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NOTICE 

This doc ume nt is intended for the use of the recipient 
only, in connection wi th wor k carried out fo r or on be ­
half of Her Majesty's Canadian Government in the right 
of Canada. The unauthorized retention or destr uc tion 
of this document or disclosure of its c ont ents t o any 
unauthorized person i s forbidden. 

Attention is hereby called to the fac t that fai l ure to 
comply with any of the above instructions is an infract­
ion of the Official Secrets Act. 

Any unautho,~ized person obtaining possess i on of this 
Specification by finding or otherwise, shou l d forward 
it together with his name and address in a registered 
envelope, to the Model Specifications Group, Engineer ing 
Division, Avro Aircraft Limited , Ma l ton , Ontario , Canada. 

sS\f\tll 
SECRET 
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SECTION I 

APPLICABLE SPECIFICATIONS AND PUBLICATIOUS 

1.1 Refe renced Specificati~nd Pub ic~tions 

l.'he followLrcg sp-e<..,ificationis and publications cf the iss e in 
effect on 23 Apri !954 shall form a part of this mod,el spec­
ificati on to the . extent stated in this specifi~at1on . The 
applicable paragraphs of this model specification shall» i n 
each case, state the extent to which the aircraft design com­
plies with the following specifications. Failure to list 
non-compliance with the requirements of the aipec1ficat1ons 
lis t ed in this paragraph 9 which» by a ea~ol!'llabl engine ring 
interpretation, apply to his model spec1fication3 shall in­
dicate t he Contractor's intention to mee t all such require= 
ments even th ough no specific mention is made of the req11ire= 
ment in this model s pecificat ion . Where th('; Cont r a ctor does 
not intend to comply with such requirements a devia~ion shall 
be raised. 

Contractor specification5 and publications :shall be approved 
by the RCAF prior to forming a part of this specification . 

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

AIR 7-4 I ssue 3 

CAP 479 

ARDCM 80=1 

EMS -8 

RCAF Spee. C=28~96 

MIL-B=5087A 

MIL~W-5088A 

MIL-I-5099A 

MIL-H-5440A 

MIL -F-5572A 

R.C .A .F. Speciflcat;ion for Supera::inic 
AU-Weather Inte1•ceptor Aircraft Tvp 
CF -105 

Manual of Aircraft Dee,ign Require ments 
for th,e Roya l Canadian Air Farce 

Handbook of Instructions for Aircraft 
Designers 

Orenda Erigines Specifl,,..a.tion = Iroquois 

Luminescent Materiai~ Fluorescent -
Rad ioa ctive 

Bonding, Electrical (.for A~ !'craft) 

Wiring 3 Aircraft~ Installation of 

I ndicator, Cabin Air Pressure, 1-7/8 
Inch Di al, Type MA- 1 

Design, Installation and Tests of Air= 
c raft H!~ritic Systems 

. ,,~ Reciprocating Engine 
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1,1 Referenced Specifications and Publicat~ (Cont 0d) 

MIL--0-5606 ( 2) Oil~ Hydraulic 9 A1rcraft9 Petroleum Base 

MIL=F=5616 Fue l~ Aircraft Engi~~» Grade JP~l 

MIL-F=5624c 

MIL-S-5700 

MIL--S-5702 

MIL-S-5703 

MIL=S-5711 

MIL--N-5877A 

MIL=I-5997 

MIL-I-6051 

MIL-I-6181B 

MIL-L~6503A 

MIL-C ~6818A 

MIL-E =7080 ( 1) 

MIL-E-7563 (1) 

MIL=E-7614 

MIL-P~7788 

MIL-E- 7894 

MIL-M-7911 

Fuel 9 Aircraft Turbine and Jet Engine~ 
Grades JP-3, JP=4i and JP~5 

Stres s Analysis Criteria 

Structural Criteria 9 Basic Fl.ight 
Criteria 

Structura l Criteria~ Piloted Airplane 
Basic Ground Criteria 

Structural Criteria. 9 Piloted Airplane 
Structural Test 9 Flight 

Nozzle 9 Pressu~e Fuel Servicing, Lock= 
ing Type D=l 

Instruments and Instrument Panelsp 
Aircraft Installation Of 

Interference Limits and Methods Of 
Measuriement, A1.rcraft Radio and Elec= 
troni c Installations 
I nt~rf erence I,inita, Te5t and Design 
Requir ements, Aircraft Electrical and 
EJLectro:nit~ Equipmrent 

Lighting Equ1prr.ent 1 Aircraft » General 
Specification for IJrAstaU.~tion Of 

Clamp» Mcuntir;:g 9 Ai rcraft I~stru~~nts 

Electrical Equipoont 9 r~atallation Of 
Aircraft» General Specification 

Electr1caJL Equ1 p11'11:Snt 3 A:1.rcra1'tf I nstall­
ation of 3 G~ er.al 

Electrical Equipment 9 Alternating Current G 
~ircraft, I~stal lation cfs General Spec­
ification. 

Plates Plast1c j Cockpit and Interior 
Controls Lighting 

-
Electric Power, Aircraft 9 Characteristics 
Of 

Marking i Identification of Aeronautical 
E9ui pment, AssemblieB and Part s 

SECRET 
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1.1 Referenced Specifications and Publications (Cont 0d) 

MI.I....T-7935 

MIL-I-8500A 

MIL-I-8700 

MIL-J-8711 

MIL-F-8785 

MIL-R-25572 

USAF Spee. 1817 

US Radium R410AB 

CGSB 3-GP-22b 

CGSB 3a-OP-23b 

CGSB 3-GP-25c 

CGSB 3-GP-26A 

AN 3114 

AN~L-lA 

CS-D-2 

Avrocan E=266 

Avro Report QC-E-9 

Avro Report 
P/AERO DATA/89 

Avro Report 
GEN/STDS/4 

Avro Report 
7-0400=62 

Dowcan 200 (Issue l) 

Towing Requirements and Provisions for 
Land and Carrier Type Mi lit ary Aircraft 

Interchangeability and Repl aceability of 
Component Parts for Aircraft , 

Installation and Test of Electronic 
Equipment in Aircraftp Genera l Specifi­
cation for 

Jack Pads~ Aircraft, Design and Install­
a t ion 

Flying Qualities of Piloted Airplanes 

Regulator, Oxygen 9 Automatic Pressure 
Breathing High Altitude , General Spec­
ification for 

Flutter9 Divergence and Reve r sal of 
Aircraft 9 _Prevention of 

Aviation Turbine Fuel= Type II 

Fuel» Aviation Turbine , Type I 

Aviation Fuel 

011» Hydraulic ~ Petroleum Base 

Receptacle 9 External Power 

Luminescent Materia l ~ F l uorescent 

Protective Treatment Schedule Landplanes 

Environmental Testing$ Aeronautical and 
Associated Equipment p General Specifi= 
cation for CF=l05 Aircr aft 

Interchangeabil ity= Working Lists 

Detailed Analysis of Flying Qualities 
of CF-105 

Compliance with ABC Standards 

Weight and C.G. Summary= CF=l05 with 
:i:;roquois Engines _ 

Silicone Based Fluid (26 Oct . 1954) 

SECRET 
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1,2 Precedence of Requi£ements 

From the date of RCAF approval of this Mode l Specification 
the requirements of this specification shall take precedence 
over the requirements of all s pecifications listed herein, 
In the event of c onf lic t between the requirements of the 
specifications, publications, and documents referenced i n 
this Mode l Specification, the order of precedence f or com­
pliance shall be as follows~ 

(a) AIR 7=4 

(b) CAP 479 

(c) ARDCM 80=1 

RCAF Spec ification for Supersonic All ­
Weather Interceptor Aircraft Type CF=l05 

Manua l of Aircraft Design Requirements for 
the Royal Canadian Air Force 

Handbook of Instructions for Airc raft 
Designers 

(d) The remaining specifications referenced in this s pecifi­
cation, 

1.3 §Pecification Amendmen~ 

Any alteration to this Model Specification~ whethe r or not 
such alteration results in a physical change to the aircraft ~ 
shall be submitted by the Comr,any to the RCAF in the form 
of a "Specification Amendment', 

1.4 Deviations 

Deviations are set forth in Appendix II to this document and 
are indicated throughout the text by the app~opriate deviation 
number enc ircled 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 Specification, required additional 
deviations from the requirements of the specifications l isted 
in paragra~h l, 1 shall be submitted in the form of "Specification 
Amendments , 

u l SS\f\t.D 
SECRET 
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SECTION 2 

SCOPE 

2.1 Aircraft 

This Model Spec ification describes AYro Arrow 2 aircraft, 
designed to the requirements of RCAF Specification AIR 7-4 
Issue 3» and such additiona l requiraments as may be specifie-d 
and agreed upon between the RCAF and the Company. 

The first Arrow 2 aircraft , Serial Number 25206 , shall be 
defined by this specification, together with applicable Spec­
ification Amendments issued in accorda ce with paragraph 1.3 
of this Specification. The design detail documents of aircraft 
Serial Number 25206 are identified in the effectivity sched-
ule of the Master Record Index referenced in Appendix 111.A of 
this Specification. 

The second and subsequent Arrow 2 aircraft shall be defined 
by this Specification, together with applicable amendment s 
issued in accordance with paragraph 1.3 of this Specification. 
The design detai l documents of the sec ond and aubsequent 
Arrow 2 aircraft are identified in the effectivity achedule 
of the Master Record Index, 

2.1.1 This specification describes the following aircraft. 

2.1.1.1 RCAF name and mark number - Arrow 2 

2.1.1.2 RCAF aircraft specification number - AIR 7-4 (Issue 3) ~ 

2.1.1 .3 Manufacturer's name - Avro Airc raft Limited 

2 .1.1.4 Manu:facturer 1 s model designation - Arrow 2 

2.1.1.5 Number of engines - Twb 

2.1.1 .6 RCAF name and mark number of engine - Iroquois 

2.1.1.7 RCAF engine specification number -

Engine manufacturer's name - Orenda Engines Limited 

2.1.1.9 Engine manufacturer's model designation - PS 13 

2.1.1.10 Engine Specification number - EMS-8 
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2.2 ~ 

The role of the aircraft shall be that of a f l ight test 
vehicle leading to the production of high a l titudep a ll 
weather, night and day supersonic interceptor airc raft as 
defined by RCAF Specification AIR 7~4. 

2.3 ~ 

The crew shal l normally consist of a Pil ot and an Observer/ AI . 

SECRET 
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SECTION 3 

RESUIREMENTS 

3 .1 Characteristics 

3.1.1 Three -View Dr~w!n,g_ 

See Figure l Page 10 

3.1.3 

0 

3.1.3.1 

Interior Arrangement Drawin_g_ 

See Figures 2 and 3, Pages 11 and 12 . 

Performance 

The performance shal l be estimated assuming: 

(a) The aircraft configuration as described by this 
specification with all access pane ls, doors, and 
canopy in the closed position, 

(b) I.C,A.O, Standard Atmosphere conditions except 
where otherwise specified, 

(c) Engine performance in accordance with orenda Engine 
SpecifJcation EMS-8. 

Tabulated Performance 

Combat Load Factor at a Combat Speed 
of Msch 1.5, a Combat Altitude of 
50,000 feet, and at a Combat Weight* 
of 52,170 lb, 

Maximum Level Speed of 50,000 feet 
and at a Combat Weight* of 52,170 l b . 

Combat Ceiling at a Conroat Weight* 
of 52,170 lb, 

With aircraft at Normal Gross Weight* 
(60,070 lb), and positioned at end 
of runway; elapsed time from pushing 
first bu~ton to start first engine 
until aircraft becomes airborne, 

Estimated 

NOTE : *Weight is rough estimate on l y - corrected figure will be 
supplied when I r oquois performance becomes available. 
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Tabulated Performa~ (Cont 1d) 

Elapsed time to reach a level flight 
Combat Speed of Mach 1.5 and a Com-
bat Altitude of 50,000 feet from the 
time aircraft becomes airborne dur-
ing take-off at Normal Gross Weight* 
(60,070 lb) under sea level con-
ditions: 

Take-off distance in still air at 
sea level, and standard summer 
temperature of 38°c, to clear 50 
foot obstac le (Maximum Thrust with 
afterburning) : 

Maximum Gross Weight 
Normal Gross Weight* 

(67,956 lb) 
(60,070 lb) 

Landing distance from 50 foot obst­
acle in still air, at sea level 
(drag parachute utilized): 

Maximum Landing Gross Weight 
(63,708 lb) 
Normal Landing Gross Weight* 
(46,470 lb) 

Touchdown Speed 

Maximum I.anding Gross Weight 
(63J708 lb) 
Normal Landing Gross Weight* 
(46,470 lb) 

3.1.4 Performance Curves 

3.1.4.1 Maneuverability - Figure 4, Page 13 

Estimated 

3.1.4.2 Speed, Rate of Climb, and Time to Height vs Altitude 

3.1.4 .2.1 

3.1.4.2.2 

3.1.4.2.3 

Speed vs Altitude - Figure 5, Page 14 

Rate of Climb vs Altitude~ Figure 6, Page 15 

Time to Height vs Altitude - Figure 7, Page 16 

NOTE: *Weight is rough estimate only - corrected figure will be 
supplied when Iroquois perf~rmance becomes available. 

U\\Cl~S \f\ 
SECRET 
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3.1.4.3 

3.1.4.4 

3.1.4.5 

3.1.4.6 

3.1.4.6.1 

3.1.4.6 . 2 

3.1.4.6.3 

Stalling Speed vs Weight - Figure 8, Page 17 

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

Landing Distance vs Weight - Figure 10, ·Page 19 

Typical Flight Pattern 

Combat Radius of Action - Figure 11, Page 20 

Cruising Radius of Action - Figure 12, Page 21 

Maximum Cruising Range - Figure 13, page 22 

SECRET 
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Performance Curves will be 

added when Iroquois engine 

performance becomes avail­

able . 

SECRET 
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3.1.5 Weight and Balance 

The estimated weight for the aircraft is as follows (For 
current weight status refer to latest issue of Avro Air­
craft Report No, 7-0400-62) . 

3.1.5.1 Basic Weight 

DESCRIPTION 

STRUCTURE 
Wing 
Fin & Rudder 
Fuse lage fwd. Sta. 255tt 

Sta. 255" - 485" 
Sta. 485" - 591,65" 
Sta. 591.65" - 742.5" 
Sta. 742,5" Aft. 
'Marry-up' 

LANDING GEAR 
Main Landing Gear 
Main L/G Doors & Fairings 
Nose Landing Gear 
Nose I/G Do or & Fairing 
POWER PLANT & SERVICES 
Engines & Accessories 
Gear Box & Drives on Fuselage 
Engine Controls 
Gear Box , Starte r & Drives on Engine 
Fire Extinguishing System 
Engine Mountings 
Fuel System 
FLYING CONTROLS GROUP 
Mechanica l Flying Controls 
Hydraulic Flying Controls 

EQUIPMENT GROUP 
Instruments 
Probe 
Cockpit Pressure Sealing 
Oxygen System 
Ejector Seats 
Air Conditioning System 
Hydraul ics Main System 
Cabin Insulation 
Brake Parachute 
Electrical System 
Low Press ure Pneumatics 
Surface Finish 
Intake De-icing Boots \ 

SECRET 

WEIGHT 
lb 

18,678 
10,029 
1,024 
2,570 
1,705 
1,045 
1,553 

700 
52 

2, 552 
1,902 

292 
334 

24 
10,628 

9,103 
282 
32 

315 
71 

132 
693 

946 
l, rso=-

834 

46 
9 , 060 

15 
5 

24 
284 
856 
643 

14 
62 

1,259 
56 

100 
52 



DESCRIPTION 

EQUIPME~'T GROUP Cont'd) 
Rado~~ Anti=icing 
Canopy Ac-!;1'"atio:2 
Cabin Cc;:i33ol•ss 
Elec t ron.le Compartment Door Actuation 
Damping System 
Electroni-: System removable 
Electronic System f'ixed 
Emergency Ham Alr Turbine 
Em,srg,ency Fir,e Prot.a ,:; t ion 
InstrunteLt Pack Structure 
Pack Instrumentation 
Flight Test ILstallations 

WEIGHT 
lb 

9 
65 
17 
10 

139 
559 
621 

60 
154 
687 

19750 
19323 
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---~--~=,=--=~~....,..~~~~'IUQ:l.::::a •=rr-r:;-=::o--s.==.a=~ 

