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The l as t pr ogress r epor t on t his i nstall ation was submitted for approval 

in March 1956. Since that time work has proceeded on the i ns tallat i on 

then proposed . Mi nor differences fr om t he original proposal have 

resulted from our i rwesti gations into all aspe cts of the design . 

differences are out l ined i n t his report . 

These 

Throughout the period covered by t his r eview, work has been hampered by 

the l ack of clearances t o vi sit Dougl as Aircraft and ot he r companies 

as s ociat ed with t he development of t he missile. 

1.1 Design Progress 

The installat ion consist s of f our Sparrow I I Model D mis s i l es stowed 

semi- submerged in a r apidly r epl aceable armament package. 

1.1.1 Structure 

Structural des i gn has proceeded along the lines i ndicated 

in the pr evious report. Schemes of the main s t ructural 

members are cur r entl y i n our Stress Office for st rength 

approval. 

i n wor k. 

Schemes of roof skinni ng and outsi de skins are 

The r emai ning work which has yet t o be done is 

on auxiliary str ucture such as the rear apr on. 
Continued ••••. /2 
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Package At tachments to Fuselage 

Design of the package attachments to t he fuselage is 

compl ete. These are of the 11 quick r el ease " vari e t y and 

are simil ar in principle to those demonstrated at t he 

Mock Up Evaluation Conference . However, in detail these 

have been compl etely re-designed to incorporate all 

sugge sted inprovements . 

Extension Li nkag e 

Design has continued along the "twin jack11 lines i ndicated 

in t he previous r eport . 

It was t he original i ntention to ut i lise t he two jacks 

t hemselves as t he main links. Investigation has s hown 

that it is not practical to des i gn jacks with adequate bending 

stiffness t o act as the main links and at t he same time keep 

the hydraulic oil consumption to t he minimum. The main links 

therefore consist of outer tel escopic members, which take 

bending stresses, housing extension jacks which take end 

loads . Desi6n of the extension linkage has been completed 

on a static loading basi s . The resul tant des i gn is being 

subj ected to anal ys i s on a dynamic basis . This analysis 

will be compl eted in the near future at which time the 

mechanism will be r el eased for final manufacturing drawings 

t o be pr epared . 
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Missile Body Gap 

The previous report indicated t he intention of sealing the 

gap left by the missil e body, after firing, by means of 

11Body doors 11 and t wo stage wing and fin doors. The 

resultant design proved to be excessively complicated and 

was therefore abondoned. In i ts pl ace we have i ncreased 

the size of t he l au~cher such t hat in plan view it is 

approximatel y t he same shape as the missile body . After 

firing of a missile, t he l auncher is retracted to t he 

package ski n line only, and there serves as a seal for the 

gap previ ousl y occupi ed by the missile body • 

Wing and Fi n Doors 

The mul t i -el ement sliding doors proposed i n the previous 

report have been adhered t o. Because of the me t hod used to 

seal the body gap t hese doors are now two position doors 

and no longer three position. This change has markedl y 

s implified t he des i gn. 

Prel iminary schemes of the door s and t hei r actuation have 

been completed and an analysis of dyna:r, ·c loading has been 

carried out. As a r esul t of t his work final schemes are 

now being prepared . 

cont inued •••••• / 4 
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1.1. 6 Missile Launchers 

1.1.7 

Because of t he proximity of ad jacent missiles i n the extended 

position it is necessary to r estrain the rotation of the 

missiles on launch for the first 60 inches of t heir travel. 

This means an extension in l engt h of t he l auncher rai ls 

over t he length currently provided on the Douglas launcher. 

Together with the increased l ength of t he l auncher to fill 

the body gap this eff ectively means that a special launcher 

is required fo r the CF-105 installation. I n addition the 

launcher attachments to t he links require re-design as does 

the umbilical connection. 

The means by which suitable launchers will be made avail able 

for the i ns tallation is presentl y uncertain. 

I-trdraulic System 

The hydraulic system has been designed to utilise the 

aircraft utility system delivery at 4,000 psi. dispensing 

with accumulators. 

The missile extens ion jacks operate exactly as described i n 

t he previous report. The design for t hese jacks is complete 

and drawings have been prepared to permit t heir procurement . 

Damping at t he end of t he stroke will be accomplished by 

progressively reduci ng t he return port area by causing the 

continued ••.•• /6 
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piston to pass over it. The jacks will not contain any 

integral locks, but are i ntended to be pressur i zed either 

up or down at all times during flight. 

