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PROOlmSS REPORT ON THE CF-10$ SPARROW II 

.ARMAMENT INSTALLATION 

l.O INTRODUCTION 

In February 1955, a proposal for the instail.lation of four Sparrow II 

missiles was submitted to the R.C.A.F. In May 1955, conditional 

acceptance of the proposal was received by Avro Aircraft Limited. 

During the intervening pericd until now, the Sparrow II missile has 

been undergoing development. This development, which has included 

changes to the external dimensions, is still proceeding and it is 

anticipated that it will be April 1956, before the missile 

stabilises sufficiently to justify the preparation of manufacturing 

drawings of the installation. 

The proposed installation catered for both two and four missile 

attacks,with only two missiles being extended for firing in the 

case of the two missile attack. At the time of making the proposal 

there was a small wing to body clearance between adjacent missiles. 

The addition of blisters to the missile body during subsequent 

development has resulted in the disappearance of these clearances. 

This matter has caused us to undertake a general re-examination of 

-the proposed installation to determine what measures could be taken 

to give the flexibility originally proposed. 
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At the same time, in accordance with the R.C.A.F. letter of May 

1955, the reduction of the weight of the-installation was given 

prominent attention. 

10 1 RE-EXAMINATION OF THE PROPOSED INSTALLATION 

1.1.1 Structure 

A large proportion of the weight of the original installation, 

less missiles, was structural weight. The reason for this 

was that the missiles themselves, plus the necessary clearances, 

occupied so much of the available space that the space left 

was inadequate and resulted in an- ineffic~ent structure. 

The original installation is illustrated diagrammatically in 

Because of the space occupied by the miss;i.les a 

good roof structure was not possible. The missiles, therefore, 

had to be spaced to give a heavy keel member down the centre 

of the installation with two side box members. 

To obtain the extra space needed, to give the original 

performance I by spacing the missiles further apart in the 

original structure resulted in the virtual disappearance 

of the structure itself. 

It was therefore apparent that a major repositioning of the 

missiles would be necessary. At the time of the 
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1.1.1 re-examination of the installation the Company was con­
( Ctd.) 

ducting a general investigation into the carriage of missiles 

in a semi-submerged position instead of the more usual 

fully submerged position, and had been impressed by some of 

the advantages which could accrue from such an installation. 

We thE;lrefore considered semi-submerged carriage in our 

re-examination of the Sparrow II installation. 

By lowering the missiles until the:µ- centrelines were on 

the aircraft skin line it was found possible to obtain a 

good top structure which did away wi~h the necessity for 

a keel member. The missile~ could thus be spaced further 

apart without encroaching on ·the size of the side beams 

and adequate clearances could be obtained. The revised 

installation is shown diagrammatically in Fig. 1.2. 

The resulting structural scheme, which is shown in Fig. 1.3, 

is considerably more efficient than the originally proposed 

scheme and should result in a weight saving of around 500 lbs. 

Perhaps the major uncertainty of the original installation 

was with regard to the integrity of the doors, which opened 
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1.1.2 outwards to permit missile extension. These doors were 
(Ctd.) 

large and., because of space limitations, very thin. 

By installing the missiles with their centrelines at 

the aircraft i,kin line it is no longer necessary to have 

doors to permit the missile body to be extended £or 

£iring. 

Doors are still required in the region of the wings an:l. 

£ins to permit them to pass through the skin line on 

extension. . As a result of the reshuffle in missile 

position these doors no longer need to be outward opening. 

It will., however., still be necessary to seal the hole left 

by a missile after firing. For thls purpose small chord 

nap doors can be used. These doors open inwards and 

only come into operation after retraction of an empty 

launcher. It is not at present intended to close the doors 

during launch. Ample space is availa'ble to make them of 

suitable thickness. The required arrangement of doors is 

shown in Fig. 1.4. 

The exposed part of the missile body w1µ still require 

the protection which was previously provided by internal 

carriage. We understand from 'the Douglas Aircraft Company 
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that the model of the SparrOII II, subsequent to the present 

one, will be suitable for exposed carriage throughout 

the CF~l05 .flight envelope. However, as this model may 

not be available in time, we propose to cover the exposed 

portions of the missile with a light fairing which can 

be jettisoned prior to firing. The outline of this 

fairing is shOim in Fig. 1.5. Cooling air will be 

passed through the annulus between the missile and the 

fairing and will be exhausted to atmosphere at the rear 

of the fairing. The fairing will be jettisoned by 

releasing the forward end, allowing it to rotate through 

a fixed angle, and then releasing the rear end. 

