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PART I - WEAPON SYSTEM 

1 . PURPOSE 
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1.1 Weapon System - This specification states the requirements of the 
Departmen . of National Defence 3 Royal Canadian Air Force~ hereinafter 
cal1ed t.he Depar-tment j for the development of a weapon system which 
shall take t,he name of its aircraf t component and be called the Arrow 
weapon system. 

1.2 Scope - This weapon system shall enable the Departrent to fulfill .its 
obligation to defend Canadian targets as part of the North American 
defenae system in conjunction with the Unit ed States government . 

2 . DEFINITIONS 

2.1 General - Ref erence is made in the various sections of this s});lcilication 
to ter ms which are defined and arranged in alphabetical order in t he 
following sub-paragraphs . 

2 . 2 Aircraft = The term aircraft shall denote the instrument of comba t; 
component of the weapon sys t em which will be the single unit of 
striking power that leaves the grouna arrl is capable of seeking out 
and destroying the airborne enemy striking power P This is known by 
the name of li:r-row. 

2 • .3 Airframe - The airframe shall be deemed to include all struct,ure and 
systems that will make up the platform which when combined with the 
items that are furnished by the Departioont will form the aircraf t . 

2 . 4 Associate Contractor = Contractors who are manufacturings developing, 
and/or assembling components of the weapon system under terms of 
a contract from DDP shall be referred to as associate contractors . 

2.5 Available - Avail~ble is a state of readiness whereby the aircraft , 
with the aupport of the remainder of the weapon systemj can be airborne 
and capable of a successful interception within 15 minutes . of the order 
to scramble. Pilots wi ll be within call to achieve take- off within 15 
minutes . Thfl ground crew will be standing by but may carry on maint­
enan"'e work provided the aircraf t can be nade ready for the 15 minute 
take=off. Thi:, aircraft may be positioned in the turn around arrl first 
line maintena!lee rurngar or on the tarmac . 

2 . 6 Comba Altitude - Combat altitude is the constant, altitude at which 
the aircraft is flying during t he turn in which the conhat load 
factor is developed. 

2 . 7 Combat Ceiling = Combat ceiling is the altitude where the sustained 
rate of climbhas fallen to 500 feet :i:er minute. 

2 . 8 Combat Climb and Acceleration Time= Combat climb arrl acceleration tine 
is tne elapsed ti.me taken to reacfi combat sP3ed and combat altitude 
f rom the time the aircraft becomes airborne during take-off at normal 
gross weight under sea level conditions. 
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2 o DEFINITIONS {Ccnt 0d) 

2. 9 Combat. Lead Fa 1:,or = Combat load fac:,or' is the maxiir.•Ulll J.oad faelor that 
can be susfainect by the aircraft in a steady turn wi thout loss o.f speed 
or altitude . 

2.10 Combat Speeu - Combat speed ls the constant speed at which the aircraft 
is flying during the turn in which the combat load factor is developed. 

2 . ll Combat Weight - The combat weight .shal.l be t he weight of the aircraft 
fully loaded with SO percent of the fuel required. for the mission 
detailed in paragraph 7 .2 . 1 of Part III or the weight of the aircraft 
at the start of the five minute combat period reference paragraph 7 . 2 .1 (d) 
Part III whichever is the greater . 

2 . 12 Coordinating Contractor - The contractor who designs~ develops and 
manufacturers tfu airframe and assembil.es the airframe together with 
the govarrunent furnished equiprr.ent to form ., e airc:raf· shall be the 
coord:1.:nating contr-aotCU' o 

2 .13 Electronics Sys.tern - The electronics system shall form a part of the 
aircraft and shall contribute the nec:ess.a.ry ground~to-air arrl air-to-air 
guidanceB communication2 an:1 c omput,ation together with navigational 
aids and cockpit presentations that will enable the aircraft, to perform 
its func+-.fon. 

2 .14 First Li:ns M~intenance - First line ma.intenar,ce is the series of main­
tenance operations wnlch will be carried out on aircraft that can be 
raised to the available state within three hours . These cp,3rations 
wi1.1 consist mainly of8 

(a) Primary I nspections 
(b) Faul Isolation 
(c) Fault rectification 
(d) Spe cial Inspections 
{e) Al.1.gnner.~ cf relevant systems . 

2. 15 Gro:is Weight for stress Analysi,, = The gross weight for st.ress analysis 
"(USAF=Coiiibat Gr-oss W•Jigfi~.) shall r1ot be less than the nc."'11.a. . .L gi·oss 
weight defined in pua 2. 18 less fifty percen.., of the combat mis~ion 
fuel. 

2.16 L;.nding Gross Weigr-t - The maxi.mum 1 nding gross weight ._USAF Maximum 
uesign Lanctlng Gross Weight) and the nc·mal design land1.~g g~css weight 
sha-J. te as defined in µira 3 . 2 . 2. ll and J . 2 . 2. 10 cf 1-lIIFS-5..,0lo 

2. 17 Maximum Gross Weight = The max:unum gross and the maximum weight for 
+,akc-01? (USt\F 0 MaXl.lllUJT1 take-off gross weight) shall be the weight 
of the air~-raf+ fully loaded m.th pr::l.ma.ry armanJBnt~ full internal fuel, 
and external fuel far the overlc,ad r-ange m1ssion detailed in para 7 . 3 
of Part III. 
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2 . 18 Normal Gross Weight - The normal gross weight and the normal weight for 
take- off (USAF = Basic Mission Take-Off Gross We i ght) shall be the 
weight of the aircraft fully loaded wi th primary armament and f uel 
for the combat mission detailed in paragraph 7. 2.l of Part III . 

2. 19 Power Plant - The engine together wi th its ancillary components t hat 
are deemed ne<,;essary t o provide the thrust -to achieve the required 
aircraft perfo:-mance and the power for the operation of aircraft systems 
shall be called the power plant . 

2 . 20 Readiness - Readiness is a state whereby the aircraftj with the support 
of the remainder of the weapon systems can be airborne and capable of 
a successful interception within five minutes of the order to scramble . 
The ai!-craft will be in the readiness hangar" with rn engires not 
running" the ground crew stan:ling by» and the pilot close to the 
aircraft. 

2 . 21 Readiness M-1intenance = Readiness mai ntenance is the seri"ls of maintenance 
operation(s) which will be carried out on aircraft in the state of 
readiness, available, or standby and shall consist of such minor op­
erations that will prove and maintain the sate and will not interfere 
with the required operational state of t he aircraft • 

2. 22 Se~ond Lin~ M~irffienance = Second Lirie Maint enance is the series of 
mainterumce operation(s) that will normally be carried out on aircraf t 
that cannot be raised tu the available state within three hour s. 
These oper;;i.ticI,s wil1 mainly consist oft 

a) go~no go type of checking 

(b) periodic inspection 

(c) fault isola ion 

(d) fault rectification 

(f) moctif_cations 

\g) alignment and cahbration of syatelll.9 

(h) harmonization 

2 . 23 Standby - Standby is a state of readiness whereby the aircraft with 
tne support of th"' remainder of .. he weapon system3 can be airl:orne and 
capab:-i.e of a suc,.,,essful intercep-cion within two minutes of the order to 
sc:rarnble. The engines will not be running3 the aircrew will be in the 
cockpit., the ground crew in pos tion f or starting9 and the aircraft 
w~11 be po;;1.honed in ·!.,he readiness hangar ready for immediate taxiing. 
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2 . 24 Third Line Maintename ~ Third line mainten,1nce is tt..e ser.i.es of main­
tenance operatio!l (s) that will consist of major repair» calibration, 
and modification of aircraft components and can be carried out at an 
Arrow base using ROAF eqUJ.pment and skills o 

2 .25 Turn AroUlld ~ Turn around is the series of maintenance operations which 
will be aone on aircraft that land in at least, a near serviceable state 
and shall include the replenishment of all consumable s~ores (including 
missiles) a and minor rect.1..fi.;:ation to en9.ble the aircrqft t.o pe"'form 
the combat mission of para 7. 2 . 1 of Part I II. 

2 . 26 Weapon Sys+f!m - A weapon sys-r.em denotes an instrument of combat plus 
the support equipment ::-equired +o permit the operat.-ion of the inst.rument 
f rom a base 9 either standal'."d or specially prepared. A weapon system 
compr.1.ses the fol1cwingt 

(a) Air fr a.ire ) 
(b) Power Plant ) These major c,omponents 
(c) Electronic System) comprise the aircraft 
(d) Armament ) 

(e) Ground Support Equipment ) 
(!) Training Aids» and ) These major items comprise 
{g) Technical Data ) the di:rect ground support 

3. CONCEPT OF OPERATIONS 

3 . 1 General - Fo!' purposes of detail design of c omponent,s and procedures 
the operational concept of the Arrow weapon system shall be as noted 
in the following sub=paragraphs . 

