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MODEL SPECIFICATION ro—_RCAF

AMENDMENT NOTICE ;
pate __ 26 SEP 57

PECIF
SPECIFICATION TITLﬁVIOdel Spe’}ifi“ation for Arrow 1 COPY NO. 'a

Supersoni? Aircraft. PR, AAMS-lOf)/l

1

ISSUE NO.

A;;”¢#qga4 20.7/0.57 Zﬁf?

Attached is a copy of Amendment No. 1 together with amended pages
1, la, 4 and 192, for inclusicn in your copy of the above noted

specification.

This amendment is to be filed in Appendix IV of the specification.
Pages 1, la, and 4, marked "REV. SEP 57", replace the existing
pages, which are obsolete. Please destroy the obsolete pages in

accordance with existing security regulations.

The RCAF has stated that this specification is now approved with

the incorporation of the subject amendment.
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NOTICE

This document 1s intended for the use of the recipient
only, in cemnectlion with work carried out for or on be-
half of Her Majesty's Canadian Government in the right
of €anada. The unauthorlzed retention or destruction
of this document or disclosure of its contents to any
unauthorized person is forbidden.

Attention 1s hereby called to the fact that faildre to
comply -with any of the above instructlons 1s an infract-
ion of the Officlal Secrets Act.

Any unauthorized person obtaining possession of this
Specification, by finding or otherwise, should forward
1t, together with his name and address; in a regilstered
envelope, to the Model Specifications Group, Englneer-
ing Division, Avro Aircraft Limited, Malton, Ontario,
Canada.
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REV. SEP 57

SECTION I

APPLICABLE SPECIFICATIONS AND PUBLICATIONS

Referenced Specifications

the exter

paragraphs

exytent

complia
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REV. SEP 57
1.1  Referenced Specifications (Cont'd)
MIL-W-50884a Wiring, Aircraft, Installation of
MIL-I-5099A Indicator, Cabin Air Pressure, 1-7/8
Inch Dial, Type MA-1
MIL-H-54404a Design, Installation and Tests of
Aircraft Hydraulic Systems
MIL-F-5572A Fuel, Airecraft Reciprocating Engine
MIL-0-5606 (2) 0il, Hydraulic, Aircraft, Petroleum
Base
MIL-F-5616 Fuel, Aircraft Engine, Grade JpP-1
MIL-F-5624 (c) Fuel, Aircraft Turbine and Jet Engine,

Grades JP-3 and JP-4

cont’d on page 2
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1.1 Referenced Specifications (Cont'd)

J

MIL-S5-5700 Stress Analysis Criteria

MIL-S-5702 S*ruft ‘al Criteria, Basic Flight

MIL-S-5710 Structural Criteria, Structural Tests,
Static

MIL-S-~5711 Structural Criteria, Structural Test,
Flight

MIL-N-5877A Nozzle, Pressure Fuel Servicing, Locking
Type D-1

MIL-I-5997 Instruments and Instrument Panels,
Aircraft Installation Of

MIL-I-6051 Interference Limite and Methods of
les nt, Alrcraft Radio and Elec-

1 1¢ Installations
MIL-I1-6181 s, Test and Design
aft Electrical and

MIL-L-6503A Lighting Equipment, Aircraft, General
Specification for Installation Of

MIL-T-6736A Tubing, Chrome-Molybdenum, 4130 Steel,
Seamless, Alrcraft

MIL-C-6818A Clamp, Mounting, Aircraft Instruments

MIL-E-7080 (1) Electrical Equipment, Installation of
Aircraft, General Specification

MIL-T-7081A Tubing, Aluminum Alloy (615) Seamless,

Round, Hydraulic System

MIL-E-7563 (1) Electrical Equipment, Aircraft, Instal-
lation of, General

MIL-E-7614 Electrical nt, Alternating Current,

‘ Aircraft, Inst tion of, General Speci-

fication

MIL-P-7788 Plate, Plastic, Cockpit and Interior
Controls Lighting

MIL-E-T7894 Electric Power, Aircraft, Characteristics
of
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Referenced Specifications

(Cont'd)

MIL-M-7911

MIL-T-T7935

MIL-I=-8500A

MIL-I-8700

MIL-J-8711

MIL-F-8785

USAF Spec. 1817

ANC -2
US Radium R410AB
98-24105-5

GP-22

CGS

o
w

-GP
CGSB 3-GP-23

Marking, Identification of Aeronautlcal
Equipment, Assemblies and Parts

Towing Requirements and Provisions for
Land and Carrier Type Military Aircraft

Interchangeability and Replaceability of
Component Parts for Aircraft

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

Ground Loads Criteria (Oct. 1952)

Marking of Alrplanes and Airplane Parts

Aviation Turbine Fuel - Type II

Fuel, Av on Turblne, Type 1
Aviation Fuel
0il, Hydraulic, Petroleum Base
Iuminescent Material, Fluorescent
eceptacle, External Power
Protective Treatment Schedule Landplanes

Hydraullc and Pneumatics

Tube Assembly, Oxygen System

Tubing, Stainless Steel, Round, Close
Tolerances, Hydraullc System
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vrocan E-266

Environmental Testing, Aeronautical
and Assoclated Equipment, Ge
Specification

Avro Report QC-E-9 Interchangeability - Working Lists

Avro Report Detaile:
P/AERO DATA/89 of CF-

Avro Report SR-4 Compliance with ABC Standards

Dowcan 200 (Issue 1) Silicone Based Fluid (26 Oct. 1954)

=
no

Precedence of Requirements

From the date of RCAF approval of this Model Specification
the requirements of this Specification shall possess the
first order of precedence. Otherwise, in the event of con-
flict between the requirements of the specificatioms, publi-
cations, and documents referenced in this Model Specification,
the order of precedence for complliance shall be as follows:

(a) AIR 7-4% - R.C.A.F. Specification for Supersonic
All-Weather Interceptor Aircraft Type
CF-105

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

1.3 Specification Amendments
Anv alteration 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 R.C.A.F. in the form
f a "Specification Amendment".

1.4 Deviations

Deviations are set forth in Appendix II to this document and

are indicated throughout the text by the appropriate deviat%an
number encircled in the left-hand margin. A .definition of "Dev-
jation" appears in paragraph 6.2. From the date of approval by
the RCAF of the Model Specification, required additional devi-
ations from the requirements of the specifications ‘j:fed jn
paragraph 1.1 shall be submitted in the form of Specification

Amendments. SECRET
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SECTION 2
SCOPE
Atrcraft

This Model Specification describes the CF-105 aircraft, de-
signated CF-105 Mark 1, which shall be interim aircraft
designed to the requirements of R.C.A.F. Specification AIR
7-4% Issue 3 and such additional requirements as may be spec-
ified and agreed upon between the R.C.A.F. and the Company.

The iterim aircraft shall be predicated on the development
of an operational all-weather aircraft défined in AIR T4
Issue 3.

The first CF-105 Mark 1 aircraft, Serial Number 25201,
shall be defined by this Specification, together with ap-
plicable Specification Amendments issued in accordance with
paragraph 1.3 of this Specification. The design detail
documents of aircraft Serial Number 25201 are identified in
the effectivity schedule of the Master Record Index which
forms Appendix IIIA to this Specification.

The second and subsequent CF-105 Mark 1 aircraft shall be
defined by this Specification, together with applicable
amendments issued in accordance with paragraph 1.3 of this
Specification. The design detall documents of the second
and subsequent CF-105 Mark 1 aircraft are identified in
the effectivity schedule of the Master Record Index.

This specification describes the following aircraft:
1 R.C.A.F. name and mark number - CFl05 Mark I
5  R.C.A.F. alrcraft specification number - AIR 7-4 (Issue 3)
5 Manufacturer's name - Avro Aircraft Limited
L Manufacturer's model designation - CF-105 Mark I
5  Number of engines - two
6 R.C.A.F. name and mark number of engine -
T R.C.A.F. engine specification number -

8 Engine manufacturer's name - Pratt and Whitney Aircraft
Division of United Alrcraft Corp.

9 Engine manufacturer's model designation - J75 Model JTHA-23

: or J75 Model JT4A-25
10 Engine Specification number - PWA 2611 or PWA 2605

SECRET
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Role

The role of the aircraft sfall be that of a flight test
vehicle leading to the production of high altitude, all-
weather, might and day supersonic interceptor aircraft as
defined by R.C.A.F. Specificatiopn AIR T7-4.

Crew |

The crew shall normally consist of a pilot and an observer.

SECRET
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SECTION 3
REQUIREMENTS

Shel Characteristics

Sioihol L Three-View Drawing

See Pigure 1 Page 9.

3.1.2 Interior Arrangement Drawing

See Figures 2 and 3 Pages 10 and 1l.
313 Performance
The performance shall be estimated assumlng:
(a) The aircraft configuration as described by this spec-

ification with all access panels, doors, and canopy
in the closed position.

(b) I.C.A.0. Standard Atmosphere conditlons except where
otherwise specifiled.

(¢) Engine performance in accordance with the Engine
Specification PWA 2605 (J75 model JT4A-25).

For current performance status refer to the latest 1ssue
of CF-105 periodic performance report.

3.1.3.1 Tabulated Performance

Estimated
Combat Load Factor at a speed of
Mach 1.5, an altitude of 50,000
feet, and a half fuel weight of
54,705 1b. il B3]
Maximum Level Speed at 50,000 feet
and a half fuel weight of 54,705 1b. 936 Kts.
Combat Celling at a half fuel welght
of 54,705 1b. 52,000 f¢t.
With aircraft at Maximum Gross Welght
(64,626 1b.), and positioned at_end
of runway; elapsed time from pushing
first button to start first engine
until aircraft becomes alrborne: 0.77 min.

SECRET
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3.1.3.1 Tabulated Performance (Cont'd)

Estimated

Elapsed time to reach a level flight

speed of Mach 1.5 and an altitude of

50,000 feet from the time aircraft

becomes alrborne duri take-off at

Maximum Gross Weight (64,626 1b.)

under sea level conditions: 5.77 min.

Take-off distance in still air at

Maximum Gross Weight (64,626 1b.) at

sea,level, and ambient temperature

of 38°C, to clear 50 feet obstacle

(Maximum Thrust with afterburning): 6,000 ft.

Landing distance from 50 foot
obstacle in still air, at a
maximum lafiding weight of 55,000
lb., at sea level (drag parachute
operative after touchdown): 5,540 ft.

Touchdown Speed : 149 Kts.

SECRET




PAGE 9
AAMS-105/1
DECEMBER 1956

T A e
ITERE A
o3 { 1
e
//‘/ /
/
/// 7

/

: T —— = -
PR e b 21-3"
- i APPROX

el : \ =
[ N T— e
\ ‘ ) ~1>

J

146" o — | ,, \J\—//)/
APPROX — A L

i i,
& ]
&
1 = 1
- 30°1 -

re B 77" & =
I
7
///‘ 7\\' ~
e /[ e el
\x\ﬂ/
- 25'.5.66" =
i 50-0" "l
FIG. 1

SECRET




NOSE ELECTRONICS
COMPARTMENTS

/

0 50 100"
"8 — S—
SCALE

OXYGEN

EQUIPMENT

AIR CONDITIONING
EQU!PMENT

FUSELAGE
FUEL CELLS

ELECTRONIC
EQUIPMENT

WING

FUEL TANKS

HYDRAULIC &
FUEL EQUIPMENT

2-501-8607

ELECTRONIC
EQUIPMENT

PACK BAY

ARMAMENT

ELECTRICAL
EQUIPMENT

HYDRAULIC
EQUIPMENT

ENGINE &
AFTERBURNER

DRAG

PARACHUTE
s

9561 ¥3aW3D3a
1/SOL-SWVV
Nl 1avd







3'10”

3.1.4.
3.1.4.
3.1.4.
3.1.4.
3.1.4.
3.1.4.
3.1.4.
3.1.4.

PAGE 12
AAMS=-105/1
DECEMBER 1956

Performance Curves

1 Stalling Speed vs Weight - Figure 4 Page 13

2 Speed, Rate of Climb, and Time to Height vs Altitude
2.1 Speed'E§ Altitude - Figure é Page 14

2.2 Rate of Climb vs Altitude - Figure 6 Page 15

2.3 Time to Height vs Altitude - Figure 7 Page 16

3  Maneuverability - Figure 8 Page 17

4 Take-Off Distance vs Weight - Figure 9 Page 18

5 Landing Distance vs Weight - Figure 10 Page 19
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CF105 PERFORMANCE
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CF105 PERFORMANCE
TRUE AIRSPEED

LEVEL FLIGHT

HALF FUEL WEIGHT — 54,705 LB,

60,000 e A P
MAXIMUM THRUST
(A/B LIT.)
50,000 -
40,000 It ! i s
R R R R H i
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TRUE AIRSPEED - KNOTS
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CF105 PERFORMANCE
RATE OF CLIMB

60,000 ey A
HHER (A/B LIT)
~ 'CLIMB AT 1.5 MACH.
A/C WEIGHTS:
50,000 LB
50,000 —| 55,000 LB.
60,000 LB.
40,000 -\
2 :
[z}
5]
i
!
i 30,000 (A/B LIT) :
CLIMB AT .92 MACH.
E A/C WEIGHTS:
;;J : 1 50,000 LB.
i 55,000 LB.
000 60,000 LB.
HHH VB (A/B NOT LIT) \4\
P i\ CLIMB AT 527 KTS.
i L. A/C WEIGHTS
T i —
10090 H 50,000 LB.
Rl i 55,000 LB. |
i { ? 60,000 LB. |
FHH HHHH H
0 10,000 20,000 30,000 40,000 50,000 60,000

STEADY STATE RATE OF CLIMB - FEET PER MINUTE
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CF105 PERFORMANCE
TIME TO HEIGHT

STARTING WEIGHT = 64,626 LB.

ONE HALF MINUTE ALLOWED FROM
ENGINE START TO START OF TAKE-OFF

-~ FEET

AL TITUDE

50,000

40,000

30,000

20,000

10,000

CLIMB AT

WITH A/B |

M= 1.5

TIME TO HEIGHT -~ MINUTES
(FROM ENGINE START)
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CF105 PERFORMANCE
TAKEOFF DISTANCE

SEA LEVEL

STANDARD DAY — AFTERBURNER LIT
————— STANDARD DAY — AFTERBURNER NOT LIT
———=~——HOT DAY (38°C) — AFTERBURNER LIT

SPEED AT UNSTICK = 1,24 X POWER-OFF STALLING SPEED
SPEED AT 50 FT.. =1,58X POWER-OFF STALLING SPEED
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CE105 PERFORMANCE
LANDING DISTANCE

SEA LEVEL
ICAO STANDARD DAY

24 FOOT DIAMETER BRAKE PARACHUTE
ASSUMED FULLY EFFECTIVE ONE SECOND
AFTER TOUCHDOWN

APPROACH SPEED = 1,49X POWER-OFF STALLING SPEED
TOUCHDOWN SPEED = 1,29 X POWER-OFF STALLING SPEED
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t for the first aircraft is as follows
instrumentation and additional fire pro-
tectlion not described in this specification. ( For current
weight status refer to the latest issue of Avro Alrcraft

Report No. 7-0400-05.)
3.1.5.1 Basic Weight
L WEIGHT
DESCRIPTION 1B
STRUCTURE 18,327
Wing 9,989.07
Fin and Rudder 999.96
Fuselage Structure Fwd.3TA. 255 2,403.41
STA 255 to 485 1,664 .90
AfLSTA. %65 ~~ 3,179.60
LANDING GEAR 2,612
Main Landing Gear 1}959052
Main I%Q Doors and Fairings 2g§~36
Nose Landin 333.81
Nose I,/G Doors and Fairings 2k .54
POWER PLANT AND SERVICES 14,169
Engines J 12,672.03
Gear Bny J
237.06
Gear Box : 150.18
Engine Co 29.19
Engine D T70.37
FPire Ext (052
Engine Mcunting and Bx 2t 8 189.19
Fuel System 749.99
FLYING CONTRO P 1" 1,678
Mechanical F1; sntrols Q04 . 40
Flying Conf tronics 10§°QO
Flying ulics T73.42
EQUIPMENT TR OB5
Instrume ’“'33\ 320
Probe iw 90
s =
oxygen D
Air Con 712.69
Hydrau 588,36
Drag Pa 02 .69
Electric 955.20

SECRET
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DESCRIPTION WEIGHT
IB.

EQUIPMENT FIXED AND REMOVABLE (Cont'd)

Low Pressure Pneumatics 39.01
0il and Hydraulic Fluld Cooling 22.00
Surface Finish 100.00
Intake De-Icing 85.84
Interim Radlio and Radar 756.70
Canopy Actuation S5h.h41
Cabin Consoles 20.65
Radar Door Actuation 10.00
Radome Anti-Icing 23.46
Cabin Insulation 11.01
Cockplt Pressure Sealing 5.00
Ejector Seats 186.00
Instrument Pack Structure 670.61
Instrumentation 2817.00
Additional Fire Protection 1554100
BASIC WEIGHT 3,819

Bl .5.2 Maximum Gross Welght

BASIC WEIGHT 43,819
OPERATIONAL LOAD (less fuel) 96k
Crew 430.00

BnLil 130.39
Alcohol for Radome De-Icing 22.00
Residual Fuel 218.40

Oxygen Charge 13.39

Engine Fire Extinguisher Fluid 25.00

Water for Alr Conditlioning 125.00
OPERATIONAIL WEIGHT EMPTY 4L, 783
Maximum Internal Fuel 2,5%4 Gal.

@ 7.8 tb.76al. ’ 19,843
MAX IMUM GROSS WEIGHT 64,626
One Half Internal Fuel 95021
HALF FUEL WEIGHT 54,705

SECRET
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3.1.5.3 Unit Weights

(a) Wing Group (Gross Area 1225 sq. ft.) 8.154 lo+/sq. f&.

(b) Vertical Tail (Gross Area 158.79 sq. ft.) 6.298
1b./8g. Lt

(c) Puel System (Capacity 2544 Imp. Gal.) .295 1b./
Imp. Gal.

(&) Lubrication System - Not applicable.
(e) Cooling System - Not applicable.
3.1.5.4 Balance
The c.g. limits of the aircraft are estimated to be:
Forward Limit 28% of the M.A.C. (limited structurally)

Aft Limit 31% of the M.A.C. (limited aerodynam%c—
ally

SECRET
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3.1.6 Areas (Not to be used for inspection purposes)

Wing area (including ailerons, elevators,

and 390.50 sq. ft. of fuselage,

and not including 28.63 sq. ft.

of extended leading edge)..........1225.00 8q. ft.
Alleron area (aft of hinge 1line)....ecceveon 66550 8G .00
Elevator area (aft of hinge 1line)......... .. 106.90 sq. ft.
Vertical tail area (Ihcluding rudder)....... 158.79 sqe =L
PN ST < selais e iolo sislsial v olsoie aisls'solers s siaratels s ais 120.62 8q. ft.
Rudder area (aft of hinge line).c.ceceeaesa. 38.17 sq. ft.
Speed brake area - 2 - %Projected).......... 14.367 sq. f£t.

3.1.7 Dimensions and General Data (Not to be used for inspection
purposes)

3.1.7.1 Wings (Reference Figure 13)

SPAN ¢ oo v's s alalelaiassleciiiaeslalalorsnionis s swasi e « 5O THLHO 008N,
CITiEh e ) e JReR AR 00 D O A O O G A S S S A ST A G oG LT B 1L s

= Constructlon Tip..... B e 4 £t. 4.98 in.
Mean Aerodynamic Chord..ssscscssssossscass 30 fL. 2.61 in.

Airfoll Section - Inner Wing
- Profile.... .0003.5-6-3.7 %Modifiedg
= Cambe P cviesvis as s ses o LOOT5 (Modified
- Outer Wing
- Profile.... .0003.5-6-3.7 (Modified)
cees .0003.8-6-3.7
- Camber...e oo es.. 0075 (Modified)
Tncldence = RODG e oiesca e siilseasaasaasuasassissdas Oidegnecs
= Constructlon TiP. ceeeccscssoscuseesne O degrees

ARNEd e 1e -slc s olel s sinlalsiae = shelisia s skes ehalafers sl ake ceees 4.00 degrees
Aspect RatiOecoevececsosrcotcaascanscsnscnoas 2.04
Allerons - Span (each).eeeocevsccncans «evs 10 ££. ©.00 in.

- Chord (average percent wing chord)
~ ROOT . s es 254 (35
- Tip.s.... 35.000
Elevators - Span (each)....cececeseascasess 10 ft. 2.00 in.
- Chord (average percent wing chord)
- Root..... 14.109
- Tip..s... 25.735

Bl (a2 Horizontal Tail

Not applicable.
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Vertical Taill

Span © 9 90 00 00000509 OO0 O0 00000000 00CS0 0 eSS 12 rto 10-50 in.
Chord = R o0E N el e s e eleters stersisle = lo e o ohe s la i ON £ R OB GG AN
—SConstrretlon TAp i e - lolalatss 5 f£%. 8.00 1n.
Mean Aerodynamic Chord ...ececcosessssass 13 ft. 6041 1in.
AL1rfoll Section .eeessececasccases 0004-6-3.7 (Modified)
Sweep Back - Ieading EAge eececescccncons 59.34 degrees
~ Tralling EAZe #d.ssecescsvss 33.08 degrees
S CHOMM. & v sins o msninsaimsias 55.00 degrees
AEpect REGHO < otears s e als s vilalsrs oo slaleie o s sielsre 1.04%
Rudder - Span (average) «..ecesceseseesee 9 ££. 11.00 in.
- Chord (average percent vertical
tall chord).: ... 30.00 1in.

Speed Brakes

P8R (886h) eviecescvnnanrrnncnasineansre 2 DEe 1.08 1a.
CHODPA sessveevsnssnssnssmanssscsnsesnsassss % £E. 100 dn.

Height of Alrcraft

Reference to ground static line (approx)... 21 ft. 3.00 in.

Length of Aircraft (Not including 3 ft. (approx.) probe)

Alrcraft reference line level e.eeesesssss 77 £t. 9.65 in.
Propeller
Not applilcable.

Landing Gear

mad‘.'ll.."'.o‘.'.l....'.-.ll.lt.-...000 25 fto 1-56 in-
WHEEL BEBE scnvescsssnsnnsnses saserssensss 30 e 1.00 1m.

Ground Angle

Angle between aircraft reference line and
ground static 1ine ..eceescecenccceconcencens 4.55 degrees
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Control Surfaces and Corresponding Control Movements
(Not to be used for inspection purposes)

Surface Control
Movement Movement
Allerons: up and down 19° %4.209 q
Elevators: up 30° 4,50
down 200 9.67°
Rudder; left and right 300 3.25 in
Speed Brake 60° -
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3.2 Construction

3.2.1 General Interior

A pressurized compartment for the accommodation of the crew
and incorporating 1nstrumkntsy controls, and stowages as
described in the appropriate sections of this specification
shall be located in the nose section of the aircraft. The
front cockplit shall be equipped to accommodate the pllot,

and the rear cockplt equipped to accommodate an observer.

It shall be possible for the pilot to perform all the nor-
mal and emergency functions required to fly the alrcraft
without the asslstance or presence of the second crew member.
The cockpit compartment shall be enclosed by a fixed wind-
shield and two split clamshell type canopies. Equipment and
service compartments shall be as described in paragraph 3.7.5.

3.2.2 Materials

Materials used in construction of the airframe and contractor
furnished equipment shall conform to:

(a) Regquirements issued by D.N.D or approved by the RCAF
as covered by CAP 479 Part 5; or

(b) Requirements covered by ARDCM 80-1; or

\

(¢) R.C.A.F. approved Company Specifications.

W
n
W

Standards

Standards used in conatruction of the alrframe shall conform
€03

(a) Standards issued or approved by the R.C.A.F.;, as
" covered by CAP 479 Part 5; or

(b) ABC Stand

rds to the extent agreed hetween the R.C.A.F.
and the n s =

aris
ompany and as

(c) Standards covered byARDCM 80-1; or
¢

.J [ ’
=t
=

.

(

(d) R.C.A.F. approved Company design standards

3.2.4 Workmanship

A1l workmanship and shop practice shall be in accordance
wztb accepted standards of aeronautical engineering practice.
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Production, Maintenance, and Repair

The design of the aircraft shall be such as to be suitable
for large scale production. Consideration shall be given
during the design to provide access to the aircraft and
installed equipment to facilitate ease of replacement,
maintenance and repair. Maintenance provisions incorpor-
ated in the aircraft and the equipment installed therein
shall conform to: '

(a) Requirements covered by CAP 479 or as otherwise agreed
between the R.C.A.F. and the Company.

(b) Requirements covered by ARDCM 80-1.

The above considerations and requirements shall be subord-
inate only to the fulfillment of the primary role of the
alrcraft and to the safety of the crew.

Climatic Conditions

The alrcraft shall be designed to meet the environmental
conditions given in ARDCM ©0O-1, and additionally for oper-
ation within the design flight conditions.

All contractor furnished equipment installed in the alrcraft
shall be designed to meet the environmental conditions given
in ARDCM 80-1 and additionally, where the pressure altitude
and/or temperature is in excess of that covered by ARDCM
80-1 the requirements in the Company Equipment Specificat-
ions and Company Specification Avrocan E-266, as applicable,
shall govern.

Noise and Vibration

The aircraft shall be designed so that the local vibration
characteristics shall not exceed the limits specified in
the applicable equipment specification.

Noise levels at the head positions of the occupants at
their respective stations, during flight under crulsing
conditions, shall not normally exceed the values as given
in CAP 479 paragraph 20.04.

Processes

Processes used in construction of the alrframe and con-
tractor furnished equipment incorporated in the various
systems installed therein shall conform to:

SECRET




PAGE 29
AAMS-105/1
DECEMBER 1956

1' QO

(&) Requ LV: issued Dby
R.CoA.F overed by

D.N.D. or approved by th
CAP 479 Part 5y or

Fei)

{(v) Requirements covered by ARDCM 80-1.

3.2.9 Finish

The finish on all parts and

3.2.10
3.2.10.1

3.2.10.2

3,2.12

3.2.13

ance with R.C.A.F. approved
CS-D-2, and CAP 479 Part 5.

