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1" 1

ABSTRACT

Introduction

In May L956, the RCAF rnade available to AVRO Aircraft Ltd" the plans

and the developrnent specification for Rocket Assernbly and Storage

Facilities which are tobebuilt in the imrnediate future at the prepared all-

weather bases,which operate CF-I00 aircraft arrned with 2" 75tt F"F'A"A"

rockets in wing-tip pods" Concurrently the Cornpany were supplied with

a draft report entitled "RCAF Logistics, Maintenance and Servicing

Policy for Sparrow II Missile on the CF-100 Aircraft'r. The Cornpany

was asked to pass cornrnent, as soon as possible, on this inforrnation

with particular regard to the operation of CF-105 aircraft armed with

Sparrow II rnissiles.

Since cornplete inforrnation on the handling and testing procedures of

Sparrow II is not available and since the servicing and testing procedures

of the CF-105 arrnarnent installation cannot yet be stated exactty, it was

decided to issue a Prelirninary Study Report on the proposed Arrnarnent

Facility" It is the Cornpanyrs intention to supersede this prelirninary

report in due course with a Final Study Report, when all the necessary

inforrnation about the aircraft and its arrnarnent is available.

Purpose of Report

The purpose of the present report is,

(") To indicate to the RCAF whether the presently planned Arrnarnent

I,Z
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Facility 1s colrrpatible with the probable requirernents of the CF*105

air c raft.

(b) To estabhsh a basis for discussions wrth the RCAF and {or future

engineering and logistrcs studies"

Discus sion

In planning the prepared air bases for a1l.-weather interceptor arrcraft'

a facility near the aircraft loading point is considered essentrai for

preparing and storing the arrnarnent"

The first stage of this armarnent facility has already been designed to

handle the 2" ?5" rockets and wing-tip rocket pods for an air base serv-

ing two squadrons of interceptors, each having 18 CF-100 aircraft' It

consists of a fenced cornpound containing two rnagazines for storing

explosives, an open area for storing ernpty pods in crates, a fuzing

building for unpacking, testing and assernbling the iterns, and an

unheated building for storing loaded pods for ready use"

The RcAtr' plans to develop this facility later to support two squadrons

of interceptors, each having 18 CF-100 aircraft arrned with 4 Sparrow

II air-to-air guided rnissiles" Because of the cornplex and delicate

mechanisms that are required for their guidance and control, the rnis-

siles require heated areas for storage and air-conditioned, dust-free

roorns for testing and assernbling" Thus, a rnissile storage and test

building is to be added to the facility and all of the buildings are to be

L.Z
(Cont'd)

1.3
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heated and joined by covered passages'

In the third stage of development, the facility is presently planned to

support a single squadron of 12 CF-105 aircraft arrned with 4 sparrow

II rnissiles" This aircraft carries the arrnarnent in a serni-subrnerged

position in a rernovable arrnarnent pack that fits into the bottorn of the

fuselage and which contains mechanisrns to lower the missiles clear of

the fuselage skin line just prior to launching thern. It is proposed to

reload the aircraft by rernoving the ernpty arrnarnent pack and replacing

it with one that is loaded. The ernpty pack would then be taken to the

Arrnarnent storage and Test Facility and cleaned, inspected, tested

and reload.ed with rnissiles" Thus, in addition to the facilities for pre:

paring the rnissile proper, a building would be required with provisions

for storing, rnaintaining and. servicing the arrnarnent packs"

Detailed specifications or designs for the necessary handling and test

equiprnent cannot be given at this stage of developrnent, since full

inforrnation on the storage, assembly and test procedures for the

sparrow II rnissile are not at present available to tjre cornpany. How:

ever, the general requirernents for the Arrnarnent Facility have been

presented which, it is hoped, will be sufficient for the present.

1.3
(Contrd)

1.4 Conclusions and Recornrnendations

(I) An armarnent storage and test facility is considered essential

each all-weather interceptor air base and it should be located

close as possible to the aircraft loadinB,gqturn-around point'
_ _. i:il
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7.4 (z)
(Cont'd)

cF-r"rmfl@*

Ali burldings and fixed equiprnent should be desrgned for handling

the largest weapons that are likely to be carrled on CF-100 and

CF-I05 aircraft. Thrs could include ordnance of up to l5 ft. in

length and 1200 lb, in weight.