3 . 1 . 1 Object - The object ir the operat,1on of the A.:r-:cw weapo!! sys!-em in 
time of war will be the attainment of the higt,es+ possib.1.e cpe ational 
potential at tl.1 times . In time of peace the OJ)P.,£'/l.ticn of the weapon 
system w:!..E. be concerned primarily with attainL-i.g .:i.nd maint aining a 
high degree of prof'iciency in the all weather roleo It will consist 
of a limited operational program su:per:unposed on a t::-aini.n1; prog1•am. 
The majority of operational sorties will be considered 'ls ~ raining . 
The main penalty will be that they ~annot be scheduled. The -:,bject 
is to have a ;sat,isfactory po+ential availab e at -all times and the 
assodate c.ontrar.tors are to keep these fac+ors in mind th ~oughout 
the developmF.nt of th~ix- designs • 

3 . 1 . 2 Battle S+ate = The concept is based on one or more squadrons, of 12 
operational plus 2 training aircraft each~ at a prepared all~weather 
bas"" o With 50% of tr.e airc:::-aft undergoing minor maint.er,G .. n.ce each 
squadror- w~l: be required to maintain 2 airc~an at the state of 
readiness c;r s-tandby at all times~ anl as many of the rem9.inde as 
possible ~n a state that can be ~hanged to avaiJ..able within 3 hours . 
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3. CONCEPT OF OPERATIONS (Cont'd) 

J .1. 3 Forward Base - In except1.ond.l circumst,ances 9 the squadron may be 
required to operate from a forward. base to which the airc::-aft will be 
flown in a fully ope~ ational state . They will be serviced and b1 ought 
up to available or readi .. ess on arrival~ but normaL .. y w1:.1 return to 
the main baae when scrambled. Should they be niquired to land back 
at the forward base only sufficient .facility to prepare them for 
return to the main base is required. This is a detached operation 
which the nain base must be capable of supporting up to a maximum of 
50% ur.it establishnent. Individual aircraft, will not normally remain 
on the forward base longer than the time between primary inspecti ons. 
The servicing equipment required to prepare aircraft at a forward 
base fer re+.urn to t-he main base must be air transportable~ with 
trained Jet sonnel to carry· out the required operations9 in a Cll9 or 
similar t:ransport airplane. 

3.1.4 Building Facilities = For each squadron» the airfield shall irelude 
th~ i'cilcwing s'truc turl'?S" 

3 . 2 Time Lilrii•,a 

(a) Hang,:1.r{s) to house two aircraft. a readiness 
01 standby. 

(b) Shelter{s) to house fi,re airc.raf" un::iergoing turn 
around or first line maintename. 

( ":) H1mgars to house seven airc·~aft urrler gc,lng second 
or· third line maint,,;,nance . 

(d) A missi.le prepa~ation and stor·age structure. 

( e) An engine runc,up .struct.ur e c,ap«.ble :;1' housing 
one aircraf+, . 

(f) An engine rut-up structure capable of 1.-: .ismg rm<1 
<:!ngina o 

3 . 2. l Turn Around ., The main enaooe organlzi;.tion of the weapons system shall 
be able to receive and turn around ,·perational air a f"' at a rat.e of 
.five every 15 minutes 9 pr-ovided that t.he a ircraft inv<'lv ed has no 
major un,;;ervi.ceabilities. The. alrcr-aft and ground :iU.pport equipment 
shall. be designed to meet this requireroont due regard heing given to 
the reliability and maintainability of the ailcraft and the ground 
support equipment • 

J . 2.2 Servirea.b.1.1:it-., = The a'i.rcp•aft is to be capable of being maint,ained 
t ·t.ne s• a~~,s of readiness and for the t:un peri<.;ds as follows 

State 

Available tl5 mins) 
Read.mass ( 5 mi.ns) 
S+ andby ( 2 mins ) 

Time Per i od 

Indefinitely 
Indefinitei...~ 
R.8.ndcm peri.ods of not more 
t,h:in 30 mini:;. 
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3 . CONCEPT OF OPERATIONS (Cont 8d) 

3.2 . 3 Replacenent = An air-craft scrambled from~ or becoming unserviceable 
in a readiness hangar is to be replaced by a serviceable airer-aft 
or returned to the readin3ss sta e in a maximum time of 1.5 minutes . 

3 . 2 .4 Utilization = The aircraft together with the su.ppor• ,,f the ground 
support equiprrent and the RCAF shall be capable ."f a utilization of 
not less than 20 hours per month when operated as dedc ibed in this 
Section • 
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PART II= DIVISION OF RESPONSIBILITIES 

4. I NTRODUCTION 

4 . 1 General - The weapons system shall be designeds developedD an:i pt<o­
duced oy four associate contract.ors and the Departmm t. One cf the 
associate contractors shall be designated as the coordinating con­
tractor who will normally be the one that manufactures the airframe 
and assembles all components t o form the aircraft. The Department shall 
be responsible for the overall co-ordination between the d,~veloprr.ent 
agencies and associate contractors. 

4.2 Responsibilities= The following paragraphs will outline the division of 
responsibilities between the co-ordinating contractor and the Depar",ment 
such that when combined by the co-ordination function of the Departrent 
(ref para h . l)i the intent of the weapon system will be achieved. 

5. CO-ORDINATING CONTRACTOR RESPONSIBILITIES 

5.1 Responsibility= Details of the diversion of responsibilityD regarding 
the installation and development, of GSM9 between i,he OO= O dinating and 
associate contractors shall be the subject of negotiation between the 
contractors involved and the Government • 

5 .2 Aircraft 

5.2 .1 General - The co=ordin.sting contractor shall design and develop the 
aircraft in accordance with the requirenents of Part III = Aircraft 
Design of this specification. 

5. 2 , 2 Demonstration - Prior to delivery to he RCAF for coord:i.nating 
development or squadron use 9 the c:oo:.rdinating contrac,to·~ :sha,, 
demonstrate the aircraft to the satisfaction of the Depart :rren" 
to prove that~ with the aid of the ground supports "the a1r l" aft will~ 

5.2.J Product.ion 

(a) enable the conditions of Part I ~· Weapc:,!). System 
of this Specification to be ar:.hieved. 

(b) seek out a known arget. 

(c) carry out successful attack(s) releasing the missiles 
by combinations of two and .four to achieve the pe "= 

forman<: e of which the missiles in these '· omh, r.at ions 
huve been proven capable • 

( d) Utilize the navigational ayst.ems installed in 
the aircraft to return o a selected base. 

5.2.3.1 Construction , Construction of the aircraft shall be done +o 
drawings prepared to the requirements of this specification and 
other conditions noted in the model specification and the 
production contract . 



• 

• 

• 

5. CO-ORDINATING CONTRACTCR RESPONSIBILITIES (Cont 8d) 

·,--., .-... ... ,,, 
..:.~v.f!.i:IJ. 

SFEC N,O. AIR 1-4 
IsSU':> No. 4 

5.2 .3. 2 Acceptani:-e = Ac-ceptame o:f the aircraft by the D:ipa~tmer/_ at any 
point in product:LOn or stage of development with a reduced per= 
formance or with the requirem9nts or int,ent of any paragraph in 
this specification not ful!illed shall be the subjec~ of negotiation 
between the Department. ar..d the coordinating contractor. Details 
of said reduced performance and/or non-•c:omplian~e with other 
requirements shall be made availab}f! to the Depart rrent as soon as 
they are known1 and shall form the basis of a possible deviation 
to be noted in the Model Specification. It is to bA understood 
that rejection of the coordinating contractor's product may be 
attributable to an associate c-ontractor 1 s product, . In t,h.is case 
it is within the discretion of the Department to reject the 
associate contractor· us product on advice f!'om -':he coo:r::i:inating 
contractor .,. 

5. 2 . 4 Development 

5.2.4.1 Aim - The c:oordinating contractor shall plan~ initiates ,md maintain 
aconstant9 vigorousp development progralllllE to achieve the ultimate 
aim of this specification unless advice is received fr'om ... ,r..e Depart­
ment -:o the contrary • 

5.2 . 4 . 2 Progralflll'~ - The phases of development that will occur before the 
final aircraft is evolved to satisfy the requirenents cf thi.<1 
specification aud delivery to the RCAF collllllBndes shall include the 
aircraf+ stages noted below. The nwnbers of each type ~o be produced 
shall be det.a.iled .i.n the deYelopment plan prcdut•ed by t,he co­
ordinating contra~tor and approved by the Departrrent. 

(a) Arrow I equipped with test eq_uipment (ref para ~. J. 8. 6) 
to be specified by the coordinating con,1. .. ac ~ or !I an 
interim electronic system as agreed betwen. +.h•J 
Depru.•~_ment ani the coord.i.nat.ing contrac+o:. and :;.:s 

,_ioted in the Model Specification» and Pratt a!ld Whitney 
J= 75 type engines . 

(b) Arrow II equipped with tes-::, equiprren~ .ref para 5 . J . 8.6) 
to be specified by the coor.ainat1ng ccm·• J.c't,or» portions 
of the electronic system9 and Ir:,,1uo.L • eng1.,.es . 

5. 2 .5 Weight Control and Redu~tior . 

5. 2 .5 . 1 Coordinating Contractor - The coo::.-dinating contra •tor shaJ.1 maintain, 
on a high priority~ adequate weight control and reduction measures to 
guar·d ag1inst weight grc.wth ar::.sing frcm c,hanges ovet· 4;he years 
tha'" shall prejudice thP, perfo 1nancP. of tht, aircraf+ . Par+icular 
attention shall be given to weight .reduC"t;ion f:rcm the !ollc:,wing: 
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5. CO-ORDI NATING CONTRACTOR RESPONSIBILITIES lCon~ 1d) 

(a) Redesign of components that were prod.uceo over­
strengt.h penaing .night 'information. 

{b) Deletion of features that do not r'ontr.ibute to er 
tend to duplicate op,:,rations of the aircraft. 

(c) Improved arrl controlled produe; tion techniques to 
ensure p.'9.Zots are not produced over weigh"- to drawing. 

