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NOTICE 

This document is intended for the use of the recipient 
only, in connection with work carried out f or or on be­
half of Her Majesty's Canadian Government in the right 
of Canada . The unauthorized retent ion or destruction 
of this document or disclosure of its contents to any 
unauthorized person is forbidden. 

Attention is hereby called to the fact t hat failure to · 
comply,with any of the above instruct i ons 1s an infract­
ion of .the Official Secrets Act. 

Any unauthorized person obtaining possession of this . 
Spec1~1cation, by finding or otherwise , should f orward . 
it, together with his name and address , i n a registered 
envelope, to the Model Specificat i ons Group, Engineer­
ing D1vision3 Avro Aircraft Limited, Malton, Ontario, 
Canada, 
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1. 1 

REV. SEP 57 

SECTION I 

APPLICABLE SPECIFICATIONS AND PUBLICATIONS 

Referenced Specifications 

The following specifications and pubU :ations of the issue 
in effect on 23 Ap~il, 1954, shall form a part of this spec­
ification to the eytent stated in his specification. The 
applicable paragraphs of th s specification shall~ in each 
case, state the extent to which the aircraft design complies 
with the following specifications. Failure to list non­
compliance with the requirements of the specifications listed 
in this paragraph, which, by a reasona"ble engineari;:;,g inter­
pretation should apply to this specifica ion, shall indicate 
the Contractor's intention tc meet all such requirements even 1 

hough no specific mention :1.s made of the requirement in this 
specificati::m. Where th::: Co:itractor does not intend to comply 
with such requirem<cnt:s a devia+ion shall be raise(}. 

Contractor specifications and publications shall be approved 
by the RCAF prior to form1r..g a part of this epecification. 

At the discretion of the Company subsequ•;! tly dated RCAF 
approved issues ~~Y be used. 

AIR 7-4 Issue 3 

CAP 479 

ARDCM 80-1 

PWA Spee. No. 2605 

PWA Spee. Ne, 2611 

RCAF Spee. c-28-96 

EL- 5040-1 

INST 11-1 

MIL-B-5087A 

R.C.A.F. Specification for Superaonic 
AU-Weather Ir.terceptor Aircraft Type 
CF105 

Manual of Atrcraft Design Requir&ments 
for the Royal Canadian Air Force 

Handbook of Instructions for Aircraft 
Designers • 

Pratt and Whitney Aircraft, JT4A-25 
Turbo-Jet Engine Specification 

Pratt and Whitney Airt:lrafti, JT4A-23 
Turbo-Jet Engine Specification 

Luminescent Materiali Fluorescent -
Radioactive 

Aircraft Doppler Radar System 

Regulator, Oxygen 

Bonding, Electrical for Aircraft) 

SECRET 
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1.1 Referenced Specifications (Cont'd) REV. SEP 57 

MIL-W-5088A 

MIL-I-5099A 

MIL-H-5440A 

MIL-F-5572A 

MIL-0-5606 (2) 

MIL-F-5616 

MIL-F-5624 (c) 

Wiring, Aircraft, Installation of 

Indicator, Cabin Air Pressure, 1-7/8 
Inch Dia l, Type MA-1 

Design, Installation and Tests of 
Aircraft Hydraulic Systems 

Fuel, Aircraft Reciprocating Engine 

Oil, Hydraulic, Aircraft, Petroleum 
Base 

Fuel, Aircraft Engine, Gra~e JP-1 

Fuel, Aircraft Turbine and Jet Engine, 
Grades JP-3 and JP-4 

cont 1d on page 2 

SECRET 
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1.1 Referenced Specifications (Cont'd) 

MIL-S-5700 

MIL-S-5702 

MIL-S-5710 

MIL-S-5711 

MIL-N-5877A 

MIL-I-5997 

MIL-I-6051 

MIL-I-6181 

MIL-L-6503A 

MIL-T-6736A 

MIL-C-6818A 

MIL-E-7080 ( l) 

MIL-T-7081A 

MIL-E-7563 (l) 

MIL-E-7614 

MIL-P-7788 

MIL-E-7894 

Stress Analysis Criteria 

Structural Criteria, Basic Flight 
Criteria 

Structural Criteria, Structural Tests, 
Static 

Structural Criteria, Structural Test, 
Flight 

Nozzle, Presaure Fuel Servicingi Locking 
Type D-l 

Instruments and Instr·ument Pane ls, 
Aircraft Installation Of 

Interference Limits and Methods of 
Measurementi Aircraft Radio and Elec­
tronic Installations 

Interference Limits, Test and Design 
Requirements, Aircraft Electrical and 
Electronic Equtpment 

Lighting Equipment, Aircraft, General 
Specification for Installation Of 

Tubi:rng, Chrome-Molybdenum, 4130 Steel, 
Seamless$ Aircraft 

Clamp~ Mounting, Aircraft Instruments 

Electricai Equipment, Installation of 
Aircraft, General Specification 

Tubing, Aluminum Alloy (615) Seamless, 
Roun~ Hydraulic System 

Electrical Equipment, Aircraft , Instal­
lation of, General 

Electrical Equipment, Alternating Current, 
Aircraft, Installation of, General Speci­
fication 

Plate, Plastic, Cockpit and Interior 
Controls Lighting 

Electric Poweri Aircraft, Characteristics 
Of 

SECRET 
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l-l Referenced Specifications (Cont'd) 

MIL-M-7911 

MIL-T-7935 

MIL-I - 8500A 

MIL-I-8700 

MIL-J-8711 

MIL-F-8785 

USAF Spee. 1817 

ANC-2 

US Radium R410AB 

98-24105-5 

CGSB 3-GP-22 

CGSB 3-GP-23 

CGSB 3-GP-25C 

CGSB 3-GP-26A 

AN-L-lA 

AN 3114 

CS-D-2 

CS-T-135 

CS-T-148 

M-7-6 

Marking , Identification of Aeronautical 
Equipment, Assemblies and Parts 

Towing Requirements and Provisions for 
Land and Carrier Type Military Aircraft 

Interchangeability and Replaceability of 
Component Parts for Aircraft 

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

Jack Pads, Aircraft, Design and 
Installation 

Flying Qualities of Piloted Airplanes 

Flutter, Divergence and Reversal of 
Aircraft, Prevention of 

Ground Loads Criteria (Oct. 1952) 

Marking of Airplanes and Airplane Parts 

Aviation Turbine Fuel - Type II 

Fuel, Aviation Turbine, Type I 

Aviation Fuel 

011, Hydraulic, Petroleum Base 

Luminescent Material, Fluorescent 

Receptacle, External Power 

Protective Treatment Schedule Landplanes 

Tube Assembly, Hydraulic and Pneumatic,. 
High Pressure 

Tube AsBembly, Oxygen System 

Tubing, Stainless Steel, Round , Close 
Tolerances, Hydraulic System 

SECRET 
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1.2 

1.3 

-------------------
REV. SEP 57 

Referenced Specifications (Cont'd) 

Avroca E-266 

Avro Report QC-E-9 

Avro Report 
P/AERO DATA/89 

Avro Report SR-4 

Dowcan 200 (Issue l) 

Environmental Test ing.,, Aeronautical 
and Associated E~uipment, General 
Specification for CF105 Aircraft 

Interchangeability - Working Lists 

Detailed Analysis of Flying Qualities 
of CF-105 

Compliance with ABC Standards 

Silicone Based Fluid (26 Oct. 1954) 

Precedence of Requirements 

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

(a) AIR 7-4 

(b) CAP 479 

{c) ARDCM 80-1 -

R.C.A.F. Specification for Supersonic 
All-Weather Interceptor Aircraft Type 
CF-105 

Manual of Aircraft Design Requirements 
for the Royal Canadian Air Force 

Handbook o I.nstru~tions for Aircraft 
Designers 

(d) The remaining specifications referenced in this specifi­
cation. 

Specification Amendments 

Any alteration to this M'.)del Specification, whether or not , 
such alteration results in a physical change to the aircraft, 
shall be submitted by the Company to the R.C.A.F. in the form 
cf a "Specification Amendment". 

1.4 Deviations 

Deviations are set forth in Appendix II to this document and 
are indicated throughout the text by the appropriate deviation 
number encircled in the left-hand margin. A_definition of "Dev­
iation" appears in paragraph 6.2. From the date of approval by 1 
the RCAF of the-Model Specification, required additional devi­
ations from the requirements of the specifications listed in 
paragraph 1.1 shall be submitted in the form of Specification 
Amendments. SECRET 
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SECTION 2 

SCOPE 

2.1 Aircraft 

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

The iterim aircraft shall be predicated on the development 
of an operational all-weather aircraft d~fined in AIR 7g4 
Issue 3. 

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

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

2.1.1.3 

2.1.1.4 

2. l .1.5 

2.1.1.6 

2.1.1.7 

2.1.1. 8 

This specification describes the following aircraft: 

R.C.A.F. name and mark number~ CF105 Mark I 

R.C.A.F. aircraft specification number - AIR 7-4 (Issue 3) 

Manufacturer's name - Avro Aircraft Limited 

Manufacturer ' s model designation - CF-105 Mark I 

Number of engines - two 

R.C.A.F. name and mark number of engine -

R.C.A.F. engine specification number -

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

Engine manufacturer's model de $J,.gnatton - J75 Model JT4A-23 
or J75 Model JT4A-25 

Engine Specification number - PWA 2611 or PWA 2605 

SECRET 
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~.2 Role 

The role ot the aircraft sball be that of a flight test 
vehicle leading to the production of high altitude, all­
weather, ~ight and day supersonic interceptor aircraft as 
defined by R.C.A.F. Specificatipn AIR 7-4. 

2.3 ~ 

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

SECRET 
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3.1 

3.1.1 

3.1.2 

Characteristics 

Three-View Drawing 

See Figure 1 Page 9. 

SECTION 3 
REQUIREMENTS 

Interior Arrangement Drawing 

See Figures 2 and 3 Pages 10 and 11. 

Performance 

The performance shall be estimated assuming: 

(a) The aircraft configuration as deso~ibed by this spec­
ification with all access panels, 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 the Engine 
Specification PWA 2605 (J75 model JT4A-25). 

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

Tabulated Performance 

Combat Load Factor at a speed of 
Mach 1.5, an altitude of 50,000 
feet, and a half fuel weight of 
54,705 lb. 

Maximum Level Speed at 50,000 feet 
and a half fuel weight of 54,705 lb. 

Combat Ceiling at a half fuel weight 
of 54,705 lb. 

With aircraft at Maximum Gross Weight 
( 64, 626 lb. ), and positioned at __ end . 
of runway; elapsed time from pushing 
first button to start first engine 
until aircraft becomes airborne: 

SECRET 

Estill)ated 

1. 15 

936 Kts. 

52,000 ft. 

0,77 min, 
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Tabulated Performance (Cont'd) 

Elapsed time to reach a level flight 
speed of Mach 1.5 and an altitude of 
50,000 feet from the time aircraft 
becomes airborne during take-off at 
Maximum Gross Weight (64,626 lb.) 
under sea level conditions: 

Take-off distance in still air at 
Maximum Gross Weight (64,626 lb.) at 
sea;.level, and ambient temperature 
or 38°c, to clear 50 feet obstacle 
(Maximum Thrust with afterburning): 

Landing distance from 50 foot 
obstacle in still air, at a 
maximum landing weight of 55,000 
lb., at sea level (drag pa~achute 
operative after touch,<ib:wnf: 

Touchdown Speed: 

SECRET 

Estimated 

5.77 min. 

6,000 ft. 

5,540 rt. 

149 Kts. 
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3.1.4 Performance Curves 

3.1.4,l Stalling Speed vs Weight - Figure 4 Page 13 

3.1.4.2 

3.1,4.2.1 

3.1.4.2.2 

3.1.4.2.3 

3.1.4.3 

3.1.4.4 

3.1.4.5 

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

Speed ~s Altitude - Figure 5 Pagel~ 

Rate of Climb vs Altitude - Figure 6 Pag-e 15 

Time to Height vs Altitude - Figure 7 Page 16 

Maneuverability· - Figure 8 Page 17 

Take-Off Distance vs Weight - Figure 9 Page 18 

Landing Distance vs Weight - Figure 10 Page 19 
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SEA LEVEL 
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3.1.5 We ight and Balance 

The estimated wei.ght for the f i r st a i. r craf t is as follows 
and includes test instrumentation and additional fire pro­
tection not described in t his specifi cation . ( For current 
weight stat11s refer to the latest issue of Avro Aircraft 
Report No . 7-0400-05~ 

3.1.5 .1 Basic We1&ht 

DESCRIPTION 

STRUCTURE 
Wing 
Fin and Rudder 
Fuse l age Structure Fwd.STA, 255 

STA 255 to 485 
AftSTA. 485 

LANDING GEAR 
Ma in Landing Gear 
Main L/G Doors and Fairings 
Nose Landing Gear 
Nose L/G Do ors and Fairings 

POWER PLANT AND SERVICES 
Engines J75 
Gear Box Installation on 

Fuselage 
Gear Box and Starter on Engine 
Engine Controls 
Engine De-Icing 
Fire Extinguishing System 
Engine Mounting and Brackets 
Fuel System 

FLYING CONTROLS GROUP 
Mechanical Flying Controls 
Fl ying Controls Electronics 
Flying Controls Hydraulics 

EQUIPMENT FIXED AND REMOVABLE 
Instruments 
Probe 
Oxygen System 
Ai r Conditioning System 
Hydraulic Utility System 
Drag Parachute 
Electrical System 

SECRET 

WEI GHT 
LB 

9,989 . 07 
999.96 

2,493 ,41 
1,664.90 
3,179.60 

1,959.62 
294 .36 
333.81 
24,54 

12,672.03 

237. 06 
150.18 
29.19 
70.37 
70.52 

189.19 
749.99 

904.40 
108. 00 
773 .42 

53.30 
23.00 
43.44 

712.69 
588 .36 

69 .69 
955 .20 

18, 327 

2,612 

14,169 

1,678 

7,033 
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3.1 .5.1 Basic Weight {Cont'd) 

DESCRIPTION 

EQUIPMENT FIXED AND REMOVABLE (Cont'd) 
Low Pressure Pneumatics 
Oil and Hydraulic Fluid Cooling 
Surface Finish 
I ntake De-Icing 
I nterim Radio and Radar 
Canopy Actuation 
Cabin Consoles 
Radar Door Actuation 
Radome Anti-Icing 
Cabin Insulation 
Cockpit Pressure Sealing 
Ejector Seats 
Instrument Pack structure 
Instrumentation 
Additional Fire Protection 

BASIC WEIGHT 

Maximum Gross Weight 

BASIC WEIGHT 
OPERATIONAL LOAD (less fuel) 
Crew 
Oil 
Alcohol f or Radome De-Icing 
Residual Fuel 
Oxygen Charge 
Engine Fire Extinguisher Fluid 
Water for Air Conditioning 

OPERATIONAL WEIGHT EMPTY 

Maximum Internal Fuel 2,544 Gal, 
@ 7. 8 tb ,/IJal. 
MAXIMUM GROSS WEIGHT 

one Half Internal Fuel 
HAIP FUEL WEIGHT 
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WEIGHT 
LB. 

39.01 
22.00 

100.00 
85.84 

756.70 
9~.41 
20.65 
10.00 
23.46 
11.91 
5.00 

186.00 
670.61 

2447,00 
155,00 

430.00 
130.39 

22.00 
218.40 

13.39 
25.00 

125.00 

43,819 

43,819 
964 

44,783 

19,843 
64 , 626 

9,921 
54;705 
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3.1.5.3 Unit Weights 

{a) 

{b) 

{c) 

{ d) 

Wing Group {Gross Area 1225 sq. ft.) 8.154 lb./sq. ft. 

Vertical Tail (Gross Area 158.79 sq. ft.) 6.298 
lb./sq. ft. 

Fuel System {Capacity 2544 Imp. Gal.) .295 lb./ 
Imp. Gal. 

Lubrication System - Not applicable. 

{e) Cooling System 

3.1.5.4 Balance 

- Not applicable. 

The e.g. limits of the aircraft are estimated to be: 

Forward Limit 

Aft Limit 

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

31~ of the M.A.C. (limited aerodynamic­
ally) 

SECRET 
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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 extende<i leading edge) ........ ... • 1225·.,00 

Aileron area (aft of hinge line)............ 66.55 
Elevator area (aft of hinge line)........... 106.90 
Vertical tail area (fhcluding rudder)....... 158.79 
Fin area . ....... o •••• o ••••••••• o • • • • • • • • • • • • 120. 62 
Rudder area (aft of hin~e line) ............ . 
Speed brake area - 2 - lProjected) ......... . 

38.17 
14.367 

sq. 
sq. 
sq. 
sq. 
sq. 
sq. 
sq. 

ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 

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

3.1.7.1 Wings (Reference Figure 13) 

Span . ..................... o ••••••••••••••• 50 ft. 
45 ft. 

4 ft. 
30 ft. 

o.oo in. 
0.00 in. 
4.98 in. 
2.61 in. 

Chord - Root . ... . ........ . ............... . 
- Construction Tip ..... . ..... . ..... . 

Mean Aerodynamic Chord ................... . 
Airfoil Section - Inner Wing 

- Profile ..... 0003.5-6-3.7 (Modified) 
- Camber. . . . . . . . . . . . . . 0075 (Modified) 

- Outer Wing 
- Profile ..... 0003.5-6-3.7 (Modified) 

. . . . . 0003. 8-6-3. 7 
- Camber. . . . . . . . . . . . . . 0075 (Modified) 

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

Anhedral. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 00 degrees 
Aspect Rat1·0 .. o. " •••• , •••• • •••••••••••••••••• 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 
- Tip ...... 25 , 735 

Horizontal Tail 

Not applicabl e. 
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Vertical Tail 

Span••·•••·····•···•···•···••••••······· 12 ft. 10.50 in. 
Chord - Root . . . . . . . . . . . . . . • . . . . . . . . . . . . . 19 ft. O. 00 in. 

,- Construction Tip . . . . . . . . . . . . . . . . 5 ft. 8. 00 in. 
Meah ierodynamic Chord ...•.•......•..... 13 ft, ~~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 ···•••·•·••·•·••···••••··••· 1.04 
Rudder - Span (average) .............•... 9 ft. 11.00 in. 

- Chord (average percent vertical 
tail chord)...... 30.00 in. 

Speed Brakes 

Span (each) .............................. . 
Chord .................................... . 

Height of Aircraft 

2 ft. 1.08 in. 
4 ft. 1.00 in. 

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

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

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

Pi,opeller 

Not applicable. 

Landing Gear 

T%'ead ,;,.·~ . . • • . • . • • . • . . • . . . . • . • . • . . . . . . . • . . • . • 25 ft . 1. 56 in. 
Wheel Base ··••··•·•·····•··••········••·· 30 ft. 1.00 in. 

Ground Angle 

Angle between aircraft reference line and 
ground static line . . . . . . . . . . . . . . • . . • . . • . • • • • 4. 55 degrees 

SECRET 
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Control Surfaces and Corres ondin Control Movements 
Not to be used or inspection purposes 

Ailerons: 
Elevators: 

Rudder: 
Speed Brake 

up and down 
up 
down 
left and right 

SECRET 

Surface 
Movement 

19° 
30° 
200 
30° 
60° 

Control 
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WING PLA},!FORM AND AIRPOll. DIMENSIONS AND DATA 

-NOT TO BE USED FOR 
INSPECTION PURPOSES 

\ 
\ 

\ 

) - · 
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3.2 Construction 

3. 2. 1 General Interior 

A pressurized compartmen~L,tor the accommodation of the crew 
and incorporating instru11fnts; controls; and stowages as 
described in the appvopriate sections of this specification 
shall be located in the nose secti on of the aircraft, The 
front cockpit sha ll be equipped to accommodate the pilot, 
and the rear cockpit equipped to accommodate an observer. 
It shall be possible for the pilot to perform all the nor-
mal and emergency functions r equired to f l y the aircraft 
without the a ssistance or presence of the second crew member. 
The cockpit compartment shall be enclosed by a fixed wind­
shield and two s plit clamshell type canopies . Equipment and 
service compartments shall be as described in paragraph 3.7.5. 

3.2 .2 Materials 

Materials used in construction of the airframe and contractor 
furni~hed equipment sha!l con.form to: 

(a ) 

(b) 

( C) 

Requirements issued by D.N.D or approved by the RCAF 
as covered by CAP 479 Part 5; or 

Requirements covered by ARDCM 80-1; or 

R.C.A.F. approYed Company Specifications . 

3.2.3 Standards 

Standards used in construction of the airframe shall conform 
to~ 

(a) 

(b) 

Standards issued or approved y the R.C.A.F.; as 
covered by CAP 479 Part 5; or 

ABC Standard~ to the extent agreed between the R.C.A.F . 
and the Company and as set forth in Avro report SR-4 , 

(c) Standards covered byARDCM 80-1; or 

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

3 .2.4 Workmanship 

All worlananship and shop practice shall be in accordance 
with accepted standards of aeronautical engineering practice. 
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3 • 2. 5 Produ·ction, Maintenance, and Repair 

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

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

(b) Requirements covered by ARDCM 80-1. 

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

3.2.6 Climatic Conditions 

The aircraft shall be designed to meet the environmental 
conditions given in ARDCM 80-1, and additionally for oper­
ation within the design flight conditions. 

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

3.2.7 Noise and Vibration 

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

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

3.2.8 Processes 

Processes used i n construction of the airframe and con­
tractor furnished equipment incorporated in the various 
systems installed therein shall conform to: 
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120 

Processes (Cont 1,d) 

(a) Requirement s issued by D.N.D. or approved by the 
R.C.A.F. ao covered b y CAP 479 Pa.rt 5., 07:' 

(b) Requirements covered by ARDCM 80-1. 

Finish 

The finish on all parts and components shall be in accord­
ance with R.C.A.F. approved Avro Aircraft Company Standard 
CS-D-2, and CAP 479 Part 5. 

3.2. 10 Colour Scheme and Identification Markings 

3.2.10.1 Colour Scheme 

3.2.10.2 

3.2.11 

3 .2. 12 

The aircraft exterior colour scheme and markings shall 
conform to (a) CAP 479 Chapter 6; or 

{b) Compa:-,,y drall'li::.g"'~ where not covered by (a). 

The ccckpit interior colo1_.:;.~ scheme s!'1all ccnf.orm to 
ARDCM 80-1, 

Ident1fication MarkinE_~ 

Aircraft components and air::ra!'t parts shall 1:-e marked 
in a ceordance with J'1IL-M-79H and Specification 98-24105-5. 

P1-..E_eUn~_Jdentif l cation 

All removable pipeline and electrical conduit in the air­
craft shall be marked in accordance with CAP 479 Chapter~ 
together with such additional markings as may be required 
by the specification governing each system. 

Electrical Circui~ Identification 
'------ -=--=~--'..;..----~ 

Identification of electrical circuits sha:l be in accord­
ance with the requirements of Specil'ication MIL-W-5088A~ 
and as additionally agreed between the R. C.A.F. and the 
Company as set forth 1. company Reports listed in Appendix 
III. 

Inter;:ihg,ngea'b UHy 

rnterchar.,geabiJ.ity and replac:eability sh.a.ll conform to 
the r,equii~ements of Specification JllfL- I-850CA and as set 
forth in .A:;ro Aircraft Report QC-E-9, 

SECRET , 
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3.2.14 Lubrication 

The lubrication schedule and types of lubricants to be 
used shall be a5 detailed in the De5cription and Mainten­
ance Instructions for the CF-105 aircraft. 

3.2.15 Equipment 

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

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

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

{c) R,C,A.F, approved Company Specifications. 

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

Where a degree of performance to meet the specification 
requirements is nbtainable only by a process of testing 
and/or selection or selective matching of Government 
supplied equipment, then such testing or selective pro­
cess shall not be considered a part of the requirements 
of this specification and upon the subsequent interchange 
of related components the aircraft performance obtained 
by such testing and selective process is no longer assured. 

Where failure of Government supplied equipment to provide 
a degree of performance necessary to meet the specificat­
ion requirements for the aircraft is indicative of a modi­
fication requirement of such equipment, then the Company 
shall notify the R,C.A,F. and recommend such modification 
for such equipment as it may deem necessary, but shall 
not undertake such a program of modification as a part of 
the requirements of this specification, 
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3.3 Aerodynamics 

3.3.1 General 

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

The aerodynamic characteristics of the aircraft shall be 
such as to permit the accomplishment of the primary role as 
defined in R.C.A.F. Specification AIR 7-4, except as limited 
by the J-75 engine installation. 

3.3.1.1 Special Characteristics 

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

A maximum camber of 0.75% C (negative) shall be incorpor­
ated in the wing design in order to effectively reduce , 
the required elevator deflection at design speed and alti­
tude, thus effectively reducing the trim drag. 

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

(a) 

(b) 

(c) 

Induce (at supersonic mach numbers) an oblique shock 
wave near the lip of the ramp and a shock wave nor­
mal to the ramp in order to reduce intake pressure 
losses. 

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

Provide for a minimum amount of spillage drag at 
supersonic mach numbers. 

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

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

3.3.1.2 Aerodynamic Data 
I 

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

3.3.2 Stability and Control 

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

3.3.3 Aero-El asticit y 

Flutter and divergence calculations shall be computed in 
accordance wi th the requ i rements of u.s.A.F. Specification 
1817 . 
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3 .4 Structural Design Criteria 

~The structural design or the aircraft shall be in accordance 
fcili\~with the requirements of Specification MIL-S-5700 and limit 
vOload fact ors as stated below, and shall be based on a weight 

for stress analysis or 47,000 lb , 

3.4,l Limit Flight Load Factors 

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

Maneuver --­
Positive 
Negative 

Positive 
Negative 

+-7,33* 
-3,00 

*The limit load factor shall decrease from 7,33 due to 
the effect of skin temperature rise a s shown on flight 
envelopes 12 to 20 inclusive . 

**Vertical Velocity of 55 feet per second. 

Weight in Excess of 47,000 Lb, 

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

Maneuver 
n

1 
- 47000n 

w 

= (n-1) 47000 + l 
w 

Flight Envelopes 

In addition to the above 
shall be as shown in the 

Sea r..evel 
10,000 feet: 
20,000 feet: 
30,000 Feet: 
Tropopause : 
40,000 feet: 
50,000 feet: 
60,000 feet: 
70,000 feet: 
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3.4.1.3 Flight Envelopes (Cont'd) 

0 

0 

0 

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 

• Positive Structural Maneuver Limit 
= Negative Structural Maneuver Limit 
= Limit Dive Speed 
• Positive Gust-Vertical Velocity Gf 55 ft. 

per second 
• Negative Gust-Vertical Velocity of 55 ft. 

per se,cond -

Load Factors in Roll 

The limit flight maneuver load factors in rolling shall 
be in accordance with the requirements of MIL-S-57O2 ex­
cept that the maximum load factor in a rolling pull-out 
shall be 4 .89. • 

Load Factors in Spin 

The limit flight maneuver load factors in spin shall be 
in accordance with the requirements of MIL-S-57O2 except 
that yawing velocity in a flat spin shall be reduced 
from 5 radians per second to 3.5 radians per second. 

Limit Ground Load Factors 

The design limit ground load factors shall be computed in 
accordance with the requirements of Specification .Bulletin 
ANC-2. 

Limit Diving Speed 

The limit diving speed shall be as shown on the, flight 
envelopes (Reference paragraph 3.4.1). 

3.4.4 Ditching Criteria 

Not applicable. 

3.4.5 Ultimate Loads 

All limit loads derived from the above criteria shall be 
multiplied by 1.365 to obtain ultimate loads, 
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3.5 Wing Group 

3,5,l Des cr1.ption and Component~ 

The wing shall be a delta type of full cantilever, all 
me tal , stressed skin construction, comprising six main 
sections on each side of the aircraft center line: 

Inner Wing 
Outer Wing 
Leading Edge 
Trailing Edge 
Elevator 
Aileron 

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

3.5.2 Construction 

3.5.2. 1 Inner Win~ 

The inner wing shall consist of two sections. 

An inner wing torque box section shal l form the main 
structural support of the wing assembly and shall consist 
of four spars, machined skins with spanwise i ntegral 
st1Xfeners, and chordwise ribs. The three bays f ormed 
by the spars shall constitute four integral fue l tanks. 
The wing torque box section root shal l be attached to 
the corresponding root of the opposite wing and t o a 
wing center box at a manufacturing Joint. 

The forward section of the inner wing shall comprise a 
front spar~ a transverse auxiliary spar~ chordwi se ribs 
forward of the auxiliary spar, and ribs aft of the auxil­
iary spar running parallel and normal to the axis of the 
retracted landing gear leg. The forward section shall 
incorporate two integral fL!el tanks and shall house the 
main landing gear assembly . This section shall be attached 
at manufacturing joints to the main spar, the opposite wing 
root, and the canter fuselage which is indented into the 
delta configuration. 