BASIC WEIGHT 42,4-48 
--:e---=-r~-~~·===....=.:,;-~:;a_.,~=-------=-~~~=-=-~~ 
~~~•...-4,.,;,.J~~,;-~~~~m -c=--------= ~ 

BASIC WEIGHT 
Ballast. 
Operat!onal Load ( less fuel) 
Crew 
011 
Alcohol for Radome De~icing 
Residual Fwel 
Oxygen Charge 
Engine Fir.~ Extingutsher Fluid 
Water for Air-Conditioning 

OPERATIONAL WEIGHT EMPTY 
Ma:xlmum n ,,ternal Fu9l !2-~492 ga l 
@ 7.8 lb/gal.) 
Maximum External Fuel (500 gal 
@ 7 .8 lb/ga. 1 <} drop tank) 

430 
139 

22 
218 
13 
25 

275 

42,.448 
700 

13122 

44» 270 

19~438 

4, 248 
m.,:;:,o-~·~=· =-~===~~-~~-~~~~,=.......-·~====== 
MAXIMUM GROSS WEIGHT 67,956 

SECRET 
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3.1.5.3 Combat Weight and No~i Qross Weight {Simulateddl 

DESCRIPTION 

BAS IC WEIGHT 
Ballast 
Operational Load 
Crew 
Oil 
Alcohol for Radome De~icing 
Res1.dual Fuel 
Oxygen Charge 
Engine Fire Extinguisher Fluid 
water for Air Conditioning 

*Allowance for Fuel for Combat Mission 

NORMAL GROSS WEIGHT 
*HaU Combat Mission Fuel ~ 

(1,013 gals. @ 7.8 lb/ga l.) 

*COMBAT WEIGHT 
(Half Combat Mission Fue l) 

WEIGHT 
lb 

430 
139 

22 
218 
13 
25 

275 

42,448 
700 

1~122 

15,800 
60,070 

7,900 

52,170 

*Rough estimate only - to be finalized on determination of 
Iroquois Performance. 

(a) Wing Group 
(Gross Area 1,225 sq. ft. ) 8.187 lb/sq. ft. 

(b) Vertical Tail 
(Gross Area 158.79 sq. ft.) 6.450 lb/sq. ft, 

(c) Fuel System 
(Capacity 2, 492 Imp. Gal,) 0,278 lb/Imp. Gal. 

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

Forward Limit 

Aft Limit 

28% M.A.C. (limited structurally) 

31% M.A.C. (limited aerodynamically ) 

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 ed ge) ......... 1225. 00 sq. ft. 

Aileron area (aft of hinge line) ........... . 
Elevator area (aft of hinge line) .......... . 
Vertical tail area (including rudder) ...... . 
Fin area o o o o o o o o o o o • o o • o o <;I o o o o o o o o o o o o o o o o o o 

Rudder area (aft of hin~e line) ............ . 
Speed brake area - 2 - (Projected) ......... . 

66.55 sq. ft. 
106. 90 sq. ft. 
158.79 sq. ft. 
120.62 sq. ft. 

38.17 sq. ft. 
14.37 sq. ft. 

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

3.1.7.1 Wings (Reference Figure 14) 

Spano o o o o o o o o o o o o o o o o o o o o • o o o o o o o o o o o o o o o o 

Chord - Rao t o o o • o o o o .. o o o o o o o o o o o o o o o o o o o o 

50 
45 

4 

ft. 
ft. 
ft. 
ft. 

o.oo 
o.oo 
4.98 
2.61 

in. 
in. 
in. 
in. 

- Construction Tip ................ . 
Mean Aerodynamic Chord .................... . 30 
Airfoil Section - Inner Wing 

- Profile .. . 
- Camber ... . 

Outer Wing 
- Pro f ile ... 

.0003.5-6-3.7 
.0075 

(Modified) 
(Modified) 

.0003.5-6-3 .7 !Modified) 

.0003 .8-6-3.7 Modified) 
- Camber.... . 0075 Modified) 

Incidence - Root. . ........ . ... . .. . ............. 0 degrees 
- Construction Tip................... 0 degrees 

Anhedral .................................. . .... 4. 00 degrees 
Aspect Ratio ................ . .................. 2 .04 
Ailerons - Span (each) ....................... 10 ft. 0.00 in. 

- Chord (average percent wing chord) 
- Root ...... . .... 25.735 
- Tip ............ 35.000 

Elevators - Span (each) .................. ., 10 ft. 2.00 in. 
- Chord (average percent wing chord) 

-Root .... . ....... 14.109 
-TiPooooooooooooo 250735 

3.1.7.2 Horizontal Tail 

Not applicable. 
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3.1.7.3 Vertical Tail 

Span ............... . . ... . . ........ . ...... 12 ft. 10. 50 in. 
Chord - Root .......... . .................. 19 ft . 0.00 in. 

- Construction Tip ................. 5 ft. 8.00 in. 
Mean Aerodynamic Chord ... . ............... 13 ft. 6 . 41 in. 
Airfoil Section.... . ...... . . . ..... .0004-6-3.7 ( Modified) 
Sweep Back - Leading Edge ..................... 59.34 degrees 

- Trailing Edge .................... 33.08 degrees 
- ½ Chord .......................... 55. 00 degrees 

Aspect Ratio o o o o o • o o G • o •• o o o o o • Q o o ••• o •• o G o o o o l o 04 
Rudder - Span (average) ........ . ..... . .... 9 ft. 11.00 in. 

- Chord (average percent vertical 
tail chord). . . . . . . . . . . 30. 00% 

3.1.7.4 Speed Brakes 

Span (each ) .......... ... ......... . ...... 2 ft. 1 . 08 i n . 
Chord . . . .................... . ... . . . ..... 4 ft. 1.00 in. 

3.1.7.5 Height of Aircraft 

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

3.1.7.6 Length of Aircraft(Not including 3 ft. (approx.) pr obe) 

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

3.1.7.7 Pr opelle r 

Not appl ic able. 

3 . 1 . 7.8 Landi ng Gear 

Tr e ad o o • • o ........... o ••••••• o • o • G • o • • • 25 ft. 7. 66 l n o 

Whee 1 Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 ft. 1. 00 in . 

3 . 1 .7.9 Gr ound Angle 

Angl e between 
ground static 

aircraft reference liqe , ~~ 

1 ine •••••• : : ;.: • -f ~\t\t.\t .. 

SECRET 
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3.1.8 Control Surfaces 
Not to be used 

Ailerons: up and down 
Elevators: up 

down 
Rudder: left and right 

Speed Brake 

SECRET 

Control Movements 
purposes 

Surface 
Movement 

Control 
Movement 

4.98 i n. 
aft6.63 i n. 
fwd4.37 i n. 
fwd3.28 in. 
aft3.03 in. 
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3.2 Construction 

3,2.1 General Interior 

A pressurized compar tmen t for the accommodation of the crew 
and incorporating ins truments, control s, and stowage as 
described in the appr opriate se ctions of this spec ifi cation 
shall be located in the nose section of the aircraft. The 
front cockpit shall be e quipped to accommodate a pilot, 
and the rear cockpit shall be equipped to a cc ommodate an 
Observer/ AI. It shall be possible for the pilot to perform 
all the normal and emergency f unc tions required to fly the 
aircraft without the assistance or presence of t he second 
crew member. The cockpit compartment shal l be enclos ed by 
a fixed windshield and two split clamshell type canopies. 
Equipment and service compartments s hall be as described 
in paragraph 3.7.5. 

3,2.2 Materials 

The following order of precedence shal l apply to materials 
used in construction of the airframe and cont r a c tor furnished 
equipment: 

,.. 
(a) Requirements issued by DND or approved by the 

RCAF as covered by CAP 479 Part 5; or 

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

(c) RCAF approved Company spe cifi cations. 

3,2,3 Standards 

The following order of precedence shall apply to standard 
parts used i n cons tru c tion of the airframe: 

(a) Standards issued or approved by the RCAF , as covered 
by CAP 479 Par t 5, or 

(b) ABC Standards to the extent agreed between the RCAF 
and the Company and as set forth i n Avro Report 
GEN/STDS/4. 

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

© (d) RCAF approved Company design. st·a!l a rd s . 

RET 
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3.2.4 Workmanship 

Al l workmanship and shop prac ti ce shall be i n a ccordance 
wi t h accepted standards of aeronauti cal engineer i ng prac ti ce . 

3.2 .5 Produ c tion, Maintenance 2 and Repai r 

The design of the aircraft shall be such as to be suitable 
for large scale pr odu c tion. Cons i deration shall be giv~n 
during t he design t o provide access to the ai rcraft and 
installed equipment to facilita.te ease of replacement , 
maintenance and repai r . Maintenance provisions i ncor porated 
in the aircraf t and the equi pment insta1led therei n shal l 
conform to : 

(a) Requi rements covered by CAP 4?9 or as otherwise a gr eed 
between the RCAF and the Company. 

(b) Requirements covered by ARDCM 80-1. 

The above cons i derations and r equirements shall be subor d­
inate only t o the f ul f il l me nt of the primary r ole of the 
aircraft and to the safety of the crew. 

3.2 .6 Climati c Condit ions 

The aircraft shall be designed to mee t the environment a l 
conditions gi ven i n ARDCM 80-1, and additionally for cper­
ation withi n the des ign flight cond itions. 

All contractor furnished equipmen t i ns talled i n the ai rcraft 
shall be designed to meet the environmen tal cond i ti ons given 
i n ARDCM 80-1 and add it ionally, where the pressure altitude 
and/or t emperature is i n exce8s of tha t covered by ARDCM 
80-1 the requirements in the Company Equi pme nt Specifi cat ­
ions and Company Specifi cation Avrocan E-266, as appli cable, 
shall govern. 

3 . 2.7 Noise and Vibration 

In so far as pr a c ti cable, the aircraft sha l l be free 
from objectionable vibration which might lead to 
ma l functioning of contr ols or equipment. 

Noi se levels at the head positions 
respective sta tions, dur1ng flight 
shall not normally exceed the alu 
paragraph 20.04. 

SECRET 
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3.2.8 Proce sses 

The following order of precedence shal l apply to p!'oc11:,s5es 
used in construction of the airframe and contractor ft;i.rnish­
ed equipment inc orporated in the va.ri ouo systems :tr,.Bt 3. ll:ed 
therein ~ 

(a) 

(b) 

Finish 

Requirements issued by DND or approved by t he 
RCAF as cover ed by CAP 479 Part 5; or 

Requirements covered by A,.'\DCM 80-l. 

The finish on all parts and components shall be in acc ord­
ance with RCAF approved Avro Aircraft Company Standard 
GS···D-2 ., or CAP 479 Part. 5. 

3.2.10 Colour Scheme and Identif:t~ion Markings 

3.2.10.1 Colo~r Scheme 

The aircraft exterior colour scheme and :marki:r.gs ;3rw.1:, 

conform t 
O ~ ~ ( g~!P~~~ ~~!~I~~/; w~:re not ~ o·ve r ,;,,d by { :: ) . 

The cockpit int,erior c olour scheme shall conform t o 
ARDCM 80-1. 

3.2.10.2 Id~~tif.~0ation Marki~ 

Aircraft components and aircraft parts shal l DE- marked 
i n accordance with Specification MIL-M-791.L 

!'iJ2eline ;Ictsntif'ication 

All removable pipeline and electrical conduit iri. tha a. :I ".'­
craft shall be mar ked in accordance with CAP 479 Chapter 6 _., 
together with such additional marktngs as may be :>:>&quired 
by t he s pecification governi ng each system . 

El ectrical Circuit Identification -~-----~ 
Identification of electrical circuits s ha ll be in acc ord­
ance with the requirements of Specification MIL-W- 5088Ao 
and as additionally agreed between the RCAF and the Com:.. 
pany as set forth in Company Reports listed ir., Appendix 
III. 

SECRET 
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3 .2. 13 I nterchangeabilit,¥_ 

Interchangeabi lity and replaceability shall ~onform to the 
requirements of Specification MIL-I-8500A and as set forth 
in Avro Aircraft Report QC-E-9-

Lubricat1.on 

The lubrication schedule and types of lubricants to be 
used shall be as detailed in th Description and Mainten= 
ance Instructions for the Arrow 2 aircraft. 

§quipment 

The following order of precedence shall apply to contractor 
furnished equipment incorporated in the various systems 
installed in the aircraft: 

(a) 

( b ) 

( C) 

Requirements issued by DND or approwed by the 
RCAF as covered by CAP 479 Part 5; or 

Requirements covered by ARDCM 80-1; or 

RCAF approved Company Specifications. 

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

Where a degree of performance to meet the specification 
requirements is obtainable only by a process of testing 
and/or selection or selective Ill.3.tching of Government 
supplied equipment, then such testing or selec'i.;1ve pro= 
cess shall not be considered a part of the requir ments 
of this specification" Upon subsequent interchange of 
related components the air craft performance o tained by 
such test ing and selective process is no longer assured. 

Where failure of Government supplied equipment to provide 
a degree of performance necessary to meet the specification 
requirements for the aircraft is indicative of a modifi~ 
cation requirem nt of such equipment , than the Company 
shall notify the RCAF and recommend such modification for 
such equipment as it may deem necessary, bu shall not 
undertake such a program of modification as part of the 
requi:rements of this s pecification. 

SECRET 
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3 .3 Aerod¥namics 

3 . 3 . 1 General 

The aircraft shall be a high wing, delta planform with 
40 anhedral, and of moderate wing l oading. The utmost 
consideration shall be giw·n to cleanness of design with 
all antennas flush mounted and protuberances kept to a 
minimum . 

The aircraft shall be designed to possess aerodynamic 
characteristics such as to permit the accomplishment of 
the primary role aa defined in RCAF Specification AIR 7-4. 

s2ecial Characteristics 

The wing leading edge shall be slotted, extended and 
drooped (as described in paragrar.hs 3.1.7 and 3.5.2.4) 
to alleviate transoiruic "pitch- up' at high lift coeffic= 
ients and to produce favourable air-flow conditions, 

A maximum camber of 0,75% C (negative) shall oe incorp­
orated in the wing design in order to effectively reduce 
the required elevator deflection at desi.gn speed and alt= 
itude, thus effectively reducing the trim drag. Theel= 
evator trim required at altitudes above 4fi.OOO i'eet shall 
be effectively reduced by automatic upward deflection of 
the ailerons, resulting in a further reduction in trim 
drag. 

The air intake for the air induction system. to the engine 
shall be preceded by a fixed wedge shaped ramp adjacent 
to the fuse l age. The wedge angle of the ramp shall be 
designed so as to~ 

(a) Induce (at supersonic Mach numbers) azi oblique 
shock wave near the lip of the ramp and a shock wave 
:ruormal to the ramp in order to reduce intake prea= 
sure losses. 

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

A boundary layer bleed shall be installed between each 
fixed ramp and t he fuselage$ and on each intake ramp face$ 
to prevent boundary air from the forward fuselage and in= 
take ramps from entering the intakes$ thus improving in-
take efficiencyo "...) 
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SFecial Characteristics (C~nt'd) 

A two position annular by-pass around the engi nes shall 
be provided to increase the intake stable mass fl ow range , 
improve intake efficiency, reduce spil l age drag , and suppl y 
air for engine cooling. 

Aerod;ypamic Dat a 

Aerodynamic data , including lift , moment, drag, yaw, 
thrust , take-off and landing, stability and c ontrolla= 
bility characteristics of the aircraft will be found in 
the reports listed in Appendix III. 

Stability and Contr,,21 

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

Aero~Ela.;ticity 

Flutter and divergence calculations shall be c omputed in 
accordance with the requirements of USAF Specification 1817. 
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Structura l Design Criteria 

The structural design of the aircraft shall be in accordance 
with the requirement s of specification MIL-S-5700 and l imit 
load factors as stated below. All weights sha ll be in ac ­
cordance with the Definit ions stated in Sec t ion 6, rounded 
to the next highest 500 lb. to provide a stabilized value . 

Limit Flight Load Factors 

Limit fl ight maneuver l oad factors shall be based on a 
positive factor of 7.33 and a negative factor of 3 . 00 at 
a Stressing Weight of 47,000 l b . At weights greater than 
47000 l b. ; l i mit maneuver load factors shall be assumed 
to be the product of t he stressing weight load factor and 
47,000 lb divided by the greater weight . 

Gross Weight for Stress Analysis 52,500 JJ2,_. 

Maneuver 
Positive 
Negative 

~ (55 f ps ) 
Posit ive 
Negative 

Clean 
Configuration 

{-ti756* 
-2.69 

+4.91 
-2.91 

Maximum Gross Weight 68,ooo l b. 

Mane uver 
Positive 
Negative 

~ (55 fps) 
Positive 
Negative 

Clean 
Configuration 

s),5: -07'* 
-2.07 

+4.22 
-2. 22 

Missile Lowering 
and Fir~ 

~A .a 
-1.00 

** 

Missi le Lower­
i ng & Firing 

- ~,4 0 00 
-1.00 

** 

Aux . Tank 
Installed 

+4 0 50¥ 
-l.50t 

The l imit load factor shall decrease due to the effect of skin 
temperature rise as sh own on flight envelopes Figures 15 to 21 
inclusive. 

** Limit gust factors for Missile Lowering and Firing shall be 

t 

a gust fact or equal to the configuration l imit maneuver factor, 
at an appropriately reduced gust velocity. 

Up to a Structural Speed Limitation o~ 
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Normal Gross Weight 60,500 lb. 

Maneuver 
Positive 
Negative 

Gust (55 fps) 
Positive 
Negative 

Clean 
Configuration 

+5.69* 
-2.33 

+4 .43 
-2.43 

Missi l e Lowering 
a.nd Firing 

+4.oo 
~1.00 

** 

Maximum Landing Gross Weight 64 1 000 lb. 

Maneuver 
Positive 
Negative 

Gust (55 fps) 
Positive 
Negative 

Clean 
Configuration 

+5-38* 
~2.20 

+4.40 
-2.40 

Missile Lowering 
and Firigs 

-t-4.o 
-1.00 

** 

Normal Landing Gross Weight 46 1 500 lb. 

Maneuver 
Positive 
Negative 

Gust ( 55 fps) 
Positive 
Negative 

Clean 
Configuration 

+7-33* 
-3.00 

+5.30 
-3.30 

Missi l e Lowering 
and Firing ~4.oo 

-1.00 

** 

* The limit load factor shall decrease due to the effect of skin 
temperature rise as shown on flight envelopes Figures 15 to 21 
inclusive . 

** Limit gust factors for Missile Lowering and Firing shall be a 
gust factor equal to the configuration limit maneuver factor, 
at an appropriately reduced gust velocity. 

Flight Envelopes 

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

SEC RET 
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0 

0 

Flight Envelopes (C ont 'd) 

Sea Level 
10,000 feet: 
20,000 feetg 
30,000 feet: 
40, 000 feet : 
50,000 feet: 
60,000 feetg 

Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 

15 
16 
17 
18 
19 
20 
21 

Page 40 
Page 41 
Page 42 
Page 43 
Page 44 
Page 45 
Page 46 

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

Line A-B 
Line D-C 
Line B-C 
Line H 

Line J 

Line K 

Line L 

Line M 
Line N 

= 

= 

Positive Structural Maneuver Limit 
Negative Structural Mane uver Limit 
Limit Dive Speed 
Positive Gust - Vertical Velocity 
of 55 ft. per second 
Negative Gust - Vertical Veloc ity 
of 55 ft. per second 
Max. Attainable ~oad Factor, 30° Up 
Elevator Deflection 
Max. Attainable Load Factor 20° Down 
Ele~ator Def l ection 
El evator Hinge Moment Limitation, Positiwe 
El evator Hinge Moment Limitation, Negative 

Load Factors in Roll 

The limit flight rnaneuver load factors in roll shall be 
in accordance with the requirements of MIL-S-5702 except 
that the maximum load factor in a rolling pull-out shall 
be 4.89 . 

Load Factor s in Spin 

The limit flight maneuver load factors in s pin shall 
be in accordance with the requirements of MIL-S-5702 
except that yawing velocity in a flat spin shall be 
reduced from 5 radians per second t o 3.5 radians per 
second. 

Limit Ground Factors 

Limit Take-Off Load Facio s 

Paragraph subject to completion of landing gear . tests. 

Limit Landing Load Factors 

Paragraph subject to completion of landing gear tests. 

SECRET 
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f!mli..J>ivinr S,l)!:~ 

The limit civing speed ~hall be as shown on the flight 
envelopes {Referen,ce paragraph 3)-1-o1). 

3 .4 .4 £rasp _ _££~ 

3. 4. 4. 1 Q,! t~in,g C o~dit!,ona 

Not applicable. 

3.4.4.2 ,Em_erg_enQY Lar.dJirng G,,£1.£1!..lli..ll! 

Under emerge1rric:y landing condition:s as specified below 
permanent deform3,tiom1 :shall be permis:31ble provided there 
shall be no tearing loose of ~eats or other structural corn= 
ponents which might cause injury to occupants, or provided 
that crew eggress is not prevented. 

The seat~,, seat install ations, canopy and canopy actuating 
me chan1Bnta 9 and supporting structure for cockpit equipment 
shall be designed to withstand enertia loads corresponding 
to ultimate load factors of 25 ug u forward ,, 4 ' g ' laterally, 
or 20 °g 1 verticallY, applied either Beparately or together. 

Ultimfl.te Loads 
__, 16;-, 

All lim:L~ load5 der:tved from the above criteria shall be 
multiplied by 1.365 to obtain ultiro.ate loads" 

SECRET 



~ 

STRUCTURAL LIMIT MANEUVER 

LOAD FACTOR FOR A 

WEIGHT OF 52,500 LB. 

(BASED ON A STRESSING 

WEIGHT OF 47,000 LB,) 

' l (, 

7 

6 

.5 

4 
~ 
0 
f-< 3 u 
< 
(I., 

Q 
I. 

< 
0 
....1 

0 

-l 

-2 

-3 

- 4 
0 100 

ARROW 2 FLIGHT ENVELOPE 

SEA LEVEL 

200 

A 

300 
KNOTS EAS 

SEC'11-:T 

t 

400 

' f j 
; 

.500 

:;_ 

' 

PAGE lj.Q 
AA',1S 105/ 2 

JULY 1957 

' 

" B 
· ··t 

H r 

i: 

7UO 

l·IGURF : .5 



STRUCTURAL LIMIT MANEUVER 

LOAD FACTOR FOR A 

WEIGHT OF 52,000 L 8. 

(BASED ON A STRESSING 

WEIGHT OF 47,000 LB.) 

8 

7 

6 

5 

4 
0:: 
0 
E-< 3 u 
< 
LI, 

2 
Q .. 

< 
0 
~ 

tl 

0 
. llf 

, 

-1 

-2 
J 

-3 H 
I II 

--4 II 
0 100 

ARROW 2 FLIGHT ENVELOPF 

10,000 FEET 

A 

FI 

1 

l 

I I 

1: I 
D ii 

Iii 
200 300 ~00 

KNOTS EAS 

SECRET 

I· 

~ II ' 

J I ➔ 

I I j I 

H 

PA GE 41 
AAIVIS 105/2 

]UL Y 1957 

B 

M, 

,cmn 
"\Hl 

· c - I i 

ffl 11 nm 
II Hi tt N 

~! m, ffl! 
700 

FIGURE 16 



STRUCTURAL LIMIT MANEUVER 

LOAD FACTOR FOR A 

WEIGHT OF 52, 500 LB. 

(BASED ON A STRESSING 

WEIGHT OF 47,000 LB,) 

8 

7 

6 

5 

4 
er:: 
0 

3 E-< 
u 
< 
[:., 

2 
Cl 
<i: 
0 
...l 

0 

-1 

-2 

-13 

-4 
0 100 

ARROW 2 FLIGHT ENVELOPE 

20,000 FEET 

A 

D 

200 .llO 400 500 

PAGE 42 
AAMS 105/2 

JULY 1957 

B 

H 

c -

N 

600 700 

M' 

KNOTS 

EAS \\ \lt\.l\SS\Ht.9 

SECRET FIGURE 17 



STRUCTURAL LIMIT MANEUVER 

LOAD FACTOR FOR A 

WEIGHT OF 52,500 LB. 

(BASED ON A STRESSING 

WEIGHT OF 47,000 LB.) 

8 

7 

6 

5 

4 
0::: 
0 
E-< 3 u 
-< 
r.i.. 

0 
2 

-< 
0 
....l 

_.i 

0 
' 

,.. 

ARROW 2 FLIGHT ENVELOPE 

30,000 FEET 

A 

I 

KNOTS EAS 

SECRET 

- K , 

1 

T 

~ 

PAGE 43 
·AAMS 105/2 

JULY 1957 

' 
M 

.B , . 
~ , 

:~ 1_;:r 
; I,- ·-

ffl 1J 
H 

"-4+· 

4 

j 

t " 

FIGllllE 18 



STRUCTURAL LI>llT MANEUVER 

LOAD FACTOR FOR A 

WEIGHT OF 52,500 LB. 

(BASED ON A STRESSING 

WEIGHT OF 47,000 LB,) 

8 

7 

6 

5 

4 
0:: 
0 
f-< 3 u 
< 
t:I.. 

0 2 
< 
0 
,_] T . 41! 

0 
1 • 

1 • ~ 
Cl 1::-- µ. '!' 

r 

-1 

-2 !1 H 

jl !'.: ii I: t ,11 

:; ll 1111t! 

' 

I 

I, - 3 

- 4 fffi 1 f m Im mt~ 
·O 100 

r· 

PAGE 44 
AAMS 105/2 

JULY1957 

ARROW 2 FLIGHT ENVELOPE 

40,000 FEET 

A K 

B 

a M 

H 
. 

. 

r t : 
➔ 

1 LI j fi; 
"' • ' , jj 

I 
I I 1 ·111 

I ' J f " r I rn 
! I t ll1 / ,.,. ~ ' 1, I j M·1 " :: '.J L 11:: ,ii Lil I 

·-,; 

1, ' i ' -.. ..c L , ~~I nl !JI 11 I 11 D 1. ,, i ' ,,,. ii 

I! : Tih Ji il 
r:::: fWi ]~; 

1, i Ill: II :Iii :1: f,1 1 : :.1 : Lt, 1 1fL 1: l !11' 
M ; 

Hu Ii ill iii 1111 t!!' 1111111 1m iii ,n 1ni ,11111i 11 1w Ii II 
200 :rio 100 600 700 

KNOTS EAS 

Sl:CRF.T F IGU RE ., 9 



STRUCTURAL LIMIT MANEUVE R 

LOAD FACTOR FOR A 

WEIGHT OF 52,500 LB. 

(BASED ON A STRESSING 

WEIGHT OF 47,000 LB.) 

8 

7 

6 3f 11 11r111tt1 ITt 11mm1rr 

ARROW 2 FLIGIJT ENVELOPE 

50,000 F EET 

A · 

Il 
.. 

,... 

1 

ifj 

KNOTS EAS 

K 

M 

PAGE 45 
AAMS 105/2 
JULY 1957 

I· IGlJRE 20 



ARROW 2 FLIGHT ENVELOPE 

60,000 FEET 

PAGE !j.6 
AAMS 105/ 2 

JULY 1957 

STRUCTURAL LIMIT MA NEUVER­

LOAD FACTOR FOR A 

WEIGHT OF 52,500 L B. 

(BASED ON A STRESSING 

WEIGHT O F 47,000 La) 

8 

7 

6 

5 

4 
0:: 
0 
t; 3 
-< 
CL. 

!:l 2 
-< 
0 
...l l 

0 

-1 

-2 

-1 

- 4 

fl ml !P:l tj l-l 0 t±J ~ lJ H 
,~, m jj I+' ... 

ffij ffl1 l, I ll 11 fhJ : j:j n. Y: cl ffi ff! 1 F. I l 

Hfr.i illl tl fl F: 1 11 ~ ,t - i- ff B ~fi rn t 1 ·:t . i· ;I 
!fr, ¼ffl m I If, . t!:il ff: ~: m 1 hllrtl li I l 
H! ffii !fil 1l • tt J fltcl H '. I f!j it ·!-tl.1 ffl r fil' ff;: ci : ilifii ffi g:~ 
ttft i6 PJJ j !t ft J • 1l * :t_; +1 

I ~~ftl: ~:: a lffi b~ till11 l+~tr' A B r· t-·• 

fftl {jt HJ t ! -f ffi flf ·i i' l t:tl L L'll t : l mi §I! il' hH ' fli-1 rm ,m fili l+ 
rlJ TH p H ~ fi;.11 li1 ii ·1 If m j=f t'!Jl fli:1 [1i 'l' lUl t •· !, 

:[li iu jl 1 i 11 : 1L ]- 'It :; :: if, 1 E 
,_; m JI I r· i· ll' 

'+; ti1 t j I 11 1 i' )1~ f j rn +I i 1=I m1i n- i:J :ii 
1 H r9: r H . t 1 IJ I 11 .]11-j:J / '! 8 ~I ill , ij !ii Bi =t \u ,i;. j 1H ri!rl I /U m 
,n :fr /1 ! 

•• i' I fff I J :mi, if j IH lJ 1'1 i 
. Tt::+ 

1i -F _f ff : [ffj :JI:- .ti:i illl Hit :: • ". I " ' i.'li'f -:.I 
til ·n·_ !j tj I it it IJ i1l1 .Y 11 l 1 .1ti BTl If" K 1i:f1 iJi '!f ff fl 1h R ,g '~ it n tttJ m: irtl H1, ,. 11 
1-rli ,-, ·in 1~1 I 1 1:h , 11 : \' 

1
/ ;;.i_ J• tH-j 111 IH ,-'I • 1r· tff -p I'! E.il ln ·rt' 'E· rTT1-,_, li:11n·, ',a·~ j,_ I •. '": ' : 1 : .... 1: r• • :! n ·.: • 

H1 i!; irl 1 ~! • ~ ,i II '. l' ::: J;,ji lt1lh:~¥·lf l ~l fr! mi E;i •• tff ti: l; : i k:: I ~ l'f· lr±' " ! -1-!c : ''' 
'''f. ll '.,: .r ·v :r Ji ii :i 11,' > l:•1: r:·t; L l itll IJ lr J ll l =il fill l'll lT ; :.. .~ t-··• ,;p . . .. : . ' . . . 

• • !' V I ·11 •l 'fr- lj'l •r· .. ·r111· • ·tt 11 :lfj~- l:f: 't ·g • 'j lrj jl) 11 ,.: '7_r'--. - -114:J • 1,1•::..;.;. ,4: __ -; :· ,Jl·_L" ,' '.:-·', ,:t· ''" -_._-_._:·' : 
I -- , •ii r--.l ilii' 1 j' '. 1•1H' ; -•.r1, • 1:i!Efff·t::i'. hi:Jl'ff-H';t,:w 1 :j 

~ . ~ ~ t---_ 'J~ i1 ·~ n:-,-, L ~ I fi't'.,, + :.; _] t.+- if~ 'tr !U '. !l_ 't' i· '. in, l {:·¥ tli @riffi':' 
: • I ' ' 1-.....,, " I ,. .... tl ..+ .. ,.. 4 - - L . . ' I ' ' I • 1' • • ' l 
1.• -·I ,i1_1_._ ,_ r--... 1 .. _,,I~-. E ... _·_r.m'.- rlii--, -'f+--1-_ • ! •• __ 1_1 _,n_,_L,_+,_ ''. ,1JFl .. _.1_ •• L1' 
':II .•, .Ji K X11r ,:~:

1)11~ 1 i"'7"7''i;l·1 J, I it iilw· r:1· ~ Ii I" Ll If -~ - ++' -1-fl , • I r --~ , . l ,LU .:J ~ - -- . • - . . . . • J .J 

~ -~.:lL..11._:_ l~ 11J.tllb ! I : ,_ \ 1 Lt 11 11FT ITT::, 'L J!:J::Ji ~ 
I. , ·, 1, , q1,· I I :,['\; , Tii] , r., u 1·,, lir , - +11•, ,11 ii m . Tt 1w.1 ~;-
7 ~:_1' r r_ .. 11;•1 t· T:_ ' -, + ' ,-, :_ :; ~· lr'· ..i. 1++J11· :·r- lp : -_+:fr+j-, -· 1q·:, · __ 
I I • ,:,1 I ' I' :·· l I.:· l:t1:J .• I 

I • .,...._.:.;...;.Ii •• ·•-_ n•,..._ D ~_ +-+-r-•Cr,·•--<7f~lf:+W.---- . j j 1 . ,; _ I. I' - ii I ! , ; • i I I • I '" 1 'I l.i ~- - 1kt I,~ , ~- .l., .J. IL _ -I . J '11 .I. l i ,1 11 j 'T'"' l1H 1:-· .,,. 
) • •1' I . ..! Ii I I ., 1 . , ·t . • i ........... . . ~ 

0 l CJ '.'00 •lU0 5()0 700 

EAS \ll\t\lSS\l\lD 

5ECRET I-ICURE '"'l 



PAGE 47 
AAMS-105/2 Eit.t: _______________________ JUL_Y_1_9_57 

3.5 Wing G£.OUJ? 

3 . 5. l £_escr1p1!o'l._~~ 

The wing shall be a delta t ype of full cantilever , au. 
metal 9 stressed akin conatructiorA. The wing shall c om­
prise a wing centre box, and .six main sectiolut on each side 
of th~ airci•a.ft centre line~ 

Inner Wing 
Outex• Wing 
Leading Edge 
Tr-ailing Edge 
Elewa.tor 
Aileron 

Accea::i doors :ohall be provided for 1nspect1on and maint-snanl:;<e 
of aircraft oer;rices. 

3 • 5. 2 ~i2!1 

3.5.2.1 W:ing~q_e_ptx-e BQ]S.~ 

The wing centre l>ox shall be a load carrying struictu.re 
of bu:i.lt up box beam 9 beam9 a:nid rib sectiO!IT,!:l and shall 
include wing spar ~hear fittings, wing skin panel att~ch= 
ments, ~~ear fittings and attachment poi nts for the fin 
~pars » f11ciJ sk:Ln panird attachm~ntep fuselage internal centre 
strut pick=upe, and an elevator' hydraul:tc actuat,or earth­
ing attac.tui:1,ont fitting . 

1,nn .. ~ r..n~ 1n~ 

The inner wing shall consist of two g,ect;io:ns, 

An irmr~r. wing torque box section shall fox•m the matn 
structural lf.iupport 1:>!' the wing aa.sembly and e1haill r.onsimt 
of foui• a pare 9 machined skins with spa.inwise integral 
sti.ffener.B ~ i:md chordwise ribs. The three bays formed by 
the spar~p shall constitute four integral .fuel tarucs . The 
wing torque box section root shall be attached to the cor­
responding 1•oot of th~ o~sitc wii.'!g and to the wing centre 
'box at a mam1.facturing joint . 

The forwaro sec ion of the inn-er wing Bhall comprise a fr1:n11t 
spars a transverse auxiliacy spar3 chordwi.se r:tbs forward 
of the auxiliary spar 9 and ribs a.ft of the auxil' t· 
spar running parallel and normal 1t0o _ . 
retracted landing gear .-leg. The ' . , l 
incorporate two integral .fuel tank - n shall house the 
main landing gear r:uiBembly o This section shall '!oie 

Sl!CRl!T 
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3.5 .2.2 Inne r Wing (Cont 0 d) 

a t tached at manufa:turing j~ .nts to the main spar, the 
opposite wing root, and the ce-r:tre fusels.g whj"h ls ra11 errutred 
int o the delta conf guration . 

3.5 .2. 3 Outer Wing 

Tha outer wing shall comprise f1 ve spars_, str:tngers. ,:: hordw1se 
inboard and tip ribs and ri.bs runnlng normal to a wing 
tangenoy lln.e. It shal". be attached t c, the ir-..ner wing by bolts 
with l oads transmitted to the inner• wi ng at a "'rc.nt spar 
joint , a rear spar joint_, three intermediate vert ca l shear 
Joints , and through the skin at t achmer.t. Th~ outAr >'ling shall 
house the aileron control unit forward of the rear spar. 

3.5 . 2 .4 Leading Edge 

The leading edge of the wing shall comprise thre~ se~tlons 
with struotural r!.bs rur:.n ng normal tc th<:i fro. t spa line. 
As a structura.l assembly, the leading edge shall supplement 
the structure of the inner and outer wing panels" At the 
out er chord of the inner wing panel , the leading ~dge shall 
be slotted .5% of the chord and 6f1 spanwise" The leading 
edge from outboard of the slo t to the wing tip shall. be 
extended 01rward alcng the chord line 10% of th "herd . The 
leading P.dge assembly sha 1 he attached to tht? !.rner and 
outer w:Ing panels at manufacturing Joints. 

3.5 . 2 .5 Tra J.!ng F.dg~_ 

The trailing sdge shall be divi ded nto three sections for 
the purpose of' manu.t"a::tur!.ng. 

An inner traiHng edgfl shalJ. extend outboard "rem the wing 
centre box to the inboard chordl ne of the elevator and shall 
be a manufacturing detail build-up section c f six spanwise 
beams and machined skins bolted at manufacturi g jc1nts to 
the r,;,,ar spar , the wing centre box., and t.he centre trailing 
edge. The inner trailing edge section shall house the 
elevator control unit. 

A centre traiUng edge, forming an leva tor cont1•cl bcx, 
shall extend the full span of th elevator and shalJ. comprise 
an elevator h1nge spar and chordwise ribs 9 six o whi~h shall 
support the Plevator control linkage. The ::enttlt~ling 
edge sectton shal 1. "be bo ted to the 1.r>~1t- l l ~--ng 
panels and to the outer trailing -~\,\. 11 

SECRET 
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0 

Trailing_Edge (ContUd) 

An outer trailing edge ~ forming an aileron control box, 
shall extend the full span of the aileron and shall com­
prise an aileron hinge spar and internal ribs at approx·­
imately 740 to the spar. Seven of the ribs shall support 
the aileron control linkage. The outer trailing edge sect­
ion shall be attached to the rear spar of the outer wing 
panel at a manufacturing joint. 

Ailerons 

The ailerons shall be of stressed skin cr:mstructimi, utiliz­
ing aluminum alloy skins , a hinge spar" and ribs running 
normal to the spar line. Seven main ribrc shall connect to 
the aileron linkage in the outer tI'ailing edg1e section of 
the outer wing. The aileron 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 aileron shall be 19° up and 19° 
down from the aileron neutral position. The c&ntroid of 
the aileron area shall be 19.138 feet fr'om the aircraft 
centre l i ne . The design of the flying control system and 
its power operation shall obviate the necessity for aero­
dynamic and static balance. 

Aileron Tabs 

Not applicable. 

Lift and Drag Incr,easing Devices (Flap:sJ 

Not applicable. 

Speed Brakes 

Speed brakes installed on fuselage (Referem;,e paragraph 
3.7.6). 

Elevator 

The elevator shall be of stressed skin construction" utilizing 
aluminum alloy skin, a hinge spar, and ribs running normal 
to the spar line. Six main rj_bs shall connect to the elevator 
linkage in the wing centre trailing edge section. The elevator 
shall be hinged to the wing trailing edge by a p~a~ inge 
along the top side for the full span of t hem vab a rface 
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3.5.7 Elevator (Cont'd) 

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

3.5.8 Elevator Tabs 

Not applicable 

S!CR!T 
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3. 6 Tail Group 

3.6.1 Description and Components 

The tail group shall comprise a fin and rudder. 
aerodynamic configuration of the aircraft,there 
horizontal stabilizer and the elevator shall be 

- i!s a section of the wing group. 

Due to the 
shall be no 
included 

3.6.2 Stabilizer 

Not applicable. 

3.6.3 Elevator 

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

3.6.4 Elevator Tabs 

Not applicable. 

3.6.5 Fin 

3.6.6 

The fin shall be of aluminum alloy stressed skin construction 
and shal l consist of two sections, a main structural assembly 
and a rudder control linkage box. 

The main structural assembly shall comprise five spars, spanwise 
compression ribs, and ribs running normal to the rudder hinge 
line. Loads shall be transmitted to the wing centre box where 
the fin i s attached at a manufacturing Joint. A rudder control 
unit shall be installed in the fin forward of the main 
structural assembly rear spar. A detachable fin tip of fibrous 
material shall be installed to house radio antennas-. A pi tot 
static pressure head shall be mounted on the upper portion of 
the fin leading edge. 

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

Access doors shall be provided 
of the rudder control unit and 
fino 

Rudder 

for inspection and maintenance 

aircUl\tliSS\t\t\l the 

The rudder shall be of stressed skin construction and shall 
comprise a hingespar, an intermediate spar, and ribs running 
normal to the hinge spar line. The rudder shall be supported 

Sl!CRl!T 
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3.6.6 Rudder (Cont'd ) 
from the fin by seven hinge ribs , five of which connect to the 
ruddeg control linkage . The angular motion of the rudder shall 
be 30 either way from the aircraft centre line. The design of 
the flying control system and lts power operation shall obviate 
the necessity £or aerodynamic and static balance. 

3.6.7 Rudder Tab 

Not applicable. 

U NClASSlf IED-
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The f!,lliBte],,ag:?; l!llbaH be ar!'ang~d be],ow a1r1.d .extend to~ard of 
the wing l:l!mU 5hSI2 g•~ rJe&igx-1ied to ho ",iSG'< two tUl."'bc~jiet e1rngiriMH!<~ 
Sl"il!1;S.!r~:."i~ g -r,w,: ~"'JHil ::tMii'.'.10191:'i!: .• md th'! r1.c,je::i:• pr~portirut cf the 
airc:t'af't ~•f'lP0 i r~r.~poll1\e:ri.ti1: . Th<i!< t'U~•el':1.g~ ~/:utlUl. be of 
ro,unded ~rci~1!,l;<•~>;<e(lt~_,1:n, f'!'O'm 1;~ riiOJ~<a pJJ:',·it1P. to he eirugir.i~ ai:t .. 
int'a!-ri,;,it, 1u,::l co .. l,:-;p"; Jt. 'l'.'e i"" ihall ,,:ro1•1,e; !.:r,,tv a hol'izo:r.t ­
aJL:ll.y oblCRL,3 l"l"C,;f!gj;=f,e.~tiotto A pllot 11 ., Y typf:I 'Yt!:t!Thd - -eh!<!'!ild 
and ~. m,,m:' "i;:o,n•\~r 'Jockpit li,11rll•.(;;1,l)if!US:I''~ aihall protrud'<' above tlrM~ 

fuaelage: :'..:!'.u~"' troC' b;:. .fa~."' l:rr.to .a d•lrilal l'a·l r!:ng ext,a-n.ding 
aft over +;r."" ft1~ 11 lap., ,at.d w.i~~ l.l.:pp.±r' !3u:t•facre to t!r:.!S verti('::t,1, 
tail airnd H1Ss1'' t"tiiN~:,<'g<!1i" 

The f~S>.;> 1a.i.. Eh.H,:i'.JL c cmp~•!.B-~ ':\ z>ad.a.r no~i: r lrH;ii~e fu'.9c lage J) 

c.e;;,,t ~E- .i:' ... ~•-. lng~.,, 1.1.Hl 'Jay.,, .sngi~,e bay 9 an:: rear' f.;:s~ lag,e $ 

Joi;rued a.t rr.anu:f1:i)~tur-•ing ,jo:illllt§?" Tbe fu,.Mlage :shall be of' 
Btrei!llZli' i ek:i.i con1:1,t:." ... ,;;4;ior. uti'll.zix:ig a:.um::..rrr.J.x. ai\.loy a:r:.d 
ir&g,;"1.!H!!um r:.,::r..cy ski,tffii.,, w~:th ~ulkha&dl." 0 fra::u:e~ <>,ihd lo:ngltud­
fXMH ~·tr1ir:;ge:!:"['> i~i1 the ll:".!idar 1'JOS•O.Op irho~e f1.;ii!l.~lage o,li'l,1 Cil!ntre 
fuBelagr~ ?~>c,t:_,-r;.):! e.z.J cloB,a pi •~Z'. d fl"'U:ll."'!;1, '-'!i'l\d lOJ'.lE!;il"X'O!il$ i,n 
th~ d,1.c+ ~ y $ o?rmg:.:.~ ':iay &;L,d r~e . .ro f•;,:selag,;" 

Stere:Jl,J r.::agn®f,:lL"llm» i;;i,'!on;.e.., 8:X OP lind. 1tamriuE!1. :er.'1tll be utti'siz 
in both. p::>irr..:,H-y s.n.:! ~eccndary ii)tructure» as !'~quire Loads 
aha,;, 1 'be t rS:Jr,,Ez:rd'. tt.ed biet'!'l'ee,n th<e f'.l.&H1; la.gin air.d immr· wir1,g 
by !nter-t1,\!l.l C'"=<lr'o'1 .. !'-'I i""tru;ta, b 1wtw'.l'•rf.:n the .fufe 1.lage maiL, frames 
arui in,.n,:e~• di;n;s q:,ar" p a:r.j +h1·ot,g'1. pianc hinged u::1.d.arwing 
akiilil to r~·~a1ag"" ~k!.i~ jo:tir~tf" 

CorepJLete p~r:»·irisicm, Bhall ne msde :l.n th~ -'im.;r•,s, f'J.~slage for 
th:e n.stall.s.t!oti of a :::'e.mc'ti"cabJl..:: lnterchang,ca';lle arrr.ament 
pack ~truc:tu.rca e;omprlaing lo:t1,gitud11rr .. 'll t-.~~w.e 9 tl"an:e::rers,s 
'!oea:iM .• t~o ':;;ex re1dge, ir..e.mbar..i, a x:;;ar .. ia.l imte:r ,.,,ki::tp and ~n 
out,or ~k'. r. !.r..~ci•pcratirr.,; ,cut-cuta to ~c~.o::u11,0A:l.e.t-e four 
Sparrow II mhBi11J-ia. 

UN llSS\flED 
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Crew Stations 

The c r ew s t;atio:n:s sha ll provide for a pilct and an observer/ 
AI seated in t andem cockpits in the nose fusel age . The cock­
pits shall be separated by a bulk:lead wit~ a transpar ent a c ­
ces s door installed on the 'lm.1.\chead o provide vis:11.cn. and 
communicat;icn between the we ~rew statior:s . The cG"Jkp!ts 
shall be pressur:ized in a ~crdan~e with raragrar,h 3. 22 . 1 and 
suitable insulatio, .. sha ll be lnstallea to mlnirr..ize heat 
transfer from the adjaoent zk:l'.n o The cc·ck;pit compartment 
shall be enclosed by a fixed windshield and t wo s:i;, l it clam­
shell type ca nc,pies . 

The p:llot O s wind.shield and ~ar.cipy windows shall c•omprise 
optically flat panels of gla:z1~n.g$ and the c1oserver 0 a 
canopy windows shall comprise .,;1_.rved panels c,f g lazit~g . 
All gl az ing shall be of' tempered glass incorporating trans ­
paren t electrical heating elema:r .. ts (Reference paragraph 
3. 23 . 4 )o 

A manually operated l a tch shall be 1nstailed in aaah cook­
pit t o st1H.1 1.U'@J the respective ca:'.'llopy 1n the closed position. 
W1 t h tl::.e rear ~ockpi t; tL"1cc,cupied.., ae ""ess for seourj!.ng the 
rear cockpit latch shall be ga.ined through the door in the 
cockpit separating bulkhead . 

Each canopy shal l be normally actuated by an electrically 
powered s crew jack controlled by two OPEN~OFF- CLOSE switches . 
One switch for each canop:v shall be located on the left h and 
console o • the respective c~c:kp~~ ta and cne sw:i tch for each 
canopy shall ce lc0a ted en the aircraft 0 s exterior left h and 
s i de between the two cam-;py openlngs . A micro-sw1 tch shall 
be installed ir:. tte canopy secur1r .. g l a tc.h to preve 0it electric­
a l canopy a~tuaticn wi-;h the la eh in the se-:ured position. 

Emer gency opening of the CD.nopies sha ll 1:;e by means of gas 
pressure from a gas generating cartridge. Inte r i,01• cockpit 
c anopy emergency opening shall b,e initiated by means o.fg 

(a) a handle in eac:h C'ookpitp '-able co:ri.nected o t he B,ea r 
of the respective car.,opy actua ing icartrldge. 

(b) action to initiate seat ejection. 

Selection of emergency oi:er:.ing t.y means 
(b) a bove sha ll also release the c a nopy 
the respective C ,ckpito Ex eri1~r11· 
canopies shall be initiated by me,a 

IICRIT 

of either ( a) or 
securing latch of 

lfteftr the 
. ~d to 
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3.7.3 Crew Stations (C ont 'd) 

the sears of both canopy actuating cartridges. The ex= 
terior end of the cable shall be stowed in an enclosed 
recess on the fuselage right hand side fox"Ward of the 
engine i1itake ramp. 

The line of vision from the pilot us cockpit :s,hall Toe directly 
forward to a. line 12 l/2 degrees below the horizorffitals aft to 
120 degrees on Tooth sides from a line directly forwardJ and 
with reasonable pilot movements vertical vision on each side 
to a line 30 degrees below the horizontal . The pil otus cock= 
pit shall provide 25 inches clearance across the normal 
shoulder location and 36 inches clearance across the normal 
elbow lo~ation. 

Pilotus Coc!£g~L 

Manual aoo automatic flying controls, instruments$ warning 
indicators, and the following items of func tional equip= 
ment shall be installed in the pilotus cockpit. 

swg~»~ (Operative) 

Air Conditioning (Normal/ 
Emergency Air Supply) 

Air Conditioning De-fog 
Engine Air Bleed Shut=Off 
Pressuri~ation Dump 
Canopy Opening (Norm.~l) 
Observer Bail=Out Warning 
Engine Starting or Motoring 
Engine Relight 
Fire Warning and Extinguishing 
Second Shot Fire Extinguishine; 
Engine Fuel (Normal/Emergency) 
Low Pressure Fuel Cocks 
Fuel Cross Feed 
Fuel Transfer Forward 
External Tank Jettison 
Master Electrical 
AC Generator 
DC Reset 
Taxi and Landing Lights 
Navigation Lights 
High Al~itude Light 
Day and Night Lighting 
Master Warning Test 
Master Warning Reset 
Speed Brakes 

SECRET 

Q£&£g,.l.,§, (Operative) 

Air Conditioning 
Press=t o=Test Oxygen Pressure 
Canopy Opening 

(Emergency) 
Canopy Lock 
Seat Firing 
Seat Firing (Alternative) 
Seat Adjustment 
Manual Harness Release 
Harness Reel 
Leg Restraint Disconnect 
Anti-g Valve 
Emergency Oxygen 

Starting 
Power Control (Throttles) 
External Tank Manual 

Jettison 
Cockpit Lighting ON=OFF 

and Intensity 
Rudder Pedal Adjustment 
Landing Gear 

~lra\iffiiii1ttt) 
~ ~~!;,it 
Radio Compasa AN/ARN=6 
I.FF AN/ APX~25A ,,. 
J-4 Compaes 
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Pilot 0s CockQ_it (Cont 1d ) 

Switches (Operative) 

Rudder Trim 
Elevator and Aileron Trim 
Elevator Trim Disengage 
Flight Control g 

Damping System ON-OFF 
Damping System Engage 
Eme rgency Damping Engage 

Nose Wheel Steering 
Press-to-transmit 
UHF Antenna Se lector 
UHF Transfer 
UHF/IFF Emergency Test 

Switches (Non-operative) 

Anti-skid 
Stores Jett:1.son 
Flight Control g 

Automatic Mode Disengage 

Switches ( Provi sion for) Controls ( Provision for) 

Flight Controli Flight Indicator (Controls) 
Automatic Mode Selector 
Automatic Mode Function Selector 
Aut omatic Mode Mach/Altitude Hol d 

Armament: 
Missile Firing Trigger 
Missile Safe Arm 
Missile Mode Se lector 
Missile Selector 
Launcher Retract/optical Extend 

De-ice or'M18Bile Power supply 

Observer/AI Cockpit 

Instrume ts, warning indicators, and the fo llowing items 
of functional equipment shall be installed in the observer/ 
AI cockpit, 

Switches (Operative) 

Canopy Opening (Normal) 
High Altitude Light 
Press-to- transmit 
Mut ing (Communication) 
UHF Transfer 
UHF/L Band Antenna Selector 

SECRET 

Controls (Operative) 

Press-to-Test Oxygen Pressure 
Canopy Opening (Emergency) 

~ ~ se:~ ro.. Canopy oll~D 
_ Se~ ;;F,t1. . ernate) 
·~ Seat Adjustment 
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3.7.5 

3,7.5.1 

Observer/AI Cockpit (Cont 1d) 

Cargo Compartments 

Not applicable 

Equipment Compartments 

Controls (Operative) 

Manual Harness Release 
Harness Ree l 
Leg Restraint Disconnect 
Anti-g Valve 
Emergency Oxygen Starting 
Cockpit Lighting ON-OFF 

and Intensity 
UHF Radio AN/ARC-52 
Radio Compass AN/ARN-6 
Intercom AN/AIC-lOA 

Controls (Provision for) 

Data Link AN/ARR-48 
ECM Homer AN/ARD-501 
IFF AN/APx-26 and 27 
Doppler: 
Dead R~ckoning 
Positi:on Data 
Target Data 
Radar 
Radar Aux1liary 
Radar In-Jl i ght-check 
Radar Hand Control 
Wind Data 
Bore sight 

Compartments and bays listed in the foll owing sub-paragraphs 
shall be provided for the equipment and components of pro­
pulsion, armament, electronics, and services systems. Com­
partments and bays housing equipment and/or components re­
quiring a maintained temperature and/or pressure Bihall be 
suitably insulated, sealed, and vented as required. (Refer­
ence Section 3,22, A1r Condit1oning). 

Nose Electronics Compartments ~ltft 
The radar nose shall comprise \\l\ClJ\SSlfrA'for elec­
tronic equipment, The forward compartment shall c'pmprise 
a detachable radome constructed of organic , f(l8.terial, ~nd 
the forward portion of the fuse l age structure . Access 
to the forward compartment shall be j)rovided by removal of 
the radome, and by access doors at the aft end of the for-
ward compartment. The two aft compartments shall comprise the 

SECRET 
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3.7.5.2 

3.7.5.3 

® 

3.7.5.5 

3.7.5.6 

3.7.5.7 

Nose Electronics Compartments (Cont'd) 

fuselage structural area forward of the pilot ' s cockpit. 
Access to the aft compartments shall be provided by two 
doors, one on either side of the fuselage. Conditioned 
air shall be supplied to the compartments and equipment 
housed in the compartments. 

Nose Wheel Well Compartment 

Space in the nose wheel well shall be utilized for the 
installation of electrical and associated 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 we l l door. 

Forward Fuselage Electronics Compartment 

The forward fuselage electronics compartment shall be 
located immediately forward of the armament pack bay. 
Conditioned air shall be supplied to the compartment and 
installed equipment. Access shall be provided through 
hinged doors on the underside and sides of the fuselage. 

Air Conditioning E~uipment Bay 

An air conditioning equipment bay shall be located aft 
of the oxygen equipment bay and forward services bay. 
The bay shall be supplied with c onditioned air. Access 
to the bay shall be provided by removal of a section of 
the dorsa l fairing, an air outlet duct, and a shear panel. 

Oxygen Equipment B~ 

The oxygen equipment bay shall c omprise the dorsal fair­
ing area immediately aft of the rear cockpit. Conditioned 
air sha ll be supplied to the installed equipment. Access 