Colour Scheme and Identiflic

components shall be in accord-
Avro Aircraft Company Standard

ation Markin

The aircraft exterior col
conform to faz CAP H?Q Ch
{b) Companmy dr

\

£~
cation

our ac and markings shall

apt

awines

>heme
6; or
where not covered by (a) .

zcnform to

gshall be markgd
ication 98-24105-5.

conduilt in the alr-
th CAP 479 Chapter §
ag may be requilred

shai be in accord-
cation MIL-W-50884a,
R.C.A.F. and the

s listed in Appendix
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Lubrication

The lubrication schedule and types of lubricants to be
used shall be as detalled in the Description and Mainten-
ance Instructions for the CF-105 aircraft.

Equipment

Contractor furnished equipment incorporated in the various
systems installed in the aircraft shall conform to:

(a) Requirements issued by D.N.D. or approved by the
R.C.A.F. as covered by CAP 479 Part 5; or

(v) Requirements covered by ARDCM 80-1; or
(c) R.C.A.F. approved Company Specifications.

Government supplied equipment, specifled as a mandatory
requirement by the R.C.A.F., shall be installed without
modification or adjustment, except to the extent of normal
minor calibration or adjustment.

Where a degree of performance to meet the specification
requirements is obtailnable only by a process of testing
and/or selection or selective matching of Government
supplied equipment, then such testing or selective pro-
cess shall not be considered a part of the requirements

of thils specification and upon the subsequent interchange
of related components the aircraft performance obtained

by such testing and selective process is no longer assured.

Where failure of Government supplied equipment to provide
a degree of performance necessary to meet the specificat-
ion requirements for the ailrcraft is indicative of a modl-
fication requirement of such equipment, then the Company
shall notify the R.C.A.F. and recommend such modification
for such equipment as it may deem necessary, but shall

not undertake such a program of modification as a part of
the requirements of this specification.
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3.3 Aerodynamics

3.3.1 General

The aircraft shall be a high wing, delta planform with 4°
anhedral, and of moderate wing loading. The utmost consider-
ation shall be given to cleanness of design with all antennas
flush mounted and protuberances kept to a minimum.

The aerodynamic characteristics of the aircraft shall be
such as to permit the accomplishment of the primary role as
defined in R.C.A.F. Specification AIR T7-4, except as limited
by the J-75 engine installation.

3.3.1.1 Special Characteristics

The wing leading edge shall be slotted, extended and
drooped (as described in paragraphs 3.1.7 and 3.5.2.3)
to prevent "pitch-up" at high 1ift coefficients and to
produce favourable air-flow conditions in the fuselage
- tall - wing root region.

A maximum camber of 0.75% C (negative) shall be incorpor-

ated 1n the wing design in order to effectively reduce ,
the required elevator deflection at design speed and alti-
tude, thus effectively reducing the trim drag.

The alir 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 shock wave nor-
mal to the ramp in order to reduce intake pressure
losses.

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

(¢c) Provide for a minimum amount of spillage drag at
supersonlic mach numbers.

A boundary layer bleed shall be installed between each
fixed ramp and the fuselage, and on each 1ntake ramp face,
to prevent boundary air from the forward fuselage and in-
take ramps from entering the intakes, thus improving in-
take efficiency.
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3.3.1.1 Special Characteristics (Cont'd)

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

3.3.1.2 Aerodynamic Data

Aerodynamic data, including 1ift, moment, drag, yaw,
thrust, take-off and landing, stability and controlla-
bility characteristics of the alrcraft will be found 1in
the reports listed in Appendix III.

3.3.2 Stabllity and Control

The ailrcraft shall be designed to meet the stability and
control requirements of Specification MIL-F-8785 except as
stated in Avro Aircraft Report Number Aero Data 89.

3.3.3 Aero-Elasticilty

Flutter and divergence calculations shall be computed in
accordance with the requirements of U.S.A.F. Specification
1817,
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3.4  Structural Design Criteria

The structural design of the aircraft shall be in accordance

with the requirements of Specification MIL-S-5700 and limit
load factors as stated below, and shall be based on a weight
for stress analysis of 47,000 1b.

3.4.1 Limit Flight Load Factors

3.4.1.1 Gross Weight for Stress Analysis 47,000 Lb.
(clean configuration)

Maneuver
Positive +7.33%
Negative -3.00
Gust **
Poslitive +5.2
Negative -3.2

*The 1imit load factor shall decrease from 7.33 due to
the effect of skin temperature rise as shown on flight
envelopes 12 to 20 inclusive.
**Vertical Velocity of 55 feet per second.

3.4,1.2 Weight in Excess of 47,000 Lb.

In the clean configuration and at welghts in excess
of 47,000 1b., the aircraft limit flight load factor
shall be:

Maneuver

i

n, = 47000n
i W

ng (n-1) 47000 + 1

W

Gust

L}

3.4.1.3 Flight Envelopes

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

Sea Level Filpure 12 Page 35
10,000 feet: Figure 13 Page 36
20,000 feet: Pigure 14 Page 37
30,000 Feet: Figure 15 Page 38
Tropopause: Figure 16 Page 39
40,000 feet: Figure 17 Page 40
50,000 feet: Figure 18 Page 41
60,000 feet: Figure 19 Page 42
70,000 feet: Figure 20 Page 43
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3.4.1.3

3-4.104

3.4.1.5

3.4.2

3.4.3

3.4.4

3.4.5

Flight Envelopes (Cont'd)

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. H = Positive Gust-Vertical Velocity of 55 ft.

per second
Line J = Negative Gust-Vertical Velocity of 55 ft.
per second : :

Load Factors in Roll

The 1imit flight maneuver load factors in rolling shall
be in accordance with the requirements of MIL-S-5702 ex-
cept that the maximum load factor in a rolling pull-out
shall be 4.89.

Load Factors in Spin

The 1limlt flight maneuver load factors in spin shall be
in accordance with the requirements of MIL-S-5T702 except
that yawing velocity in a flat spin shall be reduced
from 5 radians per second to 3.5 radians per second.

Limit Ground I,cad Factors

The design 1limit ground load factors shall be computed in
accordance with the requirements of Specification.Bulletin

ANC"20
Limit Diving Speed

The 1imit diving speed shall be as shown on the: flight
envelopes (Reference paragraph 3.4.1).

Ditching Criteria

Not applicable.
Ultimate Loads

All 1imit loads derived from the above criteria shall be
multiplied by 1.365 to obtain ultimate loads.
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CF105 FLIGHT ENVELOPE

SEA LEVEL

Structural Limit Maneuver
Load Factor for a Stressing
Weight of 47,000 1b.
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CF105 FLIGHT ENVELOPE

10,000 FT.

Structural Limit Maneuyer
Load Factor for a Stressing
Weight of 47,000 1b.
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CF105 FLIGHT ENVELOPE
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CF105 FLIGHT ENVELOPE

30,000 FT.

Structural Limit Maneuver
Load Factor for a Stressing
Weight of 47,000 Ib.
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CF105 FLIGHT ENVELOPE

TROPOPAUSE

imit Maneuver
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CF105 FLIGHT ENVELOPE
60,000 FT,.

Structural Limit Maneuver
a

Load Factor for a Stressing
Weight of 47,000 1b.
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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, comprising six main
sectlons on each side of the aircraft center line:

Inner Wing
Outer Wing
Leading Edge
Trailing Edge
Elevator

£ PVAYY
Alleron

Access doors shall be provided for inspection and
maintenance of aircraft services.

3.5.2 Construction

i) sl Inner Wing

The imnner wing shall consist of two sections.

An

inner wing

torque box section shall form the main
he wing assembly and shall consist

skins with spanwise integral

ribs. The three bays formed
stitute four integral fuel tanks.
on root shall be attached to
3f the opposite wing and to a
wfacturing Jjoint.

torque b
ponding
wing center box

inner wing shall comprise a
xillary spar, chordwise ribs
par, and ribs aft of the auxil-
and normal to the axls of the
The forward section shall

ection

Tran

The forward
front spar,
forward of
lary spar runnin
retracted landing
incorporate two i
main landing geal
at manufacturing
root, and '
delta configurati

embly. This section shall be attached
nts to the main spar, the opposite wing
fuselage which 1s indented into the

~

3.5.2.2 Quter Wing

The outer wing shall comprise five spars, stringers,
chordwise inboard and tip ribs, and ribs running normal
to a wing tangency line. It shall be attached to the
inner wing by bolts with loads transmitted to the lnner
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S3.52.2

3.5.2.3

3.5.2.4

OQuter Wing (Cont'd)

wing through the skin atts nment, at a front spar joint,
a rear spar Jjolnt, and three int rmedlate vertical shear
Joints. The outer wing shall house the aileron control

unit forward of the rear spar.

T+ D ¢t

Leading Edge

The leading
with struectur
A8 a structural
the structure of

shall comprise three sections
normal to the front spar line.
leading edge shall supplement
outer wing panels. At the
outer chord of ti 8 ] panel the leading edge shall
be slotted 5% of the chord and 64" spanwise. The leading
edge from outboard of the slot to the wing tip shall be
extended forward along the chord line 10% of the chord.
The leading edge assembly shall be attached to the inner
and outer wing ps at anufacturing joints.

=

rnad1ine Bd&
z£§iﬁicmm

The trailing eds 1all be divided intoe three gectilons
for the purpos t

An inner trailing ige shall extend outboard from the
wing center box the inboard chordline of the elevator
and shall be anufacturing detail build-up section of
81x spanwis hi ’ ns bolted at manu-
facturing the wing center box,
inner trailing edge

control unit.

wise ribs, six of
linkage. The
bolted to the inner
uter trailing edge.

ajileron control box,
alleron and shall com-
ernal ribs at approxi-
1ich shall support the
trailing edge section
of the outer wing panel

(3R
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3.5.3

®

3.5.4
3.5.5

J.5.6

3.5.7

3.5.8

PAGE 46

Allerons

The allerons shall be of stressed skin construc ; -
ing aluminum alloy skins, a hinge spar, and ribgiggﬁn;géliz
normal to the spar line. Seven main ribs shall connect to
the aileron linkage 1in the outer trailing edge section of
the outer wing. The ailleron shall be hinged to the wing
trailing edge by a piano hinge along the topside for the
full span of the movable surface and shall be fully shrouded
along the underside.

The angular motion of the ailleron shall be 19° up and 19°
down from the hinge center line. The centroid of the ailer-
on area shall be 19.138 feet from the aircraft center line.

The design of the flying control system and 1ts power oper-

it%on shall obviate the necessity for aerodynamic and static
alance.

Alleron Tabs

Not applicable.

Lift and Drag Increasing Devices

Not applicable.

Speed Brakes

Speed brakes installed on fuselage (Reference paragraph

3:7:6).
Elevator

The elevator shall be of stressed skin construction, utiliz-
ing aluminum alloy skin, a hinge spar, and ribs running nor-
mal to the spar line. Six maln ribs shall connect to the
elevator linkage in the wing center trailing edge section.
The elevator shall be hinged to the wing tralling edge by a
plano hinge along the top side for the full span of the mov-
able surface and shall be fully shrouded along the underside.
The angular motion of the elevator shall be 30° up and 20°
down from the hinge center line. The design of the flying
control system and its power operation shall obviate the
necessity for aerodynamic and statlc balance.

Elevator Tabs

Not applicable.
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6  Tall Group
.6.1 Description and Components

The tail gfoup shall comprise a fin and rudder. Due to the
aerodynamic configuration of the aircraft there shall be no
horizontal stabllizer and the elevator shall be included as
a section of the wing group.

3.6.2 Stabilizer
Not applicable.

3.6.3 Elevator

Elgva%ors installed on wing surface (Reference paragraph
3.5.7). ‘

3.6.4 Elevator Tabs

Not applicable.
3.6.5 Fin

The fin shall be of aluminum alloy stressed skin constraegtim
and shall consist of two sections, a main structural assembly
nd a rudder control linkage box aft of the rear spar. The
main structure shall comprise five spars, spanwise compression
ribs, and ribs running normal to the rudder hinge line. Loads
shall be transmitted to the wing center box where the fin is
attached at a manufacturing joint. A detachable fin tip of
fibrous material shall be installed to house radio antennas.
Pitot and static pressure heads shall be mounted on the upper
portion of the fin leading edge. The rudder control linkage
shall be housed in the control linkage box, with the control '
unit installed in the fin forward of the main structural
assembly rear spar. Access doors shall be provided for in-
spection, and maintenance of the rudder control unit and

aircraft services.

3.6.6 Rudder

The rudder shall be of stressed skin construction and shall
comprise a hinge spar, an intermediate spar, and ribs run-
ning normal to the hinge spar line. The rudder shall be
supported from the fin by seven hinge ribs, five of which
connect to the rudder control linkage. The angular motlon

of the rudder shall be 30° either way from the aircraft centre
line. The design of the flying control system and its power
operation shall obviate the necessity for eerodynamic and

static balance.
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3.7 Puselage

a7l

Lo [ o

3.7.3

QER

Descrigtion

The fuselage shall be arranged below and extend forward of
the wing and shall be designed to house two turbo-jet
engines, a crew of two, and the ma Jor proportion of the air-
craft service components. The fuselage shall be of rounded
crogs-section from the ngse probe to the engine air intakes
and cockplt where it shall evolve into a slab-sided horizon-
tally oblong cross-section. A pilot's V-type windshield and

a semicircular 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,
center fuselage, duct bay, engine bay, and rear fuselage,
Joined at manufact ng joints. The fuselage shall be of
stressed skin cons ction utilizing aluminum alloy and
magnesium alloy with vertical bulkheads, frames and
longitudinal s in the radar nose, nose fuselage and
center fuselage sections and close pitched frames and longer-
ons 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 center struts between the fuselage main frames
and inner wing spars, and through fuselage skin - underwing
skin Joints.

Crew Stations

2ll provide for a pillot and an observer
seated in tandem kpits in the nose fuselage. The cockpits
shall be separat v & bulkhead with a transparent access
door installed on the bulkhead to provide vielon and communi-
cation between the two crew stations. The cockplts shall be
pressurized in asccordance with paragraph 3.22.1 and sultable
ingulation shall be installed to minlmize heat transfer from
the adjacent skin. cockplt compartment shall be enclosed
by & fixed windshield and two split clamshell type canopies.

The crew stations si

The pilot's windshield and canopy windows shall comprise
optically flat panels of electrically heated tempered glass,
and the rear canopy windows shall comprise curved panels of
tempered glass. Each canopy shall be normally actuated
electrically and locked by a manually operated latch. To
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Crew Stations (Cont'd)

provide for single crew member operation, access to the latch
handle in the rear cockplt shall be gained through the door
in the cockpit separating bulkhead. A canopy actuating switch
shall be installed in each cockpit for the respective canopy.
A switch for each canopy shall be installed in a location
accessible from the aircraft exterior. Emergency opening of
the canopies shall be by means of gas pressure from an ex-
plosive cartridge. Internal and external hand operated
mechanlcal control for emergency cpening shall be provided.
Safety interlocks shall be provided to prevent firing of the
ejection seats with the canopies in the closed position.

The 1line of vision from the pllot's cockpit shall be direct-
1y forward to a line 122 degrees below the horizon, aft to
120 degrees on both sides from a line directly forward, and
with reassonable pilot movement, vertlcal vision on each slde
to a line 30 degrees below the horizon. The pilot's cockplt
shall provide 25 inches clearance across the normal shoulder
location and 36 inches clearance across the normal elbow
location.

Pilot's Cockpit

Manual and automatic flying controls, instruments, warnlng
indicators, and the following items of functional equipment
shall be installed in the pilot's cockplt.

Switches (Operative)

Canopy Opening (Normal)

Alr Conditioning
Pressurilzation Dump Valves

Air Conditioning De-fog

Rain Repellant

High Altitude Light

Fire Warning and Extinguishing
Second Shot Fire Extinguishing
Taxi and Landing Lights
Navigation Lights

Engine Starting

Master Electrical

Alternator

Master Warning Test

Master Warning Reset
Artificial Horizon Erection
Engine Relight

Press-to-test Oxygen Pressure

Speed Brake

SECRET

Controls (Operative)

Air Conditioning > S

Cockpit Lighting ON-OFF and
Intensity

Ianding Gear

Power Control (Throttle)

Anti-g Valve

Emergency Oxygen Starting

Drag Parachute

Parking Brake

Rudder Pedal Adjustment

J4 Compass

Canopy Opening (Emergency)

Radio Compass AN/ARN-

Intercom AN/AIC-10

I.F.F. AN/APX-6

UHF Radio AN/ARC-34

Seat Adjustment

Manual Harness Release
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Pilot's Cockpit (Cont'd)

Switches (Operative) Controls (Operative)
Press-to-Transmit Canopy Lock
Damping System ON-OFF Seat Ejection

Damping System Engage

UHF Antenna Selector

RMI Function Selector
Nose Wheel Steering
Elevator and Aileron Trim
Rudder Trim

UHF/I1.F.F. Emergency Test
Automatic Flying Control System Disconnect
Day and Night Lighting

DC Reset

Anti-Skid

Observer Bail-Out

Engine Fuel

Fuel Cross Feed

Switches (Non-Operative)
Missile Firing Trigger
R.7.3.2 Observer's Cockpit

Instruments, warning indicators, and the following items
of functional equipment shall be installed in the observer's

cockpit.
Switches Controls
Press~to-test Oxygen Pressure Manual Harness Release
Canopy Opening (Normal) . Seat. EJectilon '
High AltituBile Light Seat Adjustment
Press-to-Transmit Emergency Oxygen Starting
I.F.F./TACAN Antenna Selector Canopy Opening (Emergency)
RMI Needle Anti-g Valve
Cockpit Lighting ON-OFF and Canopy Lock

Intensity Radio Compass AN/ARN-6

Intercom AN/AIC-10

Controls (Non-Operative)
TACAN AN/ARN-21
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Not applicable.

Equipment Compartments

Compartments and bays as listed in the following sub-
paragraphs shall be provided for the equipment and com-
ponents of propulsion, armament, electronics, and services
systems. Compartments and bays housing equipment and/or
components requiring a maintained temperature and/or pres-
8ure shall be suitably lnsulated, sedled, and vented as
required. (Reference Section 3.22, Air Conditioning)

Nose Electronics Compartments

11 comprise two electronics compartments.
tment shall 'be constructed of plastic
bonded fibreglass and shall be detachable. The aft compart-
ment shall comprise the fuselage structural area forward of
the pilot's ckpit. Access to the aft compartment shall be
provided by ¢ @0or's, one on elther side of the fuselage.
Conditioned a 121l be supplied to the compartments and
equipment housed in the compartments.

Nose Wheel Well Compartment

Space in the i vell shall be utilized for the
*instdllation L and assocliagted equipment. Con-
‘ditioned air shall be supplied to maintain the temperature
of the forward end of the well. Access shall be gained
through the open wheel well door.

Battery Compartment

shall be located in the nose wheel
ded to the compartment through the
. The compartment shall be provided
and shall be suitably treated against

A battery compartmen
well with acc
open wheel w o
with conditioned air
corroslion.

Forward Fuselage Electronics Compartment

The forward fuse
located immediately

Conditioned air shall
installed egquipment. Ace
hinged doors on the unde

electronics compartment shall be
rward of the armament pack bay.

be provided to the compartment and

88 shall be provided through

slde and sides of the fuselage.
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BN TeHes Air Conditioning Equipment Bay

An alr conditioning equipment bay shall be located
immediately aft of the observer's cockpit. The bay shall
bg supplied with conditioned air, and access to the bay
Sshall be provided by removal of a section of the dorsal
fairing, an air outlet duct, and a shear panel.

3.7.5.6  Oxygen Bay

The oxygen bay shall comprise the dorsal fairing area
immedlately aft of the observer's cockpit. Conditioned
air shall be provided to the bay and installed equipment.
Access shall be gained through the same opening as for
the air conditioning equipment bay.

3.7.-5.7 Armament Pack Bay

The armament pack bay shall comprise a recess in the
underside of the fuselage designed to permit the instal-
lation of interchangeable missile packs. Conditioned air
shall be provided to maintain the internal air temperature
of an installed missile pack.

3.7.5.8 Service Bays

The fuselage areas between the left and right hand air
intakes and engines shall comprise three service bays.
The forward bay shall primarily house electrical equip-
ment, the center bay shall primarily house fuel systenm
and hydraulic system components, and the aft bay shall
house hydraulic system components, and aircraft acces-
sories gear boxes. Access doors and panels for the three
bays shall be installed on the underside of the fuselage.

BT a ) Dorsal Electronics Compartment

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

3.7.6 Speed Brakes

Two symmetrical speed brakes, of aluminum alloy and mag-
nesium alloy box panel construction, shall be installed on
the underside of the duct bay section of the fuselage. The
brakes shall be installed outboard of the frontal area of
the nose landing gear fairing. The brakes shall be
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3.7.6

3.7.7

Speed Brakes (Cont'd)

actuated by a continuous positioning lever powered by the
utility hydraulics system, and shall retract into a sealed
Well recessed into the underside of the fuselage.

Fuselage Power Plant Installation

Reference Section 3.10.
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3.8 Landing Gear

3.8.1

®

3.8.2
3.8.2.1

R.8.22

Description

The landing gear shall be an electrically controlled,
hydraulically actuated tricycle type. The main landing
gear shall retract inward and forward into the inner wing
on a line at 50° to the aircraft center line. The nose
gear shall be steerable and shall retract forward into the
nose fuselage. The hydraulic actuating system shall be de-
S8igned to retract the gear, including door operation, in 5
seconds at ~20°F and 30 seconds at —%SOF. When completely
retracted the landing gear shall be enclosed within the
faired lines of the wing and front fuselage. '

A mechanically releasable and jettisonable drag parachute
shall be installed within the faired lines of the rear
fuselage.

The landing gear shall bé designed in accordance with the
requirements of R.C.A.F. Specification AIR 7-%, and ARDCM
80-1, except as stated in Appendix II and as additionally
stated herein.

Main Landing Gear

Description

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

The upper end of each main landing gear main strut shall
be pivoted between the front and main spars at the outer
end of the inner wing. The strut shall be braced by a
drag strut in the plane of the pivot line and by a tele-
scopic downlock strut in the plane of retraction.

Wheels, Brakes and Brake Controls

The main wheels shall be demountable and fitted with anti-
friction bearings and hydraulically operated multiple disc
brakes. A skid detector shall be installed in the outer
end of each wheel axle to govern a brake anti-skid hydraul-
ic control valve. The hydraulic pressure available for
normal brake operation shall be a maximum of 2130 psi,

and for emergency operation a maximum of 1500 psi (Refer-
ence paragraph 3.14.1.1.3).
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3 8.012

3.8.2.3

3.8.2.4

3.8.2.5
SlotsinrElnsing

3.8.2.5.2

Wheels, Brakes and Brake Controls (Cont'd)

Metered and differential braking shall be obtainable by
operation of toe pedals integral with the rudder pedals.
It shall be possible to loeck the brakes for parking by
full depression of the toe pedals in conjunction with the
positioning of a parking lever located at the left side
of the pilot's cockplt. After engine shutdown the emer-
gency hydraulic supply available from the accumulator
shall permit three full applications of the brakes.

The main wheel brakes shall be applied automatically dur-
ing the retraction cycle and released automatically during
the extension cycle.»

Fires

Tubeless tires (U.S.A.F. 29 x 7.7 Type VII E.H.P.) rated
at 15,500 Lb. static load when inflated to 260 psi shall
be installed.

Shock Absorbers

The shock absorbers shall be of liquid spring design and
shall embody provision for topping up in situ. The shock
absorber fluld shall be a blend of silicone oil and hyd-
raulic oil, to Specification Dowcan 200.

Retracting, Extending ,and Locking Systems

Retraction

Each main landing gear shall be retracted inward and
forward by an hydraullc actuator until an uplock is
engaged. During the retraction cycle, a mechanical
linkage shall draw the shock absorber into the main
strut and rotate the bogie, and a telescopic spring
strut shall position the unloaded bogle in a front
wheel down attitude to permit stowage of the retracted
gear within a wing wheel well.

Extension

Each main landing gear shall be extended outward and
aft by gravity and drag until a downlock 1s engaged.

During the extension cycle, the gear shall be length-

ened and locked, and the bogle rotated to lie in a
plane parallel to the aircraft center line.
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Locking

The downlock and uplock for each main gear shall be
designed to engage mechanically and to be released by
hydraulic actuators. The shock absorper downlock in
the gear main strut shall be designed to lock and un-
lock mechanically.

Controls

A pilot operated landing gear retraction and extension
selector shall be installed to control the actuation of
both main gears and the nose gear. A lock shall be
incorporated in the selector to prevent UP selection
until mlcro-switches have been closed by full extension
of the shock absorbers. The actuation of the main gears
and the main gear locks shall be hydraulically sequenced
in relation to the actuatipn of the main gear doors and
door locks (Reference Section 3.14%). It shall be possible
to reverse £t landing gear, during the re-
traction by reselection.

A dual purpose warning light shall be installed in the
knob of the selector to show either a steady light, in-
dicating the land gear 18 in motion and not locked
up or doy 2 a

shing light, warning that both

ottle 1le are retarded to 1/3 full throttle
a The landing gear 1s retracted. A composite
g position indicator with a three-way indi-
cator for each main gear shall be installed near the
selector.

Emergency Extension

sh button shall release a gate and per-

r selector lever to be depressed below
lon. This action shall release a

the landing gear sub-system to

ate the doors, and permit the

xtend and automatically lock in

Operation
mit the
the norma
pneumatic
release all
main land
the fully

be faired in conformity

vy a main door, a fairing

and a door for the pivoted end
main s [ 1 door shall be hinged parallel
to the aircraft center line and hydraulically actuated.
The pivot ¢ shall be hinged parallel to‘the main gear
pivot line and actuated by a linkage to the malin strut.
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Doors and Fairings (Cont'd)

The main door shall be locked in, and unlocked from, the
down position by a lock within the door actuator, and
locked in the up position by mechanlcally engaged locks
which shall be released by hydraulic actuators.

The main door and door lock actuation shall be hydraulic-
ally 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 re-~
traction actuator.

3.8.3 Auxiliary Landing Gear (Nose Gear)

3.8.3.1

3.8.3.2

3.8.3.3

Description

The steerable nose landing gear shall consist of a'y"
shaped main strut incorporating a liquid spring shock
absorber which shall act in conjunction with a suspension
lever carrying a live axle and co-rotating wheels. The
two upper arms of the main strut shall be pivoted to the
fuselage bulkhead aft of the navigator's cockpit. The
strut shall be braced by a folding, lockable drag strut.
A pneumatic spring strut shall be installed to assist
shock absorber extension during retraction.

mhydraulic self-centering actuator shall be installed on
the gear main strut and linked to the nose wheel suspens-
ion lever to provide for castoring with self-centering of
the wheels, or for steering when steering 1s selected. 3
The nose wheels shall castor, or be steerable, up to 55
on either side. Shimmy damping restrictor valves shall
be installed in the steering actuator hydraulic circuit
to operate when steering 1is not selected.