The force avail able in the missile extens ion jacks i s not 

adequat e t o hol d a missile in t he stowed position at+ 7.33g. 

An up lock picki ng up on t he launcher over t he missile C.G. 

is t herefore used. This up lock i s hydr aul ically actuat ed 

, by a $mall j ack. 

All door jacks are i pentical and as i n t he case of t he missile 

extension jacks do not have i nt egral l ocking but ar e pressurised 

at all times. 

All sequencing is electrical and care has been taken t o ensure 

that any electrical failure will not cause an unsafe condition 

to exist. 

The design of t he hydraulic system and all components is .well 

advanced and procurement of bought out items will shortly 

commence. Arrangements have been made to simulate this 

system electr oni cally i n order t o obtain preliminary 

experience of its dynami c characteristics . 

conti nued ••••• /7 
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1.1. 8 Electrical Sys tem 

The order i n which cer tain f unctions are per formed withi n 

the mi ssile pr ior to achieving lock on are currentl y obscure , 

but i ndi cations ar e t hat changes to t he missile and auxil iaries 

may be necessary with a semi submerged ins t allation. As a 

result of this obscur i t y t he demarcation line between RCA a nd 

AVRO i s also i ndef i nit e . 

Desi gn of t he el ectrical control sys t em i s t herefore 

currentl y centred around t he provis ion of a system which will 

per mit t he firing of ungui ded tes t vehicles onl y . The de s i gn 

of t his abridged control system i s wel l i n hand . 

In ,t his abridged sys tem t he t r i gger on t he hand gr ip will be 

t he init iating signal. On receipt of this signal , doors will 

be opened and missiles will be l owered . Upon reachi ng the 

fully extended position the wing and f i n doors wil l be 

ener gi sed to t he cl osed posit ion and an i ntervalometer will 

be star ted . This i nt erval ome t er wil l be a component 

especiall y desi gned for this abri dged sys tem. One half 

second aft er bei ng ener gi sed it wi ll gener ate t he f i rst firi ng 

si gnal and f ur t her fir ing signal s wil l be gener ated a t half 

second i ntervals thereaf t er . These s i gnal s wil l be r outed 

to missil es i n a pr e-ar ranged orde r . Fail ure of a missi l e 

t o f ire will resul t i n it bei ng automatically j et tisoned 

continued • • •.•. / 8 
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immedi ate l y after the last firing signal has been routed 

to a missile. 

After all missiles are clear t he empty laW1chers will be 

r etracted. 

Provision is made for the automatic jettison feature to be 

disabled, if desired, for training missions when it can be 

guaranteed that 4 g on t he aircraft will not be exceeded 

after lowering . In t he event of hangfire on such a mission 

the launche r would remain extended for the pilot to manual ly 

retract it as, and if, he desired • 

Provision is made for t he extension and r etraction of the 

missiles by means of switches located at t he ground service 

panel at t he side of the pack. This panel i s opened to 

provide access to the safety plug through which all firing 

and j ettison leads passo It is intended that this plug will 

be disconnected at all t imes when the aircraft is on the 

groW1d. When open the panel re l eases a push button switch 

through whic h all power leads other t tlan firing l eads pass; 

Thus, as long as the panel i s open no power of any kind is 

on the pack and t her e is no possi bility of inadvertant act-

uation of any kind . In order to func tion missil e and door 

actua tion, the power switch button must t herefor ~. be kept 

depressed while t he desired selection is made. 

continued ••• . • /9 
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Missile Bay Cooling 

The missile bay will be maintained within t he t emperature 

limits of o°F and+ 160°F by cockpit dis charge air . 

Prote ction of Exposed Portions of Missile Body 

Protecti on of t he radome against ice, stones e tc. , will be 

accomplished by a small fairing which will blow cl ear on 

missile extension . A design for this fairing is currently 

in our Aerodynamics Depart ment for approval . 

Currently we are doing no work on any f airing intended to 

protect t he mi ssil e body f rom t he t emperature effects of 

flight at Mach 2 . 0. This is be cause we understand t hat a 

missile suitable for semi submerged carriage at this speed 

will be availabl e by t he t ime t hat t he CF=l 05' goes into 

s quadron servi ces . It is believed that t his missil e will 

be l iquid cooled and an allowance has been made for the 

estimat ed heat load in t he design of t he Air Conditioning 

System. 

El ectrical Connections·to Package, Firing Circuit Safety, Etc . 