shall be gained through a door in the dorsa l fairing. 

Armament Pack Bay 

The armament pack bay shall comprise a recess in the 
underside of the fuselage designed to permit the install­
ation of interchangeable armament packs or instrumentation 
packs. Conditioned air shall be provided to the armament 
pack bay. 

Aircraft Services Bays 

The fuselage area aft of the nose wheel well _and the 
cockpit rear bu l khead shall a forward service 
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3.7.5.7 Airc!'aft services Bays (Contua) 

bay. Access shall be provided through a panel on the 
underside of the fuselage . 

The fuselage area between the l ft and right hand air in­
take floating ducts and engi nes sha ll comprise a s rvice 
bay. The forward region of the bay shall pr1niar1ly house 
elect rica l equipment$ and the aft regio~ shall primari l y 
house hydraulic equipment 9 airframe acce~sories gearboxes

3 
and fire extinguisher bottles. 

Access do ors and panels f or the bay shall be install d 
on the underside of t he fuse lage. Sections of the engine 
shroud shall be removab l e to provide additional ace as 
with engines removed . 

Dorsal Electronics Compart insQl 

The d orsal e lec tronics compartmen shall be loca~ed in 
the dorsal fairing at approximately a mid=wing poa t i on. 
The compartment and equipment aha:U b supplied w t h 
condit ioned air. Access to he compartment shall be pro~ 
vided by removal of a section of the dorsal fairing . 

Speed Bra!~s 

Two speed brakes 1 of aluminum a lloy and magnesium alloy 
box panel construction~ sha l l be insta lled on the under aide 
of the due bay section of t h fuselage. Ea.oh brake shal l 
be ret racted and extended by an actuator powered by t he 
utilit y hydraulics system . Th brakes shall re ra in o 
sea led we l ls recessed i nt o the underei e of the fua lage. 

Fuselage Power Plant Installatio~ 

Reference Secti on 3 . 10. 
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3.8 

3 ,8. 1 

0) 

® 

Landing Gear 

Descriptioll'!l 

The landing gear shall be an electrically controlled, hy­
draulically actuated tricycle type. The main landing gear 
sha ll retract inward and forward into the inner wing on a 
line at 500 to the aircraft centre line . The nose gear 
shall be steerable a nd shall retract forward into the nose 
fuselage. The hydraulic actuating system shall be designed 
to retract the gear, including door operation, in 5 seconds 
at -20°F and 30 seconds at ~65°F. 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 be designed in ac cordance with the 
requirements of RCAF Specification AIR 7-4, and ARDCM 80=1, 
except as stated in Appendix II and as additionally stated 
herein. 

3.8.2 Ma in Landing Gear 

3.8.2.1 Descri£tion 

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

The upper end of each main landing gear strut shall 
comprise an integral trar,sverse shaft pivoted at the 
front and main spars near the outer end of the inner 
wing. The main strut shall be braced by a drag strut 
and a te lesc opic downlock strut. 

3.8.2.2 Wheels, Brakes, and Brake Controls 

The main wheels shall be demountable and fitted with 
anti-friction bearings and hydraulically operated mult­
iple disc brakes. The hydraulic pressure available for 
normal brake operation shall be a maximum of 2500 psi, 
a nd for emergency operation a nominal 1500 psi (Reference 
paragraph 3.14.1.1.3). 

u NCU\SS\flED 
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3.8.2.2 Wheels, Brakes, and Br ake Controls 

Metered and differential braking shall be obtainable by 
oper ation of t oe peda ls integral with the rudder pedals. 
It shall be possible to lock the brakes for parking by 
fu+l depression of the toe pedals i n conjunc tion with 
the positioning of a parking lever loca t ed a t the left 
side of the pilot's cockpit . After engine shutdown, the 
emergency hydraulic supply available from an accumula tor 
shall permit three full applications of the brakes. 

The main wheel brakes shall be applied automatically 
during the retraction cycle and released automatically 
when the landing gear is in the locked up po81t~on. 

3.8.2.3 Tir es 
I 

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

3.8.2.4 Shock Absorbers 

The shock absorbers shall be of liquid spring de s ign and 
shall embody provision for topping µpin situ. The shock 
absorber fluid shall be a blend of silicone oil and hyd­
raulic oil, to Specifica t i on Dowcan 200 . 

3.8.2.5 Re trac t ing, Extending, and Locking Systems 

3.8.2.5.1 Retraction 

Each main landing gear shall be retracted inward and 
forward by a hydraulic actuator until an uplock is 
engaged. During the retrac tion cycle, a mechanical 
1:mkage shall draw the shock absorber into the main 
land ing gear strut and rotate the bogie, and a tele= 
sc opic spring strut shal l pos ition the unloaded bogie 
in a front wheel down attitude to permit stowage of 
the retrac ted gear within a wing wheel well. 

Extension 

Each mai.n landing gear shall be extended outward and 
aft by gravity and drag until a downlock is engage d . 

During the extension cycle, the gear shall be lengthened 
and locked, and the bogie rotated- toTl~ parallel to the 
aircraft longitudinal axi~. J 
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Locki ng 

The downlock and uplock for each main gear shall be 
designed to be engaged mechanically and to be re leased 
by hydraulic actuators. The shock absorber downlock 
in the landing gear main strut shall be designed to 
lock and unlock mechanically. 

Controls and Indicators 

A pilot oper ated landing gear retraction and extension 
se lector lever shall be installed to control the act­
uation of both main gears and the nose gear. A lock 
shal l be incorporated in the selector to prevent UP 
se l ection until micro-switches have been actuated by 
ful l extension of the shock absorbers. The actuation 
of t he main gears and the main gear locks shall be 
sequenced in relation to the actuation of the iµain 
gea r doors and door locks (Refe r ence Sec t ion 3,14). 
I t s hall be possible to reverse the motion of the land­
ing gear, during the retraction or extension cycle, by 
reselection. 

A dual purpose red warning light shall be installed in 
the knob of the selector to show ei ther a steady light, 
indicating the landing gear is in motion and not lock~ 
ed up or down, or, at altitudes below 10,000 ft. a 
f lashing light, warning tha t both engine throttle levers 
are retarded to 1/3 full throttle or less, and the land~ 
ing gear is retracted. 

An indicator with one green and one red light for each 
l anding gear unit shal l be installed. The associated 
electrical circuit shall be designed to furnish indi= 
cation as follows:-

(a) An individual green light indication for each 
landing gear uni t when the unit is locked down 
(tri=ligh,t green indication when all three units 
are locked down). 

(b) An individual red light indicat ion for each land­
ing gear unit when the unit is not locked up or 
down (tri-light red indication when all three units 
are unlocked . ) 

(c) Corresponding lights for each unit extinguished 
when each unit is locked in the up position (no 
indication when all units are locked~~ 

, 
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3.8.2.5.4 Controls and Indicators (Cont'd) 

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

3.8.2.5.5 Emergency Extension 

Operation of a push button shall release a gate and 
permit the landing gear selector lever to be depressed 
below the normal DOWN position. This action shall 
release a nitrogen charge into the landing gear 
sub-system to release all locks, actuate the doors, 
and permit the main landing gear to extend and auto­
matically lock in the fully extended position. 

3.8.2.6 Doors and Fairings 

Each retracted main gear shall be faired in conformity 
with the aircraft skin line by a main door, a fairing 
attached to the main strut, and a door for the axis end 
of the main landing gear. The main door shall be hinged 
parallel to the aircraft centre line and hydraulical ly 
actuated. The outer door shall be hinged paralle l to 
the main gear axis line and actuated by a linkage to 
the main l anding gear leg. 

The main door shall be ,locked in, and unlocked from, 
the down position by a lock within the door actuator, 
The main door shall be locked in the up position by 
mechanically engaged locks which shall be releasable 
by hydraul ic actuators. 

The main door and door lock actuation shall be sequenced 
with the main gear and main gear locks (Reference 
Section 3. 14 L 

3.8.2.7 Inspection and Maintenance 

Ac ce s s doors shal l be installed on the underside of each 
inner wing to provide acce s s to the main landing gear 
retraction act uator . 

3.8.3 Auxiliary Landing Gear (Nose Gear ) 

3.8.3.1 Descr iption 

The steerable nose landing gear 
shaped main s trut incorporating 
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Description (Cont 1d) 

absorber which shall act in conjunction with a suspen­
sion lever carrying a live axle and co-rotating wheels. 
The two upper arms of the main strut shall hinge on 
shafts supported by fittings projecting forward from 
the rear cockpit aft bulkhead. The strut shall be 
braced by a folding, lockatle drag strut. A pneumatic 
spring strut shall be installed to assist shock absor~ 
ber extension during gear retraction. 

A hydraulic self=centering actuator shall be installed 
on the gear main strut and linked to the nose wheel 
suspension lever to provide for castoring with self­
centering of the wheels, or for steering when steering 
is selected. The nose wheels shall castor, or be steer­
able, up to 550 on either side of the aircraft centre 
line. Shimmy damping restrictor valves shall be installed 
in the steering actuator hydraulic circuit . 

Wheels 

The wheels shall be demountable and shall be retained 
on a splined live axle by7 lockaple axle nuts. 

Tires 

A tube less tire (USAF 18 x 5,5 Type VII E.H.P.) rated 
at 5,050 lb. static load when inflated to 170 psi, shall 
be installed on each nose wheel. 

Shock Absorbers 

The shock absorber shall be of liquid s~ring design with 
provision for topping up in situ. The shock absorber' 
fluid shall be a blend of silicone oil and hydraulic oil, 
to Specification Dowcan 200. 

3.8.3.5 Retracting, Extending, and Locking Systems 

3.8.3.5.1 Retraction 

The ..nose landing gear shall be retracted forward and 
up by a hydraulic actuator until an uplock is engaged. 
During the retraction cycle a telescopic pneumatic spring 
shall assist the extension of the unloaded liquid spring 
shock absorber thus assuring positive landing gear position­
ing in the nose wheel well . 
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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 
mechanically and be released by hydraulic actuators. 
The gear downlock shall be part of the folding drag 
strut. The actuation of the nose landing gear shall 
be sequenced with the nose landing gear door (Reference 
Section 3.14). 

Controls and Indicators 

The nose landing gear shall be coi;:it~oiled in conjunct­
ion with the main gear. The nose landing gear _position 
and warning system shall be as described for the main 
gear (Reference paragraph 3.8.2.5.4). 

Emergency Extension 

The emevgency extension of the nose landing gear shall 
be effected by the means employed for the main landing 
gear {Reference paragraph 3.8.2.5.5). 

3.8.3.6 Steering Control 

Steering selection shall be by continuous pressure on a 
push button on the pilot's control column. A microswitch 
shall be installed on the nose gear suspension lever, to 
prevent selection of steering unless the nose wheels are 
in a loaded attitude. The rudde r pedals shall be mechan­
ically linked to the steering control valve through a 
hydraulically operated clutch integral with the valve. 
Synchronization of the rudder pedals with nose wheel 
deflection shall be necessary to permit the hydraulic 
clutch 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 hydraulic system 
pressure. 
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Doors and Fairings 

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

Inspection and Maintenance 

Access to the nose landing gear for inspection and main­
tenance shall be possible when the gear is extended. 

3.8.4 Drag Parachute 

3.8.4.1 Descriotion 

A FIST Ribbon Canopy drag parachute, complete with de­
ployment bag and pilot chute, shall be stowed in a com~ 
partment in the top of the fuselage stinger between the 
two engine jet pipe fairings. The parachute pack shall 
be retained by two spring loaded doors which shall main­
tain the skin line when in the closed position. The doors 
shall retract to a position inside the adjacent skin surface 
when parachute deployment is selected. 

An indicator flag shall be installed on the underside of the 
rear fuselage to' provide parachute non~stowage indication. 

Release Gear 

Deployment and jettison of the drag parachute shall be 
controlled through a selector lever installed in the 
front cockpit. Selection of "Stream" shall mechanically 
release the spring loaded parachute retaining doors, and 
selection of jettison shall disconnect the drag parachute 
attachment cable. 

The drag parachute attachment cable shall be secured to 
the aircraft structure by a shear pin which shall permit 
breakaway at a predetermined load . 

SECRET 



PAGE 67 

AAMS-105/2 

~-------------------------JU_L_Y_l_9_57 

3.9 

® 
Surfac~c-1 §xstem 

The 8urface c ntr ol system shall be a ful~powered, hydrau­
lically ac uated, irrev~~sible system, and shall be designed 
to the .. ~equireir.ents of ARDCM 80-.., exc .pt as specified herein, 
and ae additiona 1 ly stated 1!1 tre deviations (Appendix II), 

The pr .mary f.Ugtt cc .+rols shall be powered by two independ­
ent hydraulic po,-~r circuit"' wi h no:rm.al .Manual Mode contro l 
effected through co;r,: ::1.r:.d electro•hydraul i c servos, a"ld Emer­
gency Mode contra ·.ffectt?d through mechanical linkages instal­
led to control the f'U7.'face actuator va:v~s. Complete provi­
sion shal l be m~de ~o~ a~ Autorna+ic Mode of contro l utilizing 
manual, ne•, igation, or weapon fire ,~ontrol input command 
s ignals" Pilot artif!cial fes' ay8tems hall be provided for 
b oth the Manual and Emergency Modes of controlo 

A system shal! b~ 1n3talled to provide artificial damping" 
In the Manual Mode of cc::11~rol, the systam shall provide damp­
ing about all ~ree axes~ stability augmentation in yaw, and 
sideslip minimization in ma.neuver. In the Emergenc y Mode of 
control the ey tam ahsll proride yaw axis damping and stability 
augmentation in ya'd. Space provisions all be made in the 
wing and .fin struz'-ure for t he installation of 'buzz damper units 
for each c ontrol s~rface. 

Speed brakes powered oy he Utility Hydraulic System shall be 
i nstalled. 

Pri.mary F_lieh~ CQilitrol S,;¥.~~ 

The primacy flight control st.:rfaces shall comprise ailerons, 
e levatorss and a rudder, with surface displacement control led 
by c onventio,al ~cvement of a pilot's control colu~and 
rudder pedal~ in the Manual and Emergency Modes of control, 

Mode and fu ction ~election controls shall be in accordance 
with Rad io Corporation of America Specification .... ,"'""' , 
and ahal l comprlse an ON-OFF power a,upply control switch 
and a Manual Mede 11engage 11 switch 1nntalled or. the pi l ot 1s 
console- Ccrr,plet~ provision shall be made for an Aut omatic 
Mode Selector wj] tchj an ATTACK- NAVIGATIO functi on selec tor_, 
and a t hree po ition ALTITUDE-OFF-MACH hold switch. An 
Emergency Mode fJelec ion switch and an Automatic Mode dis­
engage switch Bhall be insta : ed on the p1lot 1 s control 
c olumn grip, ~he Emergency Mode of con+rol shall be in an 
operab le cond:it!o,. at a.1.1 imes wt.sn the surfa e control 
hydraulic aystem ia suitably presaurized, and either mode 
has been aelected" The Emergen.~y Mode Bhall automatically 
become t hee fective mode of control 1n t he ey~t-o~ failure 
of the Manual Mode. 0 r-
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Primary Fligrrt_Control Sy~t$1,ll (Cont'd) 

Three warning lights shall be installed in the pilot's warn= 
ing indicator panel, one to indicate that no mode of c ontrol 
has been selected, one to indicate selection of Emergency 
Mode of control, and one to indicate disengagement of the 
rol l and/or pitch axes of the damping system3 (Reference para­
graph 3.9.4.2). Indication of flying control system hydraul.1.c 
power failure shall be provided by two warning indicator lights 
and the Master warning indicator lights (Reference paragraph 
3. 14. l. 2. l), 

Elevators 

The control column shall be linked to elevator actuator 
control va lves by bell cranks, quadrants, cables and push 
rods; with stick force transducers installed in the control 
column. The transducers shall transmit the pilot's input 
stick forces when in Manual Mode as electrical command 
signals through an amplifier to the elevator par llel (corn= 
mand) servo . The command signals shall be limited such that 
"g" load commands exceeding the structural integrity of the 
aircraft shall not be transmitted. The parallel servo shall 
be connected by a mechanical linkage to the control valves 
of the elevator hydraulic actuators, In the Emergency Mode 
of control the parallel servo shall be in idling configurat­
ion, with the control column movement transmitted through 
the me chanical linkage direct to the actuator. control valves. 

Ailerons 

The control column shall be linked to aileron actuator con­
trol valves by bell cranks, quadrants, cables and push rods ; 
with stick force transducers installed in the linkage. The 
transducers shal l transmit the pilot's input stick forces 
when in Manua l Mode as electrical command signals through 
an amplifier to the aileron parallel (command) servo. The 
command signals shall be limited such that roll rates exceed­
ing the structural integrity of the aircract shall not be 
transmitted. The parallel servo shall be connected by a 
mechanical linkage to t he control valves of t he aileron hyd­
raulic actuators. In the Emergency Mode of control the 
parallel servo shall be in idling configuration, with the 
control column movement tralhemitted through the mechanical 
linkage direct to the actuator control valves. Upward de­
flection of both ailerons at altitudes above approximately 
45,000 ft. shall be provided by electrically actuated bias 
of the aileron control quadrant bell crank linkage controlled 
by an aneroid switch. 

Rudder 

Co-ordinated rudder control in th 
Mode of control shall be provided 
erence paragraph 3.9.4.2). 
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fula,der ( a ont u d ) 

A mechanical linkage comprisir"g ell cranka 2 quadrant.:!., 
cables., and pus h rods shall co:r.n,ect the rudder p da .. s to +-.te 
rudder hydraulk act uator con.trcl valvs8 to permit the pil ot 
to over~ride tha dampir.,g sy~tem rudder co=ordinatior fur.,zti on 
durir.,g ll'Sr,euv rs requ.1.rirclZ 1.u:~.~o=or'.lir.at~d cor.trol . 

Artificial .r el shall b~ p.::-ovided for the Ma.nu.al Mode ar.1 
the Emergency Modr:l of cor.t ol. The Manu.al Mode system shall 
provide norm.'3.l , and low <Speed (land ing gear down) fee1~ with 
sele~ ion of la~ding gear. dcwn ~~ o~.atically er,,gaging low 
s peed feel, 

wi+·h Manual Mode normal fe l the stick foree to trim the 
-le?a ors lr ~evel flight shall be ~qsen ially ze~o., and 
the el'3•ator atick force per 11 g 91 and the aileron s+1~k 
f or~e per unit rat of roll shall b 0 e.esential..,y COP"'tant , 
for all fli gh cond itior~. 

With Manual Mode low speed fe~l a:cd Emergency Mode fe~l 9 the 
feel characteristi('S shall ce such that th stick forces 
ehall be proportional to control surface deflection3 result= 
ing :1.n variable stick for~es to trim the elevators in level 
flight, va.t-lablE> eleva+or sti~k forces per 11 g 11

, ar.d variable 
a ileron ~tick rorce per unit rate of rollo 

Manual Mo9=- Artificla.., Fec. l 

Manual mode normal and ow s p~e1 artificial feel for the 
el~vators shall be provided hy fe~: springs and para :el 
ser" o :rea.ctior~s. The feE"1 spr:1.ng ear hing point shall be 
monitored by the differ~r>tial. pressure across the pist.on 
o.f the parallel servo op""rati:r.g a trim mot or such hat the 
fee . .,, e prir.gs re1ieve t he aervo load o 

Mar.ual Mod~ normal and low spe,,~d artificia feel for the 
ailerons !:lha.11 be pro id"' by the parall<ei 1 servos which 
shall provide feel reactiori a.gair. ,t contro.., "olu.mn movement o 

A rudder f el and trim u.,,'17,it sh9.ll be insta ... led and shall 
1 corporate an dlPctrica ~Y dri~en ad j ustment linkage 
which shall automatically guvern the rudder peda l load per 
unit o rudd~r Rurfa~e defl 4 ctio as a funrtion of the 
cornpr~3Sibl dynamic p~ARAUreo 
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~rg2.,.~U]L~ 

Elevator and aileron Emergency Mode artificial feel 
units shall compriBe position~l spring units installed 
between the control linlrag.e a.nd the airl'l,raft ti>tructure» 
with electrical trimming d~vic~~ incorporated b tween 
the freel units and the ~tru,ctu,re o A bob=w~ight in­
atalle1d on an elrewator contl'ol U.nka.ge toll'.'que tube shall 
supplement the elevator ;f,t!!:el un1t 9 providing additional 
feel in proportion to tbe 01 g/0 load in the pitch axis o 

The rudder feel shall b® a~ d~Bcrib~d for the Manual 
Mode . 

Cable tension 1::'egulators s,hall be lna:1talled in each control 
axis cable system at the foril'lard fu.i\\\elage end of the cable 
runs with additional aileron r:ontrol cable tension riegul-
ators lnstallied in the aft fuselage i1rm.ar wing areao 

Vulne£_abil1ty and Dupli©=illm 

Vulnerability of the flying co;rntrol Bystem to anticipated 
typas of aircraft damage shall be k""pt to the lowest degree 
possible by utilization of inherent protection afforded by 
aircraft structural compcn1ents o The flying control hydrau ~ 
lie !llystem shall be a duplicate system up to control aurface 
actuators. 

Sec ondar;:LEJ ~gh t C ,Q!)!!i,~]l_§_yiS t ilai~ 

1j.ft iffid Drag Increasing Devi,23,s l~laprtl_ 

Not applicable o 

§.peeq~_~k~ 

Two rectangular speed brake panels shall be installed on 
the uniderBide of the f'uselage, th(e panels being extsnded 
b y hydraulii:: a~+-. atcirs to pre,.ert a braking area to the 
slipstreamo The hydraulic actuators shall be contr•olled 
by a manuall;v operated a,wi~,©h incorporated in t. e right 
hand e:ngin,e throttle le~er in the pilot 0 s cockpit o The 
switch sh:all bre of the 3=pos1tion type with EXTEND 9 HOLD, 
and RETRACT positions and shall control the actuators 
through a hydraulic sele~tor vallH'' o (R<eference paragraph 
3 . l4ol,olo4) o 

Aircraft trim for both the Manual and ~ergency Mod of­
control shall be effected by thre actuat;~on o:lf' a n elevator 
and aileron trim .selector button instalied Ni the control 
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column grip, and a rudder trim switch and an elevator trim 
disengage switch installed on the pilot's left hand console. 
A control surface position indicator shall be installed on 
the pilot's left hand console. 

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

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

Automatic Flight Control Systems 

Automatic Mode of Control 

Complete provision shall be made for the installation of 
an automatic flight control system conforming to the 
requirements of Radio Corporation of America Specification 
...•..... When installed, the system shall provide an 
Automatic Mode of control operable in conjunction with 
the normal damping system. The automatic mode shall 
utilize components of the Manual Mode of control. The 
system shall provide for heading hold, attitude pitch 
and roll hold, and for pilot selection of either Mach 
hold or Altitude hold. Pi lot selection of either Mach 
hold or Altitude hold shall disengage the pitch attitude 
hold. The Automatic Mode shall accept command inputs from 
the following g 

(a) 

(b) 

Dead Reckoning System (Reference paragraph 3.17.2.10) 
and/or UHF Data link AN/ARR-48 (Reference paragraph 
3.17.5 .1). 

Weapon Fire Control System (Reference paragraph 
3.18.3.1). 

Damping System 

The damping sys tem shall operate through the flying control 
hydraulic system with normal damping operable in conjunction 
with the Manual Mode of control and emergency damping oper­
able in conjunction with the Emergency Mode of co 
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Damping Sys tem (C ont 0d 

A flying control system failure in the yaw axis shall auto­
mat ically t ransfer the damping system to emergency ope ration . 

Damping system warning indication shall be provi ed by the 
f lying c ontrol system indi~a or lights (Refere ce paragraph 
3.9.1) . 

Electrical power for operation of the damping system shall 
be provided y the main aircraft power supply (Reference 
paragraph 3, 16 , lo 1), In the event of a double AC generator 
failure, electrical power for em~rgency damping sha l be 
provi ded by the emergency AC generator, 

Normal Dampiug_ 

Normal operation shall provide automa.t1c damping of 
short period osc i llations about ths hree axes, c~ntrol 
of s piral stabi l ity, and s i deslip mini.mization in mane= 
uvers , in conjunction with t he Manual Mode of c ontroL 

Provision sha ll be made in the rudd r damping circuit to 
permit the pilot to produce limited intentional sides l i p 
at high speed and up to 10 degrees sides lip in t he l ow 
s peed (landing gear down) configura ion, 

To safeguard the aircraft in the event of fai lure of the 
normal damping system.I> maneuver sensitiv pitch and roll 
axis c ut=out switches ( 9g 1 imiter and r oll rate limiter 
respectively) shall be installed.I> and a maneuver sensit i ve 
yaw axis transfer switch to diser,,gag norn:;.al damping a nd 
engage the yaw axis emergency damping shall be installed, 
The s witches shall be set to function prior to the struct= 
ural integri ty l imits of the aircraft being exceeded . It 
sha ll be possible to re=engage normal damping by means of 
t he "engage" switch in the pilot 0s cockpit (Reference para = 
graph 3, 9 ,1), To prevent structural damage due to inertia= 
cross=coupling effects at high rolling velocities~ the 
maximum command rate of roll shall be automatica lly de= 
creased whenev r sufficient sid slip occurs to exceed ap­
proximate l y half t he allowablEi structural loads , 

Air data from pit ot and stat1c sys tems .I> ( Reference para­
graph 3,13, 2o l)i shall e utilized wi h data from the 
damping S?Stem flight sens1ng in5truments (gyros J> accel­
erometers) for scheduling of aileroKll:. elevator 9 and rudder 
control s ignals, These scheduled signals shall &lcontin= 
uously transmitted by magnetic amplifier tot~\~ op~ 
riate servos operating the control flu.rf ac,s:~)\~ ponse 

iit\~ 
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3.9.4.2.1 

3.9.4.2.2 

Normal Damping (Cont 1d.) 

to the applied signals the servos shall operate the 
hydraulic valves which control the surface hydraulic 
jacks resulting in adjustment of the control surfaces 
according to the sensed aircraft stability requirements, 
and pilot's commands. 

Emergency Damping 

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

Inspection, Maintenance and Repair 

Means of access to the control system shall be through panels, 
provided where necessary. 
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3 . 10 Engine ~ectio!\_ 

3.10. 1 Descripti o...,;► !:'E Co~r?~PU 

3.10.2 

3.10. 3 

The engine bay and rear fu..s'r"lage shall form an integral 
part of the fuselage 16tru.·"t1.ire ,md sha.11 house t wo power 
p l a ll'lltS. 

Ccmatr.uictirm_ 

Construction ~hall be in ac,·orc..ari,ce wi.h paragraph 3 .7.:2. 

~ iUe Mou;;~ 

The engine mc•uHtts of each e ig!n·' ltlh~l.J. p:-ov de two planes 
of attachment for .Jrecuring the engin~· tn the aircraft 
structure. Two mcuntcS in a forwraicd plane and three mounts 
in the rear plane ~hall ~e deDigu~d to car~y all engine 
loads. 

The mounts in the forward mounting plane of each eng:l.ne shall 
comprise an upper i:::entre spigc,": d.e,e:l.gin.e:d to a"cept longi= 
tudinal and aid~ 1oe1.dap oi.d an. !.nbcard suape, .. di?.d Bide 
suppo!'t stri.;;t design,;;d l;o uu.•ry verticra 1 loads. The upper 
centre spigo'.;• housed in the wing stru~ture, shall engage 
a fittin.,g on the engi .e vert!,cal c-ent ... e line. The inboard 
Bide support i,trut sha:n be a ..::spe.1':ie~i from an attachment on 
t he wing atructure and shall mate with s. fitting on the 
e ngine horizonta l centre line . 

The mounts in tr.e x·~ar moun!:;ing plane of each engine ahall 
comprise one ~pper centre 1at~ral strut designed to a ccept 
s i de loads , and wo suspended side support st:!.•uts deslgned 
to carry vertical loads. One end of t ~ lateJ:al strut 
sha ll attach to a ~uppo:>ti~g 0rackat on the wing centre 
b ox em.d the o-l;her iend shall mate with am atta,..:hment on the 
engine vertical centre line. Each side ~upport strut 
shall be suspended f'rom !"ltti~><IS located between two beams 
in the ce:n.trf3 tra:D, ~n.g ed .e reg!on a.'™1 ttie 1.ower ends of 
the struts &Jha:U. pick 1.p o:i: the engine adjacent to the 
engine horizontal centre i~eo 

The mounting prow sion fo~ each ;~gin~ snall be designed 
to permit all adjustment~ necessary for· correct engir11e in.= 
staHati on ar.d aligrnr,;ent. The mo1.1.!IT\t.e 5ha:U be designed to 
permit linear ('Y.pan:siolnl between the f:>ont and rear engine 
mounting px.aines. 
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3.10.4 

3.10.5 

3.10.6 

Engine Mounts (Cont'd) 

Access openings shall be provided on the wing upper surface 
to facilitate insertion and removal of all engine mounting 
struts except the inboard forward mounting strut. The 
inboard forward mounting strut shall be accessible through 
an access door on the underside of the fuselage. 

Vibration Isolation 

Not applicable. 

Fire Walls 

Each power plant installation shall be enclosed by a 
titanium shroud providing isolation of the hot zone (Zone 
2) of the Iroquois engine from the fuselage (Reference 
paragraph 3.11.2). The wet zon~ (Zone 1) of the Iroquois 
engine shall be isolated from the hot zone (Zone 2) by a 
titanium shroud integral with the engine. 

Cowling and Cowl Flaps 

Not applicable. 

Inspection and Maintenance 

Access doors shall Qe provided for inspection, maintenance, 
removal and installation of engines and accessories. Add­
itionally the nacelle tail cones and the stinger shall be 
removable for engine change. 
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3.11 

3.11.1 

3 .11.2 

3 11.3 

Propulsion 

The propulsion system shall be designed to the requirements 
of RCAF specification AIR 7=4 and ARDCM 80=1 except as 
stated here in and in Appendix II (Deviations). 

Engines 

The aircraft shall be powered by two Iroquois turbo=jet 
engines, each engine having the following thrust ratings 
in acc ordance with Orenda Engine Specification EMS=8 ~ 
a static sea level military thrust rating of 20, 000 pounds 
and a maximum thrust rating, with afterburners, of 
25,000 pounds. • 

Engine Installation 

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

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

Engine mounts shall be in accordance with paragraph 3.10.3. 

Engine installation and removal shall be carried out using 
an engine stand. Each engine shall be guided from the 
engine stand into the mounting posit ion by means of an 
engine roller which runs on a ··longitudinal rail installed 
on the outboard side in the engine tunnel. Securing of the 
engine mounts shall lift the engine sufficiently t o clear 
t he rail and permit removal of the roller. 

Engine Driven Accessories 

Description 

An AC generator, with a constant speed drive , shall be 
mounted on the accessories pad at each engine inlet face. 
An oil system for a constant speed drive fluid coupling 
and for generator cooling shall be integrated with the 
engine oil system. Cooling shall be provided for the 
s ystem oil by heat exchangers (Reference paragraph 3.11.6.2) 

The power take =off located on the under.side of each 
engine shall be utilized to power a remote gear box 
through a drive shaft. The drive shaft to each gear 
box shall incorporate a quick disconnect at ea~h end . 

. ~ 
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3. 11.3.2 Re~dDrives 

3.11.4-

Two aircraft accessories gear bcxes shall be installed 
in the sen1ce bay b"'1;we~r the engines. Each gear box 
shall be shaft driva frrm the ad jacent PDgine power 
take- off . Th9 twc gFar b~xAs s~a~L each drive t hree 
hydraulic pumps and providP a power take=of f t o drive 
a shaft t o a fuel booster pump. Cooling s hall be pr o­
vided f or gear box Jil by heat exchangers (Ref erence 
paragraph 3. 11 . 6 . 2) . 

Air I nd-g_ctioJtll_xf::!em 

3.11.4. 1 ~cript ion -a 92..._Com_pone~ 

@ An air i ntake shall be loca ted outboard on each side of 
the crew s tations . Each shall be ap,pr oximately "D" 
shaped and external compression shall be a chi eved by a 12° 
wedge s hape ramp attached to th~ side of the f us e l age. 
Each duc t shall diverge fr m 6 square fee t a t t he minimum 
throa t area (approx . 7,5 i nches aft of the i nlet face ) to 
7 .06 square f e,~t at a statirJn 10 .12 f eet aft of the min• 
i mum thr oat ar•ea, then hold a cor,stant diamet er circul ar 
s ection ba ck t o the engine compressor f ace . 

The boundary layer a i r of the fuselage sha ll pass beneath 
the ramp .ea vi.ng the "clean" air tc appr oach t he intake. 
This air i n turn builds up its own boundary l ayer which 
sha ll be bled of f t hrough a p rous ctr i:p on t he ramp 
parallel t o t he duct intake face and discharged through 
a revez•ae scoop on the underside of t he r amp . 

3.11.4-.2 !U:..llitEJ.rl! 
Not applicable. 

3.11.4.3 ] Ete~ 

Not applicable . 

3 .11.5 Exhau~t S_;y_~ ,./' 
,; ,,.,,,., 

The t urbin.A exhaust shall b"" fc-rced M through a 
nozzle with an orifice which automat. . i ncreases in 
area when a f terburnL.g i select peeds below Mach 
0.5 (appr x.) the annular ar ~•S c.:;.u..,..,.,,.,_ the end of the after= 
burner exhaust nr.zzle and t h .. . hroud sha ll serve 
t o ejec t coo Ung a i r . -~~ .. 
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Exha~.113t '" Y.r~ c-nt. 0 j) 

At :f i,>!9edl3 a., V® Mach Oo5 (app:t"CJCo Y., the annu.llar ax•ea around 
th,e .af erburrier nrzzliw, Bhall ae:Mre as an ex i for ram 
c oolir.g a r o 

3 . 11, 6 C oogn.g S:va+· "£: 

3 . u.6.1 ~..£'.!AU1¥. 

3.11.6. 2 

At s;i:v.eds l"'E5 t-h:::;r;; ~3ch 0 , 5 (,'lpjp!'OX o ) ~entilating 
and coo,11.ag air [lihall be drawn lnt-o the e.'llgine bay 
thr ou.g 16pring loadedD 1n:w:J.r:ill.y op.~:ru.in,g door:s by the 
e j ector actior-. of ¼-h!.' exhauBt syet,em ami.uJLar nozzle 
(Referen~e paragraph 3.11 . 5) 0 Tr door8 shall be .n= 
stalled in +;ht!'J sidea and .l!ud"'t'aid~a. of the fu.Brelage 
adjac<l"nt to thri:. engilte i'lompr~a.Bcr _,1,,j turbin<> regior..B. 
At speedcfJ in ex cees of Ma"h C. 5 api:rcx o) 1 gills in­
stalled in the tum.,eil upstream from the forward periphery 
of t he e1n.gine 'l?hall be ox:;ened by the differential pres= 
sure b(etween he intake tunnel and the air intake duct 
to admit ram ,n:ooling airo The ram cooling air shall 
flow arcuna the ~ngin.e- ar,,d accessories aclld le,ave the 
engine bay via the exhauat sy~te~ annular nozzle. 

li~t:, Exc~~.!I,ger~. 

A f uel coc,le;d heat ex chang,erD c ">mprising eight separate 
cooling eeg~.1+-s 3 6hall be installed in the eervice bay, 
Two segme..-•"" f'l' J.l:i 'be ~ cm.."!1.or."'d a::11 utilized + v c0ol the 
utility hydraulic o:n$ one segm.ent ~hall be u 111zed to 
cool the hydrin 11"' oil of each of the two flying control 
hyd:i:•aul:!.c 6yBte,n:s» c.n~ segment shall be utilized to c oo l 
the oil c.,f ea-eh of the two constant s,peed drive and gen = 
erator cooling oil eye.terns» ar.:.1 one segman+ shall be util­
ized for cc ... :.~ng the oil of each of h tw airr>raf+. ac­
cesor1es gear bcxes. 

Two cc:i:,pcslt;e air cooled hcai 0 xct '-J.?'.;gere~ a le.ft ha.ml in= 
sta llatiolTh i_x::pr•j.s11;,g tr~.•e;. !:!P.fr.trate uni s. and a right 
hand 1natallat1ort <'ou~prl ing 1'0..1.:r separa e un:tt:s» shall 
be lo~at~i 'be:r ... e,rh the r~spective er.gine. At speeds above 
Mach 0°5 approxo) t r,i,;, h at; ex"t.ang !''!'! flhall be cooled 
b y air dir<"' • t d tmu.-gh spr.:.np; 1.oadl'.f.d doors 1n.E1taU.ed on 
t e low-er :;i • .irface of each ~.~glne intake duct forward of 
the er.gin"' f-" o Tr ~ett har,,j heat ex ~.hanger urdts 
shall be t~tilized t·o cool th~ h:ydraulk oil of one of 
the flying ~on+ ,..oll. hyd"'•au.1:.ic ys "'rra~ "'ona ant ~P ~d 
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3 .11-6.2 Heat Exchangers (Cont'd) 

drive and generator cooling oil, and aircraft accessories 
gear box oil. The right hand units shall provide cooling 
for the second flying control hydraulic system oil, con­
stant speed drive and generator c ooling oil, aircraft 
accessories gear box oil; and the uti l ity hydraulic 
system oil. 

3.11.7 Lubrication Syst®m 

3.11.7.1 Description and Components 

® 

Lubrication of the engine shall be a closed system in­
tegral with the engine. Low oil pressure warning lights 
shall be installed in the pilot's warning indicator panel. 

For further details of engine lubrication, see Orenda 
Engine Specification EMS-8. 

Fuel System 

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

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

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

Description and Components 

The fuel system shall be basically divided into left­
hand and right=hand sub-systems. One tank in each sub­
system shall be utilized as a main (collector) tank. 
Fuel shall be transferred from auxiliary tanks to main 
tanks by means of tank pressurization, and from the main 
tanks to the engine feed manifolds by an engine driven 
booster pump submerged in each main tank. In the event 
of pump failure, tank pressurization shall provide 
fuel flow throogh a by-pass around the inoperative 
pump. 

An e lectrical sequencing control system for 
sub-system shall comprise a control uni\ ' t ctor re­
lays , liquid level sensors, a.nd fuel = ~! valve over­
ride solenoids which shall be ins~ 11la►to sequence fuel 
transfer from t he auxi liary ta t~e main tank. 
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Descriptior.._ an.d C2]Wor.e~ (Cont 01) 

The control unit shall be u ilized o es ablish and 
maintain the sequen~e cf ank usage. The fuel -no-air 
valve override solenoids shall be energized by the 
c ontrol u it to mai~ ain the valves in the closed 
position, with the excep io of the fuel-no-air valve 
override solenoid of the first auxiliary tank in the 
sequence which ehall remain e -energized, The fuel­
no-air valve ov~rr11e solenoid of the fol owing auxiliary 
t anks in sequence shall be da-energized, in turn, by 
accepting aign.. ls from t. e U.qui 1e·1el sensors, through 
the detector relay• of the p:i:•,eceding tank in the sequence . 

The fuel con ent of the collector ank shall be monitored 
such that if the cot nt is below 90% of the c ollector 
tank capacity the solenoid override of the fuel-no-air 
valves of the next auxiliary ta. k i:A sequence shall be 
de-energized, permitting fuel flow from two tanks 
slmultaneously, If the content oft e collector tank 
is below 70% of apaci y, fuel flow shall be provided 
simultaneously from hree consecutive ank:a in the 
sequence. 

A switch shall be installed on a master refueling panel 
(Reference paragraph 3. 1.8.12.1) to provide for ground 
selection of either a Normal or an Alternative sequence. 

I n the event of power i put failure, all fuel -no-air 
valve override aoler.oids shall be de ~energized permitting 
fuel transfer from all auxiliary tanks, 

A manually se ec ed croes-fead shall be installed be~ 
tween the engine feed lines to permit transfer of fuel 
from either sub-.ays em to both engines, or in the event 
of single eng1n opera ion» from either sub~system to 
either engine. 

Fuel shut -off valves ahall be installed adjacent to the 
engine fire walls to provide for isolation of each 
engine. Swi ches shall be installed in he front c ock­
pit for control of the ire'"all fuel shut= ff valves. 
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3.ll. 8.2 

® 

Fuel Specification and Grade 

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

Fuel Tanks 

Internal Tanks 

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

The wing tanks shall be fabricated as an integral 
part of the wing structure . The fuselage tanks shall 
consist of bladder type cells installed in aluminum 
alloy shells. 

Tank Capacities 

Tank design shall be based on the use of fuel with 
a specific gravity of .75, and shall provide for an 
expansion space of a minimum of 3% of the normal 
fuel capacity. 

The tanks shall have the following capacities, 

Number Gross Useable Total Use-
Tank No . Of Capacity Capacity able Fuel 

Ta nks Of Tank Of Tank Capacity 
Imp. Gal Imp. Gal. Imp. Gal 

1 selage 2 3 252 252 
2 Fuselage 1 280 254 /i 254 
3 2 165 151 

I 

302 
4 2 101 90 180 
5 (Collector ) 2 170 146 292 
6 2 176 154 308 
7 2 322 rf79 558 
8 2 207 1?3 346 

\ ..__, 2492 
External (Fus. )1 525 500 500 

2992 
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~rpa::~::l=~-r.lf 

Complete pr1 vi~ ·~ oE1'. t>,ha ~ . 'l::11~ ~a.de for th<:; carr·'iage of an 
ex terna], dr p ar.k. W.hPn :tr.a+a..,J.,ed th:i:> tank a all be 
hung from thf' fu.,ela.g,e lLcwr.:!' imrfac:e by a forward bomb 
slip relea.r:,e a-';-+;achr:eri.t a::i--1 a·i at't !'-'!leaae .i.!.r.kage. (Re f ­
eranoa parr:i.grap!" 3.1.i.,8,16 1 , Th"' dr•rp tank ~hall be 
braced by wo iloa. ... ng Jo, .. p __ s~1oir ,i-,-,u+is" OaJ;~ :1ttached 
t o t he upr,"·r "'~~ of e.a-1h eid"' of .._,,,; t.B .• k. F".a~. shall 
be t r ansferred fron~ the j1•rp tank tc. th,e; main (collector) 
tanks t-hr·o gh a dry ::P ~conrect va: " an i a .:iprir.g caded 
c ou pling with f ~]. t raJ '3fer ~.?f!"eGted by presour1zed air 
from the fuel presaurizdtion BYD sm, 

Transfer of fu,-.1 .,,h<ill ,e cont·rc;ll"'1 y the sequencing 
c ontro syet~m (Raf ,..,,. "rt: paragraph ::',!l 8,lL with 
the d r op tank e0mpty:tng ! irs+. in ~ ""1- ienc<:!. Wr.,en the 
drop tank iis insta] led~ thP sequen"ir,,g '"'o:ntrol uni 
s hall close th<? U"" .,nc -•air '3..d'<: c,f the first aux -
l liary tank s in sequencR by ,energizing the fuel-no-air 
va lve o •erride ftr-1, c>idE>. A, liqi.:,id 1~1r:il aer,sor shall 
be i nstalled in the ·,xt<"r a::,, drop tarJ:".: o,; de=energize 
t he fuel=nc~,air vaJL·l;e o·,.-~rride solt=>rs,.td~ of the firs t 
auxiliary tnr:,ks p 0 ""':n 1 t-<-1ng seq1..s~1.ce .,on,t:-inwation, clo;,e 
the presimrizatir-.n i:iupply air• ahut=off valve, and provide 
c ockpit indi a 1

• ~ o .. when the drop ta.~h ia empty. 

A f uel filler ap inC'orpora.t ng a n:an..tal air release 
val7e, design .. d to pre "'E:it ~ap reno·,a1 until tank 
pressur<:. has bf,an t'•'ile:a, ed$ sha!l b~ ir stalle•i on the 
t ank forward up~~r eurfacA. 

P 1 E,~!!_ng_ ..EM.t) ... n_M 

The piping» couplings; and fittings fer the fuel and 
pressuriza•·ion ilystel!k5 ~ha!' ""! a:i.u.mir.um alloy. Quick l y 
de tachable ~o:'.1ln°,,,+ors shall le i:ro'1iided in the engine 
s upply llnee: a.t the pofr.+s of ccn:rpr,;tion tc t.he engine . 

Va lves 

VaJi.vea and other components of the fuel system shall be 
designed to withsta.1~d he appropriate emr!rcnmer t and 
operating f_Jlu.1dp 1r"clud1r..g airp fuel vapour, and fuels 
to t he s pecifica ions de:signatie,1 in p:1.ragraph 3 11 .8.2. 

3, 11.8,7 Strainers and FHte~ 

An eight m-sah strnin.er shall be install 0 d at t he i nle ts 
of each booster pump. A 200 mest t JLt~r r.,he 11 be in~ 
St alled ir. the i'.,, d U ~ (: t O e-Mh ~ngi~e\t..J 
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3. 11. 8 .8 

® 

3. 11.8.9 

® 

Stra1ne r3 and Fi:'.';ers \;:;:on-t; 1d) 
= ·· ~ --,. -· ' -·-· - --

A two h un,t•"~d r.1e 13h s c r een f i lter s hal l b e insta l led i n 
the preYJs1u~tzat i.on line from t he pneumat ic system to 
fi l ter the, pr<eslil11rizatlon a i r· o A dra in plug shall b e 
pr ovided u:., t r..ei ~':llt e r . 

A ca p.n t,ance type f uel quEs:r.tlt y ga.ug:1:rng system which 
ut i lizes ,:ieniac:t'e ?.eparate f rom. the a i rcraft fuel sequenc­
ing SJ'll .i; ~ mp k1hall '.ce insta lled . Two quantity ga ugess 
indica.Li:1.._r;i; in pf.ni:nda the quantity of f ue l in each sub­
sys texr.;, ~, h'1>.1. l be in.::.ta ll":'·d in the fr ont c ockpit o 

Six war a i rhg lights shall be i nstalled in the front 
cockpit t o p~ovide i ndicati on of the fo llowing i 

Low f u~l in r1gh-t; - haud ~~ in (c olle ct or) tank 
Low f ue l i :~ l ef .- ha nd ma i n c ollec tor) t ank 
Fuel sy13,·tPm sequenc i ng or t ransfer f a ilure 
Engine f •liel l ow pressure (Reference pa::-a. . 3 . 11 . 10 . 2 ) 
Drop tRnk ~:mp t.y 
Drop tank .1ettiaon failure 

Pur g ing A-r.d J£)!.f O . .;i n l;!I?Press!o,..L;,'3il!,lt9~ 

Not appl1.:<1ble 