Even with the improved version of the missile a fairing 

aver the radome will be required to prevent damage or 

deterioration from mud.8 stones, ice, etc. A small 

fairing over the radome will., thereforell be a part of 

the installation. This small fairing will not be 

jettisonable and will be used to hold the forward end of 

the large fairing in position (when it is fitted). 

Extension Linkage 

The original installation illlposed severe restrictions on 

the type of extension ioochanism which could be used, because 

of the small space above the missile in t~ retracted position. 
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1 0 1.3 When the missiles were lowered to the semi-submerged 
(Ctd.) 

position considerably more space was available for the 

retracted linkage, and it became possible to consider other 

types of extension mechanism. Several alternatives 

were fully investigated and one showed up head and 

shoulders above all the others. This W8:-9 the I two 

jack with drag link 1 scheme illustrated in Fig. 1.6. 

As will readily be seen .from the diagram this scheme only 

begins to score when adequate room is available in the 

retracted position. 

1 0 2 MISSILE 1LOOK ANGLE 1 

General 

The present Sparrow II requires to 1see 1 its target prior 

to la~ch. Unless an aircraft is designed specifically 

to give this .facility prominence above all other considera­

tions there must be regions where the missiles cannot 1see 1 

because portions of the aircraft or other missiles obstruct 

its view. This,11 in turn, leads to limitations on attack 

con.figurations • The CF-105 installation, being under t¥ 

.fuselage is, in general, restricted in its view upwards, 

relative to the plane of the wings. Fig. 1.7. shows the 

restriction imposed on the original installation, by the 

Cf-105 .fuselage 0 
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1~201 We understand that it would be possible to develop a 
(Ctdo) 

Sparrow II guidance system that did not require to see 

the target before launcho If this were to be done there 
l 

would be no I look angle I limi tationo Until the time that 

such a missile is developed we must, h~ever1 live with 

the restriction and try to evaluate its importanceo 

Co-altitude Attacks 

For a perfect lead collision attack against a co-altitude 

target the interceptor ' s wings would be level and the 

necessary look angle of the mi.ssile3 as shown in Fig.1.8.1, 

would theoretically be a straight lineo In practice, 

because of speed variati~ causing _changes in interceptor 

angle of attackg and because of other random variations, the 

necessary look angle would become a narrow horizontal . band 

of the order shown in Figo 108020 Additionally, even 

in a nominal 'wing level' attacksthere would' probably be 

some transient banking over small angles to correct small 

heading errors, so that the actual required 'look angle' 

for the missil~ is somewhat as shown in Figo l.8 • .3. 

Hence 9 for a 'wings level' co-altitude attack the original 

installation gives ·more than adequate view to the missiles. 
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1.2.2 The Fire Control System which will be fitted to the CF-105 (Ctd.) 

is not yet known to us, in sufficient detail to enable us to 

evaluate its capabµitieso It is quite probable that in the 

final attack phase it will have inherent limitations which 

make it necessary for this phase to be carried out with 

wings levelo However, if we assume that a fully versatile 

Fire Control System is fitted to the CF-105, in theory, attacks 

could be pressed home from positions which 'necessitated 

banking right up to the moment of firing. The missile 'look 

angle• necessary to permit these extreme attacks is shown 

in Fig. lo9. Comparison with Figo lo7o will show that 

sufficient 1look angle' to permit these curved attacks 

up to the moment of firing cannot be provided on the CF-105. 

The restriction applies i for example» when the interceptor 

has been positioned by G.C.Io on the beam too far ah:lad 

of the target and in a condition where he cannot reduce 

his speed in timeo It would therefore appear that, on a 

curved attack» the interceptor should level its wings for 

about two seconds to permit lock on and launch. 

In the absence of data on the accuracy of G.c.I. positioning 

and data on probability versus distance from opti.nmm 

position9 we are not able to evaluate the percentage of 

attacks which woµl.d be penalised by the proposal to fire 

with wings level. It is our opinion, however, that the 

percentage should be small
0 
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We a.re unable to say what difficulties would be 

involved in incorporating the wing levelling 

feature in a Fire Contril Systems but are inclined 

to the opinion that it should not prove too difficulto 

For co-altitude attacks we therefore submit that the R.c.~.F. 

sl'lould accept that the final phase of an attack should be 

conducted with the wings level. 