(d) Ccnsideration of weight in the ba.sir design and 
selection of materis.ls o 

5 . 2.5a 2 Associate Contractors = The coordinating contractor shall review 
t.he weight. cor.trol and reduc:,ion programmes cf the et.her a ssociate 
contractors and shall advise the Department i.f suc.h control i s 
no·t effective to the satisfaction of the coordinating contract.or . 

5.3 Support FaciL.:':ies 

5.3. l General= The coordinating contr«~tor shall be responsible to the 
Depart.ment for the integration of items of the suppor+ faciU:ties 
as noted in the following p.:,.ragraphs» to form thfl overall support 
pattern that will enable the weapon system concept to be achieved 
by the Department . 

5.3 .2 Equipment 

5. 3.2. 1 

5o3o2 . 2 

Coordina";ing Contractor= With the exception of specia::.. pl.e('.<e3 of 
GSE as negotiaced with other associate contractors ~he t:oordinating 
contractor shall select» design9 and d,r7el.op the g:rcund support 
equipm1,nt required to enable t,he aircraft ";o be ma _nt .. a1 n-=d and 
to enable the operationa concept of Par+ :i. - W:..">por Systi:;-m o! 
this specification to be attained and maint.'s.ined. Whe:.-t>ver 
possib]e8 equipm~n"; in se.,.vics sh11.ll be used or adapted t.o mie . 

Associat.1o Contractor , The c-00rd.inri,.ing cont.racr:or shfl~l be 
respor,si'61e fr:.r integrati..'l.g the use of gumnd suppo:-:t ,;,qU1.pment 
and mainten'1.n.:-,e proc,,dures d<:>velcped by o+he- ass(',c.ia1,e ccn­
tra,:::"'.:crs with those d,;,veloped by th8 coo::dinat.ing aont:cactc.i1· a 

5.3.3 Buildrnga 

5 . 3 . 3.l Interiors = The c00:::-dinating contractor will recommend the 
Tol.Lowing d.-+ails and procedures to be carried ou+ b. th•~ 
gcver~nt fur!1ished str-uctures of Part ::: para 3 • .1. .4 i:i o!'der 
+,hat the required battle s"ate of para 3.1. 2 ITV'lY be accomplished 
efficiently and rcomple+ely within these area.s o In all cases due 
regard .'3ha11 be g~ven to reliability maintainabil-~.y J ar:d squadron 
operat.ions of t.he aircraft, and ground suppor'~ equipm.em g 
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5. CO-ORDINATING CONTRACTOR R.ESPONSIBILI1'IES 1,Cv .t '1d) 

(a) physic·al ::..s.rout.1> contents, storage area. 
(b) maintename operations required. 
(c) planned maintenance procedures, 
(d) services and equipment required. 
(e) manpower requirelll3nts. 

5. 3. 3. 2 yrangement = The aircraft and its associated ground support 
equipment shall be compatible with existing RCAF air.field 
facilities where possible without prejudice to the operational 
concept of Part I . Where facilities are inadequate.I) the 
coordinating contractor )Till be required to ccllaborate with 
the Depart ment on the rectification of the deficiencies so as 
to achieve a satisfactory Arrow base. (ref para 3.1.4) 

5.3. 3. 3 Telescramble - The coordinating contractor shall recommerrl a 
telescramble ground system installation in the hangar(s) housing 
the two aircraft at standby to connect the weapon system operational 
sector eontrol to the standby crew (ref para 9. 23 of Part. III ) . 
This system shall be designed in conjunction -with the Department . 

5 . 3. h Personnel 

5, 3.h.l Maintenance - The coordinating contractor, in conjunction with t he 
o~her associate contractors.I) shall submit the required supporting 
data to enable the Department to prepare Qualitative Personnel 
Requirements. Information sheets on all recommended w.dntenance 
personnel» in order that the Department may organize a suitable 
trades structure to assist in achieving the operation.al intent of 
Part I 0 

5 . 3.h.2 Aircrew - The coordinating contractor shall ensure that the air­
craft will cater to the physiological requirenf.1nts for the crew 
as laid down by the Department covering all conditions of flight 
and design missions of Part III - Aircraft Design. This sub­
paragraph shall be read in conjunction with para 9.5 of Part III. 

5.3 o5 Aircraft. System Trainers = The coordinating contractor shall design 
and develop training equipment that the Department requires to train 
service personnel to the standards of para 5o3o4ol o The Department's 
requiremen• s shall bi? based on the recommendations of the coordinating 
contrac1,or and these requirements will be made known at the appropriat e 
time as the aircrai't develops and trained service personnel are 
required. 
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5. CO-ORDI NATING CONTRACTOR RESPONSIBILITIES Cont 1d) 

5. 3. 6 Escape System - The coordinating contr~ctor shall be responsible for 
desi gning, developing» and integrating all aspects or the escape 
system to meet the requiremen s of para 9.4.4 or Part III Aircraft 
Design . The design and development of all aiticles of personal crew 
equipment shall be accomplished by the Department and shall cater t o 
requirements of the coordinating contractor and be satisfactory to 
him in order that he can fulfill his obligations as the coordinating 
contractor. The physiological limitations will be supplied by the 
Department to define the term "safe" used in para 9.4 .4 of Part III. 

5 . 3. 7 Electronic System 

5.3. 7. 1 Telecommunications Antennae= As noted in para 9.21 . 3 of Part I II, 
all antennae requirements of the telecommunicat,ions equipment shall 
be the responsibility of the coordi nating contractor. 

5. 3 . 7.2 Flight Sensing Instrumentation - With reference tc para 9. 21.5 . l 
of Part III» the coordinating contractor shall be responsible for 
defining or providing and calibrating the air data» angle of 
attacki and fuel state requirements of the electronics aystem. 

5. 3. 8 Flight and Ground Tests 

5 . 3.8.1 Demonstration = The coordinating contrac·tor shall be prepared t o 
demonstrate » by test or otherwise at the discretion of the Depar t­
ment 1 compliance with any clause of this specification. Thi s 
demonstration shall be carried out to the complete satisfact ion 

5 . 3. 8. 2 

~ 5. J . 8.J 

of the authorized representative of the Department and may form 
a part of the demonstration of para 5.2.2 of Part II. 

Structural Sta~ic Test - Structura:.. Stati~ Tests shall be conducted 
in accordance with the technical requirements of US Military 
Specification MIL-S-5710 . 

Structural Flight Tests - Structural Flight Tests shall be conducted?< 
in accordance with the techm.cal requfrements of US Mil.itary 
Specificat-ion MIL-S-5711. 

5.3.8.!.i ',Test Components - Sufficient airframa components shall be built to 
satisfy the static test and demonstration requireirents and any 
other tests that may be required by the c.oordinating contractor 
and/or the Department • 

5. 3. 8.5 Test Progral!ln'E - The coordinating contractor 1s development !light 
Tust prograrnre shall be under his direct control and shall have a s 
its objective~ the development and proving of the aircraft to t he 
point where it can enter the RCAF as 'l. proven~ flight. wor ~' y1 and 
reliable instrument of combat. The minimum testing possible to 
accomplish this objective shall be performed in order that the said 
aircraft may enter RCAF service as soon as possible. 
contrac or ha 1 satisf the Department that his !li 
is such that all aircraft de.ficiencies can be located an seg 
witrl'out delay in the overall programm~i and successfully recti f fea 
within ~he conditions of this paragraphj and the developma nt and 
produ0tion programme of para 5.2.3 and 5.2,4 er Part II. 
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5. CO- ORDINATI NG CONTRACTOR RESPONSIBILITIES l Cont I d. 

5.3.8. 6 Flight Test Equipment - Test equipment, specified by the coordim t ing 
contract.or (ref para 5.2 .4.2) for installa tion in aircr aft allocated 
for his use sh4ll be subject to approval by the Department to the 
following extenti 

(a) the test equipm.mt will enable the requirerr.ant s o! 
para 5.3.8.5 Part II to be me t,, 

(b) t he test equipment wi)l 'enable RC4F +est an rontractor 
aircraft to be a ccomplished. 

( c) the test, equipment will be corn a with RCAF 
ground ns a a . ons to cat.er for such operation from 
or in conJunction with RCAF installations as too 
contractor may require. 

5.3. 9 Enginee:::-ing Drawing, and Reports 

5 . 3.9. l Drawings - Drawings for the airframe and installation details of 
government furnished equipment shall be provided by the coordinating 
contractor in accordance with CAP 479 . Drawings of items of ground 
support equipment and aircraft systems trainers procured and/or 
developed by the coordinating contractor shall be drawn t o the 
requirements of RCAF Specification PROC 100=2 and supplied as 
required by the Depa~tlll3nt . 

5.3 . 9.2 Progress Report - A monthly detailed progress report shall be 
submitted by the coordinating contractm" to the Depa.rtnent with the 
format and content as agreed upon at the time of first issue. 

5. 3.9 .3 System Reports = In addition to the above )) detailed system or study 
r eports may be requested by representatives of the Depa.rtm:mt from 
time to time during liaison duties fo r various reasonso However, 
these reports shall be kept to a mi.nimum and shall not .replace the 
requireioont of para 5 o 3. 9. 2. 