Wheels

The wheels shall be demountable and retained on the live
axle by splines and lockable axle nuts.

Tires

A tubeless tire (U.S.A.F. 18 x 5.5 Type VII E.H.P.) rated
at 5,050 1b. statlic load when inflated to 170 psi, shall

pe installed on each nose wheel.
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Shock Absorbers

The shock absorber shall be of llquid spring design with
provision for topping up in situ. The shock absorber
fluid shall be a blend of silicone oil and hydraulic oil,
to Specification Dowecan 200.

Retracting, Extending, and Locking Systems

Retraction

The nose landing gear shall be retracted forward and

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

Extension

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

Locking

The uplock and downlock for the nose gear shall engage
méchanically and be re sed by hydraulic actuators.

11l be part of the folding drag
strut. The actusa n of the nose landing gear shall
be hydraulically s ed with the nose landing gear
door (Reference Section 3.14).

The gear downlock sha

Controls

The nose landing gear shall be controlled in conjunction
with the main gear ' e~-way landing gear position
indicator for th shall be 1nstalled as part of
a composite landing ition indicator. (Reference
paragraph 3.0.2.5.4).

Emergency Extenslon

The emergency extension of the nose landing gear shall
be affected by the means employed for the main landing
gear (Reference paragraph 3.8,2.5.5.).

Steering Control

1t inuous pressure on a

ering selection sh
phcibioder e I 0ol column. A microswitch

push button on the
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3.8.3.6

3.8.3.7

3.8.3.8

Steering Control (Cont'd)

shall be installed on the nose gear suspension lever, to
prevent selection of steering unless the nose wheels are
in a loaded attitude. The rudder pedals shall be mechan-~
ically linked to the steering control valve through an
hydraulically operated clutch integral with the valve, and
synchronization of the rudder pedals with the nose wheel
deflection shall be necessary to permit the hydraulic
clutech to engage. A follow-up type steering control
valve shall be installed to permit control of the steer-
ing actuator when steering has been selected.

The steering actuator shall be designed to be self-center-
ing by the action of internal springs and the hydraulic
system return pressure.

Doors and Fairings

The retracted nose landing gear shall be enclosed within
faired lines of the front fuselage by a door and a fair-
ing. The nose gear door shall be hinged to the right hand
edge of the nose wheel well and shall be hydraulically
actuated; the nose gear fairing shall be hinged to the

aft edge of the nose wheel well and actuated by the nose
gear. The door shall be locked in, and unlocked from,

the down position by a lock within the door actuator,

and locked in the up position by mechanically engaged
locks which shall be released by anhydraulic actuator.

Inspection and Malntenance

Access to the nose landing gear for inspection and main-
tenance shall be posaslble when the gear 1s extended.

3.8.4 Drag Parachute

3.8.4.1

Description

A "fist" type ribbon drag parachute pack, including a
spring opened pilot parachute, shall be stowed in a com-
partment in the top of the 8tinger bpetween the two eng-
ine Jet plpe falrings. The pack shall be retained by two
doors which shall maintain the skin line when closed and
receed below the skin line when opened.
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3.8.4.2 Release Gear

The parachute shall be streamed or Jettisoned as required
by a mechanical release controlled by the pilot. The para-
chute shall be attached to the aireraft structure by a

shear pin to permit breakaway of the attachment at a pre-
determined load. :
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3.9 Surface Control System

The surface control system shall be a full
Yy powered
(:) hydraulically actuated, irreversible system, and shéll be
desiﬁgiddtg meet the requirements of ARDCM 80-1 except. as
sSpec =] erein and as additionally stated in the d
(Appendix o eviations

ent hydraulic power circuits with nermal Manual Mode control
effected through command electro-hydraulic servos, and Emer-
gency Mode control effected through mechanical linkages in-
stalled to control the surface actuator valves. Artificial
pilot feel systems shall be provided for both the Manual and
Emergency Modes of control. Space provision shall be made
for an automatic flight control System. An artificial damp-
ing system shall be installed to provide flight damping and
stabilization about all three axes, sideslip minimization

in maneuver, and 8piral stability; in the Manual Mode of
control; and yaw axis damping and stabilization only in

the Emergency Mode of control. Structural provision shall
be made in the wing and fin structure for the instllation

of buzz damper units for each control surface.

The primary flight controls shall be powered by two independ-

Speed brakes powered by the Utility Hydraulic System shall
be installed for use within the subsonic speed range.

3.9.1 Primary Flight Control System

The primary flight control surfaces shall comprise ailerons,
elevators, and a rudder, with surface displacement controlle
by conventional movement of a pilot's control column and
rudder pedals.

An ON-Off power supply control switch and a Manual Mode
"engage" switch shall be installed on the pilot's console.
An Emergency Mode selection switch shall be installed on
the pllot's control column grip. The Emergency Mode of
control shall be in an operable condition at all times
when the surface control hydraulic system is charged, and
elther mode has been selected, and shall automatically be-
come the effective mode of control in the event of fallure

of the Manual Mode.

Three warning lights shall be installed in the pilot's
warning indicator panel, one to indicate that power "ON"
has been selected but neither mode of control has been
selected, one to indicate selection of Emergency mode of
control, and one to indicate disengagement of elther the
roll or pitch axis of the damping system (Reference para.
3.9.4.2). Indication of flying control system hydraulic
power failure shall be provided by two warning indicator
lights and the Master warning indicator lights (Reference

paragraph 3.14.1.2.1).
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Elevators

The control column shall be linked to elevator actuator
control valves by Dbell cranks, quadrants, cables, and
push rods, with 8tick force transducers installed in the
control column. In the manual mode of control the trans-
ducers shall transmit the pllot's input stick forces asg
electrical signals through an amplifier to the elevator
parallel (command) servo. Stick forte command sighals
shall be limited such that "g" loads exceeding the struct-
ural integrity of the aircraft shall not be transmitted.
The parallel servo shall be connected by a mechanical linlk
age to the control valves of the elevator hydraulic act-
uators. In the emergency mode of control the parallel
servo shall be in idling configuration, with the control
column movement transmitted through the mechanical link-
age direct to the actuator control valves.

Allerons

The control column shall be linked to aileron actuator
control valve by bell cranks, quadrants, cables, and push
rods, wilth stick force transducers installed in the linkage .
In the manual mode of control the transducers shall trans-
mit the pilot's input stick forces as electrical signals
through an amplifier to the aileron parallel (command)
servo. Stick force command signals shall be limited such
that roll rates exceeding the structural integrity of the
alrcraft shall not be transmitted. The parallel servo
shall be connected by a mechanical linkage to the control
valves of the alleron hydraulic actuators. In the emer-
gency mode of control the parallel servo shall be in idlimg
configuration, with the control column movement transmitted
through the mechanical linkage direct to the actuator con-
trol valves. .

Rudder

Co-ordinated rudder control in the manual mode of control
shall be provided by the damping system (Reference para-
graph 3.9.4.23}). A mechanical linkage comprising bell
cranks, quadrants, cables, and push rods shall connect
the rudder pedals to the rudder hydraulic actuator con-
trol valves for the emergency mode of control, and to
permit the pllot to override the damping system rudder
co-oridination functions during maneuvers requiring un-

co-ordinated control.
Artificial Feel
Manual Mode Ariificlal Feel

Manual mode artificial feel for the elevators, shall be
provided by feel springs earthed to the alrcraft structure,
the earthing point being monitored by the differential
pressure across the piston of the parallel servo such

that feel springs relieve the servo load. The stick
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Manual Mode Artificial Feel (Cont'a)

force per "g" shall be essentially constant for a
flight conditions. i

Manual mode artificial feel for the ailerons shall be
provided by the parallel servos which shall provide

feel reaction against control column movement. Adleron
stick force per unit rate of roll shall be approximately
constant.

A rudder feel and trim unit shall De installed and shall
incorporate an electrically driven adjustment linkage which
Bhall automatically govern the rudder pedal load per unit
of rudder surface deflection as a function of the com-
pressible dynamic pressure.

Emergency Mode Artificial Feel

Elevator and aileron emergency mode artificial feel
units shall comprise positional Spring units installed
between the control linkage and the aircrarft structure,
with electrical trimming devices incorporated between tie
feel units and the structure. A bob-weight installed on
an elevator control linkage torque tube shall supplement
the elevator feel unit, providing additional feel in
proportion to the "g" load in the pitching axis. The
rudder feel shall be as described for the manual mode.

Cable Tensioning Devices

Cable tension regulators shall be installed in each con-
trol axis cable system at the forward fuselage end of the
cable runs with additional aileron control cable tension
regulators installed in the aft fuselage inner wing area.

Vulnerability and Duplication

Vulnerabllity of the flying control system to anticipated
types of aircraft damage shall be kept to the lowest de-
gree possible by utilization of inherent protection afford
ed by aircraft structural components. The flying control
hydraulic system shall be a duplicate system up to control

surface actuators.

3.9.2 Secondary Flight Control System

3.9.2.1

3.9.2.2

Lift and Drag Increasing Devices

Not applicable.

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

SECRET




3.9.2.2

3.9.3

3.9.4
3.9.4.1

H.9.4.9

PAGE 65
AAMS-105/1
DECEMBER 1956

Speed Brakes (Cont'a)

hand engine throttle lever in the pilot's cockpit. The
Switch shall be of the 3-position type with EXTEND, HOLD,
and RETRACT positions and shall control the actuators
through an hydraulic selector valve. The selector valve
shall 1limit speed brake extension to speeds below Mach 1,
and shall control the degree of deflection in relation to
speed brake air loads (Reference paragraph 3.14.1.1.4).

Trim Control Systems

Aircraft trim for both the normal and emergency mode of
control shall be effected by the actuation of an elevator
and aileron trim selector button installed on the control
column grip and a rudder trim swiltch installed on the pilot's
left hand console. A control surface position indicator
shall be installed on the pllot's left hand console.

Elevator and aileron trim ad justment
control shall be provided by an el
which shall provide a signal to
force transducer signals with a

for the manual mode of
>trical trimming unit
8titute for the stick
sultant zero stick force.

Elevator and aileron trim
shall be provided by trim
Roint of the feel
and the emergency
and trim unit

ne emergency mode of control
repositioning the earthing
* trim for both the manual

e provided by the rudder feel
agraph 3.9.1.4.1).

Automatic Flight Control Systems

: Not applicabie.

Artificial Damping

through the flying con-

trol hydraulic syste d normal damping operable in

conjunctlion with the Manual Mode of control and emergency

daméiﬂﬁ operable in conjunction with the Emergency Mode
mping ,

of control.

Electrical power for operation of the damping system spall
be provided by the aircraft power supply. A system fallure
in elther the 3 ht controls Mapual Mode of con-
trol or ! 11 operation shall automatic-
ally tr: lg system to emergency operation.
Pilot control of i 1l and emergency damping shall be
effected in conjunction with Manual Mode and Emergency

Mode selection, with roll and pitch axils cut—o%t re-~ |
engagement controlled throug@ the Manual Mode “engage
switch (Reference paragraph 3.9.1).
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Artificial Damping System(Cont'd)

Damping system warning indication shall be provided by
the flylng control system indicator lights (Reference
paragraph 3.9.1).

Normal Damping

Normal operation shall provide automatic damping of
short period oscillations about the three axes, control
of spiral stability, and sideslip minimization in mane-
uver, in conjunction with the Manual Mode of Control.

Provision shall be made in the rudder damping circuit

to permit the pilot to produce intentional sideslip. To
safeguard the aircraft in the event of failure of the
normal damping system, maneuver sensitive pitch and roll
cut-out switches and a maneuver sensitive yaw axls trans-
fer switch shall be installed to disengage the normal
damping system and engage the emergency mode artificial
feel and emergency yaw axis damping. The switches shall
select the emergency function prior to the structural
integrity limits being exceeded. It shall be possible

to re-engage the normal damping by means of the "engage"
switch in the pillot's cockpit (Reference paragraph 3.9.1).
To prevent structural damage due to inertia-cross-coupling
effects of high rolling velocities, the maximum command
rate of roll shall be automatically decreased whenever
sufficient sideslip occurs to exceed approximately half
the allowable structural loads.

Air data from pitot and static systems, (Reference para-
graph 3.13.2), shall be combined with data from the
damping system flight sensing instruments (gyros, ac-
celerometers) for scheduling of alleron, elevator, and
rudder, position control signals. These scheduled
signals shall be continuously tpansmitted by magnetic
amplifiers to the approprilate differential servos
located on the actuation jacks of the control surfaces.
In response to the applied signals the differential
servos shall operate the hydraulic valves which control
the surface actuation Jjacks resulting in ad justment of
the control surfaces according to the sensed aircraft
stabillity requirements. Mechanical and electrical.
feedbacks in the system provide closed 1loop stablli-

zation.

SECRET




PAGE 67
AAMS-105/1
DECEMBER 1956

3.9.%4.2.2 Emergency Damping

The emergency damping shall effectively comprise a
duplication of the normal yaw axls damping channel com-
ponents, to provide a limited structural integrity pro-
tection in the event of normal damping system failure.

BL0.5 Inspection, Maintenance and Repair

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

\D

Section

3.10.1

3.10.2

3.10.4

Description and Components

The engine bay shall form an integral part of the fuselage
structure and shall house two power plants, together with
rarious accessories.

Construction

Construction shall be in accordance with paragraph 3.7.2.

wo planes of attachment
ircraft structure.

consist of two ball-and-
» suspended from the wing
g attachment points for the
The male half of the inboard
pad provided on the engine
‘w;d mounts shall be designed to
cal, and si loads, and tﬁ permit
he mounting point. Separate
rom the wing structure shall
each outboard engine mount.
he ha.a and socket Jjoint,

: spigot attached to
rd housing. The out-
bsorb vertical loads

e

A s attach-
er line, and
rizontal center
the wing struc-
slde loads only.
shall be secured by hangar
he wing strvﬂture where
] to an interconnecting
1K > shall be desj%ued
to prevent icceptable
the engine turbine
ach outhoard linkage
during installation,

Vibration

Not Applicable.
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3.10.5

3.10.6

3.10.7

Pire Walls

The engine shrouds and steel liners described in paragraph
3.11.2 shall form the fire walls. '

Cowling and Cowl PFlapse

Not applicable.

Inspection and Maintenance

Access doors shall be provided for inspection, maintenance,
removal and installation of engines and accessories. The

fuselage tall cones and stlnger shall be removable for
engine change.
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Slebik Propulsion

The propulsion system shall be desi

gned to the requirements
of E.C.A.F. Specification AIR 7-4 and ARDCM 80-1 gxcept gs
st? ed herein and in Appendix II (Deviations).

3.11.1

B 11,2

®w®

Engines

The aircraft shall be powered by two Pratt and Whitne
turboJet engines. Each engine shall have a static seg iggel
military thrust rating of 15,500 pounds and a maximum thrust
rating, with afterburner, of 23,500 pounds. (Reference
P.W.A. Specifications 2611 and 2605).

Engine Installation

Each engine and afterburner shall be contained in a shroud
fabricated from aluminum alloy and titanium.

The accessory and compressor section shall be separated
from the burner and taill pipe section by a transverse
titanium firewall.

Forward of the transverse fire wall the upper segment of
the engine shall be encased by a titanium can, the lower
gsegment being sealed by longitudinal fire seals, thereby
isolating the accessories compartment from the compressor
section. The compressor section shall be defined as Zone 1.

A fireproof ceramically insulated stainless steel liner
shall be installed in sections around the engine aft of
the transverse firewall. The area between the engine and
the 1liner shall be defined as Zone 2.

ﬁngine mounts shall be in accordance with paragraph 3.10.3
and the afterburner shall be mounted rigidly to the engine.

A1l services shall be quickly detachable to facilitate
engine removal and, except for engine air bleeds, shall
enter the engine shrouds in the region of the access
doors in the underside of the engine bays.

Engine installation and removal shall be carried out using
an engine stand. Raills installed from the stand to brack-
ets within the englne shroud, shall, on engine installation
automatically locate the engine in the mounting position.
Securing of the engine mounts shall 1ift the engine guffic-

iently to permit removal of the rails.
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Ji

3.11.3 Engine Driven Accessories

3.11.3.1

3.11.3.2

Descrigtion

An alternator, with constant speed hydraulic drive, shall
be mounted on the accessories pad at each engine ialet
face. The constant speed drive shall consist of a com-
bination hydraulic pump and motor, the fluid for which

ihall be supplied from the accessories gear box oil sys-
em.

One gear box shall be mounted on the accessories drive

of each engine beneath the high pressure compressor
housing. The starter and generator pads shall be util-
1zed for mounting the gear boxes which shall be driven
from the starter pads only. Each gear box shall provide
a mounting for an air turbine englne starter, and a power
take-off for an aircraft accessories gear box.

Remote Gear Boxes and Drives

Two aircraft accessorles gear boxes shall be located be-
tween the engines, each shaft-driven from the adjacent
power take-off. Each gear box shall drive three hydraulic
pumps and provide a power take~off to drive the fuel
booster pump.

3.11.4 Air Induction System

3.11.4.1

Description and Components

The alr intakes shall be located outboard of the crew
stations. They shall be approximately "D" shaped and
external compression shall be achleved by a two dimension-
al 12° wedge shape ramp attached to the side of the fuse-
lage. The duct from inlet to engine shall diverge from
5.% square feet at the inlet to 7.1 square feet at 9 feef
from the inlet, then hold a constant dlameter circular
section back to the compressor face.

e boundary layer air of the fuselage shall pass beneath
Eﬁe ?amp 1ezving the "clean" air to approach the intake.
This alr in turn builds up 1ts 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. The ailr
then entering the intake shall have the least possible
turbulence, therefore the maximum relative speed (ram

pressure).
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3.11.4.2 Air Filters
Not applicable.
3.11.4.3 Intercoolers

Not applicable.
3.11.5 Exhaust System

The turbine exhaust shall be forced rearward through a
nozzle with an orifice which automatically increases in
area when afterburning is selected. To improve cooling
alr flow and provide an increase in thrust, the steel
liner surrounding the nozzle shall form an afterburner
€ jectont

Thermocouples shall be installed in each Jjet pipe to pro-
vide exhaust temperature sensing.

The design of the exhaust system shall permit longitudinal
and radlal expansion and contraction of the exhaust system
components.

3.11.6 Cooling System

3.11.6.1 Engine Cooling

At speeds less than Mach 0.5,ventilating and cooling air
shall be drawn through spring loaded, inwardly opening
doors at the forward end of the rear engine zone. The
alr shall be induced through the afterburner section by an
afterburner e jector, and through the accessories section
by an engine air supplied ejectors (Engine compressor
alr shall not be supplied to this ejector at speeds in
excess of Mach 0.5).

At speeds in excess of Mach 0.5 cooling shall be provided
by ailr entering the upper segment of a peripheral intake
immediately upstream of the compressor face and circulat-

@ ing around the engine and accessories. The flow of air
. shgll be controlled by gills which shall be designed to

close at speeds below Mach 0.5.

ircumference
ngine coollng air shall be exhausted at the c

Efgthe afterburner taill pipe, and accessorles coollng air
through an ejector nozzle on the underside of the ailrcraft.
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Heat Exchangers

A fuel cooled heat
coolling segments
bay. Two segmen!
utility hydraui:
cool the hydraul
hydraulic kv,.t~"r
the const: S
and two

r¢uin5 elght separate
ed in the centre service
ned and utilized to cool
nt shall be utilized to
e two iiyimg control
i ed to cool
f each engine,
ing engine oil,
with each

H”’J

N

engine.

left hand in-
and a right
nits, hall be
heat exchangers
>gmeﬂt of the
changer units

of one of the
speed drive

t hand units
;yl“@ control hy-

} drﬁva and gear box oil,
raulic system oil.

ed system
mentarv cooling

fficient capaclty to meet
stalled in the aircraft.

during inverted flight
at sea level, or for

0,000 feet altitude.

Full fuel r
Shaﬁi YH p’ . i ~ T ‘~ ‘,
approximately 45 seconds
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Description and Components

The fuel system shall be basically divided Intonl -

and right~hand Sub-systems. Fuel shall be transf2£§egand
from the wing auxiliary tanks of each sub-system to the
respective main (collector) tank by pressurization (Refer-
énce paragraph 3.11.8.10). Fuel from the fuselage tanks

A booster pump submerged in each main tank, and driven
by the airframe accessories gearbox, shall supply fuel
to the engine feed manifolds. In the event of pump
failure, tank pressurization shall provide fuel flow
through a by-pass around the inoperative pump.

A manually operated cross-feed system shall be installed
to permit the transfer of fuel from either sub-system to
either engine in order to maintain lateral balznce in
case of single engine failure.

Fuel shut-off valves shall be installed ad jacent to the
engine fire walls to provide for isolation of each en-
gine. Actuation of either engine fire extinguishing

system shall automatically close the appropriate valve.

Switches shall be installed in the nose wheel well for

ground control of the shut-off valves.

Fuel Specification and Grade

The fuel system shall be designed for the normal use of
Aviation Turbine Fuel Type IEF3GP22b (MIL-F-5624C Grade
JP4), limited operations and ferry mission use of Aviation
Turbine Fuel Type I 3-GP-23b (MI L-F-5616 Grade JPl), and
for limited ferry mission use of Aviation Fuel 3-GP-25c

(MIL-F-5572A).
Fuel Tanks

wing tanks and two fuselage tanks shall constitute
Egzlxgin f%el 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 fuselage tank. One
wing tank in each system shall serve as a main (collector)

tank.

1 part
The wing tanks shall be fabricated as an integra
of the %ing structure and the fuselage tanks shall con-
sist of bladder type cells installed in aluminum alloy

shells.
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Tank Capacities

Tank design shall be based
on the use of fue
specific gravity of -7, and shall provide rérwigh *

expansion spa
Gepacits pace of a minimum of 3% of the normal fuel

The tanks shall have the following capacities:

No. Gross Capac- Useable Total Use-
Of. i1ty of Tank Capacity able Fuel
G 2 Tanks Imp. Gal. of Tank Capacity
0. Imp. Gal. Imp. Gal.
15Fuselage§ 1 308 27
2(Fuselage 1 307 28{ ggz
E 2 165 151 302
2 101 90 180
5(Collector) 2 170 146 292
6 2 176 154 308
7 2 322 279 558
8 2 207 173 346
2544

External Fuel Tank

Not applicable.
Piping and Fittings

The piping, couplings, and fittings for the fuel and
pressurization systems shall be aluminum alloy. Quickly
detachable connectors shall be provided in the engine
supply lines at the polnts 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 vapor, and the fuels

designated in paragraph 3.11.8.2.

Strainers and Filters

Al eight mesh strainer shall be installed in each inlet
to the booster pumps.

A two hundred mesh screen filter shall be i1nstalled in
the pressurization line from the pneumatic system to
filter the pressurization air. A drain line shall be
provided from the filter.
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Quantity Gauges, Flowmeters, and Indicators

gtcigagitance type fuel contents system shall be in-
alled in the aircrart. Two quantity gauges, indicating

in pounds the quantity of fuel i
1CT1T n -
be installed in the front oockpit.eaCh " TRRER I P

Three-warning lights shall be installed in the front
cockpit, one to indicate pProportioning inoperative (by-
Pass8 open, transfer pump inoperative orp refueling access
door open) in either Sub-system, and two, one left-hand
and one right-hand, to indicate low fuel level in the
respective collector tank.

Purging and Explosion Suppression System

Not applicable.

Pressurization

The fuel system shall be pressurized, using air from the,
bneumatics system (Reference paragraph 3.15.1.2), to trahs-
fer fuel, to prevent fuel bolling at altitude, and to pro-
vide pressure for defueling.

The fuselage tanks shall be maintained at 10 psig and

the wing tanks, (except main (collector) tanks) at 25
psi abs. by pressure regulating valves. Pressure relief
valves shall be installed in the main pressurization
lines to the fuel tanks in the fuselage and each wing

to prevent over-pressurization in the event of a regulat-
ing valve fallure. A negative "g" and- low level air
admission valve shall be installed at each main tank
inlet to permit the entry of air during final emptying

of the tanks and also during periods of negative "g".

Flow limiters shall be installed in each wing pressuriz-
atlon system, and in the fuselage pressurization system
to limit the flow of air required to be handled by the
pressure relief valves, to a value commensurate with
initial pressurization bulld-up requirements. To pre-
vent excess spillage of air in case of tank damage the
pressurization lines to individual wing tanks shall be
appropriately sized, and flow limiters shall be installed

in the line to each fuselage tank.

Vent System
In-flight venting of the differentially pressurized fuse-
lage tinks shall be accomplished through the differential
pressure relief valve installed in the main pressurizat-
ion line. (Venting of the wing auxiliary tanks, which are
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3.11.8.1% Drainage

<:> Comblnation condensate and drain valves shall be in-
stalled at the low point in each wing tank, except tank
number 4, to permit ground purging of water or drainage
of fuel from each tank. Wing tank number %4 and the

fuselage tanks shall be provided with condensate drain
valves only.

3.11.8.15 Defueling Provisions (Ground)

Defueling shall be accomplished through the two fuel
servicing adaptors. Fuel from all internal tanks, ex-
cept the main (collector) tanks,shall be transferred to
the adaptors through the normal fuel transfer lines by
pressurizing the tanks from a ground supply. Fuel shall
be removed from the main tanks through the lines used
for filling, by suction of the ground service unit. All
valves shall be appropriately positlioned by selection of
"defuel” on the master switch (Reference paragraph

L1l B2,

3.11.8.16 Fuel Jettisoning

Not applicable.

3.11.8.17 Maintenance and Inspection

Hand holes shall be provided for access to the interior
of each tank for inspection and maintenance of all equilp-
ment requiring such attention.

3.11.9 Water Injection System

Not applicable.

3.11.10 Propulsion System Controls

3.11.10.1 Description and Components

ower plant controls shall comprise a throttle lever
ggi gach eggine and afterburner, engine starting switches,

and engine re-light buttons.