(3) The arrnarnent facility as planned by the RCAF for handling Z.75tl

rockets and pods is considered to be adequate for the concept of

operations that was specified"

(4) When air-to-air guided rnissiles are introduced, speciat installations

will be required, including air-conditioned, dust-free rooms for

testing and assembling the guidance and control systerns and heated

areas for storing these cornponents It is recornrnended that these

facilities be in a special building inside the armarnent cornpound".

(5) The arrnarnent facility as proposed by the RCAF for supporting two

CF-1O0/Sparrow II squadrons is considered to be adequate for the

concept of operations that was outlined.

(6) If a requirernent was introduced for cornbined armarnent, such as

75't rock-arrning CF-I00 aircraft with 4 Sparrow II rnissiles and 2.

ets in pods, then additional storage buildings and possibly another

fuzing building would be needed. Explosive Regulations would

probably necessitate building a separate armarnent facility.

(?) Reloading the cF-105 aircraft by changing the arrnarnent pack

of rneeting the specified aircraft turn-appears to be the best way of rneeting the s

around tirne of 10 rninutes, as far as the arnlarnent is concerned.

(8) With the introduction of arrnarnent packs, an additional building will

I
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r.4
(Contrd)
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probably be required in the arrnarnent compound with facilities for

storing, rnaintaining and servicing these weapon packs"

(9) The water rnains, sanitary sewers and power lines to the arrnament

cornpound should be rnade frorn the start to be adequate to serve the

facility in its final stage of developrnent'

(10) Detailed requirements for the test and handling equiprnent cannot be

specified at this tirne, since inforrnation is not available concerning

the assembly, testing and servicing procedures for the Sparrow II

rnissile. Also, testing and servicing instructions for the CF.*105/

Sparrow 1I arrnarnent pack cannot be given yet, since the design of

the pack rs stiIl in an earlY stage.

SECNCT
5
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INTRODUCTION

Authoritv for Job

RCAF letter AMC l038CN-100 (ACT 2-1) dated 2? Septernber 1955 to

C.A.S. called for certain engineering studies to be prepared by AVRO

Aircraft Lirnited to ensure that the RCAF would be adequately prepared

to support and rnaintain CF-105 aircraft in the fie1d"

RCAF letter S1038-I05-11 (ACE-I) dated 4 October 1955 frorn T.S.D 'r/

A. V. Roe Canada Lirnited to the Cornpany set out in detail the surn total

of AVRO Aircraft Ltd. ts developrnent responsibility with regard to

CF-l05 Ground Support Equiprnent" Lisl Z, appended to that letter,

called up specific engineering studies which the Cornpany were to carry

out for the RCAF. One of these .rrgi..e=lng studies referred to

Arrnarnent Package Servicing'and the requirerrlent called for a Study to

cover the facilities and equiprnent necessary for storing, testing, and

servicing the rnissile package.

In May 1956, the RCAF rnade avaiLable to AVRO Aircraft Lirnited the

plans and the developrnent specification for Rocket Assernbly and

Storage Facilities which are to be built in the irnrnediate future at the

prepared all-weather fighter bases which operate CF-100 aircraft armed

with 2" ?5 F" F. A" A. rockets in wing-tip pods" Concurrently the Company

was supplied with a draft report entitled 'TRGAF Logistics, Maintenance

dnd Servicing Policy for the Sparrow II Missile on the CF-100 Aircraft".

AVRO Aircraft Lirnited was asked to pass corrrnaent on this lnforrnation

- '4TU.": ,lp, -
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Z"l with particular regard to the operation of CF-105 aircraft armed with
(Contrd)

Sparrow II rnissiles.

)) Scope of Prelirninary Study

AVRO Aircraft Lirnited had not intended to issue a Study Report on the

CF-105 Arrnarnent Facility until final inforrnation would be available on

the handling and testing procedures of the Sparrow II rnissiles and until

the design of the CF-105 weapon pack for these rnissiles had progressed

to the stage where its servicing and testing procedures could be stated

exactly"

However, when the RCAF asked AVRO Aircraft Lirnited to advise, as

soon as possible, on the probable irnplications of CF-105 requirernents

with respect to the Rocket Arrnarnent Facility which is to be built irnrned-

iately, it was decided to prepare and issue this Prelirninary Study Report"

The scope of this prelirninary report is therefore:

(") To describe the Arrnarnent Facility which is to be constructed at

prepared fighter bases to support two all weather interceptor

squadrons, each having I8 CF-100 aircraft which are armed with

Z"75tt F. F. A. A. rockets in wing-tip pods.