Attacks against a Target with Altitude Superiority 

Conditiol'l5 may arise when it is desired to attack a 

target from an inferior altitude. This state of 

affairs could occur principally at the higher altitudes 

where it was desired to use the interceptor 1 s higher 

manceuvrability at a lower altitude than the target and 

the missile's climb capability. 

Due to the 'look angle' restriction caused by the nose 

of the CF~lOS~ very- little non co=altitude ability can 

be obtained from level flight off the tail of the target. 

A somewhat -better1 although still far from good, comition 

exists for attacks on the nose of the target. Even on 

the beam, where the missile is not looking past the air­

craft noses adequate look angle to use the full missile 

capability is not available against some targets. 
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(Ctd.) 
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A vertical look angle versus aspe'ct angle plot., 

5Uch as Fig.1.109 5ho.r's the very rapid .fall o.f.f 

o.f non co=altitude capability o.f the CF~l05 in level 

.flight at the runaller and larger aspect angles and that, 

e~en,on a beam attack$ the .full missile climb capability 

cannot'be usedo In the light o.f the limited in.formation 

available to ua we do not think that non-co-al.titude attacks 

.from level flight are practicalo 

The extended distance o.f the m:issile below. the .f~elage 

on the original propo5al was as 'large as is pract~calo 

Further extension9 even though impracticali1 was investigated, 

but did little to improve the situation. To obtain 

effective non=co-altitude capability with the CF-105 and 

Sparrow II missiles9 attacks would appear to hav~ to be 

made .from other than a level .flight attitudeo 

The Doug1as Aircraft Company have in.formd ua tba~ on 

installation:!! &milar to the CF~l05 installation it is 

proposed to manually~ an attack at constant altitude 

until the computor indicates to the pilot that he is in 

an area .from which he can .fire. At this stage the pilot 

i5 required ·to pull up the nose o.f the aircraft to centre 

the steering dot. As soon as the missiles lock on they 
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1.2.3 will automaticall:y fireo Using this technique., 
(Ctd.) 

added altitude capability is given to the missile as ii, 

i,hown in Fig 0 l 0 ll. We understand that it ia possible 

to mechanise such an attack in the Fire Control System, but 

do not know the coat in dollars or complexity. 

We suggest that the solution to the 'look angle' 

problem in non-co-altitude attacks probably lie:, in thi8 

direction an:i that provided the mii,sile ia at a reasonable 

distance below the aircraft akin line the exact distance 

is a secondary consideration. 

CURRENT SPARRCW II INSTALLATION 

b a rei,uJ.t of the work previously outlined in thii, report., we 

are now investigating in qetail the installation outlined in 

thie section of ;the report. The missilee will be carried with 

their centreline:, on the aircraft akin line. 

1 • .3.l Structure 

We consider that the value of a package inat.ai].lation ha8 

been proved by the recent change in weapons requirement ., 

an:i that flexibility in choice of weapon is a feature to 

be maintained. The practicability of a rapidly replaceable 



12 

1 0341 package has, in our opinion, also been proved by 
(Ctd.) 

recent demonstrations with a partially developed 

mock-up package. 

Structural investigation is therefore along the lines of 

a quick]3' replaceable package_ constructed as shown in 

FigoloJ 

Extension Linkase 

A detailed investigation into the linkage described in 

parao lolo31 and shown in Figo 1060 is proceedingo 

As a result of the investigation outlined in Section 1.2. 

(look angle), we considered that the exterrled length of 

the linkage required further examinatio~ 

Further lengthening of. the linkage wa.:s impractical from 
I 

consideration of stiffness 9 tolerances arid clearance on 

] 'anding with extended missiles. A certain amount of 

shorte~ could be carried out before w.lmg _collisions 

were encounteredo The small amount of shortening., 

though helpful_p did not materially improve the weight of 

the installation or stiffne~s and clearanceo Further 

investigation showed that if the extension distance was 
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1.3.2 to be con:,iderably reduced, · we once again entered a region 
(Ctd.) 

where adequate clearances were available. A 'look angle' 

plot o! this configuration was made and is shown in Fig. 

1.12.. This plot appeared to us to give adequate look angle 

in line with the thinldng of section 1.2. and hence we have 

investigated it further. 