3.5.2 .2 outer Wing 

The outer wing shall comprise five spars, stringers, 
chordwise inboard and tip ribs 2 and ribs runni ng nor mal 
to a wing tangency line . It shal l be attached to the 
inner wing by bolts with loads transmitted to the inner 
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3.5.2 ,2 Out er Win£; (Cont'd) 

wing t hrough the skin attachment, at a front s par joint, 
a rear spar Joint, and three intermediate vert ical shear 
Joint s . The outer wing shall house the a i leron control 
unit forward of the rear spar. 

3.5.2 .3 Leading Edge 

The leading edge of the wing shall comprise t hree sections 
with structural ribs running normal to the front s par line. 
As a structural asoembly the leading edge shall s upplement 
the structure of he inner and outer wing pane l s. At the 
out er chord of the inner wing panel the leading edge shall 
be slotted 5% of the chord and 6½ 11 spanwise. The leading 
edge from outboard of the slot to the wing tip sha ll be 
extended forward along the chord line lo% of the chord. 
The leading edge assembly shall be attached to t he inner 
and outer wing panels at manufaoturing Joints. 

3 .5.2.4 Trailing Edge 

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

An inner trailing edge shall extend outboard from the 
wing center box to the inboard chordline of the elevator 
and shall be a manufacturing detail build-up section of 
s ix spanwise beams and ma.chined skins bolted at manu­
facturing Joints to the rear spar, the wing cent e r box, 
and the center trailing edge. The inner trailing edge 
section shall house the elevator control unit. 

A center trailing edge, f'1>rming an elevator control box, 
shall extend the full span of the elevator and sha ll com­
prise an elevator hinge spar and chordwise ribs, six of 
which shall support the elevator control linkage. The 
center trailing e ge section shall be bolted to t he inner 
and outer wing panels and to the outer trailing edge. 

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 approxi­
mately 74° to the sparj seven of which shall support the 
aileron control linkage. The outer trailing edge section 
shall be attached to the rear spar of the outer wing panel 
at a manufacturing joint. 
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Ailerons 

The ailerons shall be of stressed skin construction; utiliz­
ing aluminum alloy skins, a hinge spar, and ribs running 
normal to the spar line. Seven main ribs shall connect t o 
the aileron linkage in the outer trailing edge 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 190 up and 19° 
down from the hinge center line. The centroid of the ailer­
on area shall be 19.138 feet from the aircraft center line. 
The design of the flying control system and its power oper­
ation shall obviate the necessity for aerodynamic and static 
balance. 

3.5.4 Aileron Tabs 

Not applicable. 

3.5.5 Lift and Drag Increasing Devices 

Not applicable. 

3.5.6 Speed Brakes 

0 

Speed brakes installed on fuselage (Reference paragraph. 
3.7.6). 

Elevator 

The elevator shall be of stressed skin construction, utiliz­
ing alum1num alloy skin, a hinge spar, and ribs running nor­
mal to the spar line. Six main ribs shall connect to the 
elevator linkage in the wing center trailing edge section. 
The elevator shall be hinged to the wing trailing edge by a 
piano hinge along the top side for the full span of the mov­
able surface and shall be fully shrouded along the unders ide . 
The angular motion of the elevator shall be 30° up and 20° 
down from the hinge center line. The design of the flying 
control system and its power operation shall obviate the 
necessity for aerodynamic and static balance. 

Elevator Tabs 

Not applicable. 

SECRET 



PAGE 47 

-~.~--------------------A--AM_S_-_10-5/-1 ~~ DECEMBER 1956 

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 
a section of the wing group. 

Stabilizer 

Not applicable. 

Elevator 

Due to the 
shall be no 
included as 

Elevators installed on wing surface (Reference paragraph 
3.5.7). 

Elevator Tabs 

Not applicable. 

3.6.5 Fin 

3.6.6 

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

Rudder 

The rudder shall be of stressed skin construction and shall 
comprise a hinge spar, an intermediate spar, and ribs run­
ning normal to the hinge spar line. The rudder shall be 
supported from the fin by seven hinge ribs, five of which 
connect to the rudder control linkage. The angular motion 
of the rudder shall be 30° either way from the aircraft centre 
line. The design of the flying control system and its power 
operation shall obviate the necessity for a~rodynamic and 
static balance. 
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3.7 Fuee l ase 

3.7.1 Description 

The ruselage Bhan be arranged below and extend torward ot 
the wing and shall be designed to house two turbo-jet 
engines, a crew ot two, and the major proportion ot the' air­
cratt service components. The fuselage shall be ot rounded 
cross-section from the nose probe to the engine air intakes 
and cockpit where it shall evolve into a slab-sided horizon­
tally oblong cross-section. A pilot~ V-type windshield and 
a semicircular cockpit enclosure shall protrude above the 
fuselage lines and shall tair into a dorsal fairing extending 
art over the fuselage and wing upper surface to the vertical 
tail and rear fu selage, 

3.7.2 Construction 

3.7.3 

ffi 

The fuselage shall comprise a radar nose, nose fuselage, 
center tuselage, duct bay» engine bay , and rear fuselage, 
joined at manufacturing joints . The fuselage shall be or 
stressed skin construction utilizing aluminum alloy and 
magnesium alloy skins» with vertical bulkheads, frames and 
longitudinal stringers in the radar nose, nose fuselage and 
center fuselage sections and c lose pitched frames and longer­
ons in the duct bay, engine bay and rear tueelage. Steel, 
magnesium, inconel 'X' 2 and titanium ahall be utilized in 
both primary and secondary structure, as required. Loads 
shall be transmitted between the fuselage and inner wing, 
by internal center struts between the tuselage ma.in frames 
and inner wing spars 3 and through tuselage skin - underwing 
skin joints. 

Crew Stations 

The crew stations shall provide for a pilot and an observer 
seated in tandem cockpits in the nose fuselage, The cockpits 
ahall be separated by a bulkhead with a transparent access 
door installed on the bulkhead to provide vision and communi­
cation between the two crew stations. The cockpits shall be 
pressurized in acc ordance with paragraph 3.22.1 and suitable 
insulation shall be installed to minimize heat transfer from 
the adjacent skin. The cockpit compartment shall be enclosed 
by a fixed windshield and two split clamshell type canopies. 

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

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

The line of vision from the pilot's cockpit shall be direct­
ly forward to a line 12½ degrees below the horiz on, aft to 
120 degrees on both sides from a line directly forward, and 
with reasonable pilot movement, vertical vision on each side 
to a line 30 degrees below the horizon. The pilot's cockpit 
shall provide 25 inches clearance across the normal shoulder 
location and 36 inches clearance across the normal elbow 
location. 

Pilot's Cockpit 

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

Switches (Operative) 

Canopy Opening (Normal) 
Air Conditioning 
Pressurization Dump Valves 
Air Conditioning De-fog 
Rain Repellant 
High Altitude Light 
Fire Warning and Extinguishing 
Second Shot Fire Extinguishing 
Taxi and Landing Lights 
Navigation Lights 
Engine Starting 
Master El e ctrical 
Alternator 
Master warning Test 
Master war ning Reset 
Artificial Horizon Erection 
Engine Re light 
Press-to-test Oxygen Pressure 
Speed ,Brake 
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Controls (Operative) 

Air Conditioning ,, , 
Cockpit Lighting ON-OFF and 

Intensity 
Landing Gear 
Power Control (Throttle) 
Anti-g Valve 
Emergency oxygen Starting 
Drag Parachute 
Parking Brake 
Rudder Pedal Adjustment 
J4 Compass 
Canopy Opening (Emergency) 
Radio Compass AN/ARN-6 
Intercom AN/AIC-10 
I,F.F. AN/APX-6 
UHF Radio AN/ARC-34 
Seat Adjustment 
Manual Harness Release 
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Pilot's Cockpit (Cont'd) 

Switches (Operative) 

Press-to-Transmit 
Damping System ON-OFF 
Damping System Engage 
UHF Antenna Selector 
RMI Function Selector 
Nose Wheel Steering 
Elevator and Aileron Trim 
Rudder Trim 
UHF /I.F .F. Emergency Test 

Controls (Operative) 

Canopy Lock 
Seat Ejection 

Automatic Flying Control System Disconnect 
Da~ and Night Lighting 
DC Reset 
Anti-Skid 
Observer Bail-Out 
Engine Fuel 
Fuel Cross Feed 

Switches (Non-Operative) 

~issile Firing Trigger 

Observer's Cockpit 

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

Switches 

Press-to-test Oxygen Pressure 
Canopy Opening (Normal) 
High Altituee Light 
Press-to-Transmit 
I,F.F./TACAN Antenna Selector 
RMI Needle 
Cockpit Lighting ON-OFF and 

Intensity 
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Controls 

Manual Harness Release 
Seat_.Ejection 
Seat Adjustment 
Emergency Oxygen Starting 
Canopy Opening (Emergenc~ 
Anti-g Valve 
Canopy Lock 
Radio Compass AN/ARN-6 
Intercom AN/AIC-1O 

• ·,r. 
v 

••• ,;.-l. ,· • , . ( ·! 
- .. ' • • J,' ·-

Controls (Non-Operative) 

TACAN AN/ARN-21 
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Cargo Compartments 

Not applicable. 

Equipment Compartments 

~ ompartments and bays as listed in the following s ub­
par agraphs shall be provided for the equipment and com­
ponents of propulsion, armament, electronics, and services 
s ys t ems . Compartments and bays housing equipment and/or 
components requiring a maintained temperature and/or pres­
sure sha.11 be suitably insulated, sea:I.ed, and vent ed as 
required . (Reference Section 3.22, Air Conditioning) 

Nose Electronics Compartments 

The radar nose shall comprise two electronics compartments. 
The forward compartment shall 1be constructed of plastic 
bonded fibreglass and shall be detachable. The aft compart­
ment shall comprise the fuselage structural ar ea forward of 
the pilot's cockpit. Access to the aft compartment shall be 
provided by two doors, one on either side of t he fuselage. 
Conditioned air shall be supplied to the compar tments and 
equipment housed in the compartments. 

Nose Wheel Well Compartment 

Space in the nose whee l well shall be utilized for the 
'.installation of electrical and associated equi pment . Con­
ditioned air shall be supplied to maintain the temperature 
of the forward end of the well, Access shall be gained 
through the open wheel well door. 

Battery Compartment 

A battery compartment shall be located in the nose wheel 
well with access provided to the compartment through the 
open wheel well door. The compartment shall be provided 
with conditioned air and shall be suitably treated against 
corrosion. 

Forward Fuselage Electronics Compartment 

The forward fuselage electronics compartment shall be 
located immediately forward of the armament pack bay . 
Conditioned air shall be provided to the compartment and 
installed equipment . Access shall be provided through 
hinged doors on the underside and sides of the f uselage. 
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3.7.5.7 

3.7. 6 

Air Conditioning Equipment Bay 

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

Oxygen Bay 

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

Armament Pack Bay 

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

Service Bays 

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

Dorsal Electronics Compartment 

The dorsal electronics compartment shall be located in 
the dorsal fairing at app~oximately a mid-wing position, 
The compartment and equipment shall be supplied with 
conditioned air and access to the compartment provided 
by the removal or a section of the dorsal fairing, 

Speed Brakes 

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

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

3.7.7 Fuselage Power Plant Installation 

Reference Section 3 . 10. 
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3.8 

0 

Landing Gear 

Description 

The landing gear shall be an electrically controlled 
hydraulically actuated tricycle type. The . main lanc!1ng 
gear sh~ll retract inward and forward into the inner wing 
on a line at 50° to the aircraft center line. The nose 
gear shall be steerable and shall retract forward into the 
nose fuselage. The hydraulic actuating system shall be de­
signed 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 ih accordance with the 
requirements of R.c.A.F. Specification AIR 7-4, and ARDCM 
80-1, except as stated in Appendix II and as additionally 
stated herein. 

3.8.2 Main Landing Gear 

3.8.2.1 Description 

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

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

3.8.2.2 Wheels, Brakes and Brake Controls 

The main wheels shall be demountable and fitted with anti­
friction bearings and hydraulically operated multiple disc 
brakes. A skid detector shall be installed in the outer 
end of each wheel axle to govern a .brake anti-skid hydraul­
ic control valve. The hydraulic pressure available for 
normal brake operation shall be a maximum of 2130 psi, 
and for emergency operation a maximum of 1500 psi (Refer­
ence paragraph 3 .14. 1. L3). 
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3.8.2.2 Wheels, Brakes and Brake Controls (Cont'd) 

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

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

3,8.2.3 Tires 

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

3.8.2.4 Shock Absorbers 

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

3.8.2.5 Retracting, Extending.and Locking Systems 

3.8.2.5.1 Retraction 

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

3.8.2.5.2 Ex.tension 

Each main landing gear shall be extended outward and 
aft by gravi t y and drag until a downlock is engaged, 

During the extension cycle, the gear shall be length­
ened and locked, and the bogie rotated to lie in a 
plane parallel t o the aircraft center line. 
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The downlock and uplock for each main gear shall be 
designed to engage mechanically and to be released by 
hydraulic actuators . The shock absorber downlock in 
the gear main strut shal l be designed to lock and un­
lock mechanically. 

3.8.2.5,4 Controls 

3. 8.2.6 

A pilot operated landing gear retraction and extension 
selector shall be installed to control the actuation of 
both main gears and the nose gear. A lock shall be 
incorporated in the selector to prevent UP selection 
unti l micro-switches have been closed by full extension 
of the shock absorbers. The actuation of the main gears 
and the main gear locks shall be hydraulically sequenced 
in relation to the actuatiDn of the main gear doors and 
door locks {Reference Section 3,14 ). It shall be possible 
to reverse the motion of the landing gear, during the re­
traction or extension cycle, by reselection . 

A dual purpose warning light shall be i nstalled in the 
knob of the selector to show either a steady light, in'­
dicating the landing gear is in mot ion and not loc~ed 
up or down, or, a flashing light, warning that both 
engine throttle levers are retarded to 173 full throttle 
or less and the landing gear is retracted. A composite 
landing gear position indicator with a three-way indi­
cator for each main gear shall be installed near the 
selector. 

Emergency Extension 

Operation of a push button shall release a gate and per­
mit the landing gear selector l ever to be depressed below 
the normal DOWN position. This action shall release a 
pneumatic charge into the·landing gear sub-system to 
release all locks, actuate the doors, and permit the 
main landing gear to extend and automatically lock in 
the fulljy extended position. 

Doors and Fairing~ 

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 pivo~ed end 
of the main strut. The main door shall oe hinged parallel 
to the aircraft center line and hydraulically actuated. 
The pivot door shall be hinged parallel to the ma.in gear 
pivot line and actuated by a lirikage to the main strut. 
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3.8.2.6 Doors and Fairings (Cont'd) 

The main door shall be locked 1n, and unlocked from, the 
down position by a lock within the door actuator and 
locked in the up position by mech,anically . engaged locks 
which shall be released by hydraulic actuators. 

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

3.8.2.7 Inspection and Maintenance 

Access doors shall be installed on the underside of each 
inner wing to provide access to the main landing gear re­
traction actuator. 

3.8.3 Auxiliary Landing Gear (Nose Gear) 

3.8.3.1 Description 

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

.fll,hydraulic self-centering actuator shall be installed on 
the gear main strut and linked to the nose wheel suspens­
ion lever to provide for castoring with self-centering of 
the wheels, or for steering when steering is selected • . 

0 The nose wheels shall castor, or be steerable, up to 55 
on either side. Shimmy damping restrictor valves shall 
be installed in the steeri ng actuator hydraulic circuit 
to oper ate when steering is not selected. 

Wheels 

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

3.8.3.3 Tires 

A tubeless tire (u.s.A.F. 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. 
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Shock Absorbers 

The shock absorber shall be of liquid spring design with 
provision for topping up in situ. The s hock absorber 
fluid shall be a blend of silicone oil and hydraulic oil 
to Specificat ion Dowcan 200. ' 

3.8.3.5 Retracting, Extend1ng 1 and Locking Systems 

3.8.3.5.1 Retracti on 

The nose landing gear shall be retracted forward and 
up by an 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 assuring positive landing gear travel and 
positioning in the nose wheel well. 

Extension 

The nose 1an1,iing gear shall be extended aft by gravity 
and drag until a do~nlock is engaged . 

Lockihg 

The uplock and downlocl{ 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 hydraulically sequenced with the nose landing gear 
door (Reference Section 3.14). 

Controls 

The nose landin0 gear shall be controlled in conjunction 
with the main gear. A three-way landing gear position 
indicator for the nose gear shall be installed as part of 
a composite landing gear position indicator. (Reference 
paragraph 3.8.2,5.4). 

Emergency Extension 

The emergency extension of the nose landing gear shall 
be affected by the means employed for the main landing 
gear (Reference paragraph 3.8.2.5.5,). 

Steering Control 

Steering selection shall be by continuous pressure on a 
push button on the pilot's control column . A microswitch 
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3.8.3.6 Steering Control (Cont'd ) 

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

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

3.8 .3.7 Doors and Fairings 

The retracted nose landing gear shall be enclosed within 
faired lines of the front fuselage by a door and a fair ­
ing. The nose gear door shall be hinged to the right hand 
edge of the nose wheel well and shall be hydraulically 
actuated; the nose gear fairing shall be hinged to the 
aft edge of the nose wheel well and actuated by the no·se 
gear. The door shall be locked in, and unlocked from, 
the down position by a lock within the door actuator, 
and locked in the up position by mechanically engaged 
locks which shall be released by an.hydraulic actuator. 

3.8.3.8 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 Description 

A "fist" type ribbon drag parachute pack, including a 
spring opened pilot parachut~, shall be stowed in a com­
partment in the top of th~ etinger between the two eng­
ine jet pipe fairings. The pack shall be retained by two 
doors which shall maintain the skin line when closed and 
receed below the skin line when opened. 
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® 
Release Gear 

The parachute shall be streamed or Jettisoned as required 
by a mechanical release controlled by the pilot. The para­
chute shall be attached to the aircraft structure by a 
shear pin to permit breakaway or the attachment at a pre­
determined load. 
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3.9 

3.9.1 

Surface Control System 

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

The primary flight controls shall be powered by two independ­
ent hydraulic power circuits with normal Manual Mode control 
effected through command electro-hydraulic servos, and Emer­
gency Mode control effected through mechanical linkages in­
stalled to control the surface actuator valves. Artificial 
pilot feel systems shall be provided for both the Manual and 
Emergency Modes of control. Space provision shall be made 
for an automatic flight control system. An artificial damp­
ing system shall be installed to provide flight damping and 
stabilization about all three axes, sidesiip minimization 
in maneuver, and spiral ·sta15i11ty; in the Manual Mode of 
control; and yaw axis damping and stabilization only in 
the Emergency Mode of control. Structural provision shall 
be made in the wing and fin structure for the instllation 
of buzz damper units for each control surface. 

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

Primary Flight Control System 

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

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

Three warning lights shall be installed in the pilot's 
• th t UON" warning indicator panel, one to indicate a power 

has been selected but neither mode of control has been 
selected, one to indicate selection of Emergency mode of 
control and one to indicate disengagement of either the 
roll or'pitch axis of the damping system {Reference para. 
3.9.4.2). Indication of flying control system hydraulic 
power failure shall be provided by two warning indicator 
lights and the Master warning indicator lights (Reference 
paragraph 3.14.1.2.1). 
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3.9.1.4.1 

Elevators 

The control column shall be linked to elevator actuator 
control valves by bell cranks, quadrants, cables, and 
push rods, with stick force transducers installed in the 
control column. In the manual mode of control the trans­
ducers shall transmit the pilot's input stick forces as 
electrical signals through an amplifier to the elevator 
parallel (command) servo. Stick force 7 command signals 1-

shall be limited such that "g" loads exceeding the struct­
ural integrity of the aircraft shall not be transmitted. 
The parallel servo shall be connected by a mechanical link­
age to the control valves of the elevator hydraulic act­
uators. In the emergency mode of control the parallel 
servo shall be in idling configuration, with the control 
column movement transmitted through the mechanical link­
age direct to the actuator control valves. 
Ailerons 

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

Co-ordinated rudder control in the manual mode of control 
shall be provided by the damping system (Reference para­
graph 3.9.4.2J\}. A mechanical linkage comprising bell 
cranks, quadrants , cables, and push rods shall connect 
the rudder pedals to the rudder hydraulic actuator con­
trol valves for the emergency mode of control, and to 
permit the pilot to override the damping system rudder 
co-oridination functions during maneuvers requiring un­
co-or6inated control. 

Artificial "Feel 

Manual Mode Artt.ficial Feel 

Manual mode artificial feel for the elevators, shall be 
provided by feel springs earthed to the aircraft structure, 
the earthing point being monitored by the differential 
pressure across the piston of the parallel servo such 
that feel springs relieve the servo load. The stick 
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3.9.1,4.2 

3.9. 1,5 

3.9.1,6 

Manual Mode Artificial Feel (Cont'd) 

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

Manual mode artificial feel for the ailerons shall be 
provided by the parallel servos which shall provide 
feel reaction against control column movement. Aileron 
stick force per unit rate of roll shall be approximately 
constant. 

A rudder feel and trim unit shall be ins talled a nd shall 
incorporate an electrically driven adjustment linkal$e .'ffhich 
Bhall automatically govern the rudder pedal loao pe r unE 
of rudd~r surface deflection as a function of the com­
pressible dynamic pressure . 

Emergency Mode Artificial Feel 

Elevator and aileron emergency mode artificial feel 
units shall comprise positional spring units installed 
between the control linkage and the aircraft structure, 
with electrical trimming devices incorporated between tl:e 
feel units and the structure. A bob-weight installed on 
an elevator control linkage torque tube shall supplement 
the elevator feel unit, providing additional feel in 
proportion to the "g 11 load in the pitching axis. The 
rudder feel shall be as described for the manual mode. 

Cable Tensioning Devices 

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

Vulnerability and Duplication 

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

3.9.2 Secondary Flight Control System 

3.9.2.1 Lift and Drag Increasing Devices 

r .. . , 3.9.2.2 

Not applicable. 

Speed Brakes 
Two rectangular. speed brake panels shall be installed on 
the underside of the fuselage, the panels being extended 
by hydraulic actuators to present a braking area to the 
slipstream. The hydraulic actuators shall be controlled 
by a manually operated switch incorporated in the right 

SECRET 



PAGE 65 
AAMS-105/1 

DECEMBER 1956 E ~ 
-------------------------- -----

Speed Brakes (Cont'd) 

hand engine throttle lever in the pilot's cockpit. The 
switch shall be of the 3-position type with EXTEND, HOLD, 
and RETRACT positions and shall control the actuators 
through an hydraulic selector valve. The selector valve 
shall limit speed brake extension to speeds below Mach l 
and shall control the degree of deflection in relation t; 
speed brake air loads (Reference paragraph 3.14.1.1.4 ) . 

Trim Control Systems 

Aircraft trim for both the normal and emergency mode of 
c ontrol shall be effected by the actuation of an elevator 
and aileron trim selector button installed on the control 
column grip and a rudder trim switch installed on the pi l ot'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 f orce. 

Elevator and aileron trim for the emergency mode of cont r ol 
shall be provided by trim units reposit ioning the earthing 
~oint of the feel units. Rudder trim for bQth the manual 
and the emergency mode shall be provided by the rudder f eel 
and trim unit (Reference paragraph 3.9.1.4.1). 

3 . 9. 4 Automati c Flight Control Systems 

3. 9 . 4.1 Automatic Pilot System 

Not applicable . 

Artific ial Damping System 

The damping system shall operate through the flying con­
trol hydraulic system with n~rmal damping operable in 
conjunction with the Manual M~de of control and emergency 
damping operable in conjunction with the Emergency Mode 
of c·ontrol. 

Electrical power for operation of the damping system shal l 
be provided by the aircraft power supply. A system fail ure 
in either the primary flight control s Manual Mode of con­
trol or the damping system normal operation shall automatic­
ally transfer the damping system to emergency operation . 
Pilot control of normal and emergency damping sha ll be 
effected in conjunction with Manual Mode and Emergency 
Mode selection with roll and pitch axis cut-o~t re-

11 engagement controlled through the Manual Mode engage 
: switch (Reference "Paragraph 3 • 9, l) • 
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Artificial Damping System(Cont'd ) 

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

Normal Damping 

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

Provision shall be made in the rudder damping circuit 
to permit the pilot to produce intentional sideslip, To 
safeguard the aircraft in the event of failure of the 
normal damping system, maneuver sensitive pitch and roll 
cut-out switches and a maneuver sensitive yaw axis trans­
fer switch shall be installed to disengage the normal 
damping system and engage the emergency mode artificial 
feel and emergency yaw axis damping. The switches shall 
select the emergency function prior t o the structural 
integrity limits being exceeded. It shall be possible 
to re-engage the normal dampi~ by means of the "engage" 
switch in the pilot's cockpit (Reference paragraph 3.9.1). 
To prevent structural damage due to inertia-cross-couplitlg 
effects of high rolling velocities, the _maximum command 
rate of roll shall be automatically decreased whenever 
sufficient sideslip occurs to exceed approximately half 
the allowable structural loads. 

Air data from pitot and static systems, (Reference para­
graph 3.13.2), shall be combined with data from the 
damping system flight sensing instruments (gyros, ac­
celerometers) for scheduling of aileron, elevator, and 
rudder, position control signals. These scheduled 
signals shall be continuously transmitted by magnetic 
amplifiers to the appropriate differential servos 
located on the actuation jacks of the control surfaces. 
In response to the applied signals the differential 
servos shall operate the hydraulic valves which control 
the surface actuation jacks resulting in adjustment of 
the control surfaces according to the sensed aircraft 
stability requirements, Me chanical and electrical 
feedbacks in the system provide closed loop stabili-
zation. 
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3.9.4.2.2 Emergency Damping 

The emergency damping shall effectively comprise a 
duplication of the normal yaw axis damping channel com­
ponents, to provide a limited struc t ural integrity pro­
tection 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 Section 

3. 10.1 Description and Components 

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

3. 10.2 Construction 

Construction shall be in accordance with paragraph 3.7.2. 

3 .10.3 Engine Mounts 

The engine mounts shall provide two planes of attachment 
for securing the engine to the aircraft structure. 

The forward engine mounting shall consist of two ball-and­
socket joints. A spanwise beam, suspended from the wing 
structure, shall provide mating attachment points for t he 
irboard moun~ of each engine. The male half of the inboard 
mount shall be attached to the pad provided on the engine 
forward housing. The inboard mounts shall be designed to 
absor·b longitudinal, vertical, and side loads, and to permi t 
the engine to pivot about the mounting point. Separate 
engine supports suspended from the wing structure shall 
provide attachment points for each outboard engine mount. 
Each support shall contain the ball and socket joint, 
which shall be secured to a conical spigot attached to 
the pad provided on the engine forward housing. The out­
board mounts shall be designed to absorb vertical loads 
only. 

The hangar-type rear engine mount shall have three attach­
ment points~ one on the engine vertical center line, and 
two (one inboard and one outboard) on the horizontal center 
line. The center point shall be secured to the wing struc­
ture by a pinned joint, designed to absorb side loads only . 
The inboard and outboard mounts shall be secured by hangar 
linkages to supporting brackets on the wing structure where 
they shall be spherically jointed to an interconnecting 
horizontal member. The hangar linkage shall be designed 
to accept vertical loads only, and to prevent unacceptable 
deflections from being transmitted to the engine turbine 
housing. Provision shall be made in each outboard linkage 
for vertical adj~stment of the engine during installation, 
with lateral adjustment provided at the center mount. 

3. 10.4 Vibration Isolation 

Not Applicable. 
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3.10.5 71re Walle 

The engine shrouds and eteel liners desc'r.ibed in par~graph 
3.11.2 shall form the fire walls. 

3.10.6 Cowling and Cowl Plap~ 

3.10.7 

@) 

Not applicable. 

Inspection and Maintenance 

Access doors shall be provided for inspection, maintenance, 
removal and installation of engines and accessories. The 
fuselage tail cones and e,tlnger shall be removable for 
engine change. 
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3,11 Propulsion 

The propulsion system shall be designed to the requirements 
of R.C.A.F. Specification AIR 7-4 and ARDCM 80-1 exce t as 
st~ted herein and in Appendix II (Deviations). P 

3,11,l Engines 

3.11.2 

The aircraft shall be powered by two Pratt and Whitney J75 
turbojet engines. Each engine shall have a static sea level 
military thrust rating of 15,500 pounds and a maximum thrust 
rating, with afterburner, of 23,500 pounds. (Reference 
P.W.A. Specifications 2611 and 2605), 

Engine Installation 

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

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

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

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

Engine mounts shall be in accordance with paragraph 3.10.3 
and the afterburner shall be mounted rigidly to the engine, 

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

Engine installation and removal shall be carried out using 
an engine stand, Rails installed from the stand to brack­
ets within the engine shroud, shall, on engine installatioq 
automatically locate the engine in the mounting position. 
Securing of the engine mounts shall lift the engine suffic­
iently to permit removal of the rails. 
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3.11.3 Engine Driven Accessories 

3,11,3,l Description 

An alternator, with constant speed hydraulic drive shall 
be mounted on the accessories pad at each engine i~let 
face. The constant speed drive shall consist of a com­
bination hydraulic pump and motor, the fluid for which 
shall be supplied from the accessories gear box oil sys­
tem. 