3.11.10.2 Engine Control System

1 drant on
throttle levers shall be mounted on a qua
%‘2: left hand console and shall provide for selection

£ for Noffl
1 range of engine power with positions
8id?egu;nd ﬁé?litary" thrust. Initial movement of the
throttle levers shall open the high pressure fuel cocks.
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Engine Control System (Cont'a)

Depression of the throttle levers in any position for-
ward of two-thirds throttle shall operate micro-switches
for selection of afterburning. With afterburners select-
ed, variation of thrust shall be achieved by variation

of engine power, wlth the afterburners cperating at an
automatically controlied constant temperature. Rear-

ward movement of the throttle levers to two-third throttlke
or less shall operate the micro-switehes to automatically cut
out the afterburners. In the event of electrical failure
further rearward movement of the throttles to approximately
1/2 throttle shall mechanlcally cut out the afterburners.

The throttle levers:
fuel metering cont
by a system of

3 shall be connected to the automatic
rols, provided as part of the engine,
les and pulleys.

A normal/emerg
the event of failure of the automatic fuel controls on
the engine the pilot shall be provided with manual con-
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be Iinstalled in the front
emergency (manual) fuel con-
. Two warning lights, one
shall be installed in the
ressure at the engine fuel

trol. A warning light sha
cockpit to indicate that %

rol system has be 1
left-hand and ocne

1CT4

front cocl
inlet.

Induction Air

Not applicable.

Starter Contr

Two "start-off-rese
the right hand console
the electrical

lled on

to control
iter sys-
control
led in each
che igniters
to break the

. ght -
s en “rea eed. Indicat-
' 5 the ats shall be in-
+ 1ot ttles from

Lled in each throttle
ng the engines 1in

Not applicable.

SECRET




PAGE 80
AANMS-105/1
DECEMBER 1956

3.11.10.6 Cooling Air Controls

(Reference paragraph 3.11.6.1

Cooling air control shall be ? function of Mach No.

3.11.10.7 Water Injection Controls

sialsgbl

3.11.12

2l sl

Not applicable.

Starting System

An air turbine starter shall be mounted on each engine
(Reference paragraph 3.11.3.1). The starters shall be
powered from a ground source and shall be capable of
neeting the scramble requirement of paragraph 3.1.3.1.
Automatic quick disconnects shall be provided for the
ground air supply.

Propeller
Not applicable.

Rocket Propulsion System

Not applicable.
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3.13 Instruments and Navigational Equipment

Instrument arran

gement shal
and the Company. _ 1_be as agreed upon by the R.C.A.F.

3.13.1 Instruments

3.13.1.1 Pilot's Instruments

3.13.1.1.1 Flight Instruments

Mach Air Speed Indicator

Artificial Horizon Indicator

Rate of Climb Indicator

Turn and Bank Indicator

Pressure Altimeter

Radio Magnetic Indicator (Ref.Para.3.13.3.1 & 3.17.2.10)
Accelerometer

3.13.1.1.2 Navigational Instruments

Clock
Standby Magnetic Compass
R-Theta DR Repeater (Ref. Para. 3.13.3.2)

3.13.1.1.3 Engine Instruments

Exhaust Temperature Indicator (2) (Ref. Para. 3.11.5)
Pressure Ratio Indicator (2) . Di: o9
Fuel Contents Indicator (2) (Ref. Para. 3.11.8.8)

All engine instruments shall be of the electrical
remote single indicating type and of 2 inch case size
to drawing AND 1l0412.

3.13.1.1.4 Miscellaneous Instruments

Skin Temperature Gauge
Cabin pressure Gauge (Ref. Para. 3.22.1.1.1)
Oxygen Quantity Gauge (Ref. Para. F 21 -14)

Landing Gear Position Indicator (Ref. Paras. 3.8 5.i

2.
and 3.8.3.5.4)

3.13.1.2 Observer's Instruments

Pressure Altimeter
Ground Speed and Interception Computer

R-Theta Indicator
Radio Magnetic Indlcator
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3.13.2 Air Data Sensing Equipment

Sel32e1

3.13.2.2

3.13.2.3

.13 .24

Pitot Static System

To be determined.

Relative Wind Sensors

To be determined.

Alr Temperature Sensors

To be determined.

Air Data Scheduling Equipment

To be determined.

3.13.3 Navigational Equipment

31335

313522

J-4 Compass

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 each cockpit and to an
R-Theta DR computer. A controller incorporating the
system switches and controls shall be installed in the
pllot's cockplit and power for the system shall be sup-
plied from the 115V AC bus and the 27.5V DC bus.

R-Theta DR Navigation System

The R-Theta dead reckoning navigation system shall be
installed in the aircraft for the purpose of automatic-
ally and continually computing the position of the alr-
craft in relation to a selected datum point. The system
shall also provide true airspeed reading, track data, and
a selection of heading indications.

A pilot's DR repeater shall be installed in the front
cockpit and an indicating DR computer and an indicating
ground speed computer shall be installed in the rear

cockpit.

True airspeed information shall be obtained from the air
data sensing equipment and alrcraft headings from the J-U
compass system. Wind information shall be fed in manu-

ally.
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Navigation Radio Aids

The navigation radio aids shall be a
bl 8 described in

Installation

The instruments and msin instrument panels shall be in-
stalled in accordance with the requirements of AIR 7-4
and specifications MIL-I-5997 and MIL-C-6818a as applic-
able. The connectlons to the instruments and- instrument
panels shall be flexible to the extent that free action of
the shock absorbers is not restrained. All hoses and elec-
trical leads shall be of sufficient length to permit the
instruments to be withdrawn from the panel for disconnect-
on.

Instrument Markings

On all contractor furnished instruments the major scale
markin%s and pointers shall be treated with Specification
C-28-96 or U.S. Radium R410AB self-luminous compound, and
all minor scale markings shall be treated with fluorescent
compound to specification AN-L-lA. Range and limit mark-
ings shall be applied to all instruments requiring such
markings.

3.13.4.2 Inspection and Maintenance

3.13.5

All instruments and connections thereto shall be access-
ible without removal of other instruments or equipment.
Four knurled nuts at the mounting brackets shall permit
quick removal of the main instrument panel for inspection

and malintenance.

Test Instrumentation

Test instrumentation shall be installed in accordance with
paragraph 4.3
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3.14% Hydraulic Systems

3.14.1

3.14.1.1

Description and Components

‘Three separate 4000 psi hydra
in il Ee P N ulic systems shall be installed

- A utllity services system to o
perate the landing gear
nose wheel steering, wheel brakes, speed brakes, emer'i
gency alternator drive, and a removable armament pack.

- Two flying control systems, each providing sufficient
power for limited control of the aircraft in the event
of failure of the other, and one including a sub-system
for operation of a radar scanner drive.

The systems shall be designed in accordance with the re-
quirements of Specification MIL-H-5440A except as stated
in Appendix II (Deviations) and herein. System design
shall permit a maximum operating fluid temperature of
2500F, with local rises to 275°F.

Six engine driven hydraulic pumps shall be installed, two
in the utility services system power clrcuits, and two in
each flying control system power circuit. Three compensat-
ors, one for each system, shall provide fluild reserve, and
;pump inlet pressurizaton. Hydraullc power for emergency
operation of the brakes, and pressurized nitrogen for emer-
gency extension of the landing gear shall be provided.

Utility Services System

Two 4,000 psi constant delivery hydraulic pumps shall be
installed, one on each alrcraft accessories gear box, with
the output of both pumps comblined at a pressure regulating
and check valve and utilized to power the utility services
and charge two accumulators. The output of one accumulata
shall be utilized to maintain power circuit pressure and
the output of the second accumulator shall be reduced to
1,500 psi and utilized for the emergency brake supply

and to pressurize the compensator in the return line of

each hydraulic system.

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

1
Two warning lights shall be installed on the pilot's
warning 1n§icator panel, one to indicate when the utility

B3 to in-
services pressure falls below 1,000 psi and one
dicate when the pressure falls below 1,600 psi. in the ac-

cumulator utilized for emergency braking.
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3.1%.1.1.1 Landing Gear Sub-System

The landing gear and landing gear door actuation shall
be hydraulically sequenced during retraction and normal
extension. Normal actuation shall be controlled by a
Solenoid operated selector valve in conjunction with a

manually operated selector lever Installed in the pilot's
cockpit.

Emergency extension shall be by nitrogen from a 5000
psi storage bottle with release of the nitrogen con-
trolled by a pneumatic release valve mechanically
linked to the landing gear selector lever (Reference
paragraphs 3.8.2.5.5 and = e il

el Pl st al al Retraction

Up selection shall hydraulically release all gear
downlocks and raise the gear until the uplocks en-
gage mechanically. In the last stages of the engage-
ment 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
landing gear in the retracted position, the landing
gear sub-system shall be de-pressurized and vented

i to the utility services return line.

3.14.1.1.1.2 Extension

on shall hydraulically rekase all

door uplocks and lower all doors until
s are engaged. As each door 1s locked
down, a controllable check valve shall permit hyd-
raulic release of the gear uplock, and hydraulically
operate a transfer valve. The transfer valve shall
release the hydraulic pressure from the landing gear
actuator, permitting the gear to fall by gravity and
drag forces until a downlock engages mechanically.

Down select
landing gea

1
r
the downlock
%

3.14.1.1.1.3 Emergency Extension
3 wn selection shall permit a supply of
ﬁ?igfggijfi;W,fhe emergency nitrogen storage bottle
to enter an emergency extension circuit. The . emer-
gency circuit shall permit the compressed nitrogen
to simultansously release all gear and door uplocks
and operate the door actuators. The landing gear
shall extend by gravity and drag, and lock in the

down position.

3.14.1.1.2 Nose Wheel Steering Sub-System
raulic ac i talled
nded hydraulic actuator shall be ins
?oioggég iheei steering. A selector valve controlled
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Nose Wheel Steering Sub-System (Cont'd)

by a push button on the pllot's control co

be installed for selection or release of h§332u52211
pressure for steering. A follow-up type steering
control valve shall be mechanically linked to the
rudder pedals through a hydraulic clutech to prevent
transmission of rudder pedal movement to the valve
until rudder pedal deflection has been synchronized
with nose wheel deflection. Release of steering
hydraulic pressure shall permit a restricted run-
around hydraulic circuit to provide shimmy damping
and hydraulic assist to nose wheel centering (Refer-
ence paragraph 3.8.3.6).

Wheel Brakes Sub-System

The hydraulic pressure available for normal brake
applicatlon shall be a maximum of 2130 psi reduced
from the 4000 psi utility hydraulic system. Pressure
avallable for emergency brake application shall be a
maximum of 1500 psi reduced from a 4000 psi accumulator.
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 com-
ponent for automatic changeover to the emergency brake
supply. A solenoid operated valve shall be incorpor-
ated in each control valve to permit automatic brake
operation during main gear retraction. Lockling the
brakes for parking shall be achieved by means of a
mechanical linkage controlled from the front cockpit.

The normal pressure control outputs shall be conveyed
to the wheel brakes through an anti-skid and shuttle
valve assembly installed on each main gear and governed
by a skid detector installed on each wheel of the

associlated bogle.

In the event of normal supply pressure fallure, the
emergency brake pressure shall be routed through an
anti-skid return line to the shuttle valve and to the
brakes. The anti-skid valve shall be by-passed during
emergency actuation of the brakes.

Speed Brakes Sub-System

ulic actuators, one for each of the two speed
%ggkgg?rzh;:1 be controlled by a selector valve 1n con-
Junction with a three-position switch. A rellef valve
shall be installed within the selector valve to 1imit
the degree of speed brake extension in relation to
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Speed Brakes Sub-System (Cont'd)

speed brake air loads (

Reference paragraph 3.9.2.2).
A check valve shall be - S )

incorporated in the pressure
line to prevent excessive back pressures, set up by

high hinge moments on the speed brakes, from entering
the pressure lines of the utility system.

Emergency Alternator Drive

The emergency alternator drive shall comprise an
hydraulic motor to drive an AC alternator to provide
power for essential services during a double engine
flame out. When the rotational speed of both engine
low pressure compressors reaches a low windmilling
rate the emergency alternator drive motor shall auto-
matically become energized.

Armament Pack Supply

A pressure and a return line shall be installed and
shall terminate in a self-sealing half coupling at the
aft end of the armament pack bay. The couplings shall
correspond with half couplings carried by an armament
pack designed to be fitted to the aircraft.

3.14.1.2 Flying Control Systems

3.1%4.1.2.1

Flying Control Systems Power Clrcuits

The two flying control hydraulic systems shall com-
prise an "A" and "B" system, each powered by two 4000
psi variable delivery pumps. One pump of each system
shall be installed on each of the two aircraft accesior—
ies gear boxes. The output of the two pumps for e%c i
system shall be combined and utilized to power cgn ;o
surface actuators and servo un%ts with the outpu g =
the "A" system also utilized for a radar scanner driv
system.

Two warning lights, one for ngh flying cont§?1 3Zig?m
power circuit shall be installed on the pilo ie ol
ing indicator panel to indicate loss of press¥ e
either power circuit to 1900 p§j‘or lesgnilAPeeof L
an amber Master Warning shall xngécasel)a u

circuits (Reference paragraph 3.10.11.1).
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Control Actuators and Servo Units

gznii?fgu?:dﬁzi_bﬂerijhf plston type actuators shall

0 ™m

pern hydraulic actuation =
BT de it y lon of the con

from the th Independent "A" ang "p"
hydraulic Stems. ngle Ntf“ernntial Servo control
units f?a be i The allermn and elevator
actuators /0 Stem signalled hydraulic
operation from A dual differential
servo control talled on the rudder
actuatﬁ” to p» C 1 damping signalled hydraulic
operation I_vm b>rh ”A" and "B" systems.

S
S
T

rol units shall be

m "B" to permit pilot
1c operation of the

vator hydraulic

acuuaturb.
Flyl in" Cﬁn

Air cooled

(approx.). (Reference

e the return fluid
ate air rom the fluid, shall
em. Each compensator shall
ity uuﬂ”ddﬁic system ac-

aph 3.14.1.1. ). It shall
ound-bleed the separated

it a self dis-
. 3talled to damp
nual operation of the
return pressure fluct-

In each
placing
out surge
control a
uations in

(Q

Compensator

ontrol system return

compen
E?ir‘n-‘:‘ '" ] vy a 1,500 psi supply
from m Power Cifcuit. Emer-

cy npensators, at 1,250 psi
iFa*L le from the res pective
flj ng
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Filters

High and low pressure ten micron filters shall be in-

stalled in the main pressure and return lines respect-

éx:ig gfbiél three main hydraulic systems. The filters
m J pressure differential by-pas

at approximately 50 psil. LR

In-line type filters shall be Installed in the pressure
line of the nose wheel steering sub-system and in the
supply lines to the ailleron and rudder control actuators.

Inspection and Maintenance

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

Three separate filling connections, one for each hyd-
raullc system,shall be installed on the ailrcraft.

A pressure and a return line self-sealing coupling for

a hydraulic test stand shall be installed in each system
to permit ground operation for system testing with the
engines inoperative.

Hydraullc Fluld

The hydraulic systems shall be designed for the use of
hydraulic fluid to Specification 3-GP-26a (MIL-0-5606).

Piping and Fittings

High .pressure lines shall be of stainless steel 1n accord-
ance with Specification M-7-6 except lines subject to flex-
ihg which shall be in accordance wlth Specification MIL-T-
6736A. Low pressure lines shall be of aluminum alloy to

Specification MIL-T-7081.
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3.15 Pneumatic B8ystem

The pneumatic system shall com
: prise sever -
zhicg :Eall utllize pressurized air from :iesggrsggggfgi =
nE Sysvem. Ground operption of the pneumatic services

shall be possible b !
Beryice ¥y utilization of air supplied by ground

A ground chargeable storage bottle shal i
. 1 be % i

the aircraft to supply nitrogen for emer enc;ngigiégio;nor
the landing gear (Reference Section 3.14),
The system shall be designed in accordance

) , with th -
monts8 of ARDCM 80-1 except as stated in Appendix I? f§§3i§§-
ions) and as additionally stated herein. '

3.15.1 Description and Components

The sub-systems constituti the pneumat
e ng pneu ic system shall

(1) A low pressure services sub-system for:-

b Anti-G suit inflation
¢ Radome anti-ice system air supply.

gai Canopy seal inflation
(2) Puel tank pressurization air supply.
¢3) Windshield rain repelling system.

3.15.1,1 Low Pressure Services Sub-System

Alr at 85 5 psi (max.) pressure from the air conditions
ing system heat exchanger shall be filtered and utilized

to inflate the canopy seals and anti-G sults, and to
operate the radome anti-ice fluld system. The filter shall
incorporate a drainable moisture trap.

Y.1¢ls1l.1 Canopy Seal Inflation

Air shall be ducted to a solenold operated, pressure
regulating, pressure relieving and check valve. The
valve shall be designed to provide seal inflation air
reduced to 20 psig pressure, to relieve seal pressure
xceeding 25 psig, and to prevent back flow from the
geals when the solenoid is energized. When the solen-
3 4 is de-energized the valve shall vent seal pressures

e control solenoid shall be electrically linked to
the canopy latches of both cockpits.
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Canopy Seal Inflation (Cont'a)

A male threaded fitting for connecting an external

source of pressure for canopy 8eal infl
atl
cockplt leakage tests shall be installed. S

3.15.1.1.2 Anti-G Sult Inflation

@

3151

3.15.1.2

3015-1‘3

A branch duct shall convey ailr from the fi

lter to an
anti-G valve in each cockpit. The anti-G valves shall
automatlically control anti-G suit inflation.

Radome Anti-Ice System Air Supply

A branch from the anti-G sult inflation air supply
ducting shall convey alr to a pressure reducing valve
whlch shall reduce the pressure to 10 psi. The reduced
pressure air shall be utilized to:-

(1) Pressurize the radome anti-ice fluid tank through
a check valve.

(2) Provide purging air for the anti-lce fluid dis-
tributor supply line at the end of each fluild
distribution period.

Fuel System Pressurization Supply

Air at 85 psi (max.) shall be ducted from the air con-
ditioning system heat exchanger to a hot air filter.
The output from the filter shall be ducted to the pres-
sure reduclng valves of the fuel tank pressurizing sys-
tem (Reference paragraph 3.11.8.10).

Windshield Rain Repelling System

3.15.1.4

Alr shall be ducted from the air conditioning system
heat exchanger to a distributor installed outside at the
base of the windshield. The duct shall incorporate an
electrically operated on-off valve controlled by a
switch in the pilot's cockplt and thermostatically con-
trolled to shut-off the supply when air temperatures

exceed 250°F.

Piping and Fittings

1num
Low temperature plpes or ducting shall be of alum
alloy agd high temperature or higily stressed ducting
shall be of stainless steel. Couplings below 1 inch
diameter shall be flareless type couplings to Avro
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3.15.1.%  Piping and Fittings (Cont'a)

Alrcraft Company Standards. Coupling of 1 inch and
above diameter shall be band type couplings.

3L 1551585 Inspection and Maintenance

<:> Equipment components of the pneumatic system shall be
made accessbile for inspection and maintenance.

3.15.2 Ground Operation

Provisibns shall be made for utilization of air supplied
by pneumatic ground supply.
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3.16 Electrical System

The alrcraft electrical system shall consist of a 208/120
volt 400 cycle, 3 phase AC System and a 27.5 volt DC System.
Two englne driven alternators shall be the prime source of
electrical power with provision for the conversion of AC to
DC power by means of two transformer-rectifiers.

The electrical system shall be designed to the re

e des e 0 e quirements
of R.C.A.F. Specification AIR 7-4 except as stated herein
and 1n Appendix II (Deviations).

3.16.1 General Description

3.16.1.1 AC System

The AC system shall be a three wire, star connected,
neutral grounded syste 'he primary and secondary AC
loads shall norm: nected to the right and left
alternator system . Provision shall be made
for cockpit indicati ilure, automatic trans-
fer of the primary 1 t alternator, and dis-
connectlion of the secondary AC rvices in the event of
right alternator failure.

3.16.1.2 Emergency AC System
An emergency AC system shall be installed to supply
alternating current in the event of failure of the nor-
mal supply due to double engine flame-out. Services
essential to flight during flame-out conditions shall
be transferred to an hydraulic motor driven emergency

alternator.

3..]_6.1.3 DC_System

be a single wire, negative ground
shall be distributed among
and battery buses. Pro-
é system for dlscontinuing

to the :hedding bus in the event of a

The DC ,
return sys
the maln, ¢
vision shall be
the power supply
single engine f

3.16.1.4 Emergency DC Sysfter
led to supply the emergency DC
" power to the emergency Ser-
and battery buses.

A battery shal

power, with dil
vices through
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3.16.1.4 Emergency DC System (Cont'd)

Provision shall be made in the system for the isolation

of tpe battery and emergency buses from the main DC bus
in the event both transformer-rectifiers fail.

3.16.1.5 Distribution

An electrical power jJunction box, containing bus bars
relayss and protective devices shall be installed in tﬁe
electrical equipment compartment for interconnection and
dlstribution of AC and DC power to the various aircraft
services.

3.16.2 Electrical Power Supply

3.16.2.1 Alternators

400 cycle alternator driven
mechanism shall be 1lnstalled
rine. Cooling for the alter-

<7 =4
m alir.

3 phase, 400 cycle emergency alter-
wydraulically operated motor shall be
rical equipment bay-.

3.16.2.2 Battery

kel cadmium, hermetically
all be installed in the nose
shall normally be connected to
isions for automatic disconnect-
ion when the engine g power supply 1s connected
and the DC reqi -s are supplied from the same source.
Cooling alr for the battery shall be supplled by the alr

<

La

bus with

3.16.2.3
of the control/transformer
»d in the electrical
ltage regulation of
wsformer rectifler

egulpme

each
output.
panels sh

(Reference
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3.16.2.4% Protective Devices

Over voltage and reverse current prot
provided 1in accordance T 0

=34 with the requirements of MIL-E-

3.16.2.5 Controls

3.16.3
3.16.3.1

A master ON-OFF power Supply switch shall be installed in
the front cockplt. Two alternator failure warning lights,
and two ON-RESET-OFF switches to permit individual control
of each alternator output shall be installed in the front
cockplt. 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 cockplt.

Electrical Power Conversion

Transformer Rectifier Units

Two 3KW transformer-rectifiers, one located in each
control/%ransformerwrectifier panel, shall provide for
the conversion of AC power to 27.5 volt DC power.

Equlpment Installation

The electrical equipment shall be installed in accordance
with the requirements of specification MIL-E-7563, MIL-E-
70805 and MIL-E-761k4.

Wiring

The installatlon of all alrcraft wiring shall be 1in accord-
ance with Specification MIL-W-5086A.

Bonding and Shielding

in accordance
Bondi and ground returns shall be installed
with g%ecifi%ation MIL-B-5087A. Shielded wire shall be used

where required.
Controls

be installed 1in
heostats, resistors and switches shall Lo
icsgrdancé with the requirements of Specification MIL-E

7563 and/or MIL-E-T080.
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Controls (Cont'd)

Circult breakers shall be install

: ed in accord
requirements of Specification MIL-E-761%4, Da;giigwgggtgge
circult breakers shall be located on the left-hand console

.1n the front cockpit and all other circuit breakers shall

&

3.16.8
3.16.8.1

3.16.8.1:

i

3.16.8.1%

3.16.8.1.

be located on a panel in the nose wheel well.

Current limiters shall provide circuit protection in

locatlons where high ambient temperature
use of circuit breakers. % e S

Fuses shall be installed in the console panel of each

cockplt to provide protection for the cockpit lighting
circuits.

Lighting
Interior Lighting

The interior lighting, comprising instrument panel, con-
Sole panel, and map lighting, shall be installed in
accorcance with Specification CAP 479, MIL P-7788, and
MIL-L-65034.

1 Instrument Panel Lighting

The instrument panel lighting shall consist of red
edge parel lights and post type flood lights.

2 Console Panel Lighting

The console panel lighting shall consist of red edge
panel lights and hooded type red flood lights. Two
high altitude white flood lights shall be installed in

each cockpit.

5 Interior Illumination Controls

Three continuously variable transformers (0-27.5 volts)
shall be installed in the front cockplt to provide
illumination control of post-type red flood lights,
red edge lights, and the console flood lights respect-
ively. Two continuously variable transformers shall te
installed in the rear cockpit, one to provide illumin-
ation control of the post type flood lights and red
edge lights, and one to provide control of thg console
flood lights. An ON-OFF switch shall be provided in
each cockpit for the high altitude white flood 1lights.
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3.16.8.1.% Map Lighting

An amber flood lamp with an integral intensity control

shall be installeqd in each cockplt to provide 11lumin-

atiopL§or map reading. These lights shall be connected
directly to the emergency DC bus and may be used for
emergency lighting purposes.

3.16.8.2  Exterior Lighting

The exterior lighting, comprising the navigation, taxi,
and landing lights, shall be installed in accordance with
R.C.A.F. Specification AIR 7-4 and CAP h79.

3.16.8.2.1  Navigation Lights

Navigation lights shall consist of a red port wing
tip light, green starboard wing tip light, and one
red and one white light in the trailing edge of the
fin. A flasher unit shall be installed in accordance
with Specification MIL-L-6503A.

3.16.8.2.2 Landing and Taxi Lights

A landing light and a taxi light shall be installed on
landing gear assembly such that they follow
ction of the nose wheel steering.

3.16.8.2.3 Exterior Lighting C ntrols

ting controls shall be located in the
; The control for the navigation
“provide for selection of steady, off,

o provide for selection o

3.16.9  Ignition System
L L .
) enition system shall be 1n accordance wit
fie ori No. PWA 2611. Switches, located in

ngine Specificatio
Ehgifrorg ;cckrit. shall provide for selection and control

of engine starting.
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Engine Starting

Two START-OFF-RESET switches

right hand console in the pilggéll -
control of the DC power to the r
system and to the external airie
starting.

installed on the
8 cockpit to provide

elevant engine igniter
ontrol valve for engine

Engine Relight

A relight button shall bpe provided in each throttle lever
for the purpose of relighting the engines in f1ight.

3.16.10 Receptacles

30161051

3.16.10.2

3.16.10.3

3.16.10.4

External Receptacles

An external power receptacle conforming to the outline
of AN 3114, and suitable for mating with an automatic
quick disconnect plug, shall be installed in accordance
with Specification MIL-E-7563 to provide for a ground
supply of AC power.

A receptacle sultable for mating with an external auto-
matic quick disconnect connector shall be installed to
facilitate cable connection for engine starting control
and cockpit to ground intercommunication.