For reasons of aircraft response we consider it inadvisable 

to exceed a missile lowering time of l second. Using the 

output of the two 20 g.p.m. pumps fitted to the Utility 

lzydraulic System we find that, with the s,hort links, we 

can achieve a l second extension without the need for 

hydraulic accumul.atorso 

The long linkagei as originally proposed, would require 

more than twice the quantity of hydraulic oil. If 

supplied by accumulators the added oil requirements would 

co:!lt about 150 lbs. in weight. The links themselve:!I would 

be about 6o lbs. ba.avier than the short links for comparable 

stiffness. To take care of the added drag loads and the 

higher mome~t loads, we woild expect that the package 

structure would be about 40 lbs. heavier with the long 

links than with the short links 0 
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Balancing the concrete weight saving of 250 lbeo against 

the small loss in I look angle 1 , we decided to concentrate 

our inVestigation on the shorter links giving the 'look 

angle' ill.ustrated in Fig. lol2o 

In this linkage, single extension jacks are used and eide 

and end loade are taken out by the jacks. Drag load is 

catered for by the drag linko 

Up locks will be \15ed to hold the missile firmly against .way 

pads in the retracted position~ 

Figo lol3 shows the hydraulic 1hook up 1 to the mechanismo 

Fi.go '1014 shOW3 the missiles mounted on their links in the 

launch poeitiono 

Ml.ssile Body Doors 

After a missile h.a8 been firedp and the launchers retracted, 

it is necessary to seal the slot which was previOU8ly 

occupied by the missile body o For this purpose we propose 

to use small chord inward opening doors, which are actuated 

to the closed position only after the retraction of the 

empty launcher. Should it be proved necessary, it can be 
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1.3.30 arranged, for these doQ.t's to be cloBed during launch and 
(Ctd0) 

opened for launcher re'tl"actiono 

Because of the position of the empty launcher it is not 

possible to seal the ~!lot with a simple hinged dooro 

The type of door chosen is shown in Figol.15. Hydraul.ic 

actuation will be usedo 

,W:!:ES and Fin Doors 

In order to extend the missi~ for launch it is necessary to 

first open doors to allow the missile wings and fins to pass 

through the skin lineo Several types of door were 

investigated i n detail and the multi--element sliding door 
' . 

shown in Fig. 1.16 proved to be the most suitableo 

There are rollers at each end of the door which run in tracks. 

Hydrau1.ic actuation will be used. 

Prior to l owering the selected missiles the wing and fin 

doors will be tu.Uy opened in about Oo5O seconds. After 

the missiles have b~en lowered the doors will then be closed 

to the position they occupied. prior to missile lowering, 

thus leaving long narrow open slots on the underside of 

the aircraft. 
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After retraction oi' the empty launcher the ,wing and 

£in doorsg together with the body1 will be actuated to 

close the slotso 

Electro-hydraulic sequencing Will be provided to open 

the doors during retraction of hangi'ire missiles on 

training missionso 

Hydraulic Systes 

AJ.l actuation will be hydraulic from the Hydraulic Utility 

Systemo This system contains two 20 gop•mo pwnps and oil 

will be delivered to the package through quick disconnect 

fittings at the rearo 

No accumulators will be fitted and actuation will be from 

pump deliveryo The output of both pwnps will . be used on 

a four missile attack while on a two missile attack the 

output from one pwnp only will be usedo In this manner 

we expect to obtain roughly constant extension times £or 

both two and four missile attacks 0 

Electrical sequencing oi' qoors and missile linkage via 

limit switches will be used. 
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1
0
3

0
5 Provisio~ ~ll be madea either in the package or in the 

(Ctd.) 
aircraft for connecting a ground hydraulic suppcy- to 

' ' 
tm sr-3tem for actuating doors and linkage. In this ~, 

facility for individual reloading missiles~ as opposed to 

package interchange 9 will be provided. 

Electrical Connections to Package F:i,ring Circuit Safety. etc. 

Electrical connections to the package, £iring circuit 

safety plug9 access to hydraulic disco~cts etc., will 
' 

be similar to those demonstrated at the CF-105 Mpck-up 

Evaluation Conference. Suggested improvements will be 

incorporated. 

Missile Bay Cooling 

The missile bay will be maintained within the 1imi ts o! 

o°F and +16o°F by cockpit discharge air as described in 

Air Conditioning System Report P/EQ!JIPj62/1. 