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

3,11,3,2 Remote Gear Boxes and Drives 

3.11.4.1 

@ 

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

Air Induction System 

Description and Components 

The air intakes shall be located outboard of the crew 
stations. They shall be approximately "D" shaped and 
external compression shall be achieved by a two dimension­
al 12° wedge shape ramp attached to the side of the fuse­
lage. The duct from inlet to engine shall diverge from 
5,6 square feet at the inlet to 7.1 square feet at 9 feet 
from the inlet, then hold a constant diameter circular 
section back to the compressor face. 

The boundary layer air of the fuselage shall pass beneath 
the ramp leaving the "clean" air to approach the intake. 
This air in turn builds up its own boundary layer which 
shall be bled off through a porous strip on the ramp 
parallel to the duct intake face and discharged through 
a· reverse scoop on the underside of the ramp. The air 
then entering the intake shall have the least possible 
turbulence, therefore the maximum relative speed (ram 
pressure). 
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3.11.4.2 Air Filters 

Not applicable. 

3.11.4.3 Intercoolers 

Not applicable. 

3.11.5 Exhaust System 

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

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

The design of the exhaust system shall permit longitudinal 
and radia:l expansion and contraction of the exhaust system 
components. 

3.11.6 Cooling System 

3.11.6.1 Engine Cooling 

At speeds less than Mach 0,5,ventilating and cooling air 
shall be drawn through spring loaded, inwardly opening 
doors at the forward end of the rear engine zone. The 
air shall be induced through the afterburner section by an 
afterburner ejector, and through the accessories section 
by an engine air supplied ejectori. (Engine compressor 
air shall not be supplied to this ejector at speeds in 
excess of Mach 0.5). 

At speeds in excess of Macho.~ cooling shall be provided 
by air entering the upper segment of a peripheral intake 
immediately upstream of the compressor fac~ and circulat­
ing around the engine and accessories. The flow of air 
shall be controlled by gills which shall be designed to 
close at speeds below Mach 0.5. 

Engine cooling air shall be exhausted at the circumference 
of the afterburner tail pipe, and accessories cooling air 
through an ejector nozzle on the underside of the aircraft. 
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A fuel cooled heat exchanger, comprising eight separate 
cooling segments, shall be installed 1n the centre service 
bay. Two segments shall be commoned and utilized to cool 
utility hydraulic oil, one segment shall be utilized to 
cool the hydraulic oil of each of the t wo flying control 
hydraulic systems~ one segment shall be utllized to cool 
the constant speed drive and gear box oil of each engine 
and two segments shall be utilized for cooling engine oil, 
supplementing the oil cooling system integral with each engine. 

Two composite air cooled heat exchangers, a left hand in­
stallation comprising three separate units, and a right 
hand installation comprising four separate units, shall be 
located beneath the respective engine . The heat exchangers 
-shal l be cooled by air entering the lower segment of the 
peripheral intake. The left hand heat exchanger units 
shall be utillzed to cool the hydr0aulic oil of one of the 
flying control hydra~lic systems, constant speed drive 
a nd gear box oil, and englne oil . The right hand units 
shall prov:!.de co ling for the ;:;eco::1d flying control hy­
draulic system 011 3 constant speed drive and gear box oil, 
engine oil, and ~he utility hydraulic system oil, 

3,11, 7 Lubrication System 

3,11 ,7,l Description and Components 

® 

Lubrication of the engine shall be a closed system 
integral with the engine except for supplementary cooling 
as described in paragraph 3.11,6.2. Low oil pressure 
warning lights shall be installed on the pilot's warning 
indicator panel. 

For further details of engine lubrication see applicable 
Pratt and Whitney Engine Specification . 

Fue l System 

A pressurized .fuel system of' sufficient capacity to meet 
engine requirements a.hall 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 . 

F ll fuel flow to the engines during inverted flight 
s~all be provided for 15 seconds at sea level, or for 
approximately 45 seconds at 50,000 feet altitude. 
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3.11.8.1 

3.11.8.2 

Description and Components 

The fuel system shall be basically divided into left-hand 
and right-hand sub-systems. Fuel shall be transferred 
from the Wing auxiliary tanks of each sub-system to the 
respective main {collector) tank by pressurization (Refer. 
ence paragraph 3.11.8.10). Fuel from the tuselage tanks 
shall be transferred to the respective main tank by tank 
pressurization assisted by electrically driven pumps. A 
5-way flow proportioner shall maintain the flow from each 
tank at a predetermined proportion of the total flow in 
order to maintain the aircraft e.g. travel within spec• 1 
ified limits. 

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

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

Fuel shut-off valves shall be installed adjacent to the 
engine fire walls to provide for isolation of each en­
gine. Actuation of either engine fire extinguishing 
system shall automatically close the appropriate valve. 

Switches shall be installed in the nose wheel well for 
·ground control of the shut-off valves. 

Fuel Specification and Grade 

The fuel system shall be designed for the normal use of 
Aviation Turbine Fuel Type u-3GP-22P (MIL-F-5624C Grade 11 ' 

JP4) limited operations and ferry mission use of Aviation 
Turbine Fuel Type I 3-GP-23b (MIL-F-5616 Grade JPl), and 
for limited ferry mission use of Aviation Fuel 3-GP-25c 
(MIL-F-5572A) • 

Fuel Tanks 

Twelve wing tanks and two fuselage tanks shall constitute 
the main fuel stor age and shall be divided into a left­
hand system c ompr ising the left-hand wing tanks and aft 
fuselage tank, and a right-hand system comprising the 
right-hand wing tanks and forward fuselage tan.k. 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 and the fuselage tanks shall con­
sist of bladder type cells installed in aluminum alloy 
shells. 
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3.11.8.3.1 Tank Capacities 

3.11.8.4 

3.11. 8 .5 

3.11. 8 .6 

Tank design shall be b d 
specific gravity of 75se ~n the use of fuel with a 
expansion space of a'mi;i!~m ~~a§; ~~o~~de for alnf 
capacity. ? e norma uel 

The tanks shall have the following capacities: 
No. Gross Capac- Useable Total Use-Of. ity of Tank Capacity able Fuel Tanks Imp. Gal. of Tank Capacity Tank No. Imp. Gal, Imp. Gal. -

liFuselage~ l 308 277 277 2 Fuselage l 307 281 281 3 2 165 151 302 4 2 101 90 180 5( Collector) 2 170 146 292 6 2 176 154 308 7 2 322 279 558 8 2 207 173 346 

2544 
External Fuel Tank 

Not applicable. 

Pipi!!S and Fittings 

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

Valves 

Valve~and other components of the fuel system shall be 
designed to withstand the appropriate environment and 
operating fluid, including air, fuel vapor, and the fuels 
designated in paragraph 3.11. 8 .2. 

Strainers and Filters 

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

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

!t~fia~ifance type fuel contents system shall be in-
in po~ndsnt~~eq~!~~I~ft.f ;wo quantity gauges, indicating 
be installed in the ~Y ot uel in each sub-system, shall .1..ron cockpit. 

Three warning lights shall be installed in the front 
cockpit, one to indicate proportioning inoperative (by­
~ass open,)transfer pump inoperative or refueling access 

oor open in either sub-system, and two, one left-hand 
and one right-hand, to indicate low fuel level in the 
respective collector tank. 

Purging and Explosion Suppression System 

Not applicable. 

3,11.8.10 • Pressurization 

The fuel system shal l be pressurized, using air from the . 
pneumatics system (Reference paragraph 3,15,1.2), to trahs­
fer fuel, to prevent fuel boiling at altitude, and to pr~ 
vide pressure for defueling. 

The fuselage tanks shall be maintained at 10 psig and 
the wing tanks, (except main (collector) tanks) at 25 
psi abs. by pressure regulating valves. Pressure relief 
valves shall be installed in the main pressurization 
lines to the fuel tanks in the fuselage and each wing 
to prevent over-pressurization in the event of a regulat­
ing valve failure. A negative "g" and, low level air 
admission valve shall be installed at each main tank 
inlet to permit the entry of air during final emptying 
of the tanks and also during periods of negative "g". 

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

3.11. 8.11 Vent System 

In-flight venting of the differentially pressurized fuse­
lage tanks shall be accomplished through the differential 
pressure relief valve installed in the main pressurizat­
ion line. (Venting of the wing auxiliary tanks, which are 
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3. 11.8 .11 Vent System Cont'd) 

ma i ntained at an a11solute pr essur e» is 1.mnecessary ) 

When the pressure in t~e main collec or) tanks exceeds 
t hat required f or negat i we "g " a111 low l eve l a i r admiss ­
i on Reference paragraph 3 . 11 . 8 .10) » a cumul ated a ir 
shall be vented through a tue l - l evel-sena i tive air re­
l ease 'il'a b e i nstalled in ea.eh main tank. 

3 .11 .8. 12 Refue l i ng System (Ground ) 

8o ~ 

a 

The refue l ing system sha l pro•w i e f or pressur e refuel ­
ing and dei'uel'.1ng ) of t he i nt er:.-w.l t ar.ka through two 
pressur·e fuel seril' icing a ~apt o~s. One ada:p+- or to mat e 
with r efue l ing nozz l e Type Dl MIL-N-5877A ) shall be 
insta l ed i n each ma i n l anding gear wel l , The s ystem 
shall permit refue ling to full fue l l oad wi thin ten 
minutes. 

During re:'ue l i ng f ue l e. al::. pass :rom ea h adaptor to 
the r s pect i ve 5-wa.y proportioner and h "n a l ong the f uel 
transfer l i nes to all t aaks exce pt main collector) tanks. 
A separ a t e l i ne shall b insta lled o f i ll each main t ank, 
and t he transfer' l ines ::'rem t he propor+ ior.ers to the main 
tanks sha ll ~e closed during refue~ i vg. During a full 
ref'ue ling opera tion a '--y- pa3s on. the proportione r .a s hall 
be ope'le t-o pI'C•V i de a r.:1in:!.:a:Jm :-·estri"'t~.o .. to filling . 
A dua A shut - olf v a lv~. ser10 ~o~t~ol!ed by a duel level 
ser sing uni+~ sha ba int=1::alled in ea <>h tank . Du r i ng 
pa rtial refue-ing the by-pass va:ve sh.a~l be c1 o~ea and 
t he pro portior).ers shall ope ra t e in :.."e";1·~r~P, co-,trolling 
t he amount of f:.iel en .. erlng ea."h t a.nk so a .a o maintai"l 
the air~raft e.g . within speci'iP.d limits . The pressur­
i z a t ion relief vah ,:?S shaJ. 0

JP. op~.!11'>d to provide V"::.,.ting 
of all a. i'i i a""'y tarks. ,li'ith '• <>r,,r,ir..g ..-.f +-t.,e ma :t:1 tanl:.G 
pro'IT!ded thrcugh t e a:!.r :r·e_:i!e•,~ ,·a ·,e,'l . 

CoP+;rolB ar.1 ind icate, ..... ,- ~oc.atF.d adjac-3nt to he :ldft ­
hand s peed brake &nd ea~h re:·eli,g adapt or, ~~Z l! pr o­
v ide fo!' s e<l,e;•t ior. and 1r.d'!. 'c:.tio::-. of the re:ue l ing o~:• 
defue:i~g ope~a tion , 

3, 11 . 8 . . 3 Refuel!!~P_'i:_~m (In Fl ~ gh·:;) 

Not app".1.ca'ble . 
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Drainage 

Combination condensate and drain valves shall be in­
stalled at the low point in each wing tank except tank 
number 4, to permit ground purging or wate; or drainage 
of fuel from each tank, Wing tank number 4 and the 
fuselage tanks shall be provided with condensate drain 
valves only, 

Defueling Provisions (Ground) 

Defueling shall be accomplished through the two fuel 
servicing adaptors. Fuel from all internal tanks, ex­
cept the main (collector) tanks,shall be transferred to 
the adaptors through the normal fuel transfer lines by 
pressurizing the tanks from a ground supply. Fuel shall 
be removed from the main tanks through the lines used 
for filling, by suction of the ground service unit. All 
valves shall be appropriately positioned by selection of 
"defuel" on the master switch (Reference paragraph 
3 . 11 . 8. 12) . 

3.11.8.16 Fuel Jettisoning 

Not applicable . 

3.11.8.17 Maintenance and Inspection 

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

3.11.9 Water Injection System 

Not applicable. 

3.11.10 Propulsion System Controls 

3.11.10.1 Description and Components 

3.11.10.2 

The power plant controls shall comprise a throttle lever 
for each engine and afterburner, engine starting switches, 
and engine re-light buttons. 

Engine Control system 

The throttle levers shall be mounted on a quadrant on 
the left hand console and shall provide for sel~cti?inrr" 
of a full range of engine power with positions or o 
"idle" and "military" thrust . Initial movement of the 
throttle levers shall open the high pressure fuel cocks, 
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Engine Control System (Cont'd) 

De pression or the throttle levers in any position for-
ward of t wo-thirds throttle shall oper a t e micro-switches 
tor se lection ot atterburning. With afterburners select-
ed, variation of thrust shall be achieved by variation 
or engine power, with the afterburners operat i ng at an 
aut omat ica lly controlled constant temperature . Rear-
ward movement of the throttle levers to two-thi rd throttle 
or l es s shall operate the micro-switcrea to a utomat.1,can:y cut 
out t he afterburners. In the event of electrical failure 
f urt her rearward movement of the throttles to a pproximately 
1/2 throttle shall mechanically cut out the af terburners. 

The throttle levers shall be connected to t he automatic 
fuel metering controls, provided as part of t he engine, 
by a system of cables and pulleys. 

A normal/emergency swi eh shall be installed s o that in 
the event of failure of the automatic fuel cont r ols on 
the engi ne the pilot shall be provided with manual con­
trol , A warning light shall be installed in the front 
cockpit to i ndicate that the emergency (manua l) fuel con­
trol system has been selected . Two warning lights , one 
left-hand and one: right-hand, shall be installed in the 
front cockpit to ir..di.,,,21;;-e low pressure at the engine fuel 
i nle t. 

3.11.10.3 Induction A!r Cont~ ls 

Not applicable . 

3,11 , 10. 4 Starter Controls 

Two "start-off-reset 11 switches shall be installed on 
the right hand console in the front cockpit to cont rol 
the electrical power supply to the engine igniter sys ­
tems, and to the s arting 0 xternal air supply cont rol 
valves. centrit1-.gal swit hes shall be installed in each 
s tarter system to complete the circuits to the ignite r s 
when the enginP.s reach !1ght-up speed, and to break the 
circuits when the engines rea~h cut-out speed. Indicat­
or lights adjacent to the starter switches shall be i n­
stalled to sigual the pilo· to move the throttles from 
"o:f'f" to "idle" at light-up speed . 

h 11 ~ i Qtalled in each throttle A relight but-;;on s. a ;.ie n .. 
~ r•lighting the engines in 1ever for the purpose o~ ~ 

flight . 

3.11.10.5 Propeller Controls 

Not applicable . 
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Cooling Air Controls 

Cooling air control shall be a function of Mach No. 
(Reference paragraph 3.11.6.1). 

3.11.10.7 Water Injection Controls 

Not applicable. 

3.11.11 Starting System 

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

3.11.12 Propeller 

Not applicable. 

3.11.13 Rocket Propulsion System 

Not applicable. 
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Instruments and Navigational E _ quipment 

Instrument arrangement shall be as agreed and the company. upon by the R.C.A,F, 

3,13,l Instruments 

3 ;13. l. l Pilot I s Instruments 

3.13.1.1.1 Flight Instruments 

Mach Air Speed Indicator 
Artificial Horizon Indicator 
Rate of Climb Indicator 
Turn and Bank Indicator 
Pressure Altimeter 
Radio Magnetic Indicator (Ref.Para.3.13.3.1 & 3.17.2.10) 
Accelerometer 

3.13.1.1.2 Navigational Instruments 

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

3.13.1.1.3 Engine Inst r uments 

Exhaust Temperature Indicator (2) (Ref. Para. 3,11,5) 
Pressure Ratio Indicator ( 2) ·- • . ., ·_ - • v •• 

Fuel Contents Indicator (2) (Ref. Para. 3~11.·8.8) 

All engine instruments shall be of the electrical 
remote single indicating type and of 2 inch case size 
to drawing AND 10412, 

3.13.1.1.4 Miscellane ous Instruments 

Skin Temperature Gauge 
Cabin Pressure Gauge (Ref. Para. 3.22.1.1.1) 
Oxygen Quantity Gauge (Ref. Para. 3.21.1.4) 
Landi ng Gear Position Indicator (Ref. Paras. 3.8.2.5.4 

and 3.8.3.5.4) 

3.13.1.2 Observer's I nstruments 

Pressure Altimeter 
Ground Speed and Interception Computer 
R-Theta Indicator 
Radio Magnetic Indicator 
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3.13.2 Air Data Sensing Equipment 

3,13,2,l Pitot Static System 

To be determined. 

3.13.2.2 Relative Wind Sensors 

To be determined. 

3.13.2.3 Air Temperature Sensors 

To be determined. 

3.13.2.4 Air Data Scheduling Equipment 

To be determined. 

3.13.3 Navigational Equipment 

3.13.3.1 J-4 Compass 

A J-4 type compass system shall be installed to provide 
indication of the magnetic heading of the aircraft on a 
radio magnetic indicator in each cockpit and to an 
R-Theta DR computer. A controller incorporating the 
system switches and controls shall be installed in the 
pilot's cockpit and power for the system shall be sup- . 
plied from the 115V AC bus and the 27.5v DC bus. 

3.13.3.2 R-Theta DR Navigation System 

The R-Theta dead reckoning navigation system shall be 
installed in the aircraft for the purpose of automatic­
ally and continually computing the position of the air­
craft in relat i on to a selected datum point. The system 
shall also pr ovide true airspeed reading, track dat~ and 
a selection of heading indications. 

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

True airspeed information shall be obtained from the air 
data sensing equipment and aircraft headings from the J-4 
compass system . Wind information shall be fed in manu­
ally. 
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3.13.3.3 Navigation Radio Aids 

3.13.4 

~ 
~ 

3.13.4.1 

The navigation radio aids shall be as described in 
paragraph 3.17.2. 

Installation 

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

Instrument Markings 

On all contractor furnished instruments the major scale 
markings and pointers shall be treated with Specification 
C-28-96 or u.s. Radium R4lOAB self-luminous compound, and 
all minor scale markings shall be treated with fluorescent 
compound to specification AN-L-lA. Range and limit mark­
ings shall be applied to all instruments requiring such 
markings. 

3.13.4.2 Inspection and Maintenance 

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

3.13.5 Test Instrumentation 

Test instrumentation shall be installed in accordance with 
paragraph 4 . 3 
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3.14 Hydraulic Systems 

3,14,1 Description and Components 

' Three separate 4000 psi hydraulic systems shall be installed 
in the aircraft: 

- _A ut:1-lity services system to operate the landing gear, 
nose wheel steering, wheel brakes, speed brakes, emer­
gency alternator drive, and a removable armament pack. 

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

The systems shall be designed in accordance with the re­
quirements of Specification MIL-H-5440A except as stated 
in Appendix II (Deviations) and herein. System design 
shall permit a maximum operating fluid temperature of 
250°F, with local rises to 2750F, 

Six engine driven hydraulic pumps shall be installed, two 
in the utility services system power circuits, and two in 
each flying control s ys tem power ci~cuit. Th~ee compensat­
ors, one for each system, shall provide fluid reserve, and 

1pump inlet pressurizaton. Hydraulic power for emergency 
-operation of the brakes, and pressurized nitrogen for emer­
gency extension of the landing gear shall be provided. 

Utility Services System 

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

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

Two warning lights shall be installed on the pilot's 
warning indicator panel, one to indicate when the utility 
services pressure falls below iooo psi and one to in­
dicate when the pressure falls below 1,600 psi. in the ac­
cumulator utilized for emergency braking. 
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3.14.1.1.J. 

3.14.1.1.1.2 

Landing Gear Sub-System 

~hehl~nding gea r and landing gear door actuation shall 
et Y faulically sequenced during retraction and normal 

ex ens on. Normal actuation shall be controlled by a 
Solenoid operated selector valve in conjunction with a 
manually operated selector l ever mstaHed in the pilot I s 
cockpit. 

Emergency extension shall be by nitrogen from a 5000 
psi storage bottle with release of t he nitrogen con­
trolled by a pneumatic release valve mechanically 
linked to the landing gear selector lever (Reference 
paragraphs 3.8.2.5.5 and 3.8.3.5.5), 

Retraction 

Up selection shall hydraulically release all gear 
downlocks and raise the gear until the uplocks en­
gage mechanically. In the las t stages of the engage­
ment of each gear uplock, a controllable check valve 
shall permit hydraulic pressure to release the door 
downlock and cause the actuator to raise the door 
until the door uplocks engage mechanically. With the 
landing gear in the retracted position, the landing 
gear sub-system shall be de-pressurized and vented 
to the utility services return line. 

Extension 

Down selection shall hydraul ically reease all 
landing gear door uplocks and lower all doors until 
the downlocks are engaged, As each door is locked 
down, a controllable check valve shall permit hyd­
raulic release of the gear uplock, and hydraulically 
operate a transfer valve. The transfer valve shall 
release t he hydraulic pressu~e from the landing gear 
actuator, permitting the gear to fall by gravity and 
drag forces until a downlock engages mechanically. 

3.14.1.1.1.3 Emergency Extension 

Eme rgency down selection shall permit a supply of 
nitrogen from the emergency nitrogen storage bottle 
to enter an emergency extension circuit. The emer­
gency circuit shall permit the compressed nitrogen 
to simultaneously release all gear and door uplocks 
and ope~ate the door actuators. The landing gear 
shall extend by gravity and drag, and lock in the 
down position. 

3.14.1.1.2 Nose Wheel Steering Sub-System 
A double ended hydraulic actuator shall be installed 
for nose wheel steering . A selector valve controlled 
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Nose Wheel Steering Sub-System (Cont'd) 

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

3.14.1.1.3 Wheel Brakes Sub-System 

The hydraulic pressure available for normal brake 
application shall be a maximum of 2130 psi reduced 
from the 4000 psi utility hydraulic system. Pressure 
available for emergency brake application shall be a 
maximum of 1500 psi reduced from a 4000 psi accumulator. 
Two control valves shall be linked, one to each brake 
pedal, to permit metered differential control of the 
brakes. Each valve shall incorporate a transfer com­
ponent for automatic changeover to the emergency brake 
supply. A solenoid operated valve shall be incorpor­
ated in each control valve t o permit automatic brake 
operation during main gear retraction. Locking the 
brakes for parking shall be achieved by means of a 
mechanical linkage controlled from the front cockpit, 

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

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

Speed Brakes Sub-System 

Two hydraulic actuators, one for each of the two speed 
brakes shall be controlled by a selector valve in con­
juncti~n with a three-position switch, A relief valve 
shall be installed within the selector valve to limit 
the degree of speed brake extension in relation to 
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3.14.1.1.~ Speed Brakes Sub-System (Cont'd) 

@ speed brake air loads {Reference paragraph 3.9.2.2). 
A check valve shall be incorporated in the pressure 
line to prevent excessive back pressures, set up by 
high hinge moments on the speed brakes, from entering 
the pressure lines of the utility system . 

Emergency Alternator Drive 

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

3.14.1.1.6 Armament Pack Supply 

3.14.1,2 

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

Flying Control Systems 

Flying Control Systems Power Circuits 

The two flying con.ti•ol hydraulic systems shall com-
prise an "A II and "B" system, each powered by two 4000 
psi variable delivery pumps. One pump of each system 
shall be installed on each of the two aircraft accessor­
ies gear boxes. The output of the two pumps for each 
system shall be combined and utilized to power control 
surface actuators and servo units with the output of 
the "A" sys tem also utilized for a radar scanner drive 
system. 

Two war ning lights, one for each flying control system 
power circuit shall be installed on the pilot's warn­
ing indicator panel to indicate loss of pressure in 
eithe r power circuit to 1000 psi or l ess. A red and 
an amber Master warning shall indicate failure of both 
circuits (Reference paragraph 3.16. 11 . 1). 
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Control Actuators and servo Units 

Tandem dual cylinder and piston type a ctuators shall 
be i nsta lled to permit hydraulic actuat i on of the c on­
trol surfaces from the two independent "A II and "B 11 

hydraulic systems, Single different ial servo control 
units shall be i nsta lled on the aUercn and elevator 
actuator s to permit dampi ng s ystem signalled hydraulic 
operation f r om t he "B " system. A dual differential 
servo c ont rol unit sha ll be installed on the r udder 
actuator to pe rmit rudder damping signa lled hydr au l ic 
operation f rom both "A" and "B" systems. 

Two command ( paralle l ) servo control units shall be 
installed and powered from system "B" t o permit pilot 
command signal cont rolled hydrau lic oper ation of the 
control va lves of the aileron and e l evator hydr aulic 
actuators . 

Flying Control Systems Return Cir cuits 

Air cooled and fuel cooled ~ea t exchangers shall be 
installed to limit the t emperatur e of hydraul i c fluid 
at the pump inlets to 225°F (approx . ). (Reference 
par agraph 3 . 11.6.2) . 

A compensator designed to pressur i ze the ret ur n fluid 
at 90-100 psi and to separate air from the fl uid, shall 
be ins talled in each system . Each compensator shall 
be pres s uri zed by the utility hydraulic system ac­
cumulat or (Reference paragraph 3. 14. 1 . l. ). I t shall 
be possible to manually ground-bleed the separated 
air f rom the compensator . 

In each hydraulic system return circuit a se lf dis­
placing t ype accumulator shall be i nstalled t o damp 
out s urges set up by the continual operation of t he 
control actuator sft and reduce r eturn pressure f l uct­
uations i n the compensator. 

Compensator Pressure Supplies 

The compensator of each flying control system return 
circuit shall be pressurized by a 1, 500 psi suppl y 
fr om t he utility Services System Power Circuit . Emer­
gency pressurization of the compensators, at 1, 250 psi 
shall be automatically available from the respective 
fl ying control power circuit. 
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3.14.1.3 

3.14.1.4 

3.14.2 

3.14.3 

Filters 

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

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

Inspection and Maintenance 

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

Three separate filling connections, one for each hyd­
raulic system,shall be installed on the aircraft. 

A pressure and a return line self-sealing coupling for 
a hydraulic test stand shall be installed in each system 
to permit ground operation for system testing with the 
engines inoperative. 

Hydraulic Fluid 

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

Piping and Fittings 

High pressure lines shall be of stainless steel in accord­
ance ·with Specification M-7-6 except lines subject to flex-
1hg which shall be in accordance with Specification MIL-T-
6736A. Low pressure lines shall be of aluminum alloy to 
Specification MIL-T-7081. 
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Pneumatic System 

Th~ pneumatic system shall 
which shall utilize pressur~~=grife ;everal sub-systems 
ing eyeteai. Ground oper~tion of\~ rom the air c.ondition­
shall be possible by utilization te ipneumatic services 
service" 0 a r supplied by ground 

!h:r~~~r:~r,~a:~~p~;o~~t:o:~~t}~~shall be installed in 
the landing gear {Reference Sectio~ ;~~~~ncy extension ot 

'l'he systeI!l shall be designed in accordance with th i 
mente ot ARDCM '80-l except as stated i e requ r~­
ions) and as additionally stated herei~.Appendix II (Deviat• 

3,15,l Description and Components 

'?he sul'i-systems constituting the pneumatic system shall 
be as follows: 

(1) A low pressure services sub-system to~:­

Canopy seal inflation 
Anti-G suit inflation 
Radome anti-ice system (l.ir supply. 

(2.) Fuel tank pressurization air supply. 

(3) W1ndsh1eld rain repelling system. 

3,15, 1 .-~ Low Pressure Services Sub-System 

Air at 85 ! 5 psi (max.) pressure from the air condition.~ 
ing system heat exchanger shall be filtered and utilized 
to inflate the canopy seals and anti-G suits, and to 
operate the radome anti-ice fluid system. The filter shall 
incorporate a drainable moisture trap. 