5 .3 . 9.4 Model Specification - The coordinati ng cor~ractor shall prepare a 
Mcxiel Specihc:ation in accordance with CAP 479 to describe each 
mark of airc:caft 3 and shall submit said Model Spec ification (s) 
!or approval prior to acceptance of the initial mark of aircr·aft . 
Further to para 5.2 . 3 Part II~ acceptan:.e c! air craft will be done 
to t.he Mode l Specificat1on • 

5 . 3. 10 Mock-Up Conferences and Engineering Evaluations 

5.J .10.l Mock-Up Conferences 

5.3.10.1.1 Occurrence - The coordinat ing contractor shall reques~ the 
Depar-'ment for con.ferences at, each stage in development where 
major changes ha, e been made. The purpose of these conferences 
sh:;ill be to demonstrate the propc-sed ins"' allat ion an<1 to 
receivA 1ecommendations !or design changes from repres~ntative 
of the Department. The final design requir·eimnts proposed and 
agreed upon at these conferences shall be given in -writing. I n 
particular» mock-up conferences shall be called g 
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5. CO-ORDINATING CONTRACTOR RESPONSIBILITIES (Cont d) 

(Cont'd 

(a) At the earliest possible s"'ate in t.he d .. sign 
of the first aircraft powered by J-7~ engines 
and destined as a !light test VAhic~e. 

(b) When the Iroquois engine is installed. 

(c) When the electronic: system is installed. 

5.3.10.1 .2 Organization - Mock=up conferences shall be or·ganized by the 
coordinating contrac tor ir. conjunction with the Department to 
satisfy the requirements of the RCAF. 

5.3.10.1.3 Installation = The mock-up installation shall be accurately 
positioned and shall include samples of each compcr.ett o! 
equipment or accurately constructed dunnnies. The Department 
shall supply to the coordinating contractat"t on request»sample s 
o! service supply i~ems o! equipment required !or each mock-up1 

or drawings which will perrni t dummies to be manu!'ac .,ured by the 
coordinating contractor • 

5.J.10. 2 Engineering Evaluations 

5 .J.10 .2 . 1 Occurrence - The coordi!,ating contractor shall request. the 
DepartIOOnt !or engimeering evaluations at each major. stage o! 
development o! the aircraft and the associated ground support 
equipment to illustrate the intended production iteM. In 
par+ic.ular an engineering eva uation shall be requested& 

(a) As soon as possible after c,ontrucation cf the firs 
aircraft and preferably before the first !light . 

(b) As soon as possible after the p~oduction installation 
o! the electronic. system and prefe:r9.bly before the 
demonstration of the weapons system as required in 
para $ . 2.2 f Part II. 

5.3.10.2. 2 Organiz,3.tion = Engineering evaluations shall be organized by 
the coordinating con:~ac,tor l:t" conjur1ction wi,h the Department 
to sah.sfy the req1,1,irements c! the RCAF o 
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PAHT..lll_;~ AIRCRAFT DESIGN 

6. GIDJERAL 

6.1 Design - The aircraft s~ball be des:igned in accordance with the 
Canadian Air Publica:tions 4"79, ~JManual of Aircraf t Design Requirements 
for the Royal Cat..adian Air Force 111 , the technical requirements of the 
Unit ed States Air Research and fuvelopment Command Manual No. 8".l=l, 
"Handbook of Instructions for Air -raft Uesi151?-ers 11 , p.ibliJatfons and 
specifications referred o the:eeiti: and such additional requ.1rements 
as may be specif:'i.ed by t.he Topartn:ent and such de,d.atio:ns rrm these 
specifications and r-equfr>eme.nts as r:ay be agreed between he 
Departmen and the coordinating ')ontractor . Where thfre is ar-:,y 
con..f'lict between ihe requi,:,ementB of CAP 479 and those o.f USAF AR.IC 
Manual No . 80~1 9 the f ormer shalJ govern. 

I 

6 . 2.1 Prima:cy &ilJ! = !he main role ,,f the a.1,reraft i.n the weapon system 
s_hall be the airborne strik!ng arm capable of high altitude9 all 
weather~ night ax:d day inte~c:eption and destruction of airborne 
enemy aircraf t . 

6 . 2 . 2 Sego!l_da:r.Y RQJ.,e = The seaondary role of the air-:;raft shall be low 
altitude, all~weather, night and day interception and dest!'uc­
tion of enemy b(Jmber aircraft. However, the air~r.art shall be 
designed to f'u.lf'ill its prima:cy role and l:un..Uations w:'L..1 be 
accepted in the :f'ulf'ilme~t of it~ secondary r~le. 

6. 3 Q.r§:rr, - The C"'ew shaJ,l aonsis:, o.f a pilot and an observer /AL 

7. PERFORMMfCE 

7.1 ~l - The alr..,raft &hall meet t.he performanM regu:ireTue:o.t.i 
detailed hereinafter unde,. NACA standard atmo~pher-tti-•' ~llild:lt..1::mi,, 
except where . .;thei-.,.;ise spe'" ified. 

I 

7 .2 !:gl.d;l~~ - 'lhe radius of' ad,ion '2+ still a:i::- wit;):, :!n.ternal 
fuel shall be as .foll~~ 

7.2.1 o, • t Fad~-.,~ rf' _Aetfo:;, = ilhe ~o:robat r;:i,diu~ f a4~t,..0 !l ~o..""'ID13.l 
gro3s weigl'.t 't"ef p1:l.l"a 2 . IB vf P9.rt I) sha11 r1:.,t, te J.ess than 
200 Mutical miJ e~. I~·. ,halJ be based ri:n the fcllow:bg ir;:.: ~s1 ,ri.& 

(a) 

(b) 

S~rrunble 

Combat Climb and acceleration to 50,UOO feet a.nd Mari.'1 1.5 

(c) Cro1~e ;.).li at c.,-mbai; spee,d 1.:f' Ma.oh 1.5 at 50,000 ·"'eet 
alti,;ud":! to a <list.a.nee of 200 nautical miles frcm baseo 
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7.2.1 Cont'd . 

(d) Comba under oombat perf'ornar,ce condit:!.on.!! a.-:.d r etainbg 
armament f or 5 m.inute~. 

(e) Retu:m to base at e~onomical cruising 3peed. 

(f) Loiter over base above 301 000 feet for 15 m.tnutes. 

(g) Descend to sea l1lvel. (Distance covered during descent 
is not to be credited to the radius of a.ctior.). 

(h) land with 5 minutes sea l evel loitel' reserve ema.ining 
in fuel ta?"Jc~ . 

7 .2. 2 Cruising Radi_'l}.§..__Qt_Act;i.Qll = The cru:J_sing radius of action at 
normal gros s weight (ref pa~a 2.18 of Pa:ft I ) shall not be less 
than .300 nau.t.ica l miles . It shall be based on the following 
mission. 

(a) Scramble 

(b) Eeonomia.J. "Cl:imb 

(e) Economical c:r-ui:1e out to a d;i.stanee cf 300 na1;.t;i,{i8.l 
mile':! from oo.se. 

(d) 

(e) 

(f) 

(g ) 

CTooba t under combat perfor mance conditions an.d retaining 
ar.mament, f'o!" 5 minutes. 

Ret•1rn to base at eoonomical cruising speed. 

Loiter over base above 30,000 feet far 1.5 nrlnut.es. 

fuscend to se.a level (.µl.stance covered during des~ent 
is not to be credited to the radius of a ction). 

land wi +,h ,; minutes sea .Level loiter r eserve remai.-i.ivg 
:In f'uel t,anks . 

7 . .3 OQ'er load__l!p,U-e - Sucr.foient fuel • shall be carried in. j ef-. ,:!.S"'!'\able 
overload anks au~h that i..~ternal and external fuel pernd.t$ an 
overload range of no·t; l ess than 1500 nautical miles . The overload 
range shall be based on the following-mission. 
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7. PERFORMANCE (Cont 0d) 

7.3 (a) 

(b) ~ori.omfoal climb 

(c) Cruise to dest:ination 1500 nautical m:iles from take-off 
poir..t using op-c:l.mum cr1.lising techniqueo 

(d) LJiter over destination above 30,000 fee t. far 15 minuteso 

(e) Descend to sea level. (Distance covered during descent 
is not to be o:red:i ted to range) o • 

(f) land with 5 mhmtes sea level loiw 7:"eserve remaining 
in fuel tankso I 

7 . 4 Performance with External_ Overload Thnk~ - The aircraft.- sba.11 be 
operable and have satisfactory r.a.ndling cha.ra~teristic5 Yith 
overload fuel tanks installed up to a speed of'. not less t han 
Mach. "9:50 

7. 5 Location of External Overload Tu.nk~ ~ It shall be possible to fire 
all the armalll-en+. weapons after jettisoning external ove:-,load tanks • 

7 . 6 ~ ~ T'pe ccimbs.t c
1

eil:l.ng (ref para 2.7 Part :Oat c.omba t weight 
(ref par a 2.11 Part I) shall not be l ess than 6o,,OOO feet . 

? 7 Take-ctt 

7,, 7 . l Lepg_t.q - 'Ihe a:i.rc:ra,ft shall be r;apa.ble of t ak:'..ng~,.,ff safely in 
still ai.r at a l!\/3JdJ1n:Jn. gross weight (ref para 2 .17 c:-f Par t I) 
from 6000 foQt runwaycs at sea level and at a standard SU'llllller 
te:mperature ~f 300. 