Electrical SupPg 

The principal power requirements of the missiles will be 

provided by the main aircraft electrical system. Small 

quantities of special voltage or special frequency power 
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10 30 8 ma;v be supplied by the F:I.re Control System Power Sub 
(Ctdo) 

System. On failure of an alternator the pilot shall have 

the opportunity to retain missile firing capability by 

electing to do without engine intake de-icingo 

The provision of power for optical firing of Sparrow II 

missiles after a failure of the Power Sub Syste~ will be 

investigatedo 

Operating Envelope 

The installation will be designed to permit carriage of the 

missiles in the stowed position at all speeds and accelerations 

within the f?-ight envelope 0 

For lowering and carriage in the extended position, the system 

will be designed for all speeds within the flight envelope, 

an::l.; for normal acceleration of between -1 arxi +4go 

Considerable weight penalties would be incurred to eictend 

the normal acceleration range 0 AB it is possible that this 

range may . be exceeded during breakaway in actual canbat, we 

propose to automatically jettison hangfire missiles :ilmnediately 

upon the completion of the firing phase of the attack. In 

peacetime operations this jettison feature could · be disabled 

provided flight w.ith extended missiles was limited to the 

range ~1 to +4go 
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1.;309 ( Ctd
0

) For retr~c'lion of empty launchers the system will be 

designed for all speeds and accelerations within the_ 

flight envelope o For too retraction of hangfire 

missiles on peacetime operations the system wil+ be 

designed for all speeds within the flight envelope 

and for normal accelerations of between =land +2go 

If the +2g limit is to be exceeded during retraction 

the missile would pause in its motion until the 

acceleration is reduced below +2go No other effect 
I 

beyond prolonging the extension time would result. 

lo3olO Attack Modes 

Provision will be made to attack either automaticall.y 
I 

under the control of the FoC.S., or manually. Either 

two or four missile attacks can be carried outo 

lo3oll Cockpit Controls 

The following cockpit controls will be provided :-

(a) A two position arming switch labelled SAFE-ARM. 

(b) A selector switch la.belled MANUAL TWO, MANUAL FOUR, 

Aolo TWO AND A.I. FOURo 

(6) A hangfire indicator lighto To retract a bangi'~ 

on peacetime ope~ations this light should be depressed. 

(d) A SPENT...AVJ.ILABLE itrlicator. 
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(e) An emergency jettison button on the pilot's main panel. 

(f) A trigg~r with which firing is enabledo 

Attack Sequence 

The armament electrical busbar will be energised when the 

undercarriage is retractedo Power is then available for 

energising missile extension etc. Upon entering the 

combat area the -SAFE..JIRM switch can be put to ARM. 

After acquisition of a target the number of missiles to be 

fired and the type of at tack (manuaJ. or a utoma.tic) can 

be selected on the multi position selector switch~ The 

trigger should then be depressed and kept depressed until 

the missiles have been fired or it, is wished to break off 

the attacko 

While the trigger is depressed missiles are being readied 

for firing.9 and on a manual attack the fairings will be 

jettisoned and missiles will t,hen be extended. On an 

automatic attack the missiles remain retracted until the 

Fire Control System indicates that about two seconds ,. 

remain until the missiles can be firedo The wing and fin 

doors then open9 the fairings are jettisoned, the missiles 

are extended and the doors partially closed 0 
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When the selected missiles reach the extended position 

their transmitters are switched on and limited search 

for the target comirences. As the missiles reach the 

extended position an intervalometer commences operation 

and generates firing pulses at half second intervals. 

The first missile to lock on receives the first firing 

puJ.seo In a four missile attack the second pulse is 

routed to the first missile on the opposite side of 

the aircraft to lock ono Thereafter, missiles receive 

pulses in the order of lock ono Simultaneous lock on is 

catered for by a system of arbitrary prioritieso Two 

seconds after the first missile has left the launcher 

on a 8two missile 8 attack, (or three seconds on a 

1four missile 9 attack) an automatic jettison signal 

wiJ.?- be routed to hangfires. These hangfires will be 

jettisoned by dropping ( the Douglas launcher contains 

this provision)o Immediately after -jettison the launcher 

will be automatically retracted and the doors will be 

closedo The SPENT- AVAILABLE in::iicator will then indicate 

the stores remainingo At a;n;y- time the attack may be 

aborted by releasing the triggero In the erent that 

extension has commenced when the trigger is released the 

missiles will move to the launching position and will be 

jettisoned after two or three seconds in wartime operations. 
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The jettison feature can be disabled for training 

missions and in this case launchers will remain extended 

after firing if a hang.fire is present. The launchers., 

including the hang.fire, can be retracted by depressing 

the hang.fire indicator in the cockpit. In this case 

the wing and .fin doors will open prior to missile and launcher 

retraction. 