Static Ground

A whisker type static grounding device shall be 1nstalled
on each main landing gear to automatically bring the air-
craft to a ground potential on landing.

Fuel Nozzle Grounding

An electrical ground receptacle for grounding the re-
fueling nozzle shall be installed adjacent to each re-
fueling adaptor in accordance with the requirements of

ARDCM 80-1.

Grounding Jack

f the rear
A groundi stud located on the underside o

fugelage gﬁall facilitate attachment of a grounding
cable incorporating a pull-away quick disconnect.
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3.16.11 Indicators

3.16.11.1 Master Warning Lights

One red and one amber master warning light shaij be

é:) installed at the top center of the bain instrumént-
panel. Each light assembly shall embody two bulbs
which are connected in parallel. The red warning
light shall indicate fire detection and the amber
warning light shall indicate trouble in any of the
circuits designated on a warning indicator panel.
Both red and amber warning lights 1lluminate in the
event of loss of pressure in the power circuits of
both flying control hydraulic systems.

3.16.11.2 Warning Indicator Panel

<:> A panel with provision for 25 warning indicators shall

cockpit to provide, in con-

hg lights, indication of
Cion.

Junction with the ma;
speclific system f

The following warning lights shall be incorporated in
the panel:

R.H

Lollo

Fuel Low Le el L.H.

Fuel Proportioner ravive L.H. or R.H.
Engir Control Selected
Engine L.H. and R.H.

Oil Pressure _ d R.H. )

1 e 7 aam et e L\er and HB\Y
Flying Control Hydraulic Pressure ' ang
Utility ¢ Pressure

.

= PO DO M= = N NN 2 D

L

T
electe
Pitch Axls Disengaged

1 Damping System Roll

R L
= : vertemneratus
L Air Conditioning Overtemperature
1 ol ~ ot Ire
1 Cabin Pressu

1 Ice War
1 No pres

xnt warning f““v

-
1 L

he instzlled
e} . L.

indicator \
“A‘;Wﬁ - control shall

the warning

warning
permit 1

5

panel in

SECRET




3.16.11.4

3.16.11.5

3.16.12

3.16.13

3.16.14

D
(9
&

PAGE 101
AANMS-105/1
DECEMBER 1956

Flre Warning

A fire warning light, to operate in con jun

t : ction with
the master warning lights, shall be incorporated in
each of the fire extinguisher buttons.

Landing Gear Position and Warning Lights

A composite landing gear position indicator and
a red warning light shall be provided as described
in paragraphs 3.8.2.5.4 and 3.8.3.5.k4.

Bail-Qut Warning

A ball-out warning system shall be installed as
described in paragraph 3.19.1.

Electric Drives

Electric drive s, motor operated fuel

ves (canopy actuator
valves, etc.) shall be installed in accordance with spec-
ification MIL-E-7C80 and MIL-E-T76L14.

Fillters

Radio interference filte
alrcraft electrical s
limits and methcds of meas
shall be to the requirement

shall be installed in the

where necessary. Interference
ment for all installations
of MIL-I-6051 and MIL-I-6181B.

]

Inspection and Maintenance

Sultable provisions shall be made in the aircraft for the
inspection, maintenance, removal and re-installation of
, malntenance

electrical equipment.
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Electronics - (Interim System)

An interim system as defined in A EAR

ppendix "A" to R.C.A.F.
specification AIR 7-4 shall be installed to the ieguirg-
ments of specification MIL-I-8700 and MIL-W-5088A, except

as stated herein and in Appendix II. (Pa
wiring deviations against MIL-W-BC88A)( e st el

The interim electronic system shall comprise the following:

Command Set AN/ARC-34
Interphone AN/AIC-10
Radio Compass AN/ARN-6

Homing Adaptor AN/ARA-25

Identification Equipment AN/APX-6A

In addition to the above, complete provision shall be made
for the installation of Distance Measuring Equipment AN/ARN
21 (TACAN) and a radar beacon type RBX-1, and space pro-
vision shall be made for the installation of automatic
ground speed and track indicatlng equipment (Doppler) in-
cluding antenna window and wiring, and for the installation
of a radar homer operating on S and L bands.

Temperature and pressure within the electronics compartments
shall be limited by the air conditioning system (Reference
Section 3.22). Junction boxes and panels shall be provided
to facilitate interconnection of wiring for related systems.
All antennas shall be installed internally, either within the
aircraft structure or flush with the aircraft skin. The radio
controls and selector swltches shall be conveniently located
in the console panels of the respective cockplts. A micro-
switeh incorporated in each seat installation shall provide

a means for switching the UHF communication transmitter and
the IFF transponder to transmit on the distress frequency
when the seat is ejected. An override test switch shall be
installed in the front cockpit for the purpose of testing

the emergency function of the UHF and IFF systems.

Communication Equipment

1 Command Set

-3 e UHF transcelver shall provide air-to-
g?rAgégRii}jhg¥ground communication facilities on 1750i i
channels, any twenty of which may be prgset. This e%§ o)
ment incbrporates a guard channel receliver sub—assemivgr
tuned to a preset guard frequency with the maln rege e
selected to any other frequency- Provision shal‘iL{F ioming
in the system for utilization of the AN/ARA-25 U

adaptor (Reference paragraph 3.17.2.6).
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T8 1

3‘17-1 02

3.17.1.3

Command Set (Cont'd)

A UHF remote control unit shall b
front cockpit. e installed in the

Circuits shall be provided to operate the transmitter
tone modulated on a designated distress frequency. These

circuits shall be operated by the seat micro-s h
(Reference Section 3.17). witches

The pilot's and the observer's press-to-transmit buttons
shall be installed in the inboard throttle grip, and on

the left hand console switch panel of the rear cockpit,

respectively.

Two omni-directional antennas shall be provided for use
with this equipment. A dual purpose antenna incorporating
a fan shaped UHF vertical radiator shall be mounted under

a fiberglass fairing at the top of the fin, and a down-
ward facing annular slot type antenna shall be flush
mounted in the skin of the forward fuselage electronics
compabtment. A selector switch located on the front
cockplt right hand console shall provide means for con-
nection of either antenna to the set.

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

Lialson 8et

Not applicable.

Interphone

A type AN/AIC-10 interphone system shall be installed to
provide intercommunication between the crew members and to
provide a means of selection and audio signal level con-
trol of the aircraft's communication and navigational radio
facilities. The interphone system shall obtain power

from the emergency 27.5 volt DC bus .

Ground operation of the interphone shall provide énter:
communication between the crew stations and groun iseg
vice personnel stations, and between the crew sﬁitngnfor
and a telescramble land tglgphoggeligié tgiggﬁgneoline
ratin ower an or i
gggigdbgp;rovidgdpthrough the external receptacle gRiieEe
ence paragraph 3.16.10.1). Electrical isolatign.sii 1r
provided between the aircraft land telephone circu

ground service circuit.
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3.17.1.4  Microphones and Headsets

Complete provision for the use of g type M-32/AIC micro-

phone and a type H-75/AIC headset, or equi
be provided for each crew member. sutrsient, Shall

A mating combination microphone and head
phone jack shall
be installed on the right hand side of each e jectlion seat.

Quick disconnects shall be provided for automatic separ-
ation of the ailrcrew's microphone and headset cable con-
nections from the aircraft to seat, and from the seat to
man (Reference paragraph 3.19.1).

3.17.1.5 Filters

Radio filters additional to those integral with electron-
1c units shall not be required in the electronic system.
Radlo interference caused by the operation of the elect-
ronic equipment installed in the aircraft shall not ex-
ceed the limits defined in Specification MIL-I-6051 and
MIL-I-6181B.

3.17.1.6 Recording Equipment

Not applicable.

3.17.2 'Navigation Equipment

3.17.2.1 Radio Compass

A type An/ARN-6 LF-MF radio compass system shall be in-
stalled with control facilities in each eockpit. The
system shall provide visual bearing in@ication of a
selected radio station on the radid magnetic indicators
located on the front and rear cockpit inStrument panels.

installed in
A non-directional sense antenna shall be

the dbrsal electronics compartment and a flush typg ,
directional loop shall be installed in the centre doo
of the forward fuselage electronics compattment.

3.17.2.2 Radar Altimeter

Not applicable.
3.17.2.3 Radio Range Receiver

Not applicable.
3.17.2.4  Marker Beacon Equipment

Not applicable.
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Instrument Approach Equipment

Not applicable.

Homing Adaptor

A type AN/ARA-25 UHF homing adaptor shall be installed
in the aircraft. This equipment shall be used in con-
Junction with the UHF communication receiver to provide
a continuous visual indication, on the two radio magnetic
indicators, of the direction of a selected UHF signal
source.

A directional antenna assembly shall be mounted in the
nose radar compartment and a solenold relay, controlled
by the function selector on the UHF controller, shall
permit selection of either of the UHF communication
antennas or the homer directional antenna.

VHF Navigation Recelver

Not applicable.

Distance. Measuring Equipment

Not applicable.

Arbitary Course Computer

Reference paragraph 3.13.3.2.

L-Band Navigation Equipment

omplete provision shall be made for Type AN/ARN-21
%TASAN) alr navigational equipment. When inSta}led r
this equipment shall provide continuous indication od
distance of the aircraft from a selected TACAN groun -
station, and with RMI needle selection shall displag E e
beaving’of the TACAN station on the radio magnetig bn
dicétors. Ant a requirements shall be furnishe hy
the L-Band antenna +nstallation (Reference paragrap

) ol it s

3.17.3 Radar

3'17'3-1

3'17‘302

§2§E£Em§gﬁiﬁﬁiﬁl
Not applicable.
Loran Equipment
Not applicable.
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3.17.3.3 Automatic Ground Position Indicating Equipment

Space provision shall be made for installati

on of the
Doppler true ground speed and ground track measuring
equipment to DRB Specification EL 5040-1.

3.17.3.4 Identification Equipment

A radar identification set, type AN/APX-6A, shall be
installed to permit the aircraft to identify itself
automatically when interrogated by a ground or alrborne
L-Band radar. The IFF control box shall be installed
in the front cockplt. Circuits shall be provided to
operate the identification set automatically on emer-
gency mode when the crew seats are ejected. These cir-
cuits shall be operated by the seat micro-switches
(Reference Section 3.17).

L-Band Antenna requirements shall be furnished by a
fan-shaped vertical radiator mounted under a fiberglass
fairing at the top of the fin, and a downward facing an-
nular slot antenna mounted in the skin of the access
panel forward of the forward fuselage electronlcs com-
partment. An L-band antenna transfer switch in the rear
cockpit shall permit connectlon of eilther antenna to

the set. The system shall obtain DC power from the 27.5
volt DC emergency bus and AC power from the 115 volt AC
bus .

3.17.3.5 Interrogation Equipment

Not applilcable.

3.17.3.6 Radar Beacon

plet rovisions shall be made for the installatlon
ggmgﬁex?Bgnd radar beacon, type RBX-1l. When installed,
this equipment shall provlide the means for checkling an
X -band antenna installed ig the fin. ngi iggti$a22a11
ide reply pulse in the manneér O -
gggg;iewie; Eéiggered by an X-band AI system. Switc?ing_
of power to the equipment shall Dbe accomplished by i gs
ing the appropriate circuit breaker in the electrznvg_
@:9 compartment before flight. A dual horn antenna, wa

guide coupled to the transmitter-recelver unit, shall be

installed in the £in.

3.17.4 Electronic Countermeasures

3.17.4.1 Search Eguipment

Not applicable.
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Analyzing Equipment

Not applicable.

Panoramic Receiving Equipment

Not applicable.

Panoramic Adaptor

Not applicable.

Directlon Finding Equipment

Reference paragraph 3.17.2.6 (U.H.F. Homer)

Transmitting Equipment

Not applicable.
Radar Homer
Not appllcable.

Electronic Guidance System

Guide Links and System

Not applicable.

Television and Telemetering Eguipment

Not applicable.

Static Dischargers

Not applicable.

Emergency Rescue Transmitter

Not applicable.

Inspection and Maintenance

Doors and panels shall be installed to provide quick access
into electronic equipment compartments and at antenna in-
stallation areas. Equipment shall be mounted so that re-
moval or installation of any unit can be made without need

for removal of ad jacent equipment.
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3.18 Armament

3.18.1 Welght and space provision shall be made for the instal-
lation of an integrated electronic system in accordance
‘with the requirements of Specification AIR 7-5 and for
the carrying of Sparrow 2 - Model D air-to-air guided
misslles. The weight and space provision allocated
shall be utilized for the installation of test instru-
mentation required to carry out the intended role of
the ailrcraft as a flight test vehicle (Reference para-
graph 4.3). A fairing shall be installed to close the

.opening designed to provide accommodation of a missile
package.
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3.19.2

3.19.2.

®

Equipment and Furnishings

Equipment and furnishings appro
priate ¢
alrcraft shall be installed in accordangetgitﬁole of the

ments of R.C.A.F. Specifications ATIR 7-4
as stated in Appendix II (Deviations)T and CAP 479 except

Personnel Accommodation

A fully automatic ejection seat with an e jec

of 80 feet per secondshall be installed fgr 2322 gzéggity
of the crew. Each seat shall incorporate a single harness
to serve as a combined seat and parachute harness for the
occupant. The harness shall be attached to a reel, con-
trolled by a lever on the right-hand side of the séat, to
provide freedom of movement for the seat occupant. Normal
firing of the seat shall be by means of a face blind, and
an alternative firing handle shall be provided on the

seat pan. Action to fire the seat shall also clear the
ejectlion path. Ejection of the seat shall initiate distress
signals (Referenece Section 3.17).

A ball-out warning system comprising a green light in the
front cockpit, and a red light and a warning horn in the
rear cockplit shall be installed. Operation of a switch
installed 1n the front cockpit shall illuminate both lights
and sound the horn. When the rear seat is e jected from the
alrcraft the green light in the front cockpit shall be auto-
matically switched off.

A composite quick disconnect located on the right hand side
of each seat shall provide connections for the following
services:

Qxygen

Capstan type pressure sult

Visor demisting

Telecommunications

Anti-g suit

The assembly shall provide for automatic (on seat ejection)
or individual manual disconnect of these services between
the crew and the e jection seat, and between the seat and

the aircraft.

Miscellaneous Equipment

1 Drinking Water Contalners

Not applicable-
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3 .'fﬁ\

3.19.2.2 Crew Rellef Provisions

<:> Not applicable.
3.19.2.3 Compass Deviation Card Holder

A compass deviation card holder shal
each cockpit. 1 be installed in

3.19.2.4 Pilot's Check List Holder
(:9 Not applicable.

3.19.2.5 Map Stowage

Not applicable.

3.19.3 Windshield Wipers

A rain repeller shall be provided in accordance with para-
graph 3.15.1.3.

3.19.% Furnishings

<:) ~ Insulation shall be installed on the interior of the cockplt
. to minimize heat transfer from the adjacent skin.

3:19.5 Emergency Equipment

Accommodiation for a special pack parachute and a seat pack
emergency kit (1% x 15 x 5.5 inches) shall be provided in
each ejection seat.
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3,20 Fire Protection

The fire protection system shall
: . ok yst provide for detect
@ i)o(;é;liz;:g%nb é’;reg in the hydraulics bay and eaifx gggiigd
par . € detection system and the extin
@ system shall be in accordance with SpecificationgX%lih%'r-l%
and CAP 479 respectively, except as stated herein and
@ Appendix II (Deviations).

3.20.1 Description and Components

3.20.1.1 Detection System

Contlnuous wire type fire detector circuits shall be
installed 1in each of the three regions and connected to
both a master warning light on the pilot's main instru-
ment panel, and three corresponding compartment warning
lights each combined with an extinguishing switch. A1l
fire warning lights shall be red. On receipt of a sig-
nal from any of the detector circuits, the affected fire
detection contrel unit shall illuminate the master warn-
ing light and the light in the appropriate extinguilshing
switch.

3.20.1.2 Extinguishing System

Two triple outlet fire extingulsher bottles, each con-
taining 12 pounds of freon, shall be installed in the
(:) hydraulice bay. The bottles shall be infer-
connected to provide a single charge bo any two of the
protected regions, or two charges to any one region.
The extinguishing agent shall be discharged initially
through stainless steel pipes and finally through high
rate discharge nozzles in the fore and aft zones of
each engine compartment, and in the hydraulics bay.

32018 Operation

On pressing the illuminated extinguishing switch, 1in the
case of an engine compartment fire warning, a time delay
unit shall provide time for the circuit to automatically
close the low pressure fuel valve thus cutting off the
supply of fuel to the respective engine before discharg-
ing one charge of f1luid into the compartment. Operation
of the system for the hydraulics bay shall be similar
but without the time delay and fuel shut-off features.

which shall remain dead until t?e ixil "
ite ljepresse hall be installe
tingulishing switch has been aepxgssvd, s i
adjicent go the extinguishing switches to provide for dis
charge of a second charge to the previously_selectedhzone
&ithout further operation of the extinguishing switch.

A toggle switch,

SECRET




PAGE 112
AAMS-105/1
DECEMBER 1956

3.20.1.3 Operation (Cont'd)

Relays in the circuit shall ensure

that if the sam -
tinguishing switch is pressed a second time, a secgngx
charge will not be discharged into the same,zone.

In the event of a crash landin
: g, an inertia switch shall
gzmp%ete atﬁircult from the battery to automatically
scharge e extinguishing agent to a
St g ag 11 three protected

3.20.1.4 Power Supply

Power for normal operation of the fire detection and
extinguishing circuits shall be provided from the main
DC supply. 1In case of failure of the main DC supply,
power for the detector and second charge circuits shall
be supplied from the emergency DC bus, and power for
the fire extinguishing circuits shall be supplied from
the battery bus.

3.20.1.5 Inspection and Maintenance

Test switches in the nose wheel well shall provide for
detector circuit testing on the ground. Quick disconnects
in the detector circuits and extinguisher lines shall pro-
vide for uncoupling these services for engine removal.

A pressure gauge shall be installed on each fire exting-

ulsher bottle and shall be accessible for inspection.
The bottles shall be removable for recharging.
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3.21 Oxygen System

A 1liquid oxygen system shall be installed to pro

for breathing and pressure suit operation forpbozidgrgﬁyizg-
bers. A compressed gas emergency system shall be installed
to provide oxygen in the event of normal system failure or
ball-out of the crew. The oxygen systems shall be designed
to meet the requirements of ARDCM 80-1 except as stated here-
in and in the Deviations given in Appendix II.

3.21.1 Description and Components

3«2l Ll

3.21.1.2

3.21.1.3

Normal System

The normal oxygen supply shall be stored in a 5 litre,
portable type, 300 psig, liquid oxygen converter. The
converter capacity shall be sufficient to supply the
required oxygen to both crew members for one maximum
ferry mission. All components required for the oxygen
conversion process and maintenance of system pressure
shall be an integral part of the detachable converter
assembly. The mounting and locking of the converter
in the aircraft shall automatically put the system in
an operable condition.

Emergency System

The emergency oxygen supply shall be stored in two
oxygen bottles, one bottle installed on each ejection
seat. Each bottle shall contain 100 litres NTP oxygen,
stored at 1800 psig. This supply shall be sufficlent
for approximately twenty minutes of normal breathing and
pressure suit operation for each crew member.

Distribution

h altitude, automatic pressure demand, dual pres-
gu?é% dual outlét oxygen regulator shall be installed
on each ejection seat. The regulator performance shall
conform to R.C.A.F. Specificat@on INST 11-1. Normal
system oxygen shall be supplied to the regulator through
a three part composite quick disconnect (Reference para-

graph 3.19.1).

1 emergency oxygen supply shall feed into
Egz igiézidg;étem t%rough a trip valve installed on eaih
e jection geat. The trip valve shall provide for mgnui
selection, or automatic selection at bail-out. bq iathe
check valve shall be installed on each seat to ocC
normal oxygen Supply 1ine and to permit the emergency

supply to flow to the regulator.
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3.21.1.4 Indicators

2 cagacitance Eype oxygen quantity gauge, incorporating
1n ihectrica} power.off“ warning flag, shall be installed
n , e pilot‘s cockpit to indicate the quantity of 1liquid

oxygen contained in the converter.

A pressure gauge shall be installed adj

= A djacent to each emer-
gency oxygen bottle, and shall be so located as to be
easlly observable from the normal cockpit entrance path
and from the normal seated position.

3.21.1.5 Piping

All low pressure plping and fittings in the oXygen system
up to the regulator shall be aluminum alloy, and all high
pressure piping and fittings up to the regulator shall be
stainless steel. Low pressure and high pressure piping
shall be to Specification CS-T-148 and CS-T-135 respective-

1y .
3.21.2 Ground Service

The 1iquid oxygen supply shall be replenished by the re-
placement of the oxygen converter with a fully charged unit.
The converter shall be installed on the airplane through an
access panel opening and shall autcmatically couple into the
system supply line, overboard vent line, and quantity gauge
coupling electrical leads, with the supply 1line quick dis-
connect self sealing when disengaged. The converter shall
lock into the aircraft by a positive lock on the converter

mounting tray.
The emergency oxygen bottles shall be rechargeable through

a quick disconnect charging valve installed on each eject-
ion seat and so located as to be readily accessible for

ground service.

3.21.3 Inspection and Maintenance

Suitable provisions shall be made for the inspection,
maintenance, removal and re-installation of the oxygen

equipment .
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Alr Conditioning

The ailr conditioning system shall b
e of the engin

:iieie;ggiaggi shaé} be designed to maintain C§Hd§t§g§5r3§sor

e and/or pressure, as specified herein, i
cocgpits and equipment compartménts, and to equipmen%. ncggf
ditioned air exhausted from the cockpit, equipment compart-
ments, and equipment shall be utilized to condition other
compartments as 1ndicated in the table below:

Primary Conditioned Secondary Conditioned
Cockpits Armament Pack Bay
Nose Radar Equlipment Nose Wheel Well
Battery Compartment (forward end)
Oxygen Converter Alr Conditioning Bay

Forward Fuselage
Electronics Compartment

Dorsal Electronics
Compartment

Alternator Control/Trans-
former Rectifier Box

Cbmplete provision shall be installed to supply conditioned
air for a stabilization platform of an integrated electronics

system.

Ground air conditioning shall be possible by the use of a
ground servicing unit which shall supply pressurized air for
the system through a quick disconnect.

Alr from the ailr conditioning system shall be utilized during
flight to supply the requivements of the pneumatic services

(Reference Section 3.15).
The air conditioning and pressurizing system shall be designed

to meet the requirements of R.C.A.F. Specification AIR 7-4% and
ARDCM 80-1 except as stated in Appendix II (Deviations) and

additionally herein.

In-Flight Air Conditioning

cooled by successive stages of the system,
nditioned air for the cockpit,
The gystem shall be designed

Supplies of alr,
shall be mixed to provide co
compartments, and equipment.
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3.22.1 In-Flight Aip Conditioning (Cont'q)

£0 automatically pressurize the cock

: suriz fne cockpits above an ambi
pressure altitude: of 10,000 feet and shall incorporatznt
limited manual control of cockpit temperature.

An alr supply selection control shall be installed to
permit either complete shut-down of the system, or utiliz-
ation of ram air to ventilate unoccupled compartments
(Reference paragraph 3.22.1.4), in the event of system
malfunction or failure.

32250 Occupied Compartments

B2 Lol vl Cockpits

A control system shall be installed to permit the
pllot to select a cockpit temperature in the range
of +40°F to +80°F, and to select a cockpit temper-
ature of +30°F to disperse cockpit fog.

Automatlic cabin pressure control equipment shall be
installed to provide:

(a) A cockpit pressure differential of zero up to an
ambient pressure altitude of 10,000 feet.

(b) A linear increase in cockpit pressure different-
ial to a maximum of 4.5 plus 0.5 minus O psi as
the ambient pressure altitude increases from

10,000 to 60,000 feet.

(c) A constant cockpit pressure differential of 4.5
plus 0.5 minus G i at amblent pressure alti=
tudes exceeding 60,000 feet.

ST ety £
The cablin leak ra installed system shall no
exceed 42.5 cu. ft . with a differential pressure

of 4.75 psi at a iFﬁL rature of 60°F at sea level.

A warning light shall be installed 1n the front cock-

pit to indicate that cabin pressure has fallen below

31,000 feet.

<:9 An electrically op ga
switeh in the plloT 't

ponents to provid
of cockplt press

e, controlled by a
incorporating com-
on ward and inward relief
shall be installed. A cockplt
r conf to Specification MIL-I-5099A,
:igi?igegir supply selection control shall be installd

in the pilot's cpekpit.
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3.22.1.2 Unoccupied Compartments

3.22.1.2.1 Primary Conditioning Distribution

A system of ducting incorporatin restrictors -
vide for control og air gistribu%ion shall conggypggn-
ditioned air at 80°F + 5°F to all the primary conditicned
equipment compartments and equipment to maintain the in-
ternal air temperature of the compartments and the air
surrounding the equipment below +1400F. The three

radar compartments shall be fitted with restricted

vents to preveht the internal pressure of the compart-
ments falling below the equivalent of 55,000 feet
pressure altitude.

22l 22 Secondary Conditioning Disbribution

The exhaust air from te cockpits shall be ducted to
the armément pack bay to maintain the internal air
témperature between O and +130°F.

Exhaust air from the nose radar and battery compartmens
shall be utlized to maintain a cooling air supply, at

a temperature below 150°F, for the equipment in the for-
ward end of the nose wheel well.

The air vented from the forward fuselage electronics
compartment and from the oxygen converter shall be
utilized to maintain the air in the air conditioning

equipment bay below 250°F.

3.22.1.3 Cooling Sub-System

3.22,1.3.1 Air-to-Air Heat Exchanger

Air for conditioning shall be bleq from the two upper
bleed ports of each engine throughpressure reducing
and check valves, set at 85 psi, and ducted to a heat
exchanger. A pressure switch downstream of each pres-
sure reducing valve shall shut off the air supply at
the respectlve engine bleed should the downstream
pressure exceed 120 psi. Thermostats at each duct
joint shall sense overtemperature (due to leakage)
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3020 8. 1 Air-to-Air Heat Exchanger (Cont'q)

igd shut:off the supply at the respective engine
eed. JSystem design shall prevent simultaneous
shut-off of the supply from both engine bleeds.

