Opera-
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 solenoid operated
selector valves signalled Irom a manually operated selector
lever installed in the front cockpit.

A switch shall be installed for ground operation of the
noge wheel well door,

A pneumatic release valve, mechanically linked to the
landing gear selector lever, shall be installed to re-
lease nitrogen from a 5000 psi storage bottle to effect
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{Cont*q)
landing gear emergency extension.
3.14.1.1.1.1 Retraction

On fup! selection, a nose landing gear door solenoid
operated selector valve shall be energized to open
the nose landing gear door. In the fully open
position, the door shall actuate a limit switch to
energize the landing gear selector valve, which
shall hydraulically release all gear downlocks and
ralge the gear until the uplocks engage mechanically.
With the nose landing gear in the locked up position,
a 1limit 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 angagaement
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 in the fully up and

locked position, the landing gear selector valves
shall be de-energized %o vent the landing gear
sub-gystem to the utility services return line.

3.14.1.1.1.2 Extension

Down? selection shall hydraulically release all
landing gear door uplocks and lower the doors
until the downlocks are engaged. As each door
approaches the fully open position, a controllable
check valve shall permit hydraulic relesse of the
gear uplock, and hydraulically operate a transfer
valve. The transfer valve shall provide a run-
around cireult 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 nose landing gear door selector valve shall
be energized to permit hydraulic pressure to
release the door downlock and raisge the door

to the up position.

3.1%.1.1.1.3 Emergency Extension

Emergency down selection shall permit a supply of

nitrogen from the emergency nitrogen storage hottle

to enter a landing gear emergency extension circuit.

The emergency circult shall permit the compressed ni-

trogen to simultaneously release all gear and door

uplocks, operate the door actuators, and operate the
SECRET
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3,14.1.1.1.3 (Cont'd)

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

3,14,1.1.2 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 circuit to provide a shimmy damping and
hydraulic assist to nose wheel centering (Reference 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. Fressure available

for emergency brake application shall be a nominal maximum
‘ of 1500 psi reduced from a 4000 psl 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 landlng 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 failure, 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 controlled by a selector valve in
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3.14.1.1.4 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 wmoments. A rellef valve shall be installed
within the selector valve to permit blow back of the
speed brakes as a function of limiting hinge moments.

3.14.1.1.5 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 a double engine
failure. (Reference paragraph 3.16). When the rotational
speed of both engine low pressure compressors reaches

a low wind-willing rate the emergency generator drive
motor shall automatically become energized.

3.14.1.1.6 Deleted.

3.14.1.2.1 PFlying Control Circuits

The twe {lying 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
system shall be installed on each of the two airecraflt
accessories gear boxes (Reference paragraph 3.11.3.2).
The output of the two pumps for each system shall be
combined and utilized fto power control surface actuators
and servo units.

An accumulator shall be Installed in each system to damp
out surges set up by coperation of the control asctuators.

Two warning lights, one for each flying control systewm
power circuit shall be installed on the pilot's warning
Indicator panel to indicate loss of pressure
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Flying Control System Power Circuits (Cont'd)

in either power circuit to 1000 psi or less.

The flying control hydraulic system shall be so designed
that in the event of partial fallure controcl ghall be
available to the extent specified under the following
conditions:

One Engine Failled ) ‘
or Egulvalent Double Enginé One Englne Selzed
Partial Loss of Power Failure One Englne-Falled

Sufficient power to Sufficient Sufficient power
provide gystem opera- power to mane- o maneuver the
tion under normal uver the alr- aircraft toward
filight conditions craft toward a a gultable ejec-
suitable ejec- tion area.
tion area.

3.14.1.2.2 Control Actuators and Servo 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 aileron and elevator actuators to
permit damping system signalled hydraulic operation from
the "B" system. Dual boosters shall be installed in the
aileron & elevator control linkages, actuated by 500 psi
pressure reduced from the pressure in the main pcwer
circuits. A dual differential servo contrel unit sghall |1
be installed on the rudder actuator to permit rudder
damping signalled hydraulic operation from either the
"A" or "B" system.

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

3.1%.1.2.3 Flying Control Systems Return Circults

Air cooled and fuel cocléd heat exchangers shall be
installed to 1limit the temperature of hydraulic fluid
at the pump inlets to 225°F (approx.) (Reference
paragraph 3.11.6.2)

A compensator designed teo pressurize the return fluig
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Flying Control Systems Rebturn Circults (Cont'd)

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

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

Deleted.
PFllters
High and low pressure ten micron filters shall be
installed in the main pressure and return lines
respectively of all three maln 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-gealing 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.
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3.14.2 Hydraulic Fluid

The hydraulic system shall be degigned for the use of
hydraulic fluid to Specification CG@SB-3-GP-269 (MIL-»O-=5606)°

Piping and Fittings

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

in accordance .with specification AVROCAN M-7-14. Low pres-
sure lines of 3/4 inch and 1 inch diameter shall be of alu-
minum alloy to specification MIL-%-7081.
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The low presgure pneumatic system ghall comprise two sub-
systems which shall utilize pressurized air from the air con-
ditioning system. Ground operation of the pneumatic services
shall be possible by utilization of air supplied by a3 ground
service.

A ground chargeable high pressure storage bottle shall ke in-
stalled in the aircraft to supply nitrogen for emergency 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-
tions) and as zdditionally stated herein.