Canopy Seal Inflation 

Air shall be ducted to a solenoid operated, pressure 
regulating, pressure relieving and check valve. The 
valve shall be designed to provide seal intlation air 
reduced to 20 psig pressure, to relieve seal pressure 
•xceeding ~5 psig, and to prevent back flow from the 
seals when the solenoid is energized. When the solen~ 
~id is de-energized the valve shall vent seal pressure• 
!he control solenoid shall be electrically linked to 
the canopy latches or both cockpits. 
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3, 15. l, l. l Canopy Seal Inflation {Cont'd) 

A male threaded fittin f source of pressure g or connecting an external 
cockpit leakage t ftor hcanopy seal inflation during 

es s s all be installed. 

3,15,1,1,2 Anti-G Suit Inflation 

3.15. l. 1,3 

A branch duct shall convey air from the filter to an 
anti-G valve in each cockpit, The anti-G valves shall 
automatically control anti-G suit inflation. 

Radome Anti-Ice System Air Supply 

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

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

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

3.15.1.2 Fuel System Pressurization Supply 

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

3,15,1,3 Windshield Rain Repelling System 

Air shall be ducted from the air conditioning system 
heat exchanger to a distributor installed outside at the 
base of the windshield, The duct shall incorporate an 
electrically operated on-off valve controlled by a 
switch in the pilot's cockpit and thermostatically con­
trolled to shut-off the supply when air temperatures 
exceed 250°F. 

3,15.1.4 Piping and Fittings 

Low temperature pipes or ducting shall be of aluminum 
alloy and high temperature or higtiy stressed ducting 
shall be of stainless steel. Couplings below l inch 
diameter shall be flareless type couplings to Avro 
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Piping and Fittings (Cont'd) 

3.15.2 

Aircraft Company Standards. Coupling of l inch and 
above diameter shall be band type couplings. 

Inspection and Maintenance 

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

Ground Operation 

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

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

The electrical sys t em shall be designed to the requirement s 
of R.c.A.F. Specification AIR 7-4 except as stated herein 
and in Appendix I I (Deviations). 

3. 16.1 General Description 

3 .16.1.1 AC System 

The AC system shall be a. three wire, star connected, 
neutral grounded system. The primary and secondary AC 
loads shall normally be connected to the right and left 
alternator systems respectively. Provision shall be made 
for cockpit indication of power failure , automatic t r ans ­
fer of the primary load to the left alternator,and di s­
connection of the secondary AC services in the event of 
right alternator failure. 

3.16.1.2 Emergency AC Sys t em 

An emergency AC syst em shall be installed to supply 
alternating current in the event of failure of the nor­
mal supply due to double engine flame-out. Services 
essential to flight during flame-ou t conditions shall 
be transferred to an hydraulic motor driven emergency 
alternator. 

3.16.1.3 DC System 

The DC system shall be a single wire, negat ive ground 
return system. The DC loads shall be distributed among 
the main~ shedding, emergency,and battery buses. Pro­
vision shall be made in the system for discontinuing 
the power supply to the shedding bus in the event of a 
single engine failure. 

3.16.1.4 Emergency DC System 

A battery shall be installed to supply the emergency DC 
wer with distribution of power to the emergency ser­

tfces'through t he emergency and battery buses. 
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3.16 .1 .4 Emergency DC System (Cont'd) 

Provi s i on shall be made i th 
of t he bat tery and emerge~cy ~u:!: t~~ f o~hthe isolation 
in the event both transformer-rectifi ~: s r!ifin DC bus 

3 .16. 1 .5 Dis tribution 

An electrical power junction box , cont aining bus bars 
r e l ays,and protective device~ shall be i nsta l l ed in t he 
e lectrica ~ equipment compartment for i nterc onnection and 
d istribution of AC and DC power to the various aircraft 
services. 

3.16 . 2 Electrical Power Supp..!l_ 

3.16.2.1 Alternators 

A 30 KVA 208/120 volt 3 phase, 400 cycle alternator driven 
by a constant speed regulating mechanism sha ll be installed 
in the nose bullet of each eng:tne. Cooling for the alter ­
nators shall be provided by ram air. 

A 1 . 4 KVA 208/120 volt 3 phase, 400 cycle emergency alter­
nator driven by an hydraulically operated motor shall ·oe 
installed in the electrical equipment bay . 

3 . 16.2. 2 Battery 

A 24 volt, 15 amp hr., nickel cadmium, hermetically 
sealed storage battery, shall be insta lled i n the nose 
wheel well. The battery shall normally be connected to 
the battery bus with provisions for automatic disconnect­
ion when the engine starting power supply i s connected 
and the DC requirements are supplied f r om t he same sour ce. 
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 cont rol/transformer 
rectifier units, shall be installed in the electr i cal 
equipment compartment to provide voltage regu l ation of 
each alternator output and each transformer rectifier 
output. Cooling of the control/transformer-rectif ier 
panels shall be provided by the air conditioning system 
(Reference paragraph 3.22.1.2.1). 
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Protective Devices 

Over Voltage and reverse current protection shall be 
provided in accordance with the requirements of MIL-E-7B94. 

3.16.2.5 Controls 

A master ON-OFF power supply switch shall be installed in 
the front cockpit. Two alternator failure warning lights, 
and two ON-RESET-OFF switches to permit individual control 
of each alternator output shall be installed in the front 
cockpit. Two DC failure warning lights, and a DC RESET 
switch to permit restoration of DC power output in the 
event of short duration failures due to transient faults 
shall be located in the front cockpit. 

3.16.3 Electrical Power Conversion 

3.16.3.1 Transformer Rectifier Units 

Two 3KW 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 elect r ica l equipment shall be installed in accordance 
with the requirements of specification MIL-E-7563, MIL-E-
7O8O, and MIL-E-7614. 

3.16.5 Wiring 

@@@The installation of all aircraft wiring shall be in accord­@ to@ance with Specification MIL-W-5O88A. 

3.16.6 Bonding and Shielding 

Bonding and ground returns shall be installed in accordance 
with Specification MIL-B-5O87A- Shielded wire shall be used 
where required. 

Controls 

d itches shall be installed in 
Rheostats, reitshisttho~~r!qnui~=ments of Specification MIL-E­accordance w 
7563 and/or MIL-E-7O8O. 
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Controls {Cont'd) 

Circuit breakers shall be 1 
requirements of Specificati~st~iied 16 4ccordance with the 
circuit breakers shall be lon t d -E-7 1 • Damping system 

. in the front cockpit and allcat~ on the left-hand console 
be located on a panel in the O er circuit breakers shall nose wheel well. 

Current limiters shall pro id 
locations where high ambie~t e circuit protection in 
use of circuit breakers. temperatures preclude the 

Fuses shall be installed in the console anel 
cockpit to provide protection for the co~kpit of each 
circuits . lighting 

3.16. 8 Lighting 

3.16. 8.1 Interior Lighting 

3.16. s. 1 n 

The interior light~ng , comprising instrument panel con­
sole panel, and map lighting, shall be installed in 
accorcance with Specification CAP 479 MIL P-7788 and 
MIL-L-6503A. ' ' 

Instrument Panel Lighting 

The instrument panel lighting shall consist of red 
edge par:el lights and poet type flood lights. 

Console Panel Lighting 

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

Interior Illumination Controls 

Three continuously variable transformers (0-27.5 voltaj 
shall be installed in the front cockpit to provide 
illumination control of post-type red flood lights, 
red edge lights, and the console flood lights respect­
ively. Two continuously variable transformers shall re 
installed in the rear cockpit, one to provide illumin­
ation control of the post type flood lights and red 
edge lights, and one to provide control of the console 
flood lights . An O~-OFF switch shall be provided in 
each cockpit for the high altitude white flood lights. 
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Map Lightiri&_ 

An amber f l ood lamp with an integral i ntens i t y control 
shall be installed in each cockpit t o pr ovide illumin­
a tion fo r map reading. These light s s ha ll be connected 
directly t o t he emergency DC bus and may be used for 
emergency lighting pur poses. 

Exteri or Lighti ng 

The exte rior lighting, c ompr ising the nav i ga t ion, taxi, 
and land i ng lights , shall be installed in accordance with 
R. C.A .F . Specif icat i on AIR 7-4 and CAP 479. 

3.16.8.2.1 Mavigat ion Lights 

Navigation l ights shall consist of a red port wing 
tip light, green sta rboard wing tip light, and one 
red and one white light i n t he trailing edge of the 
fin . A fla s her unit shal l be instal l ed i n accordance 
wi t h Specification MIL-L-6503A. 

3.16. 8 .2. 2 Landing and Taxi Lights 

A landing light and a t axi light shall be i nstalled on 
the nose landing gea r as sembly such that t hey follow 
t he direction of the nose wheel steeri ng. 

3.16. 8.2. 3 Exterior Lighting Controls 

3.16 . 9 

Exterior lighting controls sha l l be located i n the 
pilot' s cockpit . The cont ro l fo r the navi gation 
lights shall provide for se lection of steady, off, 
or flashing . 

A switch shall be installed to pr ovide for se lection~ 
t he landing and/or taxi light ; 