The fue l nyst m sha:l ~e pr~Bsurized ut ilizing air from 
the pn-e ... mat·~~s ysterr- Reference paragraph 3 .15 . 1 .2 ) to 
transfer f uel» tc foreat· ... 1 fuel bo i ling at a ltitude 
and to provide pressurt fc;;: defueling . 

All fuel tanke e~'{~ept the main ( ,collf;;ctor ) tanks s hall 
b e presa u.rized at 19 pa:Vl. r:ominal). Pressure regulating 
va lve s sha\l ~e i~Btall d to ~ontrol tank pressure . A 
low pX'eaaure air al::.k sha l l 'b~ installed i n eac h sub~ 
syst em to provide a me ::.s of extracting a i r from the 
as s oc i ated matn tanre und•r low altitude high rat;e transfer 
conditionB. Engine bleed air shall be pas sed t hrough a 
venturi to prod ce the low pressure 31nk. 

Pr e s sure re ~lef valves which vent to atmosphere shaU 
" be i nst lle 1.ri the ma:t.n presau.rization l i ne s to t 

fuel t anks to r,rev nt over- pream.z.rizat ion i n the e. 
of a preBBure regulating valve fail ure . F o" , 1im1ter s 
shall be ins alled in +-he main pre .,uri ~a f n.' i1nes to 
t he fue l tanks to limit tha flow of a "" .. the a ir 
pressure regulator3 t within the capa . ·l:itiea of t he 
corresp onding lr p. essure relief valve . 

SECRET 



PAGE 84 
AAMS-105/ 2 ED.f'." ______________________ JU_L_Y_19_57 

3.11 . 8.10 

The prei3uriza i on lines to individual tanks shall be 
appropr :tately sized to forestall excess :spillage of air 
in the e vent of tank damag • 

A negativ 11 g 11 and low JLev,el air admiss i on valve shall 
be installed at each main tank inlet to p~rmit the entry 
of pre seurizatio1r11 system air during flnal emptying of 
the tar..ks a and also ·1; permit entry of air during periods 
of negat:1.ve "g". 

3.11.8. 11 vent Sy~ 

3. 11. 8 .12 

:3 .11. 8 .12 .1 

® 
® 

Outward vent ng for the au:iciliary tanks , and t he external 
drop tank when installed , s all be through the main 
pressurization line rel i ef 'll'a.lve (Reference paragraph 
3.11.8. 10) . 

A fue l =leve - sensitive air release valve shall be 
installed in each main (collec or) tank to vent accumul= 
ated air admitted by th~ required function of negative 
"g" and low level air admission valves (Refe1·ence 
paragraph 3 . 11.8. 10) . 

It shall be poaaibl,e to cormec ground e quipment at 
the overboard vent orifice to provide for vap or r e moval 
during refueling. 

RefUf:J:__lng ~sx,a 21!! ( Gl"OU!td) 

Internal Tanks 
~ 

The r efueling system ahall provide for pressure re­
fue ling (anj efueling) c,f inte •naJL tanks. TWo adap~ 
tors, one installed in eanh main landing gear well 
shall mate with x•efueling nozzles Type Dl (MIL-N~ 
5877A). The a dptor in each main l andi ng gear well 
shall connect to the normal fuel trarasf r lines in 
each sub-system . The system shall permit ten minute 
refue l ing to +-he Combat Mission fuel load specified 
in paragraph 3.1 .5.3. 

Cont roJJ!and lnd1cators inAtalled on a panel adjacent 
to the lef t~hand s peed brake and a switch l ocated ad= 
jacen t o each refueU.ng adaptor, shall provide fj 
selection and indication of the refueling oI' ~\~' = 
1ng operation. ~\~ 

Control Bels~tion shall be provided fo i: $ refuel , 
partial refu.eJL i and partial refue .t '\ h the 
select ion of 11 full refuel 81

, s ut ~~k1'1i~~es s hall 
open to permit fi.lling ea ~h aub -~~ "l to capacity 
through the respective adaptor. With the selection 
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3. 11.8.13 

3.11.8.15 

3. 11 .8.15.1 

I nternal Tanks (Cont 0d) 

of "partial refuel 1 11
, shut=of f valves shall open to 

permit filling of all tanks except right-hand tank 
number land left=hand tank number 7. With the selector 
switch set at "partial refuel 2" shut~off valves shall 
open to perm.it filling of all tanks except right-hand 
tanks number land 3 and left hand t anks number 7 and 
8. 

A r efueling point shall be provided on the drop tank. 
Provisi on sh~ll be made fer automatic release of tank 
pressur e prior to rem.oval of the tank f i ller cap 
(Reference paragraph 3 .11 .8.4) . 

Refueling S,X!ctem tf.n Flight) 

Not applicable. 

Drainage 

Combination c ondensate and drain valves shall be in­
stalled at the low poi nt in each wing tank, exce pt 
tank number 4P to permi t ground draining of fuel and 
ground purging of water from each tank. Wing tank 
number 4 and the fuse lage t anks shall be provided with 
condensat e drain valves onl y . A drain plug shall be 
provided in the external dropabl e tank. Each booster 
pump s hall be provided with a sea l drain connected to 
the vent system. 

Defueling Provisions (Ground ) 

Intern.a]. Tanks 

Def ueling hall be accomplished t hr ough the t wo fuel 
servic1 g adap ors. Fuel from the interna l t anks , in 
the selected usage sequence shall be transfe rred to 
t he adaptors through the normal fuel t ransfer l ines 
by pressurizing the tanks from a ground s uppl y. After 
defueling of the auxiliary tanks is c omplete~ fuel 
shall be removed from the main tanks by suction of 
the ground service unit. All valves shall be appro­
priately positioned by selection of 11 defuel" on the 
control panel (Reference paragraph 3 . 11 . 8. 12 .1) .. 

External Tanks 

Defueling shall be accompl i shed through t he drain 
out let on the bottom of the tank (Ref erence para= 
graph 3.11.8.14). 
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3.11.8.16 

3.ll. 8 -16 .1 

Fuel Jettisoning 

Internal Ta nks 

Not applicable. 

3.11 .8.16. 2 Exter nal Tank 

An external tank jettison switch shall be instal led 
in the front cockpit t o e l ec trical l y release the f or~ 
ward bomb s lip attachment, permitting the forward end 
of the tank to drop , The rear attachment linkage shall 
be automatically releas d by downward movement of the 
tank . 

A mechanical release, operated by a control in the 
front cockpit,shall be installed for release of the 
bomb slip a ttachment in the event of failure of the 
e lectric release . 

The tank shall be automatically jettisoned~ 

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

(b) by depression cf th e missile firing tri gger 
during attack. 

Cockpit indication of tank jettison failure shal l 
be provid ed. 

3 .11 .8. 17 Inspection and Maintenance 

Hand holes shall be provided for access to th e interior 
of each tank for inspection and maintenance of a l l 
equ ipment requiring such attention. 

3,ll. 9 Wa ter Inj e~tion Syst em 

Not applicable . 

3 .ll .10 Propulsio_n Syst em Controls 

3 . 11 . 10 . 1 Description and ComRonent~ 

The controls for each power plant shall comprise an 
engine starting sw1tch1 an engine relig!1t button, and 
a throttl lev ~r. 
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3.11. 10. 3 

§,ng ine and Aft~~f:.~Ll~~ 

The throttle lever"' shall '!:,., mounted on a quadrant on 
the left=hand console and ii.hall prowide for selection 
of a full range of powers with positions fer 11 ot'f 11

, 

"ground id le" i "flight idle " 8 ''military'\ a d "maximum" 
t h r ust. 

I nitial movement of the hrott e lever~ shall open 
the htgh pres.aure fuel cc~ks and ccmpletA a ground 
circuit for he engine starti.:r,ig control relay. Forward 
movement of the throttl"" li:tver through a spring gate at 
the "military" position Ehall, b~ requir~d fer selection 
of afterburning. Rearwa:""d mowsment of' tha leverB through 
a spring g.ate a approximately twc=+- hirds ""hrottle shall 
be required to c lt out afterbu;::•r~Lr,g. Rearward movement 
the thro tle levers through a dAt,.,,nt» from t :e "fli ght 
idle 11 p o.al ior., shall "" ceces.f'.ary +-o permit selection 
of "ground idl~ ''. 

variation in afterburner thrust w1tl· full engin-e t hrust 
s hall be po~B-ible between the vom lita:cy 11 and 11maximum11 

throttle posit1orll13. Variation o.f en.gins and after~ 
b urner thrust 9 with a,fterburning selected» shall be 
possible be t ween +:he two=third throttle apring gate and 
the "military" positton. With afterbur er- selected un­
restricted movement shall be permitted between the t wo­
t hird throttle spring gate and the n~ximum posi ion. 

The throttle levers i:,:iha,,1i,J be connezted to the aut omatic 
fuel metering 'ontrols 9 pra'll"id.ed as part of the engine~ 
by a system of "ablei&, pulleys~ and a splined tele­
scoping q J.ick is<.: or,,nect shaft. 

A normal/emerge cy "Wi h~h shail be 1n:stalled in the front 
cockpit to pro~lde the pilot with emergency (manual) 
control of the engine fuel ,etering in the event of 
f ailure of the engine autom3.tic fuel eter ng controls 0 

A warning light shall be iYIBtalled in the front cockpit 
to indicate t.hs.t he eme:r•gency (ll&<inual) fuel control 
valve has been actuated to the emergency position. Two 
warning 11.ghta, on~ left=hand and one right-hand$ shall 
be installed in the front cockpit to indicate low pres­
sure at the engine fuel inlet. 

Not appllca le. 
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3.11.10.4 

3.11.10.6 

3.11.11 

3 .11.12 

Starter Controls (Cont'd) 

levers po5itioned (Reference paragraph 3.11.10.2), 
selection of "start" shall permit the electrical power 
supply circuits to the starting external air supply con­
trol valves and to the engine igniter systems to be en­
ergized. Centrlf\lgal switches shall be installed in each 
starter system to complete the circuits to the igniters 
when the engines reach light-up speed, and to break the 
circuits when the engines reach cut-out speed. Selection 
of "motor" :shall permit use of the ground etarting unit, 
and rotation of the engine without ignition, for ground 
test. 

A relight button shall be installed in each throttle 
lever to permit relighting the engines in flight within 
the relight f l ight envelope. 

Propeller Controls 

Not applicable. 

Q.9oliU$,~ir Control 

(Reference paragraph 3.11.6.1). 

Water InJec tion Controls 

Not applicable. 

Start!!:!_g System 

An air turbine Btarter shall be installed on each engine. 
The starters shall be powered from a ground source and 
shal l be capable of meeting the starting time limit spec­
ified in the scrammble requirements of paragraph 3.1,3.1. 
Automatic auick disconnects shall be provided for the 
ground air supply. 

Propeller 

Not applicable. 

Rocket Propu L,..,,,ion System 

Not applicable. 
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3.12 Auxiliary Power Units 

3.12.1 Ram Air Turbine 

A ram air turbine power pack shall be installed in a well 
below the left engine air intake duct. The turbine shall 
be equipped with ·~ constant speed propeller and shall be 
utilized, at speeds above 140 kts. EAS, to power a fl.ying 
control hydraulic system emergency puffip and an emergency 
AC generator. The unit installation shall be contained 
within the faired lines of the fuselage,and shal l be ex­
tended horizontal l y into the slipstream by an actuator 
powered by the utility hydraulic system. Retraction of 
the unit shall be possible by ground operation only. 
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3.13 Instruments and Navigational Equipment 

Instrument arrangement shall be as agreed upon by the RCAF, 
the Radio Corporation of America, and the Company. 

3.13.1 Instruments 

3.13.1.1 Pilot's Instruments 

3.13.1.1.1 Flight Instruments 

3.13.1.1.4 

0 
3.13.1.1.5 

3 .13.1.2 

3.13.1.2.1 

Mach Meter (Limit, Command, Actual) 
Air Speed Indicator 
Rate of Climb Indicator 
Turn and Bank Indicator 
Pressure Altimeter 
Accelerometer 
Flight Director Attitude Indicator 

Navigation Instruments 

Clock 
Standby Magnetic Compass 
Integrated Destination I~dicator 

Tactical Navigation Instruments 

Flight Indicat or (Radar Scope) (Provision only) 
Command and Target Altitude Indicator (Provision only) 

Engine I nstruments 

Combined Percentage Engine Thrust, Percentage Afterburner 
Thrust, and Exhaust Temperature , Indicator (2) 

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

Miscellaneous Instruments 

Cabin Altimeter (Ref. Para. 3.22.1.1.1) 
Oxygen Quantity Gauge (Ref. 3.21.1.4) 
Landing Gear Position Indicator (Ref. Paras. 3.8.2 . 5.4, 

and 3.8.3.5.4) 
UHF Channel Selection Indicator 

Observer's Cockpit 

Navigation and Tactica l Navigation Instruments 

True Airspeed Indicator (Provision only) 
Altitude Data Counters (Provision only) 
Integrated Destination Indicator 
Clock 
Total Fuel Indicator (Provision 
Oxygen Quantity Gauge 
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3 . 13 .1.2. 1 Navigation and Tactical Navigat i oll I nstruments (C ::mt _' d) 

ECM Homer I ndicator ( Prov i sion only) 

3 .13.2 

3 .13.2.1 

3.13.2.2 

Flight Indicator (Radar Scope ) ( Provis ion only ) 
Range and Range Rate Meter ( Pr ov i s i on only ) 
Pos ition Data I ndicator ( Prov i s ion only) 
Targe t Data I ndicator (Provisi on only) 
Wind Data Indicator (Provision only) 

Air Data System 

An air data system comprising pitot-stati c, r e l a tive wi nd 
sensing , total temperature sensing, and air da ta c omputation 
facil i t ies shall be i nstalled to provide a ir da ta i nf ormat ­
ion for a fire control system, an Automat i c Mode of c ontrol , 
the damping system, and for cockpit presentation. 

A probe to provide for the installation of a pitot -st a t ic 
head,an ' Alpha ' ( pitch ) vane, and a 'Beta' (yaw) vane 
shall be i nsta lled on the radar nose . A pi to t-s tat i c 
probe sha ll be installed on the fin upper leadi ng edge. 

Pitot -Static System 

A pi tot-static system comprising a nose bo om providing 
one source of pitot pressure and two sour ces of static 
pressure , and a fin probe providing pitot and stati c 
pressure shall be i nstalled. 

Pitot pressure shall be supplied to the a ir data computer, 
i nd icated airspeed indicator, and normal d ampi ng sys tem. 
One nose static pressure source shall supply t he air da ta 
computer, front cockpit a lt imeter , and normal dampi ng 
system. The second nose static pressure source sha l l 
s upply the rate of climb indicator, indicated air.speed 
indicator, rear cockpit altitude data computer, and cock­
pit pressure regu lators. 

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

Re lative Wind Sensors 

Two r e lative wind sensors shall be installed on the nose 
b oom probe , a n 1Alpha 1 ( pitch) vane sensor to provide a ng l e 
of attack information to a central a i r data computer, a nd 
a 'Beta ' (yaw ) s ens or vane to provide yaw information to 
the pi l ot 's sideslip indicator, the damping system, a nd 
for a fire cont r ol system. A dummy vane pedestal shal l 
be mounted horiz ontally on the nose probe to provide 
a greater degr ee of symmetri cal flow about the 'Beta' 
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3.13.2.4 

3.13.3 

3.13.3.1 

3.13.4 

Air Temperature Sensor 

A total temperature probe , containing an air temperature 
sensor, sha ll be installed externally on the underside of 
the nose fuselage , Total temperature shall be converted 
toe ectric signals to be fed into the central air data computer , 

Central Air Data Computer 

A central air data computer shall be installed to provide 
functions of total and static pressure to an Automatic 
Mode of control system; true angle of attack, altitude, 
static pressur~, and true airspeed ~ to a fire control 
system; and air data to an indicated a irspeed indicator, 
a flight director/ attitude indicator, engine performance 
indicator, Mach meter , and true airspeed indicator. 

The computer sha l l receive data from the pitot static 
system, the ' Alpha ' wind sensor, and from the air temper­
ature sensor. 

Navigationa; Equipment 

The navigation~ l radio and radar a ids shal l be as described 
in paragraph 3 . 17. 

J-4 Compas s 

A rol l s abilized J-4 type compass system shal l be in­
stalled to provide i ndication of he magnetic heading 
of the airc raft on an I ntegrated Destination I ndicator 
in each c ockpit . A controller incorporating the system, 
switches and controls shall be instal l ed in the pilot's 
cockpit. 

The system sha ll operate on 200/115 volt AC power 
obtained f rom the mai n electr oni c supply system, and 
27.5 volt DC power obt ained from the emergency DC bus. 
In the event of failure of the main AC supply, AC power 
shall be s uppl ied by t he eme r gency generator. 

Installation 

The instruments and main instrument panels shall be in­
stalled i n accordance with the requ i r e ment s of specifi­
cations AIR 7-4, MIL- I-5997 , and MIL-C-e818A ~ as applic­
able . The connections to the ins t ruments and instrument t\ 
panels shall be flexible to the extent that free act~~\, 
of the shock absorbers is not restrained. Al~ho I lti. 
elect rica l l eads s ha ll be Df suffi c i ent lengt t 
the instrume nts t o be wit hdrawn from he .. ~, is-
connection. ~ 
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3.13.4 Installation (Cont'd) 

3.1].4.1 Instrument Marki~ 

3.13.4.2 

3.13.5 

,. 
On all contractor furnished instruments the major scale 
markings and pointe rs 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 fluore­
scent compound to Specificati-on AN-L-lA. Range and limit 
markings shall be applied to al l instruments requiring 
such markings. 

Inspection and Maintenance 

All instruments and connections thereto shall be ac­
cessible without removal of other instruments or equip­
ment. The main instrument panel shall be designed to 
permit quick removal for inspection and maintenance. 

Test Instrumentation 

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

3.14.l Description and Components 

Three ~eparate 4000 psi main hydraulic systems shal l be 
install ed 1n t he aircraft i 

A uti lity servi ces system to opera te the landing gearp 
nose wheel steering, wheel brakes, speed brakes, emer­
gency ram air turbine extens ion gear, and missile ex­
tension gea r of a removable armament pack . 

Two flying control systems, ea.eh capable of providing 
suf ficient power for l imit ed control of the aircraft 
in event of failure of the other . One flying control 
system shall i nclude a line to a hydraul i c mot or-pump 
comb ination for operation of a radar antenna drive 
sub-system . 

The system shall be designed in accordance with the require ­
me nts of S.pecification MIL-H-5440A except as stated in 
Appendix II (Deviat i ons) and herein. Sys em design shall 
pe r mit a maximum operating fluid temperature of 2500 F, with 
loca l rises to 2750 F . 

Six engine driven hydrau lic pumps shall be insta l led, two 
in the uti l ity serv i ces system power circuit, and two in 
each of the two flying control system power circuits.Three 
compensators , one fo r each system, shall provide fluid 
reserve and pump inlet pressurization. 

Emergency hydraulic power for one flying control system 
shall be provided by a ram air t urbine driven hydraulic 
pump. 

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

Util ity Services System 

Tw o c onstant delivery hydraulic pumps s ha ll be installed, 
one driven by each of the two aircraft accessories gear 
boxes (Reference paragraph 3.11 .3.2). The output from 
the pumps shall be combined at a pressure regulating and 
check valve and shall be utilized to power the utility 
services and charge two accumula ors. 

The output of one accumulator shall~e ut l . 1t,C1~ 
ta in power circuit pressur~ and the lil~ 
accumulator shall be reduced to 1,5 u ilized 
for the emergency brake suppl y and to pressurize three 
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Utility Services System (Cont'd). 

compensators , one in the utility hydraulic system return 
line , and one in each flying control system hydr aulic 
r e turn line. ,-

The compensator of the ut ility hydraulic system shall 
be designed to pressurize the return fluid at 90 to il OO 
psi and to se parate a i r from t he fluid. It shall be 
possib le to manually ground bleed the sepa r ated air 
from the compensa or. 

Air cooled and fuel c ooled heat exchangers shall be 
i nstalled to limit the tempera ure of the hydrau l ic 
fluid at the pump inlets (Reference paragraph 3.11. 6.2) 

Tw o warning lights shall be installed i n the pilot ' s 
wa rning indicator panel, one to indicate when the 
utility services pressure alls be ow 1, 000 psi , and 
one to indicate when the pressure falls below 1,600 psi 
in the accumulator utilized for emer gency braking. 

Landing Gear Sub-System 

The landing gear and landing gear door actuation 
shall be sequenced during retraction and orrna l ex­
tension. Sequencing valves, operated by l anding gear 
and door movement during retractio and extens ion, 
shal l be ins alled in the hydrau lic pressure lines 
to the l anding gear and door actua ors. N rmal actua­
t i on sha ll be c on rolled by a s olenoi d operated selec ­
tor valve signalled from a manually operated selector 
lever instal led in he front cockpit. 

A pneumatic release valve, mechanically l inked t o the 
landing gear selector lever, shall be installed to re­
lease nitrogen from a 5000 psi storage bottle to effect 
landing gear emergency extension. (Reference paragraphs 
3 . 8 . 2 • 5 . 5 and 3 . 8 . 3 . 5 . 5 ) . • 

Retraction 

Up selec tion shall hydraulically release al l gear 
downlocks and raise the gear until uplocks engage 
me chanically. In he last stages of he engagement 
of each gear uplock, a rider on he anding gear leg 
shall mechanically open a sequence valve permitt i ng 
hydraulic pressure to release the door downlock and 
cause the actuator to raise he door un ·il t he door up­
locks engage mechanical l y. With the land~ng gear in 
the retracted position he 18Ading sub-system shall 
be de-pressurized and vented tb' the utility services 
return line. 
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Extension 

Do~n selection shall hydraulically release all land­
ing gear door uplocks and lower all doors unti l 
downlocks are engaged. As the door is locked down 
a ride in the door mechanism shall open a sequence 
valve permitting hydraul ic pressure· t o release the 
gear uplock amd operate a transfer valve . The trans­
fer valve shal release t he hydraulic pressure from 
the landing gear actuator permitting the l anding gear 
to fa ll by gravity and drag forces until a mechanical 
downlock is engaged, 

Emergency Extension 

Emergency down selection shall permit a supply of 
nitrogen from the emergency nitrogen storage bottle 
to enter a l anding gear emergency extension circuit. 
The emergen y circuit shall permit the c ompressed 
nitrogen to simultaneously release a ll gear and door 
uplocks, operate the door actuators~ and operate the 
landing gear transfer valves, The landing gear shall 
extend by gravity and drag, and lock in the down 
position, 

Nose Wheel_Steering Sub-Sys em 

A double ended hydraulic actuator shall be installed 
for nose wheel steering, A selector va lve controlled 
by a push but on on the pil ot 1s control column shall 
be installed f or selection or release of hydraulic 
pressure for steering, A follow~up type steering 
control valve shall be me chanically linked to the 
rudder pedals through a hydraulic clutch to prevent 
transmission of rudder pedal movement to the valve 
until rudder pedal def lection has been synchronized 
wi t h nose wheel deflection, 

Shimmy damping restrictor valves shall be installed to 
permit a restricted runaround hydraulic circuit to 
provide shimmy damping and hydraulic assist to nose 
whee l ce tering (Reference ,paragraph 3 .8,3 .6). 

Whee l Brakes Sub-System 

The hydraulic pressure available for normal brake 
application shall be maximum of 2500 psi redu ed 
from the 4000 psi utili y hydrau l i system . Pressure 
available for emergency brake application shall be a 
nomina l 1500 psi reduced from a 4000 Pf i accumulator~•• 
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Whee l Brakes Sub -System (C ontoa) 

Two c ontrol va lves shall be linked one t o each brake 
peda l , t o permit metered di fferentla l c ont rol of t he 
brakes 0 Each va l ve sha ll incorpor ate a transfer com­
ponent for aut omatic changeover t o the emergency brake 
s uppl y. A solenoid operated va lve shall be inc or por­
a ted in each control valve to permit automat i c brake 
oper ation during main gear retract i on . Locking of t he 
br akes f or parki ng sha l l be c ontrolled from t he front 
cockpit (Refe r ence paragraph 3 .8. 2. 2) . 

I n the event of nor ma l s uppl y pre s sure fa i l ur e , t he 
emer gency brake pr e ss ure shall be r outed t o the shutt l e 
va lve and t o the brake s . 

Speed Br akes Sub-System 

Two hydrau l i c actuators» one f or each of the t wo s peed 
brakes, shall be controlled by a se l ector va lve in con~ 
j unction with a three - pos i tion swi tch. The ac t uation 
mechani s m shall be designed to limit t he degree of speed 
brake extens ion in relat ion to t he s peed brake de s i gn 
limit h i nge moments . A re l i ef va lve shall be i nstalled 
within the selector valve t o pe rmit blow back of the 
speed brakes a s a funct i on of limi ting hinge moment s . 
A che ck valve shall be incorporated i n t he pressure l i ne 
to pr event excess i ve back pressures f r om entering t he 
pressure 11 es of the utility sys em o 

Ram Ai r 1urPine Sub-sys em 

A hydraulic ac uat or shall be i s talled for extens i on 
of a ram a ir t urbi ne emergency powe r pa ck i n o t he s l ip­
s tream (R ference para o 3.12. 1). Extension sha ll be 
c ontrol led by a s olenoid ope rated valve s i gna lled t o 
open on a c ombined failure signal fr om both main AC gen­
e r at i ng sys t ems . 

Armament Pack Sub-System 

Complete provi s ion shall be made f or t he installation 
of a removable i ntercha geable armamen pack . A 
hydrau l i c pr e ssure line and r eturn l ine terminat i ng i n 
se l f -sealing half-coupl i ngs s hal be inst alled t o s upply 
the hydraulic requirements of an installed pack . When 
i ns ta lled t he armament pack s hall conta in all ot her hyd­
raul i c components of the s ub - system a s an int egral part 
of t he pack , 
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3. 14.1.2 

3.14 . 1.2.1 

@ 

Armament Pack Sub-System (ContB d) 

Two hydraulic actuators shall be installed in the pack 
to effect retraction and extension of each of four 
missile launchers (Reference paragraph 3.18.3.1.7) and 
t o hydraulically hold the launchers in the down position. 
A hydraulically actuated uplock shall be installed for 
each launcher. A hydraulic actuator shall be installed 
for actuation of each pair of missile wing doors, each 
pair of missile fin doors, and each extension gear drag 
link door, of the armament pack. 

The launchers and doors shall be sequenced during ex­
tension and retraction by solenoid operated control 
valves, operated by launcher and door movement. 

Flying Control Sys ems 

F lying Control System Power Circuits 

The two flying control hydraulic systems shall comprise 
an "A" system and a "B" system, each powered by two 
4000 psi variable de livery pumps. One pump of each 
s ystem shall be installed on each of t he two aircraft 
accessories gear boxes {Reference paragraph 3.11.3.2) .. 
The output of the two pumps for each system shall be 
combined and utilized to power control surface a tuators 
and servo units .I) the ciutput of he "A" system also being 
utilized for a radar antenna drive sub-system. 

The f l ying control hydraulic "A" system shall be powered 
in emergency by a 10 gal/min. 500 psi constant delivery 
pump. The pump shall be inatalled in a ram air turbine 
driven emergency power unit. (Reference para. 3,12,l), 
A check valve shall be installed in the pressure line 
from the emergency pump to prevent exce~~iv~ back pressure 
on the pump in the event of continued normal system oper­
ation or system re-activa ion with the ram ai turbine 
unit operative. 

Two warning l ig9ts, one for each flying control system 
power circuit shall be installed on the pilot 0 8 ~rn1ng 
indicator pane l to indicate loss of pressure in ei her 
power circuit to 1000 psi or less. A red and an amber 
Master Warning shall indicate failure of both circuits 
(Refer~nce paragraph 3.16.11.1). 

Control Actuators and Servo Units 

Tandem dual cylinder and piston type actuators aha~ 
be installed t o permit hydraulic a~tuat-ion of the col!l.trol 
surfaces from the two independent l'-& '' a.lild ''B II hydraulic 
systems. Single differential servb ontrol units shall 
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Control Actuators and Servo Units {Cont'd) 

be installed on the aileron and elevator actuators ta 
permit damping system signalled hydraulic operation from t h II ff 

e B system. A dual differential servo control unit 
shall be i nstalled on t he rudder-actuator to permit 
rudder damnjng signalled hydraulic operation from both 
"A" and "B 1' systems. 

Two c ommand (parallel) servo control units shall be 
installed and powered from system "B " to permit command 
signa l c on rolled hydraulic operation of t he control 
valves of the aileron and elevator hydraulic actuators. 

&ing Contro l Systems Return Circuits 

Air cooled and fuel cooled heat exchangers shall be in­
stalled to limit he temperature of hydraulic fluid at 
the pump inlets to 2250F (approx.) (Reference paragraph 3.11.6.2). 

A compe sator designed to pressurize the return flu id 
a t 90 to 100 psi and to separate air from the fluid shall 
be i nstalled in t he return circuit of each of the two 
flying control systems. The compensators shall be pres­
surized by a 1,500 psi supply from the Utility Services 
System power circuit. Emergency pressu~izatian of the 
compensator , a 1,250 psi shall be automatically avail­
able from the respective flying control power circ uit . 
It shall be possible to manually ground bleed the sep­
arated air. from each compensato1,1. 

In each hydraulic system return circuit~an accumulator 
shall be installed to damp out surges 5et up by the 
continual operation of the control actuators. 

Radar Antenna Drive Sub-System 

Complete provision shall be made for the installation of 
a closed sub-system for radar antenna drive. 

A pressure and a return line from the flying con rol 
hydraulic "A" system~ an accumulator in the pressure line, 
a nd an air to oil heat exchange~ (Referenc~ paragraph 
22.1 .3.4) shall be installed. 

Quick disconnects sihall be installed jn ·he pressure and 
return lines of the sub-system to facilitate installa- -
tion and removal of an an~~ a installation. 

SECRET 



PAGE 100 

~ .B( ________________________ A:!._JAU::::_\.:_- _l~::!:.::~~ 

3.14.2 

Filter!!! 

·High and l ow pre l!l l!IUre ten micron filters !!!hall be in­
l!ltalled 1n the main pr esl!lure and return l ines respect­
ively of a ll three main hydraul ic l!lystems. The filterl!I 
shall embody prel!l l!lure differentia l by-pa1!18 valvee !!let 
at approximate ly 50 psi. 

Line type filters shall be i nstall ed in the pressure line 
of the n ol!l e wheel steer i ng l!IUb- l!lyetem and in the l!lupply 
lines t o the aileron and r udde r control actuators . 

Inl!lpecy~on and Maintenance 

Access pane l s and doors sha ll be insta l led to facilitate 
inspec t ion and maintenance . 

Three separa te fil l ing connection!!!, one for each hyd­
raulic syl!ltem,l!lha ll be inl!ltalled on t he aircraft. 

Prel!ll!lure and return line eelf-l!lea ling coupl i ngs for a 
hydraulic t est l!ltand shall be ins t alled in each l!l yl!ltem 
to permit syl!ltem tel!lting with the engine l!I inoperative. 

Separat e ground testing of the armament pack, when not 
installed , shal l be possible by use of t he pr essure and 
return line ha l f coupl ings instal l ed in the armament 
pack , (Reference paragraph 3.14.1,1 .6 ). 

Hydrau lic Fluid 

The hydraOlic system shall be designed fo r , t ~e use of 
hydrau lic fluid to Specification QGS:l3 ·· 3GC1P '7':269 l(Mif.,:.,6f 5606) · 

Piping and Fittings 

High pressure lines shal l be of stainl e ss steel except 
lines s ub ject to flexing which shall be chrome molybdenum 
steel . Low pre ssure lines sha l l be of aluminum a ll oy. 
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3.15.1 

Pneumatic System 

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

A ground chargeable high pressure storage bottle shall be 
installed in the aircraft to supply nitrogen for emer~ency 
extension of the landing gear (Reference Section 3.14), 

The system shall be designed in accordance with the require­
ments of ARDCM 80-1 except as stated in Appendix II (Deviatioqs) 
and as additionally stated herein. 

Description and Components 

The low pressure pneumatic syst~m shall comprise the follow­
ing sub -systems~ 

(1) A services sub- system forg 

a Canopy seal inflation 
b Anti -G suit inflation 
c Radome anti-ice system air supply 
d Nose Radar pressurization air supply 
e Radar antenna drive hydraulic reservoir pres­

surization. 
(f) Armament pack seal inflation 

(2) Fuel tank pressurization and fin waveguide pressuri­
zation air supply. 

3.15.1.1 Services Sub-System 

The services sub-system shall utilize air at 65 psi 
(maximum) tapped f rom the downstream side of the air 
conditioning system air cooling water evaporator (Refer­
ence paragraph 3.22.1.3.2). A filter, which incorpor­
ates a drainable moisture trap, shall be installed in 
the sub-sys tem supply line. 

3.15.1.1.1 Canopy Seal Inflation 

Air for canopy seal inflation shall be ducted from 
the services sub-system filter to a solenoid operated 
valve. With the solenoid in the energized position, 
the valve shall be designed to act as a 20 psig ·-R. · ure 
regula tor, as a pressure relief valve at P7Aj , '\..' 
exces s of 25 psig, and as a check valv. ~~ n uack 
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3,15.1.1.1 Canopy Seal Inflation (Contid) 

3,15. 1.1.2 

@ 

3 . 15 . 1. 1.3 

f low of air from the sea l s. With the so l enoid in the 
de - e nergized position, the valve sha l l vent seal pres­
sures. The control solenoid shall be e lectrically 
l inked to the canopy latches of both cockpits. 

Anti-G Suit Inflation 

A branch duct shall convey air from the s ervice s sub­
system filter to an anti-G suit inflation control va l ve 
located on the right hand side in each cockpit. Each 
of the two anti-G valves shall automatically control 
anti-G suit inflation for the occupant of the respe c ­
tive cockpit . 

Radome Anti-ice System Air Supply 

A branch from the anti-G suit inflation air supp l y duc t­
ing shall convey air to a 10 psi pressure red uc ing valve. 
The reduced pressure air shall be utilized to: 

(a) Pressurize the rada:reanti-ice fluid tank through 
a check valve. 

(b) Provide purging air for the anti-ice fluid dis­
tributor supply line at the end of each fluid distribu­
tion period. 

3, 15,1.1.4 Radar Pressurization Air Supply 

A branch from the radome anti-ice system air supply 
ducting shall convey air to a nose radar pressuriza­
tion system integral with the electronics system 
installation. 

3. 15.1.1.5 Radar Antenna Drive Hydraulic Reservoir Pressurization 
Supply 

A branch duct shall convey air from the services sub­
system filter to the radar antenna drive hydraulic sub­
system reservoir. 

3, 15.1 . 1. 6 Armament Pack Seal Inflation 

Air for armament pack seal inflation shall be ducted fr om 
the services sub-system filter to a solenoid operated 
valve. ~ith the solenoid in the energized position, t he 
valve shall be designed to act as, 20 psig , pressure 
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3. 15 . 1.1 .6 Armament Pack Seal Inflation (Cont'd) 

regu l ator, as a pressure relief vaive at pressures in 
excess of 25 psig, and as a check valve t o prevent 
back flow of air from the seals. Wi th the sol enoi d 
i n t he de-energized position, the va lve sha ll vent seal pre s sures. 

The control solenoid shall bea-iergized by a micro-
swit?h installed on the interchangeabl e pack. The mi cro­
swi tch sha ll be actuated by closing an access door for 
t he a r mament pack test panel. 

3.15.1.2 Fue l System Pressurization and Fin Wave-Guide Press ur­
izat ion Supply 

3.15.1.2 . 1 Fue l System Pressurization Supply 

Air at 65 psi (normal maximum) shall be ducted from 
the downstream side of the air conditioni ng system 
heat exchanger to the pressure regula ting va l ves of 
t he f uel tank pressurizing system (Reference para­
graph 3.11.8.10). 

3.15.1.2 . 2 Fin Wave-Guide Pressurization Supply 

A branch from the fuel system pressur izati on ducting 
shall convey air to a 10 psi press ure r egul a ting valve . 
Air at the regulated pressure shall be utilized t o pres­
surize the wave-guide inatalled in the fin. 

3.15.1 ,3 Gr ound Operation 

Ai r at a pressure of approximately 4,5 ps i from a gro und 
a ir conditioning air supply unit shall be necessary fo r 
ground operation of the pneumatic services sub-system 
with the engines not operating. 

A male threaded fitting for connecting an external source 
of pr es s ure for canopy seal inflation during cockpit l eak­
age tests shall be installed. 

Air a t a pressure of approximately 45 psi from a ground 
supply shall be necessary for ground pressuriza tion of 
t he f uel tanks with the engines not operating. The 
ground air connection shall be made at the air condition­
i ng system heat exchanger. 

SECRET 



PAGE 104 
~ AAMS-105/2 

..-•~ --------------~-------....:J_UL_Y_19_57 

3 .15, 1.4 Inspection and Maintenance 

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

3,15.2 Piping and Fittings 

Low temperature pipes or ducting shall be of aluminum 
alloy and high temperature or highly stressed ducting 
shall be of stainless steel . Couplings below 1 inch dia­
meter shall be flareless type couplings to Avro Aircraft 
Company Standards. Couplings of 1 inch diameter and above 
shall be band type couplings. 
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3.16 Electrica l System 

The elect r ical system prime sourc~ of' ~lectric power shall 
be two engine driven 200/115 volt»~ phase 400 ~ycle AC 
generator s. The aircraft 27 5 volt DC powo~ shall be suppl ied 
by means of t wo A t o DC transformer-re tifier units. 

The electrical system shall be designed to he requirements 
of RCAF Specification AIR 7-4 except as a+ated herein and in 
Appendix II (Deviations). 

3.16 .1 General Descriptio_£, 

3.16.1. 1 AC System 

The AC system shall be a three wira, star connected , 
neutral ground system, 

Power dr awn from one AC generator shall be ut i lized for 
e l ectrica l services in the aircraft, and power drawn from 
the other AC generator shall supply the power requirements 
of the a i rcraft electronic systems. Provision shall be 
made f or cockpit 1nd1cat~ or or power failure, au omat ic 
transfer of the primary loads to the operative AC genera­
tor, and disconnec ion of secondary AC services in the 
event of failure of one AC generator. 

Emergencz AQ System 

An emergency AC system shall be in~talled to supply 
alternating current in the evert of failure of the 
normal supply. Durlng a doubl AC generator system 
fa ilure or during double er,gin° f 1 m<> out conditions, 
services e sevt1al to fligr.,t "'ha.11 be transferred to a 
ram-air turbine driver; emergency AC genera+o"' (Reference 
para. 3.12.1) 

DC Sya ~ 

The DC systE>m shall h a "ingl wire, n gative ground 
r e urn system. The DC loadl3 shall be dj'\tr1but;ed among 
the main~ shedding, emergenr,y, ar.d battery buses, Pro~ 
vis ion shall be made in the system for di8~ontinuing 
the power supply to the shedd !'g bua in the event of a 
s i ngle enginP failure or ingl 0 transformer~rectifier 
unit failure, 
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A battery shall, be in.i'!tallsd to suppl y emergency DC 
power. Diotrlbution of power to the emergency servi ces 
shall be through the emergency and battery buses. Pro­
v1s1on shall be made in the system for the isolation of 
the battery and emergency buses from the main DC bus i n 
the event of failure of both transformer- ectifier units. 
With the master switch in the off position, (Reference 
paragraph 3,16,2,5) the supply of power to the emergency 
bus shall be discontinued, and only thoee services con­
m~cted to the batt.,,ry bus shall bE> supplied with power. 
Distribution 

An electrica l pow"r junction box, containing bus bars, 
re lays~ and protective dev~ces . shall be installed in 
the electrical equipment compar ment for interconnection 
and distribution of AC and DC power t o he various air­craft services. 

3 . 16.2 Elect r:1.cal Power St,!Ppg 

3.16.2.1 AC Generators 

3.16.2.2 

Two 40 kva, 200/115 volt, 3 phase, 400 cycle AC 
generators shall ne insta llPd, one .1.n the nose bullet of 
each engine. Each generator shall be engine driven through 
a consta t speed drive fluid couplin$. 

Cooling for each AC generator shal. b~ provided by oil 
from the associated constant sped drive oil system 
(Re.ference paragraph 3. 11 .3. l). 

A 200/115 volt, phase, 400 cyc1. emergency AC ge 1erator 
of sufficient capaci y to supply 1.lr kva shall be instal ­
led inp and drl ·er:. by, a ram air turb.ir.e power ps.ck 
(Reference para. 3.12.1). 

Batt~ 

A 24 volt 9 15 amp hour, nickel nadmium~ hermetically 
sealed storage battery shall be installed in a battery 
compartmen l ocated in r1e nose wheel well. The battery 
shall normally be conn~cted to the batt~ry bus. When 
engine starting power ~u pply is ~onne~ted, the 
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3.16.2.2 Batterz (ContOd) 

battery circuit shall automatic al 1.y open permitting 
the aircraft DC services to draw current from the ground 
source only . Cooling air for the battery shall be 
supplied by the air conditioning system. 

3.16.2.3 Voltage Regulators 

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

3.16.2.4 Protective Devices 

AC overvoltage, undervoltage, and overcurrent; and DC 
overvoltage and reverse current protection shall be 
provided in accordance with the requirements of MIL­
E-7894. 

3.16.2.5 Controls 

A master ON-OFF power supply switch shall be installed 
in the front cockpit. Two AC generator failure warning 
lights, and two TRIP-RESET switches to permit individual 
control of each generator output, shall be i nstalled in 
the front cockpit. Two DC failure warning lights, and a 
DC RESET switch, to permit restorat1on of DC power out­
put 1n the event of short duration failures due to trans ­
ient faults, shall be located in the front ~ockpit. 

3.16.3 Electrical Power Conversion 

3 . 16 .3. 1 Transformer Rectif1er Units 

3.16.4 

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

Equipment Installation 

The electrical e~uipment shall be installed in accordance 
with the requirements of Specification MIL-E-7563, MIL­
E-7080 and MIL-E-7614. 

Wiring 

The installation of all aircraft wi 
ance with Specification MIL-W-~088A, 
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3,16.6 Bonding and Shielding 

3.16 .8 

3. 16.8.1 

Bonding and ground returns shall be installed in accordance 
with Specific a tion MIL-B-5087A. Shielded wire sha11 be 
used whe re required. 

Controls 

Rheostats , r es i s tor s, and switches shall be insta lled in 
accordance with the requirements of Specification MIL-E-7563 
and/or MI L-E-7080. 

Circuit br eakers shall be installed in accordance wi t h the 
requirements of Specification MIL-E-7614. Damping sys t em 
circuit breakers shall be located on the left--hand console 
in the fron t cockpit. All other circuit breakers shall be 
located on a panel in the nose wheel well. 

Current limiter s shall be installed to provide circuit 
protection in locatiomwhere high ambient temperatures pre­
clude the use of circuit breakers. 

Fuses shall be installed in the console panel of eac h cock­
pit to provide protection for the cockpit lighting circuits. 

Lighting 

Interior Lighting 

The i nt e r i or lighting, comprising instrument, i ns t rument 
panel, console panel, and map lighting, shall be installed 
in a ccordance with Specification CAP 479, MIL-P-7788 , 
MIL-L- 6503A> and MIL lr 25467A. 

3.16.8.1.1 Instrument Panel Lighting 

Ins t r uments shall be int~rnally lit or shall be 
i lluminated by post type red lights. 

3.16,8 .1.2 Console Panel Lighting 

Cons ol e panel lighting shall consist of plastic plate 
t ype r ed lighting and hooded type red flood l i ghts . 
Two high altitude white flood lights shall be i nstalled 
in each cockpit. 
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Interior Illumination Co~trols 

Three continuously variable transformers (o to 27.5 
volts) shall be installed 1n the front cockpit to 
provide illumination control. 

One transformer shall control the console flood lights , 
one shall control the plastic plate ighting, and one 
shal l control the post type r,,.d lights an internally 
lit instruments. 

Two continuously var1abl transformers (o to 27.5 
volts) shall be installed 1n the rea cockpit . One 
transform r shall provide illumination contr-ol for 
the plastic plate type red lighting~ the post type 
r ed lights., and internally lit instruments; the other 
t ransf ormer shall provide illumination control for the 
console flood lights, 

An ON-OFF switch shall be provided in each cockpit for 
t he high altitude white flood lights. 

Map Lighting 

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

3.16.8.2 fus_terior Lighting 

3.16.8.2. 1 

3.16.8 .2. 2 