7e7.2 .I;i;me - WHh t.he air~raft 11.t n,;:rmal gross weight (ref pll"a 2o l$ 
of Part I) and p,:-,siU.oned. at the end of the r1tn1,,,a~r flr~tllg ln~o wind, 
the elapsed tune fio)lll ar initiat.ion of engine st.,'lr-tin.g, 1mtil 
the a :i:r·craf t be~:::n,e.:! airborne shall not be mo:r e than Otld 

min"lt~o 'Lb:ta requirement shall be f ulf illed ;.;ith:'l.r.t th~ '"-:me 
limit!i stated f ~ the states of readiness (ref p:i.ras ::. 023, 
2.2C, 2. 5 of Part I)o 

7 .8 le.r~ = The air~><af·! shall be c,apabJ.e o.f' la:nd . .ng i:saf&ly ln \?:till 
air under NACA. standard atmospheric cond! ion"! a t maximum l ax:.d:ing 

gross weight {ref' p!ira 2 . 16 of ~rt I) on 6000 fooi l"Wl.i..Jays, a se>,a 
level. 

7.9 Com~ Per.t'.Q.™~ ~ '!h.,., ~ombat perfo:t'l!Janee a t combat .reight (ref 
p:i.ra. ~. 11 Pa;:-.'t I) s►ialJ not be less ·!;ban a combat load factor of 
2 a t. a combat speed of Ma~h l.5 and a t a cam.bat a ltitude of 50 ,000 
feet. 
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7 . 10 C-ombat CLmb and Ar,q~rg.tio., ~ - '.l'he e.lapsed +!me required to 
reach a level night -ambat speed. of Mach 1.5 and a t'anbat altitude 
of 50,000 fee· front ,he time the aircraft becOJnes airborne during 
take~off at normal gT)SS w-eight (ref para 2.1.8 Part I) under sea 
level ,.ond. t,lc,ns shall t ll: be mare han five minu es. The ptimwn 
climb and a celerati schedule shall be used. 

7.ll Flying QualitiAA 

7.ll. l g_eneraJ. - The fly-mg qualities of the J..rrow shall meet the 
requirements o.f MIL=F~8785 (ASG). 

7 .11.2 ~l.P-g - The spinn1ng requiremen s shall be as detailed in 
MIL-3~25015. 

8. AIRWQR'IBINF,$3 

8.1 Generl!l, - The airLraft shall be designed ~o meet the structural 
strength and stiffness requireroon s of USAF Specifications MIL-S-
5700 and mL~F~25J~. 

8.2 load FactQU - At t!Je gross weigh for stress ar.alysis , the limit 
load fartors as def:1.ned in USAF Specification MIJ,.-,S-5700 shall not 
be less than 7.33 and - 3.0. T'ne load factor of safet7 shall be 
1.364. 

8.3 Des. gn D.., il,g Spestd - Tha design d.i 'ing speed VD shall be the 
lesser 0f eit:he the speed •·o.,.,respond:ing to Mawh 2 or on knoti:t 
EAS 

8, 4 Aero filastieit.;r - The at f'rame st.,. cture shall be :n.lffi .,.ie:i~ ·y 
rigid t.t"I .Keep structm·aJ di~tor+.ion w:'thlll limi+.s tha 11il • 
ur.a~ceptably :impa::$.r O'.a ro or s~biL.ty. l\11 requirements of' 
USAF Spe if.:. ation MwF- .5352 eha.11 be me • 

9 • lfilllL~ 

P~ - Th,.. esign o.f.' "-he weapons system shall ,amply 
w'i:h Se;tion TI - Perfc1'.'mB.n e o.f tru.e SpMti'i.;;atior. 

9 . 1.2 l',ilQ1 C!UJa..1JlJt,y 'Tbe a.lr raft tshall be designed 5U h that the 
pUo ean perform. a.1J the no.nna.l and emergen y f'urv~tions required 
to fly t.he al 1 aft wi hout the ass ist.anf">e or presence ~f the 
se=ond rew member. This is n • to imp. y hat the a:lr aft will 
be ow ni.oo.t ;,Jt-h ()ne oo upe..... 
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9 . 1 . 3 ~cm.trol F~ • /iJ:rf'--ame r:om~rtmen s that aecom"date fiying 
control ~amp~nents sus,eptible to jamming.from foreign objects 
shall be prote ted from. the ingress of ,such foreign material 
by the co:as deration of the use of isolating bulkheads or 
s:illlilar te~hn:iques. 

9 . 1 . 4 Produ,ction - Tne design .f the aircraft shall be such that 
it is suitable for large quantity production. 

9. 1.5 Groun5LFacjJ~ • Ill.ring design of the aircraft component s, 
the ~oordinating .ontractor shall give full consideration to 
the gro·..rnd fadl' ties required to ma:lntair these oampoce .. ts, 
sul".h that the op :1mum utHization. of squadron aircraft can. 
be obtained withiI.I the resources available to the Il:lpartment . 
The ai~~raft performance is not to be pt"e judiced ii:: favour of 
the ground S-.lpport facilities wi'thout the prior approval of 
the Iapartment:. 

9 . 2 D:isign (7hanga~ 

9. 2.1 ~iru - The d1:3veloµne t and :lntrod otion ir.to produc'tion of 
desigr, ar.gee tbst tend to f".llfll the ter..t of th:f.~ ape ifi­
cation ex ept those changes in para 9.2. 3, shall be. under the 
dire +. r-r-, trol ax,d at the discre ion of the ~o rd atbt.g 
eo .. trac ~::- up t the po·· where delivery of the aircraft to 
the RCAF Col!!lllen es. 

9.2.2 ~ - Th~ de ·e~opmen+ of feat'.lres or changes to design ~hat 
are beyond ~ne ~ope of this ~pecifi.ation shall be ~e ~bject 
of +,:ne rt e1opme:r.t Engir.eerirg ~naoge Prl.)posa.l pr~ .;e;r.n e ~s 
des ~ri.bed u• EO 00-"0-8. 

9. 2.3 ~E - The d=-slgr.. f the weapons system ir; its ariuua stages 
shall ensure ha har,ges res ii.. t ig fr cm MOI: k-Up .,o<.fe.,..,en es 
and E .g· ee ·ing Evaluation Boards are Ul"'orpo: ated aeccrd-
an e .r ... 1h the -r-·e 1t.;i o.f these B-:iards. 

9. 3 ~~~~ The ir-i:raf t. shall oo des1g:.e st.. h v 1a re11ab11i ty 
ard ease of n'i te e is ghen a pr .... Jri+y se ':J d ,.aly .._o th'5 
d1 tates of per•ar·m•1;.re. Positfon.i:r.g r equipn,.e~t.9 .LSe fin r= 
changeab e a.·,c:ess panels qclic.k. releasE" fas ene~s, a.~d othe. 
tee.Ju iques. pro es,,es a a standards ~llllI'vtly ~ed ~ mcder 
aircraft are to be g ver. full cons1derat.1.on in order o ensure 
a high standard of ma:1 t.a1nabi1i • 
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9 . DETAIL DESIQN (Cont 1d) 

9.4 CabU, 
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9.4.1 Pressur:izatiqn - The eabin shall be pressurized in accordance 
with USAF Manual 80=1 ex .. ept as spevified hereinafter. The 
cabi:t: pressure diffPrential shall be zerc over the altitude 
range from zero to 10,000 feet. Atove 10,000 feet it snall 
increase linearly with the ambient pressure, rea~h1ng a 
value of 4,5 plus 0.5, minus O psi at an ambient pressure 
altitude of 60,000 feet. Above this point a constant 
differential or 4.5 plus o. 5, minus O psi shall be mafatained. 
A cabin pressure altimeter to USAF Specificatio>i MIL=I-5099 
shall be instailed. A manually operated dump wa.lve shall be 
installed to permJ.t. the release cf cabin pressure. Reduced 
cockpit. pressurization for combat is not required. 

9.4.2 Qabin Leak~~ - The ~abin leak rate shall be less than two­
thirds of the max:unurn quantity of air available for µ:-essuri­
zation at the absolute ceiling of the aircraft. 

9.4.3 Air ConditiQlll!l& - One outlet of the air ~onditionir..g system 
shall be utilized to maintain the cockpit at a temperature 
between 40F and 80F under all design conditions of flight 
except when controlled by the pilot for de-misting purposes. 
A 'llontr.:,.1 panel :shall be located in the co~kpit, to provide 
the pilot with i.n··:t"light control of the co!:kpit temperature. 
W:ithir, the limitations of the r:apacity of the air conditioning 
system a selected co~kpit temperature shall be automatically 
maintained. 

9.4.4 F.n~~li~Z .. -1~1·.J.t - For emergency use 1 ~rew members shal1 be 
pr-oV'ided witn a fully automatic and safe means of ejecting 
frc,m the a:ir raft decelerating, descending from al+itude, 
and alJghting upon the ground. This pro,dsion must be 
operable throughout all speeds, altitudes, attitudes, and 
operable actceleration conditions of -which the air raft is 
capable or is able to withstand structurally. ~learance 
of the ejed-ion path and the aetual ejection shall be 
initlated by one action which can easily be perf'ormed 
throughout the fo::<egoing f::..lght condit:lons. An de 1 ir-es 
and equipnen.t, including protective clothing, whLh in arry 
way :may affeet the success of an emergency exl..t 0 de"'e.laration 
descent fror.n altitude ar1d alighting upon the gro• nd, shall 
be considered as an engineered ::,ystem. Provision shall also 
be made to include a standard survival pack. 