Electrical connections to t he packagej firing circuit safety 

plug, access t o hydraulic di s conne cts etc . 9 will be simil ar 

to t hose previously demonstrated . Howevers improvements 

have been incorporated to improve and speed access • 

continued ••••• / 10 
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Missile Auxiliaries 

Because space provision for missile auxiliaries does not 

exis t out side t he package it i s the i nt ent i on to make space 

availabl e for carriage of the auxiliaries i nsi de t he pack 

be t ween mis si l es. 

Sealing 

Particular attent i on has been paid t o ensuri ng a good seal 

around t he missi l e bodies and t he doors . 

From t he leading edge of t he wing doors aft a f ixed rubber 

seal of special des i gn is used t o seal a round t he mis s ile 

body. Forward of t he wing door s , because of t he l ar ger 

tol erances on this por tion of the missile, we have had to 

use r et ractable seal s worked by t he wing door act uating 

mechanism. Se:.J.l S along the transverse edges of the wing 

and fi n doors are also r etractabl e and are actuated by the 

doors themselves. 

Schemes of these seals are al mos t ready for formal approval 

by our Aer odynamics Department. 

Continued ••.•• /11 
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1 .1. J.4 Installation Wei eht 

The i nstall ation as outlined without auxiliaries and wi th 

the abr i dged contr ol system is current l y estimated to wei gh 

36.50 lbs broken down as follows:-

Structure 8.50 lbs 

Hydraulic s 3.50 lbs 

Mechanisms 62.5 lbs 

El e ctrics 100 l bs 

Missiles 172.5 lbs 

36.50 l bs 

1.1.1.5 Desi gn Schedule 

The Engineering estimat e in the pr evious report called 

for design compl et i on in Oct ober 19.56, with pack 

constr uction compl ete in May 19.57 . Subsequent discuss i ons 

within the Company i ndicated that a more compr ehensi ve 

drawing presentation would be desirabl e, thus extending 

the l engt h of time required by t he Design Offi ce . In 

addition a slow down was enforced by lack of adequate 

information on t he characteristics of t he missile . It is 

now estimated t hat design will be completed in April 19.57 , 

and t hat t he f i rst package will be availabl e for t est i n 

October 19.57 • 

continued ••••• . / 12 
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1.2 OPERATION OF THE INSTALLATION 

1.2.1 Operating Envelope 

1.2.2 

1.2.4 

1.2.5 

The operating envelope out lined i n the previous report 

has been adher ed to. 

Attack Modes 

Provi s ion will be made t o at t ack with ei ther t he rear 

two missiles or t he forward two missil es, or t o at tack 

with all four missiles, In operational aircraft, 

pr ovision will be made to attack manuall y or under t he 

control of t he F. c . s . 

Cockpit Controls 

Cockpit controls will be as called for i n AIR 7-6 and as 

outlined i n t he previous report, except t hat we would no 

longer recommend t he fi tment of a "Spent Available 11 

indicator. 

At t ack Sequence 

The attack sequence will be carr ied out exactly as 

descri bed in t he previous report~ 

Firing Or der Li mitation 

In operational use, f i ri ng signal s will generally be routed 

to t he missile s i n t he order of "lock on". On a four 

missile att ack however, a firing or der limit at i on exis t s • 

cont inued ••••..• / 13 
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1. 2. s Firing Order Limitation 

Because of t he proximit y of adjacent missiles in t he 

extended position it i s ne cessary t o roll r estrain a 

missile on l aunch until its tail fi ns have passed the 

wing s of adjacent missiles . 

Space limitations prohibit restraint of a rear missile 

until i t is clear of t he forward ones. Hence 9 on a 

four missile attack, t he forward mis si l e s must be fired 

first. 

Initially therefore, firing si6nals will be routed to 

forward missiles only. If9 f or any reason9 a forward missil e 

does not achieve lock on within a r easonabl e period it will 

be fired as an unguided rocket and the remai nde r of the 

attack will then continue . Int ernal modifications to t he 

missil e may be necessary to fire as a rocke t with control s 

l ocked . 

DEVELOPMENT PROGRAM 

Some differences in timing now exist in the development program from 

that outlined in t he previous r eport . Aircraft Number 8 has now 

been allocated •to weapons development and should be availabl e in 

August 19.58 . An earlier aircraft had previously been as sumed to 

be avail abl e i n December 19.57. 

The ground development progr am is theref ore aimed at providing a 

Sparrow I I I nstall ation for flight work during the third quarter of 

19.58. Continued •• ••• /14 
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Extensi on Me chanism Tes t Rig 

This tes t rig is as described in t he previous r eport. I t 

bas j us t recently been completed and preliminary test i ng 

has begun. 