The ext rior lighting., comprising navigation lights~ 
t axi light~ and landing lightj shall be installed in 
accordance with RCAF Spec1.firat1ons AIR 7=4 and CAP 479. 

li§tvigation Lights 

Navigation lights shall comprise a left wing tip red 
light a right wing tip grE>en light, and one red and 
one white light in fin trailing edge. A flasher unit 
shall be installed in a~cordanre with Specification 
MIL-L--65O~A. 

Taxi J,igh 

A taxi light shall be installed on the nose landing 
gear assembly such that it will follow 'the direction 
of the nose wheel steering, 
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3,16.8.2.3 Landing Ligh t 

A landing light shall be installed on the nose landing gear a ssembly. 

3.16.8.2.4 Exterior Lighting Controls 

Controls for exterior lighting shall be located in the 
front cockpit. A STEADY-OFF-FLASHING switch shall be 
instal led for navigation light selection. A LANDING­
OFF-TAXI switch shall be installed fo r landing light 
and taxi light selection. On selection of "landing" 
both the landing and the taxi light circuits shal l 
be ene rgized. 

3,16.9 Ignition System 

The engine ignition system shall be in accordanc e with 
Orenda Specification EMS-8. Switches located in the front 
cockpit shall provide for selec tion and control of eng ine 
starting. 

3.16.9.1 Engine Starting 

'l'wo START-OFF-MOTOR switches shall be installed on the 
right hand console in the front cockpit to provide con­
trol of DC power to the relevant engine igniter system 
and to an external air control valve for engine starting. 

3,16.9.2 Engine Relight 

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

3.16.10 Receptacles 

3.16.10.1 External Power Receptacles 

An external power receptacle for ground supply of AC 
power shall be installed in ac cordance with Specifica­
t i on MIL-E-7563. The receptacle shall conform to the 
outline of AN 3114 , and shall be suitable for mating 
with an automatic quick disc onnect plug. 

An external receptacle suitable for mating with an auto­
matic quick disconnect connector shall be installed for 
ground supply of DC power for engine starting, for engine 
starting control, and fo r cockpit to ground intercommuni­
cation. 
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3.16.11 

3.16.11.1 

static Ground 

A whisker type static grounding device shall be in~ 
s talled on each main landing gear to automat icall y 
bring the aircraft to ground potential on landing. 

Fue l Nozz le Groundin& 

An electrical ground receptacle for grounding he re­
fue ling noz zle shall be installed ad jacent to each 
refueling adaptor in accordance with the req uirements 
of ARDCM 80-1. 

Grounding Jack 

A grounding Jack shall be installed ad jacent to the main 
AC external supply plug to facilitate attachment of a 
pull~away quick disconnect grounding cable. 

Ind icators 

Master Warning Lights 

One. r ed and one amber master warning light sha ll be 
installed on the main instrument panel Each light 
a ssembly shall embody two bulbs which are connected 
in parallel. The red warning light shall indicate 
fire detection and the amber warning light shal l 
indicate trouble in any of the circuits designated on 
a warning indicator panel. Both red and amber warning 
lights illuminate in the vent of loss of pressure in 
the power circuits of both flying oontrol hydraul ic 
systems. 

Warning Indica or Panel 

A panel with provision for 38 warning indicators shall 
be installed in the front cockpit to providea in c on­
junction with the ~~ster warning lightsf indication of 
s pecific system failure or system malfunction. 
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3.16.1102 Warning Indica tor Panel (Contod) 

The following warning lights shall be inc orpora ted in the panel i 

2 
1 
2 
2 
2 
1 
1 
2 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
8 

Fuel Low Level L.H. and R.H. 
Engine Emergency Fuel Control Selected 
EOniglinpe Fuel Pressure L. H. and RoHo 

re ssure L.H. and R. H. 
Flying Control Hydraulic Pressure "A" and "B" 
Utility Hydraulic Pressure 
Emergency Brake Hydraulic Pressure 
AC Generator Failure L.H. and R.H. 
Battery in Use 
DC Failure L.H. or R

0
H

0 

Rotor Overspeed L.H. and R.H. 
Flying Control System (and Damping) Disengaged 
Flying Control System (and Damping) Emergency Selected 
Damping Sys tem Roll and/or Pitch Axis Disengaged 
Engine Air Bleed Failure 
Air Condi tioning Overtemperature 
Cabin Pres s ure 
Ice Warning 
Fuel Transfer Off 
External Tank Empty 
Tank Jettison Failure 
Missile Hang Fire 
Radar Overheat 
Spare 

•rwo swi ches shall be installed on the i ndica t or pane 1 
for testing the indicator bulbs and resetting the mas ter 
warning lights" A two position dimming control shall 
permi t illumination intensity cont rol of the warning 
panel indicators. 

3. 16 . 11.3 Fire Warnin_g 

A fi.r e warning light 9 to operate in conjunction with 
the mas ter warning lights 3 shall be incorporated in 
ea ch of the fire extinguisher buttons" 

3.16.11 . 4 Landing Gear Posi t ion and Warning Lights 

A warning light in the landing gear selector lever and 
a compos ite landing gear position indica tor shall be 
provided as described in par agraphs 3.8.2.5.4 and 
3. 8.3 .5.4. 
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Bail- Out Warnin~ 

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

3.16.12 Electric Drives 

Ele c t ric drives (canopy actuators
9 

moto r operated f ue l 
valves , etc.) shall bP installed in accordance with 
Spec i fic a tions MIL-E-7080 and MIL-E-7614

0 

3. 16.13 Filters 

Radio i nterference filters shall be installed in the 
aircraf t e l ectrical system where necessary. Interference 
limits and methods of measurement for all installa tions 
shall be to the requirements of MIL- I-6051 and MIL-I-6181B. 

Inspection and Maintenance 

Provision shall be made in the aircraft for the inspection , 
mainte nancei removal ~ and re-installation of electrical 
equipment. 
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3. 17 Elec t ronic s 

Te lecommunication and navi ti 
As t ra l integrated electro~~ on aub=system components of t he 
Radio Corpora ion of Ameri r syat em ehall be as defined by 
para. 3 .18 for Astra 1 Fi ea Sp cif1cation .... (Ref erence 
for Automatic Flight Cont~e1con rol AU -sy.ste~, para. 3, 9 ,4.1 
cockpit presentatio and 1° tsub~sya em, and para. 3,13 for 

ns ruments sub=sy'::l+em). 

The following Astral telecommunicatio 
ment shall be installednthe aircraft~ and navigati on equip-

Command Set 
I nterphone 
Radio Compass 
Identification Equ1pmPnt 
Air Data Computer 

AN, tRCm52 
AN, AIC=lOA 
AN1AR:N=6 
AN/APX=25A 
lRef. para . 3.13.2) 

Complete provision except wiring shall be made for the install­
ation of the following equipm~nt

0 

Homing Adaptor 
UHF Data Link 
Identifica ion Equipment 
Interrogation Equipment 
Dead Reckoning System 
Dopple r 
Vertical Heading and Reference Svatem 
NADAR 

AN/ARA=25 
AN/ ARR=48 
AN/APX=27 
AN/APX=26 

Space provision shall be made for the installation of ECM 
Homer type AN/ ARD=501, 

A J -4 Compass system shall be in,talled (Referen~e paragraph 
3.13 .3.1). 

The electronics system shall be ins alled ir. a 'C rdance with 
the requirements of Specification MIL=I=8700 and MIL=W=5088A 
except as stated hereiv and ir Appendix II (Paragraph'3,l6,5 
shows wiring de ITiationq agai.n t Specificatior,, MIL=W=5088A) . 

Conditioned air for pressurizatioD and cooliPg within the 
electronic compartments shall be supplied by +he air condition­
ing system (Reference Section 3.22), Junction boxes and panels 
shal be provided to .facilitatP ir.terconnection of wiring for 
related s stems . All antennas Bhall be install d internally 
either wi thin the aircraft structure or flush with the aircraft 
skin. The radio rontrols ard selec or awl ches ~ha ll be 
convenient ly located in the console panels of th respective 
cockpits . A micro~swit~h incorporated in ea~h seat installa­
tion shall provid~ a means for switching the UHF communication 
transmitter to transmit on the emerg~ncy freq,.iel'.cy and the 
air -to-grou d IFF transponder to transmit ,.....,~ o e 
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when the seat is ejected. An '.')Ver"'ide <-ec:t swit<>l-J. ahall be 
installed in thf'> frort cockp:tt , ,:r> t-he purpose of' testing 
the emergency fur:.ct10 of the UHF and IFF systf'ms

0 

Commu~cation Egu~ 

Command Set ____ ,, ___ 

An AN/ARC-52 type UHF t:t•ansceive.r shall e im1talled to 
provide air-to-air ard ajr-to-ground 

0
c.mmun cation 

facil ities on 1750 channels, q,ey etght-~ . .:.n of ·,?hich may be 
preset • The equipmer.t incorpc1:>ates a guard ,-hanne .1.. re­
ceiver tuned to a preset guard freque - y w:!.th the main re ­
ceiver selected to any other requ 0 r.c>y PT'ovisions shall 
be made in the system or utUiz tj on o.f' the AN/ ARA-25 UHF 
homing adaptor (Reference paragraph 3 17.2 6) 

A UHF remote control unit f'or thi=> ~3.1n tra!" cei ·er shall be 
instal led ln each co~kp1t to pe:t'm't Reli!:-'c ion of any of the 
e ighteen preset chan.t:'elc:, "e.,<:!"tio:i of +-h<> guard channel, 
or selection of a manua'ly set char~ . The control unit 
in the rear cockpit Sh!i l also Pel"!l'\1 t mar,ual setting of 
1,750 channels. An indicator sha 1 be lnstalled on the 
pilot 's instrument par.~l to prov~de indication of t he s e­lected preset channel, 

CircuitB shall b " pr?Vid'"' d to opera.+'°' tr" tra:r-.smitter tone 
modulated or a sir·.gle d "' f":.tt~d U t,r'P '3 fc~qur>n y, 
These circujts shall be op( rat 0 d hy t h,, "1e':lt mi"ro­
switches (Refer re~ Se tio ~.17). 

A press-to-t ran'3rri+ but-ton sh-3.ll be Jr•,.,t·1· J<-d or the in­
board thrott le grip in thP fort- c_ kplt ~ ~o ~ operated 
press-to-trar '>m1t ~wHch 3.nd il fo t op.: 1:~a mu+" ,g &witch 
shall be insta l l."'d 1 th<> ~'OH' co kpl.t. 

Two antennas to providt: omr 1-d'lrE- +-ion'l.1 o e~ag shall 
be installed for use with this eq:..lprn. nt. A d~9.l pur­
pose antenna 1r.~orporatiPg ~ fan ~h~ped UHF VA~tical 
r a diator shall be mount~d urder a f.1br<> gl :<88 .fai r ir:>,g 
at the top of the fin, and a downw'.lrd fa.ring annular slot 
type a ntenna sha 1 bP F" 1.nh moun.t"d 1..1 th.:> sk~~. of the 
forward fuse l~ge electror,trs compart~~r.t A z ~ector 
switch located on the front .~rkpi+ rignt hand cons ole 
shall provide means for cnnn~ctio of ~ithPr ant€'nna to 
the set. 

The system shall normally opwrate on 
power obtair,Ad from the ma.1 c.,-s,,r,.... 
and 27 .5 Volt DC POW"'l" obta1n~d ."'r...,w 
bus , In t he ever,t o.f fai lur;, r,f th 
power shall bf' supplied by th,, c,erg 
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Liaison Set 

Not applicable 

InterQhone 

A type A~/ AIC-10~ 1nterpho~e syaterr shall bs 1 stalled 
to proviae 1ntercommunica. :1or. betwei;r. the crew mem'l;lers 
and to provide a means of select 1 on <:i:-::d audio signal 
level control of the aircraft 1 s corr!r.u 1"3.t1on and navi­
gation radio facilities. Tha 1nterpho1'.e sys em sh<:111 
obtain power rorr. the emerg r..cy 27, 5 •o ... t DC b1ui" 

Ground operation of the tnterphone 5t.a. p:::-ov de -1 nter­
cow.municat ion between the crew ,gtat1one and ground 
service personnel station , and be w f>n the crew stations 
and a te lesc.ramble lar,d telephor.e lir.e Cor.nect1on.s for 
ground operating power and for tne a:-d t""lephone line 
shall be provided through the extP.~3.l .receptac e 
(Reference p,'!,!'agraph 3,16. ,0,1). El 0 r.tr1.cai 1.sola..,ion 
shall be prov:1.ded between the ai.rcraft and te ... epho~e 
circult and ground servlce ~:1.rcui. " 

Microphones and Headsets 

Complete provision for the use of a type M-32/AIC micro= 
phone a nd a type H-75/AIC headset, or equiva.J.t3int » s hall 
be provided for each crew membPr. A cornrinat:ton micro­
phone and headph one jack ~hall be inflta.l ed on the right 
ha,nd side of each e jectiori sea.t 

Quick disconne0ts shall he provided for ~Jtom~tic s epara­
tion of the, mir.rophone ar,d he~,d~et cflble Gonr..ect ions 
between the crew and the P-je0tion seat, and between he 
ejection seat ,:1.nd the aircraft {R0 fe.,.,e'1::e paragraph 
3.19. 1.) 

Filt ers 

Radio interferencP filters of th- - ectronic~ sys tem 
shall be :1.ntegral with electronic units, Rad1 o inter= 
ference caused by the operation of the Plectronic equip­
ment 1nstal1Pd in the aircraft sha,' rot- "'xr.eed the 
limits defined in Specifications MIL-I-6051 and 
MIL-I-6l81B. 

Recordinp ¥1, tQ;,Emer;t 

Compl ete pro\lision shall be made for the ir.s allation of,_ 
NADAR type R0-14/APH display recorder eq1..dpment • 
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3.17 ,2 Navigation Eg~ipment 

3,17 ,2.1 Radio Compass 

3,17.2 . 2 

3,17 . 2. 3 

3,17 . 2 .4 

3,17.2,5 

3,17 .2 .6 

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

A non-directional sense antenna shall be installed in 
the dorsal electronic compartment. A flush type direc­
t ional loop shall be installed in the centre door of the 
forward fuselage electronics compartment. Matching 
devices shall be installed between the sense antenna and 
the receiver to compensate for the length of the sense 
antenna cable. 

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

Radar Altimeter 

Not applicable. 

Radio Ran5e Rec eiver 

Not applicable. 

Marke r Beacon Eguipment 

Not applicable. 

Inst rument Approach Eguipment 

Not app licable. 

Homing Ada;etor 

h 11 be made for the installation of 
Co~pl:t:N;r~l~~§

0~J ~oming adaptor to be used in conjunc ­
~i ~Pwith the UHF communication receiver to provide a 0 

i 1 indication on two indicators of the 
continuous v sua 1 t d UHF signal source (Reference d i rection of a se ec e 
paragraph 3.17.1.1). 
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3,17.2.7 VHF Navigation Receiv~ 

Not applicable 

3,17.2 .8 Distance Measuring Equipmen! 

Not applicable 

3.17.2.9 Arbitr~Course Com2,uter 

Not applicable 

3.17.2.10 Dead Reckoni}lg System 

Complete provision shall be made for the i nstallation 
of a dead reckoning system to provide aircraft posit ion 
with respect to: 

base 

!il an arbitrary reference point 
a destination 
a target 

{e a targe t offset point 

3.17.2.11 Vertical and Head i,ng Reference Syste~ 

Complete provision shall be made for the insta l l ation of a 
vertical and heading reference system to establish earth 
reference in three planes from which the aircraft heading, 
pitch angle, and roll angle is derived for supply to the 
automatic flying c ontrol system; the fire control sys tem, 
and dead reckoning system, and to indicators in the f r ont 
and rear cockpits. 

3.17.3 ~ 

3.17 .3 .1 §earch EquiE!!,lent 

Not app icable 

3,17.3.2 Loran Equipment 

Not applicab le 

3,17 .3, 3 Au tomatic Ground Position Indicating Equipment 

Complete provision shall be made for the installation of 
Doppler true ground speed and ground track measuring equip­

ment . 
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3.17 .3.4 :I;dentification Equipment. 

A radar identification set type AN/APX-25A shall be instal­
l ed to permit t he aircraft to identify itself automatically 
when interrogated by ground or airborne L-band radars. 

A control box f or the set shall be installed in the front 
cockpit. Circuits operated by the seat micro-switches 
shall be provided to operate the set automatically on 
emer~ency mode when the crew seats are ejected (Reference 
3 ,17) • 

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

The system shall operate on 200/115 volt AC power 
obtained from the main electronic supply system and 27.5 
volt DC power obtained from the emergency DC bus. I n 
the event of failure of the main AC s•J.pply, AC power 
shall be supplied by the emergency generator. 

Complete provision shall be made for the installation of an 
i dentification set type AN/APX-27 for response to airborne 
L-band interrogation. A dual-horn antenna and waveguide for 
the AN/ APX -27 shall be installed in the fin, 

3.17 .3 .5 Interrogation Equipment 

Complete provision shall be ma.de for the installation of 
an interrogation set, type AN/APX-26 to interrogate any 
target illuminated by airborne interception radar 
(Reference paragraph 3.18.3.1.2). 

3 .17 .3 . 6 Radar Beacon 

Not applicable 

3.17 .4 Electronic Countermeasures 

3.17 .4 .1 Search Equipment 

Not applicab le 

3.17.4.2 Ana lyzing Equipment 

Not applicable. 
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3,17.4 Electronic Countermeasures (Cont od ) 

Panoramic Ree i~ing Equipmen 

Not ap l!cab lt> 

!panoramic Adaptor 
X 

' ot applicabl 

3,17 .4 ,5 Dire tion F1Ming Eq uipment 

Reference paragraph 3.17.2 ,6 (UHF Homer) 

3,17.4.6 Transmitting Egul p~n 

Not ap lie bl 

Radar Hom:er 

REV. SEPT 57 

Space pro~iaio. shall be made for the i stallation of 
type AN/ ARD=50l DF equipment to provide bearing and 
elev tio~ of airbor~e enemy L & and ECM ta ions . 
Space provi~ion a.all be made for AN/ARD=50l ante as. 

3,17 ,5 El ectronic Guidan~e System 

3. 17. 5. l Guide Links and S:vstem 

Complete prcr .'llion shall be made for the installa ion of 
a t pe AN/APJl'48 UHF data link to rec ive coded inform= 
a ion of arg t pca.i+ion aX1d veloci y from ground con­
t ro lled int .r"e +-10 "' 

Television and Te~~~te~in.g Equipment 

Not a p Ucabh. 

3.17 .6 Static D15c~.rgers 

No a p licable 

3,17. 7 Tra:mnrltter 

Not applicabl-

3, l 7 . 8 I ns pection a d Maint 0 r.ar..ce 

Doors arJd pan.sle ahitl 1 e neta]J,ed o provi e quick acceiBB 
into electr·oni" equ~pirent compar menta exl/:i at an nna 
stallation areae. 
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Desc r i ption 

Complete provi ion 5 hall be ma1e or t he instal lation of 
a n ASTRA I a::;t 0 ='3.ir f ir ontrol s ystem as defined n 
Rad io Corporo011,..,on or Amier.!.~a pe:c1fi ca ion . . o •••• o, , • •• 

a nd a missile aroom nt system pr oviding for the semi= 
:submerged carriage ,, 1ru a:r, inter hangeable arma.:men pack 
of four Spa.;c•row 2 Mode l D m:iasUes au1table mo 1f1ed fo; 
carriage, launch, &~1 effect1v operation, under con= 
dit ions c~mpatible with Arrow 2 perfo;:>mance . 

The system in~tallat1on shall be d=s i gned n acc ordance 
with t he requirements cf Specification AI R 7- 4 exce pt as 
stated herein; and in App,::;nd II (Dev at ions). 

3, 18.2 Fixed Gu ~ 

Not applicable 

3,18,3 Missiles 

3.18,3, l F ire Control Syl'!tem 

Compl te pro?ision shall be made for a fir control 
system to PI'O'Wide for: radar B(earoh, radar aut matic 
or manual tra"'k irsg of targetB, forward or the air craft~ 
computation of an attack cot.u'ae for miBBilie launching, 
preparation an,:1 automatic c,r ma:rn..1al firing of the 
missi les,» O'I(' j et+i!'lont11g of the missiles» attack course 
pull- out, g~ound map, an~ De con interrcga i on, 

Fire Control 

To provide tor syst~m control, cc,mplete provision shall 
be made for the installation of : 

(b) 

(c) 

(d) 

A thr.ee po~ition mode sel ctor "',Witch o provide 
fo r sel~~tion of mias~1e firing in o~~ of three 
m des; Al=AUTO, AI =MANUAL» or OPT CAL. 

An inte:nralometer to gen,erat,e miaaiile firing pulses 0 

A three position FRONT=REAR=ALL rotary firing 
sel~ctDr swi+Jh +o prc"ide fo~ sel~ction of ripple 
firing in pairs» o;r ripI,,le firing of an four 
missiler. 
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Fire Control (Cont 1d) 

(e ) An arw.i.ment SAFE-ARM switch to control the 
electrical circuits utilized in firing the 
missiles in any selected mode of operation. 

( f ) Safety interlocks to prevent missile firing 
until the nosewheel is in the locked up position 
and to prevent missile jettisoning until the 
weight of the aircraft is off the landing gear 
wheels. 

A stores jettison switch (panic button) shall be in= 
stalled in the front cockpit to initiate jettison of 
al l att ached missiles and t he external fu l tank. 
(Reference paragraph 3.11.8.16). · 

Radar 

Complete provision shall be made for the installation 
of r adar to provide automatic or manual search, and 
aut omat i c or manual tracking of targets forward of t he 
aircr a f t, 

Complete provision shall be made for the installat ion 
of a 32 inch paraboloidal reflecting antenna to provi de 
f or automatic and manually controlled scanning within 
a forward search zone. 

Computer 

Complete provision shall be made for the installation 
of a computer in the fire control system to compute lead 
angles and allowable lead angle errors, to provide steer= 
ing signals and present maximum and minimum missile 
launching range limits. 

Displays 

Complete provision shall be made in the front and rear 
c ockpits for the installation of a flight indicator. 
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Missile Auxiliaries 

Complete prov:l.Bion shall be made in an interchange= 
able armament pack for the installation of m:fai.lle 
auxili aries, comprising a power control unit, and 
r ange and angle slaving units. 

Missile Installation 

Complete provision shall be made for the installation of 
a removable interchangeable armament pack incorporating 
four hydraulically actuated launchers to provide for the 
ca r riage of four Sparrow 2 Model D missiles (Reference 
paragraphs 3.7.2 and 3,14.1.1.6) , The launchers shall 
be arranged in a spanwise row of two staggered pairs, 
The two forward launchers shall be hydraulically inter= 
connecteg for simultaneous operation, and the two rear 
l aunchers shall be hydraulically interconnected for simul= 
tane ous operation. 

With the missiles in the re racted position, the missile 
centre=line shall be located approximately on the aircraft 
s kin=line. After missile fi,:,ing the launche s shall be 
partially retracted to close the space in the- aircraft 
skin formerly occupied by the missiles. 

Hydraulically actuated wing and fin doors for each missile, 
and hydraulically actuated drag link doors for the aft 
launchers only 3 shall permit extension of the launchers 
and.missiles (Reference paragraph 3.14.1.1.7). 

Pressurization and Conditioning 

Press urization and conditioning air shall be supplied by 
t he pneumatics system (Reference paragraph 3°1°5°1) and 
t he air conditioning system (Reference paragraph 3.22). 
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3.19 

@ 
@ 
@ 
3,19.1 

Equipment and Furnishings 

$quipment a nd furnishings appropriate to t he role of the 
aircraft shall be installed in accordance with the require­
ments of RCAF Specifications AIR 7-4 and CAP 479 except as 
stated in Appendix II (Deviations). 

Personnel Accommodation 

A fully automatic Martin Baker Mark c5 ejection seat with 
an ejection velocity of 80 feet per second shall be installed 
for each member of the crew. Each seat shall incorporate leg 
restraints, and a single harness to serve as a combined seat 
and parachute harness for the occupant. The harness shall be 
attached to a ree½ controlled by a lever on the left hand side 
of the seat, to provide freedom of movement for the seat 
occupant. A leg restraint disconnect shall be located on the 
right hand side of the seat. 

Normal firing of the seat shall be by means of a face blind, 
and an alternative firing handle shall be provided on the 
seat pan. Provision shall be made in the seat firing mech­
ani+em to permit insertion of a safety pin to prevent inad­
vertent seat firing on the ground. 

Action to fire the seat shall also clear the ejection path 
(Reference paragraph 3. 7 .3). Ejection of the seat shall 
initiate distress signals (Reference section 3.17). 

A bail-out warning . system comprising a green light in the 
front cockpit , and a red light and warning horn in the rear 
cockpit shall be installed. Operation of a switch installed 
in the front cockpit shall illuminate both lights and sound 
the horn. When the rear seat is ejected from the aircraft 
the green light in the front cockpit shall be automatically 
switched off. 

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

Oxygen 
Capstan type pressure 
Visor de-misting 
Telecommunications 
Anti-g suit 

suit 

'\-1'~ ) The assembly shall provide for automatic (on seat ~si)· ct;l:Qn 
or individual manual disconnect of these servi~e-& 9t:ween 
the crew and the ejection seat, and betwe:_~t e seat and 
the aircra ft. ~1\' 
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3,19.2 Miscellaneous Equipment 

3.19.2.1 Drinking Water Containers 

@ Not applicable. 

3,19.2.2 Crew Relief Provisions 

@ Not applicable. 

3,19.2.3 Compass Deviation Card Holder 

3,19.2.4 

3,19.2.5 

@ 

3,19,3 

3,19,4 

3.19,5 

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

Pilot's Check List Holder 

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

Map Stowase 

A map stowage shall be located on the right hand side 
of the rear cockpit. 

Windshield Wipers 

Not applicable. 

Furnishings 

Insulation shall be installed on the interior of the cock­
pit compartment to minimize heat transfer from the adjacent 
skin. 

Emergency Equipment 

A special pack parachute shall be installed in each ejection 
seat. Accommodation shall be provided in each ejection seat 
fora survival kit, packaged such as to be compatible with the 
seat design, 
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Fire Protection 

The fire protection system sh 1 
extinguishing fires in the aia 1 Provide for detecting and 
power plant compartment Th r~raft services bay and each 
tinguishing system shali b e etection system and the ex-
AIR 7-4 and CAP 479 res ec~i;~1accordance with Specifications 
Appendix II (Deviations) . Y, except as stated herein and 

3.20.1 

3.20.1.1 

3,20.1.2 

3,20. 1.3 

Description and Components 

Detection System 

Continuous wire type fire detector circuits shall be 
installed for each power plant and in the aircraft 
services bay. The detector circuii:Jlshall be connected 
to both a master warning light on the pilot's main in­
strument panel, and to three warning lights, each com­
bined with an extinguishing switch, one for each pro­
tected :egion. All fire warning lights shall be red. 
On receipt of a signal from any of the detector circuits, 
the affe cted fire detection control unit shall illuminate 
the master warning light and the light in the appropriate 
extinguishing switch. 

Extinguishing System 

Two triple outlet fire extinguisher bottles, each con­
taining 12 pounds of freon , shall be installed in the 
aircraft services bay. The bottles shall be intercon­
nected to provide a single charge to 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 wet and hot zones of each 
power plant installation, and in the aircraft services 
bay. 

Fire Protection System Controls 

Actuation of the extinguishing switches shall initiate 
discha rge of the extinguishing agent to the associated 
region. A toggle switch, which shall remain dead until 
the extinguishing switch has been depressed, shall be 
installed ad j acent to the extinguishing switches to 
provide for discharge of a second charge to the prev­
iously selected zone without further operation of the 
extinguishing switch. 
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3.20. 1,5 

Fire Protection System Controls (Cont'd) 

An inertia switch shall be installed to complete a circuit 
from the battery to automatically discharge the exting­
uishing agent to a11 three protected compartments in the event of a crash landing. 

Power Suppl;(_ 

Power for normal operation of the fire detection and 
extinguishing circuits shall be provided from the main 
DC supply. In 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. 

Inspection and Maintenance 

Externally accessible test switches shall provide for 
detector circuit ground testing. ~uick 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
uisher bottle and shall be accessible for inspection. The 
bottles shall be removable for recharging . 
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3.21 Oxygen Sys t em 

A liquid oxygen system s h 11 for breathing and pressu a be installed to provide oxygen 
bers. A compressed gasr e sui t operation for both crew mem­
to provide oxygen in t he :;ergency system shall be installed 
bail-out of t he crew Th ent of normal system failure or 
to meet the requirem;nts ~fo~~~~~ 8ystems shall be designed 
in and in the Deviations gi i 0- 1 except as stated here-

ven n Appendix II. 

3,21.1 

3.21.1.1 

Des cription a nd Components 

Normal Sys t em 

3,21.1.2 

3,21.1.3 

@) 

The nor mal oxygen s 1 h 
portable t e - - upp Y s all be stored in a 5 litre, 
conve r ter ~~P~c1lo p~ig, liquid oxygen converter. The 
requir ed ox Y s a ll be sufficient to supply the 

ygen to both crew members for one maximum 
ferry mis s i on. All component s required for the oxygen 
conve r sion process and ma intenance of system pressure 
shall be an integral part of t he detachable converter 
assembly , The mounti ng and locking of the converter 
in the aircraft sha l l aut oma t ically put the system in 
an oper able condition . 

Emergency System 

The eme r gency oxygen supply shall be stored in two 
oxygen bottl es, one bottle i ns t alled on each ejection 
seat . Ea ch bottle sha l l contain 100 litres NTP oxygen, 
s tored at 1800 psig. This supply shall be sufficient 
for approxima tely t wenty minut es of normal breathing 
and pressure sui t operation for each crew member, 

Distributi on 

A high a ltitude, automat i c pr es sure demand, dual outlet 
oxygen r egulator to S pecification MIL-R-25572 shall be 
in s ta lled on each ejection sea t. Oxygen shall be supplied 
to t he regulator through a 70 ps i reducing valve and a 
three ~art composite quick dis connect (Reference paragraph 
3,19 .1). 

The individual emergency oxygen supply shall fe ed into the 
norma l s ystem through a trip valve i nstalled on each 
ejec t i on seat. The trip valve sha l l prov ide fo r manual 
selec tion, or automatic selection at bail - out . A dual 
che ck valve shall be installed on each seat to close 
the normal oxygen s upply line and to permit the emergency 
supply to flow to the regula tor . 
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3.21.2 

3.21,3 

Indicators 

A capacitance }.YPe oxygen quantity gauge incorporating 
an electrical power off" warning f lag , ;hall be installed 
in each cockpit to indicate t he quantity of liquid oxygen 
contained i n t he converte r . 

A pressure gauge sha ll be instal led adjacent to each emer­
gency oxygen bott l e , and shall be so located as to be 
easily observable f rom the normal cockpit entr ance path 
and from the normal seated position. 

Piping 

All low press ure piping and fittings in t he oxygen system 
up to the regulator shall be a luminum alloy, and all high 
pressure piping and fittings up to the regulat or shall be 
stainless s teel, 

Ground Service 

The liquid oxygen supply shall be replenished by t he re ­
placement of the oxygen converter assembly with a fu lly 
charged uni t. The converter assembly shall be insta lled 
in the aircraft through an access panel opening and sha ll 
automatically couple into the system supply line, over­
board vent line, and quantity gauge electrical l eads. The 
converter assembly shall lock into the aircraft by a 
positive l ock on the converter mounting tray. The s upply 
line shall be provided with a self-sealing quick dis­
connect, 

The emergency oxygen bottles shall be rechargeable through 
a quick d i sconnect charging valve installed on each eject ­
ion seat . 

Inspection and Maintenance 

Suitable provision shall be made for the inspection, main­
tenance , removal and re-installation of the oxygen equipment. 

SECRET 



PAGE 130 

~---------------------A~A~MS~-~l~OS~/2 ~ JULY 1957 

Air Conditioni~ 3.22 

3,22.1 

The air conditioning system sh 
bleed type and shall be desi all be of the engine compressor 
air temperature and/ or Pr s gned to maintain conditions of 
cockpits and equipment co! surte as specified herein, in the 

par ments, and to equipment. 
Conditioned air exha usted from th 
partments, and equipment shall be cockpi t , equipment corn­
compartments as indicated b "s e Utilized to condition other 
table below. Y econdary Condi t i on:ing_•• . in the 

Primary Conditioned I exha~ting 
Cockpits I Secondary Conditioned 

Missile Auxil iaries Compartment Armament Pack 
Nose Electronics Equipment 
Battery 
Windshield Transformer 

Oxygen Equipment 
Forward Fus elage Electronics 

Dorsal Radar 
Stable Platform 
Transformer Rect ifier Units 

Nose Wheel Wel l (Forward end) 

Air Conditioning Bay 

Ground air conditioning shall be possible by utilizing con­
ditioned air from a ground service unit conne~ted to the system 
through two quick disconnects. 

Air from the air conditioning system shall be utilized to 
supply the requirements of the pneumatic services (Reference 
Section 3.15). 

The air cond itioning and pressurizing system shall be designed 
to the requirements of RCAF Specification AIR 7-4 and 
ARDCM 80-1 except as stated in Appendix II (Deviations ) and 
additionally herein. 

In Flight Air Conditioning 

Air cooled by successive stages of the system shall be 
mixed with thermostatically metered hot engine bleed air, 
to provide conditioned air to the cockpits, equipment c om­
partments , and equipment. 
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In Flight Air Conditionin~ (Cont'd) 

The system shall be designed to automatically pr essur ize 
the cockpi t s above an ambient pressure altitude of 10 000 
feet and s ha ll incorporate limited manual control of ~ock­pit tempera t ure. 

Three warning lights shall be installed in the front cock­
pit; one to i ndicate air temperatures greater than 80°F 
in the duct immediately downstream from the turbine, and 
two, one left and one right hand to indicate pressures ex­
ceeding 75 psi downstream of the engine bleed press ure r e­
ducing va lves, or to indicate leakage sensed by over­
temperature at duct joints. A three position selector 
switch s hall be installed in the front cockpit to permit 
either e ngine bleed shut off valve to be closed. 

An air s upply selection control shall be installed to per­
mit manua l selection of either conditioned air or ram vent­
ilating ai r. 

3.22. 1, 1 

3.22. 1, 1. 1 

occupied Compartments 

Cockpits 

i 
Primary conditioned air shall be supplied to the fr ont 
and rear cockpits in seat back and floor regions. A 
manual temperature control shall be installed in the 
front cockpit to provide for selection of cockpit 
temperatures within the range of 40°F to 80°F. A de-fog 
switch shal l be installed in the front cockpit to pro­
vide selection of inlet air at 90°F for fog dispersion. 

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

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

(b ) A linear increase in cockpit to atmosphere 
pressure differential from zero at 10,000 feet, to 
4 ,25 f 0.25 psi, at 50 , 000 feet. 

(c) A constant cockpit to atmosphere pressure diffe r­
ential of 4,25 ! 0.25 psi, at altitudes above 50,000 
feet. 

A secondary pressure regulator shall be installed fo~ 
safety operation in the event of failure of the 
regulator. The secondary regulator shall be..at~iW'll.!1,: 
to maintain the following cockpit press~ c 

* Assuming NACA Standard Atmosphere \\ 
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Cockpits (Cont 1d) 

(a ) A cockpit to atmosphere pressure differential 
of one plus zero minus 0.25 psi from 
10,000 feet. sea l evel to 

(b) A linear increase in cockpit to atmosphere 
pressure differentia l from one psi at 10 ooo feet 
t o 5,30, Plus or minus 0,20 psi , at 28,000 fee t . 

(c) A constant cockpit to atmosphere pressure di ffer­
entia l of 5.30, plus or minus 0 ,20 psi at altitude 
above 28, 000 feet . ' 

A s olenoid operated dump valve, controlled from a swi tch 
i n t he front cockpit, shall be i nstalled on the second­
ary press ure regulator. A cockpit air negative pres­
sure re lief valve shall be installed , 

A warning light shall be installed in the front cock­
pit to indicate when the cockpit a l titude has exceeded 
31,000 feet. A cockpit pressure altimeter c. onforming 
to Specification MIL- I-5099A shall be insta lled, 

The cockpit leak rate of the installed s ystem shall not 
exceed 42 . 5 cubic fee t per minute under the following 
conditions~ sea level, 4.75 psi pressure differential , 
and 60°F temperature . 

3.22 . 1.2 Unoccupied Compartments 

3.22.1.2.1 Primary Conditioning Distribution 

3.22. 1.2 .2 

A system of ducts shall convey conditioned air at 70°F 
+ 2 ,59F to all the primary conditioned equipment and 
; quipment compartments. The air f l ow shall be suffici­
ent to maintain the internal air temperature of the 
compartments and the air surrounding the equipment 
below 14o°F . An air valve, controlled by the ram air 
s e l ector switch, shall be insta lled to stop the f l ow 
of conditioned air to the nose radar compartments on 
the selection of ram air. 

Secondary Conditioned Distribution 

Air from the cockpiisand missi le auxiliaries shall be 
exhausted to the armament pack bay to maintain the 
i nterna l air temperature, of an installed pack betw~, 
oo and 130°F O fJ,'$,\\\~ 

iit\~ 
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3.22 .1.3 .1 

Secondar•y Conditioned Distribution (C ont o,d) 

Exhaus t air from the rada 
partment shall be utiliz ~ nose» and the battery com-
supply a t a t emper ature ~elto ~igtain a cooling air 
the f orward end of th ow OF for equipment in 
from the forwa rd fuse nose wheel well. Exhaust air 
the oxygen equipment e~!~es~~~~t~~nt~~l~omdpart tmenit and 
tain the air in th i ze o man-e a r conditioning bay below 250°F. 

Condit ioning Air Supply Sys tem 

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

Air to Air Heat Exchanger 

An air to air heat exchanger shall be installed to pro­
vide initia l cooling of the engine bleed air . On t he 
bleed a ir output side of the heat exchanger, t he major 
portion of the air shall be duc ted to an air cooling 
wate r evaporator. The remaining portion of the heat ex­
changer bleed air output shall be utilized for fuel 
tank pre ssurization (Reference paragraph 3,11.8.10). 

Cooling air for the heat exchanger shall be duc ted 
from ram air intakes located on each side of t he fuse­
lage immediately inboard from the engine intake r amp 
(Reference paragraph 3.11.4.1). Cooling a ir, after 
pas s i ng through the heat exchanger, shall be vented 
to a tmosphere. 

During conditions of negative pressure in the en~ine 
intake tunnel (taxi, engine run-up, and take-off), t he 
nega tive pressure shall be utilized to draw cooling 
air in reverse direction through the air to a ir heat 
exchanger. A three-way reverse flow valve shall be 
ins t a lled between the ram air duct and engine i ntake 
tunnel on each side of the aircraft t o block air from 
the f orward section of the ram duct and open a passage 
into t he engine intake t unnel, to provide a pa t h for the 
reverse flow cooling air. 
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3_22 .1.3.2 Air Co oling Water Ev~orat or 

3.22.1.3 .4 

3.22.1.4 

The air c ooling water e 
capacity of 260 pou ds v~porator shall have a usable 
to withstand freezing a~d ;~ter and shall be des i gned 
Steam shall be vented to thawing of its contents. 
air to air heat exchan er e cooling air duct to the 
to prevent loss of wat~r • The vent shall be de s igned 
negative 11g 11 loads f 

3 
during i nve rted flight or under 

0 g maximum. 

The major portion of the i 
orator shall be ducted tar output of the cooling evap-
reamining portion of th o an expansion turbine. The 
for a l ow pressure pneu:a~i~ output shall be utilized 
ence paragraph 3-lS,l). services sub=system (Refer-

Air Cooling Expansion Turbine 

An expansion turbine and compressor together with 
associated equipment , shall form an' air- 1 refrig-
eration unit. eye e 

The expansion turbine shal l dispel heat energy from 
the engine bleed air by utilizing the turbine's power 
output to drive a compressor which shall draw air from 
the engine intake tunnels and exhaust it overboard 
through a res rictor. The inlet to the expan~ion turbine 
shall comprise a variable area nozzle to control air 
flow in the conditioning system. 

Air to 011 Heat Exchanger 

An a ir to oil heat exchanger shall be .installed in the 
main conditioned air duct to the equipment and equip­
ment compartments. The heat exchanger shall be utilized 
to co ol the radar magnetron coolant fluid and radar 
antenna drive hydraulic fluid. 

Ram Air Ven ilation 

Ram air from the left hand ram air duct (Reference para­
graph 3.22.1.3.1) shall be utilized for ventilation of the 
cockpit and all conditioned compartments and equipment 
except the nose electronics . On selection of ram air, 
a ram air shut off valve shall open, a reverse flow valve 
shall open shutting of ram air to the air to air heat ex­
changer j the expansion turbine unit shall shut down, and 
a shut off valve to the nose electronics shall close. A 
thermostat shall be installed o override ram air sele.c-t~on 
when the ram air temperature exceeds 100°F. 
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3.22.2 Ground Air Conditioning 

Ground air conditioning shall be possible by utilizing 
4,5 psi, 6o°F, conditioned air from a ground service 
unit connected to the system through two automatic discon­
nect self-sealing couplings. Ducts shall be installed 
leading from the automatic disconnect coupling to connections 
into the system downstream from the expansion turbine out­
let. From the system connections, ground conditioned air 
shall flow downstream through the system ducts to the cock­
pit, equipment compartments, and equipment. 

Inspection and Maintenance 

Fittings shall be installed to provide for the connection 
of cockpit leakage test equipment. Access doors and de ­
tachable panels shall be installed to facilitate inspection 
a!}d maintenance . 

SECRET 



PAGE 136 

~----------------------AlA~M::S-~1-20~5/2 ~ JULY 1957 

3,23 Anti-Icing and De~I cing Systems 

Fully automatic anti-icing and d 
provided for the f ollowing areas~=icing systems shall be 

Engine Air Intakes 
Engine and Accessories 
Cockpit Transparencies 
Air Data Sensing Heads 
Radome 

A power supply selection switch sh ll b 
front cockpit to permit the a e installed in the 
air intake de~icing systems ~ow~r supply to the engine and 
firing. 0 e discontinued during missile 

Except as stated in the Deviations and as additionall set 
forth herein, the systems shall be design di dy 

th i e n accor ance 
with e requ rements of RCAF Specification AIR 7-4 . 

Propeller De ~Icin,& 

Not applicable. 

3.23.2 Engine Anti~Icin§ 

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

Automatic selection of anti~icing air flow for both engines 
shall be controlled by icing detectors on the engine air 
intakes (Reference paragraph 3.23.3.1). 

3.23.3 Air Intakes 

3,23.3.1 Engine Air Intakes 

The outer surface of the shock ramps and the leading edges 
and inner 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 
stainless steel . A suitably perforated boot of the same 
type shall be utilized to protect the air bleed area of 
each ramp. The boots shall incorporate parting strips to 
prevent ice from forming an unbroken cap which would <_\-' 
prohibit shedding. Power for heating the boots shak\, ~-,;..V 
supplied by the 115/200 volt AC system. \\ !~\\~~\ 
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3_23.3.1 Engine Air I ntake~ (C ont'd) 

The de-icing cycle sha l l be automatical ly controlled by 
icing detectors , installed at the top of the engine air 
i ntakes, in conjunction with a de-icing controller which 
actuates separate shedding distributors fo r the left hand 
a nd right hand intakes. I cing i nd i cation shall be pro­
v ided by a warning light insta l l ed in the front cockpit. 
These components shall operate from t he 27. 5 vo lt DC supply. 

During the cycli c period the parting strips shall dissipate 
20 watts per square inch continuously, and the shedding 
a r eas 12 watts pe r square inch when energized. The b oots 
shall be protected from overheating by thermostats and 
t e mperature control relays which override the de -ic ing 
control ler signals . 

3.23 .4 Cockpit Transparencies 

Ant i-icing and anti-misting of the windshie l d and canopy 
windows i n the front and rear cockpits shall be accompl ished 
by e lectrically conductive transparent heating e·tements. 
These elements» dissipating approximately 5 watts per 
square inch, shall be applied to the inner surface of the 
outer ply of each panel during manufacture. Temperature 
s ens i ng units embedded in the vinyl interl ayer adjacent to 
t he heating e lements shall permit temperature c ont rol for 
each circuit, 

The temperature control shall be automatic, and in order 
t o overcome thermal lag, power shall be applied to the 
circ uit a t all times when the aircraft is operating or in 
a sta te of immediate readiness. 

3.23.5 Main Plane, Stabilizer and Fins 

Not a pplicable, 

3. 23 .6 Antenna Masts 

Not a pplicab le, 

3.23 . 7 Air Data Sensing Heads 

h d the ia l pha' vane, the 'beta' vane , 
The pit ot-stat1.c eaan'a the adjacent are.as - of~~e n ose boom, t he vane pedestals, ~ ,, 