Ducting shall be installed to conve i

1 y cooling (ram) air
to the heat exchanger from the boundary 1ayer(air)
bleed between egch engine air intake and the fuselage
wall. The cooling air supply shall be vented to at-
mosphere.

The alr conditioning output from the heat exchanger
shall be ducted to the air cooling water evaporator.

3.22.1.3.2 Air Cooling Water Evaporator

3.22.1.3

®

3.22.1.4

BLEpN0
54

The air cooling water evaporator shall have a nominal
capacity of 125 pounds of water and shall be designed
to withstand freezing and thawing of its contents
under all conditions of operation. Steam generated
in the evaporator shall be vented to atmosphere.

The main air conditioning output of the cooling evapor-
ator shall be ducted to the cooling expansion turbine.
The remaining output shall be utllized for quantity
and temperature control.

.3. Alr Cooling Expansion Turbine

The turbine shall cool the conditioned air by expans-
ion and shall power a fan to draw ram air through the
air-to-air heat exchanger (Reference paragraph
3.22.1.3.1). A warning light installed on the pilot's
warning indicator panel shall indicate a turbine
outlet temperature in excess of 80°F.

Ram Air Ventilation

m air shall permit air from the ram air
3.1) to be utilized for
d compartments excepting
and armament pack.

Selection of ra
duct (Reference paragraph 3.22.1.
ventilation of all the conditione
the cockpits, nose radar compartment,

Ground Air Conditioning

An automatic disconnect ground air'conditioning couPling
embodying a check valve, shall be 1nstglle@ to utilize
ground service air at a pressure of 4.5 g51 and at a —
temperature within the range of 60 to 8O°F. DUCting'Sciaft
be installed to permit the air supply to enter the alrd 2t
system at the outpul side of the expansion turblne’tignts
utilized to condition the cockpit, equipment compartn 5

and equipment.
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3,22.3

Inspection and Maintenance

Fittings shall be installed to provide for the connection
of cockpit leakage test equipment. Access doors and detach-

able panels shall be installed to facilitate inspection and
maintenance.

SECRET




PAGE 120
AANS-105/1

DECEMBER 1956

3.23 Anti-Icing and De-Icing Systems

Fully automatic anti-icin I o
provided for the followiné Z;Sagf {-insingatcustanal S

Engine Air Intakes
Engine and Accessories
Cockpit Transparencies
Pressure Heads

Radome

Except as stated in the Deviations and

> tion as additional
forth herein, the systems shall be designed in accorégnz:t
with the requirements of R.C.A.F. Specification AIR T-14.

3.23.1 Propeller De-lcing

Not applicable.

Se23.2 Carburettor Anti Icing and De-Icing

Not applicable.

3.23.3 Air Intakes

3.23.3.1 Engine Air Intakes

The outer surface of the shock ramps and the leading
edges and imner surfaces of the engine air intakes shall
be protected from excessive ice accretion by electro-
thermal de-icing boots. The de-icing boots covering

the leading edge of each ramp shall include a protective
covering of stalnless steel, and a suitably perforated
boot of the same type shall be utilized to protect the
air bleed area of each ramp. The boots shall incorporate
parting strips to prevent ice from forming an unbroken
cap which would prohibit = shedding. Power for heating
the boots shall be supplied by the 120 volt AC system.

The de-icing cycle shall be automatically controlled by
icing detectors installed at the top of each air Iintake,
in conjunction with a de-icing controller which actuates
separate shedding distributors for the left hand and
right hand intakes. Tcing indication shall be p?ovided
by a warning light installed on the pillot's warning
jndicator panel. These components shall operate from
the 28 volt DC supply.

eclic period the parting strips shall dissi-
per square inch continuously, angztﬁf §?§§
ding areas 12 watts per squaye inch when energazed.. =8
boo%s shall be protected from overheating by thermostats
and temperature control relays which override the de-

icing controller signals.

During the ¢y
pate 20 watts
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Engine and Accessories

Each engine, as Supplied by the englne manufact
urer
shall include an integral hot air return ant1~icing’

system as defined in Pratt ang Whitne -
cation PWA 2611. R

Autcmatic selection of anti-icing air flow for both
engines shall be controlled by the lcing detectors
on the engine air intakes {Reference paragraph 3.23.3.1).

Cockpit Transparencies

Anti-icing and anti-misting of the windshié1d and canopy
windows in the forward cockpit only shall be accomplished
by electrically conductive transparent heating elements.
These elements, dissipating approximately 5 watts per
square inch, shall be applied to the inner surface of the
pater ply of each panel during manufacture. Temperature
sensing units embedded in the vinyl interlayer ad jaceht
to the heating elements shall permit temperature control
for each eircuits

The temperature control shall be automatic, and in order
to overcome thermal lag, power shall be applied to the
circuit at all times when the alrcraft 1s operating or
in a state of immediate readiness.

Main Plane, Stabilizer and Fins

Not applicable.

Antenna Masts

Not applicable.

Pressure Heads

rot v in lead-
it sssure head protruding forward from the f
E;EDnggt;ng a frontp%uselage nose mounted alr data sensimng

s, shall be pro-
boom, housing alpha and beta angle sensors, b
tected from the formation of ice by means of buillt-in

electrical heaters.
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Pressure Heads (Cont'd)

The circuilts shall be of

th
by overheat thermostats. € constant heat type protected

Undercarriage

Not applicable.

Panels and Doors

Not applicable.
Vents
Not applicable.

Photographic Installations

Not applicable.
Radome

A freezing point depressant fluid (alcohol), for applic-
ation to the radome as a protection against the formation
of ice, shall be stored in a 2.75 Imperial Gallon pressur-
ized tank. The fluid shall be sprayed from a distributor
mounted near the base of the nose boom. Pneumatic
system air (Reference paragraph 3.15.1.1.3) shall provide
power to pressurize the tank and operate the distributor.
An ice detéctor system, operating from the 27.5 volt DC
supply, and located on the underside of the radome, shall
be designed to satisfactorily control operation of the
distribution system. A red indicating flag shall be in-
corporated in an annunciator box, located in the nose
wheel well, to provide ground indication of de-icing

fluld useage.

A scigsors switch shall be installed on the main landing
gear to prevent operation of the system on the ground.

Inspection and Maintenance

or inspection and malntenance
ground test switch, to over-
ssors switch and permit testing
'stem, shall be installed on the
t hand speed brake.

Provision shall be made f
of de-icing equipment.
ride the landing gear &8
of the radome de-1icing
panel adjacent to the
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e

3.25 Auxiliary Gear

chrbis L

3252

Towlng Provisions

Towing pro?iQians shall conform to the requirements of
Spec%iioat;oh MIL-T-7935. Special type fittings shall be
provided at the nose wheel pivot for attachment of a tow
par. The turning angle limitation shall be 55° either side
gf neutral permitting the aircraft to be turned in a 21
foot radius. Provision shall be made for interconnection
between the AN/AIC-10 interphone system and the toﬁing
vehicle with connection made at the same point.- as for
grouydwinf@r;ommunioaticn (Reference paragraphs 3.16.10.1
and 3.17.1.3). The intercom system shall provide a warn-
ing~signa1 to the tractor driver when the maximum turning
angle 1s approached, and a warning signal to the cockpit
occupant 1f the tow bar shear pin fails. During towing,
power o operate the interphone system shall be supplied

by the towing

Al
venicle.

Towing g8 shall be provided on each main landing gear
unlt for fom rearward towlng of the airplane by
idle.

means ol a

Tanld no
;]u.n_‘ A,ng 1’

Jacking provisions, and the design of jack pads shall con-
form to the nts of MIL-J-G71l, except 1n the case

of the nose landing gear.

Provision shall be made for Jacking the complete alrplane
at three poin with the use of a removable Jjack pad at
each 1 onie on the airplane center line aft
of ¢t gear, and one inboard of each outer

wing root.

ceapr unit shall incorporate an integral

Each main landing g

jack pad. The 1 . landing gear shall lncorporate provis-
ions for ng a special bar with a jack pad con-
forming

isions

£

shall be made

r the attachment of mooring
the main and no

yge landing gear.

b,

0
n

‘ ; £t
wnde for holsting the entire aircra
Sie on the alrcraft center line at the
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3.25.4% Hoisting Provisions (Cont'a)

nose center fuselage Joint, and one on each inner wing
panel adjacent to the outer wing root.

3.25.5 Leveling

Provision shall be made in the nose wheel well for the

attachment of a special fixture for use in leveling the
alrcraft. The fixture shall indicate a level attitude of
the lateral axis and 4° nose up attitude of the longl-
tudinal axis.
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SECTION U4

.1 Ground Tests

Functional ground tests shall be conducted under a program
established by the Company and approved by the R.C.A.F. to
prove ground functioning of the aireraft systems and in-
stalled equipment.

QL4 i3 g9 2
4= 3 4-“7;1« £ ,%ﬁg? e+V 4-;;% s 4—-,-.. ’1P “4""‘"":11%:5!’ 4“,).,; St”u:*awal

3@51gn gri+eW1a as stated in paragraph 3.4 shall be con-
ducted under a static test program »ozécrning to the
technical requirements of Specification MIL-S- 5710, except
that in j‘“‘iua@ deviations from, or adjif*ora o *h@ re—
Juirame 8 . (,,z—»na‘f'}* cation MIL-8S~5710 ghall
between nd the Company at

u *9d @mﬂer & program
‘ by the R.C.A.F. to
e alrcraft systems and in-

ral design

] ted under

L reguirements
individual deviations
Sph;’Pi'n4i:u

g R.C.A.F. and the

MIL- ,
the program.

SECRET




PAGE 127
AAMS-105/1
DECEMBER 1956

SECTION 5
PREPARATION FOR DELIVERY

Acceptance Procedure

Oon completion of the first flight the alrcraft shall be
officially transferred to the RCAF and immediately returned
to the Company on an indefinite loan basis to carry out
the various phases of a Flight Test Development Program.
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SECTION 6

NOTES

6.1 Explanatory Informaticn

Not applicable.
6.2 Definitions
6.2.1 Provisions

6.2.1.1 Complete Provision

"Complete provision for" a specific item of equipment, or
assembly or lnstallatilon, shall mean that all supports,
brackets, tubes and fittings, electrical wiring, hydraulic
lines etc. have been installed and adequate weight and

without alteration to the specified equipment or the air-
craft, and that no additional parts are required for the
installation of than the ltem 1tself. Standard stock
items such as nuts, bolts, cotter pins, etc. need not he

e ey
furnishe

6.2.1.2 Structural Provision

"Structural provision for" a specific installation shall
mean that the primary structure shall be structurally
adequate for the installation, but that brackets, bolt

holes, electrical wiring, hydraulic lines etec. will not
be required. Structural provisions also include welght

of the eqguipment involved as an element of alternate
welight.

6.2.1.3

n for" a specific installation shall mean
be allocated for the installation,
t holes, electric wiring, hydraulic
ired. Space provision does
aching structure is provided

not impl;
unlese otherwise s

6.2.2 statemente

6.2.2.1 Deviation

n is the difference between a requirement of the
g.géz%g?igype Specification (and specifications incident
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NOTES
6.1 Explanatory Information
Not applicable.
6.2 Definitions
6.2.1 Provisions
6.2.1.1 Complete Provision
provision for" a specific item of equipment, or
or installation, shall mean that all supports,
tube N ﬂ‘*f;u&d electrical wiring, hydraulic
c. have been iﬂ*tdllbd and adequate weight and
Located so that the equipment can be installed
uaLyrdfi*“ to the s;c,ified equipment or the air-
and that no additional parts are required for the
llation other than the ltem itself. Standard stock
as nuts, bolts, cotter pins, etc. need not be
6.2.1.2
Yol a ﬁpeuific installation shall
ructure shall be structurally
lation, but tha+ brackets, bolt
hydraulic lines etc. will not
provisions also lnclude welght
as an element of alternate
£.2.1.3
h1»1’””“ y8tallation shall mean

Deviation

A deviation 1s the
R.C.A.F. Type Spe

mn
~

be all areued _or the installation,
1t holeg, electric wiring, hydraulic
required upahe provision does

=U e

;auking structure is provided

fcrev e between a requirement of the

1f 1on (and specificatlons incident
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6.2.2.1 Deviation (Cont'd)

thereto), and the airplane desig
Model Specification. gn as defined by this

6.2.2.2 Interchangeability

Interchangeability assemblies, components, and parts shall
be capable of being readily installed, removed, or replaced
without alteration, misalignment, or damage to parts beilng
installed or to adjoining parts. No fabricating operations
such as cutting, filing, drilling, reaming, hammering, bend-
ing, prying, or forcing shall be required. Only those tools
generally available to aircraft mechanics shall be required
for installation procedure. This is not intended to pre-
clude the use of special tools, fixtures, and other shop
aids during original assembly of the parts into the article.

6.2.2.3 Replaceability

Replaceablility applies to parts, the installation of which
may require work or operations additlon to the application
of the attaching means. 1In general, such operations include
drilling, reaming, cutting, filing, trimming, shimming, or
other means normally associlated with original assembly into
the alrcraft or guided missile. Many instances may require
match drilling or reaming from the original part or portion
of the item. Replaceable parts shall be designed to permit
replacement under field maintenance conditions.

6.2.3 Performance

6:2.3.1 Combat Load Factor

Combat load factor is the maximum load factor that can be
sustained in a steady turn without loss of speed or alti-

tude.
6.2.3.2 Combat Ceiling

Combat ceiling is the altitude where the sustained rate
of climb has fallen to 500 feet per minute.
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6.2.4 Weights
6.2.4.1 Gross Weight for Stress Analysis

The gross weight for stress analysis (stressing weight)
shall not be less than the normal gross weight less fifty
percent of the simulated combat mission fuel.

6.2.4.2 Maximum Gross Weight

The maximum gross weight and the maximum weight for take-
off shall be the weight of the aircraft fully loaded with
full internal fuel, and external fuel for the overload
range mission.

6.2.4.3 Maximum Landing Gross Weight

The maximum landing gross weight shall not be less than
the maximum gross weight less; assist take-off fuel, drop-
pable fuel and tanks, dumpable fuel and any other items
normally expended during or immediately after take-off
(except bombs, rockets, missiles, and ammunition shall

be retained).

6.2.4.4 Basiec Weilght

¢ weight 1s the weight of an aircraft with fixed and

?:iévablebeqaipment installed for the purpos% of perform-
ing a specific rcle. The term "Basis Weight" shall be
qualified as to role when referred to an aircraft in which
various items of removable equipment may be installed for
different roles. It included airframe, power plant, acces-
sories, trapped fuel and oll, and non-expendable fluld sys-
tems (ﬂydrahlv.y coolant) filled to capacity, but without

expendable items.

6.2.4.5 Operational Load

] ad cludes crew assengers arachutes
Operational loac ludes crew, pas g , P .

ar S OF afety equipment expendable
DEGRRGS 2l T de-icing fluid, water iﬁjection fluid,

el j
i;?fiﬂggu;;irf;i3r: ammunition, rockets and bombs ), and

residual fuel.

Olle
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6.2.5 Eguipment and Fluids

6.2.5.1 Fixed Equipment

Equipment installed in an ailreraft and not intended to
be removed for any specific role.

6.2.5.2 Removable Equipment

Readily removable equipment installed in an aircraft for
the purpose of performing a specific role.

6.2.5.-3 Trapped Fuel and 0i1l

tion.

6-2950"‘!‘

ig fuel, in excess of trapped fuel, that

1 in flight, but that can be drained by
ank drains (l.e. does not include trapped
8 not included in Basic Weight).

6.2.6 Engine Definitions

Br2.6.1
for a duration of 5 minutes. In
)  will be the thrust developed with
>y in the "Maximum" position. If maximum
.ter than military thrust, its permissible
ght shall he 15 minutes.
6.2.6.2 Military Rated Thrust

gt is the maximum thrust which the

2g the engine will deliver without aug-
lard gea level static condlitions for a
tegs. In flight, military thrust will
oped with the power lever in the

6.2.6.3 Normal Rated Th

Normal rated thrust is the maxinmum thrust which the con-
tractor specifies the engine will deliver at standard sea
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6.2.6.3 Normal Rated Thrust (Cont'd)

level static conditions for continuous operation. 1In
flight, normal thrust will he the thrust developed with
the power lever in the "normal" position.

6.2.6.4 Idling Thrust

The 1dling thrust is the minimum developed thrust at

which the contractor Specifies the engine may be operated
at standard sea level static conditions. In flight, 1dling
thrust will be the thrust developed with the power lever in
the "idle" position.

iecRaT
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ALPHABETICAL INDEX

- A -

Accessories, Engine Driven
Accessories, Gearboxes
Accommodation, Personnel

AC Electrical System
Aerodynamics

Afterburners

Allerons

Aileron Tabs

Air Conditioning

Air Conditioned Compartments
Alr Conditionlng Equipment Bay
Air Conditioning, Ground

Alr Conditioning, In-flight
Alr Cooling Expansion Turbine
Air Cooling Water Evaporator
Air Data Sensing Eguipment
Alr Filters

Alr Induction System

Alr Intake De-Icing
Air-to-Air Heat Exchanger
Alternators

Analyzing Equipment ECM
Antenna Mast De-Icing
Anti~-g Sult Inflation
Anti-Icing Systems
Arbitrary Course Computer
Areas

Armament

Armament Pack Bay
Armament Pack Hydraulic Supply
Artificial Damping System
Artificial Feel

Automatic Flight Control Systems

Automatic Pilot System
Auxiliary Gear
Auxiliary Power Plant

_B..
Bail-ocut Warning
Balance

Basic Weight
Basic Welght (Definition of)
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Paragraph Page
- B -
(Continued)
pattery 3.16.2.2 95
Batgiig Compartment %]7.6563 _ 52
Dopster Pumps 3.11.8.1 2
prakes, Speed 3.7-6 53
srakes, Wheel (Normal and Emergency) 3.8.2.2 55
e 6k T e Y 87
cable Tensioning, Control %3%5 34
nopy & e
g:nogy Seal Inflation 3:15. 031 9?_
canopy Windows %-@34 Lo
.23. 121
capacities, Fuel Tanks 3.11.8.3.1 75
garburettor %nti;lcing and De-Icing %.%3112 120
argo Compartments T 52
gen%er of Gravity Se L5 23
Characteristics 2ok 7
clearances, Pllot's Cockpit 3.7-3 50
¢limatic Conditions 3.2.6 28
gockpit Clearance, Pillot's 303 50
gockpit Corftrols, Pilot's 3.7.3.1 50
cockpit, Pilotis 3.7.3+1 50
gockpit Transparencies, De-Icing and 3.23.4 2
Anti-Misting
Cockpit, Observer's Bl 3.2 51
gockpits, Air Conditioning and B2 sl 116
Pressurization of
Color Scheme and Identification Markings 3.2.10 29
Combat Ceiling 33 7
Combat Ceiling (Definition of) 6.2.3.2 129
Combat Climb and Acceleration Time Bele3L1 8
Combat Load Factor ST sl 7
gombat Load Factor (Definition of) 6.2.3.1 129
Command Set ST .1 102
Communication Equipment RN 102
Compartments, Equipment SGTENG 52
Compass Dexiation Card Holder 3.19.2.3 15130
Compass, J 3:13.301 3
Complete Provision (Definition of) G R 128
Console Panel Lighting 3.16.8.1.2 97
Constant Speed Hydraulic Drives Selte3l el

toea 22
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_C_
(Continued)

gonstruction

construction, Fuselage
gonstructlion, Tail Group
construction, Wing

gontractor Furnished Equipment
gontrol Cable Tensioning
¢ontrol Duplication

¢ontrol, Engine Relight

Control Movements

gontrol, Nose Wheel Steering
gontrol, Speed Brakes

gontrol System, Primary Flight
gontrol System, Secondary Flight
Control Systems, Automatic Flight
Control Systems, Trim

control Vulnerability

control, Wheel Brakes

Controls, Coolling Air

gontrols, Electrical (General)
Controls, Electrical Power Supply
gontrols, Exterilor Lighting
Controls, Landing Gear

gontrols, Pilot's Cockpit
Controls, Propulsion System
Controls, Starter

Cooling System, Propulsion
Cowling and Cowl Flaps

Crew

Crew Rellief Provisions

Crew Stations

- D -

Damping System

DC Electrical System
Definitions

Defueling

De-Icing Systems

Delivery, Preparation for
Deviation (Definition of)
Dimensions and General Data
Direction Finding Eqyuipment
Distance Measuring Equipment
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-~ D -
(Continued)

pitching Criterila
piving Speed, Limit
poor De-Icing
poors, Landling Gear

porsal Electronics Compartment
prag Parachute

Drainage, Fuel System

prinking Water Containers
prives, Electric

prives, Fuel Pumps

Dprives, Gear Boxes

puplication of Controls

o

Ejection Seat

Electrical Cilrcult Identification
Electrical Protective Devices
Electric Drives

Electrical Controls

Electrical Distribution
Electrical Equipment Installation
Electrical Power Conversion
Electrical Power Supply
Electrical Power Supply Controls
Electrical System, General
Electrical Wiring

Electronic Countermeasures
Electronic Guildance System

Electronics Compartment, Forward Fuselage

Electronics (Interim System)
Elevators

Elevator Tabs

Emergency AC Electrical System
Emergency Canopy Opening
Emergency Damping

Emergency DC Electrical System
Emergency Equipment (Personal)
Emergency Extension, Landing Gear

Emergency Oxygen System

Engine Air Intakes, De-Icing
Engine and Accessoriles De-Icing
Engine Controls
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SNE N
(Continued)

Engine Definitions

Engine Driven Accessories
gngine Fire Walls

Engine Gear BoXxes

Engine, Inspection and Maintenance
Engine Installation
Englie Instruments

Engine Mounts

Engines

Engine Section

Engine Services

Engine Starting Systems

Equipment

Equipment and Furnishings

Equipment Compartments

Equipment Compartments, Air Conditioning
and Pressurization of

Equipment (Definitions of)

Exhaust Systems

Exhaust Temperature Sensing

Expansion Turbine, Air Cooling

Explanatory Information

Explosion Suppression System

Extension, Landing Gear

Exterior Lighting
External Fuel Tank
External Receptacles (Electrical)

_F_
Falrings, Landing Gear

Filters, Air
Filters, Fuel
Filters, Hydraullc
Filters, Pneumatic

Fin

Fin De-Icing

Finish

Fire Detection System

Pire Extinguishing System
PFlre Protection

Fire Protection Power Supply
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)14

..F__
(Continued)

Firewalls

Fire Warning
Fixed Equipment (Definition of)

Fiight Instruments

Flight Refueling System

Flight Tests

Fluid, Hydraulic

Fluids, (Definition of)

Flying Control System (Hydraulics
Forward Fuselage Electronics Compartment
Fuel Nozzle Grounding

Fuel Pumps
fuel Quantity Gauges and Flowmeters

Fuel Specification and Grade
Fuel System

Fuel System Defueling

Fuel System Drainage

Fuel System Pressurization

Fuel Tank Capaclties
Fuel Tanks

Furnishings
Fuselage
Fuselage Power Plant Installation

- G -

Gearboxes, Accessories

Gearboxes, Englnes

General Data and Dimensions

General Interlor

Government Furnished Equipment

Gross Weight for Stress Analysis
(Definition of)

Ground Air Conditioning

Groundlng, Fuel Nozzle

Ground Operation, Hydraullc Systems

Ground Operation, Pneumatic System

Ground Defueling Provisions

Ground Refueling System

Ground Service, Oxygen System

Ground Tests

Ground Use of Interphone
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H Paragraph Page
eat Exchanger, Air Cooling .22.1.3.
I}-I;eat Exchanger, Oil Cooling %.11.6.2 ' 13};

3.14.1.2:3 89
Hoisting Provlisions 3.25.4 104
Homing Adaptor 3.17.2.6 105
gydraullc Fluid 3.14.2 90
Hydraulic System 2,10 85
Hydraullc System, Flyir}g Controls el T2 88
gydraulic System, Utility Services 3.14.1.1 85
w— I -
1dentification, Electrical Circuits S22 29
1dentification Eguipment 3.17.3.4 106
1dentification Markings B2 e 29
Identification,’, Pipeline 3.2.11 29
Jdling Thrust (Definition of) 6.2.6.4 132
Ignition Systew 3.16.9 98
Tilumination Conirols, Interior 3.16.8.1.3 97
Indicators, Warning 3.16.11 100
Inductlon Air Controls 3.11.10.3 79
In-Flight Air Conditioning 2Laor 115
Inner Wing 3.5.2.1 Ly
Tnstrument Approach Equipment BelT=295 I
Instrument Markings R.13 k.0 84
Instrument Parel Lignting 2.16.8.1.1 97
Instrument Fanels 3.13.4 84
Instruments .13 82
Interchangeability 2.2.13 2Q
Interchangeability (Definition of) 6.2.2.2 129
Intercoolels 3. 11.4.3 72
Interior Arrangement Drawing B A2 T, 10 & 1L
Interior, General R 27
Interior Lighting 2.16.8.1 97
Interphone Sk L.3 103
Interrogation Equipment 3.17:3+5 106
= J

Jacking Provisions 32542 124
Jettisconable Fuel Tank 3.11.8.4 15
Jettiscuing, Fuel 3.11.8.16 78

Nil
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Landing Distance
randing Gear

landing Gear Hydraulic Sub-System

Landing Gear, Main
panding Gear, Nose

Landing Gear Position and Warning Lights

randing Light

L-Band Navigation Equipment
leading Edge, Wing

Leveling

Liaison Set

level Speed, Maximum

Lift and Drag Increasing Devices

Lighting

1ighting, Exterior
Lighting, Interior

Load Factors, Limit Flight
Load Factors, Limit Ground
Loads, Ultimate

Locking, Canopy

Locking, Landing Gear

Loran Equipment

Loss of Fuel

Lubrication

Lubrication Systems, Engine

- M -

Main Plane De-Icing
Maintenance
Maneuverabllity

Map Lighting

Marker Beacon Equipment
Markings. Identification
Markings, Instrument
Master Warning Lights

Master Warning Lights Reset Switch

Materials

Maximum Gross Weight (Definition of)
Maximum Ianding Gross Weight (Definition of)
Maximum Rated Thrust (Definition of)

Maximum Thrust
Microphones and Headsets

Military Rated Thrust (Definition of)
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Military Thrus

Mooring Provi:

..M_
(Continued)

Navigational Equipment

Navigational 1
Navigat ]
Navigational
Navigational
Nolse and Vi
Normal Oxyg
Normal Rated
Nose Radar
Nose Whee

ona
onis

Nose Wheel Well

Observe:
Occupied
Operations
Operation:
Outer Wing
Oxygen Ba;
Oxyg@va £ s

Oxygen Dis
Oxygen Pres;
Oxygen Quaz
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_ Paragraph P
- W - ___JL_IL. fage
(Continued)
Weight and Balance 3.1.5 20
Weights (Definition of) 62,4 130.
Wheel Brake Controls 3.8.2.2 55
Wheel Brakes 3.8.2,2 55
3.1%.1.1:3 87
Wheels 3.8.2.2 55
3.8:3.2 58
Windows, Canopy 3.7.3 49
3.23.4 121
Windshield 3.7.3 49
Windshield Rain Repelling System a5 13 92
Windshield Wipers 3.19.3 110
Wing Group e 4y
Wiring, Electrical 3.16.5 96
Workmanship 3.2.4 27
— X_ -
’ Nil
-Y -
Nil
-7 -
Nil
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il Desigr
1 Detall Design

ARTY M
| V

Requirement: ARI

In the design of magnes - - .
be less than 5/32 (¢ : 8s shall not

Deviation: Minim (i TS
Taken to 0.13 i ey

Reason

f

e T 2
3=

Requirement

The desig:
load straig
alrcraft ng

1 f a 12,000 pound
¢ >ed at 45° to the

Deviatior oy n il -
straight ahead a 00 pound 1load

ere established
ee, 2 March 1955,

CE=1) dated 22

.- ] daileQ co

Reason
at the
tem No

August 195°

3. Yaw Ve

Requirement

FlaErSQi£§; The ) shall be 5.0

radians per secol rai PR i e e .