Door Test Ri g 

As outlined in the previ ous report it was t he original 

intention t hat t he door tes t rig wciuld first be run with a 

preliminary specimen under test . As t he door desi gn 

developed it be came apparent t hat actuation and seal ing 

played an important part in the design of the door itself. 

It was therefore decided that only t he final design would 

be tested. 

The specimen will consist of t he region forward of t he 

trailing edge of the wing doors of an outboard missile. 

Representative doors , door actuation, seals and seal 

actuation will be included as will be a dummy missile and 

launcher on an extension linkage . 

The carcase of t he specimen, the dUJrJllY missil e, the 

l auncher and t he extension linkage s ar e made . Drawings 

of , ,t\S r emainder wil l be issued within one mont h • 

continued • • •.• / 15 
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1.3.3 Nock- Up 

As stated i n t he pr evious r eport, no mock up of the 

i ns t al lation has been buil t , In t he immediate future 

the Falcon mock up will be modi fied to incorporate the 

l atest design of lat ches, access panel s , etc . This 

package will also be wei ghted to simulate the f ull loaded 

weight of a Sparrow Installat ion, This work was not 

t ackl ed earl ier becau~e of our desire to incorporate what 

we hope will be the final design of these items . 

1.3.4 Wi nd Tunnel Tests 

• A High Speed Wind Tunnel tes t program has been drawn up 

and it i s intended to carry out this program late in 19.56 . 

A low Speed Wind Tunnel test program to check missile 

jettison is i n t he course of preparation. 

1.3 . .5 

• 
,roRM 1749 A 

Test Package 

As outlined i n t he previous report the first t est package 

wil l be built us i ng a minim1,un of tooling and when comple te 

will be subjected to a development program aimed at 

determining the necessary modi f ications to t he basic design 

to give us an airworthy i nstallation for fl i ght testing. 

As i ndi cated in t he previous report, five launchers will be 

required f or t he f i :cst test package. These launchers are 

not standard items but spe cial to t he CF-105 3 and will be 

required in July 19.57. 

continued ••••• /16 
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1. 3. 5 Tes t Package 

Four non fireabl e dummy missil es will be required in 

Augus t 1957 . 

Twelve fireabl e dummy missiles will be requir ed in 

September/October 1957 for ground firing tests which 

we propose to conduct as described i n t he previous 

report . 

1. 3. 6 Prefli6 ht Testin8 of the Installation on a CF~l05 

We woul d propose to carry out gr ound shoots on CF-105 

ai rcraft number 8 as descri bed i n t he previous report. 

The anticipated time of these trials is Au6ust/September 

1958. Twel ve f ireabl e dummy missi l es will be required . 

1. 3 . 7 Fl i ght Development of the CF-105 Sparrow Installation 

In general the proposed f light development pro6r am 

will be as outl ined in the previous report . Because 

of the change in aircraft , the program will, begin s ome 

8 to 9 months l ater t han ori6inally schedul ed . 

The one change from t he origi nal program that i s wort hy 

of note is, that i n order to util ise the data reduction 

equipment, rm.intenance equipment9 which will be i n action 

a t Mal t on, we intend to carry out the f light program at 

Malton, instead of Col d Lake . This will involve using 

Lake Ontario as a r ance . 

continued • •.. , / 17 
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1.3. 8 Requirements for Missiles and Launchers 

Our antici pat ed r equirer~ents for mi ssiles and l aunchers 

r emai n at t he t ot al s pr evious l y stated . However3 

because of progr am re-s huffles 3 these will be required 

at di fferent dates t o t hose previousl y stated . 

1.3. 8.1 Non-Fireabl e Dummy Missiles 

A t otal of t wenty-t wo non fireabl e dummie s 

are r equired; four i n Augus t 1957, six in 

September 1958; and twelve i n Januar y 1959 . 

1. 3. 8. 2 Fi r eabl e Dummy Missiles 

114 fireabl e dummy missiles will be required . 

If high altitude s hoots of s t andard dummies 

over Lake Ontario are conside r ed to be dangerous 

t hese missil es should be equipped with a self 

destruct feature . They will be required as 

f ollows: = 

20 i n Sept ember 1957 

12 in Jul y 1958 

20 i n De cember 1958 

20 i n January 1959 

20 i n March 1959 

22 in May 1959 

continued •• • •• / 18 
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l.J. 8.3 Launchers 

At least fif teen l aunchers, modified for 

use on t he CF-105 9 will be required as 

follows: -

5 i n July 1957 

5 i n January 1958 

5 i n June 1958 