~~~~\1' 
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3,23. 7 Air Data Sensing Heads (Cont'd) 

and the pitot-static head on t 
by integral electric heaters h;hfin shall be anti-iced 
powered by the aircraft main .A e heaters shall be 
shall be energized by "on" sel C fower supply system, and 
cal switch . The heaters sha ec ion of the master electri-
to prevent overheating . 11 be automatically controlled 

3,23,8 Landing Gear 

Not applicable , 

3.23.9 Panels and Doors 

Not applicable, 

3.23.10 ~ 

Not applicabl e. 

3.23.11 Photographic I nstallations 

Not appl i cable, 

3..23.12 Radome 

A freezing point depressant fluid (isopropyl-alcohol) , for 
application to the radome as a protection against the forma­
tion of ice, shall be stored in a 2,75 Imperial Gallon pres­
surized 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 
detector system operating from the 27.5 volt DC supply , and 
located on the underside of the -radome, shall be designed to 
satisfact orily control operation of the distribution system. 
A r ed indicating flag controlled by the ice detector shall 
be incorporated in an annunciator box located in the nose 
wheel we ll, to provide ground indication of possible de-icing 
fluid usage . 

. 
A scissors switch installed on the main 
be utilized to prevent operation of the 
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13 Inspection and Maintenance 3.23· -

provision shall be made for inspecti on and maintenance of 
de-icing equipment• A ground test swit-ch installed on the 
panel ad jacent to the left-hand speed brake shall permit 
override of the scissors switch of the radome de-icing circuit• 

\ 

SECRET 





PAGE 141 
~ AAMS-105/ 2 

~•mu~ ----------------------~JU:::_:L:__'.Y:.__:1~957 

3 ,25 Auxiliary Gear 

3,25.1 Towing Provis i ons 

3.25 ,3 

@ 
0 

Towing pr ovis i ons shal l confor m to the requirements of 
Spec i f i cation MI L--T- 7935, Spec i al type fittings sha ll be 
provided at the nose wheel pivot for attachment of a t ow 
bar. The turning angle limitation sha l l be 55° eit her 
side of neutra l , thus permitting the aircraft to be t urned 
in a 21 f oot radius. Provision shall be made fo r int er ­
conne ction between the AN/AIC-10 interphone system and 
the towing vehic le with connection made at the same point 
as for ground int ercommunication (Reference paragraphs 
3.16 . 10.1 and 3.17.1.3). The intercom system shall 
provide a warning signal to the tractor driver when th e 
maximum t urning angl e is approached, and a warning s i gna l 
to t he cockpit occupant if the tow bar shear pin fai l s. 
Duri ng towing, power to operate the interphone system 
shal l be supplied by the t owing vehicle. 

Towing l ugs shall be provided on each main landing gea r 
uni t for forward or rearward towing of the aircraft by 
mea ns of a towing bridle. 

Ja ck ing Provisions 

J acking provisions , and the design of j ack pads sha ll con­
form to the requirements of MIL-J-8711, except in the 
ca s e of the nose landing gear. 

Provision shall be made f or jacking the complete ai~­
cr a ft at three points , wi th the use of a removable Jack 
pad at each jacking point, one on the aircraft centre 
l i ne aft of the nose landing gear , and one inboard of 
ea ch outer wing root. 

Ea ch main landing gear unit shall incorporate an integra l 
j a ck pad. The nose land ing gear s hall incorporate 
provisions for j acking , using a special bar with a jack 
pa d conforming to MIL-J-8711 . 

Mo or i ng Provisions 

Provision shall be made for the attachment of mooring 
f ittings to the main and nose landing gear. 
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3,25.4 Hoisting Provision~ 

3,25.5 

Provision shall be made for hoisting the entire aircraft 
from four points, two on the nose centre fusela ge joint, 
and one on each inner wing panel ad j acent to the outer 
wing root . The wing hoisting points are intended for 
emergency use only and require removal o.f structure. 

Leveling 

Provision shall be made in the nose wheel well for the 
atta chment of a special fixture for use in leveling the 
aircraft. The fixture shall indicate a level attitude of 
the lateral axis, and a four degrees nose up attitude of 
the longitudinal axis. 
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Functional ground tests shall be conducted under a progr am 
established by the Company and approved by t he R.C.A.F. to 
prove ground functioning of the ai rcraft systems and i n­
stalled equipment . 

4,2 Flight Tests 

After aircraft a cceptance, as set forth in paragraph 5.1 
functional f light tests shall be conducted under a progr~m 
established by the Company and approved by the R.C.A. F . t o 
prove in-f l ight functioning of the aircraft sys t ems and in­
stalled equipment. 

After aircraft acceptance, as set forth in paragraph 5.1 , 
structural fl i ght tests to demonstrate the structural de s ign 
criteria as stated in paragraph 3 ,4 shall be conducted unde r 
a flight te s t program conforming to the technical requirement s 
of Specification MIL-S-5711, except that individual deviations 
from, or additions to the requirements of Specification 
MIL-S-5711 shall be negotiated between the R.C.A.F. and the 
Company at t he time of establ ishment of the program. 

4, 3 Test Instrumentation 

Tes t instrumentation necessary for conducting the tests of 
paragraphs 4 .1 and 4.2 shall be installed in the aircraft, 
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on completion of the first flight the aircraft 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___§_ 

NOTES ----
6 .1 Explanatory Information 

Not applicab le . 

6 .2 Definitions 

6.2.l Provisions 

6.2.1.l Compl ete Provision 

"Complet e provision for" a specific item of equ ipment , 
or assemb l y or installation, shall mean that a ll 
supports, br ackets, tubes and fittings , el ectri ca l 
wiring , hydraulic lines, etc . have been insta lled and 
adequat e weight and space allocated so that the equ i p­
ment c~ n be installed without alteration to the specif­
ied equipment or the aircraft, and that no add i tional 
parts are required for the installation other than 
the item itself. Standard stock- items such as nuts, 
bolts , cot ter pins, etc. need not be furnished. 

6.2.1.2 Structur al Provision 

"Structural provision for" a specific installation sha l l 
mean that the primary structure shall be structura l ly 
adequate for the installation, but that brackets, bo l t 
holes , elect,rical wiring, hydraulic lines etc. wi l l 
not be r equired. Structural provisions also include 
wei ght of the equipment involved as an element of 
alternate weight. 

6.2.1.3 Spa ce Provision 

"Space provision for" a specific installation sha l l 
mean that space only shall be allocated for the insta l l­
a tion and that brackets, bolt holes, electrical wir i ng, 
hydraulic lines , etc. will not be required. Space 
provision does not imply that adequate attaching 
structure is provided unless otherwise stated. 
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6.2.2 

6.2.2.1 

Statements 

Deviation 

A deviation is the difference between a requirement 
of the R.C.A.F . Type Specification (and specifications 
incident thereto), and the airplane design as defined 
by this Mode l Specification. 

6 ,2.2.2 Interchangeability 

Interchangeability assemblies, components, and parts 
shall be capable of being readily installed, removed, 
or repla ced Without alteration, misalignment, or damage 
to parts being installed or to ad j oining parts. No 
fabricating operations such as cutting, filing,drilling, 
reaming, hammering, bending, prying, or forcing shall 
be required. Only those tools generally available 
to aircraft mechanics shall be required for installation 
proc-edure. This is not intended to preclude the use 
of special tools, fixtures, and other shop aids auring 
original assembly of the parts into the article. 

6.2.2.3 Replacea bility 

Replac eability applies to parts, the installation of 
which may require work or operations additional to the 
appli cation of the attaching means . In general, such 
opera tions include drilling, reaming, cutt ing , filing> 
trimming, shimming, or other means normally associated 
with original assembly into the aircraft or guided mis­
sile. Many instances may require match drilling ?r 
rea ming from the original part or portion of the item. 
Repla ceable parts shall be designed to permit replace­
ment under field maintenance conditions ) 

6.2.3 Performa nce 

6.2.3.1 Combat Load Factor 

Combat load factor is the maximum load factor 
be sustained in a steady turn without loss of 
or altitude. 
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Combat Speed 

Combat speed is the constant speed at Which the airc r aft 
is flying duri ng the t urn in Which the c ombat load factor is developed . 

Combat Alti t ude 

combat a ltitude is the const ant a ltit ude at which the 
aircraf t is f lying during the turn in which t he c ombat 
load factor is developed . 

combat Climb and Acceleration Time 

Combat climb and acceleration time is the elapsed t i me 
taken to r each combat speed and combat alt itude fr om the 
time the aircraft becomes airborne during take-off a t 
normal gross weight under sea level conditions. 

Combat Ce iling 

Combat ce iling is the altitude where the sustained r ate 
of c l imb has fallen to 500 feet per minute. 

6.2.4 Weight s 

6.2.4.l Combat Weight 

6.2.4,2 

The combat weight shall be the weight of the a i rcraf t 
fully l oaded with 50 percent of the fuel req uired for 
the c ombat mission . 

Normal Gross Weight 

The norma l gross weight and the normal weight for take­
off s ha l l be the weight of the aircraft fu lly loaded 
for the combat mission. 