Ignit ion SyBtem 

The engi ne ignition system shall be i n acc ordance ;i~hi 

!~~i~~0~fe~;~!~~~:
0
~h!fi ~~~vf~!1

r or
8:!!~~~~~n1

~~~ ~ont~ol 
of engine starting . 
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3.16.9.1 Engine Starting 

Two START-OFF-RESET switches shall be installed on the 
right hand console in the pilot's cockpit to provide 
control of the DC power to the relevant engine igniter 
system and to the 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 Receptacles 

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

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

3.16.10.2 Static Ground 

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

3,16.10.3 Fuel Nozzle Grounding 

An electrical ground receptacle for grounding the re­
fueling nozzle shall be installed adjacent to each re­
fueling adaptor in accordance with the requirements of 
ARDCM 80-1. 

3.16.10.4 Grounding Jack 

A grounding stud located on the underside of the rear 
fuselage shall facilitate attachment of a grounding 
cable incorporating a pull-away quick disconnect. 
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3. 16 . 11 

3.16.11.1 

3. 16.11,.2 

Indicator~ 

Maste r Warning Lights 

One r ed and one amber mast er warning Ught shall be 
installed at the top center ot the main instrument 
panel. Each light assembly shall embody two bulbs 
which are connected in parallel. The red warning 
light s hall indicate fire detection and the amber 
warning light shall indicate trouble in any of t he 
circuits designated on a warning indicator panel. 
Both r ed and amber warning lights i lluminate in the 
event of l oss of pres sure i n t he power circuits of 
both flying control hydraulic sys t ems. 

Warning I ndicator Pane l 

A panel with provision for 25 warning indicators shall 
be i ns ta l ed in the f r ont cockpit to provide, in con­
junction wit h t he mast er wat>:r.ine; light s, 1nd:J.ca tion of 
specific system fail ure of system function . 

The f ollowi ng warni ng l ights s hall be i ncorporated in 
t he pane l~ 

2 Fuel Low Leve l L.H. t·nd R. H. 
l Fuel P:c-oportioner 11' :iperati,;·e L.H. o:r' R .H. 
l Engine Emergency Fuel Cont r ol Se l ected 
2 Engi ne Fuel Pressure L .H. and R.H. 
2 011 Pressure L.H. and R .H. 

11 
, , 

A and "Bn 2 Flying Con rol Hydraul~c Pressure 
l Utility Hydraulic Prec;sure 
1 Eme r gency Br a ke Hydraul i c Pressu!'r= 
2 Alternator Failure L. H. and R.H. 
2 .DC Failure L.H. a.'1.d R . - . 
2 Low Rotor overspeed L. H. and R.H. 
l Flying Control System ( and Damping ) 
l Flying Control System (and Da.np1ng) 

Disengaged 
Eme r ger.cy 

Se lected 
A..xJ.s Disengaged 1 Dampi ng System Roll uVo~~ Pitch 

Air Conditioning Overtemperature 
Cabin Pres.:lure 

1 
l 
l 
l 

I ce Warning 
No present warning fun<>+-:l..on 
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3.16.12 

Fire :WarniE.5_ 

~hfire warning light, to operate in conjunction with 
e master warning lights, shall be incorporated in 

each of the fire extinguisher buttons. 

Landing Gear Position and Warni~g Lights 

A composite landing gear position indicator and 
a red warning light shall be provided as described 
in paragraphs 3.8.2.5.4 and 3.8.3.5.4. 

Bail-Out Warnin~ 

A bail-out warning system shall be installed as 
described in paragraph 3.19 . 1. 

Electric Drives 

Electric drives (canopy actuators, motor operated fuel 
valves, etc.) shall be installed in accordance with spec­
ification MIL-E-7080 and MIL-E-7614. 

Filters 

Radio interference filters shall be installed in the 
aircraft electrical system where necessary. Interference 
limits and methods of measurement for all installations 
shall be to the requirements of MIL-I-6051 and MIL-1-618113. 

Inspection and Maintenance 

Suitable provisions shall be made in the aircraft for the 
inspection, maintenance, removal and re-installation of 
electrical equipment. 
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3.17 Electrtinics - (Interim System) 

An interim system as defined in Appendix "A" t 
specification AI R 7-4 shall be install d t o R.C.A.F. 
rnents or specification MIL-I-8700 and :IL-~-§~88~equire-
as s tated herein and in Appendix II (P , except 
wiring deviations against MIL-W_5088A) aragraph 3 . 16.5 shows 

The interim electronic system shall comprise the 

Command Set 
Interphone 
Radio Compass 
Homing Adaptor 
Identification Equipment 

AN/ARC-34 
AN/AIC-10 
AN/ARN-6 
AN/ARA-25 
AN/APX-6A 

foll owing : 

In addition to the above, complete provision shall be made 
for the installation or Distance Measuring Equipment AN/ ARN 
21 (TACAN) and a r adar beacon type RBX-1, and space pro­
vision shall be made !'or the installation o!' automatic 
ground speed and track indicating equipment (Doppler ) in­
c l uding antenna window and wiring, and for the inst a l l ation 
of a radar homer operating on Sand L bands. 

Temperature and pressure within the electronics compartments 
shall be limited by the air conditioning system (Reference 
Section 3.22). Junction boxes and panels shall be provided 
to facilitate interconnection or wiring for related systems. 
All antennas shall be installed internally, either wit hin the 
a ircraft structure or flush with the aircraft skin, The rad:lo 
controls and selector switches shall be conveniently located 
in the console panels o!' the respective cockpits. A micr~­
switch incorporated in each seat installation shall provide 
a means for switching the UHF communication transmitte r and 
the IFF transponder to transmit on the distress frequency 
when the seat is ejected. An override test switch shall be 
installed in the front cockpit for the purpose of testing 
the emergency function of the UHF and IFF systems . 

Communication Equipment 

command set 

An AN/ARC-34 type UHF transceiver shall provide air-to­
air and air-to-ground communication facilities on 1750 
channels, any twenty or which may be preset. This equip­
ment incorporates a guard channel receiver sub-assembly 
tuned to a preset guard frequency with the main re ceiver 
selected to any other frequency. Provision shall be made 
in the system for utilization of the AN/ARA-25 UHF homing 
adaptor (Reference paragraph 3.17.2.6). 
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Command Set (Cont'd) 

A UHF remote control it front cockpit. un shall be installed in the 

Circuits shall be provided t 
tone modulated on a desi nato operate the transmitter 
circuits shall be operat~d b;dt~istress frequency. These 
(Reference Section 3. 17). e seat micro-switches 

The pilot's and the observer's re 
shall be installed in the inboa~ ;~-to-transmit buttort~ 
the left hand console switch panel o~o~~le grip, and on 
respectively. e rear cockpit, 

Two omni-directional antennas shall be provided for use 
with this equipment. A dual purpose antenna incor oratin 
a ~an shaped UHF vertical.radiator shall be mountedpunder g 
a iberglass fairing at the top of the fin, and a down­
ward facing annular slot type antenna shall be flush 
mounted in the skin of the forward fuselage electronics 
compartment. A selector switch located on the front 
cockpit right hand console shall provide means for con­
nection of either antenna to the set. 

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

Liaison' Set 

Not applicable. 

Interphone 

A type AN/AIC-10 interphone system shall be installed to 
provide intercommunication between the crew members and to 
provide a means of selection and audio signal level con­
trol of the aircraft's communication and navigational rad~ 
facilities. The interphone system shall obtain power 
from the emergency 27.5 volt DC bus. 

Ground operation of the interphone shall provide inter­
communication between the crew stations and ground ser­
vice personnel stations, and between the crew stations 
and a telescramble land telephone line. Connections for 
grcund operating power and for the land telephone line 
shall be provided through the external receptacle (Refer­
ence parag~~ph 3.16.10.1). Electrical isolation shall be 
provided between the aircraft land telephone circuit and 
ground service circuit, 

SECRET 



r' ( 

PAGE 104 
~ AAMS-105/1 

liilQS.. ______________________ n_E_C_E_M_B_ER_1_9_s_6 

3.17.1.6 

Microphones and Headsets 

Complete provision for the use of a type M-32/AIC micro­
phone and a type H-75/AIC headset, or equivalent, shall 
be provided for each crew member. 

A mating combination microphone and headphone jack shall 
be installed on the right hand side of each ejection sea~ 

Quick disconnects shall be provided for automatic separ­
ation of the aircrew's microphone and headset cable con­
nections from the aircraft to seat, and from the seat to 
man (Reference paragraph 3,19,l), 

Filters 

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

Recording Equipment 

Not applicable. 

3,17 .2 ' Navigation Equipment 

3.17.2._1 Radio Compass 

3,17.2.3 

A type An/ARN-6 LF-MF radio compass system shall be in­
stalled with control facilities in each eockpit, The 

h 11 ide visual bearing indication or a 
system s a prov _ th<> radio magnetic :1nd1cators 
selected radio station don - ckpit instrument panels, located on the front an rear co 

A non-directional sense antenna shall be instal!edein 
the dorsal electronic~ ~om1a;~:!f~d~~ th~l~=~tr!pdoor 
directional loop shal el ntronics compattment. 
of the forward fuselage e ec 

Radar Altimete r 

Not applicab l e. 

Radio Range Rece i ver 

Not applicable• 

Marker Beacon Equipment 

Not applicable• 



PAGE 105 
~~ AAMS-105/1 

~ ---~----- - ---------D_E_CE_M_B_E_R_l_9_56 

l 

Inst r ument Approa ch Equipment 

Not applicable. 

Homing Adaptor 

A type AN/ARA-25 UHF homing adaptor shall be installed 
in the aircraft. Thi s equipment shall be used in con­
junction with the UHF c ommunication receiver to provide 
a continuous visual i ndication, on the t wo radio magnetic 
indicators, of t he dir ection of a selected UHF signal 
source. 

A direct ional ant enna assembly shal l be mounted in the 
nose radar compartment and a s olenoid relay, controlled 
by the function selector on t he UHF cont r oller , shall 
permit selection of either of the UHF communication 
antennas or t he homer di rect ional antenna. 

VHF Navigation Receiver 

Not applicable . 

Dist ance-. ME:asuri,i;;1S Equipment 

Not a pplicable . 

3.17 .2 . 9 Arbitary Course Computer 

Ref e rence paragraph 3.13 .3.2. 

3.17.2.10 L-Band Navi gation Equipment 

complet e provision shall be made for Type ~(~1~J 
(TACAN} air navigational equipment. Wheni di tin or 

h 11 rovide continu ous n ea 0 
this equipments a P 1 ted TACAN ground 
distance ot the aircraft ~roms:l:~t~~n shall display the 
s tation, and with RMI nee e on the radio magnetic in­
bea ring or the TACA! s~f;;;~nts shall be fu r nished by 
~icato r s. Antenna ;eqt 11 tion (Refer ence paragraph 
the L-Band antenna ~ns a a 
3. 17 .3 .4) . 

3,17 .3 Radar 

3.17. 3 .1 Search Equipme:1t 

Not applicable• 

Loran Equipmen~ 

Not a pplicable. 
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Automatic Ground Position I ndicating Equipment 

Space provision shall be made for installation of the 
Dopple r true ground speed and ground track measuring 
equipment to DRB Specification EL 5040-1, 

Identification Equipment 

A rada r i dentification set , type AN/APX-6A, shal l be 
install~ d t o pe r mit t he aircraft to identify itself 
aut omatica lly when i nterrogated by a ground or airborne 
L-Band radar . The IFF control box shall be installed 
i n the f r ont cockpit. Circuits shall be provided to 
ope r ate the i dentif ication set automatically on emer­
ge ncy mode when t he crew seats are ejected. The·se cir­
cuits shall be ope r ated by the seat micro-switches 
(Reference Sect ion 3 . 17). 

L-Band Antenna requirement s shall be f urnished by a 
fan-shaped vert i cal radiator mounted under a fiberglass 
f a iring at the top of the f i n, and a downward facing an­
nular slot antenna mounted in the skin of the access 
pa nel forward of the forward fu se l age electronics com­
pa r t ment . An L-band antenna transfer switch in the rear 
cockpit shall permit connection of eitner antenna to 
the set. The system shall obtai n DC power from the 27.5 
volt DC emergency bus and AC power f rom the 115 volt AC 
bus. 

Interrogation Equipment 

Not applicable . 

Radar Beacon 

complete provisions shall be made f or the installation 
of an x-Band radar beacon, type RBX-1, When installed, 
this equ i pment shall provide the means for checking an 
X-band ant enna installed in the fin , The system shall 
provide a reply pulse in the manner of an IFF trans­
ponder when triggered by an X-band AI system. Switching 
of power to the equipment sha ll be acc omplished by close­
ing the appropriate circuit breaker in the electronics 
com artment before flight . A dual horn antenna, wave­
gui~e coupled to the transmitter- receiver unit, shall be 
installed in the fin, 

Electr.onic countermeasures 

sea rch Equipment 

Not applicable• 
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3,17.4.2 Analyzing Equipment 

Not applicable, 

Panoramic Receiving Equipment 

Not applicable, 

Panoramic Adaptor 

Not applicable. 

Direction Finding Equipment 

Reference paragraph 3.17. 2 .6 (UHF ) . . . Homer 

Transmitting Equipment 

Not applicable. 

Radar Homer 

Not applicable. 

3,17,5 _ Electronic Guidance System 

' 3.17.5.ii Guide Links and System 

3.17.5.2 

3.17.6 

3.17.7 

3.17. 8 

Not applicable. 

Television and Telemetering Equipment 

Not applicable, 

Static Dischargers 

Not applicable, 

Emergency Rescue Transmitter 

Not applicable, 

Inspection and Maintenance 

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

Weight and space provision shall be made for the instal­
lation of an integrated electronic system in accordance 

•with the requirements of Specification AIR 7-5 and for 
the carrying of Sparrow 2 - Model Dair-to-air guided 
missiles. The weight and space provision allocated 
shall be utilized for the installation of test instru­
mentation required to carry out the intended role of 
the aircraft as a flight test vehicle (Reference para­
graph 4.3). A fairing shall be installed to close the 
opening designed to provide accommodation of a missile 
package. 

SECRET 
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Equipment and Furnishings 

Equipment and furnishings appropriate to the role of the 
aircraft shall be installed in accordance with the require­
ments of R.C.A.F. Specifications AIR 7-4 and CAP 479 except 
as stated in Appendix II (Deviations). 

Personne 1 Accommodation., 

A fully automatic ejection seat with an ejection velocity 
of 80 feet per secoa:ishall be installed for each member 
of the crew. Each seat shall incorporate a single harness 
to serve as a combined seat and parachute harness for the 
occupant. The harness shall be attached to a reel, con­
trolled ~y a lever on the right-hand side of the seat, to 
provide freedom of movement for the seat occupant. Normal 
firing of the seat shall be by means of a face blind, and 
an alternative firing handle shall be provided on the 
seat pan. Action to fire the seat shall also clear the 
ejection path. E jection of the seat shall initiate distress 
signals (Referenece Section 3.17). 

A bail-out warning system comprising a green light in the 
front cockpit, and a red light and a 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 auto­
matically 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 suit 
Visor demisting 
Telecommunications 
Ant i-g suit 

The assembly shall provide for automatic (on seat ejection) 
or individual manual disconnect of these services between 
the crew and the eject ion seat, and between the seat and 
the aircraft. 

3.19.2 Miscellaneous Equipment 

3.19.2.1 Drinking Water Contai ners 

@ Not applicable . 

SECRET 
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3.19.2.2 

® 
3.19.2.3 

Crew Relief Provisions 

Not applicable, 

Compass Deviation Card Holder 

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

3.19.2.4 Pilot's Check List Holder 

.@ Not applicable. 

3.19.2.5 Map Stowage 

@ Not applicable. 

3.19.3 Windshield Wipers 

A rain repeller shall be provided in accordance with para­
graph 3. 15. 1. 3. 

Furnishings 

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

Emergency Equipment 

Accommodiation for a special pack parachute and a seat pack 
emergency kit (14 x 15 x 5.5 inches) shall be provided in 
each ejection seat. 
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3.20 

~ 
c§ 

3.20.1 

Fire Protection 

The fire protection system sh 11 extinguishing fires 1n the hy~ rrovide for detecting and 
compartment. The dete~ti on rau cs bay and each engine 
sys tem shall be in acc ;rdanc!Y!f~~ : nd the extinguishing 
and CAP 479 respectively pecification AIR 7-4 
Appendix II (Deviat ions )~ except as stated herein and 

Description and Components 

3.20.1.1 Detection System 

3.20.1, 2 

3.20.1.3 

Continuous wire type fire detector circuits shall be 
installed in each of the three regions and connected to 
both a master warning light on the pilot's main instru­
ment panel, and three corr sponding compartment warning 
lights each combined with an extinguishing switch All 
fire warning lights shall be r ed. on receipt of~ sig­
nal from any of the detector circuits, the affected fire 
detection control unit shall illuminate the master warn­
ing light and the light in t he appropriate extinguishing 
switch. 

Extinguishing System 

Two triple outlet fire extinguisher bottles, each con­
taining 12 pounds of freon, shall be installed in the 
hydraulics bay. The bottle!!! ~hall be inter-
connected to provide a single charge bo any two of the 
protected regions, or two charges t o any one region. 
The extinguishing agent shall be discharged initially 
through stainless steel pipes and finally through high 
rate discharge nozzles in the fore and aft zones of 
each engine compartment 3 and in the hydrau liei5 bay. 

Operation 

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

A toggle switch, which shall remain dead until the ex­
tinguishing switch has been depress~d, shall be installed 
adjacent to the extinguishing switches to provide for dis­
charge of a second charge to the previously selected zone 
without further operation of the extinguishing switch. 

SECRET 
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3.20.1.3 Operation (Cont'd) 

Relays in the circuit shall ensure that if the same ex­
tinguishing switch is pressed a second time, a second 
charge will not be discharged into the same zone. 

In the event of a crash landing, an inertia switch shall 
complete a circuit from the battery to automatically 
discharge the extinguishing agent to all three protected 
compartments. 

3.20.1.4 Power Supply 

Power for normal operation of the fire detection and 
extinguishing circuits shall be provided from the ma.in 
DC supply. In case of failure of the main DC supply, 
power for t he detect.or and second charge circuits shall 
be suppl i ed from t he emergency DC bus, and power for 
the fire ext ingui shing circuits shall be supplied from 
the bat t ery bus. 

3,20,1,5 Inspection and Maintenance 

Test switches in the nose wheel well shall provide for 
detector circuit testing on the ground. Quick disconnects 
in the detect or circuits and extinguisher lines shall pro­
vide for uncoupling the se 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 r emovable for recharging. 

SECRET 
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3,21 Oxygen System 

A liquid oxygen system shall b 
for breathing and pressure sui~ installed to provide oxygen 
bers. A compressed as operation for both crew mem-
to provide oxygen ingthee::rg~nc~ SYSt em shall be installed 
bail-out of the crew Th en ° normal system failure or 
to meet the requirem;nts ~fo1~;~ si~tems shall be designed 
in and in the Deviations gi i 1 except · as stated here-ven n Appendix II, 

3,21,l Description and Components 

3.21.1.1 Normal System 

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

3.21.1.2 Emergency system 

3.21. 1.3 

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

Distribution 

A high altitude, automatic pressure demand, dual pres­
sure, dual outlet oxygen regulator shall be installed 
on each ejection seat. The regulator performance shall 
conform to R,C.A.F, Specification INST 11-1, Normal 
system oxygen shall be supplied to the regulator through 
a three part composite quick disconnect (Reference para-
graph 3.19.1). 

The individual emergency oxygen supply shall feed into 
the normal system through a trip valve installed on each 
ejection seat. The trip valve shall provide for manual 
selection, or automatic selection at bail-out. A dual 
check valve shall be installed on each seat to block the 
normal oxygen supply line and to permit the emergency 
supply to flow to the regulator. 

SECRET 
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3.21.1.4 Indicators 

A capacitance type oxygen quantity gauge incorporating 
an electrica~ "power off" warning flag, ~hall be installed 
in the pilots cockpit to indicate the quantity of liquid 
oxygen contained in the converter. 

A pressure gauge shall be installed adjacent to each emer­
gency oxygen bottle, and shall be so located as to be 
easily observable from the normal cockpit entrance path 
and from the normal seated position. 

3,21,1,5 Piping 

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

3.21.2 Ground Service 

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

The emergency oxygen bottles shall be rechargeable through 
a quick disconnect charging valve installed on each eject­
ion seat and so located as to be readily accessible for 
ground service. 

3,21.3 Inspection and Maintenance 

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

SECRET 
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3 .22 Air Conditioning 

3.22.1 

The ai r condit i oning system shal l b 
bleed t ype and sha l l be des igned t e oi the engine compressor 
air temperature and/or pressur e O ma ntain conditions of 
cockpi t s a nd equi pment compartm~n~: spe~i~ied herein, in the 
diti oned air exhausted f r om t he k an o equipment. Con-
ments , a nd equipment shal l be ut~~~z~~ttoe~~~~~~~t co~~art­
compartments as indicated in t he table below : i on o er 

Primary Conditioned 

Cockpits 
Nose Radar Equipment 
Bat t ery Compartment 

Oxygen Converter 
Forward Fuselage 

Ele ctronics Compartment 

Dors a l Electronics 
Compartment 

Alternator Control/Trans­
former Rectifier Box 

Secondary Conditioned 

Armament Pack Bay 
Nose Wheel Well 

(forward end) 

Air Conditioning Bay 

Cbmplete provision shall be installed to supply conditioned 
a i r fo r a s tabilizat ion pl a tform of an i ntegrated electronics 
s ys tem. 

Ground air condit ioning shall be possibl e by the use of a 
gr ound servicing unit which shall s upply pressurized air for 
t he system t hrough a quick disconnect. 

Air from the air conditioning system shall be utilized during 
f l i ght to supply the requirements of the pneumatic services 
{Reference Se ction 3.15) . 
The a ir conditioning and pressurizi ng system shall be designed 
t o meet the requirements of R. C. A,F , Specification AIR 7-4 and 
ARDC M 80-1 except as stated in Appendix II (Deviations) and 
additionally herein, 

In-Flight Air Conditioning 

Supplies of air, cooled by successive stages of the system, 
shall be mixed to provide conditioned air for the cockpit, 
compartments, and equipment, The system shall be designed 
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3.22.1 ~~~~-~---.::::~~ 
In-Flight Air Conditioni!:£i (Cont'd) 

to automatical ly pressurize th 
pressure altitMd e ot 10 000 re cockpits above an ambient 
limited manual control of c keeitt and shall incorporate 

oc P temperatu.re. 

~~r!i~ !~fh;~ ~~;ection control shall be insta lled to 
ation of ram air f~e;:n~~t!;~own of the sys tem, or util1z­
(Reference paragraph 3_22 _1 _4)unfccupied compartments 
malfunction or failure . , n the event of system 

3.22.1.1 Occupied Compartments 

3.22.1.1.1 Cockpits 

A control system shall be insta lled to permit the 
pilot to select a cockpi tempera ture in the range 
of +40°F to ;80°F, and to select a cockpit temper­
ature ot +90 F to disperse cockpit fog. 

Automatic cabin p~essure control equipment shall be 
installed to provide: 

(a) A cockpit presaure differential of zero up to an 
ambia~t pressure altitude of 10,000 feet. 

(b) A linear increase in cockpit pressure different­
ial to a maximum of 4,5 plus 0,5 minus O psi as 
the ambient pressure altitude increases from 
10,000 to 60,000 feet. 

( c) A constant cockpit pressu~e differential of 4.5 
plus 0.5 minus O psi at ambient pressur e alti, 
tudes exceeding 60,000 fee t . 

The cabin leak rate of the installed system shall not , 
exceed 42.5 cu. ft./min . with a differential pressure 
of 4.75 psi at a temperature of 6o°F at sea level, 

A warning light shall be installed in the front cock­
pit to indicate that cabin pressure has fall en below 
31,000 feet. 

An electrically operated dump valve, controlled by a 
switch in the pilot's cockpit, and incorporating com­
ponents to provide automatic outward and inward relief 
of cockpit pressure shall be installed. A cockpit 
a ltimeter conforming to Specification MIL-I-5099A,, 
and the air supply selection control shall be installa:l 
in the pilot's cpckpit. 
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3.22.1.2 

3.22.1.2.1 

3.22. 1. 2. 2 

Unoccupied Compartments 

Primary Condition1gg Distribution 

A system of ducting incorporating restrictors to pro­
vide for control ot air gistribution shall convey con-, 
ditioned air at 80 F ! 5 F to all the primary conditioned 
equipment compartments and equipment to maintain the in­
ternal air temperature of the compartments and the air 
surrounding the equipment below +1400F, The three 
radar compartments shall be fitted with restricted 
vents to prevent the"intern~l pressure of the compart­
ments falling below the equivalent of 55,000 !eet 
pressure altitude. 

Secondary Conditioning Disbribution 

The exhaust air from te cockpits shall be ducted to 
the armament pack bay to maintain the internal air 
temperature between o and tl30°F. 

Exhaust air from the nose radar and battery compartmerts 
shall be utlized to maintain a cooling air supply, at 
a temperature below 150°F, for the equipment in the for­
ward end of the nose wheel well, 

The air vented from the forward fuselage electronics 
compartment and from the oxygen converter shall be 
utilized to maintain the air in the air conditioning 
equipment bay below 250°F. 

3.22.1.3 Cooling Sub-System 

3.22.1.3.1 Air-to-Air Heat Exchanger 

Air for conditioning shall be bled from the two upper 
bleed ports of each engine througHpressure reducing 
and check valves, set at 85 psi, and ducted to a heat 
exchanger. A pressure switch downstream of each pres­
sure reducing valve shall shut off the air supply at 
the respective engine bleed should the downstream 
pressure exceed 120 psi. Thermostats at each duct 
joint shall sense overtemperature (due to leakage) 
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Ai r-to -Air Hea t Exchanger (Cont'd) 

a nd shut-off the sup 1 t 
bleed. System desig~ ;h!llthe respective engine 
shut-off of the supply fro bprethvent simultaneous m O engine bleeds. 

Ducting shall be inst 11 d t 
to the heat exchangerafr~m t~ec~nve~ cooling (ram) air 
bleed between each en ine ; oun ary layer air 
wall. The cooling ai~ sup~t~ ;~!~feband the fuselage 
mosphere. e vented to at-

The air conditioning output from the heat exchan er 
shall be ducted to the air cooling water evaporaior. 

Air Cooling Water Evaporator 

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

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

3.22.1.3.3. Air Cooling Expansion Turbine 

3.22. 1.4 

3.22.2 

® 

The turbine shall cool the conditioned air by expans­
ion and shall power a fan to draw ram air through the 
air-to-air heat exchanger (Reference paragraph 
3.22.1.3.1). A warning light installed on the pilot's 
warning indicator panel shall indicate a turbine 
outlet temperature in excess of 8o°F. 

Ram Air ventilation 

Selection of ram air shall permit air from the ram air 
duct (Reference paragraph 3.22.1.3.1) to be utilized for 
ventilation of all the conditioned compartments excepting 
the cockpits, nose radar compartment, and armament pack. 

Ground Air Conditioning 
An automatic disconnect ground air conditioning coupling 
embodying a check valve, shall be instal led to utilize 
ground service air at a pressure of 4.5 gsi and at a 
temperature within the range of 60 to 80 F. Ducting shall 
be installed to permit the air supply to enter the aircraft 
system at the output side of the expans ion turbine, and be 
utilized to condition the cockpit, equipment compartments, 
and equipment. 
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3.22.3 Inspection and Maintenance 

Fittings shall be installed to provide for the connection 
of cockpit leakage test equipment. · Access doors and detach­
able panels shall be installed to facilitate inspection and 
maintenance. 

SECRET 
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3.23 Anti-Ic ing and De-Icing Systems 

3.23 .1 

3. 23. 2 

Fully a utomat i c anti-icin 
provided f or the followin~ :n~a~~-icing systems shall be 

Engi ne Air Intakes 
Engine and Accessories 
Cockpit Transparencies 
Pre s sure Heads 
Radome 

Except a s s tated in the Devi ti 
f orth he r ein, the systems sh!11°~! ~ndi as additionally set 
with t he r equirements of RCA F S es i gfned in accordance • • • • pee ication AIR 7-4. 

Prope ller De -Ici.ng 

Not applicable. 

Carbur ettor Anti Icing and De-Icing 

Not applicable. 

3,23 .3 Air I ntakes 

3.23.3. 1 Engine Air Intakes 

The outer surface of the shock r amps and the leading 
edges and inner surfaces of the engi ne air intakes shall 
be protected from excessive ice a ccret i on 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, and a s uitably perforated 
boot of the same type shall be util ized to protect the 
air bleed area of each ramp, The boots shall incorporate 
parting atr ips to prevent ice from forming an unbroken 
cap which would prohibit shedding. Power for heating 
the boots shall be supplied by the 120 volt AC system. 

The de-icing cycle shall be automat i cal l y controlled by 
icing detectors installed at the top of each air intake, 
in conjunction with a de-icing cont roller which actuates 
separate shedding distributors for t he left hand and 
right hand intakes. Icing indication shall be provided 
by a warning light installed on the pi l ot's warning 
indicator panel, These components shall operate from 
the 28 volt DC supply, 
During the cyclic period the parting str ips shall dissi­
pate 20 watts per square inch continuously, and the shed­
ding areas 12 watts per squate inch when energt:Zed •• Tfieu 
boots shall be protected from overheating by thermostats 
and temperature control relays which override the de-
icing controller signals, 
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3.23.4 

3.23,5 

3.23.7 

) 

Engine and Accessories 

Each engine, as supplied by the engine manufacturer 
shall include an integral hot air return anti-icing' 
system as defined in Pratt and Whitney Engine Specifi­
cation PWA 2611. 

Automatic selection of anti-icing air flow for both 
engines shall be controlled by the icing detectors 
on the engine air intakes ~Reference paragraph 3.23.3,1). 

Cockpit Transparencies 

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

The temperature control shall be automatic, and in order 
to overcome thermal lag, power shall be applied to the 
circuit at all times when the aircraft is operating or 

:,in a state of immediate readiness. 

Main Plane, Stabilizer and Fins 

Not applicable. 

Antenna Masts 

Not applicable. 

Pressure Heads 

Pitot pressure head protruding forwa rdnf~~ma~~ed~~~ !!~~irg 
ing edge and a front fuselage nose mou 
boom housing alpha and beta angle sensors,fs~a~itb~npro­
tect~d from the formation of ice by-means O u -
electrical heaters. 
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3,23.7 Pressure Heads (Cont ' d ) 

The circuits shall be of th 
by overheat thermostats. e constant heat t ype protected 

Unde;::carriage 

Not applicable, 

3 .23. 9 Pane l s and Doors 

Not applicable. 

3. 23.10 Vents 

Not applicable. 

3, 23 , 11 Photographic Installations 

Not applicable. 