9. 4. 5 Tuierg~llli!-'l~ .g..2.e Path- In addition to the fully automa ti 
J.earan e .f the esc-.ape path described in para 9.4.4 above, 

prcv1.si. m shall be made for emergency clearance of the 
escape path far- each ere-w member by a hand operated 
mechanical ~ontrol in each cockpit. 
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9. DETAIL DESIGN 

9. 5 ½lncUng G~ 
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9. 5. 1 fuscription - A fully retractable ., power operated landing gear, 
vith the nose wheel steerable, shall be fitted. A devfoe shall 
be fitted to pt'event inadvertent retraction of the undercarriage 
while the wheels are 0n the ground. 

9. 5. 2 »nergency - An emergen.,y means of extending and locking the 
landing gear in the event of failure of the landing gear 
pr:il!lary po"fer system shalJ. be instaIIed. 

9.6 Speed~ - Speed br.akes shal1 be fitted to produce additional 
drag wher. opened. The oontrols shall be arranged su~h that the 
pilot can set the brakes at the f'ully opened, intermediate1 or 
fully closed position. Actuation of the speed brakes shall have 
a minimtlln effect 0n t.he trim or attitude throughout the flight 
envelope of tbe aircraft. 

9. 7 A.-iti-icin;,g apd..l,nti:mi.st,:ing Prote~ 

9. 7 . 1 Dgscript::l.on - Adequate anti~ioing protection of the engine and 
airframe, and a.nt,i-misting of the pilots windscreen a.nd canopy 
and na,·igator 1s windows shall be incorporated so that the 
aircraft can carry out the missions detailed 1~ this speeifica­
tfo:::i. under all wea-r,,her "o:z;dit,fons, i:n.c:::.llding heavy rain 01" snow 
and foi..:g ~ondi Hons. 

9 . 7.2 llitaH - Farti:mJ.ar attention shall be given t:) the following: 

(a) Engine 

(b) Yindscrren. P:Uotus Car..opy, and Nav./A'11s windo-ws. 

(c) Ra.dome 

(d) Engine Ail:- Ir.iake2 

( e) f:or. trol surfa('es, flaps and doc:a: s 

9.8 ~ctiQ!: from Ene1.Jtv_F:;~ - lll=:u g the design of the ai!- ~aft, 
special ~on.sideratlon .:1hall be given t:, the b'1:i1d...rig-.1. of 
invulnerabi:I Hy to enemy fi-•e by the ~x1lnum ure of such inherent 
types of prote~tion as poaitioning of can,ptments, fuel and 
hydrau1 ie lines, and like items, providing such pos ition:ing 
does not resu:: t ln ,.mreasonable r::o.mpl:!.cation or weight penalty. 
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9. DE TAIL DE3 ID~ 

9o9 ~ut omatic Disconnect crmplings - All external G.onnections from 
the aircraft to ground equipment shall be made through automatic 
disconnect couplings preferably located in an adjacent area . The 
autcms.tic couplers shall be positioned such that they will be 
disconnected by the aircraft t axiing straight away. 

9 .10 Reduced Power System Requirements 

9 . 10.1 9:Qneral - The electrical ar.d hydraulic systems shall be 
designed such that the following reduced pow0r system 
requirements can be achieved . 

9 .10 . 2 Eleetrica:, 

Partial Loss of Power 
01 Ibuble Ehg:ine One engine seized 

One E:ngJne Fa;i.1.!i!d Fa;i.1ll.r~ 9.!'l&..fillgine fai_led 

(a) Receiver, Transmitter, (a) Required (a) Required 
lnterphone 

(b) IFF (Air to Ground) (b) Required (b) Required 

(c) Flight I:nstrume~t (c) Required (c) Required 

(d) Radio Compass o:r Tacan (d) Required (d) Required 

(e) Ejection capability (e) Required (e) Required 

(f) Re-light C':>.pab:!..lity (f) Required (r) ReqJ.ired 

g) S-i;o:r,es Jett.isv: ~ap"' (g) Required {g) Required 
ability 

(h) Windsc~eet de misting (h) Required (h) Required 

(i) C•.') :;kpit e . .ud Ir ·;trumer.. t 
Lighting (i) ReqU.xed (i) Required 

(j) Ove.,. rid a r:>f AFCS p1.1 ,)f.; (j) Requir,ed (j) Required 

(k) Au .tma t c-o:r,.t i.nuous (k) Required (k) Required 
transm.i t of RT and IFF 
jj ai""craft abandoned 

1) '1ap,-1b1Lty "'f f...., hg the 1) not required (1) not required 
missile if i.r t.he f:1IJ1.1.. 
stage~ cf attac-k (on one 
engme or one alternato:d, 
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9. DETAIL DZSIGN 

9 .10 .3 HY_draulic 

9.11 

Partl.ial 1c3G .:,f Power 
or 

One Engi~ Failed 
fuuble Engine 
Fa.~~ 

One eng:ine se;t:zed 
Qxie engine ruw 

(a) U:nderm:rriage - Lowering (a) Required (a) Required 

(b) Speed Brakes- Operation (b) Required (b) Required 

( (:) Wh.~el B:::-aker - Lmited (o ) Required (o) Reqm.red 
Operatio:i. 

(d) Flig'.fi.t Controls - (d) Requi'red (d) Suffi~lent power 
suff.i.'!1.ent pover to available to 
pro id:i fiJH ontrcl manoeuvre the 
of +he &n·~·r.aft until aircraft toward 
landing :i.s effe~ted a suitable ejection 

area. 

{e) Stores jettison pabi- (e) Required (e) Required 
lity = operation of 
armament Sy:!ltem 
(ii' requir.ed) " 

Fuel g_y.!11fil!! 

9.11.1 General, - Tb.e fuel system..'! l!ihal.l be designed in a~corda.niee with 
the requirements of ARIC Manual 80-11 exoept as speiified 'here­
inafter. Every effort shall ba exerted to eneura sfa1pli~i ty and 
reliability in the system and it:i c:ootrolsp ar,d in pa,,.ti :u.i..ar, 
in f-1-.,s presenta fo:r: to the pilot. Nor:ms.1 operati® of ~~ 
shall be ~mt:ll"ely au ··Jma:i.l and shall net require any moni+oring 
actfon. by the <'~ew. 

9.11.2 ~ = The f'uel sy:.;tem shall be designed far fuel t'"J CGSB 
Speiis:!.f° aatio:r 3<a~,,22,A(Mn=F=5624) and shall be sul"lh ha,+, in 
the eve,.,~· ~f a s"irgl~ st.r:.:.ke, the ~ a1llour.t c.f f\1e .... fa 
reta:lnE-d, but ;:i_.,,, aey case n" mc..,re than 2C% 0f the -t;cta... f ;,/i:~ 

:in tne tar. .. k~ sha11 be l~•i!'I·:.. ii. made unava.ilab e to tLe engtr.es. 
'.Ihe fue. sya·•,e::n shal.1 be .apabls -f usit:i,g f' ,3J t CGSB )cDP· 2::. 
(MII,...F-55?.?.) fc·r lim.1 te ferry missiono 

9.ll.3 fil...Q'd._~'ln - Iiie fuel systems shall inelorporate one rue:,. 
ontenf-!I gauge, a ~'lpa<":t.tar,,.~e type .fuel con ents syste.rn, an 
:::.e On-Off f'uel ~o k f '1r ear,-b «;g:h.i.e eys em. 'Equiµi;.~t; ~hall 

be ;Lus.t.a.Ued t g ' ·e th. p:L"' t posiUre ir.di~at,i'ir- +hat fuel 
is b ir..g • tran...~fette.i from the external f'ttsl tanks to the 
internal fuel Pystem. l'ne ampor.er.ts of' t he fu.el system shall 
not d&teriora~e ex~essively .:ir fail p't"e:maturely d:1.e to fuel 
consti uents, v··brai.ion fr extreme tempE",ratures. 'Ihe fuel 
contents system ,.,eoo not show fuel "'ontenti!i in the erler"'.al 
fuel t.an.'L 
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S~RET 
SPE" . -NO. AIR 7-4 
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9.11.4 Accesel.~ - A ce:,slbil.1. y o al, p-:i e:n:"', f ;he e~tem 
:,haJ..l be p:r•"V-lde1 ., f1J. llita+.e +o t.he upmo., !llB.:L enan '!I 
withou+ di sa~s8'11bly ' f ma .u amp:, e!lts cf t e airf "alll· 

~tri1 tureo 

'.[~- Integral wtng fuel tank;, shall be used if thecl,r use 
will effe ta savirul: '! 'W 1-ght. Ea.en+ k shal.l ha e 
expmsion spa e eqt1'3.l to 3% of i s normal fuel "'apa"' ·.y. Iri 
•ampi..1.+ing • he ta.nk d!Itemions, the ape if'ic gra ity cf e 
fuel shall be taJn..., a n. z::. All fuel fil+er!S h'3.ll 
a cessible and rea. J.y remo able for qui .:k drair. ing and 

8''3 D :Ing• 

Filtr-a ti;i~ ~ eJ. f:J. tra :Lr ball be providoo if reqJ.red to 
ensurJ tha1 fuel erf1:.er ing the e gine C'.:m ains part.l les no 
1.a::·ger than mi"ll'cm5 (?00 lD.eeh st.,.,afr.ar). 2h . requ.lremen 
i.f required ebsll ~ be eemed t a+ !'isd hy f e1 
r11t~acion pri refueI.lin.g. 