Gross Weight for Stress Analysis 

The gross weight for stress analysis shall not befl~~s 
than the norma l gross weight less fifty percent o e 
combat mission fuel, 
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6.2.4 .4 Maximum Gros s WeigJtt 

~~~e~~~~m~~ar~o~: ;~ight ano the maximum weight for 
loaded with full i te weight of the aircraft fully 

n erna 1 fuel, and external fuel 
for t he overload range mission. 

6.2 4.5 Maximum landing Gross Weight 

The maximum landing gross weight shall not be less than 
the maximum gross Weight less: assist take-off fuel 
droppable fue l and tanks, dumpable fuel and any other' 
items normally expended during or i mmediately after 
take- off (except bombs, rockets, missiles and ammunit-
ion sha 11 oe retained). ' 

6.2.4.6 Normal landing Gross Weight 

The normal design landing weight shall not be less than 
the applicable take-off weight less: 75% of fuel (inter 
nal and external) carried in the basic mission; oil 
expend ed consistent with fuel expended; any externa l 
fuel tanks which must be drop~ed by requirements of the 
mission; any other items which must be expended by 
r equirements of the mission; bombs, rockets, missiles 
and ammunition . 

6.2 4.7 Basic Weight 

Basic weight is t he weight of an aircraft with fixed 
and removable equipment install ed for tbe purpose of 
performing a specific role . The term "Basic Weight" 
shal l be qualified as to role wh,en referred to an 
aircraft in which various items of rem·ovable equip­
ment may be installed ~or different roles. It includes 
airf rame , power plant, accessories, trapped fuel and 
oil, and non-expendable fluid systems (hydraulic, 
coolant) filled to capacity, but without expendable 
items . 

6.2.4.8 Operational Load 

Operational load includes crew, passengers, parachutes, 
ba age cargo personal safety equipment, expendable 
i t~~s (fuel , oil, de- icing fluid, water injection fl)uid, 
catering provisions, ammunition, rockets and bo~bs , 
and residual fuel. 
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Equipment installed in an aircraft and not intended to 
be removed for any specifi·c 1 roe . 

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 Oil 

The fuel and oil remaining in the aircraft fuel and 
oi l systems after they have been filled and then 
drained by means of the tank drains with the aircraft 
in the normal ground position. ' , 

6. 2 5.4 Residual Fuel 

Residual fuel is fuel, in excess of trapped fuel, that 
cannot be consumed in fli~ht, but that can be drained by 
means of t he tank drains {i.e. does not include trapped 
fuel, and is not included in Basic Weight) . 

6 .2.6 Engine Definitions 

6.2.6 .1 Maximum Rated Thrust 

Maximum rated thrust is the maximum thrust which the 
contra ctor specifies the engine will deliver at standa~d 
sea level static conditions for a duration of 5 minutes . 
.In flight , maxtmum thrust will be the thrust developed 
with the power lever in the "Maximum" position. If 
maximum thrust is greater than mi litary thrust, its 
permissible duration in flight shall be 15 minutes. 
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Mili tary rated thrust is the maximum t hrus t which the 
contractor specifies the engine will del!ver without 
augm entation a t s t andard sea level static conditions 
for a durat ion of 30 minutes. In flight mi li tary thrus t 
will be the thrust deveroped without augmentation with 
the power lever in the "military" position. 

6.2.6.3 Normal Rated ~hrust 

Normal rated thrust is the maximum thrust which the con­
tractor specifies the engine will deliver at standard 
sea level static conditions for continuous operation. 
In fli ght, norma 1 thrus t will be the maximum continuous 
thrust developed without augmentation while maintaining 
turbine exit temperature within prescribed limi ts . 

6.2.6.4 Idling Thrust 

The idling thrust is the minimum developed thrust at 
which the contractor specifies the engine may be 
opera ted at standard sea level static conditions . 
flight idling thrust will be the thrust develo~ed 
the po'wer lever in the "flight id le" position• 

In 
with 
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Af'PENDIX II 

DEVIATIONS 

1, Yaw Velocity in Flat Spins 

~uirement: Specification MIL-S-5702, paragraph 4.
3

.
2

.
1

. 

Flat Spins: The yawing velocity (in this ) 
radians per second for fighters and Pilot condition shall be 5.0 

trainers------------- . 
Deviation: The yawing Velocity in a flat spin shall be taken 3.5 radians per second. as 

Reason for Deviation and Remarks: Stress analysis has been con­
ctucted on the basis that a yaw velocity of 3.5 radians 
will not be exceeded. per second 

2. Load Factors in Rolling Pull-Out 

Requirement: Specification MIL-S - 5702, paragraph 4.2.1.1. 

Rolling Pull-Out: For this condition, all points within the 
positive Vn diagram up to and including a load factor of 1 + 2/3 An 
shall be considered - ------ . 

Arrow requirement where n c 7.33 (An e n-1) 
1 + 2/3 X (7,33-1): 5,22 

Deviation: The positive load factors to be considered for a roll­
ing pull-out wil 1 be based on 2/3 n1 · 

Arrow consideration where n1: 7 .33 
2/3 X 7,33 = 4.89 

Reason for Deviation and Remarks: Requirement of superseded 
specification 1803 (original contractual specification) used; prior 
to the introduction of MIL-S-5702. 

3, Standard Atmosphere 

Requirement: Specification AIR 7-4, paragraph 3.1.1. 

The aircraft shall meet the performance requirements detailed here­
inafter under NACA Standard Atmosphere conditions, except when other­
wise specified. 

SECRET 
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Standard At mosphere (Cont'd) 

veviationg ICAO St a ndard Atmosphere condi tions ut i l ized f or per­To"rmance calculations. 

Reason for Deviation and Remarksg To conf orm t o i nterna t i ona l standards. 

4. Landing Gear Door Loads 

Requirement i - Specification MIL-S-5705, paragraph 4.4. 

The doors , mechanisms and supporting structure sha l l be des igned f or 
opening at all speeds up to the maximum speed at which t he landing 
gear is to be lowered and for the load factors obtainabl e a t tha t 
speed from both a gus t and manoeuvre standpoint. ( .Arrow Sea Leve 1 
case; n pos. 5°1 ~ n neg. 3.0 at 250 KT. EAS at 47,000 lb . s t re ssing weight). 

Deviationi The doors , mechanisms and supporting structure a r e de ­
signed for operation under acceleration normal t o the f l ight pa th 
(up to L.G. design speed) over the range of n pos. 1.3 to n pos. 
o.8, and in as-symmetric flight up to 10° of yaw, and with the fuse­
lage datum up to 50° above the horizontal. 

Reason for Deviation and Remarksg The specified requirement i s con­
sidered unrealist ic for an Arrow type aircraft. The above criteria 
was assessed as being adequate for the design. 

5, Piano Hinge Pins 

Requirement g Specification ARDCM 80-1, paragraph 5.451 

Where the removal of the control surface is accomplished by removal 
of the hinge pin (piano type hinge) the continuous length of pin 
shall not exceed 48 inches. 

Deviationi The a i l eron hinge pins exceed t his length and are in­
tended to be remova ble. 

Reason for Deviation and Remarks g Established assembly and removal 
practice permi t s handling of the long hinge pins. 

UtlCll\SS\f\[\l 
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Hinged Doors 6. 

Requirement g -
If hinged doors are used , t he hinges shall be located so that the 
air stream tends to keep t hem closed, - ----- -- . 

Spe c i f i ca t ion ARDCM 80- l , paragraph 
8

_
6

_
2

_ 

Deviationg The f orwar d fuselage elec t r onics compartment door is iiinged along its aft edge. 

Reason for Deviation and Remarks i If hinged along the forward 
edge this door c ould not be opened With t he nose Jack in position. 
7, Tail Skid 

Requirement g Spe cification ARDCM 80-1, pa r agr aph 7. 10. 

Any aircraft equipped With a tricyc le landing gear shall be pro­
vided with a t ail skid or buffer Which Wi ll adequately protect the 
control surfaces and the r ear portion of the s t r ucture from damage 
and which will provide c learance be t ween the ground and all parts 
of the structure in the event of a tail down landing. 

Deviationg Neither a tail skid nor buffer is ins talled . 

Reason for Devia t i on and Remarksg Requirement waived by Co- ordina­
ting Commi t tee i n t he interests of weight saving . 

s. Detai l Design8 Castin.6§_ 

Requirement g ARDCM 80-1 , paragraph 3 . 260 

In the design of magnesium alloy castings, wall thickness shall 
not be less than 5/ 32 ( 0.15625) inch, ------ ---- . 

Deviation i Minimum wall thickness of magnesium castings may be taken 
to 0.13 inch i n ce r tain limited areas of t he castings. 

Reason for Deviat i on and Remarks g To save weight in the more 
lightly stressed portions of castings. 

9. Anodizing 

Requirementg Spe cification MIL-A-8625A, paragraph 3 °3° 5° 

('Iype 1 - Chromic Acid Coating). 
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9. Anodizin~ (Cont'd) 

~, e 1 coatings shall not be applied t 
•Jptent in exces s of 5 .O percent r O alloys With nominal copper 
~~; element s exceeds 7,5 percent, 0 When the total content of al loy-

J)eviation i Chrom i c ac i d anodizing processes are used on 24S and 
75s Alumitndum iAltl ho~s haviing alloying element contents above the max-imum sta e n requ rement. 

Reason for Deviation and Remarksi Satisfactory results have been 
o6"tained for approxi mately ten years of processing using chromic acid anodizing. 

l0, The r mal Radiation Protection 

Reguirementi Specification ARDCM 80-1, paragraph 23.137 

All combat fighte r i bomber and reconnaissance aircraft shall provi de 
stowable hoods » curtains , or other devices incorporating 14.77 ounce 
bleached white cotton duck fabric conforming to Specification MIL-D-
10861, Type ll 9 for protection of the following items from therma l 
radiation cause d by the explosion of nuclear weapons; 

All aircrew members 
Crew membe r 0 s personal equipment 
Exposed wiring. 

These devi ces shall preclude any light rays originating outside t he 
aircraf t from s triking any of the above items in the aircraft when 
the devices are in the unstowed or protecting position. The pilot's 
protective device shall be operable and s t owable in 20 seconds or 
less. Pro t e ct i ve devices for other members of the aircrew must be 
operable and s owable in 4 minutes or less. 

Deviationg Pro tection from thermal radiation is not installed. 

Reason for Deviat i on and Remarks i Design is under study. 

11. Ha nd Fire Extinguisher 

Reguirement g Spe cifica tion CAP 479, paragraph 23.75 

All aircraft» except single seat types , shall have at least one 
hand fire extinguisher in each crew compartment. 
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Hand Fire Extinguish~ (Cont'd) 11, 

vevia tion g - Hand fire extinguishers 
are not installed. 

Reason for Deviation and Remarks· Se 
--:-ordinating Committee 3 2 March·l venteenth meeting of 
~~r cockpit fire extinguishers. 955 , Item 19, cancels requirement 

12, 

~quirement g 

Fire Axe 

Spe cification CAP 479, paragraph 
23

,
100 

Stowage shall be provided for a fire axe in all cabin t i f 
ype a rcra t. 

Deviationg Fire axe is not installed. 

Reason for Deviation and Remarksg Twenty first meeting of 
co-ordin~ting Committee, 20 July 1955, Item IV, Minute 42 (J) 
statesg Axes are not required in either cockpit". 

13. Oxygen Regulator 

Reguirement g Specification CAP 479 ~ paragraph 21.80 

In single pilot aircraft the oXygen regulator, oxygen pressure 
gauge, and oxygen flow indicator shall be located forward on the 
left or right hand consolea readily visible and access i ble to the 
pilot with his shoulder harness locked. 

Deviationg Separate pressure demand regulators are mounted on the 
p1lot 1s and observer 0 s ejection seats. 

Reason for Deviation and Remarksg The above requirement cannot be 
met on aircraft equipped with pressure demand , high altitude , bail 
out oxygen equipment in conjunction with ejector seats. (Reference 
C -105 Oxygen Sy stem Sub-Panel Meeting I.A.M. , 23 September 1954, 
Item 3 » paragraph 7 (a). 

14. Crew Relie f Provisions 

Requirement g Specification CAP 479» paragraph 42.30 

Relief horns shall be ins t alled in all aircraft having an endurance 
of more than three hours. ~ 
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Crew Relief Provisions (Cont9d) 

Deviationi Relief horns are not installed. -
Reason for Deviation and Remarksg This requirement arises only as 
aresult of a secodary role , and as Weight prejudices primary role 
performance , relie f horns are not installed. 

15, Drinking Liquid Containers 

Requirement g Specification CAP 479 , paragraph 42,
2

0 

Aircraft having an endurance of more than three hours shall have 
installed , insulating drinking liquid containers of sufficient 
capacity to provide one pint of liquid per occupant, 

Deviationg Drinking liquid containers are not installed. 

Reason for Deviation and Remarksi The requirement arises only as 
a result of a secondary role, and as weight prejudices primary role 
performance 3 drinking liquid containers are not installed. 

16. Quick Disconnects - Crew Services 

Requirement g Spe cification CAP 479 , paragraph 21.83 

The quick disconnec t assembly receptacle , which incorporates the 
oxygen conne ction, micro-te lephone lead, anti"g" connector, etc., 
shall be located on the left-hand side of t he seat. 

Deviationg The quick disconnect assembly is located on the right 
hand side of the seat. 

Reason for Deviation and Remarks~ RCAF letter s1038cF105-16 (ACE) 
dated 9 December 1954 , required mounting on right-hand side of 
seat. 
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Pilot os Operating Instructi 

ons, Stowage 
Specifi cation CAP 479 » paragraph 

41
_
03 ( 1) 
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A stowage shal l be 
ting instruc t i ons ., 
harness locked . 

pr ovided in all i 
Wi thin r each f ~hrcraf t for the pilot 's oper a-0 e Pilot With hi s shoulder 

Deviationi Stowage provision for Pilot9s operating instructions at present not in tended. 

Reason for De via t i on and Remarksg Requirement not compati ble wi t h tfie role of the aircraft. 

1a, Stowage(s) in Rear Cockpit 

Requirement g Specification CAP 479 , paragraph 20.62 

A convenient s towage shall be provided for writing pads, logbook, 
maintenance manuals , spare fuses and tools. 

Deviation g The above stowage(s) is not provided. 

Reason for Devia tion and Remarksg Not compatible With operational role of the aircraft. 

19, Baggage and Tool Compartment 

Requirement g Specifica ion CAP 479 ., paragraph 41.04 

All aircraf t shal l be equipped with a baggage and tool compartment 
or locker ., provided with suitable door locks. 

Deviatiom Provi sion of a baggage and tool compartment at present 
not intended. 

Reason for Deviation and Remarks i The RCAF has no requirement at 
the present time for any ground handling or servicing equipment 
to be stowed aboard the aircraft. Reference letter S1032-105-11 
(ACE-lL dated 26 July 1955. 

SICR!T 



PAGE 172 

~ --- -------------------AJA~M~S:._-_10:'.5~/ 2 ~ JULY 1957 
20, Switches - Space Provisions 

-
~uirement : Specificat ion MIL-E-7080, paragraph 

3
_
4

_
1

_
4 

space shall be provided on each switch pan 
1 

t 
more switches , f or subsequent installatione f con aining four or 
forming to drawing AN 3022 and one swi tch c 0~~oneis pare switch con-
AN 3023. Ou.1. orm ng to drawing 

Deviation: No space provided for spare switches . 

Reason for Deviation and Remarks: Space limitations 
panels prevent installation or addit iona l switches . 

21. Ant i ~G Sult Control Valves 

Requirement : Specification CAP 479, paragraph 21 .82 

on switch 

The ant1-G s uit control shall be located on the left -hand side of the cockpit adjacent to the seat. 

Deviation: I n each cockpit the Valve shall be instal l ed on the right side of t he seat. 

Reas on for Deviation and Remarks: The seat adjustment handle for 
each crew sea t is on the iei"t side, leaving little space for other 
equipment. Cockpit approved at 15th Meeting of Co-ordinating Com­
mittee, 19 January 1955, Item XVI, paragraph 33. 

22. Instrument I nstallation 

Requirement: Specification AIR 7-4, paragraph 8.2.4 

All air l i nes and electrical leads shall be flexible and fi tted 
with quick di sconnects and shall be of sufficient length to a l low 
easy i nstrument remova l. 

Deviation: Air lines are not fitteq with quick disconnects. 

Reason f or Deviation and Remarks : Space and weight limitat ions 
prevent insta llation of quick cffsconnects on air lines. 
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23· 
~irementg 

Ins rument Mount!ns. 

Specification ARDCM 80- l , paragraph 
19

_
00 

A minimum c learance of 10 i ches h 
11 

b 
instrument board to a ccommodate t~ a1 te Provided behind the 
when ins t a e • 11 d e ns ruments and connections 

Deviation g The clearance at the top corners of the instrument panel i s les s tha n 10 inches. 

Reason f or Devia t on and Remarksg The clearanc e at the top corners 
of the instrwnent panel is reduced by the i nboard slope of the wi nd­screen pane 1. 

24, Power Plant Controls Identifica ion 

~quirementg Specifica tion ARDCM 80-1 9 paragraphs 6A.14 and 6A.140 

(1) Power plant control fo r each engine shall be located and 
identified 1n ace rdance with MIL-STD-203 

0 

(2) All power plant controls shall be c learly marked in a ccord ­
ance with Spee fi ca ior. 98-24105. 

Devi ationg Power plant controls {throttles) are not identified , 

Reason for Deviation and Remarksg Because of location and orienta tion, 
it is impossible to con use the thr ottles with other controls. 

25. Vision 

Requirementg Specification CAP 479 9 paragraph 20.22 

The view d ownwa rd and d rectly forward shall not be less than 15 
degrees be low the horizonta l. 

Deviatiom The view downward and directly forward shall be 12½ 
degrees below the horizontal. 

Reason f or Deviation and Remarksg Wind~hield configuration dictated 
by perf ormance requi rements. Cockpit approved 15th meeting of Co­
ordinating Committee O 19 January 1955 9 Item XVI » paragraph 33. 
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26 , Visibility of Wing Ti_ps to PilU 

Specification CAP 47 
9, Paragraph 20.22 

see both Wing tips 1n fighters 

Reauirement: -
The pilot shou l d be able to 
formation f l y ing. 

--- for 
Q!.viation : Wing tips not Visible to Pilot. 

Reason for Deviation and Remarks: Impossible to achieve With 
accepted a ircraft c onhgurationand l imitations on Pilot 
imposed by required accou t,rements.. movement 

Canopy Jettison 

Requirement: Specification CAP 479, paragraph 
22

.
30 

(l) 

canopies in single and tandem cockpit aircraft --- and shall be jettisonable in flight -==----- . 

Deviation : The canopies shall be openable, but not jettisonable Iii rilght • 

Reason for Deviation a nd Remarks: A non-jettisonab l e canopy provides 
enhanced crew safety, e i lnifnation of possible damage to airframe 
structure, and abi lity to ground test. 

28 . Canopy Structure 

Requirementg Specification CAP 479, paragraph 20.21 

There should be no rigid member immediately above the pilot •s head 
1n any position in which the cabin roof can be locked . 

Deviation : The canopy i nc orporates rigid structure over the pilot's 
fiead when in the c losed and locked position. 

Reason for Deviation a nd Remarks: Rigid structure required to 
strengthen canopy . Cockpit approved at 15th Meeting of Co­
ordinating Commit tee , 19 Jan uary 1955, Item XVI, paragraph 33. 
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29· Cockpit Head Room 

~u1rement g Specification CAP 47g, paragraph 
20

.
21 

No part of the canopy roof or canopy shall be 
pilot, 8 eye-line. Within a distance e.x tendi 
from the int ersection of the eye line and t~~ 
the forward face of the Pilot, s headrest. 

Within 8½ 11 of the 
f orward 21 inches 
seat back line, or 

neviationg The clearance at t he Pilot 's 
of"the forwa r d face of the Pilot ' s head eye-1 i67, 21 inches ahead 
~mately). reS t is ~ inches (approx-

Reason for Deviation and Remarks• Aerody i 
-guirement. Cockpit a pproved at-"i5th M t~am c canopy contour re-
mittee. 19 January 1955 Item vcr1 ee ng of Co-or dinating Com-

, • AV , paragraph 33. 

30. Windshield Angle 

Requirementg Specification ARDcM 80-1, paragraph 6,
21 

Flat panels in those areas used for vision in taking-off flying 
-------0-- shoul d be placed at an angle of indicence no ireate r 
than 55 ~-~------- · 

Deviation g The angle of incidence of the Windshield shall be 650. 

Reason for Deviation and Remarks g Aerodynamic r-equirement. 

31 . N:umber rei!e ed. 

32. Q1.r£_u1t Breakers 

Requirement g Specification CAP 479, paragraph 21.62 (l) 

In singl e or tandem pilot aircraft, the circuit breakers shall be 
located forward on the inboard face of the right console. 

Deviation: Circuit breakers, other than those in damping system 
circuits, are located on circuit breaker panels in the nose wheel 
bay. Damping system circuit breakers are located on the left-hand 
console in the front cockpit. 
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ason f or Deviation and Remarks• Li 
1 ~e fostallatic3n"cirau c ircuit "tireak~r tation of s pace precludes 

itat es l ocation of damping system ci sin the cockpi t and neces­
s onsole . (Re f erence RCAF letter 8_1038c

1
u
0

t
5 

br eakers i n l eft-hand 
c - -10 (ACE) ~ Nov. 1956). circuit breakers are uaed for protec ti 
rotection and s witch . Trip free bre ~n only and not a s c ombination 

~iosed when a fault in the circuit ex1s~:~ are used which cannot be 

33 • Map and Flashlight Stowage i n Cockpits 

.!!£,9uirementg Specification CAP 479, paragraph 
20

.
2

4 

The map s towage shall be located on the right hand s ide of the 
cockpit in single and andem seat aircraft. Map stowage shall in­
clude provi s ion for stowage of a flashlight . 

veviationg 
Flashlight stowage not provided in Arr ow aircraft . 

Reason f or Deviation a. d Remar•ks1, Space at a premium 

34. Warning Light~ 

Requirement~ Specification ARDCM 80-1, paragraph 6A . 172 (b ) 

The caution indi at or system shall consist of a master indica t or 
light and an indicator panel. The master light shall be r ed i n 
color and s ha ll be labelled "Master Caution" =---=-------
.o---- . The caution indicator panel---- shall provide a suitab l e 
v:isual indicat ion, red in color --------- . 

Deviat ion : Two master indicator lights are installed, one red and 
one amber . The caution indicators are amber in color. 

Reason f or Deviation and Remarks: The warning light system prop osed by 
Kvro was a pproved by the ROAF . Reference letter s 1038-105- 4 {ACE-1) 
dated 13 August 1955. 

35. Panel s;eace Provision 

Requirement ~ Specification AIR 7-4. paragraph 8.2.3 

Panel space shall be provided for 5 x 5¼ inches case size for t he 
directional indicator and the artificial horizon . 

Deviation~ Spa e for 5 x 5t inches case size for directional 
inciicator is not provided. A smaller instrument is used• 

Reason f or Deviation and Remarks: RCAF requirements for directional 
rna1cator overriJ"e~"t:"nfa ra,qulrement. 
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Brake Parachute Contr~ 

~uirement ~ Specification CAP 479, PB.ragraph 
21 

_
32 

The (Brake Parachute Control) actuatin 
backWard or downward --- to deploy th g motion shall be to pu l l 
forward to jettison the parachute. e parachute and upward or 

Deviationi 
jettison . 

Motion is downward to d 
eploy, and inboard and down to 

Reason for Deviation and Remarks . De i 
bY the nature o1: the reiase mecn~nism s i gnt of control motion dictated 

rova l of parabrake control lev n he rear fuselage. RCAF 
!~pletter Sl038- 105-16 (ACE-1 ) da::da1t1ion or movement is contained 

Mar., 57. 
37, £Q_ntrol Cabte Spac1~ 

Requireme t~ Specification ARDCM 80-1, paragraph 
9

.
207 

Cables of any one con rol surface shall be separated by at least three i nches Jl preferably more. 

Deviationg In a few pl aces» notably where the two cables for a 
particular control surface change direction at pulleys the cables 
are not s paced according to t he above requirement. ' 

Reason for Deviation and Remarks: Space restriction. Fairleads 
or gu1-0e tubes a.t"e instaii a Where necessary. 

38. 

Requ1rementg Specifi~ation ARDCM 80-1, paragraph 9.210 (a) 

Elevators shall be rigidly interconnected or consist of a continuous structure. 

Deviat1ong Each elevator is l nked to a separate corresponding 
actuator and is not conn cted to the other elevator. 

Reason f or Deviation and Remarksg Space requirements dictate use of 
two actuators . This requirement is not met due to the difficulty 
of achieving the n cessacy degree of synchronicat1on between two act­
uators when connected o a single surface and used in a stability 
augmented system. 

39, Q.gntroJ Cable Dq_@1cat1on 

Requiremel!£g Specifica ion ARDCM 80-l j paragraph 9.210 (a) and (b) 
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39. 

(a) 

(b) 

Cont r ol Cable Dupli cation (Contact) 

---- the di r ec t (e leva t or control ) 
from t he base of the __ ___ control sys t em shall be duplicat ed 

column t o the eleva t or spars. 

Where cables a re used for t h d 
equipped wi t h a s ingle rudct e ruder control on ai rcraft 

f er , duplicat e cables shall be provided rom ea ch r udder pedal to th dd 
e ru er mast. 

Deviat ion g Singl e mechanical _cont rol l i nkages are i ns t alled be -
tween all contr ol s ur f ace acouator valves and th 

11 
ta t 

~ e p o s con rols. 
Reason for Devia tion and Remarks ! c 1 it 

omp ex y and space r easons. 

40. Cable Guards 

Regui rementg Spec1f cation ARDCM 80-1, par agraph 8 . 315. 1 

All pulleys and quadrants shal l be provided with stationary guards 
fitting close t o he point s of t angency of the cont rol cables. 

Dev1at1on g Tension r egulating quadrants are equipped with cable 
guards a t tached to the quadrants themselves . 

Reason for Deviat i on and Remarksi The above guar ds move with 
their respe ctive q uadrants and are much s impl er and lighter t han 
normal fixed guards . The moveable guards provide ample pr otec t i on 
against cables J umpi ng the cable grooves on the quadrant s. 

41. Flying Contro l s Rigidity and Balance 

Requirement g Specification ARDCM 80- 1, paragraph 9,206 

Whe n-- - ---- power control systems are used s the r igidi ty and 
balance of the contro l surfaces shall be suc n as t o preclude flutte r 
or undesirable os cilla tions if the ac tuator or any one of the ac t­
uators used i s dis connec t ed for any reason , incl uding ba t t l e damage . 

Devia t ion g The rigidity of each control surface i s depe ndent on 
multiple conne c tions to the control tube. The control surfaces ar e 
not balanced. 

Reason for Devia t i on and Remarks g This requirement is not compatib le 
with t he des i gn a ims of a fully powered » i rreversible fly ing control 
system and 9 i f it were met , it would involve prohi bi t i ve weight pen­
alties. 

--
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39 . 

(a) 

(b) 

Control Cable Duplication (Cont'd) 

the direct (elevator control) system shall be dupl i cated 
from the base of the----- control colwnn to the elevator 
spars . 

Where cables are used 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 mechan~cal control linkages are installed be­
tween all control surface acuuator valves and the pilot's controls . 

Reason for Deviation and Remarks• Complexity and space re asons. 

40. Cab le Guards 

Requirement : Spec!f cation ARDCM 80-1, paragraph 8 . 315.1 

All pulley s and Quadrants shall be provided with stat i onary guards 
fitting close to he points of angency of the control cables . 

Deviation: Tension regulating quadrants are equipped with cable 
guards a ttached to the quadrants themselves. 

Reason for De viation and Remarks· The above guards move witn 
their respe ctive quadrants and are much simpler and lighter than 
normal fixed guards. The moveable guards provide ample pr·otection 
against cables umping the cable grooves on the quadrants. 

41. Flyi ng Controls Rigidity and Balance 

Requirement : Specification ARDCM 80-1 , paragraph 9 , 206 

Whe n - ------ power control systems are used , the rigidity and 
bala nce of the control surfaces shall be sue as to preclude flutter 
or undesi rable oscillations if the actuator or any one of the act­
uators used is disconnected for any reason, including battle damage . 

Deviation ; The rigidity of each control surface is dependent on 
multiple connections to the control tube. The control surfaces are 
not balanced. 

Reason for De viation and Remarks. This requirement is not compatible 
with the design aims of a fully powered irreversible flying control 
system a nd, if it were met, it would involve prohibitive weight pen­
a lties. 
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42 , ,Emergenc~_fu1Q& Controls 
= 

{{equi:reiw,ut_g Specification ARDCM 80- ly 
- paragraph 9. 205 
Where power boost or power control 

8 
t 

gency manual or power m~ans shall beysrerns are employed, an emer-
P ovided ------===--=-=~=== 

Deviation ~ Two sepa:-at,.. hyd1"aul1c 
are norma lly in use~ but oither 

8 5
Power circuits are used. Both 

Ower for adequate control oft. hey t1em alone Will provide suffic ient p • • a rcraft. ' 

Reason for Deviation and Remarks• Th t 
c!rcuits , with each belng capa'6t~ of ! wo separate hydraulic power 
t he other has failed, provide a betteru!~~tically carrying en when 
than a specific emergency sour~e of power:rgency means of op rat ion 

As a precautionacy mea~ure until system proving is com lete ah d~ 
raulic pump powered by a ram air turbine provides a s;urcs'or Y 
power for the hydraulic sys~em in the event of a double e~ergency (e.g. doub le engine flame=out). 

43, Power Plant Cha,Bgf:'.. 

Requirementi Specifi0at1on ARDCM 80=1, paragraph 15
0

261 (a) 

No special tools, oth~r than a power=unit sling, shall be required 
for power plant ch:1r.ge .. 

Deviationi A special t~nl ~a required for attaching and detaching 
the forward top mourst c.~ ~he Iroquois engine installation. 

Reason fo:r D~vjation ,at,'.L~_;:K!J,i To simplify and speed up in= 
staliation na removal ~~ocecturea. 

44 , ~1£..lnl?-·k:_,Screen.! 

Reg,uire:me& g Spe0:1f:!.~at1on ARDCM 80~1, paragraph 160625 

Where retractable. i'!'.'i.le.t screens are not p!'ovlded with axial flow 
engines, the airframe rr.a~ufacturer shall mount a retractable screen 
in the inlet duct of the aircraft. 

Deviation° Screens not provided. 

Reason for Penalty to performance and 
wel.g'nt do,;,,s Dot Ju ·illy "omp"lexTty required por very doubtful pro~ 
tectiono High locatior of air inlets is considered adequate pro­
tection, 
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Firewa1- and Shut- Off Va ves 

Requirement : Spe"if , tion CAP 479, paragraph 23. 22 --
Firewall shut-off valves sha11 be incorporated in fue l oil and 
hydraul ic f l uid lines Which pass through the firewa ll '1n ail t win 
nd multi-engine ai craft The shut-off valves shall.be located as 

~ear as possible to the firewa11 and yet still be in a locat i on not 
liable t o be swept by a nacelle fire. Valves already provided in 
these systems can b used O perform the functi ons of ~irewall shut­
off valves if the controls are convenient to the Pilot, second pilot 
or f light engineer inane rgency, or are automatically closed by operation of the fire fighting controls. 

Deviation: Shut - off c ck not installed for accessories oil systems . 
Hydraulic system does no+ er.tPr engine compartment - i.e. does not pass t hrough firewall. 

Reason for Deviation a d ~emarks: Shut-off cocks are not provided 
In engine oi l :;:aiict~,/•Mo.des o!i sys eIM since both are high r ate 
of flow ,;iystel!IB 'IJ:1+-n m,a 1 total capacity. If rupture of,either 
feed or ~eturn li~~~ ~ho• d occur, th Whole system would be drained 
before the fault co•1..,d b detected and shut-off valves operated . 
Design is based Q4 ARD~M 80-1 requirements Which are considered to be more reali- tic. 

46 . Number res rved. 

47. !i~oval and .. Re:el-'lcement o F,!;!_el Nozzles 

Reguir"Pment~ Sp<>c1 iration ARDCM 80-1, paragraph 15°241 

The following com.pon"'r.ts ) ehall b.,_ readily removable and replace­
able without removing the engine, tanks or important parts of the airc aft structur,.. g 

(Note~ This requ1r ment refers to engine fuel nozzles). 

C~ASSIFIED 
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Removal and Replacement f' F 
=--~""-~.:;.;;:,t_~~~~ uel=Nozzles (Cont 1d ) 

oeviation ~ The fuel nozzles are not accessiblP for removal, or 
f,eplacement , with the engines installed. -

Reason for Devi at i on and Remarks: Prohibiti not Jus t i?y the provision or access. we weight penalties do 

48, Engine Isolation 

B2.9uirem~nt: Specification ARDCM 80-1, par graph 15,620 

All engines of (multi-engine) aircraft, Which are located adjacent 
to one anot her in the fuselage or inn celles shall be isolated 
from one a nother by a stainless stee l firewall. This firewall 
shall be as liquid and gas-tight as possible. 

Deviati on : Titanium used in place of stainless steel, 

Reason for Deviation and Remarks: Weight 

49, Interchau_ge~bility of Power Pl ants 

Requirement g Specification ARDCM 80=1, paragraph 15.25 

The power plant i nstallations of multi=engine aircraft shall be 
ident ical, permitting complete interrhangeability. 

Deviationg The complete power plants are not interchangeable as 
the f ol lowi ng are handedg 

l l Front and rear engine mount a .. tachments 
2 Heat exchanger duct 
3 Gear Box Assembly ( Positi oning only) 
4 Percentage Thrust Transducers (Positioning only) 

Reason for Deviation and Rema.rks ~ Engine design dictates the 
neci:,ssfty for handing the above items to p-ar•mit an economical 
structure design. 

50, Fuel Drain Valves 

Requirement~ Specification ARDCM 80=1, paragraph 15 432 

The sump shall be provided with======~ an approved (Spec ification 
28208) self=locking drain valve. 
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Fuel Drain Valv~ (Ccnt~d) 50. 

Deviation g Combination service and d 
~ompany Spec i fication E-368 are inst00

1
n
1 

ensate drain valves» t o 
a ed. 

Reason for Devia t i on and Remarks • D i 
1 m,208 will not meet temperature ;equ~~e~e~~s~es to Specifica t ion 

51. Refueling Connection 

Requireme nt& Specification ARDCM 80-1» paragraph 16.323 (14. 323b) 

Refueling sha ll be accomplished through the use of a single adaptor 
unless ot herwi se specified~~----=-. 

Deviation i Two refueling adaptors are installed. 

Reason for Deviation and Remark~g To permit refueling within the 
spec i f i ed time . Agreed at 18th-Meeting of CF105 Development Co­ord ina ting Commit ee. 

52. Location of Refueling Adap ors 

Requi rementg Specification ARDCM 80 1» paragraph 16. 323 (14 .323q) 

The ground servicing adaptor shall be 10 ated such that servic ing 
per sonn 1 s hall requirP no ladders supports or elevating devi ces 
t o insert the nozzle. 

Deviationg Elevating devices are rpqui ed ta couple refueling 
nozzles to the two adaptors. 

Reason for Deviation and Remarks& (1) RCAF requested two re­
fueling pointsandac~Pq ibility t them with the air~raft resting 
on the bottom of the fuselage. 

{2) Le ation away from the 
bottom o the fuselagP is an overriding r~quirement for simultan­
eous r e-arming and other system checks during turn around time . 
Refe r ence Minutes of 18th Meeting f Co-ordinating Committee» 
Item 20c n 

53. Fue l Flow Meters 

Requirementg Spe~ification ARDCM 80-19 paragraph 19.241 

Flow meters are required on all jet propelled air rat -==--== . 
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Deviation g Fuel flow meters are not ins~al 
edo 

Reason for Devi a t i on and Remarksg 
deleted when Spec i f i cation AIR"7'_4 The specific req uirement was 
Iss ue 2 . was raised from Issue 1 to 

54. Purging of Fuel T8:._~ 

Reguirementz Specification ARDCM 80-1
0 

paragraph l6. 4oo 

- --=-~-. A purging system shall be provided for all combat aircraft-=----~-- . 

Deviation g A purging system is not provided
0 

Reason for Dev.iation and Remarksg Requirements for purging de l e ted 
from AIR 7- at Issue 2» implying not requi red

0 
This was agr eed at 

7th Co- ordina ting Mee ting» 14 July 1954. Item 39. 

Piping Connections - Fuel Syst~~ 

Requirementg Specification ARDCM 80-1 ~ paragraph 13
0

322 

All fittings ----- shall onfcrm to Air Fol'~e-Navy or u.s. 
Air Force Standards. 

Devia tioni 

Flexible couplings to Company Sp-~ifi a~ion are used. 
Fl are less type fit ings tc Corr-::,any Spe ifi a tions are used. 

Reason for D?viation and Remarksg 
----= 

(1) 

(2) 

Special flexible couplings are required tri give in-flight 
and instal l ation flexibilityo 
Flareless type fittings arP us~d in a~~ordance with. latest 
design practice to give a highAr vibration life than may be 
achieved with AN typq flared fittings. 

Installatirn or R~mcva~ f Fuel Tanks 

Requirement i Specifi ati~n ARD M 80-1» paragraph 13 .421 (c} 

I t shal l be possible tc remove tanks without r 0 moving any other 
part of the a ir"raft except cowling or an~ess panels. No dis­
assembly of structura l pars shal. be requ1r 0 d . 
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56. Ina
t
allatio~ or Remova 0f Fuel T~nk~ (Cont'd) 

peviation: S
t

ruc tural tie tubes must be remo d to remove and fnsh ii ?uselage fue l cells. 

Reason for Deviation and Remar>ksg Perm1t.s an 'Eeconomica1t1 fuselage structure• 

RCAP approved at Co=ordinating Col?l!n1ttee Meeting= 14 December 1955. 

57. Eue l Tank Locations 

Requirement g Specifi ation ARDcM 80~1 paragraph 5,421 (a) 

e•~---== , No fuel tanks Bh:all be located in or over the engine 
compartment or over the ta11 pipe or afterburner section. 

Deviation: Tanks No. 5, 7, and 8, right and left are located part ly over the engines. 

Reason for Deviation and Remarks: The aircraft layout makes the 
present fuel tank locatio s a necessity. 

BoosteE,,,,Pumg Inle1! 

Requirement : Specification ARDCM 80 ... 1 paragraph 16,331 (b) 

Booster Pumps 
a~~-==-~==- • There shall be no obstructions (not even short 
lengths of lines) bPtween the tank and ths pump inlet. 

Deviation: Each boost,"'r pump has two larg,.. diam.ster pipes, 

Reason for_peviation_~n,d Remarks: Inlet pipes are required to 
ensure r1m~i.m]~ eitreme alrcrart attitudeB, suer as :1.n.•erted flight . 

UNCLASSIFIED 
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~, paragraph 16 .320 
----~ , the f uel system must be desi 
tank can be made directly availabl red Bo that f ue l f r om each 
boost pump fa i lure or in the evPnte fo the ngine( s ) in nase of 

o a damaged rna:1.n tank. 
veviationg Fuel r~om each tank Will not b d 
to either engine. e rectly a a l able 

Reason for Devia ion a~d Remarks• T 
arrectly to the e~nglne(.s) would l O pro•Jide fuel from each tank 
weight and system complexity. nvolve considerable pena • ties i n 

60 . £'._uel System - Strike Loss 

Requirement : Specificatio AIR 7-4~ paragraph 6.4. 2 
The f ue l system Shall be designed--~~-- and shall be s uch that 
in the event of a. 51ngle strike the maximum amount of f ue l is r e­
tained but i n any case not more than 20% of the fuel in the tanks 
shall be l os t or made unavailable to the engine. 

veviation g 50% of ~he fuel will be losti if a st r ike i s made on 
a main {collector) taruc. 

Reason fe_r D~viation and Remarks~ A direct f eed is not empl oyed . 
Reference a eviatior No. 59. = 

61, .!,!l!Verted Flight Fuel Suppl~ 

Req u1£e~nt : Specif1~~tton ARDCM 80~1, paragraph 16.311 

- -=---= design ehall be "'U.h as to pro•:ide for full continuous 
fue l flow from tJ:, .. tank t<"' the engine for at least 1 minute duri ng 
1nver>ted fl ight for jet fighter (airrraft) =-~====~= . 

Deviationg Provisio. 1 m:1de for 15 seconds :ln;1erted flight a 
sea level and approxi~ately 45 seconds at combat altitude with 
maxi mum p ow r . 

Reason for Deviation a.1d .Remarksg It is not possible to provide 
suffic i ent inverted {fight capacity for l minute at al engine and 
afterb urner fuPl low~ w1thout installing a prohibitively large 
main tank. Requirem n~ x.ot compatible with the perforro.ance of t he 
aircraf t at maxixnilm power>. 
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62 , 
l.C'at on 

Requireme r.._ g Sp':!C~.fi,:.3.t-,..,0 MIL- '1<' - 86 -
..-r ~ ~ para.gra.ph j. 5 
Each fue l syst em co~pouent shall b 
formance with Army- Na~y A1r~raft C 1marked by a red col0r in con-

0 or Star.1ard Code No. 509. 
No co. or marking w1 l h~ :'.!lad~ o .. f a1 

- sys tem co ponents . 
Reas on f or D ,r1a tior a. d Ren:.a!'k A 
"oniiiiittee at t h d ~3rd Meeting neld u' or:tzPd by CF105 Co~or d1nating 
v v 23rd November 1955, 
63. Number res ::>v<Fd 

64 , £21:J!:~ctor J ar.Jc out Leta 

Requiremantg Spe~1r1~ation AJIDCM 80- 1 paragraph 
15

. 4
31 

- --- --- a r emo'\7a le co·•er P.1.ate conta1n1.r..g both t he booste r pump 
nange a d the fw=•l ta.".k "U.m.p or a. 1.~.spaction plate arra ngement 
cont aini ng all units and fittings of t hA tank a s descrihed -~==-

Devi ationg 'J'he boost·r PU.!:.pB ar"' not mo.1.. :l. on removabl9 '" over 
p1abea , 

Reas on f or D v1at1~~ and Remark~i Air, ~a. t co .. ~ gura ion dictates 
tha tne' mournngs, l ti"ell: out- 1eta~, an.d drives be orb t he b ottom of 
the tank.9> • Str u.ct;.ur:.11 strer.gth requi"'~<J 9. mi ni mum size mount i ng 
hal e . An i "'.sp .. ction har.,d hole is located on hP. top surface of 
each tank . 

65 , ~nk Sel~<>tfon -_H~f;_ia1;,l,!.~ 

Requix•.exnf"::Iit.l Sp"'c~f' r t Nl ARDCM 80~1, par g,,,aph 14 323 \ j ) 

It shall be p ol'lt31ble to se..,s~t any + ar:.k for filling, and con e r sely 
9 t o 9. vo:1 d f 11 ir.g ar • ._v +" r-J.cs. Thts 1 r:,:,,"e ary fo P.1 he g l"ontrol, 

selert1ve fuel loaoir.g, •)r to avoid the f 1 ng r-f' b3.ttl<> damaged 
t arak, or t a :i:.k's. Wi<;h lnop~ra i1T"; fuel b008ter pumps 