3,23. 12 Radome 

A freezing point depressant fluid (alcohol ), for applic­
ation to the radome as a protection agains t the f ormation 
of ice, shall be stored in a 2.75 Imperia l Gallon pressur­
ized tank. The fluid shall be sprayed from a distributor 
mounted near the base of the nose boom. Pneumatic 
system air (Reference paragraph 3.15.1. 1 .3) shall provide 
power to pressurize the tank and operate the distributor. 
An ice detector system, operating from the 27.5 volt DC 
supply, and located on the underside of t he radome, shall 
be designed to satisfactorily control operat i on of the 
distribution s ystem. A red indicating flag shall be in­
corporated in an annunciator box, located i n t he nose 
wheel well, to provide ground indication of de-icing 
fluid useage. 

A sci~sors switch shall be installed on the main landing 
gear to prevent operation of the system on t he ground. 

3.23 .13 Inspection and Maintenance 

Provision shall be made for inspection and maintenance 
of de-icing equipment. A ground test switch, t o over­
ride the landing gear scissors switch and per mit t esting 
of the radome de-icing system, shall be installed on t he 
panel adjacent to the left hand speed brake. 
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3.25 Auxiliary Gea:;: 

3.25.1 Towing Provisions 

3.25.2 

3,25.4 

Towing provisions shall conform t o the requirements of 
Specification MIL-T-7935. Special type fittings shall be 
provided at the nose whee l pivot for attachment of a tow 
bar. The turning angle limitation shall be 55° either side 
of neutral permitting the aircraft to be turned in a 21 
foot radius. Provision shall be made for interconnection 
between the AN/AIC-10 interphone system and the towing 
vehicle with connect ion made at the same point as for 
ground i.ntercommunication (Reference paragraphs 3.16.10.1 
and 3.17.1.3). The intercom system shall provide a warn­
ing signal to the tractor driver when the maximum turning 
angle 1s approached, and a warning signal to the cockpit 
occupant if th.e tow bar shear pin f ai l s. During towing, 
power to operate the interphone system shall be suppl ied 
by the towing vehicle . 

Towing lugs shall be provided on each main landing gear 
unit for forward 0r rearward t owing Df the airplane by 
means of a towing bridle . 

Jacking Provisions 

Jacking provisions, and the design of jack pads shall con­
form to the requirements of MIL- J-8711, except in the case 
of the nose landing gear. 

Provision shall be made for jacking the complete airplane 
at three points, with the use of a removable jack pad at 
each jacking point, one on the airplane center line aft 
of the nose landi g gear, and one inboard of each outer 
wing root. 

it shall incorporate an integral 
Each mair. landing gear un ear shall incorporate provis-
jack pad. The nose land ing g i 1 bar with a jack pad con­
ions for jacking, using a spec a 
forming to MIL-J-8711, 

Mooring Provisions 

de for the attachment of mooring 
Provision shall be ma d e landing gear. 
fittings to the main an nos 

Hoisting Provisions 
made for hoisting the entire aircraft 

Provision shall be the aircraft center line at the 
from three points, one on 

SECRET 
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3.25.4 Hoisting Provisions {Cont'd) 

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

Leve ling 

Provision shall be made in the nose wheel well for the 
attachment of a special fixture for use in leveling the 
aircraft. The fixture shall indicate a level attitude of 
the lateral axis and 4° nose up attitude of the longi­
tudinal axis. 

SECRET 
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SECTION 4 

4.1 Ground Tests 

Functional ground tests shall be conducted under a program 
established by the Company and approved by the R.C.A.F. to 
prove ground functioning cf the aircraft syBtems and in­
stalled equipment. 

Structural ~~1tegrity tests to demonstrate the structural 
design criteria as stated in paragraph 3.4 shall be con­
ducted under a static test program conforming to the 
technical requirements of Specification MIL-S-5710

3 
except 

that individual deviations from3 or additions to the re­
quirements of Sp cification MIL-S-5710 shall be negotiated 
between the RCAF and the Company· at the time of establishment 
of the program. 

4.2 Flight Tests 

Af er aircraft acceptancei as set forth in paragraph 5 .1
3 

functional fl!ght testB shall be co:nducted under a program 
established by the Company and approved by the R.C.A.F . to 
prove in-flight functioning of the aircraft By5tems and in­
stalled equipm~nt . 

After aircraft acceptance 9 as Bet forth in paragraph 5-1 3 

structural flight te~ts to demonetrate the Btructural design 
criteria as ;s:tated in paragraph 3 .1~ shall be conducted under 
a flight test program contonn:l.ng 'to the techn.ical requirements 
of Specification MIL-S-57llp except that individual deviati ons 
from~ or additions to the requ:ir~rn.ents of Sp cificat ion 
MIL-S-5711 shall be negotia"';ed between the R.C.A.F. and the 
Company at the time of establishment of the program. 

4 -3 Test Inst:'.:"umentation 

Test instrumentation necessary for conducting the ~ests of 
paragraphs l}. 1 and 4 . 2 shall be ir.mtalled in the aircraft . 

SECRET 
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SECTION 5 

PREPARATION FOR DELIVERY 

5.1 Acceptance Procedure 

On completion of the first flight the aircraft shall be 
offic.ially transferred to the RCAF and immediately returned 
to the Company on an indefinite loan basis to carry out 
the various phases or· a Flight Test Development Program. 
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6.1 Explanatory Informa.Uon 

Not applicable . 

6.2 Definitions 

6.2.1 Provisions 

6.2. 1.1 Complete Provision 

SECTION 6 

~ 

"Complete provision for" a specific item of equipment, or 
assembly or installation~ shall mean that all supports 
brackets, tubes and fittings, electrical wiring, hydra~lic 
lines etc . have been installed and adequate weight and 
space allocated so that the equipment can be installed 
without alteration to the specified equipment or the air­
craft , and that no additional parts are required for the 
installation other than the item itself. Standard stock 
items such as nuts, bolts, cotter pins, etc. need not be 
furnished. 

6.2. 1.2 Structural Provision 

"Structural provision for" a specific installation shall 
mean that the primacy structure shall be structurally 
adequate for the installation, but that brackets, bolt 
holes, electrical wiring, hydraulic lines etc. will not 
be required. Structural provisions also include weight 
of the equipment involved as an element of alternate 
weight. 

6.2 .1.3 Space Provision 

"Space proviision tor" a specific i nstallation shall mean 
that apace only shall be allocated for the installation, 
and that brackets, bolt holesp electric wiring, hydraulic 
lines etc. will not be required . Space provision does 
not imply that adequate attaching structure is provided 
unless otherwise ~tated . 

6. 2.2 St~tements 

6.2 .2. 1 Deviation 

A deviation is the difference between a requirement of the 
R,C.A,F . Type Specification (and spec1f1cation5 inciden~ 
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"Complete provision f'or" a specific item of' equipment, or 
assemtly or installationp sha ll mean that all supports 
brackets, tubes and fittings, electrical wiring, hydra~lic 
lines etc . have been installed and adequate weight and 
space allocated so that the equipment can be installed 
without alteration to the specified equipment or the air­
craft, and that no additional parts are required for the 
installation other than the item itself. Standard stock 
items such as nuts, bolts, cotter pins, etc. need not be 
furnished . 

6.2.1. 2 Structural Provision 

"Structural provision :for" a specific installation shall 
mean that the primary structure shall be structurally 
adequate for the installation, but that brackets, bolt 
holes, electrical wiring, hydraulic lines etc. will not 
be required. Structural provisions also include weight 
of the equipment involved as an element of alternate 
weight. 

6.2.1 .3 Space Provision 

"Space provil!ion tor" a specific i nstallation shall mean 
that space only shall be allocated for the installation, 
and teat brackat8, bolt holeep electric wiring, hydraulic 
lines etc . will not be required . Space provision does 
not imply that adequate attaching structure is provided 
unlese otherwise ~tated 0 

6.2. 2 St~tements 

6.2.2. 1 Deviation 
A deviation 1s the difference between a requirement of the 
R.C.A,F · Type Specification (and spec1f1cation8 incident 
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6.2.2 . 1 

6.2.2.2 

6.2.2.3 

Deviation (Cont'd) 

thereto), and the airplane design as defined by this 
Model Spe cification. 

Interchangeability 

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

Replaceability 

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

6.2.3 Performance 

6.2.3.1 Combat Load Factor 

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

Combat Ceiling 

Combat ceiling is the altitude where the sustained rate 
of climb has fallen to 500 feet per minute. 
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6.2.4 

6.2.4.1 

6.2.4.2 

6.2. 4 .4 

6.2. 4.5 

Weights 

Gross Weight for Stress Analysis 

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

Maximum Gross Weight 

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

Maximum Landing Gross Weight 

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

Basic Weight 

Basic weight is the weight of an aircraft with fixed and 
removable equ ipment installed for the purpose of perform­
ing a specific role, The term "Basis Weight " shall be 
qualified as to role when r eferred to an aircraft in which 
various items of removable equipment may be installed for 
different roles. It included airframe, power plant, acces­
sories, trapped fuel and oil, and non-expendable fluid sys­
tems (hydrau lic, coolant) filled to capacity, but without 
expendable items. 

Operational Load 

Operational load includes crew, passengers, par achutes, 
baggage, ca rgo, personal safety equipment, expendable 
items (fuel, oil, de-icing fluid, water injection fluid, 
catering provisions, ammunition, rockets and bombs), and 
residual fue l , 
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6.2.5 ~uiEment and Fluids 

6.2.5. 1 Fixed Equipment 

Equ1.pment installed in an aircraft and not intended to 
be removed for any specific role, 

6.2.5,2 Removable Equipment 

Readily removable equipment installed in an aircr aft for 
the purpose of performing a specific r ole. 

6.2.5 .3 !rap~d Fuel and Oil 

The fuel and oil remaining in the aircraft fuel and oil 
systems after they have been filled and then dr ained by 
means of the tank drains~ with the air cr aft i n the normal 
ground position. 

6.2. 5 . 4 Residual Fuel 

Residual fuel is fuel , in excess of trapped fuel, that 
cannot be consumed in flight, but that can be drai ned by 
means of the tank drains (Le . does not include trapped 
fuel$ and is not included in Basic Weight). 

6.2.6 Engi~e Definitions 

6. 2 .6.1 Maximum Rated Thrust 

Maximum rated thrust is the maximum thrust which the con­
tractor specifies ,the engine will deliver at standard sea 
l evel static conditions for a duration of 5 minutes. In 
flight~ maximum thrust will be the thrust developed with 
the power lever in the "Maximum" position. If maximum 
thrust is greater than military thrust, its permissible 
duration in :flight shall be 15 minutes. 

6.2. 6.2 Military Rated Thrust 

Milita.ry rated thrust is the maximum thrust which the 
contractor specif:les, the engine will deliver without aug­
mentation at standard sea level static conditions for a 
duration 01' 30 minutes. In flight, military thrust will 
be the thrust developed with the power lever in the 
Hmilitary" pos,ition . 

6.2 .6 . 3 Norll!E.t l Rated Thrust 

Norrr,al rated thrust is the maximum thrust which the con­
tractor specifies the engine will deliver at standard sea 
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6.2.6.3 Normal Rated Thrust (Cont'd) 

level static conditions for continuous operation. In 
flight, normal thrust Will ~e the thrust developed with 
the power lever in the "normal" position. 

6.2.6,4 Idling Thrust 

The idling thrust is the minimum developed thrust at 
which the contractor specifies the engine may be operated 
at standard sea level static conditions. In flight, idling 
thrust will be the thrust developed with the power lever in 
the "idle" ponition. 

IICIIT 
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75 
90 
91 
92 
47 

121 
29 

111 
111 
111 
112 
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(Continued) 

Firewalls 

Fire Warning 
Fi.Xed Equipment (Definition of) 
Flight Instruments 
Flight Refueling System 
Flight Tests 
Fluid, Hydraulic 
Fluids, (Definition of) 
Flying Control System (Hydraulics) 
Forward Fuselage Electronics Compartment 
Fuel Nozzle Grounding 
Fuel Pumps 
Fuel Quantity Gauges and Flowmeters 

Fuel Specification and Grade 
Fuel System 
Fue l System Defueling 
Fuel System Drainage 
Fuel System Pressurization 

Fuel Tank Capacities 
Fuel Tanks 

Furnishings 
Fuselage 
Fuselage Power Plant Installation 

- G -

Gearboxes, Accessories 
Gearboxes, Engines 
General Data and Dimensions 
General Interior 
Government Furnished Equipment 
Gross Weight for Stress Analysis 

(Definition of) 
Ground Air Conditioning 
Grounding, Fuel Nozzle 
Ground Operation, Hydraulic Systems 
Ground Operation, Pneumatic System 
Ground Defue ling Provisions 
Ground Refueling System 
Ground Service, Oxygen System 
Ground Tests 
Ground Use of Interphone 

SECRET 

Paragraph 

3.10.5 
3.11.2 
3.16.11.3 
6.2 .5.1 
3.13. l. 1.1 
3 .11.8.13 
4.2 
3.14.2 
6.2.5 
3 .14. l. 2 
3.7.5.4 
3 .16.10.3 
3 . 11. 8.1 
3.11.8.8 
3.13. 1. 1.3 
3.11.8.2 
3.11.8 
3.11. 8.15 
3.u.8.14 
3.11-8 .10 
3.15.1, 2 
3.11.8 .3.1 
3.11.8.3 
3.11.8.4 
3.19.4 
3.7 
3.7.7 

3.11.3.2 
3.11.3.1 
3.1.7 
3.2.1 
3.2.15,. 
6.2.4.;J. 

3.22.2 
3.16.10.3 
3.14.1.4 
3.15.2 
3.11-8.15 
3.11.8.12 
3.21.2 
4.1 
3.17.1.3 
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69 
70 

101 
131 
82 
77 

126 
90 

131 
88 
52 

~ 
7b 
82 
74 
73 
78 
78 
76 
92 
75 
74 
75 

110 
49 
54 

71 
71 
24 
27 
30 

130 

118 
99 
90 
93 
78 
77 

114 
126 
103 
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Heat Exchanger, Air Cooling 
Heat Exchanger, Oil Cooling 

Hoisting Provisions 
Homing Adaptor 
Hydraulic Fluid 
Hydrau l i c System 
Hydraulic System, Flying Controls 
Hydraulic System, Utility Services 

- I -

Identification, Electrical Circuits 
Identification Equipment 
Identification Markings 
Identification3 Pipeline 
Idling TPrus t (Definition of) 
Ignition Syste:r1 . 
111umina'ci0;~ C on ... 1·ols ~ Interior 
Indicators, W&..c'ning 
Induct ion Air Controls 
In-Fligrt Air Conditioning 
Inner Wing 
Inst rumf.mt Approach Equipment 
Instrament MarKing:3 
Instrument Panel Ltgnting 
Ins tr1rr.1ent Fan€. ls 
Instruments 
Interohangeab1li~y 
Interchangea1

• tlity (Definition of) 
Interc oolei·.: 
Interior Arrangem~nt Drawing 
Interior, Ge-:,eral 
Interior L:1.ghting 
Inte rphone 
Interrogatio!'l Equipment 

- J -

Jacking P~ovlsions 
Jettis on~ble Fuel Tank 
Jettiscning~ Fuel 

- K -

Nil 

SECRET 

Paragraph 

3.22.1.3.1 
3.11.6.2 
3.14.1.2.3 
3.25.4 
3.17.2.6 
3.14.2 
3.14.1 
3.14.1.2 
3.14.1.1 

3.2.12 
3.17.3.4 
3.2.10 
3.2.11 
6.2.6.4 
3.16 .9 
3.16.8.1,3 
3 .16.11 
3 .11.10.3 
3.22.1 
3.5.2.1 
3.17.2.5 
3.13 .4.1 
3.16.8.1.1 
3.13.4 
3 .13 
3.2 .13 
6.2.2.2 
3.11.4.3 
3. )..2 
3.2.1 
3.16.8.1 
3.17.1,3 
3.17 .3.5 

3.25.2 
3.11.8.4 
3. 11.8. 16 

117 
73 
89 

124 
105 

90 
'85 
88 
85 

29 
106 
29 
29 

132 
98 
97 

100 
79 

115 
44 

105 
84 
97 
84 
82 
29 

129 
72 

7, 10 &: Il 
27 
97 

103 
106 

124 
75 
78 
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- L -

1anding Distance 
1anding Gear 
r,anding Gear Hydraulic Sub-System 
r,anding Gear, Main 
1anding Gear , Nose 
r,anding Gear Position and Warning Lights 

1anding Light • 
L-Band Navigation Equipment 
Leading Edge, Wing 
1eveling 
Liaison Set 
1evel Speed , Maximum 
Lift and Drag Increas ing Device s 

Lighting 
Lighting , Exte rior 
Lighting, Interior 
1oad Fact ors, Limi t Flight 
Load Factors, Limit Ground 
1oads, Ultimate 
Locking, Canopy 
Locking, Landing Gear 

Lor an Equi pment 
LOSS of Fue l 
LUbri cat ion 
Lubrication Systems, Engine 

- M -

Main Plane De-Icing 
Maintenance 
Maneuverability 
Map Lighting 
Marker Beacon Equipment 
Markings, Identification 
Markings, Instrument 
Master Warning Lights 

Paragraph 

3 .1.3 .1 
3 . 8 . 1 
3, 14 . l. l.l 
3.8 . 2 
3.8 . 3 
3 . 8. 2 .5.4 
3.16 .11.4 
3 . 16. 8 .2.3 
3.17 . 2 .10 
3.5 . 2 .3 
3.25 .5 
3 .17.1. 2 
3.1.3 . 1 
3.5.5 
3.9 . 2.1 
3.16.8 
3.16 . 8 .2 
3.16 .8.1 
3.4 . 1 
3.4.2 
3.4.5 
3.7.3 
3.8.2.5. 3 
3.8.3 . 5 .3 
3.17.3.2 
3.11.8 
3.2.14 
3.11-7 

3.23.5 
3.2.5 
3.1.4.3 
3.16.8.1.4 
3.17.2.4 
3.2.10 
3.13.4.1 
3.14.1.2.1 
3.16.11.1 

Maste r Warning Lights ~eset Switch 3.16.11.2 
Materials 3.2.2 
Maximum Gross Weight (Definition of) 6.2.4.4 
Maximum Landing Gross Weight (Definition of) 6.2.4.3 
Maximum Rated Thrust (Definition of) 6.2.6.1 
Maximum T~rust 3 .11.1 
Microphone s and Headsets 3 .17 • l. 4 
Military Rated Thrust (Definition of) 6.2.6.2 

SECRET 

7 
55 
86 
55 
58 
57 

101 
98 

105 
45 

125 
103 

7 
46 
64 
97 
98 
97 
33 
34 
34 
49 
57 
59 

105 
73 
30 
73 

121 
;, 28; 

l~ & 17 
98 

104 
29 
84 
88 

100 
100 

27 
130 
130 
131 

70 
104 
131 
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(C on tinued) 

Mi litary Thrus t 
Mo oring Prpvisions 

- N -

Navigat iona l Equipment 

Navigat iona Equipment, Electronic 
Navigational Instrume nts 
Navigat ional Lights 
Navigational Radio Aids 
Noise and Vibrat i on 
Normal Oxygen (Suppl y) System 
Norma l Rated Thrus t (Definition of) 
Nose Radar Compar tments 
Nose Whee l Steering 

Nose Whe e l We 

' 
- 0 -

l 
Observer's Cockpit 
Occupied Compartment (Air Conditioning) 
Operational Load (Definit ion of) 
Ope ra t ional Weight Empt y 
Outer Wing 
Oxygen Bay 
Oxygen Converter 

Oxygen Distribution 
Oxygen Pressur-e Gauge 
Oxygen Quantity Gauge 
Oxygen System 
Oxygen System, Emergency 

- p -

Panel, De-icing 
Panels, Instrument 
Panoramic Ada pt or-
Panoramic Receiv ing Equipment 
Parachute, Drag 
Parking Brake 
Pe rformance 
Performance Curves 
Perf ormance (Definitions of) 

SECRET 

Paragraph 

3, 11.1 
3.25.3 

3 .13 
3.13.3 
3.17. 2. 10 
3.17.2 
3.13.1.1.2 
3. 16.8.2 .1 
3. 13.3. 3 
3.2.7 
3.21.1.1 
6.2.6.3 
3. 7.5.1 
3.8.3 . 6 
3. 14.1.1 .2 
3 .7.5.2 

3.7 .3.2 
3.22.1.1 
6.2. 4 .5 
3.1,5.2 
3.5.2.2 
3 .7.5.6 
3. 21 .1.1 
3.21.2 
3.21.1.3 
3 .21,1.4 
3.21.1.4 
3.21 
3 .21.1.2 

3. 23 .9 
3.13 .4 
3. 17 .4 .4 
3.17 .4.3 
3.8. 4.1 
3 .8.2.2 
3.1.3 
3.1 .4 
6.2. 3 

12 

70 
124 

82 
84 

105 
104 
82 
98 
84 
28 

113 
131 

52 
59 
86 
52 

51 
116 
130 

21 
44 
53 

113 
114 
113 
114 
114 
113 
113 

122 
84 

107 
107 
60 
56 

7 
& 13 -

129 
19 
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(Continued) 

Personnel Accommodation 
Pilot's Check List Holder 
Pilot's Cockpit 
Pilot's Cockpit Clearances 
Pilo~ 's Cockpit Controls 
Pilot's Cockpit Switches 
Pilot's Vision 
Pipeline Identification 
Photographic Equipment 
Photographic Installation (De-Icing) 
Pneumatic Services, Low Pressure 
Pneumatic System 
Power Plant Installation, Fuselage 
Power Take-Off, Engine 
Preparation for Delivery 
Pre-ssure Head De-Icing 
Pressurization, Auxiliary Fuel Tank 
Pressurization, Cockpits 
Pressurization, Fuel System 

Pressurizatlon, Unoccupied Compartments 
Primary Flight Control System 
Processes 
Production, Maintenance and Repair 
Propulsion 
Propulsion System Controls • 
Provision, Complete (Definition of) 
Provision, Space (Definition of) 
Provision~ Structural (Definition of) 
Pumps, Fuel B6oster 
Pumps, Hydrau lie 

Purging System for Fuel Tanks 

- Q -

Quantity Gauges, Fuel 

Quantity Gauges, oxygen 

- R -

Radar 
Radar Altimeter 
Radar Beacon 

Paragraph 

3.19.1 
3.19.2.4 
3.7.3;1 
3. 7.3 
3.7.3.1 
3.7.3.1 
3.7.3 
3.2.11 
3.24 
3.23.11 
3.15.1.1 
3.15 · 
3.7.7 
3.11.3.1 
5 
3.23.7 
3.11.8.4 
3.22.1.1.1 
3.11.8.10 
3.15.1.2 
3.22.1.2.1 
3.9.1 
3.2.8 
3.2.5 
3.11 
3.11.10 
6.2.1.1 
6.2.1.3 
6.2.1.2 
3.11.8.1 
3.14.1 
3 .14.1.1 
3.14.1.2.1 
3.11.8.9 

3.11.8.8 
3.13.1.1.3 
3.21.1.4 

3.17.3 
3.17.2.2 
3.17.3.6 

109 
110 
50 
50 
50 
50 
50 
29 

123 
122 

91 
91 
54 
71 

127 
121 
75 

116 
76 
92 

117 
62 
28 
28 
70 
78 

128 
128 
128 

74 
85 
85 
88 
76 

76 
82 

114 

105 
104 
106 



PAGE 143 
AMIS-105/1 

DECEMBER 1956 ~ --------------------

- R -
(Continued) 

Radar Homer 
Radio Aids, Navigational 
Radio Compass 
Radio Range Receiver 
Radome Anti-Ice System 
Radome Anti-Ice System Air Supply 
Rain Repelling System Windshield 
Ram Ventilation Air 
Rate of Climb Versus Altitude 
Receptacles, Ground Electrical Supply 
Rectifier, Transformer 
Refueling System, Ground 
Refueling System, In-Flight 
Relight Control, Engine 

Removeable Equipment (Definition of) 
Repair 
Replaceability (Definition of) 
Requirements 
Reset Switch, Master warning Lights 
Residual Fuel 
Retraction~ Landing Gear 

Reverse Scoop 
Rocket Propulsion System 
Role 
Rudder 
Rudder Tab 

Scoop, Reverse 
Scope 

- s -

Seal Inflation, canopy 
Search Equipment 

Seats, Ejection 
Secondary Flight Control System 
Sensing Equipment, Air Data 
Service Bays 
Shielding, Electrical 
Shock Absorbers 

Skin Temperature Gauge 

;Paragraph 

3.17.4.7 
' 3.13.3.3 

3.17 .2.1 
3.17.2 .3 
3.23 .12 
3.15.1,1.3 
3 .15.1.3 
3.• 22. l . 4 
3.1.4.2.2 
3.16.10 
3.16.3.1 
3.11.8.12 
3 .11 .8.13 
3.11 .10.4 
3.16 .9.2 
6.2 .5.2 
3.2.5 
6.2.2 .3 
3 
3.16.11 .2 
6.2.5.4 
3.8.2.5.1 
3.8 .3.5.1 
3.14.1 .1.l.1 
3 .11.4.1 
3.11.13 
2.2 
3.6.6 
3.6.7 

3.11.4 .l 
2 
3.15 .1.1.1 
3 .17.3.1 
3.17.4 .1 
3.19 .1 
3.9.2 
3 .13 .2 
3 .7.5.8 
3.16 .6 
3.8 .2.4 
3.8.3 .4 
3.13.1.1.4 

107 
84 

104 
104 
122 

92 
92 

,118 
12 & 15 

99· 
96-
77 
77 
79 
99 

131 
28 

129 
7 

100 
131 
56 
59 
86 
71 
80 
6 

47 
48 

7l 
5 

91 
105 
106 
109 

64 
83 
53 
96 
56 
59 
82 
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(C ontinued ) 

Space Provision (Def i nition of ) 
Special Characteris t ics, Aerodynamics 
Speed Brakes 

Speed, Div ing , Limit 
Speed, Leve l, Maximum 
Speed, Stalling 
Speed versus Altitude 
Stability and Contro l 
Stabilizer 
Stabilizer De-Icing 
Standards 
Starter Cont r ols (Engines) 
Starting Systems (Engines) 

Statemer.ts (Definitions of) 
Static Dischargers 
Static Ground 
Stations, Crew 
Steering Control, Nose Whee l 
Steering~ Nose Wheel 

Stress Analysis, Gross Weight for 
(Definition of) 

Structural Design Crit eria 
Structural Provision (Definition of ) 
Surface Control System 
Surface Control System (F l yi ng Control 

Hydraulics ) 
Switches, Pilot' s Cockpi t 

- T -

Tabs, Aileron 
Tabs., Elevator 
Tabs, Rudder 
Tabuiated Performance 
Tail Group 
Take-Off Distance 
Take-Off Performance 
Tank, External Fue l 
Tank, Radome Anti - I cing Fluid 

Tanks, Fuel 
Taxi Light 
Television and Telemetering Equipment 

Paragraph 

6.2.1.3 
3-3-1-1 
3 .7.6 
3.9.2.2 
3.14.1 .1.4 
3.4 .3 
3 . i. 3.1 
3 . 1- 4 .1 
3.1, 4.2.1 
3 .3.2 
3.6.2 
] .23 .5 
3 .2.3 
3 . 11 .10 .4 
3.11-11 
3.16.9 .1 
6.2.2 
3.17.6 
3 .16 .10.2 
3 .7.3 
3 .8.3.6 . 
3 ;8.3.6 -
3 .14 .1.1 . 2 
6 .2. 4.J. 

3 .4 
6 .2.1-2 
3 .9 
3. 14 . i. 2 

3. 7.3.1 

3 .5.4 
3.5.8 
3 .6.7 
3 .1.3.1 
3 .6 
3 .1-3 .1 
3 .1. 4.4 
3 .11 .8.4 
3.15.1.1.3 
3.23.12 
3 .11 .8 .3 
3 .16 .8 .2. 2 
3.17 .5.2 

Page 

128 
31 
53 
64 
87 
34 

7 
12 & 13 
12 & 1.4 

32 
47 

121 
27 
79 
80 
99 

128 
107 
99 
49 
60 
60 
86 

130 

33 
128 
62 
88 

50 

46 
46 
48 
7 

, 47 
' 8 
18& 18 

75 
92 

122 
74 
98 

107 
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- T -
(Continued) 

Temperature Sensing, Exhaust 
Tensioning Devices, Control Cable 
Tests 
Three View Drawing 
Thrust 
Time to Height versus Altitude 
Tires 

Towing Provisions 
Trailing Edge , Wing 
Transformer Rectifier Units 
Transmitting Equipment E.C.M, 
Transmitter, Emergency Rescue 
Trapped Fuel and Oil (Definition of) 
Trim Control Systems 
Turbine, Expansion, Air Cooling 

- u -
Ultimate Loads 
Undercarriage De-Icing 
Unit Weights 
Unoccupied Compartments, Air Conditioning 

and Pressurization of 
Useable Capacities of Fuel Tanks 

- V -

Vent De-Icing 
Vent System (Fuel System) 
VHF Navigational Receiver 
Vibrat:i.on 
Vibration Isolation (Engine) 
Vision; Pi.lot's 
Voltage Regulators 
Vulnerability (Controls) 

- w -

Warnirg, Fire 

Warnt~g Indicator Panel 
Warning Lights, Master 

Water Evaporator, Air Cooling 
Water Injection Controls 
Water Injection System 

SECRET 

Paragra:e,h 

3,11.5 
3.9.1.5 
4 
3.1.1 
3,lLl 
3,l.4.2.3 
3.8.2.3 
3.8.3.3 
3.25.1 
3.5.2,4 
3.16.3.1 
3.17.4.6 
3.17.7 
6.2.5.3 
3.9.3 
3.22.1,3.3 

3.4.5 
3.23.8 
3.1.5.3 
3.22.1.2.1 

3.11.8.3.1 

3.23.10 
3.11.8.11 
3.17.2.7 
3.2.7 
3.10.4 
3.7.3 
3.16.2.3 
3.9.1,6 

3.16.11,3 
3.20.1.1 
3.16.11.2 
3.14.1.2.1 
3.16.11.1 
3 .22. 1,3.2 
3.11.10.7 
3. lJ. ,9 

72 
64 

126 
7 & 9 

70 
12 & 16 

56 
58 

124 
45 
96 

107 
107 
131 . 
65 

118 

34 
122 
22 

117 

75 

122 
76 

105 
28 
68 
50 
95 
64 

101 
111 
100 
88 

100 
118 

80 
78 
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- w -
(Continued) 

Weight and Balance 
Weights (Definition of) 
Whee l Brake Controls 
Wheel Brakes 

Wheels 

Windows, canopy 

Windshield 
Windshield Rain Repelling System 
Windshield Wipers 
Wing Group 
Wiring, Electrical 
Workmanship 

- X -

Nil 

- y -

Nil 

- z -

Nil 

SECRET 

Paragraph 

3.1.5 
6.2.4 
3.8.2.2 
3.8.2.2 
3.14.1,1:3 
3.8.2.2 
3.8.3.2 
3. 7 .3 
3.23.4 
3.7.3 
3.15.1,3 
3.19.3 
3.5 
3.16.5 
3.2.4 

2D 
13,0, 
55 
55 
87 
55 
58 
49 

121 
49 
92 

110 
44 
96 
27 
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APPENDIX II ------
DEVIATIONS 

1. Detail Desi5n, Cast~ng-~ 

Requirement : ARDCM 8o-1, paragrapt, 3.?60 

In the design of magnesium alloy castings, wall thickness shall not 
be less than 5/32 (0.15625) inch, ----------. 

Deviation : Minimum wall thickneaa of magnesium castings may be 
taken to 0.13 inch 1n certain ~~mited areas of the castings. 

Reas on for Deviation and Remarks 'l'-:> save weight in the more 
lightly stressed portions or=--caot1r.g8 • 

2. Limit Ground Loads 

Requi rement· Bulletin ANC-?, ~able 4-1 

The design requirements sp~~~~ied by ANC-2 call for a 12,000 pound 
load straight ahead and a 6,000 p0und lGad inclined at 450 to the 
aircraft longitudinal ax.1s 

Deviation~ The aircraft t~ d 91gr d fur a 10,000 pound load 
straight ahead and 6,000 p~unu9 dt aj). 

Reas on for Deviation and aemark~· The5e loade were established 
at the 17th meeting of the Co-ordiru•tlng Committee , 2 March 1955, 
Item No. 9,and confil:'W:'d by le~ter ~1038-105-11 (ACE-1) dated 22 
Augus t 1955° 

3. Yaw Velocity in Flat_ f:pln 

Requ irement: Specification MIL-S-5702, paragraph 4.3.2.1 

Flat Spins: The yawing vel-:>city (tn this condition) shall be 5,0 
raa!ans per second ror fighter~ anJ pilot trainers---------- ---. 

Deviation: The yawing ve1~c1ty 1n a flat spin shall be taken as 
3.5 radians per second. 

Reason for Deviation end Rei:r.arka· On the basis of all available 
aata it is not considered tha~ a yaw velocity of 3.5 radians per 
second can be exceeded. 

SECRET 



7. Windshie l d Angle 

Requirement: Specificat ion ARDCM 80-1, paragraph 6.21 

PAGE 150 
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Fl at panels in those areas used for vision in t aking-off, flying 
-------0--- should be placed at an angle of inc idence no greater 
than 55 ------ - ----------. 

Deviation: The ang le of incidence of the windshie l d shall be 65°. 

Reason for Deviation and Remarks: Aerodynamic requirement. 

8. Visibili ty of Wing Tips to Pilot 

Requirement : Specification CAP 479, paragraph 20.22 

The pilot shoul d be able to Bee both wing tips in fighters---for 
formation flying. 

Deviation: Wing tips not Visible to pilot. 

Reas on f or Deviation and Remar\cs: ImposeibJ.e to achi eve with 
acce pted aircraft conr1guration and limitations on pilot movement 
imposed by required accoutrements. 

Land i ng Gear Retraction Time 

Requirement: Specification ARDCM 80-1, paragraph 7 . 60 

The t ime or operation of the landing gear at temperatures between 
-65°F to -20°F shall not exceed a value which is d ouble the fast­
est time selected for the -20°F to +120°F range. 

Deviation: Design based on a retraction time of 5 seconds at 
-20VF and 30 seconds at -65°F. 

Note: ARDCM 80-1 requirement for retraction time:- 10 sec onds 
(Reference par agraph 7. 601) 

Reason f or Deviation and Remarlcs: The above criteria adopted as 
basis ? or design to eave wei~imposed by larger piping (Refer 
to item 4 of the Minutes of the CF105 Development Co-ordinating 
Commit t ee' s 20th Meeting, 22nd June 1955). 

SECRET 
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Requirement: Specification ARDcM 80-1, paragraph 8.315.1 

All pulleys a
nd 

quadrant s Shall be provided with stationary guards 
fitting close to the points ot tangency of the control cables. 

Deviation: Tension regulating quadrants are equipped with cable 
guaras attached to the quadrants themselves. 

Reason for Deviation and Remarks: The above guards move with 
their reRpective quadrants and are much simpler and lighter than 
normal f~ ed guards. The moveable guards provide ample protection 
against cables jumping the cable grooves on the quadrants. 

14. Control Cable Duplication 

Requirement: Specification ARDCM 80-1, paragraph 9.21o(a)and(b) 

(a) ----- the direct (elevator control) system shal l be duplicated 
from the base of the---------- control column to the elevator spars. 

(b) 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 mechanical control linkages are installed be­
tween all control surface actuator valves and the pilot's controls. 

Reason for Deviation and Remarks: Complexity and space reasons. 

15, Control Cable Spacing 

Requirement: Specification ARDCM 80-1, paragraph 9.207 

Cables of any one control surface shall be separated by at least 
three inches, preferably more. 

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

Reason for Deviation and Remarks: Space restriction. Fairleads 
or guide tubes are installecfw'Fiere necessary. 
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16. Engine Air Intake Screens 

~quirement: Specification ARDCM 80-1, paragraph 16.625 

Where retractable inlet screens are not provided with axial flow 
engines, the airframe manufacturer shall mount a retractable screen 
1n the inlet duct of the aircraft. 

Q;:_Viation: Screens not provided. 

Reason for Deviation and Remarks: Penalty to performance and 
weight does not justify complexity required for very doubtful 
protection, High location of air inlets is considered adequate 
protection, 

17• Engine Isolation 

Requirement: Specification ARDCM 80-1, paragraph 15.620 

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

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

Reason for Deviation and Remarks: Weight . 

Engine Isolation 

~e~uirement: s~ecitication ARDCM 80-1, paragraph 15.620 

Each engine installation of all aircraft, regardless of the number 
or relative position of the engines, shall incorporate a stainless 
steel diaphragm that separates the burner and tail pipe section 
from the accessory and compressor section. 

Deviation: Titanium is used to separate the burner and tail pipe 
section from the accessory and compressor section. 

Reason for Deviation and Remarks: Weight. 
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l9 • Firewall and Shut-Off Valves 

Requirement: Specification CAP 479, paragraph 23.22 

Firewall shut-off valves shall be incorporated in fuel, oil, and 
hydraulic fluid lines Which pass through the firewall, in all twin 
and multi-engine aircraft. The shut-off valves shall be located as 
near as possible to the firewall and yet still be in a location not 
liable to be swept by a nacelle fire. Valves already provided in 
these systems can be used to perform the functions of firewall shut­
off valves if the controls are convenient to the pilot, second pilot 
or flight engineer in an emergency, or are automatically closed by 
operation of the fire fighting controls. 

Deviation: Shut-Off cocks not installed for engine and accessories 
oil systems. Hydraulic system does not enter engine compartment -