Deviation: The ] > taken as
o0 Yadlians pe

f all available
3.5 radlans per

Reason for

data it 1s
second can be ex
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T Windshleld Angle

Requirement: Speclfication ARDCM 80-1, paragraph 6.21

Flat panels ig t?gss areas used for vision in taking-off, flying
------------ Shou o€ placed at an angle of 1inc s
B 557 —mevmnom e e gle of Incldence no greater

Deviation: The angle of incidence of the windshield shall be 65°.

Reason for Deviation and Remarks

Aerodynamic requirement.

' Visibillgy_gf@ﬂ&p;ﬁT“mf to Pilot

Requirement: Specification CAP 479, paragraph 20.22

The pllot should be able to see both wing tips in fis o
formation flying. = P 8 Ligauarpcslne

Deviation: Wing tips not visible to pllot

Reason for Deviatio
accepted alrcraft ¢
imposed by requilred ac

Impossible to achleve with
d limitations on pilot movement

9. Landing Gear Retraction Time

Requirement: Specification ARDCM 80-1, paragraph 7.60
Theotlme of gperatjwﬁ £ the nding gear at temperatures between
-05%F to -20°F shall n eed a value which 1s double the fast-
est time selected for the -20°F to +120°F range.

Deviation: Deslgn based on a retraction time of 5 seconds at
0°F and 3 second s t H
~20°F and 30 seconds a F

Note: ARDCM 80-1 requirement for retractlion time:- 10 seconds
(Reference paragraph T7.601)

Reason for Deviation and Remarks:
basis for design to save wel

to item 4 of the Mi
Committee's 20th Me

The above criteria adopted as
bosed by larger piping (Refer
) Development Co-ordinating

1955).
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13.

Cable Guards
e Uyaltas

Requirement: Specification ARDCM 80-1,

All pulleys and quadrants

Deviation:
guards attached to the quadrants

Reason for Deviation ang Remarks -
thelr respective
normal f..ed guards.

agalnst cables Jumping

fk’_:(—‘

shall be
fitting close to the polnts of tang

Tension regulating quadrants are

themselves.

The
quadrants and are much
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i

paragraph 8.315.1

brovided with stationary guards
ency of the control cables.

€quipped with cable

above guards move with
Simpler and lighter than

The moveable guards provide ample protection
cable grooves

on the quadrants.

14. Control Cable Duplication

Requirement: Specification ARDCM 80-1, paragraph 9.210(a)and (p )

(a) ~==-= the direct (elevator control) system shall be duplicated
from the base of the --weeee_.. control column to the elevator
spars.

(b) Where cables are uysegd for the rudder control on aircraft
equipped with a single rudder, duplicate cables shall be
provided from each rudder pedal to the rudder mast.

Deviation: Single mechanica control linkages are installed be-

tween all control surface actuator valves and the pilot's controls.

Reason for Dewiatiogw§§{v§gﬁggkg

Complexity and Space reasons.

15. Controlhgabggmﬁkaﬁ%gé
Requirement: Specification ARDCM 80-1, paragraph 9.207

Cables of any one control 3urface shall be Separated by at least
three inches, preferably more.

Deviation: 1In a few places; notably where the two cables for a
particular control surface change direction at pulleys, the cables
are not spaced according to the above requirement.

Reason for Deviation and Remarks
or guide tubes are installied wh

SECRET

ace restriction. Fairleads

necessary.
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16. Engine Alr Intake Screens

Requirement: Specification ARDCM 80-1, paragraph 16.625

Where retractable inlet screens are not provided with axial flow

engines, the alrframe manufacturer sha
in the inlet duct of the aireraft. R

peviation: Screens not provided.
————————

Reason for Deviation and Remarks: Penalty to performanc
we y e and
wei%httiois ngg guitifzicomplexity required fog very doubtful
protectloil. g ocation of air inlets 1

protection. s considered adequate

17, Englne Isolation

Requirement : Specification ARDCM 80-1, paragraph 15.620

A1l engines of (multi-engine) aircraft, which are located adjacent
to one another in the fuselage or in nacelles shall be isolated
from one another by a stainless steel flrewall. This firewall
shall be as liquid and gas-tight as possible.

Qigggpion: A composite structure has been used to fulfill the
conditions quoted. An alumlnum shroud effectively forms an air
tight barrier between Zone 2 and the fuselage bay. Insulation
blankets are attached to the aluminum shroud to provide flame
resistance.

Reason for Deviation and Remarks: Welght.

18. Engine Isolation
Reguirement: = ~cification ARDCM 80-1, paragraph 15.620
Each engine installation of all aircraft, regardless of the number

or relative position of the engines, shall incorporate a stalnless
steel diaphragm that separate the burner and tail pipe section
from the accessory and compressor section.

eviation: Titanium is used to separate the burner and tall pipe
sotion From the accessory and compressor sectlon.

Remarks: Welght.

R

Reason for Deviation and
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19. Filrewall and Shut-0ff Valves

Requirement: Specification CAp 479, paragraph 23.22

Firewall shut-off valves shall be incorporated in

pnydraulic fluid lines which pass througﬁ the firewggil,igiéilaggin
and multl-engine aircraft. The shut-off valves shall,be located as
near as possible to the firewall ang yet stlll be in a location not
liable to be swept by a nacelle fire. Valves already provided in
these systems can be used to perform the functions of firewall shut-
off valves 1f the controls are convenient to the pilot, second pilot
or flight engineer in an emergency, or are automaticaliy closed by
operation of the fire fighting controls.

Deviation: Shut-O0ff cocks not installed for engine and accessories
oll systems. Hydraullc system does not enter engine compartment -
i.e. does not pass through firewall.

Reason for Deviation and Remarks: Shut-off cocks are not provided

in engine o1l and accessories oil Systems since both are high rate
of flow systems with small total capaclty. If rupture of elther
feed or return lines should occur;, almost the whole system would
be drained before the fault could be detected and shut-off valves

pperated. Degign is

siderad to be more yea

fVAyDGM 80-1 requirements which are con-

e

20. Purging of Fuel Tanks

Requirement: Specification ARDCM 80-1, paragraph 16.400

Deviation: A purging system is not provided.

Reason for Deviation and Remarks: Requirements for purging deleted
from AIR 7-4 at Issue 2, implying not required. This was agreed at
7th Co-ordinating Meeting, 14 July 1954, Item 39.

s Tank Selection - Refueling

Requirement: Specification ARDCM 80-1, paragraph 1%.323 (J3)
It shall be possible to select any tanks for filling, and con-
versely, to avoild filling any tanks. This i1s necessary for elther

C.g. control, selective fuel loading or to avold the filling of
battle damaged tanks or tanks with inoperative fuel booster pumps.

Deviation: Selective tank filling is not provided.

SECRET
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33. Switches - Space Provisions (Cont !

peviation: No space provided for spare switches
e i——— e "o

= » [ ati and Rem
reason for Deviation and Remarks: opace limitatio: - }
- 1s prevent installatlo: e tinnay aoovations on switch
Pane 13 nt .1 va allon 0ol addity nNal swit ©
34, Cable Routing

EEQBEEEEEEE: Specification MIL-W-50884 paragraph 3
I ol K Pl Yo

% e

S

wires and cables to each equipment which must operate t - 4
f1ight control of the aircraft under normal or ;m@rgén y ?éigzz:nn

shall be separately routed from other wires and cables.

g

peviation: Cables essential to maintain flight under normal and
emergency conditions are not separated from >ther cables.

Reason for Deviation and Remarks: Space limitations prevent separ-
ate routing of cables essentlal to maintain flight.

Main A.C. power cables are ‘separate from emergency A.C.

Main A.C. power cables mainly isolat G 7 nin@ cables.
Emergency A.C. cables are light wiring and run with distribution
cabling.

Main D.C. cables mainly isolated from all others
Emergency D.C. cables to services run with main D.C. lines.

€
Normal and emergency wiring must come together at transfer point.

For normal or emergency control lines must run together to
gselector switch.

35. Cable Grouping

Requirement: Specification MIL-W-5088A, paragraph 3.7.3.4

Unprotected wires and cables of the primary
shall not be bundled or grouped with distribution
cables.

electlrica
.

Deviation: Power source cables are bundled with distribution
cables in some instances.

4

Reason for Deviation and Remarks: Space limitations prevent segregatim
of cables in certain locations. Although t runs are separated for
the greater portion of their length the main and distribution cables
pass through a large conduit in the nacelle to get from the armament
bay to the nose landing gear compartment. Also, to get through the
bulkhead at station 485 the cables run through a hole in the bulkhead.

See also deviation number 3&4.
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Reasor
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Baggage and Tool Compartment (Cont'd)

iation and Remarks . Th
Bgas%n L ot s 1o Sl he R.C.A.F. has no requirement
at tne present time for any ground handling or servicing equipment
%o be stowed aboard the aircraft. Reference letter S1032-105-11
(ACE-1), dated 26 July 1955.

45. Stowage(s) in Radar Operator's Cockpit

Requirements: Specification CAP 479, paragraph 20.62

A convenilent stowage st
8

for writing pads, logbook,
maintenance manuals, ols.

ools

peviation: The above stowage (s

Ser

is not provided.

Reason for Deyiafjf§ and Remarks: Not compatible with operational
Tole of the alrcraft.

46. Map and Flashlight Stowage in Cockplts

Requirement: Specilfication CAP 479, paragraph 20.24

The map stowage shall the right hand side of the
cockpit in simgle and ¢ vircraft. Map stowage shall
include provision fo £1

Deviation: Map and {
aircraft.

Reason for Devia

Requirement : Specification CAP 479, paragraph 23.72.

Sapprate extingulshing sys’ s shall be provided for each power
plant.

Deviation: The power plant extinguishing systems are not separate.
Reason for Deviation and Remarks: To comply wlth this requirement
Would involve an increase Lrom two to three bottles with a con-

sequent Iincrease

SECRET
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48. Fire Axe

Reguirement: Specific
stowage shall be proy y

X .1 cabin t . p—
peviation: Fire ax w0
————————
Reason for Devliat

fGo-ordinating Committee, T : T ng
gstates: "Axes are not re . , Min 42 (4)

4g. Standard A

Reguiremeq&:

The alrcrail L
hereinafter und ACA : ent:
otherwise specif t 18, ex

peviation: [C ;
formance calc ¢ 18 utilized f

Reason for Deviatioir amd ‘ ’ |
standards. ’ ) i —_—

50. H

Requirement :

All alrcraft, exce L
hand fire ext : _ least one

Deviation Hand f 1 t
1 L¢

Reason for Devi: eet]
Co-ordinating C P
for cockpit fiz ‘

51.

Requirem

FIRE WARNING SYSTE! / 7 i
be installed in al ‘ W _ype shal

i l opotential
fire zones. ,
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51. overheat Detection - Tu

Requirement (Cont'd)
ERHEAT DETEFI] :\6 SXSTEM ~ An overheat

appI’O‘J(:‘O. ty shall be in

and rocket propelled alrcraft.

(Cont'd)

. anacd 4 Yo rhea = ;
peviation: No speclfic overheat detection system is installed.

reason_for Deviation 1 Wa
overheat,and additic tection
guplication.
lon ARDCM 1, ph 12.443
1 ind
i 11 exceed e require-

iesign 18 predicated on

Volume and cooling).
53. Ducting Allf
Requ 8 graph 12.44

foute
'i

At least 6 in f flext L be ded immediately ad-
Jacent to h £itti ‘ ing in order to pro-

vide g Y onnections.
At least ex] ng ] lded in the

turbine dis
the effect :
ration characterist
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57 Jack Pad Installation

BEEEEEEE&QE: Specification MIL-J-8711, paragraph 3 th.p

axle jack pads installed on main and nose alightin <
integral wilth or permanently attached to the aligh%iﬁzago:;Stugi
deviation 1s specifically granted by the procuring éétiv?ty’ ess

peviation: The nose gear axle jack pads are not inte
sermanently attached to the nose gear. 4 apecial Sargizlrgézgpgg

Reason_for Deviation and Remarks: C(Confi r
gear precludes use of integral Jack pad,gu ation of nose landing

confirmed at 13th Meeting of CF105 Co-ordinati
pecember 1954, Item 22, Minute 49a. e

58. Jack Pads - Stowage

Requirement: Specification MIL-J-8711, paragraph 3.5

provision shall be made to stow all removable Jack pads within
the aircraft.

peviation: No provision made for stowing jack pads.

Reason for Devlatlon and Remarks: The R.C.A.F. has no requirement
at the present time for any ground handling or servicing equipment
to be stowed aboard the aircraft. Reference letter S$1032-105-11

(ACE-1) dated 26 July 1955.

59. Mooring Fittings

Requirement: Specification ARDCM 80-1, paragraph 8.521

When detachable fittings are furnished, they shall be securely
fastened in the baggage or tool compartment.

Deviation: No provision made for stowing mooring fittings.

Reason for Deviation and Rem The R.C.A.F. has no requirement
for any ground handling or cing equipment to be stowed aboard
the aircraft. Reference letter S1032-105-11 (ACE-1) dated 26 July

1955.

()]

SECRET




PAGE 166
AANS-105/1
DECEMBER 1956

54, Ground Air Disconnects

e

irement: Specification ARD [Shy

11 be ride -

connections sha pro the aircrafi

stations for air conditioning on the s )gfc, it applicable
shall have a nominal diameter of eithap o o ?; 5e connections
be in accordance with NAS 400 or Nas to1, o OF O if- and shall

DeViation' One 3 nio s quick disc nnect o s Anesle
asﬁiifﬁé“ghall be installed. LT conditioning s

Reason for Deviation and
installed are compatal
by R.C.A.F. letter dlﬂi_ri(,g

Remar

W (‘ 1,_}

55. Alr Conditioning

Reguirement: opecification A

A ram alr duct
ram ventilating air
is not used.

1 ° Ram aidir 4«< v ¢ . - - N ‘ =
Deviation: Ram alr is not provided for ventilating the cockpit.

Reason for Devi
crew render the

4 2
3 Ne pressure suits worn by the

alr unnec &*«“}al’uj The ram

s i can b r 1 j k 25
a%rc gli?;y ff; - 1y used To provide some degree
0 ooling for n L] essary for flight, at moderate

speeds only.

56.

Requiremen n CAP paragraph 26.06

Means shall also be p ' for prevent]

of all transparent 288 DOy :d for the

Deviation: No such provision for rear cockpit windows on Mk. 1.
Reason for Deviati d Remarks: Assessed as

for compliance : - : b
letter S-1038-105 (ACE) 2 May 1956).

SECRET




PAGE 168

AANMS-105/1
’ DECEMBER 1956

60. Mooring Points

Requirement: Specification ARDCM 80-1, paragraph 8.521.

A mooring fltting shall be provided ~-=w--- near the ;
tail. In the case of.a nosewheel installation, an aé?iiggiﬁg)
fitting shall be provided near the nose wheel —-—-- two wing
mooring polnts on each side of the pPlane of symmetry sﬂal? %e
providéd. '

peviation: Three mooring points, one on each landing gear, are
provided. -

Reason for Deviation and Remarks: (1) The configuration and
weight distribution in the aircraft make the provision of three
mooring polnts, one on each landing gear, a most practicable
arrangement .

(2) The distance between the
small amount of weight outside the
gears will furnish good stability

landing gears coupled with th
triangle formed by the landin

when the aircraft is moored.

o @

612 Leveling Provisions

R oY

Requirement : Specification ARDCM 80-1, paragraph 8.53.

nd leveling shall be in accordance with

[0
T

Provisions for measurin
Specification MIL-M-07

is used for harmonizing armament and
e up attitude.

Deviation: A special fixture
e Bl By oAk 5
leveling" the aircraft in a 4

Reason for Deviatio The method used is considered
to be more suitable

62. Alr Conditioning, ls, Interconnection

Requirement: Specification

A valve in the ram alr line sh
linked with both the emergenc
the cabidn air duct) and the
provide for positive
personnel desire to

0-1, paragraph 12.442

e mechanically or electrically

ssurized air shut-off valve (in

ir dump valve. The linkage shall
three valves when operating

of the three.
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—— W

‘connection (Cont'd)

alr shut-off valve will

18 not linked to the

gump valve.

for De @ svste -
Reason_£0T (1 sSystem ON~QOFF
GgfyjﬁﬁEif? 0f air from the

“fitted.
itrol of the
more sulted to

neat exchange

5
D
3

dump valve
the system.

L & ir conditioning system
s m 1g Committee Meeting,
Requirement: Specifi t CAP 479, paragraph 21.80
Iﬁ __vh K L 1 s f
gfm;g‘*"_ PR
left o2 ;
pilot
are mounted on the
nent cannot be
& altitude, bail
n = D1 Reference

Mo et M.. 23 Sept mber 1954,

Bﬁﬂfffﬂ;

A q'f'rvq A€ he 1 Lae ¥ A‘V‘Tf b;im f:pe”ﬁ
k 4 ¥ i Snoulder
ating |

harne

Deviat ( f ' RARE SHRMEGRS L
at pr
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5

1stion of Rlevtrtan
Isolatlon of Electrical Equipment

65

glectrical equlpment
the fuel by s
jon of © L by

sulting from battle

Specification ARDCM 8

CM &O-1, paragraph '13\.615

Should be Isolated to prevent ignit-
& et An
€«éCtrical and fuel lines re-

oreaking or normal arcing.

1
o
-3
al
.
44

‘___.—-A-Fllﬁl, oil and ec o
located in a positio ST pment shall never be
sloctrical equipment through ";;%:\--~épf_“i: Cgme in contact with
“r pattle damage , -3 = m: u?"T ;: 'o:» gravity, air flow
cal equipment and wire e A “,fiflted below electri-
specification MIL-E-T5 . FEEAS RERSR e rRRank Tog
DeViation: Fuel Tic 3 8 an .
In cloS€ DIroX: n i€ t cables are located
4%35 E . and aft of station

ason for Dewdlatviocn and R flue :
zie T e ek 8 j'.u tl}e wing sections
iR of &1 € 1 tations in other
Sf‘ i ‘ 5 5 Lor wider separation
lghe;‘n; ;g: . : ; LN {:‘:zd hydraulic lines.
f e:I -5":£;;<1(,' AR . S A e 8.3’1d» connectd r¥ " and
f?*‘; lw:":'*‘=?" 110 - +N8talized to avold possible arcing and

T 1S5alUd e

£ollowd .

The ?:1“, L g L >omponents and
assbcchi ‘ o fuel tanks:
Tank capac.tarn gy t~-off valve
switches, leve ensing nd level
66. i‘: 2 cer C OV XS
Requirement: Specificat CAP 47%, paragraph 70.24% (6)
Space : 3 U e for the in-
stallatior 1 t for each
group of six bre
Deviation: Space 1s y s n additional circult breaker
for each gro :
Reason é ace limitation on the panel
prevents ! geant .

67.
Requiremen!

AP 479, paragraph 21.591 (3)

The afterb cont | & ated by movement of the power
control lev ) cen zate in the direction of in-

creased thrus
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Afterburner Con

67-

eviatiom The
gower control lever

Reason for Deviation and
the arterburner 1g oper
ower to give a power )
Ratings. It 18 there:
py micro-sw tech operation
for variation of ¢t :

ce letter 51038-
geference letter 51038-1

power over a range of engine

ne Military and Maximum Thrust

to "bring in" the afterburner
of the power lever movement

er. Approved by R.C.A.F.,

) October 1955,

68

Requirement : L iragraph 4.4.1

imum effect on the
che speed range of the

Actuation
trim opkakfﬂ;ﬂ
aircraft.

Deviatl

~3A will sur when the speed brakes

4 the speed brakes at speeds
' to fulfill the intended

of cont: th mping system will automatlically
1] 5 | emergency mode the
squired wi o thin the trim range.

The piteh-ug nd. m advantage in dive recovery.

69.

—_l L Y 5 £v.9 3 = U E o

The (Brake Parchute t ing motion shall be to pull back-
ward or downwards=-=-=i ' 1 and upward or forward to
jettison the paracl

Motion wnwarad =ploy, and inboard and down to

en of contrel motion dictat-
C) rear fuselage.
ating Committee, 19th

Cockpit approved ~
Januar"y 195?‘ [tem X e ATALTrADk
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Cockplt Head Room

10-
Requirements

o part of the canopy roof or canopy shall be within 84" of the

Specificatlion CAP 479, paragraph. 20.2}

-line, within a distance t
110t's eye 1 ; € extending forward 21 inches
gpom the 1gtersect%on of the eye line and the seat back line, or
the forward face of the pilof's headrest. ’

o he clearance at the pilot’ -
peviation: T the pl 8 eye-line, 21 inches ahead
6?—’--:\:y{;g‘“f‘oJmard face of the pilot's headrest is 6%’inches (a2pproxi-

mately)=

, eyilation and Remarks: Aerod

Reason_for Deviat] ' 8¢ erodynamic canopy contour re-
Juirement., Cockplt approved at 15th Meeting of Co-ordinating Com-
pittee, 19 January 1955, Item XVI, paragraph 33.

T . Canopy Structure

Requirement : Specification CAP 479, paragraph 20.21

There should be no rigid member immediately above the pilot's head

in any position in which the cabin roof can be locked.

peviation: The canopy hatches incorporate rigld structure over
the pilot's head when in the closed and locked position.

Reagson for Deviation and Remarks: Rigid structure required to
strengthen c¢anopy hatchest Cockplt approved at 15th Meeting of
Co-ordinating Committee, 19 January 1955, Item XVI, paragraph

33 .

fr2e Vision
Requirement 3 Specification CAP 479, paragraph 20.22

The view downward and r forward shall not be less than 15

degrees below the hori

Deviation: The view do
Y w the hori
degrees below the hox

Windscreen configuration
ments ckpit approved 15th meet-
tee, 19 January 1955, Item XVI, para-

Reason for Devilatior
dictated by pe
ing of Co-ordinatis
graph 33,

™ ¢
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7. Alr Conditioning - Water Separator

R/eg,u}}ﬂ“ﬁ:

ion turbine is used f
pen an expans Or' cooling air
gtor’ gshall be provided to remove condensed moistu;'e? e

gﬂ_‘l_?.ﬂ_?-n-‘- Water separator 1s not provided.

Specification ARDCM 80-1, paragraph 12.445

er separ-

r Deviation and Rema :
season for D wue 18] Saeneee, apece penarty.
ater
not available. (Provision is made for pillot to select 9gg§a§i§°§
temperature to disperse cockpit fog). ¢
3) Air conditionin
. proved in principle at 15th Co-ordinating Committee ﬁe:zigzm
19 January 1955. ’

74. Anti-G Sult Control Valves

Requirement: Specification CAP %79, paragraph 21.82

The anti-G sult control shall be located on the left hand
the cockplt adjacent to the seat. RIS

peviation: In each cockplt the valve shall be installed
Tight side of the seat. o 15

Reason for Deviation and Remarks: The seat adjustment handle for
each crew seat i1s on the left side, leaving little s8pace for other
equipment. Cockplt approved at 15th Meeting of Co-ordinating Com-
mittee, 19 January 1955, Item XVI, paragraph 33.

o Booster Pump Inlets

Requirement: Specification ARDCM 80-1, paragraph 16.331 (b)

Booster Pumps
~=---=, There shall be no obstructions (not even short

lengths of 1ines) between the tank and the pump inlet.
Deviation: Each booster pump has two large diameter pipes.

Reason for Deviation and Remarks: Inlet pipes are required to
insure flow under extreme aircraft attitudes, such as fnverted

fiicht .,
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Fuel Tank Locationg

76.

Requirement: Specification ARDCM 80-1, paragrapn 15.421(a)

________ - No fuel tanks shall pe located in or over th
e e .engine
compartment or over the tail Pipe or afterburner section. =

Deviatigﬂzs Tanks No. 5, 7, and 8, R and L, are located partly over
th@ eng LNes .

Reason for Deviation and Remarks: The alrcraft layout makes the

present fuel tank locatIons g necessity.

7. inverted Flight Fuel Supply

Specification ARDCM 80-1, paragraph 16.311

cemme=== design siall be such as to provide for full continuous
om the tank to the eéngine for at least 1 minute during
ght for jet fightep(aircraft) --------- ’

Provision is made for 15 seconds inverted flight at
and approximately 45 seconds at combat altitude with

maximum power.
viation and Remarks: It is not possible to provide
rted filight capacity for 1 minute at all engine and
flows without installing a prohibitively large
quirement not compatible with the performance of

at maximum power.

ne Fuel F

Specification ARDCM 80-1, paragraph 16.320

-==----=, the fuel system must be designed so that fuel from each
tank can be made directly available to the engine(s) in case of
boost pump failure or in the event,of a damaged main tank.