1.4 DEVELOPMENT PROORAMME 

~~ The timing Q.f the ~arious phases of the development programme is 

based on two key dates:-

(1) The availability of a weapons test CF-105 in December 1957. 

(2) The requirement to have a Weapons Installation available 

for evaluation in conjunction with a Fire Control System 

in~ about, March 1959. 

The development programme is 9 therefore 9 aimed at providing a 

Sparrow II installai.tion for flight work by the end of 1957, and 

at completing flight development in the .following fifteen months. 

The programme outlined hereafter is our best estinate of the 

amount of work required to complete development. As the installation 

is still in the .formative stage it can only be considered tentative. 
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1 0 40 1 Extension Mechanism Test Rig 

This test rig will be a ground static rig consisting of 

the missile extension gear only. It is proposed to get 

this rig into operation, in a rough and ready form, as 

quickly as possible , and to refine it as the design progresses. 

Initially, we expect to commence operation with two jacks,_ 

a drag link, and a dumny launcher on which weights can be 

hung. All components would be sized on preliminary 

loadi~ data. At a later date these preliminary test items 

will be replaced with i terns of the final design and simulated 

air loading will be applied to the rig. 

1.4.2 Door Test Rig 

This rig will be handled in a similar manner to the extension 

roochanism test rig in that we would first commence with a 

preliminary specimen and arbitrary loading, and later refine 

both the specimen and too !Mans of loading. Tm specimen 
I 

will consist of two wing and four body doors with tracks 

and linkage. Sinulated air loads will be ·applied and the 

doors functioned until all components are proved to have 

a satisfactory service life. 
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1.4.3 Mock-up 

It is not anticipated that we will build- a mock up of 

the Sparrow II installation. Because of the I tight 1 

programme for developing this installation we do not 

consider that a mock-up could be completed in time to 

be of value in the design of the installation. A 

suitable vehicle for package evaluation is available in 

the original Falcon package. It is proposed to weight 

the package to the full loaded weight of a Sparrow 

package and to continue development of pick-ups, seals, 

hoist, dolly, etc. Small mock-ups of details such as 

fairings, etc, ·may be made where they will be of assistance 

in the design. 

1.4.4 Win::l. Tunnel Tests 

Wind tunnel testing will be required to obtain data on: 

(1) Forces acting on the missiles during lowering, 

launch and during the initi al stages of free flight. 

(2) Effects on aircraft of extended linkage, open doors, 

etc. 

(3) Fairing jettison. 

(4) Missile jettison. 

These tests will be carried out late in 1956. 
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1.4.5 Test Packa~ 

In order to complete our preflight development programme 

before the end of 1957, we consider it essential to have 

a complete airworthy Sparrow Package Installation by May 

1957. This means that the design must be complete, and 

the drawings issued, by September 1956. The implications 

are that the drawings will be released prior to Wind Tunnel 

testing and that we may have to face up to considerable 

modification of the installation prior to flight test. 

All test packages will be built with preliminary tooling 

and using hand methods where possible. 

The test package will be functioned, fired, transported 

on the dolly an:i generally carried through a development 

programme aimed at determining the necessary modifications 

which, combined with the results of the wind tunnel test 

programme, will give us an airworthy installation for flight 

testing. 

Four launchers plus one spare will be required in March 1957, 

for this package. These launchers will differ from the 

standard Douglas launcher. 

Four non-fireable dummy missiles will be required in 

April 19570 
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Twelve fireable dU!llllY missiles i plus eight spares, will 

be required in May/June, 1957, for ground :firing tests 

which we propose to conduct at Pt. Petre. 

These missiles will be used as follows:-

Two shoots of one missile 

One shoot of two missiles 

Two shoots of four missiles. 

Preflight Testing of the Installation on a CF.105 

Prior to flight of the installation in a CF-105, we would 

like to conduct ground firing trials. These trials would 

take place in December 1957/January 19581 at some place 

where the aircraft could be flown close to a firing range 

and towed to the range without dismantling the aircraft. 