(b) To outline the additional facilities which are be_ing planned to adapt

this Arrnarnent Facility to the requirernents of two CF-100 squadrons

arrned with Sparrow II guided rnissiles rnounted externally in pairs

under each wing"

(.) To discuss and recornrrrend the additiona| facilities which will

SECRET
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(Cont'd)
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probably be needed to meet the requirements of one CF-105 squadron

of. lZ aircraft, arrned with Sparrow II guided rnissiles rnounted in a

rernovable weapon pack which fits into the bottorn of the aircraftrs

fuselage "

It should be noted that allowance has been rnade in the design of buildings

and facilities for handling rnissiles targer than " Sparrow II'r . Fixed

equiprnent for use inside the buildings has not been specified in detail

but should, if possible, be designed to handle larger rnissiles, possibly

up to 15 feet in length and 1200 lb" weight"

Detailed specifications or designs for tae necessary handling and test

equipment cannot be given at this stage of developrnent, since fulI infor-

rnation on the storage, assernbly and test procedures for the Sparrow II

rnissile is not at present available to the Cornpany" However, the

general requirernents for the Arrnarnent Facility have been presented

which, it is hoped, will be sufficient for the present.

e purpose of the present study is,

To indicate to the RCAF whether the presently planned Arrnarnent

Facility is cornpatible with the probable requirements of the CF-105

aircraft"

To establish a basis for discussions with the RCAF and for future

engineering and logistic s studies.

Th

(")

(b)

to supersede this prelirninary rePort in due- r -{r'il
Lt;' - l'r -;

SECRET
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Z.Z course with a final Study Report, when all the aecessary inforrnation
(Cont'd)

about the aircraft and its arrnarnent is available"

cF-,"rmn@*
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ARMAMENT FACILITY CONCEPT

In planning for the introduction of rnodern all-weather interceptor air:

craft into the aerial defence systern, increasing irnportance is being

placed on the use of well-prepared bases and adequate ground support

equiprnent. This is borne out in current RCAF plans for the air bases

frorn which it will operate CF:100 and CF-105 interceptor aircraft"

These air bases will. require, in addition to the runlirays and usual rnain-

tenance hangars, special buildings and installations to ensure that the

interceptors can be serviced, reloaded and scrarnbled in the shortest

possible tirne under all conditions of weather" Alert Hangars have been

planned and will be close to the rnain runway for sheltering arrned air-

craft in the highest state of readiness; First Line Maintenance Hangars

have been proposed for carrying out primary rnaintenance and for shelter:

ing serviceable aircraft in a state of readiness; Turn-Around Installations

have been suggested and an Arrnarnent Facility is required for storing

and preparing the air-to-air weapons currently being used and considered"

A typical layout for part of such an air base is presented in Fig" 1, which

shows a proposed location of alert hangars, turn-around facility and

arrnarnent facility in relation to the rnain runway"

The proposed Arrnarnent Facility consists in essence of a fenced corn-

pound which contains rnagazines for the storage of explosives and areas

or buildings for storing, testing and assernbling various arrnanierlt corn*

ponents" The facility should be self.=contained and as close as possibleto

3"

sEcnEt l0
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3. the aircraft loading or turn-around point, as shown in Frg. l, rn order to:
(Cont'd)

(") Keep the handling of weapon components to a rnrnirnurn.

(b) Keep transportatron of ready.-use weapons to a mtnlrnurrl

(.) Keep all explosives in one area which rs well rernoved frorn the rnain

bui.ldings on the atr base"

(d) Make patroi,irng and protecting the facilrty as srrnple as pcssrble"

Arrnarnent suppiies would be brought by road transport to one gate of the

cornpound and would be tak.en frorn there to the desrgnated polnts for

storage. Then, as requtred, arrnarrtent cornponents would be drawn

frorn stores, rnspected, tested, assernbled and put into a ready-use

storage facility close to the exrt gate which leads to the aircraft loading

area or tur:n-around point.

'When siting thrs Arrnarnent Facility, RCAF Magazine and Explosive Safety

Orders rnust be observed and the rnagazines rnay have to be sorne dis-

tance away frorn the arrnarnent test buildings at solrle air bases, in

order to cornply wiih those regulations which specify rninirnurn distances

frorn civr"lian prope rty"

SECRET 1I
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4.