Deviationg Two aiterr•tiv groups of tarlli6 car be filled, but 
selective individual tank filling ~snot provided . 

Reas on fo r Dev i ~tior a~d Remarksg Automa~iz ~g cortro is p o-
vid d by mP." ns oT emptyfog=~ ir <i. ;iet "'equeno u of sele ct­
i ve t ank f Hling wou' d ac+- di:rectlv again<1t the obj t of pro :1.ding 
automatic contI'ol of g po"lit1on, (It 1"'- pos~1ble to avold fill ing 
a batt l.e d9.mage d tank ty diecor.Y1.;..,.t~ng h ele,,trical l<>ad t o the 
appropr iate refuel1ng ervo control v lve ), 
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66. E];ying Controls Hydra~11 C1rc41ts ---~---
Reguirementg Spec i :L,a t1on AIR 7 4

0 
paragraph 4.7. 3 •2 -

(1) 

(2) 

(3) 

The aircraft sha l l be capable of m<>e .. i ng the sr r arr,ble re ­
quirements of paragraph 3.4.1 under all lima t i c ~onditions 
when hous ed i n a readiness 1-iangar (32op ix.side a t - 4ooF outs ide). 

Speci.fica ion AIR 7-4 paragrar•h 4
0 
7 

0
3

0
3 

The airc raf sha ll e carable of mee ir,.g he sc ramble require ­
ment or parag aph 3 . 4. l ~u· a delay rf' r.ct morP t han one min­
utes when d ispe r s ed ir th<> < pen. De a 11a of the en\/'lr runen al 
conditions involved in .. his case will be provided by the 
Department . 

Spe c i fic a tion ARDCM 80-1» paragraph 10. 02 

Flight cont r ols sy stem shall b .. design~d or ope r a tion a 
temperat ur e s between -,160°F and 65°F. Af ,er the ini t ia l 

reakaway » th 1ncr ase in orc:E'" requ red to opera t e the 
control system at -6.:;o'F shaL. no+:. ex e.,.d l'1c,% cf he fo r ce 
required a i-7O°F. 

Deviationg 

(1) Conformity camlot- be guaranteed below 4o°F ambi ent (See 
(1) and (2) below). 

(2) & (3) The design cf the Flying l"ontrol Hydrauli"' Sys t em will , 
permi t lull pera1-1.0n from o'F ""r 25O°F. Ad~q•-1ate con­
trol wi tr 11mi <>d mar.eouv,,..,ahi i.+y will be a' a ~ l ab le 
down to 2O°F. At enviror-rnen• al tenrperatures be l ow 
-2ocF

0 
a delay o! ov~~ l mir.u+e wil bQ required fo r 

the ne~essar.1 on .. rol e-x- r-1s.!.ng to warm the sys+ em up 
t 2O°F. At -65oF this wil requ! ~ad lay of about 
5 mimites {-s 1mat-ed). 

Reason f or Deviation and Remarks& 

(1 ) Tempera ure conditions within r~adi ,.,:i har:.gars a r i? r-.ot 
available for ambient +,.,.m:pera+o.1res h .. lc.w 40°F, 

(2) & (3) It is nP essary 1- 0 at~r fer tempera ures as higi1 as 
250cF p~esent dorir>g '.11.~hts • The WPight peintafltyll f~~n-

1 •ing r" adeq ate .1ze to r,Prm u • 
ivstall.ing P r · 6 ... 0 F ,d n"t- bP 11..s ified 
+· ol opPra ion dowr. - ? wcu.. • t 

ri th hydrau,~ ~ fluid wo1.1ld bi:> above (l ·F with the 
s nee • e , ~ b a a minimum 
a ir-:;raf airbcrne • Tl1e fO, , .. id m~s e •• 
+;empera~ure of -2O0F tefor"' tak off• 
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67 • Moistur e Traps m HY9£au11c System 
"""'~ 

!!£9uirement~ Specification CAP 479, paragraph 
24 45 

Traps shall be provided to collect and dr 
1 

ff 
-g~~~~----~ hydraulic systems. • an o moisture from the 

~ viat ion~ No tra ps are provided 1n th~ hydraulic syst~ms. 

Reason for Deviation and Remarks• ThP. hydra 11 t of t he 
~ •y • - - :s ~ • ~- u c sys ems are 

afries s t ype anu are sealeu !rom cor.tart with the atmosphere which 
wou l d otherwis e be the main cause of moisture entering t he systems . 

68 , Emergency Retracti9.n 

Re51,u1reme nt~ Specification AIR 7=4, para.graph 4.3.2.2 

A contro l shall be installed to override the device for prevention 
of i nadvertent r etraction, thus allcwing Pmergency r e traction of 
the landing gea r when the wheels are on the ground. 

Deviat ion~ No s uch control 1s installed. 

Reason for Devia~on and Re111q::,ksg The design and geomet ry of the 
t anaing gear maices~ nis requirements undesi~able. 

69 . 

Requirement ~ Spec1fica~1on ARDCM 80~1, paragraph 7,60 

The time of operation of the landing gear at t.,,mpera ures between 
-65DF to -20°F shall not exceed a valu<> which 1"' double the fas t ... 
est time selected for the =20°F to =120°.F range. 

Deviationg Design based on a retraction time of 5 seconds a t 
~20op ana 30 seconds at =65CF, 

Note i ARDCM 80=1 requirements for retractior. ttme: = 10 seconds 
(R~feren~~ paragraph 7.601) 

Reason for Devia tion and Rem3.rks • Th-:> above criteria adoptoo as 
bas is f or oes!gn to save weight faposed by arger> piping (Refer 
to item 4 of t he Minutes of th° CF105 D0 velopme:nt Co-ordinating 
Committee I s 20th Meeting, 22nd June 1951; 0 
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All pipe lines and electrical cod 
1n accordance with RCAF engineern uit in aircraft shall be marked 
1ficat1on~ together with ~Uch ad~~~1order 05-1=2Y, Pipeline !dent= 
bY the Specification governir,~ ea h ona1 marki ngs as may be required 

"O c .system. 
Deviationg Fuel immeraed Pipes anu conduita a~e 

:.· not identified 
Reason for Deviation and Remark8 • N 
tapes are avar1ahie. • 0 atia actory fuel immersible 

RCAF au
th

orization to omit 1den ification rnarkinge on fuel lines 
1mmersed in fuel 18 contained in l etter Sl038=l05 (ACE-l) d tod 15 Febr uary 57. a "' 

71. Hydraulic Fittings 

Requirementg Specification ARDCM 80-1 , paragraph 10.21 

standard , approved» hydraulic components, as indexed in Specifi­
cation MIL-H-5440» related Specifications and ANA Bulletins shall 
alwayB be used where applicable. ' 

Deviationg (l) All connection8 shall be flareless t ype in accor= 
aancew!Th Company standards. 

(2) The hydraulic connecting pipe, for the flying 
control parallel servo8 and control surface a0tuator~ will be of 
spring flexing 8eamlesa steel tubing. 

Reason for Deviation and Remarksg (1) Flareless type connections 
to Company Stanaards incorporate better sealing and strength features. 

(2) Approved flexible tubing 
designed for 4 9 000 psi is not available and u•e of swivel type 
fittings is precluded in some application~ by space and weight c on= 
siderations . 

72. §m_ergencz_Wl}_eel BrakeB 

Requirementg Specification MIL-H-5440A~ paragraph ~.10 .1 

All hydraulical y operatPd serv-ices which are essential to safety 
in flight or landing, ex-iept types I and r:v brake systems , shall be 
provided with emergency devices~----. The emergency system shall 
be completely independeut of the main systems up to~ but not neces= 
sarily including the shuttle valve, the actuating cylinder or the 
motor. 
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72. Emergency Wheel Brakes (Conto d) 

Deviationg The emerge cy bra.kin 
accumulator charged by the utili~ sys em is powered by an 
circuit . Y servi es main hydraulic power 

Reason for Deviation and Remarks• F 
1 pressure piping in this design w; 11 ~
0
lure of the norma l brake 

brakes from he em@rgency su 1 7 . prevent operation of 
c r essure pipin u t PP Ye however» failure of the emer-

gen Y P g P O the brake control valve will depressur-ize the entire utility hydraulic system (Thi i imil 
1 principle to the CFlOO,) • s s s ar n 

73. Isola ion or Electrical Egu pment 

Requirementg Specification AR.DCM 80-1» paragraph 13 .615 

Elec trical equipment and fuel should be isolated to pr even igni­
tion of the fuel by arcing of broken electrical and fuel lines re­
sulting f rom ba ttle damage n acciden al breaking or normal arcing. 
-~--~=-= Fuel» oil and hydraulic lines and equipment shall never be 
located in a position where leaking fluid will come in contac t with 
electrica l equipmen through ei her he ef~ect of gravity» air flow 
or bat le damage» and hydrauli~ lines will be routed below electr i­
cal equipment and wire2 whenever they cross paths» persuant to 
Specifica tion MIL=E-7~63. 

Devia iong Fu.el and hydraul!.~ 1 .es and lP t:ri~al cables are 
located in close proximity in the fus lage J.l,dPr +-he wing and aft 
of station 485. 

Reason for Devia ior ar.d Remarkag Th~ fuej +:anks in the wing 
sections a re 1n egra.1 w th the-wing str~",.ttre and space lim ations 
in o her sec ior:.s • the airplan.e preclude possibiUties for wi der 
separation of el~~tri al components and cabl~s from fuel and 
hydraulic lines. Where necessary·" explosion proof typt=- ,;:omponents 
and comec OI'S and fuel submersible> wiring are installed to avoid 
possible arcing and fire hazards. 

The following e1ec r.lcally opPrated fuel sys em components and 
associa ted electrical r.ables are lo ated inside the fuel tanksi tank 
capacitan e units» 1'uel,no=a1r vales tank shut off valve swi ches» 
level sensing valves a.rd level senscrs. 
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Cable Group!~ 

~quirementg Specification MIL-W-5088A 
» paragraph 3.7 .3. 4 

Unprotected wires and cables of the primary electrical power system 
shall not be bundled or grouped with d1str1 ut1op c1rcl.41t wires and cables. 

Deviationg Power source cables are buv.dled witr distribution cables in some instances. 

Reason for Deviation and Remarksg Spa~e lim1tat1ons prevent seg­
regation of cables in certain locations. Although t-r.~ runs 
are separated for he grea er portion of the r length the main 
and dis tribution cables pass through a large condllit :1n the nacelle 
to get from the armament bay to the nose landing gear compartment. 
Also $ to ge t hrough the bulkhead at station 485

1 
the cables run 

through a hole in the bulkhead. See also devia ion nwnber 75. 

75. Cable RoutiQg 

Reguirementg Specification MIL-W-5088A
9 

paragraph 3.~.3.5 

Wires and cables t o each equipment whi~h must operate to maintain 
flight control of the aircraft under normal or emergency conditions 
shall be separate ly routed from other wires and cables. 

Deviationg Cables essential to maintain flight under normal and 
emergency conditions are not separated from o her rables. 

Reason for Deviation and Remarksi Spa~e limitations prevent separ­
ate routing of cables essential to maintain flight. 

Main AC power cables are separate from P.mergP.:n."y AC. Main AC power 
cables mainly isolated from remaining cables. F.mergen"Y AC cables 
are l ight wiring and run with distributlo~ ablirg. 

Main DC cable s mainly isolated from all others. 
Emergency DC cables to services r•n with main DC lines. 

Normal and emergency wiring must ome ogether at trans er point. 

For normal or emergency, coPtrol lines must r~n together to se lec or 
switch. 

76. Pressurized Connectors 

Requiremen.tg Specification MIL-W-5088A. paragraph 3.6.6.6 

Pressur ized connectors shall be ins al:ed wit 
high pressure side. 

the flange on the 
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76. Pressurized co~nPctoro ( ., C t d 
J)eviation g Pressurized ore~ ors 
nange on low pressures de. .ockp•t are installed with 

Reason for Deviation and Remarks& Wi 
compliance with the above req4~re"-enw~~O~l 
by the use of an add t1o al ~o~~ec~or. • 

Terminal Block Identif• a· 
0 ------

n s sue +:hat 
a e heer a~h!eved 

Regu1rement g Specificat o MIL-W-5088A. paragraph 3.6.5.1 

The 1dent1f1ca tion shall be of a 11 permanen " 
aircraft »-----~--. ature affixed to he 

Deviatiom Identification strip attached to termir.al block. 

Reason for Deviation and Remarks ~ Ser- c ~f•a le er 5737 02B/ 
dated 1 December 1955 (paragrapns 33 d 34). 

Identification i s visible with wirin.g run coup lers 1,.. place. 

78. Wires for High Tempera ure 

Requirementg Specification MIL-W-5088A paragraph 3.5.1.3 

In areas where the wire temperature excee(il 212°F but does not ex­
ceed 4oo°F » wires in ac~ordar~e w th Spe ifj ation MIL-W 7139 shall 
be installed. 

Deviationg Wi re to MIL-W-8"77 is used. 

Reason for Deviation and Remarks& W1re t1 MIL-W-8777 will sa isfy 
temperature requirements up to 250°F and 1s less expensive and 
easier to pr nt than Teflon insulated wtr~ to MILW-7139. 

(Note g Wire to MIL-W-8777 is not suitable for immersion :1.n fuel 
and wire o Avrocan Specifl~a ion M-11-8 s used for these appli­
cations.) 

Shielded Wires 

Requirementg Specification MIIFW-5088A paragraph 3.4.1. 

Unless otherwise sperif!ed by the deta 1 installation specificat on 
for the equipment involved, shielded wires shall r.ave the shields 
grounded at each end to the air raf-t- structure. 
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79. Shielded Wire.§. (Cont'd) 

veviati on g Shie lded wires grou.~d~d a 

Reason for Devia tion and Remarksg 
oy tfie forma tion of ground loops 

one po :nt only. 

Tc avoid elec r1cal .nterference 
as ~or e:irample as specified f or 
equipment. 

the installation of he AN/AIC-10 

80. Condui Fit !ngs 

Regu1rementg Specification MIL-W-5088A, paragraph 
3

.
10

.
1

.
3 

The use of condu!t fittings shall be in acnordar.ce w!th Drawing 
AND 10380, or other applicable drawings. • 

Dev1a 1ong Bulkhead fittings and Joints are replaced by flanges welded on conduit. 

Reason for Devia tion and Remarksg Standard fi~t!ngs are not sui t ­
able for t his application. -

81. Al terna tors and Drj ves A~cessibilitr 

Requi rement z Specification MII,.,E-7614 9 paragraphs 3
0
5

0
2 and 3.6.1 

The cons t ant speed drive and flexible shaft shall be accessible 
for inspec tion and servicing while installed and fo r remova l f or 
servicing without requiring the removal of other accessor ies ex­
cep t the generator. 

Deviationi The cons tant speed dr ve shall be a"'cessible fo r in­
spection~ s ervicing and/or removal orly when the engines are re­
moved. 

Reason for Devi ation and Remarksg This is preclud~d by the engine 
Installation. 

82. Reverse Current ~ut-Outs Ac ~essib111ty 

Requir ernentg Specification CAP 479 P paragraph 70.26 (1) 

The reverse current cut-oLtt( s) shall be access.i.ble for unhampered 
inspection and ma1ntenan e whil"' the e•;.gi:res are ri.m.ning with the 
aircraft on the ground. 

Dev1at1ong The reverse current cut outs are not ac ess ble for 
unhampered 1nspec ion and maintenance when 1r.stalled. 
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82. 
( ont 0 d) 

Reason fo r Devia tion and Remarkso 
(fe"vices require- an air condltion~d r'e reverse rrer.-1- protection 
stalled in the t ransformer rectifi 0 :a lo and ate heref~re in­
bo.X . These protection devices are er uni"' and alternator controls 
former rectifier uni and alternat acces ible only wher. the t rans -
the aircr af t o or controls bcx is removed f rom 

83• Wi res and Cables - Under 6o Volts 

!i£quireme nt g Specifica ion MIL-W-5O88A~ paragraph 3 05 01
0
1 

For appl i ca t i ons under 600 volts» wires and ~ables shall be 1n 
acco

8
rdance wi t h Specifications MIL-W-5O86~ MIL-w- 7O72 and MIL-C-

707 0 

oeviationg (1 ) Wi r e to Specification MIL-W-8777 is used in p lace 
of wire to S~ecification MIL-W-5O86 0 

( 2 ) Cable to Specification Avrocan M-11-9 is u.sed i n 
place of cab l e to Specification MIL-C-7O780 

Reason f or Deviation and Remarksg (1) MIL-W- 8777 exceeds MIL-W-
5086 with r egard to maxl mwn ambient working temperature 0 

(2) M-11~9 exceeds MIL-C-7O78 
with regard to maximum ambient working temperature 0 

84. Wave&1,ides 

Re3ui rement g Specification MIL-W-9O53, paragraph 306 

Rigid waveguide lengt hs in in~rements of 6 inches should be used 
up t o and inc luding 72 inches o 

Deviationg Wavegui de in straight lev~ths ex eedlng 72 inches is 
used . 

Reason f or Devi ation al'.'.d Remarlrn& The X band f'in antenna is more 
t han 72 inches away from the Pquipment and losses must be kept to a 
minimums consequently the number cf joints 1s kept to a minimum . 
Also, space is at a premium and precludes he use ~r Jo~nts in many 
locations . 

\ 
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85. 
~1rement g 

I nterf erence Limit s and Me 
= ;..a..;;~=::..::.;!;::;::.::~~~~~S!...~~h2· '-'~~s of M"'asuremer 

Specification MIL-I-6051i paragraph 4o 2 o3o5 

_g ___ ac compli shedo Where n an elect --~ r0. " system ar,;y rece i ver 
output is normally f ed i nto a radio in erphone am lifie~ h head­
set and output me ter shall be co:nnec ed n he ampl~ 1er' ou put ci r ­
cui t. The controls f or the r ad1o-1nterphore ampl ier shall be 
adjusted for the conditio s of normal system operat1.ono 

veviatiom The cont rols or radio interphcn system AN/AIC-1 OA shal l 
not be se t as reqt ired f or normal opera .:.o: D bu as r<>qu. red or the 
emergency mode o 

Reason for Devia tion and Remarks g Wher.. 'he ou pu i s measured wi th 
tfie 1nterphone system selected for norma l operati n» the ga n and 
the i nher ent noi se of t he AN/ AIC-l<A ampl!f er will gi e an incorrec t 
measure of the noi se content of t he particular syst em unde r test due 
to the hi gh gain of the AN/ AIC-lCA compared to the equipment around 
whi ch MIL- I-6051 was written o When ~he !n erpho e system i s set to 
emergency mode of operation the 1npu to the amplifier s d rect l y 
connected t o the output cir cuit r esul _ng 1n no noise being i ntro ­
duced or ampl fied by t he 1nterphone sys em 0 

86. Co - axia l Connectors 

Reguirementi Speci f ication MIL-W-5088A 0 paragraph 3060605 

connectors for co- axi al cables shall be in accordance with Specifica ­
t ions MIL-C~7l i MIL-C-3607» MIL-C-3608» MIL· C-3650 or MIL- C- 3655 
unle ss otherwi se specified by the pro~ur1ng activi Yo 

Devia tioni Co-axial connectors to MIL-Spec1fica ions are used 
except on aluminum sheath cable to Avrocan. Specification M- 11-10 
(Avr o Drawing CS-C-162) where co-axial conne tors to Avrocan Speci-
ficat ion E-413 are used o 

Re ason for Deviation and Remarksl Connectors must be speciall y 
construc t ed for use with t hi s ea le (Reference Devia tion 87 ) 0 

87. Co- axi al Cables 

Reguir ementi Specif ica tion MIL-W-5088Aa paragraph 305°1° 4 

co-axia l cables suitab le for the applicat,jon sha ll conform t o Spe c­
ification JAN-C-17---------o 
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Co-Axial Cables (Contod) 

Deviationg Coi-axia l cables to JAN-C-17 supplemented by bl t 
lvrocan Speci f ca tion M-11-10. ea es o 

Reason for Deviation and Remarks• Th 
- 0ns1derable l ength. it used O e cab le run up the fin i s of 
dc1ameter and weight would gi/ conventional cables of reasonabl e 

e excessive at entuation. 

88. Fire Extinguishing System 

Reguirement g Specification CAP 479~ paragraph 23 072 

separate ex tinguishing systems shall be p~ovi ded for each 
plant. power 

Devi ation i The power Plant extinguishing systems are not separate 
from the service bay extingui shing sys tem. 

Reason for Deviation and Remarksg To comply with this requirement 
would involve an increase from wo to three bottles with a con­
sequent i nc rease in weight. 

Overheat Detection - Turbojet Engine Insta llation 

Regui rementi Specifica tion CAP 479 . paragraphs 23.60 and 23. 61 

FIRE WARNING SYSTEM - A fire warning system of approved t ype shall 
be ins t a lled in all aircraft1 to indicate fires in all potential 
fi re zone s . 

OVERHEAT DETECTION SYSTEM - An overheat detection system of 
appr oved type shall be installed in all urbc je 8 turbir.e» propeller 
and r ocket propelled aircraft. 

Deviatiom N specit'ic overheat de+-e 'ticn system is ins· alled. 

Reas on f or Deviation and Remarksg Fire warn!ng system i s based on 
overheat b and additional overheat protection wouldp therefore9 be 
duplication. 

90. Ground Air Disconnects 

Requirementg Specification ARDCM 80-1 paragraph 8.5.2 

Connection s shal l be provided on the a!rcraft$ at applicable 
st a tions for air conditioning on the ground. These connections 
shall have a nominal diameter of either 5 in. or 6.~ and shall 
be in accordance with NAS 400 or NAS 401. 
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90• Ground Air Di scor.nec 8 ( C ) - <mt 0 d 

peviationg Two 3-1/ 4 ir 0 quick di coiiplings shall be insta l l ed. sconnect air cond1 1on1ng sy s t em 

Reason for Deviation and Remarkso Th 'Tflstalled i s compat i ble wi th t h O e type and size of the coupling 
t~tter 31038-105-11 (ACE~l) dat :dd~2ctAsi zes ° Conf irmed by RCAF ug s 1955 0 

91. Ai r Conditi oning - Water Separator 

~uirementi Spe cification ARDCM 80- 1» paragraph 12 0 445 

When an expansion turbi ne 1s used for cooling air3 a 
t or shall be provi ded to r emove condensed moisture 0 

~viation g Wat er separator 1s not pr ov1ded 0 

wa er separa-

Reason f or Devia t ion and Remarks 0° ( 1) w 1 ;.!.:::;~~~~ :-::'~~~~~=::;:_:.:.:::~ ~ ~ e ght 2 space » and system 
performance penalty. 

( 
(2 ) Eftec i ve wat er separator 

not availab l e Provi s i on i s made f or pilot to se l ect 90°F i let 
temperature to disper se cockpit fog 0 ) 

(3) Ai r Conditi oning system ap­
proved in principle a t 15t h c-ordina ing Commi t t ee Mee t i ng» 19 
January 1955. 

92. Duct Pressure Drop 

Requirementg Specification ARDCM 8O-la par agraph 12 0443 

Tot al duct press ure drop» i ncluding bends and elbcwsa shal l not 
exceed 3 ina Hg. from engine or cabin super.harger a i r manifol d 
- =--~--- to cabin pressure leve l. 

Devi ationg Tot al duct pr essure drop will exceed t he above require­
ment. 

Reason f or Deviation and Remarksg Design of the system is predicated en 
a large press ure drop acr oss the r efr i geration turbine o 

93 . Ai r Cond1tioning2 Controlss In erconnecticn 

Reguirement i Specifica tion ARDCM 80-19 paragraph 12 0442 

A va l ve i n t he ram air line shall be mechanically or electr i ca l ly 
linked with bo h t he emergency pressurized air shut-off' va lve ., 
the cabin air duct ) and the cabin air dump valve o The i i . shall 
provi de f or positive operation of the three e perating 
personne l des i r e to operate any one of the th 
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93. Air c o
nd

it1oning"=contro1s. Ir..ter~onnection (Co t
1
d ) 

veviat1o11:ed(iln) tNheo emebrigency pressurized air ahut~off -:.alve Will lje"fosta ea n air duct. 
(

2
) The ram air shut=off valve is not linked to the du!llP valve• 

Reason f or Deviation a~ _Remarkag (1) A normal system ON- OFF 
va1ve which wlu shut off tne ftow of conditioning air from t he 
heat exchanger to all condi ioned compartments is fitted. 

( 2) I dividual control of the 
dump valve and t he ram air valve Will permit ontrol more suited to the system. 

94 . MoistMre Elim1nati£n - Pneumatic system 

Requirement g Specification CAP 479~ paragraph 24 .32 and 24 .45 

pneumatic systema shall 1ncoproate a dehydrati:r:g device. Traps 
shall be provided to collect and drai of moisture from the pneu­
matic-========= systems. 

neviationg No dehydrating device is fitted. A rap is provided 
only in t he low pressur s rvicea sub=aystem3. 

Reason f or Deviation and Remarks: The air supplied to the sub= 
systems is too hot for erfectlwP dehydration except in the case of 
the l ow pressure services sub-system. A filt r which incorpora ea 
a drainab le moisture trap is fitted to the low pressure aub=system. 

95° ~.ng Al1gnrn nt 

Requireme t~ Specif cation ARDCM 80=1, paragraph 12.444 

(1) At least 6 in. of flexib 1,a duct shall be provi ed immediately 
adjacent to each fit~ing on one fitting side only in order to pro= 
vide for rapid alignment of the tubing during fitti ng connections. 
(2) At leas 6 in, o flexible ducting sha l also be provided in 
the turbine di charge fitting of the cabiP cooling unit, to minimize 
the effect of aircraft aPd duct vibration upon turbine wheel vibra­
t ion characteristics. 
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De\' a !.o g - • :!.ed w- +- • +-
expa ""1.Si ':'n 

s u e a ·1rm 
v a i~n ar.d 
turbine. 

C t d) 

w 1 • r 

made f', r 
ad ;r~r hP 

Reason for De ,ta +ior. and Remar\i-sg No - 'err. - 1 ~"' , were i.m -
-practi.::able or a differ,,...,r df'SlgI :l_T ~ a·hp~sar-:-dcn.yd 

b i d i - r h • ~ - .~n ere ec.,.eeary by the as c es g. c. e aircra ·t as a whole. 

FleX due i ng not "Cl"sidPred s 1 table b 0 a use of :r. igh pressure loss 
character is i c a r.d sharp bends rPqt 1 red. 

96. Cabin Ai r Safe y Val s 
~-~~ 

Reguirerren g Speci i~a+i .n ARDCM 80-1 paragra 1:1 ·2.<1.60 

A combined pressure relie and dwnp valve in -:ion oJ'.T.lan/"'e wi th 
Specifica ion MIL-V-53~9 sha1 1 hA installed to perfcrm the riple 
function defined herE>in. 

Positive pres ure relief ..... 
Negati~e pressure reliPfoooo o 
Emerge~•y press rP relief .... 

Deviationg A combinP.d valve c MIL-V-53?9 is no+ fit ed. 

Reason for Deviation ar:d Remarks. An arrangement utilizing wo 
cabin pressur e regular,c,rs and a separat"' inward relief valve gives 
the required protection and p<>rm:1 ts a lower blow-off pressure , 
thus reduc ing he design pressurizaticn leads at low altitude. 

Air BlePds 

Requiremen g Spe ificatic ARDrM 80-1~ paragraph 12043 

In order to regulate ~he quanti+-y o~ air hlePd from the h igh pres­
sure air source s o as to ensure ~hat +-ha quantity of air bleed 
ls not s o grea as to res~lt in loss of engine power - ----e a flow 
limiting nozzle substan+-ially in a cordar e wi~h Drawing 44D20311 
shall be ins alled ••• 0000• 

Devia iom Flow l:tm1 ter 44D20311 is no 1r stalled. 

UNCLASSIFIED 
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97. Air Bleeds (Cont 0 d ) 

Reason f or Deviation and Remarksg The 11.mitlng nozzle as recommended 
would intr oduce a pressure drop which would adversely affect syst m 
performance. 

Flow is limited by a variable no~zle on the r efrigerating turbi ne
9 

by pressur e reducing vahes 9 and by a leak de ector system coupled 
to a shut-off valve. 

98. Leveling Provisicns 

Reg uirementg Spe~ificat1on ARDCM 80-1 9 paragraph 8 . 53 

Provision for measuring and leveling shall be i.n accordance wi th 
Specification MIL-M-6756 . 

Devia tlong A special fixtur e is used for harmonizing armame.!t and 
"ffleveling" the a i r craft in a 4° nose up a ttitude . 

Reason for Deviation and Remarksg The method used !s cons i der ed 
to be more suitable for the A~row~ 

99. Mooring PoiPts 

Requirementg Specification ARDCM 80-1 9 paragraph 8.521 

A mooring f i t ting sr .a l.i. be provided-===== near the (aircraft ) 
tail. In the case of a ~osewheel insta llation 9 an addi iona l 
fi tting shall be provided near the nose wheel-====== t wo wing 
mooring points on e ach side of the plane of symmetr y shall be 
provided. 

Devia ion& Three mooring ro~ +5 9 one on each landing gear» are 
provided. 

Reas on for Deviation and RP-marksg (1) The configuration and 
weight dis ributionin the aircraft make the provision of three 
mooring points » one on each landing gearD a most practicable 
arrangement. 

(2) The distance between the 
landing gears coupled with the small amount of weight outs i de the 
t r iangle formed by the li9nding gears will furnish good stability 
when the aircraft is rrocred. 
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Mooring Fittings 100. 

Requirement~ Specifi cation ARDCM 80-1, paragraph 8.521 

When detachable fitti ngs are furnishedi they shall be securely 
fastened in the baggage or tool compartment. 

Deviationg No pr ovision made fo r stowing mooring fittings . 

Reason for Deviati on and Re~ark sg The RCAF has no requirement 
for any ground handling or servi cing equipment to be stowed aboard 
the aircraft. Referenc e le tter S1032-105-11 (ACE- 1) dated 26 July 
1955. 

101 . Jack Pad Ins t allation 

Requirementi Specific a tion MI L- J-8711 » paragraph 3o3.4.2 

Axle jack pads ins t all ed on main and nose alighting gear must be 
integral with or pemianantly a tta ched to the alighting geari unless 
deviation is specificall y granted by the procuring activity. 

Deviat iong The nose gear axle j a ck pads are not i ntegral with or 
permanently a t tached to the nose gear. A special bar i s required . 

Reason for Devi ation and Remark si Configuration of nose landing 
gear precludes use of int egral j ack pad. 

Confirmed at 13th Meeting of CF105 Co-ordinati ng Committee, 1st 
December 1954 3 Item 22 P Minute 49ao 

102. J a ck Pads - Stowage 

Requirement: Specifica tic n MIL-J-8711~ paragraph 3.5 

Provis i on shall be made to s tow all removable j ack pads within 
the aircraft. 

Deviation~ No provision made f or stowing Jack pads. 

Reason for Deviation and Remarks g The RCAF has no requirement at 
the present time for any ground handling or servicing equipment 
to be stowed aboard the a i r craft. Re f erence letter S1032-105-11 
(ACE-1 ) dated 26 J uly 1955 . 
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103. Tow R1ngs,2 Main ear 

Reguirement z Spec1f1caticr. MIL-T-7935 D paragraph 4.1.3.1.2 

Main gear tow r i ngs or other sui abl f1 tings 0 for attaching the 
tow barD shall have a clear opening cf pi (II) square n hes areaD 
with the mi .or axi.s of' t-he opiening being not less than 1 inch . 

Deviationi The ow rings en t he main gear a~e r.o suitable for 
attaching the ow bar 9 and have a minor axis of .75 nch. 

Reason for Dev1ation and Remarksz Space does not permit a larger 
rlng . It is not intended to tow the aircraft f rom the main gear 
utili z ing a tow bar. A owing bridl will be used (Normal owing 
is f r om the nose gear) . 

104. Turn ng Radi~ 

Requirement z Speci ica ion ARDCM 80-1 3 paragraph 7.300 

The nose whee l sha ll swivel through an angle whi h wil permit 
turns t o be made abo tone wheel as a pivo . 

Deviationz Nose wheel swivel will be limited to 55° each way t o 
l i mit the inner bogie to a described circle of approxi mate ly 8.5 
ft 0 r ad ius a t maximwn urn rate . 

Reason fo r Deviat-io and Remarksg Minimum safe turning circ le o 
the landing gear bcg~es is estimated c be 805 ft. radius and i s 
accepted by he o-ord natir.g Ccrr.,n;,ittee. 

Requi rement& Bulletin ANC-2~ Table 4-1 

The design requiremen ,s specified by ANC-2 call fo r a 12»000 pound 
load s tra i ght ahead and a 6»000 :r, ,,md load ncl1ned at 45° to the 
aircraft long1 udina l ax!so 

Deviation& The a ircraft is des1g ed for a 10$000 pound load 
strai g.,11. t ahead and 6,9 000 pounds at 45° o 

Reason for Dev ation and Remarks~ These loads were established 
a t the 17 h mee 1ng o the Co-ordina ting Committee» 2 March 1955» 
Item No. 9» and confirmed by letter SlOJ8-l05-ll (ACE-1) dated 22 
August 1955. 
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106. 

Reguirementg Specif:..ca. ion CAP 47'.=1 9 paragrap "0 .24 (1) 

Fuses -===-== shall only be used where spec!fi.cally approved 
by the R.C.A.F. 

Devia t!ong Fuses are used !n co"k-pit lig. tir.ig ~ircuit~s~ where 
current demand is less ~han, arnpereso 

Reason for Dev1atinn and Remarksi Cirir,u::.,t breakers a re not avail­
able tor less than 5 amperes. 

107. Lar.di::ig Gear T.ndLatic~em 

Requirementg Specifi"'atic,n MIL-E.~7614 9 waragraph 3. 19 

A landing gear "'~ndi-::a-i-10., sys+-em shall be irrn+a1:.ed in ac-:ordau.ce 
with Spe©:if'!ca io. MIL-I-6339. 

MIL-I-6399~ paragraph 3. 2 

The landing gear pos.~.t~on indf..cai-or sr,alJ. confcrm to Drawing 
AN 5839. 

Devia iong 11Dowty" 1nd1".atcr +ype Q 1416 is :installed. 

Reason for Deviation and R,;marksg 111Dowty 11 indicator is :insta lled 
in accordance with RCAF i;,:s'"ru:•ticns (Reference letter S22-1-•4 
(ACE-1) dated 29 January ~7). 

108 . Integra~tf-'.d Electrcnics Installation 

Requirement& Specifira+icr. AIR 7
-4$ paragraphs 7.1.1 and 7 .2.4 

An Integrated Eie~tronic System - ~= ~-ns~ructed to the require­
ments of AIR 7-5- == ~= stall be ingtal.J..ed to perform the 'allowing 
funct1onsg---==•==o 

The aircraft Contractor shall integrate and make compatible the auto~ 
matic flight control sub-system defined in RGAF Specification INST 92-1 
with the damp!ng system defined in RCAF Spec~ficaticn INST 92-4. 



PAGE 204 
~ AAMS-105/2 

~----___ _____________ JU_L_Y_19_S7 

Int;egra e d Ele" ro:ti.:!s I::,.at;allati,Qll ( Cont 0 d) 

Devi a tiong Ai r craft installations shall provide for (a ) an In­
t egrated Electr onic System» i eluding te l eoommunica tions a navi~at1on» 
fi re control$ and a utomatic fligh control sub-systemsi and (b) a 
damping sub- system. Each of the above is designed o the require ­
ments of i s respect.i:ll'e spec1f1cationg (a) the RCA Astra I mode l 
specification and ~ (b) Avrooan Specification E~276. 

Reas on f or Devi a tion and Remarksg Sin~e the equipment is not de­
s i gned to the requiremen s c,f AIR 7-5» I NST 92-lD INST 92 - 4» Avro 
cannot comply wi th these spec1f1cat:1onso 

109 . Limit Mance1.nrre Load Fa~tors 

Requirement g Specification AI R 7=4» paragraph 5 . 2 . 2.1 

At the gr oss we i ght for stress ana lysis » the limit load fac ors as 
defined in USAF Specifica tion MIL-S-5700 shall not be less than 
t-7 . 33 and - 3. 0 . 

Deviationg 

( a ) 

(b) 

At a gross weight for stress a~alysis of 52s500 lb . (Refer-
e ce paragraph 3. 4) the positive limit manoeuvre load fac or 
is 6 .56 and the negative limit manoeuvre load factor 1s 2 . 69 . 

Additionallys the positive limit load factor decreases f r om 
6 . 56 as skin tempera tur e increases . 

Reason fo r Devia tion and Remarks& 

(a) Limit load f actors of plus 7. 33 and minus 3.00 were established 
for a stressing weight of 47 3 000 lb . a t an early stage of the 
design. Consequent air craft weight growth ha.s therefore 
r esulted in reduced load factors at the higher weight . 

(b ) Weakening of s tru.ctu:.re due o tempera ture rise . 

110 . Safety Limits of Pressurization 

Requirement g Specification ARD CM 80-1» paragraph 12.22 

The relative expansion of integral gases (RGE) •••••• 

RGE (max) ~ 17.ot + 2.1 

where t i s the time of decompression in seconds. 
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110 . Safety Limits of Pressurization (Cont 8 d) 

Requirementg Specification ARDCM 80-1, paragraph 12.22 (Cont 9d ) 

For all operational conditions in combat areas 3 RGE (Cale) must 
never be greater than RGE (Max). 

Devia t1ong The cockpit pressure schedule does not comply with the 
l imits of RGE (Max). 

Reason for Deviation and Remarksg The above requirement is not com­
patibl e with Institute of Aviation Medicine recommendations for 
cockpit pressure altitudes. 

111. Cockpit Pressurizationi 

Requirementg Specification AIR 7-4» paragraph 4.2.l 

The cabin pressure differential shall be ••••••• reaching a value 
of 4.5 plus o.59 minus O psi at an ambient altitude of 60 3 000 f ee t . 
Above this point a constant pressure differential of 4.5 plus 0.5, 
minus O psi shall be maintained. 

Deviationg The cockpit to atmosphere pressure differential at 50$000 
feet and above is 1L25 : 0.25 psi. 

Reason for Deviation and Remarksi To provide for most effective use 
of system cooling while maintairdng Institute of Aviation Medicine 
r ecommendations for cockpit altitudes. Approved by 34th meeting of 
Co-ordinating Committee, 19 June 57, Item 38 (b) (11) (a). 

112. Temperature Distribution - Cockpit s 

Requirementg Specification ARDCM 80-1 3 paragraph 12.474 

The difference 1n temperature between any two points in a compartment 
sha11 not be greater than 10°F. 

Dev1at1ong The cockpit temperature difference between air inlet 
and outlet does not meet this requirement {ac tual difference to be 
determined by test). 

Reason for Deviation and Remarksg To maintain a 10°F di fferential 
between cockpit inlet and outlet is not practicable due to the high 
air flows which would be required to maintai n this differential at 
high altitudes. 

u SlflE~ 
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113° Engineering Data 

Requirement: Specification AIR 7-4, paragraph 14.1 

--------- reports shall be submitted by the Contractor as detailed 
1n CAP 479. 

CAP 479, paragraph 2.02 

------. The following data are requiredg 

b Wim Tunne l Test Reports; 
d Performance Calculations; 
e Stress Analysis; 
f Struc tural Strength Test Reports; 
p Aircraft Ground and Flight Test Reports; 
s Functional <rype T,est Reports; 
t Vendor's report; 

Deviation: 

(b) 

( d ) 

( e) 

(f) 

(p) 

(s) 

(t) 

Wind Tunnel Tes t Reportsg Data without explanatory text 
Will be submitted if it is needed to fill a specific need, 
Performance Calculations: Requests for performance calcul= 
ations will be complied with by the issue of reports termed 
Periodic Reports which will be drawn up to contain the 
specific data requested. 
Stress Analysis: An index to preliminary stress reports 
will be submitted, Stress reports requested will be sub­
mitted in preliminary form, not certified as to accuracy. 
Structural Strength Test Reports~ Structural strength 
test reports compiled in support of stress ana lys is and/or 
as proof of complete airworthiness of structure will be 
available upon request. 
Aircraft Ground and Flight Test Reportsg Flight test data 
will be included with the Performance Calculations in 
Periodic Reports on specific request. 
Functional Type Test Reportsg On satisfactory completion of 
tests to Avrocan equipment specifications, Approval State­
ment will be tssued to the RCAF , Supporting data will be 
available in Avro Engineering central files, 
Vendor 's Reports: Vendor 8 s reports will be availabl e in 
Avro Engineering central files , 

Reason for Deviation and Remarksg The procedures outlined appear to 
have adequately met RCAF needs In the past and provide for the most 
economical use of manpower and funds, 
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complete pressure refueling of the internal fuel system to the 
c ombat radius of act ion fuel load detailed in paragraph 3.6.1.1 shall 
be accomplished within the 5 minutes turn-around time of para-
graph 4.7.2 02. 

Deviationg The system shall per mit 10 mlnute refueling to the 
c ombat mission fuel load. 

Reason for Deviation and Remarks g Minutes of the .. 25th meeting of 
Co - ordinating Committee , item 12 (bL state; 11DOR nave confirmed 
t hat the turn-around time reiuired for the CF105 has been increased 
from 5 minute s to 10 minute§ . 

115° Engine Instruments 

Requirementg Spec ification AIR 7-4 1 paragraph 8 .3. 1 

All engine instruments shall be of the electrical remote singl e 
i ndica ting type and 2 inch case size in accordance with u.s. Drawing 
AND l0412 and shall be clamp mounted in accordance with MIL-C-6818 . 

Deviationg The combined percentage engine thrust~ percentage 
afte r burner thrust, and exhaust temperature indicators fitted are 
tri.ple indicating, 3 inch case size instruments. 

Reason .for Deviation and Remarksg Compatibility with cockpit layout. 

116. Missile Launchin~ 

Requirementg Specification AIR 7-4, paragraph 10.2 

The 8 ')arrow 2 µdssiles shall be r ipple fired with the following firing 
combinations possibleg 

(a) Operation of the two (2) outboard launcher mechanisms. 

Deviationi Provis ion .for missile firing in pairs shall utilize the 
two forward launchers first. 

Reason for Deviation and Remarksg 
Installation configuration. 

This is dictated by the missile 
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117, Provision for Falcon Missiles 

Requirement: Specification AIR 7-4, paragraph 10.3 

Complete provision shall be made to carry eight (8) Falcon GAR lA 
and/or GAR lC missiles. 

Deviation : No provision is made for the carriage of Falcon missiles. 

Reason for Deviation and Remarks: Requirements deleted by RCAF letter 
Reference sT038-105=1-6 (Armt E) , dated 19 January 1956 . 

118. Missile Wing and Fin Doors 

Req uirement: Specification AIR 7-4 • paragra ph 10. 11 

The doors shall open downward and be attached to the package by 
piano type hinges. 

Deviation : Wing and fin doors open inward and are not attached by 
piano hinges . 

Reas on for Deviation and Remark~: Present door configuration presents 
the most economicaT structure.= 

119, Emergency Landing Loads 

Req uirementg Specification MIL=S-5705 , paragraph 4.5.1.1.2 

(Emergency landing loads)========- shall not be less than those 
listed below 

Fighter-====----~-=====- 32g Forward-=~===~--=~-----
Deviat ion~ Deaign has been based on an ultimate forward load factor 
of 25g . 

Reas on for Deviation and Remarks: Recommended as design case by 
RCAF (Reference letter Sl038=105-16 (ACE) dated 25 Jan 1955) , 

120. Oxygen Supely pressure 

Requirement~ Specification AIR 7-4, paragraph 11,1 , 2 

The oxygen system =--=--=- - operating at 300 psi-=-=====--­

Deviation: A 70 psi system is installed. 

Reas on for Deviation and Remarks: A 300 psi system providing adequate 
operating characteristics is not presently availabl e . 

ASSIFIED 
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Appendix III 

~ngineering Data 

Appendix IIIA DraWi!f?:6! 

Detai l design documents are listed in t he following Master 
Record Indexg 

I-'IRI...CA=Cl05/2 

Appendix IIIB Reports 

Q Reports covering engineering data shall be listed in a report 
~ index and shall be supplied as agreed between the RCAF and the 

Company, 

Appendix IIIC Additiona l Publications 

The f ollowing descriptive reports have been produced as Mock­
Up Brochures and ar~ listed herein as reference documents only t 

The ASTRA l sy~tem 
Engine Installation 
Electrical System 
Air Conditioning System 
Low Pressure Pneumatics System 
Fire Protection System 
Protection again5t Ice 
Fuel System 
HydraulicB = Utility 

= F/Controls 
= Armament 

F lying ControlB System 
Oxygen System 
Armament System 
Escape System 

Appendix IIID Novel Feat~res 

To be added, 

72/System 13/7 
72/AIREQ 25/1. 
72/System 11/27 
72/,System 22/48 
72/System 18/29 
72/System 23/31 
72/System 20/51 
72/System· 16/21 
72/System 19/26 
72/System 32/25 
72/System 19/40 
72/~ystem 15/28 
72/System 21/30 
72/Syatem 26/8 
72/Eng Pub/ 2 
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APPENDIX IV 

AMENDMENTS 
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AIRCRAFT D'.,PE CONTRACT 
.tMENDMENT NO. l Pa~~•e 

B69-12-44 ln 1 Arrow 2 Serial 2-B=5-309 so-4877 
lt.C.P .. Nil 

SUBJltCT 

Radar Homer = AN/ARD-501 MOD, NO. Nil 

RltAION FOR CHANGlt EFFECTI'/lTY 

25206 
Typographi cal error 

RltTllOFIT 
Nil 

KFPll:CT ON PERFORMANCE Nil 

WEIGHT CHANGE Nil 11:PFRCT ON BALANCE 
Nil 

AMENDMENT 

PARAGRAPH 3-17 .4 • 7 PAGE 120 

Delete 

Complete provision shall be made for the installation of 
type AN/ARD-501 DF equipment to provide bearing and 
elevation of a.irb'orne enemy L & s band ECM stations. 

Space provision shall be made for the installation of 
type AN/ARD-501 DF equipment to provide bearing and 
elevation of airborne enemy L & S band ECM stations. 

\ll~J.ASS,r itD 