1.e. does not pass through firewall. 

Reason for Deviation and Remarks: Shut-off cocks are not provided 
in engine oil and accessories ofl systems since both are high rate 
of flow systems with small total capacity . If rupture of either 
feed or return lines should occur, almost the whole system would 
be drained before the fault cou ld be detected and shut-off valves 
operated.Design i s basej on ARDCM 80-1 requirements which are con­
sider-ed to be more realistic. 

20. Purging of Fuel Tanks 

Requirement~ Specification ARDCM 80-1, paragraph 16.400 

-----------. A purging system shall be provided for all combat 
aircraft.--------. 

Deviation: A purging system is not provided. 

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

21. Tank Selection - Refueling 

Requirement~ Specification ARDCM 80-1 , paragraph 14.323 (j) 

It shall be possible to select any tanks for filling, and con­
versely to avoid filling any tanks. This is necessary for either 
e.g. co~trol, selective fuel loading or to avoid the filling or 
battle damaged tanks or tanks with inoperative fuel booster pumps. 

Deviation: Selective tank filling is not provided. 
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Reason tor Deviation aP...:i ReIMrke To permit rer 11 ipec1!1ed time• Agr·eed at 18th Meeting or CPl05 u~ 1 wi thin the 
ordinat1ng C oll'.mitt~e. ve opment Co-

25. Fuel Dr-a.in Vahes 

~~irement : Spec1!'icat1on ARDCM 8o-l, paragraph 15 .432 

The sump shall be provided with -- - ----- an approved (Specifi­
cation 28208) sel!-lock1r-c; drain valve. 

Deviation: Combination nice and condensate drain valves to 
coopa.ny Specification E-368 are installed. ' 

Reason ror Deviation and Rem~rks: Drain valves to Specification 
~FwlTlnot meet temperature r~'-luirements. 

26. Collector Tank Out~ ta 

Requirement: Spectficat1rn ARDCM 8o l~ paragraph 15.431 

The tuel outlet fitting !rom all tanks --------- shall be of a 
bcoste~ pump flane~ conforn~ng w~th AN ~135, AN 4130-10,or AN 
4128 -- ---------. 
Deviation : Booster pump mounting does not conform to the above 
requirement. 

Reason ror Deviation and Rer::.,rks. St:--uctural strength requires 
iiiinlmum eize mounting holes in the tank base. 

27. Instrument Mounting 

Requi~~n~: Spec1fic~tion ARDCM eo 1, paragraph 19.00 

A minimum clearance of 10 inches shall be provided behind the 
instrument board to accommodate the instruments and connections 
when installed. 

De iation: The clearance at thP top corners of the instrument 
panel is lesa than 10 inches. 

Reason tor Deviation and Rero.ar~s: The clearance at the top corners 
o? the instrument pa.Pel is reauced by the inboard slope or the wind-
screen panel. 
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~u1rerr:er.t: Specification AHDCM o l, parai:,raph l0.d 

Standard4 approv d, hydraulic components, as indexed in opecif1cat1on 
!HL-H-54 O, related specifications and ANA Bulletins shall alw 
be used where applicable. , ays 

Deviation· (l All con.~ections snall be flar-cless type in accord­
ance w1tfi Co"'l ,any Btan~ards. 

(~, The hyaraulic cJnnectlng pipes for the flying control 
parallel servos and CJntrol surface actuators Will be of ~130 seam­
less steel tubing (spring flexing) to Specification MIL-T-b73b. 

Reason for Deviatirn~~ Remarks: (1) Plarelss type connections to 
CoMpany Standards incorporate better 11ea11no and strength features. 

1 ( 2) /..µproved flexible tubing de-
signed for •,000 P~i le n?t available and use of swivel type f1tt1ngo 
is precluded in BOlllE' applications by space and weight considerations. 

29 . E:.ergenc;:, Wheel Brakel!_ 

Requi::' 

All hydraulically cperated services which are essential to safety 
in .!'ligr.t er la.r.ding, e.x:cept types ;_ and IV brake systeln!:I, shall be 
provided with t;;I:lf.:rgency aevices -- -------. The emergency system 
shall be co •I L te :~ inder ndent of the main systel:1!3 up to, but not 
necessar!.ly 1"' l ding th_ shuttle valve, the actuatino cylinder or 
the motor. 

Deviation: (1) Th e~Rr~en~y braking system makes use of the normal 
braking anti-skid return lines and is physically interconnected in 
brake valve, transfer vahe, and anti-skid valve. 

{2) The emergency t!'aking system is powered by an accumul­
ator charged ~j the Utility Ser-vices main hydraulic power circuit. 

Rease~ fer Dev1at1ou and RPma~ks: (1) The above deviation obviates 
the necessity c'!"" installiP.g- another hydrau lie pipe run on the rr.ain 
landing gear main struts. 

(2) Failure of the normal brake 
preseure piping in this dPsign will not prevent operation of brakes 
from the eme~le~cy supply however failure of theemergency pressure 
piping up to the brake c~ntrol valve will de-pressurize the entire 
Utility Hydraulic Sys~em (Thie is similar in principle to t he CP-100· 
Investigaticn on use of fuses is being carried out). 

30. Moi~tur-e T...'.:._ £ Hydraulic System 

Reguire_p:~: Spe~if:~~ti~n CAP 4(9, paragraph 24.45 

Traps shall be provided to collect and drain off moisture from the 
----------- hydraulic syete:r.s. 

~iatio~: No traps are provided in the hydraulic system5 , 
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33. Switches - Space Provisions (Cont'd) 

r>eviati on: No spa ce provided ror spare :3\fi tches. 

Reason f or Devia 
panels prevent 1 on switch 

34. Cable Rout i ng 

Requirement: Specification MIL-W-5088A, paragraph 3 . 7 . 3 , 5 

wi res and cables t o each equipment which must operate to r.iaintain 
!light control or the a ircraft under norm.al or emergency conditions 
shall be separately r ou t ed from other wires and cables . 

Deviation: Cables essential to maintain flight under nonnal and 
emergenc y conditi ons are not separated from other cables . 

Reas on for Deviation and Remarks: Space limitations prevent sepa r­
ate routing of cables e s sential to maintain flight. 

Main A,C. power cable s are separate from emergency A.C . 
Main A.C. power cable s mainly isolated from remaining cables. 
Emergency A.C. cables are light wiring and run with distribution 
cabling. 
Main D.C. cables mainly isolated from all others. 
Emergency D.C. cable s to services run with main D. C. lines. 

Normal and emergency wiring must come together at transfer point. 
For no rmal or emergency control lines must run together to 
selector switch. 

35 . Cable Grouping 

Requirement: Specifica t ion MIL-W-508eA, paragraph 3.7.3 , 4 

Unprotected wires and cab l es of the primary electrical power system 
shall not be bundled or grouped With distribution circuit Wires and 
cables . 

Devi ation: Power s ourc e cables are bundled with distribution 
cables in some instances. 

Reason for Deviation and Remarks: Space limitations prevent segregatim 
of cables in certain l ocations . Although the runs are separated for 
the greater portion of their length the main and distribution cables 
pass t h rough a large c onduit in the nacelle to get from the armament 
bay t o the nose landing gear compartment. Also, to get through the 
bulkhead at station 485 the cables run through a ho l e in the bu l khead . 

See also deviati on numbe r 34. 
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Disconnect - A quick disconnect d~vice ah.all be prJvided at the 
battery t e rminals to dloconne~t tne battery from the electrical 
system. 

Dgviation: No quick d~sc~nnect device &hal be prcvided at the 
b-attery terminals• Nut-vype te!:"llin.."l.le a""e used , .. 1 ... h 

t i l i l ti ... .. " ~ cover pro-•'lided for e rm r..a nau a on, co.,..on"' ,.a,.,,...i- ~ anct hi h - -" ~, -- "'='-, -• g cr·eepage protection• 

Reas on for Deviation and Remark:: Weight savir.g factor, and reliabil ­
fty of a hermetically o::e~led nickel cadmluTTJ. ·oattery pr·eclude the 
necessi.ty for quick discon.r.ect devices. 

37. 

Req uirement: Specification AAD'.::M 80-1~ paragraph EA.172 (b) 

The caution lndica~or systere eh ~l conuist of a m~ster indicator 
light a:r. ar, :!.nd_ira'" or P:ll'':l, '.:!:e Irfibve"' Hght shall be red in 
col or and snall i:le la.:.1,..,.l.1.e.... r,,t...,_ r r d.l ~1-::-n"-- __ ---··--. 

-----. T~~ cauti?n ind1 atv~ pa~ l ------ shr,11 pr~vlde a suit­
able visual l~jl ~ ... ion, r~1 1~ ol"r ---------. 

Deviationg OL w2s~~r 
amber in c.c,lour . 

J:1,1 r:.., l'grt " d Ve C'aut.l..e,n indicators are 

Reason for Dev·1a.tio:n a.~d Remarks: The do.rning light systerr. pro­
posed by Avro-was approv d by-< P.C.A.F. Reference letter 31038-
105-4 (ACE-1) dated 23 August 1°55. 

38 . Circut~ Break re 

Requirement ~ SpP-cif"it.-"ticn C4.P 479, p~rag! .1ph 21.62 ( 1) 

In single or t9,ndem pil..,t aircraft, tr.e ,!ire-nit, br>eakers shali be 
located forward en the- inboard facE !' ';..ht :::·i~ht console. 

Deviatior.. : Cir0cuit br akcr , 0+1-1 r ths.n th0 e ~ n danping system 
circi..it s·:- are lcca ed on a ~lrcuit- brE>'lrt:er - n 1 ~n the ncse wheel 
bay . Dampi:ng system cir;-cuit br.~ ..::c.zas ar lo ated :-n the left-hand 
console in the :':r. ont _,o<..kpit. 

Reaser. for Deviation and Re~~ L1~~~~t~0n of space precludes 
t he 1.notalla'tion of' all circuit br a.k1:::rs in the cockpit and necessi­
tates location of da1 .p:·.ng sy&-r.sm c!.rcuit b!'eakers ir. llft -hand con­
s ole , (Rel'Rrence R.".P . F . letter S-1038-lCb·-10 (ACE) 9 Nov. 1956) 

Circuit breakers ar,-3 ueed for· pro ,ectlcn •)nly and -:-wt an combination 
protecti on and swit-:.:h. Trip free breakers ':ire uaed which cannot be 
closed when a faylt in the circuit e dats. 
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39. Interference Liru.ts and Methods of Measurement 

Reguiremeni~ Specific.atio:n MIL-I-6051~ paragraph 4.2.3.5 

---=---·--- - accomplished. Wh;,re in an elactronic system any receiver 
output ls normally fed ir:..t~ a. radio interphon~ amplifier» the headset 
and output meter shall 'be con.".l.ected in the amplifier output circuit . 
The controls for the radio 1nterphone amplifier shall be adjusted for 
the conditions of nor-mal o.,;yBt'£!m operation . 

Deviation~ Th& controls for radio interphone system AN/AIC-10 shall 
not be set as required for normal operation» but a.s required for the 
emergency mode. 

Reason for Deviati.or. and R x::;-,:-::'k:e ~ When the output is measured with 
tne lnterphone system selected for normal operation the gain and 
the in.her.ant notse of the AN/AIC-10 amplifier will give an 1.ncorrect 
measure of the nolae content of • he particular system under test due 
to the h gh gain of the AN/AIC-10 compared to the equipment around 
which MIL-I-6051 was written. When the interphcne system is set to 
emergency mode cf operaticn the input to th"- amplifier is directly 
connected o the output c~rl"1..tit resulting in r.o noise being intro­
duced or am l:U":i~d by the interphone syiBtem. 

Reguirement g Spe.::.iticatic:n CAP 479$ paragraph 21.83 

The quick disconnect aes,embly receptacle~ which incorporates the 
oxygen connection. micro-telephone lead 9 anti 11g 11 connector, etc., 
shall be located on the lett-hand ~ide of the seat. 

Deviation ~ The qui k -1" ec"nnec asBembJl.y a located on the right­
hand side of the sea , 

Reason for Dr::viat!.o,, a.r.d Rema"'kS ~ R C .A ,F. le+ er Sl038CF105-16 (ACE) 
datea "9 De\C\emb~"'Q·.llreliimounting on right-hand side of seat. 

41. 

Requirement~ Specification CAP ~799 par~graph 42.30 

ReliPf hornB shall be installed in aU aircraft hawing an endurance 
of more than three hours , 

Deviationg Relief her .. ~ .1.~ e r,ct 1:nstal: d 

Reason +'or Deviation and R$m.arks· ThilJ requirement arises only as a 
r esult of a seconda~y ro!;;-a.na as weight prejudiceB priwary role 
performance~ relief horn9, are not in~talled . 
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44. Baggage and Tool Compartment (Cont'd) 

Reason for Deviation and Remarks: 
at the present t ime for any ground 
to be s towed aboard the airc~aft, 
(ACE-1 ), dated 26 July 1955, 

The R.C.A.F. has no r equirement 
handling or serv ic ing equipment 
Reference letter S1032-105- 11 

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

Requirements : Specification CAP 479, paragraph 20.62 

A convenient stowage shall be provided for writing pads, logbook, 
maintenance manuals, spare fuses and tools . 

Deviation : The above stowage(s) is not provided. 

Reas on f or Deviation and Remarks: Not compatible with operational 
role of t he aircraft. 

46. Map and Flashlight Stowage in Cockpi t s 

Requir ement~ SpecificatioL. CAP 479, paragraph 20.24 

The map stowage shall be located on the right hand side of the 
cockpit in single and tandem seat aircraft . Map stowage shall 
i nclude provis ion for stowage of a flashlight . 

Deviation~ Map and flash light stowage not provided in Mark 1 
aircraft . 

Reason for Deviation and Remarks: Space at a premium 

47, Fire Extinguishing Sy~~ 

Requirement: , Specifi~ation CAP 479, paragraph 23.72. 

s ap~rate extinguishi~g ~ystems shall be provided fo r each power 
plant. 

Deviation: The power pla.nt extinguishing systems a re not separate. 

Reas on for Deviation and Remarks: To comply with t his requirement 
would involve an increase rom two to three bot t l es with a con­
sequent increase in weigrt. 
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stowage sha J.l be provided for a fire axe in all cabin type aircraft. 

Deviati on: Fire axe is not installed. 

Reason for Deviati on and ReruarK~: Twenty first meeting of 
c0 -ordin~ting Comrn.lttee , 20 July 1955, Item XV, Minute 42 (j) 
states: Axes are not required in either cockpit'! . 

49. Standard Atmospr~ 

Requirement: Specification AIR 7-4 paragraph 3.1.1 

The aircraft shall meet the p.c;r·!'':> "nee requirements detailed 
hereinafter under NACA Standar-d Atnosphfa conditions, except where 
otherwise specified. 

Deviati on: ICAO Standard Atm~soh~re cnndttions utilized for per­
formance calculations. 

R~~son ror Devta"';fcrr arm Ren;:.,.rks: To confom to internati nal 
standards• • 

50. Hand Fire E.xting11!she~ 

Requ irement: Specifir.ation CAP 47), y~ragraph 23.75 

All aircr·a.ft, exc6pt single seat types, shall have at least one 
hand fire ertinguisher in t;a~h crew compartment. 

Deviation~ Hand fire ex~ing~~ herv are not instal led . 

Reason for Deviation and Remarks: Seventeenth meeting of 
Co-ordinating Committee, ? Mare:h lh:, Item 19, cancels requirement 
for cockpit fire ex.tinguisr em. 

51. Over~eat Detection - Tlrbo:~t Engine Installations 

Requirement: Specification CAP 479, paragraphs 23.60 and 23.61 

FIRE WARNING SYSTEM - A flre Wcc.rr.ing sy~ tem of approved type shall 
be installed in all aircraft, to indicate fires in all ,~ potential 
fire zones. 
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overheat Detection - Turbojet_J:ngine Installation (Cont'd) 

Requ irement: (Cont 'd) -
OVERHEAT DETECTION SYSTEM - An overheat detection system of 
approved type shall be installed in all turbo jet , turbine, propeller 
and rocket propelled aircraft . 

Qev1ation: No s pecific overheat detection system is installed. 

Reason for Deviation and );lemarks: Fire warning system is based on 
overheat,and additional overheat protection would, therefore be 
duplication . • 

52. Duct Pressure Drop 

Requirement: Specification .AJIDCM 80-1. paragraph 12.443 

Total duct preaaure drop3 including bends and elbows, shall not 
exceed 3 in. Hg• from engine or cabin supercharger air w.anifold 
--------~- to cabin pressure level. 

Deviationi Total duct prassure drop will exceed the above require­
ment, 

Reas on f or Deviation and Remarks: System design is predicated on 
a large pressur~ drop through the system (Volume and cooling). 

53. Ducting Aligrwrent 

Requirement: Specification ARDCM 80-1 9 paragraph 12,444 

At least 6 in. of flexibl~ duct shall be provided immediately ad­
jacent to each fitting on one fitting Bide only in order to pro­
vide for rapid alig!lmtlnt of the tubing during fitting connect ions. 
At least 6 in . of flexible ducting shall also be provided in the 
t urbine discharge fitting of the cabin cooling unit, to minimize 
the effect of aircraft and duct vibration upon turbine wheel vib­
ration characteristics. 

Deviation~ 

Not complied with at some connP~tions . 
The expansion cooling turbine and outlet ducting will con­
stitute a fir'ln asaembly which will be rigidly installed. 

Reason for Deviation and Remarksg Non-compliance only where im­
practicable or aatr.rsrent design approach is rendered necessary 
by the basic design of the aircraft as a whole. 
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57 • Jack Pad Installation 

B£quirement: Specification MIL-J-8711, paragraph 3.3,4, 2 

.AXle jack pads instal led on main and nose a light i ng gear must be 
integral with or permanently attached to the a lighting gear., unless 
deviation is speci f i ca lly granted by the procuring activity. 

Deviation: The nose gear axle jack pads are not integral with or 
permanently attached to the nose gear. A special bar is required . 

Reason for Deviation and Remarks: Configuration of nose l anding 
gear precludes use of integral jack pad. 

confirmed at 13th Meeting of CFl05 Co-ordinating Committee , 1st 
December 1954 , Item 22, Minute 49a. 

Jack Pads - Stowage 

Requirement : Specification MIL-J-8711, paragraph 3 . 5 

provi sion shall be made to stow all removable jack pads within 
the a ircraft• 

Deviation : No provision made for stowing jack pads. 

Reason f or Deviation and Remarks: 
at the present time for any ground 
to be stowed aboard the aircraft. 
(ACE-1) dated 26 July 1955. 

59. Mooring Fittings 

The R.C.A.F. has no requirement 
handling or servicing equipment 
Reference letter Sl032-105-ll 

Requirement: Specification ARDCM 80-1, paragraph 8,521 

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

Deviation : No provision made for stowing mooring fittings. 

Reason for Deviation and Remarks: The R,C.A.F, has no requirement 
for any ground handling or servicing equipment to be stowed aboard 
the aircraft . Reference letter Sl032-l05-ll (ACE-1) dated 26 July 
1955 . 
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llilquirement: Specification ARDCM 80-1, paragraph 8 . 5 . 2 
connections shall be provided on the a ircraft, at applicable 
stations for air condit ioning on t he ground . These connect ions 
shall have a nominal diameter of either 5 in. or 8 in. and shall 
be in accordance wi th NAS 400 or NAS 401 . 

Deviation : One 3 in . quick discjnnect air conditioning system 
coupling shal l be installed. 

Reason for Devi a t ion and Remarks: The tYPe and s i ze of t he coupling 
installed are compata'ble with t he duct s i zes. Confirmed 
by R.C.A.F. letter S1038-105-11 (ACE-1) dated 22 August 1955. 

55. Air Conditionin& 

Requirement : Specification AF.DCM 80- 1 , paragraph 12442 

A ram a ir duct shall be installed so as to provide for ingress of 
ram ventilat i ng air into thP cabin when air f' r orr. the pressure source 
is not used. 

Deviati on : Ram air is not provided for vent i lating t he cockpit. 

Reason for DeV1at ion and Rem...~ks : The pressure suits worn by the 
crew r ender the s upply cir ventilation air unnecessary. The ram 
air supply can be most advantageously used to provide some degree 
of cooling fo r equipment vitally necessary f or f l ight, at moderate 
speeds only . 

56, De - f rostlng - Transparant Areas 

Requirement: Specification CAP 479., paragraph 26 . 06 

Means shall al so be provided f-r preve. ting the f ogging and frosting 
of all transparent areas provided for the use of t he crew. 

Deviation: No such prcivision for rea.r cockpi t wi ndows on Mk. 1. 

Reas on for Deviat i on and Remarks: Assessed as being not necessary 
for compliance with the role or the aircraft (Refe rence R.C.A .F . 
letter s-1038-105 (ACE) 2 May 1956) . 

.. I 
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Mooring Points 

&quirement: Specification ARDCM 80-1, paragraph 8,521. 

A mooring fitting shall be provided------ near the (aircraft) 
tail, In the case of a nosewheel installation, an additional 
fitting shall be provided near the nose wheel _____ two wing 
mooring ~oints on each side of the plane of symmetry shall be 
provided• 

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

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

(2) The distance between the 
landing gears coupled with the small amount of weight outside the 
triangle formed by the landing gears will furnish good stability 
when the aircraft is moored. 

61. Leveling Provisions 

Requirement: Specification ARDCM 80-1, paragraph 8.53. 

provisions for measuring and leveling shall be in accordance with 
Specification MIL-M-6756. 

Deviati on~ A special fixture is used for harmonizing armament and 
111eveling 11 the aircraft in a 4° nose up attitude. 

Reason for Deviation and Remarks: The method used is considered 
to be more suitable for the CFl05. 

62. Air Conditionlng 2 Controls, Interconnection 

Requi rement: Specification AF.DCM 80-1, paragraph 12.442 

A valve in the ram air line shall be mechanically or electrically 
linked with both the emergency pressurized air shut-off valve (in 
the cabin air duct) and the cabin air dump valve. The linkage shall 
provide for positive operation of the three valves when operating 
personnel desire to operate any one of the three. 
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62, ~~~ping3 Controls.Winterconnection (Cont'd) 

veviationg (l) No emergency pressurized air shut-off valve will be Installed in the cabin air duct, 
(2) The ram air shut-off valve is not linked to the 

dump valve. 

Reas on for Deviation and Remarksg (l) A normal system ON-OFF 
vaive which wi11 shut o'll" the flow or conditioning air from the 
heat exchanger to all cond tioned com~artments is fitted, 

(2) Individual control of the 
dump valve and the ram air valve will permit control more suited to 
the system 0 

(3) Air conditioning system 
approved in principle at 15th Co-or-dinating Committee Meeting, 
7 January 1955 • 

O.xygen Regulator 

Reguirementg Spa fication CAP 79 8 paragraph 21,80 

In single pilot airer.aft the oxygen regulator" oxygen pressure 
gauge, and oxyge~ flow indicator shall be located forward on the 
left or righ hand console., readily visible and accessible to the 
pilot w1.th M 8 hotl ldP har-ne SB locked. 

Devia ion~ 
pUot 9sand 

de,:,iard r gulators are mounted on the 

Reason t:oyo Deviat-ion :nd R.E:marka: The above requirement cannot be 
met on aircr'.a?t .quipped with pressure demand, high altitude, bail 
out oxygen equipment in conjunction with ejector seats. Reference 
CF105 Oxygen Sy em Snb-Pan=>l Meeting I .A .M. 23 September 1954, 
Item 3, paragr.·aph 1ii). 

64. .fl_!,ot 0 ~3-.,Q,F1n~at,1ng Instru,ctions.: Stowag;e 

ntg SPc"C ~1cation CAP 479~ paragraph 41.03 (l) ~'""'-,;,;,_..,,_.......;.. 

A stowage :shall be pr vided in all ai.,..,craft .for the pilot's oper­
ating instru ~!o ~, w thin ,..each of the pilot with his shoulder 
harness locked 

Deviat1.ong Storage p,..o is ion for pUot I s opera ing instructions 
at pre~~nt not intended, 

Reason for Devia~ion and Remarksi Requirement not compatible with 
the rofe"'o?tFle-a:tr-raft. 
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65 . Isolation oi' Electrica_l Equtpment 

~uirement: Specification ARDCM 80-1, paragraph 1
3

.6
15

, 

Electrical equipment and fuel should be isolated to prevent ignit­
ion of the fuel by ar~ing of broken electrical and fuel lines re­
sulting from battle damage, ao?idental breaking or normal arcing. 
------Fue l, oil ~nd hydra..ilic lines and equipment shall never be 
located in a position where leak tng fluid Wlll come in contact with 
iectrlcal equipment t hr~L~gh e1the1" t he effect of gravity air flow 

~r battle damage, and hyara uuc lines will be routed belo; electri­
cal equipment and wires whenever the y cross paths , persuant to 
specification MIL-E- 7563 . 

Deviation: Fu.e l a nd h;;dr-auli-: 11 er, and electrical cables are located 
In close proxi mity i n the f'use1·1ge ·.mde:;.• t he wing and aft of station 
485, 

Reason for Deviat i c:::i and Reme.-\'.'ka ~ The fuel tanks in the wing sections 
are integral wi t n-th0 wing Btructur~ a nd space limitations in other 
sect ions of the ai.cplane p:--eclude puss l b1U t :tes for wider separation 
of electrical eompcmen:.s and .:::s.bleu f rom fue l and hydraulic lines. 
Where nece ss,H';>', explosic.n proof type components and connecto r.s· 'and 
fuel- submers i ble wlr1.ng are instal l ed. to avoid possible arcing arid 
nre hazards . 

The following electr~cally ope1•a~ed fi.ie l s~stem components and 
associated e l ect~:c:1:ll ,ca"t>let. a.':' located insi de the fuel tanks: 
Tank capa0 t t a n"0 •.mits, fuel-no-ai::> valv&s, t ank shut-off va lve 
switches, l e vel !Sensl:1g va.3-ves a.nd le'iel s ens ors. 

66. c 1 :i.:•cuit Br-aaker - Sna.;e Provtsic.,ns 

Reauireme ,t: Specification CAP 4791 paragraph 70.24 (6) 

Space shall be provided 'm \;he c:ircl.:l..t breaker panels for the in­
sta llati on of at least cme addit~.,n~al circuit breaker for each 
group of s ix breake!·s. 

Deviation: Space is not provided for '1::1 additional circuit breaker 
for each gr oup of six cir.·cJi t br-eaJ;:~:cs. 

Reason fo r· Deviatl,.,. and Re,.,n·ks ~ Space limi t ation on the panel 
prevents -che ru lf i liniE:"~~ req uire!Ul:!n+ • 

Requ irem~nt: Specl!'icat'.on CAP 479, paragraph 21-591 (3) 

The afterburnE: r e .:m"' r•ol snall 'be Ci(.;tua.ted b y movement of the power 
control lever through a detent or gate :in the direction of in­
creased thrust . 
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67. Afterburner Controls {Cont'd) 

pevi ation: The afterburners are switched on by depression of the 
pe"wer control lever knobs , 

~ son for Deviation and Remarks~ On the J75 Model JT4A-23 engine 
the afterburner is operable at constant power over a range of en i ne 
power to give a power range between the Military and Maximum Thr~st 
Rat i ngs. It is therefore, necessary to "bring in" the afterburner 
bY micro-switch operation and use part or the power lever movement 
for variation of the augmented engine power. Approved by R c A F 
Ref erence letter Sl038-l05-l9 (ACE-l) 25 oct;ber 1955 . . • • • ·, 

68 , Speed Brakes 

Requirement: Specification AIR 7-4, paragraph 4.4.l 

Actuation of the speed brakes shall have a minimum effect on the 
t rim or a ttitude of the aircraft throughout the speed range of the 
aircraft • 

Deviation: A pitch-up condition will occur when the speed brakes 
are opened at speeds in excess of Mach 1.0 . 

Reason tor Deviation and Remarks~ Use or the Bpeed brakes at speeds 
I n excess of Ma.en 1.0 will notbe required to fulfill the intended 
role of the aircraft. 

In the manual mode of· control the damping :system will automatically 
counteract the pitch-up condition, and in the emergency mode the 
change of trim required will be within the trim range. 

The pitch-up condition may be used to advantage in dive recovery. 

69. Brake Pa.rachu.te Control 

Requ irementg Specification CAP 479, paragraph 21 .32 

The (Brake Parchute Control) actuating motion shall be to pull back­
ward or downward-~~-to deploy the parchute and upward or forward to 
jettison the parachute. 
Deviation: Motion is downward to deploy, and inboard and down to 
jettison. 

Reason for Deviation and Rema~ksg Design of control motion dictat­
eaoy the nature of Hie release-mechanism in the rear f uselage• 

Cockpit approved at 15th Meeting of 90-ordinating Committee, 19th 
January 1955» Item XVI 3 paragraph 33. 
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70· 
cockpit Head Ro om 

~ ui r ementg Specification CAP 479, par agraph 20 . 21 

NO par t of the canopy roof or canopy shall be within 8½" of the 
pilot 15 eye-line , withi n a distance extending forward 21 inches 
from the inter section of the eye line and t he seat b k 11 the f orwar d f a ce of the pilot I s headrest. ac ne, or 

peviatio~g The clear ance at the pilot 's eye- l ine , 21 inches ahead 
of""the forwar d f ace of t he pilot ' s headrest is 6½ inches (approxi­
mat ely)• 

Reason for Deviation and Remarksg Aerodynami c canopy contour re-
qu"irement , Cockpit approved at 15th Meeting of co-ordinating Com- \ I 
mittee , 19 January 1955, Item XVI, paragraph 33. 

71. ~anopy Structure 

Requirement: Specification CAP 479, paragraph 2Oo2l 

There should be no rigid member immediately above the pilot's head 
in any position in which the cabin roof can be l ocked. 

oeviationg The canopy hatches incorporat~ rigid s tructure over 
the pilot's head when in the closed and locked position. 

Reas on for Deviation and Remarks~ Rigid structure required to 
strengthen canopy hatches, ~ockpit approved at 15t h Meeting of 
co-ordinating Committee, 19 January 1955, Item XVI , paragraph 
33 ° 

72. Vision 

Requi rement g Specification CAP 479, para~raph 20.22 

The view downward and directly forward shall not be less t han 15 
degrees below the horizontal. 

Deviation g The view downward and directly forward shall be 12½ 
degrees below the horizontal o 

Reason for Deviation and Remarksg Windscreen configurat ion 
dictated by performance requirements. , Cockpit approved 15th meet­
ing of co-ordinating Committee, 19 January 1955, Item XVI, para-
graph 33. 
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73
. A-ir_C_o_n_d-:--i_t_i_o_n_i_ng ____ W_a_t_e_r_S_e_p_a_r_a_t_o_r _______ ..=_=.__.:_:=. 

Requirement: 
;.;..----= 

Specification ARDCM 80-1, paragraph 12.445 

When an expansion turbine is used for cooling air, a 
ator shall be provided to remove condensed moisture• 

Deviation: Water separator is not provided. -
water separ-

Reason for D~viation and Remarks: (1) Weight and space penalty. 
(~) Effective water separator 

not available . (Provision is made for pilot to select 900F inlet 
temperature to disperse cockpit fog). 

{3) Air conditioning system 
approved in principle at 15th Co-ordinating Committee Meeting 
l9 January 1955 • ' 

74. Anti-G Suit Control Valves 

Requ:l.rement: Specification CAP 479, paragraph 21.82 -
The anti-G suit control shall be located on the left hand side of 
the cockpit adjacent to the seat, 

DeviationJ_ In each cockpit the valve shall be installed on the 
right side of the seat. 

Reason for Deviation and Remarks: The seat adjustment handle for 
each crew seat is on the left side, leaving little space for other 
equipment. Cockpit approved at 15th Meeting of Co-ordinating Com­
mittee, 19 January 1955, Item XVI, paragraph 33, 

75. Booster Pump Inlets 

Requirement: Specification ARDCM 80-1, paragraph 16.331 (b) 

Booster Pumps __ 
-----. There shall be no obstructions (not even short 

lengths of lines) between the tank and the pump inlet. 

Deviation: Each booster pump has two large diameter pipes. 

Reason for Deviation and Reqiarks: Inlet pipes are required to 
insure flow under extreme aircraft attitudes, such as dnverted 
flight, 
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Fuel Tank Locations 

Requirement: Specification ARDCM 80-1, paragraph 15.42l(a) -
--- ------·. No fuel tanks shall be located in or over the .engine 
compartment or over the tail pipe or afterburner section. 

Deviation : Tanks No. 5, 1 and 8, Rand L, are located partly 
the engines . over 

Reason for Deviation and Remarks: The aircraft layout makes the 
present fuel tank locations a necessity. 

77. Inverted Flight Fuel Supplz 

Requirement: Specification ARDCM 80-1, paragraph 16.311 

_____ ___ design shall be such as to provide for full continuous 
fuel flow from the tank to the engine for at least 1 minute during 
inverted flight for jet fighter(aircraf t )---------. 

Deviation : Provision is made for 15 seconds inverted flight at 
sea level and approximately 45 seconds at combat altitude with 
!l',a;i,.;imum power. 

Reason for Deviation and Remarks: It is not possible to provide 
sufficient :inverted flight capacity for l minute at all engine and 
afterburner fuel flows without installing a prohibitively large 
ma.in tank. Requirement not compatible with the performance of 
the aircraft at maximum power. 

78. Eng.lne Fuel Feed 

Requirement: Specification ARDCM 80-1, paragraph 16.320 

--------» the fuel system must be designed so that fuel from each 
tank can be made directly available to the eng1ne(s) 1n case of 
boost pump failure or in the event )of a damaged ma.in tank. 

Deviation~ Fuel from each tank will not be directly available 
to e1th~r engine. 

Reason for Deviation and Remarksg To provide fuel from each tank 
directly to the englne(sJ would involve considerable penalties in 
weight and system complexity. 