9 .n. 7 Refµell:bg - ·0om:p1e te pre:,sure 't"ef' ... elling r the ternlll. fuel 
:,ystem for. -r.he 00,+ radius of a tion .t'l1e, loa det..ailed in 
paragraJ:Xl 7.2.1 .,f Part III shall be avcomplished within 
turn,.arour.d +.iJ!le limit of para. J.2 . 1 of Part I. 

9.11.8 ~J..a,_~ .. Er-ernal over.-oad .fue~ tank!, f :...ffi 'en 
t<a pa • i'ty to :r.ee be range r equiremet t ,f para z::. ;, of Part In 
shall be installed. The talll!;s hall be e tisc s.Ue wh. e in 
f'ligh· a d :ihall te capable f rapid L ~+..an t on 6.. em~vrJ. 
with l.e a i:-t!lraf't the gr ..u:d. 

9 oll.9 ~!ug ctDplete de.fuell g of ;,ne eide !!!ball be a c:~-
plished in no ~re than 15 min!I. u :L.fa:1.ng o e fuel ..... let O'.!lly. 

9 o12 Fi!-e fi'eve..i;! r 

9.12.1 ~ - Th a "IB!I •hat rpg :II' .f'ire de 8 l 9 pr ... ~ W'.1. 9 .and/or 
_f'l:,d i..:.:;.g.d "'h g ' be dete!'11l. '3/.! by t a Tupar• , e +; a~ tbe 
des e : A d fire ha ard• ·at be assessed. ~lliS' as9 
the requireme s f CAP 470 a. d AR.r-M=~ ·l e.M. 1 l: . c plished. 

9ol2.2 ~ - A nt n·.:w'.i..!' 'Wi:t-e typ r. a at.e .f aange ,r <m1perature 
type 1 ira dete • :i . srrtem haL. be ix. ta .l. . A f e· i :gu ... eh­
ing system shall be insta1led .i.r accordan"e with CAP 479. 

9.13.1 ~!\ ~ S,lffi :!.ent oxygen sha.u. be p:- ... ded f ... e l:!r 
ri.embe.,.~ for a east a maxi.mum le'.'.!g .h ferry missi . 
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9 . DETAIL DESIGN (Cont 1d) 

9ol3 o2 Svstem ~ - 1he oxygen system sh~ll be of the liquid crxygen 
type, operating at :300 psi, using one 5 litre conve?'tero 

9013.3 9onvert.,e~ - The tor.vert.er shall be in a r eadily accessible 
locati01. and shall be quickly r emovable from t he aircrafto 

9.1304 Ccntents J.nqi~t:::cn - ~ Hnui.d o:,cygen .!lystem shall include 
quantity gauges j.n. tha.front arid ?"ear e_ockpit,. 

9.1305 QQ,tlets - A high altitude automatic pressure demand dual 
outlet oxygen regulator shall be installed on each ejection 
seat o The second outlets shall provide pressure to i~flate 
the erew 1s pressure sµits when requiredo ComposHe qui~k­
disconnects embcdyir..g all the serv:!.ees between tb.e crew and 
the ejection. sea te and between the ejection seats and the 
airframe :!!hall be provided. 

9.13.6 Ba;!J~ - Ball-out oxygen bottles shall be provided on the 
seats .• ~onnected to the oxygen r egulators referred to in 
para 9.13.5 through automatic select0T valves which are 
actuated when the seats are ejecting . 

9.14 ~~-ProtecetiQD. - Anti-"G" valves as detailed :ln MTh-V-
9370 shall be proi;'ided for anti "G" protectio:t:.o The outlets 
of the valves shall terminate t.hrough the composite dls .. on­
nects referred to fo para 9.13o5o 

9.15 Jr.tercha.,ngeabillly - Th.e requirement of Int;e:rehangeabiU.J;y 
Specif:l.ea-cion MIL-I- 850CA srall be :met in the design and cons­
truc:tion of the air ~raft. The Working L:l..st :shall form1 a part 
of MIL-I-8500A ar:d s)onsequently of thi~ spe-::ification. Thia 
list shall in-~Iude t.he weapon i:aekage. 

9.16.1 §J}.~ifii,tat~ ... Q.~ ~ l?lstrrunente !llll:nu.factured t,o liCAF Spi;t'liffoa­
tior.s shall be given pt"eferex, oe. The USAF AROO Mal.\'!:.S...1.. 80··1 
together with relevant spe,.,iffoation~ shall be nsed b sieleeting 
ether :l.nstrumeats . 

KC?W~ AJ 1 pRr.el 'ns·tr-.:unents shall be f:.-or;.+ mo1;:cted :in 
Mcordance wit:!:1 EO 20~1=6/1. 

9 .16. 3 InstallatiQD - '!he :!.nstallation of instrument equiµnent shall 
be fa acco:r.dan.c:e with USAF Speeifica tion Ml L=I-5997. 
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9.16.4 Panel - The arrango:me t ar,d se.J.e:,tion nf tile :i.:str-.Jl'ient.s on the 
µinel shall be agreed upor between the RCAF and the ,..,ontractor at 
a~ early stage in the d~sig~, based as closely as pJssible on 
ORI/ 4··2 and _Q/+J_J, AB'." Standards and USAF AD2001. 

9.16.5 LJ.neg -~r.d Lead;~ - All a1::- lines and ele<"trical leads shall be 
flexible and fitted w~t.ll qui k-disconnects and sha11 be of 
sufficient .J.ength ~callow easy jnetrtnne.t removal. 

9.16.6 fugine bistrn.sJ.llll - All engine instruments shall be ?f the 
eleetriea~ remove imgle indiea+.icn type and 2-inch case 
size in accordance whn US Drawir,g AND 10412 ar,d sha . .l be 
clamp mo1mt-ed ir. aeccordance with MIL-C-6818. 

9.17.1 Spe~ifications All electrical equlpnent shall be m accord­
ance with Spec,ifii-ations MIL-E-7894, MIL-E-·'7614, MIL-E-7080, 
MIL-G-6099, ar.d the requil ements of USAF Ik-awings 5 3lli792 and 
53D679'.) and otherwise detalled in the specification. T'ne 
!'equirements cf USAF Drawings 53D':>792 and 53D':>'793 have prece­
dence over MIL-G-•6099. Approved hermetically sealed compo­
nents shall be iustalled where a"Jailable. 

9.17.2 ~..il&r'Y. - A Di"kel-r;;admium type battery or- equhalen· shall 
be .installed. 

9.17.3 Re;::em:_a 1~ - An external alternating <'urrent power re::eptade 
irt accordance with the outline of US Standard Drawing AN-3114 
shall be provided. 

9.17 .4 £}terici;: _hlg_,h__tiug 

9.17,4ol ~q,l. ~ The co .. kpi~ lighti tg system sha11 be ir, accord­
ance with CAP 4 79 

9.17.4.2 <lzls◊-e 11£.11.!jr.g Where po.!!slb':e, a:i,i ockp t :mt:::-ol 
pal'le ls shall be prov .aed w ,._ th red v...,nsoi..e hghting in 
ar;cordan~e wL, USAF Spe lfi ation MIL-P=7788. The 
inter.sity ,f ilL.1.m.1,riat.1on shall be ottrollable . 

9.17.5.1 ~ayigation - External lights shall be provided in accord­
ance w t.b CAP 47Cl ex~ept that the Jand;tng lieht shall be 
ins tnlled o· the r ,de gear structure O:ppe- and J.c,we't' 
fuselage ll.gnts are not required. 

9017.5.2 .Im - A tax ll.ght shall be fitted to the nose under­
carriage assembly su,h that twill follow the direction 
of the nosewheel steertng. 
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9. DETAIL DESIGN (Cont 0d) 

9.18 Ha.dome T.ranaroissiQa Effieifil'B - The radome shall have a one way 
transmission efficiency o£ 90%. The max:!.Jm.un allowable fores.ight 
error shall be 1 . 0 milliradians with a rate of change no more 
than O. 2 milliradiana per· degree, 

9,19 ~urization and A:l!,'~nditloning, 

9.19,l Cockpit - 'Ihe co~kpit shall be supplied wi.th sufficient 
pressurized air t o enab.le the conditions of para 9.4.1 to 
be met,, 

9.19 , 2 Systenw - Thoiie portfone of the electronics and other aircraft 
eystems that require conditioning air to ensure satisfactory 
operation ehall be supplied from the air~raft eyetem, 

9. 20 f2'rl11t Plant In.,taUa.J,;i; • 

9.20.l General 

9,20.l. l C,.2ntract,Qr - The engine shall be designed and developed by 
Orenda Engines Ltd, (who will be an associate contra~tor) 
and shall be acceptable to the Department, and the coordinat­
ing contractor for .installation in the airframe . 

9. 20. 1. 2 ,I,r.29uois - The aircraft shall be designed to be powered 
wi.th two Orenda Eri.gines Ltd . , Iroquoie gaa t,.irbine jet 
prop'..tlsion engines with afterburners. 

9.20.1.3 .1Y'1.JSt CQ,1lkQl v, Variation of thrust with the afterburners 
operatir.g shall be pTOV:!.ded, and shall be contro11ed by a, 
means agreed between the Department and the coordinating 
cont,ractor, in eonjunction wHh the engine manufacturer. 
Sut:ih VEl!"lation shall be effected by means of the throttle 
control for each engine. 