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

(1) A services sub-system for:
Canopy seal infliation
Anti-G suit inflation
Instrumentation pack seal inflation

(2) A pressurization sub-system for:

b
c

Fin waveguide presgurization
Congtant speed drive and airframe accessories
gearbox oil pressurization

a§ Fuel tank pressurization

Services Sub-System

The services sub-system shall utilize air at 65 psig
(maximum) tapped from the downstream side of the air
conditioning syetem air cooling water evaporator (Ref-
erence paragraph 3.22.1.3.2). A filter, which incor-
porates a drainable moisture trap, shall be installed
in the sub-system supply line.

Cancopy Seal Inflation

Air Tor canopy 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 regula-
tor and as a pressure relief valve at pressures in excess
of 25 psilg. A check valve shall be installed to prevent
back flow of alr from the seals. With the solenoid in
the de-energized position, The valve shall vent seal
pressures. The control solenoid shall be electrically
linked to the canopy latches of both cockpits. Fallure
of the canopy seal inflation valve shall be indicated by
a warning light in the front cockpit.
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Anti-G Suit Inflation

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

Deleted.

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 @8 a pressure reliefl 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
solenoid in the de-energized position, the valve shall
vent seal pressures-

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

3.15.1.2 Pressurlzation Sub-System

3.15.1.2.1

3.15.1.2.2

Fuel System Pressurization Supply

Air at 65 psi (normal maximum) shall be ducted from the
downstream side of the air condiftioning system heat ex-
changer through a hot air filter and non-return valve

to the fuel tank pressurizing system (Reference paragraph
3.11.8.10). .

Fin Wave-Guide Pressurization Supply

A branch from the fuel system pressurization ducting
shall convey air to a 10 psi pressure regulating valve.
Air at the regulated pressure shall be utilized to pres-
surize the wave-guide installed in the fin.
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. 3.15.1.2.3 Congtant 8Speed Drive and Gearbox 0il Pressurization

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

Ground Operation

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

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 installed 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.

Inspection and Maintenance

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

3.15.2 Piping and Fittings

" Low temperature pipes or ducting shall be of azluminum alloy
and hlgh temperature or highly stressed ducting shall be of
stainless steel. Couplings below 1 inch diameter shall be
flareless type couplings to Avro Alrcraft Company Standards.
Couplings of 1 inch diameter and above shall be band type
couplings.
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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 shall
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 shzll 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
freguency 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
load.

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

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

Double Engine

S%n%%e Eﬂgine Failure Or One

Syst atiure Or Engine Failed

System Equivalent Loss Anngng Engize
Of Power Seized

Receiver, Transmitter, Supplied Supplied
Interphone

IFF (Air %o Ground) Supplied Supplied

Flight Instruments Supplied Supplied

Radio Compass Supplied Not Supplied
(Heading Refer-
ence Supplied)

Ejection Capability Supplied Supplied
{(Bail-Out Warning)

Re~1light Capability Supplied Supplied

Stores Jettison
Capability Supplied Supplied

Windscreen De-~-Misting Supplied Not Supplied

Cockpit and Instrument Supplied Not Supplied
Lighting (Map Lighting
Only Supplied)
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' 3,16 Electrical System (Cont'd)

Double Engine
Single Engine Pailure OrgOne

Failure Or
Systenm Engine PFailed
J Equivalent Loss And One Engine
Of Power Seized

Automatlc continuous Supplied Supplied
transmission of UHF and

IFF if aircraft abandoned.

Emergency Danmpling Supplied Supplied

Engine Emergency Supplied Supplied
Fuel Selection

Pire Detection and Supplied Supplied
Extinguishing

3.16.1 General Degcription

3.16.1.1 AC System

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

Power drawn fromone AC generator shall be utlilized for alr-
frame electrical services, and power drawn from the other

AC generator shall supply the power requirements of the
aircraft electronic systems. Provision shall be made for
cockpit indicatlion 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 one AC generator.

An emergency AC system shall be installed to supply alter-
nating current to the services listed under para. 3.16 in
the event of failure of the normal supply due %o double
engine 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 engine failure or single transformer-recti-
fier unlt fallure.

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-
vigion 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 transformer-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 discontinuyed, and only
those services connected to the battery bus shall be
supplled with power.

Distribution

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

3.16.2 Electrical Power Supply

3.16.2.1 AC Generators

Two 40 KVA, 208/120 volt, 3 phase, %00 cycle, AC gen-
erators shall be insgtalled, one in the nose bullet of
each engine. Each 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 ailrframe services bay.

. 3.16.2.2 Battery

A 2% volt, 15 amp hour, nickel cadmium storage battery
shall be installed in the nose wheel well. The battery
connectors shall be to MS 25182.
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3.16.2.2 Battery (Cont'd)

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

Voltage Regulators

Four voltage regulators, part of the control/transformer
rectifier units, shall be ingstalled in tne airframe
services bay to provide voltage regulatlon of each AC
generator output and each transformer rectifier output.
Cooling for the control/%ransformer 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 fallure warning
lights, and two TRIP-RESET switches to permit individual
control of each generator output, shall be installed in
the front cockpit. Two DC failure 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 Unilts

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

Eguipment Installation

with the requirements of Specification MIL-E-T7563, MIL-E-

<:> The electrical equipment shall be ingstalled in accordance
7080 and MIL-E-7614.

3.16.5 Wiring

@ "Fhe installation of all wiring in the airframe shall be
o @)
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Wiring (Cont‘'d)
in accordance with Specification MIL-W-5088A.

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

Controls

Rheogtats, resistors, and switches shall be installed in
accordance with the requirements of Specification MIL-E-
7563 and/or MIL-E-7080.

Circult breakers shall be ingtalled in accordance with
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