Twelve fireable dUJ'.llley" missiles would be required for this 

stage of the development. 

These missiles will be used as follows:­

Two shoots of two missiles. 

Two shots of four missiles. 

Flight Development of the CF~l05 Sparrow Installation 

It is the Company's opinion that its responsibilities 

under the present contract extend to the provision of 

a sound installation for the carriage, launch and jettison 

of Sparrow missiles, and for erwuring safe clearance of 

the fuselage on launch and jettison. Under the present 

contract the Company does not consider itself responsible 

for any action of the missile after the moment at which 



c-

lo4.7 
(Ctd.) 

27 

The flight development programme will therefore be 

I 
confined to demonstrating that the Company has satisfactorily 

met its responsibilities as defined above. 

The programme will be divided into three parts, subsonic, 

transonic, and supersoruc. In each of these three regions 

the structural integrity -of the installation for retracted 

carriage, extended carriage and extens;i.on and retraction 

will be proved. For this purpose an additional six non­

fireable dummy missiles will be required in December l.957. 

During this stage of the testing,11 as in all stages, the 

handling.I) performance and response of the aircraft will 

be measured and any changes to the aircraft or any of 

its systems ma.de. The jettison of fairings will be 

carried out immediately after the structural integrity 

has been proved. This will be followed by jettisons of 

non-fireable dummy missiles 9 a further twelve of which 

will be required in May 1958. 

Firing trials will be carried out in each of the three 
., 

regions. In each region the first firings will be at 

th!t low enii, of the speed range and at medium altitude. 

We propose to Colllll!ence with single shots followed by 

firings of two and then four missiles. The speed will 

then be increased in increments to the point at which 
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lo4o7 
(Ctd. 0 ) .four missiles will be fired at the upper end of the speed 

range. Approximately twenty fireable dwnmy missiles will 

be.required for ~ach of the three regions. We anticipate 

that our requirements for these missiles will be 20 in May 

1958, 20 in July 1958.P aud 20 in September 19581' 

In each region two single shots will be fired at the lowest 

convenient speed in the range. These shoots will be followed, 

at the same speed$ by a shoot of two missiles and then a 

shoot of four missileso The speed will then be increased 

in three increments to the speed which gives maximum 1q 1 

for the region. At each of these speed increments a four 

missile shoot will be carried outo 

Preliminary jettison trials will be carried out at low 

speed with two and four missiles. Thereafter jettisons 

of .four missiles will be carried out at the maximum 

speeds in each region0 

The firing integrity trials will be .followed by further 

firings at high altitude to investigate 'flame out' and 

fuselage clearance on launch. A further 30 missiles are 

est:I.Jnated as necessary for this phas~ and will be required 

in December 19580 A~ eight of these will be already in stock 

a delivery of twenty-two missiles is, infact, required. 
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All integrity shoots w.ill have been carried out at 

mediwn altitudes where maximum t q' can be obtained. 

As the majority of the CF-105 1s combat w.ill be at 50,000 ft. 

at least three shoots at this altitude and at varioW! 

speeds will be required to ensure satisfactory launch of 

the missiles under silllllated combat conditions. 

At least three more four missile shoots should be carried 

out at maximum aircraft altitude to determine whether or 

not 'flame out' occurs. 

It is probable that this programme will be carried out 

at RCAF Station, Cold Lakeo No special facilities other 

than hangarage, living quarters and assist:ance in 

servicing, photography etco s are expected to be required. 

Requirements for Missiles and Launchers 

From the previous paragraphs our anticipated requirenente 

for missiles and launchers are : -

1 0 4.8.l Non-Fireable Dummy Missiles 

A total of twenty two non fireable dummies are 

required; four in March 1957, six in December 

1957 1 and twelve in May 1958. 
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Requirements for Missiles and Launchers (Ctd.) 

lo4.8.2 Fireable Dummy Missiles 

ll4 fireable dummy mi.ssiles will be required as 

follows:-

20 in May 1957 

12 in November 1957 

20 in May 1958 

20 in July 1958 

20 in September 1958 

22 in December 1958 

1.4.8.3 Launchers 

It is expected that at least fifteen launchers 

will be required to service the three packages 

which we expect to use in ,the development 

programme. Five will be required in March 1957, 

a further five in October 1957, md the final 

five in February 1958. 
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