9.20.1.4.l General- llie engine and afterburner installatb:ll shall 
be designed $0 that the complete unit in operating 
eonditlon may be removed a:nd another unit in"'lta.lled and 
ready fa~ I"U!lnin.g in not more than thirty minutes. This 
shall be accomplished with no spedal tools other than 
an engine sling and an engine hoist or suitable trolley. 
The thirty-minute period shall not include time required 
to set up or synchronize the engine covtrole. 

9.20.1.4.2 QQ;r,!Ilectors - AJ.1 engine controls, fuel lines and elec­
trical leads shall ineorporate qul~kly detachable 
connectors to facilitate engine installation and 
removal. 
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9. DETAIL DESIGN (Con~ 0ct) 

9o20ol . 5 ~~~tfog - Shields shall oe fittej to i:r:, ec ... the engine 
e-ui:artment and all parts· of the aircraft structure, in•l ding 
adjacent equ1rment~ from engine heat whi h may advers ely 
affect the Jii.ysical properties of the materials . Speci a: 
consideration shall be given to the ventilation, ooling 
and expansion of the engine and adjacent a rframe components . 

9.20.1.6 Ma;!J;! enanc~ - Special attentio:l~l be given to the engine 
and accessory installati~ so that-maintenance and inspec­
tion will be fac..ilitated to the utmost o 

9.20.2 gine Startir.g 

9. 20.2.1 ~l. - 'lhe engine starting shall be under the control of 
the occupant cf the front eo kpit. 

9.20.2.2 A;trborne Religl:. ~ - A starting system shall be installed to 
cater for rel:ight of either or both engines during air4-Qrne 
operations at all design altitudes for use when ~he engine(s) 
has flamed out. 

9.20 • .3 Exhaust System - FroV'is!on shall be made for longitudinal and 
radial expansion and ontraction of the exhaQst system 
comp: nents. 

9.21 

9.21,1 µener!!1, - An ele~tronic system cnsisting of equipme~ selected, 
designed, de ,rel ped, and ron.struf'ted tc the requirements of RCA!' 
Specifi .a ion AIR 7~·6, 11 Deve1,:,pment of an Elect.,.on.i' System for 
the CF105 AL. -aft~ 8hall be pr'O ured by the Rado op. of 
Ameri ,a (who shaLl be an asso .. iate contractOI') and shall be 
a ept.abl e to the Department a d the .. 1 >rdina t- ,g ft:, t:racto.l" 
for .ir~ta latior. in the aiJframe to perform the follow...:..g 
fur~ :io "I: 

{a) ln"ter "'ept Fun ~ ior. ~ 

b) Atta~k Fan tio 4 

(c) Re urn-tv-Ba3. Fur. t.1om;. 

9.21..2 Conten.t.- '.The Arrow Ele tronic- System onsists of the following 
equiµnent ar:.d 1s overed by RCAF Specifications AIR 7-6 and 
INST 92· 5: 
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DETAIL DESIGN (Cont'd) 

9.21.2.1 F:ire Contrgl Sub-S~ 

(i) ladar 

(ii) Fire ~ontrol ~Olllp'Uter 

(iii) Missile Auxiliaries 

(iv) Infra-Red Search and Track Equipnent 

9.21.2.2 Telecommunieation S,,lb-~ystem 

(i) Voice eommunication~ 

(ii) Ihta limk 

(iii) Ider.tification 

(iv) Navigation and .lpproa h radio aids 

(v) Electronio countermeasures equiµnent 

9.21.2.3 Automatic ITigbt Cont~o1 System 

9.21 . 2.4 Ha:vigaticm §sp-Syst~1ll 

9.21. 2.5 Uigh Iata §ub··.Snta 

(i) Stabilized Platform 

(ii) Air Data Comput;er 

9,21.2.6 Power Supplies that &e Internal to E]..ectronl~ Systa 

9.21.2.7 !1Qekpit~rols and Presantatio.n 

(i) 

( i) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

Flight Instruments 

Fuel and &-.gine Instruments :Presentation 

Navigatio Pressntation and Controls 

Fire Control Presentat ons and Controls 

M1s..qfl P. Contro~ a.id Inell ators 

Teleeommuni ation Controls 

A~S Ccntrols 

All other o, kpit p:-esentations and controls on the 
µinels ard consoles eEept the t hrottle assembly and 
direct aircraft omponent controls 
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9 . DETAIL IESIGN (Cont 1d) 

9. 21. 3 TeleeOlll?[J!~tior. Ante~q - All antennae requiremen+.s of the 
telecommuni ations equiµnent shall be the responsibility of 
the coordinating contractor. 

9.21.4 Flight Sensing J:M.trtunentaUQll 

9.21.4.1 Content - The flight sensing instrumentation shall embody 
that. instrument.atuon necessary to define or provide, as 
required by RCAF Specification AIR 7-6 the following: 

(a) Air lata 

(b) Weapons System Atti t ude 

(c) Angle of Atta""k 

(d) Heading Information 

(e) Fuel State 

(f) Acceleration Data 

9.21.4.2 Power - The coordinating contractor in conjunction with the 
electronics associate (;Ontractor shall ensure that suff ... oient 
power is ava1_ab, e ~rom +he a:lrfram.e system to enable the 
electronic, system to operate as required by thip speeif'iea• 
tion and AIR 7=6. 

9. 22 Weapon In~ta11ai1on 

9.22.1 General - The weapon installation shall be des igned such that 
t he a:nnament bay il'l free of permament structural members. '!he 
weapons shali be installed in a r emovabl e pa kage tha when 
inserted into the annament bay f'oI"!M a portion of the aircraft 
fuselage. I sha 1 be a de5~gn obje~tive to r eplace pa kages 
ae a normal rearming pr" eaure but nothing in the design 
eha.11 preven the re.u,ading or individual we~pon!!. When the 
:i:ackage is removed :f'r m the air raft !t shall be e t1re1:r 
self-e.:mtained. P,t- sion shall be made carry he 
foll0wing weap..,"'s . 

ta) FO! r Sparrow I1 D:mgla, Model 121.Z-D) Missiles r 

(b) MB 0 l Rookets 
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lmtt:-ill~ - The aircraft :,hall be de:,igned tc carry t'•~ur 
Sµi.rrov II ( Dou.gla:, Model 2,42-D) m1:,si1el!!o '.lhe in:,ta.llation 
of MB=l ro ket~ shall be engireerej by the ~•- -lt"dfao.tir..g 
contract.or as :!lo..,.n al!! de:,ign irfonna.tiom ... ~ re"e1ved f cm the 
D:,pa-rtmen o -

90 22,3 Firing S~,. - The Sparrvw" m.il!!sile ..1.oad referen ed n para 
9.22.1 :,hall be apa.ble of being fired in the following 15alvos: 

(a} '.l\io l!!eparate f lring:, of two mil!!sl.lea ea h 

(b) All!•~ mil!!sile~ in one firing in the order of missileo 

9. 22.4 ~~ - The ·oordinat...ng ontractor shall pro..-1de all 
ondition:, and ra ilities fa the ai raf o enl!!Ul'e that. the 

weapone perfo?'mance ean be achieved in full and hat the aim 
of the air Iaf i!5 mal.ntainedo 

9 .22.5 §!!12Illt - The e.c..viror:ml'! tal and ball· -1- 1 data •~f the weapon 
and he weapc~s theJMe..1.ves eha]l be pro,ided by +ne D,µi.r-r.ment. 

9.22.6 ~ttison~ - Provis-on :!hal be :made to j ettison lll.il!!:!ilel!! 
without f:1.t'ing. 

9. 220 7 Umbilical Ccr.nEl The u.mtilical onne.etion:, ,hall be 
des1.gtted f .r re.lease by the weapon m.:itio . • 

9.22.8 ~QM ~ Eie tr1 a~ cnnecticw, between the pa•kage and 
the a1r~raft eha 1 be of the quick diec:cnnect type ari.d :!hall 
be pc:51 ticnea , :m h a manner a15 to lllin1l!l!.Ze qar.ger -to ~e 
ground crews and nadvert~nt !':iring. 

9.22.9 ~mg~..Ml.11:L. ~ Weapon firing capability !!hall be zeta.ined 
upon failure .f an al certatur pr-ovided e::-...g e 1nta.1Ce de-1. ing 
i~ not requ~red silllultaneous1v. 

9.22.10 .§.&f~Ur.,&.g,v,.;iJ~.t, ~ The weapcmi, .in:,taJlatfo.1 :,ha1l .. L l11de 
all re:evar.-i. 11afe1;y feati.1re15 as required by ARM ... 0G- ·4 Safety 
Require:nenta t ,. Ar-mamen+ Installati n:, 1n Air •raft". 

9o22oll Q...QJmd QQ.~:r:a+j;ig_ tMl., ~ Shall be gr-ouped f'or eaey aceees 
thro ... gh a hlr.ged door ~ b.e miesile pa k. C.;!: troli!! fc 
rai15ing arid lowering the weapon:, during ground operation 
shall be provided. The atta hmenti, at the front and rear of 
the r.e. kage :shall be :releal!!eable thro1 gh a ce:,:, doorso 
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Hook!!! Angl~ - Blanking of the miesile hook~ angle in the 
exte~ded position shall not a~~r,,d• the effeetivepese of 
the aircraft as the airborne stri.kfo.g arm of the weapon 
eyetemo 

9. 23 Teleeeramble - 'lhe aireraft shall have provision for a 
telescramble communication system whereby the crew positioned 
in the cockpit ready for night may receive operational 
inetruetions f rom a ground eource (ref para 5o3o3o3 9f Part II) 
utilizing the normal aircraft equiµnent. 