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79 · Fuel ~ystem - Strike Loss 

Requirement i Specificat i on AIR 7~4~ paragraph 6.4.2 -
The fuel system shall be designed--------- and shall b 

~t ~ ~1 l t i k e such that in the eve.i o..1. a i,:, ng e s ,r e the maximum amount of fuel is re-
tained but in any case not more t han 20% of the fue 1 in the t 
shal l be lost or made unava i l ab l e to the engine. anks 

peviationg 50% of the fue l wil l be los t , if a strike is mad 
a" main (coU.ector) tank . . e on 

Reason for Deviation and Remarks ; A d:l.re ct feed is not employed. 
Referen.::.e aev lation No. 7 8,. 

8o, Location of' Refueling Adaptors 

~u5.remen..,: Specification ARDCM 80 -lJ) paragraph 16.323 (14,323g) 

The ground se .. •vi ... ing adaptor shall be located s uch that servicing 
i;erso:n.neJ. sh~ll require no laddersJ) supports or elevating devices 
to insert the nozzle, 

Deviat:l.on: Elevating devices are required to c ouple refueling 
nozzles to ~ he two adaptors, 

Reason for Deviation and Remarks: (1) R. C.A,F . requested two re­
I'ue:i.Ir~poirts and accessibility t o them with t he aircraft resting 
on the bottom of the !'use lage. 

(2) Location away from the 
bottom of' tl:e fuselage is an overriding r equirement for simul tan­
eous re-arming and other system checks during turn-around time. 
Ref"'rence M5.nutes ot 18th Meeting of Co-ordinat ing Committee, 

rtem 20c 

81, Fu~i Flow M·:t;~~ra 

Requirement~ Specification ARDCM 80-1~ paragraph 19. 241 

Flowmeters are required on all jet propelled aircraft----------. 

Dewia.tio:ng Fuel flo.-aneters are not installed. 

Raaa:m for Devlat.10:1 and Remarks~ The specific r equirement was 
delet~Spect1'1calion AIR 7-4 was raised fr om issue l to 
issue 2. 
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82, Hinged J2.rn 

Requirement g Specification ARDCM 80-·l» paragraph 8.6. 2 -
If hinged doors are used, the hinges shall be located so that the 
air stream tends to keep them closed » --=---~-=. 
Deviationg The f'orward f'uselage electronics compartment door is 
filnged along its a f t edge. 

Reason for Deviation and Remarks : If hinged a long the forward 
edge this door c ould not be opened wit h t he nose jack in position. 

83, Tai l Skid 

lli'quirement.: Specificat ion ARDCM 80-1, paragraph 7. lQ 

AnY airc raft equipped with a tricycle landing gear shall be pro­
vided with a tail skid or buffer which will adequately protect the 
cont r ol surfaces and the rear portion of the s t ructure from damage 
and which will prov"'.de c learance between the ground and all parts 
of the structure in the event of a tail down landing . 

Deviation.i Neither a tail skid nor buffer is installed. 

Reason for Deviation and Rem.arksg Requirement waived by Co-ordin­
ating Comm.~ttee in the interests of weight saving , 

84. Turni ng Radius 

Requirement: Specification ARDCM 80-1» paragraph 7 .300 

The nose wheel shall swivel through an angle which wi ll permit 
turns to be made about one wheel as a pivot. 

Deviationg Nose wheel swivel will be limited to 55° each way to 
limit the inner bogie to a described circle of a ppr oxi mately 8.5 
ft. radius at m.ax.imum turn rate. 

Reason for Deviation and Remarksg Minimum safe t urning circle of 
the l anding gear ·bogies is estimated to be 8.5 ft. r adius and is 
accepted by the co-ordinating Committee . 
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85 , Removal and Replace~nt ot Fuel .Nozzles 

~quirement: Specification ARDC~ 80-1., paragraph 15,241 

The following (components) shal l be r eadily removable and replace­
able without removing the engine , t anks, or important parts of the 
aircraft structure:-

Fuel Nozzles 

(Note: This requirement refers t o engine fuel nozz l es.) 

Deviati2.!!~ The fuel nozzles ar e not accessible for removal, or 
replacement~ with the engines i nstalled . 

Reason for Deviati on a.nd Remarksg Prohibitive weight penalties 
do not justify the provision ot.' acceso'll. 

86. Inter changeability of Power Plants 

Requirement~ Specification ARDCM 80-1, paragraph 15.25 

The power plant installation3 ot multi-engine aircraf t shall be 
ident i cal., permitting complete interchangeability . 

Deviation~ The complete power plants are not i nter changeable as 
the following are handed~ 

l Front and r ear engine mount attachments 
2 Heat excha nger duct 
3 Starter mot or and accessories gearbox take-of f 
4 Compres~or bleed valve outlets 
5 High pres8ure air take-off 

Reason for Deviation and Remarksg Engine design dictate s the 
necessity f or handing items (fT'to (4). 

Item (5) is handed from weight consid~ratlom.1 , 

87. Lnstr ument Installation 

Requirement; Specification AIR 7~4» paragraph 8 . 2 . 4 

All air line s and electrical leads shall be nexible and fitted 
with quick disconnects and shall be of sufficient length to allow 
easy instrument removal , 

Deviationg Air l i nes are not fitted with quick disc onnects, 
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87, Instrument Installation (Cont'd) 

Reason for Deviation and Remarks: Space and weight limitations 
prevent installation of quick disconnects on air lines. 

88, Pane l Space Provision 

Requirement : Specification AIR 7-4, paragraph 8.2.3 

panel space shall be provided for 5 x 5¼ inches case size for the 
directional indicator and the artificial horizon. 

Deviation: Space for 5 x 5¼ inches case size for artificial hori­
zon and directional indicator shall not be provided. 

Reason for Deviation and Remarks: Interim R.C.A.F. requirements 
for artificial horizon and directional indicator override this re­
quirement. 

Power Plant Controls Identification 

Requirement: Specification ARDCM 80-lj paragraprs6A.14 and 6A.l40 

(1) 

(2) 

Power plant control for each engine shall be located and 
identified in accordance with MIL-STD-203. 

Al l power plant controls shall be clearly marked in accord­
ance with Specification 98-24105. 

Deviat iong Power plant controls (throttles) are not identified. 

Reason f or Deviation and Remarks: Because of location and orient­
ation, it is impossible to confuse the throttles with other con­
trols. 

90° Limit Flight Loads 

Requirement: Specification AIR 7-4j paragraph 5.2.2.1 

At the gross weight for stress analysis~ the limit load factor 
as defined in Specification MIL-S-5700 shall not be less than 
+7. 33 and - 3 . O . 

Deviationg The positive limit load factor decreases from 7.33 as 
skin temperature increases. 

Reason for Deviation and Remarks: Weakening of structure due to 
temperature rise. 
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Weight for Str ess Analysis 

Requirement: Specification AIR 7-4, _paragraph 5.2.1.2 -
The gross weight f or stress analysis shall not be less t han the 
normal gross weight le ss 50% of the combat mission fuel . 

Deviatio~: The gross weight for stress analysis is _47, 000 lb. -
Reason for Deviat i on and Remarks : Of necessity, t he weights to be 
used for stressing were established in the early stages of design. 
The weight cannot be re l a t ed to actual weights which will be ob­
tained when operat i ng t he a i rcraft as a f l ight t est vehicle. 

Normal Gross Weight 

Requirement : Spec ification AIR 7-4, paragraph 5 .2 .1.1 

The normal gross we ight and t he normal we ight for t ake-off shall 
be the weight of the aircr aft f ully l oaded with prima ry armament 
and fuel fo r the combat mission. 

Deviation : A normal take-off we ight of 55 , 000 pounds used for 
stress analysis. 

Reason for Deviat i on and Remarks: or necessity, the weights t o be 
used f oristress i ng were established in the early stages of design. 
The weignt cannot be related to t he actual t ake-off weight which 
will be utilize d when operating t he aircraft as a flight te s t 
vehiole. 

93. Maximum Gros s Weight 

Requirement: Spec i fication AIR 7-4, paragraph 5 .2.13 

The maximum gross we ight and the maximum weight for take-off shall 
be t he weight of t he aircraft fully loaded with primary armament 
full int ernal f uel , and external fuel for the over l oad range 
mission. 

Deviation: A maximum take - off weight of 65,000 pounds used for 
stres s analys i s . 

Reas on f or Deviation and Remarks: Of necessity, t he weights to 
be used for s tressing were established in the early stages of de­
sign. The weight cannot be re l ated to the ac tual take-off weight . 
which wil l be utilized when operating the a i rcraft as a flight test 
vehicle. 
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.Landing Wei ghts 

Specificat ion MIL-S-5701, paragraphs 3.2.2.10 and Requirement: - 3.2.2.11 

------ - ~--- the normal design landing weight shall not be less 
than the applicable take-off weight less the following items· 75% 
of fuel (inte rnal and external) carried in the basic mission'for 
fighters (and ) bombs, rockets, missiles and ammunition . 

__________ t he maximum design landing weight shall not be less 
than the maximum take-off weight less the following items; assist 
take-off fue l, droppable fuel and tanks~ dumpable fuel, any other 
items normal ly expended during or immediately after take-off (ex­
cept bombs , rockets, missiles, and ammunition shall be retained). 

Deviation : A normal landing gross weight of 45,000 lb . used for 
stress ana lysis . A maximum landing gross weight of 55,000 lb. 
used for stres s analysis . 

Reason f or Deviation and Remarks~ Of necessity, the weight s to 
be used f or stressing were established in the early stages of de­
sign. The weights cannot be related to the actual landing weights 
which will be utilized when operating the aircraft as a flight test 
vehicle ~ 

e 

95. Fuel Strainers 

Requ i rement: Specification ARDCM 80-1, paragraph 16.333 

The aircraft fuel system shall incorporate the necessary strainers 
or fil t e r s to ensure that the particle size of contaminants in the 
fuel de livered to the engine(s) is within the limits set forth in 
the applicable engine Model Specifications. 

Since engine specification MIL-E-5007 and MIL-E-8593 require eng­
ines to be capable of satisfactory performance on fuel strained to 
200 mesh, strainers shall be utilized and shall be the responsi­
bility of the aircraft manufacturer. 

Deviat ion: A 200 mesh strainer is not fitted. 

Reas on for Deviation and Remarks~ The s1ze of 200 mesh strainers 
capable or handl ing high performance engine and afterburner fuel 
flow r equi~ements with low pressure loss is prohibitive. There 
are no manual fuel filler openings fer ingress of foreign matter. 
Filtered fue l is supplied from pressure refueling ground equipment 
and the tank pressurization air is strained by 200 mesh air filters. 
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96. Reverse Current Cut-Outs - Accessibility 

Requirement: Specification CAP 479s paragraph 70.26 (l) ...... 
The reverse current cut-out(s) shall be accessible for unhampered 
inspection and maintenance while the engines are running with t he 
aircraft on the ground. 

Deviat ion: The reverse current cut-outs are not accessibl e for 
unhampered inspection and maintenance when installed. 

Reas on for Deviation and Remarksg The reverse current protection 
cfevices require an air conditioned location and are therefore in­
stall ed in the transformer rectifier unit and alternator controls 
box. These protection devices are accessible only when the trans­
forme r rectifier unit and alternator controls box is removed from 
the aircraft• 

97. Flying Controls Hydra~]J.c Circuits 

Requirement ~ Specification AIR 7~4s paragraph 4.7.3.2 

(l) 

(2) 

(3 ) 

The aircraft shall be capable of meeting the scramble require­
ment of paragraph 3.4.1 under al~ climatic conditions when 
housed in a readiness hangar (32 F inside at -4o 0 outside). 

Specification AIR 7-4, par-agraph 4.7.3.3 

The aircraft shall be capable ot meeting the scramble require­
ment of paragraph 3.4.1, with a delay of not more than one min­
ute» when dispersed in the open. Details of the environmental 
conditions involved in th13 case will be provided by t he 
Department. 

Specification ARDCM 80-1, paragraph 10 .02 

Flight controls system shall be designed for operation at 
temperatures between +160°F and -65°F, After the initial 
breakaway the increase in for~e required to operate the 
control 3ystem at -65°.F shall not exceed 150% of the force 
required at + 70°F. 

Deviationg 

(l) Conformity cannot be guaranteed below -4o°F ambient 
See (1) and (2) below). 
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97 • Flyi ng Controls Hydraulic Circuits (Cont'd) 

!1,£Viation: 

(2) & (3 ) 

(Cont ' d) 

The design of the Flying Control Hydraulic System will 
permit full operation from o°F to 250°P. Adequate con­
trol with limited maneuverability will be available 
d own to -20°F. At environmental temperatures below 
- 20°F, a delay of over l minute will be required for 
the necessary control exercising to warm the system up 
to -2o°F. At -65°F this will require a delay of about 
5 minutes (estimated). 

Reason for Deviation and Remarks: 

(1) 

(2) & (3) 

Temperature conditions within readiness hangars are not 
available for ambient temperatures below -4o 0 • 

It is necessary to cater for temperatures as high as 
250°F present during flights. The weight penalty for 
installing piping of adequate size to permit full con­
trol operation down to -65°F would not be justified 
since the hydraulic fluid would be above O°F with the 
aircraft airborne. The fluid must be at a minimum 
temperature of -20°F before take-off. 

Oil Cooler Air FlaEB 

Requirement: Specification ARDCM 80-1, paragraph 15.530 

Oil cooler air exit flaps shall be employed whenever an air-to-oil 
cooler is utilized in a turbine installation. The flaps shall be 
thermostatically controlled and shall control the engine oil inlet 
temperature so as not to exceed the value specified in the engine 
model specification. 

Deviation: 011 cooler inlet flaps are used, with two positions 
only. 

Reason for Deviation and Remarks: Inlet flaps are used to main­
t ain high engine inlet efficiency. This air to oil cooler is 
supplementary to the main cooling system at high speed and high 
altitude. 
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Requirement: Specification ARDCM 80-1, pa ragraph 13.322 -
All fittings--------- shall conform to Air Force-Navy or u.s. 
Air Force Star.dards . 

~ viat,.hon: 

Fl exib l e couplings to Company Specification are used. 
Fl are les5 type fittings to Company Specifications are used. 

Reason for Deviat ion a~d Remarks: 

(1) 

(2) 

101, 

Special flex ib:e coup~i:lgB are required to give 1~-flight 
a nd installation flexibili~y. 
Flareless type fittings are u8ed in accordance with latest 
design practice to give a higher ·ibration life than may be 
achieved wi +h AN type f] a.red fittings. 

A::1.odizin.g 

Requiremer.t~: Specification MIL A-8625A, paragraph 3.3.5 

Type l - Chromic Acid Coating) 

Type 1 co~tings shall not be applied to alloys with nomin9.l copper 
content in excess of 5,0 precent or wher the total conte t of alloy­
ing elemen+s exceeds 7.5 percent. 

SECRET 



PAGE 182 
AAMS-105/1 

DECEMBER 1956 

97. Flying Controls Hydraulic Circuits (Cont'd) 

~v1at1on: 

(2) & (3) 

(Cont 1d) 

The design of the Flying Control Hydraulic System will 
permit full operation from o°F to 250°F. Adequate con­
trol with limited maneuverability will be available 
down to -20°F. At environmental temperatures below 
-20°F, a delay of over l minute will be required for 
the necessary control exercising to warm the system up 
to -20°F. At -65°F this will require a delay of about 
5 minutes (estimated). 

Reason for Deviation and Remarks: 

(1) 

(2) & (3) 

Temperature conditions within readiness hangars are not 
available for ambient temperatures below -4o0 • 

It is necessary to cater for temperatures as high as 
250°F present during flights. The weight penalty for 
installing piping of adequate size to permit full con­
trol operation down to -65°F would not be iustified 
since the hydraulic fluid would be above o1SF with the 
aircraft airborne. The fluid must be at a minimum 
temperature of -20°F before take-off. 

Requirement~ Specification ARDCM 80-1, paragraph 15-530 

Oil cooler air exit flaps shall be employed whenever an air-to-oil 
cooler is utilized in a turbine installation. The flaps shall be 
thermostatically controlled and shall control the engine oil inlet 
temperature so as not to exceed the value specified in the engine 
model specification. 

Deviation: Oil cooler inlet flaps are used, with two positions 
only. 

Reason for Deviation and Remarks: Inlet flaps are used to main­
tain high engine inlet efficiency. This air to oil cooler is 
supplementary to the ma.in cooling system at high speed and high 
altitude. 
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99 . Reaerved 

100. Piping Connections - Fuel System 

~quirement: Specification ARDCM 80-1, paragraph 13.322 

All fittings --------- shall conform to Air Force-Navy or u.s. 
Air Force Sta~dards. 

Deviation: 

Flexible couplings to Company Specification are used. 
Flareless type fittings to Company Specifications are used. 

Reason for Deviation a~d Remarks: 

1) 

(2) 

101. 

Special flexib:..e coupl.i::,.gs are required to give i:1.-flight 
a nd installation flexibili~y. 
Fl reles type fittings are used in accordance with atest 
design practice to give a higher vibration life than may be 
achieved with AN type fla.red fittings. 

Anodizing 

Requiremer. s: Specification MIL-A-8625A, paragraph 3.3.5 

{Type l - Chromic Acid Coating) 

Type l coa ings shall n.ot be applied to alloys with nominal copper 
co~tent 1~ excess of 5.0 precent or when the total content of alloy­
ing elements exceeds 7.5 per~er.t. 
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101• Anodizing (Cont' d) 

peviation: Chromic acid anodizing processes are used on 24S and 7ss 
numlnum Alloys havi ng a lloying element contents above the maximum 
stated in the requirement. 

Reason for Deviati on and Remarks: Satisfactory results have been 
'obtained for approximately ten years of processing using chromic 
acid anodizing . 

102. Tow Rings ., Main Gear 

Requirement : Specification MIL-T-7935, paragraph 4.1 .3.1.2 

Main gear tow rings or other suitable fittings, for attaching the 
tow bar, s hall have a clear opening of pi (II) square inches area, 
with t he minor axis of the opening being not less than l inch. 

Deviation: The tow rings on the main gear are not suitable for 
attaching the tow bar, and have a minor axis of .75 inch. 

Reason for Deviation and Remarks: Space does not permit a larger 
ring. I t is not intended to tow the aircraft from the main gear 
util i zing a tow bar. A towing bridle will be used (Normal towing 
is from the nose gear) . 

103, Wires and Cables - Under 600 Volts 

Requir ement: Specification MIL-W-5088A, paragraph 3.5.1.1 

For applications under 600 volts, wires and cables shall be in 
accordance with Specification MIL-W -5086, MIL-W-7072 and MIL-C-
7078. 

Deviation: (1) Wire to Specification MIL-W-8777 is used in place 
of wire to specification MIL-W-5086. 

(2) Cable to Specification Avrocan M-11-9 is used in 
place of cable to Specification MIL-C-7078. 

Reas on for Deviation and Remarks: (1) MIL-W-8777 exceeds MIL-W-
5086 with regard to maximum ambient working temperature. 

(2) M-ll-9 exceeds MIL-C-7078 
with regard t o maximum ambient working temperature. 
(Note : Aluminum wire is not used and Specification MIL-W-7072 is 

t herefore not applicable.) 
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Shielded Wires 

~: Specification MIL-W-5088A, paragraph 3.4.1 

unless otherwise specified by the detail installation specification 
for theequipment involved, shielded wires shall have the shields 
grounded at each end of the aircraft structure. 

~: Shielded wires grounded at one point only. 

Reason for Deviation and Remarks: To avoid electrical interference 
y;yme formation of ground loops, as for example as specified for 
the installat ion of the AN/AIC-10 equipment. 

1
05, Wires for High Temperature 

Requirement: Specification MIL-W-5088A, paragraph 3.5.1.3 -In areas where the wire temperature exceeds 212°F but does not ex­
ceed 4oo°F, wires in accordance with Specification MIL-W-7139 shall 
be installed• 

~viation: Wire to MIL-W-8777 is used. 

Reas on for Deviation and Remarks: Wire to MIL-W-8777 will satisfy 
temperature requirements up to 250°F and is less expensive and 
easier to print than Teflon insulated wire to MIL-W-7139· 

(Note: .- Wire to MIL-W-8777 is not suitable for immersion in fuel 
and wire to Avrocan Specification M-11-8 is used for these appli-
cations.) 

106. Coaxial Cables 

Requirement: Specification MIL-W-5o88A, paragraph 3.5.1.4 

Coaxial cables suitable for the application shall conform to Speci­
fication JAN-C-17 --------- • 

Deviation: Coaxial cables to JAN-C-17 supplemented by cables to 
Avrocan Specification M-11-10, 

Reason for Deviation and Remarks: The cable run up the fin is of 
considerable length~ If used, conventional cables of reasonable 
diameter and weight would give excessive attenuation. 
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107. Termi na l Block Identification 

Requirement : Speci fication MIL-W-5o88A, paragraph 3.6.5.1 -
The ident ificat ion shall be of a "permanent" nature affixed to the 
aircraft, - - - - - -------- • 

Deviati on : Identification strip attached to terminal block. 

Reason f or Deviation and Remarks: See Company letter 5737/02B/J 
aat;ed l December 1955 (paragraphs 33 and 34). 

Identificat i on is visible with wiring run couplers in place. 

108 . Co-ax'ial Connectors 

Requirement: Specification MIL-W-5088A, paragraph 3.6.6.5 

Connectors for co-axiaJ. c.ables shall be in accordance with Specifi­
cation MIL-C-71, MIL-C-3607 , MIL-C-3608, MIL-C-3650, or MIL-C-3655; 
unles s otherwise specified by the procuring activity. 

Deviat ion: Co-axial coP.nectors to MIL Specifications are used except 
on aluminum sheath cable to Avrocan Specification M-11-10 (Avro draw­
ing cs -c-162) where ~o-axial connectors to Avrocan Specification 
E-413 are used. 

Reason for Deviation and Remarks: Connectors must be specially 
constructed for use witn-lhis cable (Reference Deviation 106). 

109, Conduit Fittings 

Requirement: Specification MIL-W-5088A, paragraph 3.10.1.3 

The use of conduit fittings shall be in accordance with Drawing 
AND 10380, or ether apI)licable draw:!.ngs. 

Deviation: Bulkhead fitt:!.ngs and joints are replaced by flanges 
welded on conduit. 

Reason f or Deviation and Remarks: Standard fittings are not suit­
able f or this application. 

110. Pressurized Connectors 

Requirement : Specification MIL-W-5088A, paragraph 3.6.6.6 

Pressurized connectors shall be installed with the flange on the 
high pressure side. 
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110. Pre s s urized Connector s (Cont'd) 

Deviation : Pre ssurized connectors i n cockpi t a re i ns t alled with 
flange on l ow pressure side. 

Reason for Deviation and Remarks: Wiring insta lation is such that 
compl iance with the ab ove r equirement cou d only have been achieved 
by the use of an additiona l connector. 

111, Ele ctronic Equipment - I nstallation 

Requirement: Specification MIL-I-87OO, paragraph 3.2.1 

--------- , and located so as not to be subject to condit ions exceed­
ing the limits specified in the applicable equipment specificat ions 
--------- . 
Deviation: Government furnished equipment to MIL-E-54OO is qua li­
fied onl y to 50 ,.000 feet, whereas maximum pressure altit ude in 
cooled equipment a reas is approximately 55,000 feet, and in non­
condit ioned a r eas is 60,000 feet . 

Reason t or Devi a tion and Remarks: AIR 7-5 which is t he contractual 
document cove r i ng design and installation or electronic equipment 
requi~e s~ in par agraph 3 . 1.3 that the equipment is to be com­
patible ~ith t he operational environment of' the airplane. 

112 . Waveguides 

Requirement: Specification MIL-W-9O53, paragraph 3 .6 

Rigid waveguid l engths in increments of 6 inches should be used 
up to and inc luding 72 inches. 

Deviation: Waveguid in straight lengths exceeding 72 inches is 
used . 

Reaso n for Dev i a ion and Rew..arl<:t: The X-band fin antenna is more 
than 72 i nches away from the equipment and losses must be kept t o a 
minimum, consequently the number or joints is kept to a minimum. 
Also , s pa ce i s a t a premium and precludes the use of joints in many 
locations . 

113 , Fuses 

Requirement: Specification CAP 479, paragraph 70,24 (1) 

Fuses---------- -----shall only be used where specifically a pproved 
by the R. C. A.F. 
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113• Fuses (Cont 1d) --oeviation: Fuses are used in cockpit lighting circuits, and in 
Instrumentation c i rcuits Where current demand is less than 5 amperes, 

Reason for Deviation and Remarks: Circuit breakers are not available 
?or 5 amperes or less. 

114, Spot Welding - Primary Structure 

Requirement: Specification ARDCM 80-1, paragraph 3,220 
---
!£imary Structure 

-----------. Spot welding shall not be used for t he following: 

(h) On each side of a Joggle or whereve.r there i s a possibility 
of a tension load component, unless "stop" rivets are used. 

Deviation: Spot welding Will be used without employi ng "stop" 
rivets on the engine supported intake ad~ptor ring , 

Reason for Deviation and Remarks: Hazard \ introduced by having a 
riveted structure attached to the engine nose is c onsidered greater 
than that of utilizing spot welded structure, due to probability of 
rivets entering the engine. 

115. Wire C od1ng 

Requirement : Si:,ecification MIL-W-5088A, paragraph 3, 1 .~l (e) 

Wire Number : The wire number consisting of one or more digits is 
used t o diffe rentiate between wires in a circuit. 

(l) - ---------. A different number shall be used for wire not 
having a common terminal or connection. 

Deviation: A different number was not used in the case of the A,C , 
power cables . Each of the three phase lines begin with "XIA" and 
thence carries through the wiring of the three phase A,C. power 
line,s. 

I 

Reason for Deviation and Remarks : The wire coding was e s tablished 
in i ts present form due to a misinterpretation of the Specification. 
As the complete . code of each cable is different, in that the phase 
letter follows the cable size, 1,e. XIA4A 

XIA4B 
XIA4C 

SECRET 



PAGE 190 
. AAMS-105/ 1 

DECEMBER , 1956 
--- ---

118, Check List Holder 

Requiremert: Specification CAP 479, paragraph 40.41 -
Al. aircraft shall be p~ovided with a holder for the Pilot ' s 
Check List, mounted convenient to the pilot and second pilot. 

~viation: Check list holder not provided in Mark l aircraft. 

Reason tor Deviation and Remarks: Space at a premium 

119, Ma:t>king of Pipe Lin-=a and ondult 

Requirement: Specification CAP 479 0 paragraph 6.02 

All pipe lines and e lectrical conduit in aircraft shall be marked 
in accordance with RCAF Engineering Order 05-l-2Y, Pipe Line 
Identification, together with such additional markings as may 
be required by the specification governing each system. 

De iation: Permane-t.1.y installed pipe linP and conduit is only 
marked at connecting points. 

Reason for Deviation and Remarks: Marking of permanently installed 
pipe lines and conduit at other points would serve no useful 
pu:i:•pose. 

120. Anodizin&_ 

Requ:!.rement: 
I 

Specification CAP ~79, paragraph 51 .40 l) and 
51.41 1) 

Except as indicated in this chapter, or othePwise approved by the 
RCAF, all aluminum and aluminum alloy parts shall be protected 
against corrosion by an appro ·ed anc-dic- oxidation tre.atment. 

Chemical Film3. Apprc~ed r hemical films may be used on landplanes 
as an alternative to anodic oxidation, in applications specifically 
approved by the RCAF. 

Deviation: Alodine tr~atment has been used for certain applications 
(e.g. machine wing :Ekins) . 

Reason for DeviatiDn a,d Remarks: Use of this treatment is based 
on specification MIL-S-5002 which permits the use of approved chemical 
films in accordance wi ""h spe ~ii'icatio•, AN-C-170. superseded by 
MIL-C-5541). The Alodi~e process m~ets MIL-C-5541. 
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Appendix III 

Appendix I I I A Drawings 

Detail design documents a!.'e listed in the following M~ster 
Record Index ~ 

MRI-CA-C 105/1 

Appendix I I IB Reports 

Reports cover!ng engir.eering d&ta shall be listed in a 
report index and shall be supp~ied as agreed between the RCAF 
and he C ompany . 

Appendix IIIC Additional Publications 

Ne"- appli ab1 e. 

Appendix IIID Novel Features 

To be added. 
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APPENDIX IV 

AMENDMENTS.TO MODEL SPECIFICATION 
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MODEL SPECIFICATION AMENDMENT 

AIRCRAFI filE 
B69-'2-4ll 

CONTRACT , P4¥e 
'AMENDMENT NO. 

ARROW ... Seria1 2-B-5-~0Q S0-4877 
0 3 

E. C.P . 
!tlBJEC T Ap_p icable Specifications and Publi-
catiors - Contrac+ al 1" 1 arificatio .• MOD. NO. Wl' 

REAION POR CHANGE EPPl!:CTIVITY 
252') 

R AF T"eques"-; r{O,of e~ter s~6-38-:05-9 (A E-' 
dated 2 A..ig st, 1957 RETROFIT 

NiJ. 

EPPECT ON PERPOIIMANCE 

WEIOHT CW.NOit Nil 

cUUU:iPMENT 
JIAP.AGRAPH 
Delete 

1.1 

EFFECT ON ISALANCE • 1 ' 

PAGE l 

The following spe~ifica'tions ard publ • cation.a of the 
issue in ef e~+ on 2'i Ap::'il 1954 sha, .,_ .form a pa. t of 
this speci.ficat~en to the extent s~ated in th1~ ~pe ifl­
,.,ationo At tbs iscretlo~i. of the "ompa.ny, EUbEequently 
dated issues ~3y be usedo 

The following specifications .d publi~.e."-io,..."~ of the issu.e 
in effe,.,t on 23 Apri"; 1954 shall form a part of this 
specificatio~ to the exter.t etated in th!.a epe::.1fice.ti01no 
The applicable p3ragraphs cf this specificatioL shall, in 
each ~ase , state the ~xtent to ~hich the aircraft design 
complies with Tha !ollov:!.ng speci!'ications. Failure to 
list non-compliance with the reqLireme~TB of the specifi­
cations .t..1.A ad in th:!.e paragraphi whi"h, 'by a reasonable 

engineering interpretation should apply tc this specifi­
cat i on shall lnd1ca+e t.he Contractor:s intention to me.:,,t , 
all such requirements even though no s-peci!ic mention. is 
w.&,l~ of the requirement in this epecif:l.J'S.tio,'l.o Whe,...e tha­
Contractor does :n.ot in+end to complv wi+h ~uch :-equire­
ments a deviation shall be raised. 

Enginee~1ng Approva: 
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MODEL SPECIFICATION AMENDMENT 

~ss;;Mu m11 CONTRACT 
'AMENDMENT NO. l Page 

2 of3 ARROW 1 
lt,C,P. 

,usJKCT Applicable Specificat ions and Publi-
cations - Contractual Clarification MOD, NO, 

IIAION FOJII CHANG& ltFFltCTIVlTY 

Jll&TJIIOFIT 

srncT ON PSltFOIIIMANCII: 

Hl0HT CKANOS 11:FF&CT ON IIALANC& 

AMIU!PMENT 
PAlAOlAPH l . l PAGE l (C:mt 1d) 

Add (C ont 1d ) 

Delete 

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

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

AIR 31-2 (Issue 6) Acceptance of New and Newly Erected 
Aeroplanes of an Ap~roved Type 

(This specification listed in error ) 

PARAGRAPH 1. 4 

De lete 

PAGE 4 

Deviations are set forth in Appendix II to this document 
and are indicated throughout the text by the appropriate 
deviation number encircled in the left -hand margin. A 
definition of "Deviationt1t appears in paragraph 6.2. From 
the date of approval by the R.C.A.F. of the Model Spec­
ification, addit i onal deviations from the requirements of 
the specifications listed in paragraph 1.1 shall be sub­
mitted i n the form of Specification Amendments. 
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MODEL SPECIFICATION AMENDMENT 

AIRCRAFI ME CONTRACT 
'AMENDMENT Nol 

Page 
ARROW 1 3 of 1 

lt,C.P 

eUBJRCT Applicable Specificat i ons and Publi -
cations - Cont ractual Clarification MOD. NO. 

RSAION FOR CHANOlt ltFFltCTIVITY 

RETROFIT 

IFFl:CT ON PERFOIWANCS 

HIOHT C:HANO!l EFFECT ON BALANCE 

AMUNPMJU!I 
PAUGI\APH 1 • l.j. PAGR 4 ( c ont 1d ) 

Add 

Deviations are set forth in Appendix II to this document and 
are indicated throughout the text by the appropriate 
deviation number encircled in the left - hand margin. A 
definit i on of 11Deviation 91 a ppears in paragraph 6.2. From 
t he date of approval by the RCAF of the Mode l Specification, 
required additiona l dev iations from the requirements of the 
specifications listed i n paragraph 1 .1 shall be submitted 
i n the form of Specification Amendments. 