Fuel from each tank will not be directly available

engine.

tion and Remarkss To provide fuel from each tank
gine(s) would involve considerable penalties in

nplexity.
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9 Fuel System - Strike Loss
7Q0 - TR

pequirement: Specification AIR 7-4, paragraph 6.4.p

;~=- and shall be such that

imum amount of fuel 1s re-
ot more than 20%

navailable to the engine.
fuel will pe lost, if g strike is made on
ank . '

d Remarks

i A direct feed is not employed.

80 I i Refueling Adaptors
: Specification ARDCM 80-1, paragraph 16.323 (14.323q)
vi adaptor shall be located such that servicing
11, e no ladders, supports or elevating devices
o e required to couple refueling
I marks (1) R.C.A.F. requested two re-
= bI1TTY to them with the aireraft resting
o fuselage.
(2) Location away from the
elage 1s an overrlding requirement for simultan-
; , i),v~ * System checks during turn-around time.
5 M4 ¢ of 1€ %'Mgating of Co-ordinating Committee,
1’ k I8 3
T ement pecification ARDCM 80-1, paragraph 19.241
ired on all Jet propelled aircraft ---------- .
Flowmete ‘ ’ LC 2 Cway k
D';\w*‘ 1 I
b requirement was

from lssue 1 to
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82, Hinged Doors

ggggiSiﬁﬁHEg Speclfication ARDCM 80-1, paragraph 8.6,2

1f hinged doors are used, the hinges shall be loca

ted g
gir stream tends to keep them closed, =--wceon- © that the

°

o * BT ~d fuselace aetrans ra A
DeV1§£12§° The fogﬁazw fuselage electronics compartment door is
ninged along 1ts aft edge.

Reason for Deviation and Remarks: If hinged along the forward
edge vhis door could not be opened with the nose jack in position.

83. Tail Skid

Re uipemepﬁ,ﬂg Specification ARDCM 80-] paragraph 7.10

Any aircraft
yided with a

ar shall be pro-

2 lately protect the
control sux cture from damage
and whicl pre W be en tl und and all parts
of the structure in the event of a tail down landing.

installed.

waived by Co-ordin-

7ing

tion ARDCM 80-1, paragraph 7.300

which will permit

ed ¢ each way to
of approximately 8.5

ft. radius

Reason for Min T “:}n% sircéeiof
the landing ~44 S radius an s

accepted by
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85. Removal and Replacement of Fuel Nozzles

Reguirement: Specification ARDCM 80-1, paragraph 15.24]

he following (components) shall be peadil
gble without removing the engine, tanks, A
aircraft structure:-

le and replace-
or important parts of the

Fuel Nozzles

(Note: This requirement refers to engine fuel nozzles.)
peviation: The fuel nozzles are

Ll cegsible for re
replacement, with the engines in Havaks o8

Reagon for Deviation and Remarks:
do not Justify the provisicn of =

Ty

bitive weight penalties

86. Interchang

Requirement: Sps

The power plant i:
identlical, permitt

(43

80-1, paragraph 15.25
ircraft shall be

Deviation: The comg

apLe pow are not interchangeable as
the following are h s

Front and rear
Heat exchanger
Starter motor an
Compressor bleed
High pressure air

N0 DO

Reason for Devia
necessity for ha

Item (5) is handed from weight considera

o

87 Instrument

Requirement: Specific

All air lines and
with quick disc
easy instrument

e flexible and fitted
of ¢ ent length to allow

Deviation: Air lines are not fitted with quick disconnects.
e

SECRET




PAGE 178
AAMS-105/1
DECEMBER 1956

87. Instrument Installation (Cont'd)

peason for Deviation and Remarks: Space ang
o AR L 8L n h mi
prevent installatlon of quick disconnects on :iiglinii SRRSO

88. Panel Space Provision

Requirement: Specification AIR 7-4, paragraph 8.2.3

panel space shall be provided for 5 x 5& ine
directional indlcator and the artificigi héggiinfase P s

peviatlon: Space for 5 x 5¢ inches case size for a
zon and directional indicator shall not pe providedftifiCial aorts

Reason for Deviatlon and Remarks: Interim R.C.A.F. requir

e 8 : ifer «C.A.F. ement
for artificlal horizon and directional indicator override this ie—
quirement.

89. Power Plant Controls Identification

Requirement s Specification ARDCM 80-1, paragraphs 6A.1% and 6A.1%0

(1) Power plant control for each engine shall be located and
identified in accordance with MIL-STD-203.

(2) All power plant controls shall be clearly marked in accord-
ance with Specification 98-24105.

Deviation: Power plant controls {fhrot%les) are not l1dentified.

Reason for Deviation and Remarks: Because of location and orient-

ation, it is impossible to confuse the throttles with other con-
trols.

90. Limit Flight Loads

Requirement: Specification AIR 7-4, paragraph 5.2.2.1

At the gross weight for stress analysig, the limit load factor
as defined in Specification MIL-S-5700 shall not be less than

+7.33 and -3.0.

Deviation: The positive 1limit load factor decreases from T7.33 as
skin temperature increases.

Reason for Deviation and Remarks: Weakening of structure due to
temperature rise.
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Weight for Stress Analysis

9L
pequirement: Specification AIR 7-4, paragraph 5.2.1.p

ight for stress analy
The gro8s we y8is shall not pe
pormal gross welght less 50% of the combat missionli‘li:l?han e

peviation: The gross weight for stress analysis is 47,000 1p.

Reason for Deviatlon and Remarks: Of necessit , the

used for stressing were established in the ear{y stagzgig?tgegi ge
rhe welght cannot be related to actual welghts which will be obEE :
tained when operating the aircraft as a flight test vehicle

92, Normal Gross Weight

pequirement: Specification AIR 7-4, paragraph 5.2.1.1

The normal gross weight and the normal weight for take-off shall
be the welght of the aircraft fully loaded with primar
and fuel for the combat mission. 5 Y armament

peviation: A normal take-off weight of 55,000 pounds used for

stress analysis.

Reason for Deviation and Remarks: Of necessity, the weights to be
used for ;stressing were established in the early stages of design.
The welght cannot be related to the actual take-off weight which
will be utilized when operating the aircraft as a flight test
vehlcde.

93. Maximum Gross Weight

Requirement: Specification AIR 7-%, paragraph 5.2.13

The maximum gross welght and the maximum weight for take-off shall
be the weight of the alrcraft fully loaded with primary armament
full internal fuel, and external fuel for the overload range
mission.

Deviation: A maximum take-off weight of 65,000 pounds used for
stress analysis.
arks: Of necessity, the welghts to

Reason for Deviatlon and Remark: EY,
be used for stressing were established in the early stages of de-
sign. The weight cannot be related to the actual take-off weight
which will be utilized when operating the aircraft as a flight test

vehicle.

My
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Landing Welghts

w: Specification MIL-5-5701, paragraphs 3.2
3.2

—ee--—=-=—== the normal design landing weight shall not

£100

than the appllcable take-off weight less the following

of fuel (internal and external) carried in th
fighters (and) bombs, rockets, missiles ang

[\

1
tems; 75%
io

> basic mission for
mmunition.

__________ the maximum design landing weight shall not be less

than the maximum take-off weight less o

take-off fuel, droppable fuel and tank

- llowing items; assist
s dumpable fuel, any other

1tems normally expended during or immediately after take-off (ex-
cept bombs, rockets, missiles, and ammunition shall be retained).

peviation: A normal landing gross weight of 45,000 1b. used for

stress analysis. A maximum landing g
used for stress analysis.

Reason for Deviation and Remarks: Of neces:

£ 5550000 1b.

welghts to

pe used for stressing were eg+al'"‘”" stages of de-
sign. The weight§ cannot be rela -0 the anding welghts
which wlll be utilized when operating the zircraft as a flight test
vehicle.

95. i Fuel Strainers

Requirement: Specification ARDCM 80-1, paragraph 16.333

The alrcraft fuel system shall incorporate
or filters to ensure that the particle si
fuel delivered to the engine(s) is i1
the appllcable engine Model Specifications.

P S 4

Since engine specific

ary strainers
i

nants in the

set forth in

MIL-E-8593 require eng-

ines to be capable of rform e on fuel strained to
200 mesh, strainers s and shall be the responsi-

bility of the alrcraft manufacturer.

Deviation: A 200 mesh strainer is not fitted
Reason for Deviatlon and Re T

capable of handling high pe > engir d
flow requirements with low pr ul

are no manual fuel filller op g

Filtered fuel is supplie res i

‘and the tank pressurization

i SECRET
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96. Reverse Current Cut-Outs - Accessibility

Reguirement: Specification CAP 479, paragraph 70.26 (1)

The reverse current cut-out(s) shall be accessible for unhampered
jnspection and malntenance while the engines are running with the

aircraft on the ground.

peviation: The reverse current cut

Tnhampere: 8 are not accessible for
unhampered inspection and mai

when installed.

reason for Deviation and Remarks: The reverse current protection
Jdevices require an air conditioned ion and are therefore in-
gtalled in the transformer recti it a
pox. These protectlon devices are accessible only when the trans-
former rectifier unit and alternator controls box is removed from
the aircraft.

o
i

97. Flying Controls Hydraulic Circuits

Reguiremeggz Specif

(1) The aircraft shall £ 2ting the scramble require-
ment of paragraph 3 der all climatic conditions when
housed in a readiness hangar (32°F inside at -40° outside).

Specification AIR 7-4, paragraph 4.7.3.3

(2) The aircraft shall apabl ting the scramble require-
ment wit! of not more than one min-
ute, . in the operx Details of the environmental
conditions n th 3e will be provided by the
Department .

M 80 paragraph 10.02
i gned for operation at
F : o After the initial
i e required to coperate the
't eed 150% of the force
£ ) annot be & nteed below -40°F ambient
(1) nne
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97 FPlying Controls Hydraulic Circuits (Cont'd)

3 cont'd
peviation: ( )

2) & (3) The design of the Flying Control Hydraulic 8

(2) permit full operation from O°F to %50°F. Aggqﬁg?ewiéi-
trol with limited maneuverability will be avallable
down to -20°F. At environmental temperatures below
-20°F, a delay of over 1 minute will be required for
the necessary control exercising to warm the system up

to -20°F. At -65°F this will require a delay of about
5 minutes (estimated).

Reason for Deviation and Remarks:

(1) Temperature conditions within readiness hangars are not
avallable for ambient temperatures below -40°.

(2) & (3) It 1s necessary to cater for temperatures as high as
250°F present during flights. The weight penalty for
installing piping of adeguate 8lze to permit full con-
trol operation down to -65°F would not be justified
since the hydraulic fluid would be above O°F with the
alrcraft airborne. The fluild must be at a minimum
temperature of -~20°F before take-off.

98. 01l Cocler Air Flaps
Requirement: Specification ARDCM 80-1, paragraph 15.530

0il cooler air exit flaps shall be employed whenever an alr-to-oil
cooler is utllized 1n a turbine installation. The flaps shall be
thermostatically controlled and shall control the engine oil inlet
temperature so as not to exceed the value specified in the engine
model specification.

Deviation: 01l cooler inlet flaps are used, with two positions
only.

Reason for Deviatlion and Remarks: Inlet flaps are used to maln-
tain high engine inlet efficiency. This air to oll cooler 18
supplementary to the main cooling system at high speed and high
altitude.
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99. Reserved

i

100. Piping Connections - Fuel System

equirement: Specification ARDCM 80-1, paragraph 13.32%
e — ' ~
EITENNRS wemmema=—= shall conform to Air Force-Na
1p Force Standards.

"

(1) Flexible couplings to Company Spec
(2\ Flareless type fittings to Company Sp

Reason for Deviation and Remarks
18 3 e et A e et A et e e e -

1) Special flexible coupli: are quired to give in-flight

\ "/ Y 17 2 o 49

and installation flexibl s
(2) ess type flttings accordanc th latest
Sl p»—;a ‘y—l & 0O g‘v e ratior i the ma be
W h AN tvpe 5 os.

0l.
rRequirementss Specification MIL-A-O0ZOA, parag }

s st —— e

! - 4 \

(Type 1 - Chromic Acld Coatlng

ype coatings shall not be apr C alloys wit , 3 e
vontent in excess of 5.0 precen r when the total content allo
ing elements exceeds 7.5 percent
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| B

97. Flying Controls Hydraulic Circuits (Cont'd)
. Cont'd
peviation: ( )
(2) & (3) The design of the Flying Control Hydraulic System will

permit full operation from O°F to 250°F. -
trol with 1limited maneuverability will be gggigigiecon
down to -20°F. At environmental temperatures below
-20°F, a delay of over 1 minute will be required for
the negessary control exercising to warm the system up
to -20°F. At -65°F this will require a delay of about
5 minutes (estimated).

Deviation and Remarks:

Reason for

(1)

(2) & (3)

Temperature conditions within readiness hangars are not
available for ambient temperatures below -40°.

It is necessary to cater for temperatures as high as
250°F present during flights. The weight penalty for
installing piping of adequate size to permit full con-
trol operation down to -65°F would not be justified
since the hydraulic fluid would be above O°F with the
aireraft airborne. The fluid must be at a minimum
temperature of -20°F before take-off.

98. 011 Cocler Air Flaps

Deviation:
only.

Requirement: Specification ARDCM 80-1, paragraph 15.530

0i1 cooler air exit flaps shall be employed whenever an air-to-oll
cooler is utilized in a turbine installation. The flaps shall be
thermostatically controlled and shall control the engine oil 1nlet
temperature so as not to exceed the value specified in the engine

model specification.

011 cooler inlet flaps are used, with two positions

Reason for Deviation and Remarks: Inlet flaps are used to maln-

altitude.

Tain high engine inlet efflcliency. This air to oil cooler 1is
supplementary to the maln cooling system at high speed and high

SECRET




L PAGE 183
= bET AANS-105/1
DECEMBER 1956

99. Reserved

100. Piping Connections - Fuel System

Requirement: Specification ARDCM 80-1, paragraph 13.322
o e 4 - C B T <~

A1l fittings --------- shall conform to ‘
i e dr—— a oniorm %To Alr Force-Navy or U.S

geyins ons

1e 141 ,- ~ X7 »
le couplings to Company Specification are used
ess type fittings to Company S flcat . 2
I ‘ Company Speciflcations are used.

1) Flexib
2) Flarel

Reason for Deviation and Remarks:

(1) Special flexible couplings are required to give in-flight
and installation flexibility i - "R
1\ w 1ms E; s
(2) Flareless type fltting re use :
(2) Aulf @8 15:, flttings are used in accordance with latest
P r b - 16) ¥ ~ ¢ o R 1 it T st
d‘gfgd practice to give a higher vibration 1ife than may b
achieved with AN type flared fittings. E i e i
0l. Anodizing
- e e
{vamantaes Spnacif 2 =
Requirements: sSpecll A-8025A, paragrap 3.
4 2 - 1\
(Type 1 - Chromlc Acld Coating
Type 1 coatings shall not b pplled alloys with n er
rontent in excess of 5.0 precent or when the tot content of a i y-
ing elements exceeds 7.5 percent : vl i
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101 Anodizing (Cont'd)

peviation: Chromlc acid anodizing processes are used on 24s and 75s
TTuminum Alloys having alloying element conte
gtated in the requirement. nts above the maximum

Reason for Deviation and Remarks: Satisfactory results have been
obtained for approximately ten years of processin
acid anodizing. g using chromic

1025 Tow Rings, Main Gear

Requirement : Specification MIL-T-7935, paragraph 4.1.3.1.2

Main gear tow rings or other suitable fittings, for attaching the
tow bar, shall have a clear opening of pi (II) square inches area
with the minor axis of the opening being not less than 1 inch. ’

peviation: The tow rings on the main gear are not suitable for
attaching the tow bar, and have a minor axis of .75 inch.

Reason for Deviation and Remarks: Space does not permit a larger
ring. It 1s not intended to fow the aircraft from the main gear
utilizing a tow bar. A towing bridle will be used (Normal towing

igs from the nose gear).

103. Wires and Cables - Under 600 Volts

Requirement: Specification MIL-W-50884A, paragraph 3.5.1.1

For applications under 600 volts, wires and cables shall be in
accordance with Specification MIL-W-5086, MIL-W-T7072 and MIL-C-

7078

Deviation: (1) Wire to Specification MIL-W-8777 is used in place

of wire to specification MIL-W-5086.
(2) Cable to Specification Avrocan M-11-9 is used in

place of cable to Specification MIL-C-7078.

Reason for Deviation and Remarks: (1) MIL-W-8777 exceeds MIL-W-

5086 with regard to maximum ambient working temperature.
(2) M-11-9 exceeds MIL-C-7078

with regard to maximum amblent working temperature.
(Note: Aluminum wire is not used and Specification MIL-W-7072 is

therefore not applicable.)
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shielded Vires

104+

B%EEEEEEEE: Specification MIL-W-5088A, paragraph 3.4.1

nless otherwise specified by the detail installation specificati
gortheequipment involved, shielded wires shall have thg shlelgz -l
grmﬂﬂed at each end of the aircraft structure.

peviation: ghielded wires grounded at one point only.
ion and Remarks: T .

Reason for Deviat : o avolid electrical lnterference

v Srmation of ground loops, as for example as specified for

¢he installation of the AN/AIC-10 equipment.

105+ wires for High Temperature

Reguirement:

nlareasowhere the wire temperature exceeds 212°F but does not ex-
ceed 400°F, wires in accordance with Specificatlon MIL-W-7139 shall

be installed.

Specification MIL-W-5088A, paragraph 3.5.1.3

DeViatiOn: Wire to MIL—W—8777 is used.

Reason for Deviation and Remarks: Wire tc MIL-W-8777 will satisfy
temperature requirements up Bl f F

)
! S 250°F and is less expensilve and
easier to print than Teflon insulated wire to MIL-W-7139.

22C

(Note:~ Wire to MIL-W-8777 is not suitable for immersion in fuel
and wire to Avrocan Specification M-11-8 is used for these appll-

cations.)

106. Coaxial Cables

Requirement : Specification MIL-W-5088A, paragraph 3.5.1.4

Coaxial cables sultable for the application shall conform to Speci-
fication JAN-C=1l7 -========:

Deviation: Coaxial cables to JAN-C-17 supplemented by cables to
Avrocan Specification M-11-10.

The cable run up the fin is of
ional cables of reasonabile
ive attenuation.

Reason for Deviation and Remarks :
Sonslderable length. if used, convent
diameter and welght would glve excess
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Terminal Block Identification

107.

Reguirement:

the identification shall be of a "permanent" nature affixed to the
S e .

Specification MIL-W-50884A, paragraph 3.6.5.1

peviation: Identification strip attached to terminal block.
Deviat oo

Reason for Deviation and Remarks: See Company letter 5737/02B/J
Jated 1 December 1955 (paragraphs 33 and 34).

Jdentification 1is visible with wiring run couplers in place.

108. Co-axlal Connectors

Requirement: Specification MIL-W-5088A, paragraph 3.6.6.5

Connectors for co-axial cables shall be in accordance with Specifi-
cation MIL-C-71, MIL-C-3607, MIL-C-3608, MIL-C-3650, or MIL-C-3655,
unless otherwise specified by the procuring activity.

Deviation: Co-axlal connectors to MIL Specifications are used except
on aluminum sheath cab to Avrocan Specification M-11-10 (Avro draw-
h% CS-C-162) where co-axial comnectors to Avrocan Specification
E-413 are used.

nn

Connectors must be specially

Reason for Deviation and Remarks:
:able (Reference Deviation 106).

constructed for ucse with this

109. Conduit Fittings

Requirement: Specification MIL-W-5000A, paragraph 3.10.1.3

be in accordance with Drawing

The use of conduilt fittings shall
a1

AND 10380, or other applicable drawings.
Deviation: Bulkhead fittings and joints are replaced by flanges
welded on conduit.

Reason for Deviation and Remarks: Standard fittings are not suit-
able for this application.

110. Pressurized Connectors

Requirement: Specification MIL-W-5088A, paragraph 3.6.6.6
Pressurized connectors shall be installed with the flange on the
high pressure side.
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110. Pressurized Connectors (Cont'd)

peviation: Pressurized connectors in cockpit are installed with
flange on low pressure side.

18 such that

been achieved

Reason for Deviation an
compliance with the above 1
py the use of an additional

111 . Electronic Equipment - Installation

Requirement: Specification MIL-I-8700, paragraph 3.2.1

and located 8o as not to be sub ject to conditions exceed

wd
1

ing the limits speclfiled in the aj plicable equipment specifications

. MIL-E-5400 is quali-
mum pressure altitude in
000 feet, and in non-

Deviation: Government fur
fied only to 50,000 fee
cooled equipment areas is
conditioned areas is 60, 0(

AIR 7-5 which 1s the contractual
tallation of electronic equipment

Reason for Deviation
document covering de

requires; 1n paragraph 3.1.3 that the equipment is to be com-
) : onal environ t of the alrplane.

patible With the operati

l2. Waveguides

Reguirement; Specification MIL-W-9053, paragraph 3.6
ement f © inches should be used

Rigid waveguid lengths
up to and including 7

Deviation: Waveguid in straight
used.

antennas is more
must be kept to a
to a minimum.

£ joints in many

J

Reason for Deviatio
than 72 Inches away £
minimum, consequently o
Also, space is at a premium
locations.

the

113. Fuses

Requirement: Specification
PUges~——~————————— -shall only be used where specifically approved
by the R.C.A.F.

3

CAP 479, paragraph 70.24% (1)
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Fuses (Cont'd)

113.
viation- Fuses are used in cockplt lighting circuits, and in
rgfﬁﬁ@ﬁtation circults where current demand is less than 5 amperes.

;wasmxfor Deviatlon and Remarke: Circuilt breakers are not available
amperes or less. .

114, Spot Welding - Primary Structure

Reguirement:

primary Structure

Specification ARDCM 80-1, paragraph 3.220

Spot welding shall not be used for the following:

(h) on each slde of a Joggle or wherever there is a possibility
of a tension load component, unless "stop" rivets are used.
peviation: Spot welding will be used without employing "stop"
rivets on the engine supported intake adaptor ring.

Reason for Deviation and Remarks: Hazard introduced by having a
Tiveted structure attached to The engine nose 1s considered greater
than that of utilizing spot welded structure, due to probablility of

rivets entering the engine.

115. Wire Coding
Requirement: Specification MIL-W-5088A, paragraph 3.1.51(e)

Wire Number: The wire number consisting of one or more digits is
used to differentiate between wires in a circult.

(1) —————————— . A different number shall be used for wire not
having a common terminal or connection.

Deviation: A different number was not used in the case of the A.C.
power cables. Each of the three phase lines begin with "XIA" and
thence carries through the wiring of the three phase A. C. power

lines.

Reason for Deviation and Remarks: The wire coding was established
In"1ts present form due to a misinterpretation of the Specification.
As the complete .code of each cable 1s different, in that the phase
letter follows the cable size, 1.e. XIAL4A

XIA4B

XIA4C
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Check List Holder

Requirement: Specification CAP 479, paragraph 40.41
Al aircraft shall be provided with a holder for the Pllot's
check List, mounted convenient to the pilot and second pilot.

Check 1list holder not provided in Mark 1 aircraft.

peviation:
Reason for Deviation and ngggij; Space at a premium
119, Marking of Pipe Lines and Conduilt

Requirement: Specification CAP 479, paragraph 6.02
All pipe 1lines and electrical
in accordance with RCAF Engineer
Identification, together with su
be required by the specification

idult in aircraft shall be marked
ng Order 05-1-2Y, Pipe Line

h additional markings as may
governing each system.

Deviation Permanent] installed pipe line and conduit is only

marked at connecting points.

iﬁ and Marking of permanently installed
>ondu at ooints would serve no useful
% P . k. 1
20, Anodizing
Requirement : specification CAP ), paragraph and
this chapter, o “*'PYWW“° appr
uminum alloy parts o

approved ancdic oxid

ed ms may be us
ydlc in applilcat:
Alodine treatme: ag been used f ¢ aln aprg ations
machined w o kins ).

1t 1s based
pproved chemical

Reason for
on specificatd
fi;rs in a

MIL-C-551

SECRET




PAGE 191
AANMS-105/1
DECEMBER 1956

Appendix R

Appendix IIIA Drawings

Detall design documents are listed in the

d=

Record Index:

MRI-CA-C105/1

Appendix IIIB Reports

Appendix

Appendix
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REV. SEP ¢

APPENDIX IV

AMENDMENTS , TO MODEL SPECIFICATION
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MODEL SPECIFICATION AMENDMENT

AIRCRAFT TYPE CONTRACT , Eage
» ARROW 1 AMENDMENT NO. 1 Sa%?a

E.CP.

susject Applicable Specifications and Publi-
cations - Contractual Clarification MOD, NO.

REASON FOR CHANGE EFFECTIVITY

RETROFIT

EFFECT ON PERFORMANCE

WEIGHT CHANGE EFFECT ON BALANCE

AMENDMENT
PARAGRAPH 1 . 1

Add (Cont'd)

Contractor specifications an
approved by the RCAF prior t
specification.

d publications shall be
o forming a part of this

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

Delete
AIR 31-2 (Issue 6) - Acceptance of New and Newly Erected
Aeroplanes of an Ap?”OJed Type
(This specification listed in error,
PARAGRAPH 1.4 PAGE 4
Delete

Deviations are set forth in Appendix II to this document

and are indicated throughout the text by the appropriate
deviation number encirﬁled in the left-hand margin. A
definition of "Deviation” appears in paragraph 6.2. From
the date of approval by t*e R.C.A.F. of the Model Spec-
ification, additional deviations from the requirements of
the specifications listed in paragraph 1.l shall be sub-
mitted in the form of Specification Amendments.
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MODEL SPECIFICATION AMENDMENT

( AIRCRAFT TYPE CONTRACT , rage
e S g AMENDMENT NO.L .

-
2

ARROW 1 3 of

E.C.P

SUBJECT Applicable Specifications and Publi-

cations - Contractual Clarification MODANC:

REABON FOR CHANGE EFFECTIVITY

RETROFIT

EFFECT ON PERFORMANCE

WEIGHT CHANGE EFFECT ON BALANCE

AMENDMENT i
PARAGRAPH 1.4

Add

Deviations are set forth in Appendix II to this document and
are indicated throughout the text by the appropriate
deviation number encircled in the left-hand margin. A
definition of "Deviation” appears in paragraph 6.2. From
the date of approval by the RCAF of the Model Specificatilon;
required additional deviations from the requirements of the
specifications listed in paragraph 1.1l shall be submitted

in the form of Specification Amendments.