4"1

PROJECTED ARMAMENT F'ACILITY FOR TWO CF-1OO SQUADRONS
ARMED WITH WING-TIP ROCKET PODS

General Requirernents

The arrnarnent storage and test facility which is described in this chapter

has been designed by the Royal Canadian Air Force to support two squad-

rons using CF-I00 aircraft fitted with wing-tip rocket pods and. arrned

with Z. ?5" folding*fin rockets. To deterrnine the size of the facility, it

was assurned that each squadron would have 18 aircraft, of which IZ

would be serviceable f,or cornbat operations, and that 12 firing sorties

would be flown per rnonth by each serviceable aircraft"

The storage areas have been designed to cater for one monthrs supply of

pods and rockets. Since the pods are expendable, 2 pods and 58 rockets

are required for each sortie, so that space is requlred for storing about

600 pods and about 17,000 rocket heads and rocket motors" Also,it was

specified that provision should be made to store at least 48 pods per

sguadron in the fuzed condition" For this, Itready:usetr storage shelters

are planned with Epace for storing up to 200 fuzed pods" The flow of

fuzed pods frorn the fuzing buildtng is estirnated at 3 pods per hour,

The pods and rockets are brought to the arrlaxllent cornpound by truck and

are taken to the designated areas for storage; rocket rnotors and rocket

heads in the rnagazines, and pods in the open area indicated in Fig" Z"

As they are needed, the pods, rocket rnotors and rocket heads are drawn

frorn storage and taken to the fuzing building" Here they are unpacked,

.uSCCRET t2
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4"1
(Cont'd)

4"2

inspected, tested and assernbled to provide fuzed pods, ready for instal-

lation on to the arrcraft" A suppiy of fuzed pods is k-ept rn a ready-use

storage burlding close to the gate whlch leads to the arrcraft loading point,

If the air base rs to be used by a single squadron, rather than two squad-

rons, then only one magazrne woul.d be needed in the arrnarnent facrlrty

and the ,tready-use'r stores would be rnade to accornrnodate 120 fuzed

pods rather than 200.

C F- 100 Rocket Pods

The CF-100 Mk. 5 aircraft is arrned wr.th a total of 58 x 2"7 5" folding-

fin rockets which are storved in expendable, faired pods that are fitted

to the wing tips" Fig. 3 shows a 2.75" rocket and the rnain cornponents

of a wing-trp rocket pod. Thses pods are 127" I.ong, 20" in diarneter,

and wergh 1?B lbs" ernpty or 728 1bs. when loaded with 29 rockets.

Each pod consrsts of three rnain cornponents:

l- A structural center body contalning ihe attachrnent fittings, the

rocket launching tubes, a navigation light and wiring'

Z" A plastic nose fairing which is shattered by the rockets as they leave

the pod on firing.

3. A plastic tail cone which is jettisoned by an explosive link just prior

to firing the first rocket.

The pods are delivered to the air base fu1ly assembled, but without

rockets, in plywood shipping crates and are to be stored in the open in the

. '..\.1
' 6ECFET ,-i i L Uhii[',r 12
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4"2 area indicated rn Frg. Z. In support of thts praciice, a pod has been left
(C ont'd)

exposed Ior one year and at the end of thi: pertod it showed no srgns of

dete rioration '

'When required, the podsv,'ill be taken to the fuzing burlding to be unpack.ed

and prepared for firrng. Preparatron of the pods wrll consist o.f the iollow'

1ng rTlarn op e r atlon s :

(") Checkrng the pods structuraiiy '

(b) Checkrng the pods electrrcaliy.

(.) Fuzing the pods, 1"€. insertrng the rockets into the pods and rnstal-

lrng the nose and tail cones.

These operations, al.ong with the procedures for loading and arrning the

aircraft, are detailed in Avro Service Bulletin A-196 (soon to be super--

seded by RCAF EO 05-Z5E-Z and EO 05-Z5F- Z\'

4" 3 2. 75" Folding Fin Aircra{t Rockets

The rockets which are being used curr:ent1y with the CF-I00 aircraft

are the 2.75r diarneter, f.oldt"ng-Iin type" They are 48rr 1.on8, weigh

LB l/Z lb. prior to frrrng, and are assernbled frorn two cornponents:

(l) A warhead weighing 6. a? lb" It contains a point-detonating fuze,
,//

an arrnlng rrlechani-srn, and l. 4 1b" of high explosive.

(Z) A tube containing the rocket rnotor, 5" 9 lb" of propellant and the

fins" The fins. when folded, frt inside the Z. 75" diarneter launch-

ing tubes, but are forced outward by the exhaust gases a{ter firrng

and are lock.ed rnechanrcal 1y in the extended position.

,"rm@*
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4.3
(Cont'd)

The rocket heads are classed as Group 5, Category Z expTosives when

loose, and as Group 6, Category Z when boxed and rnust therelore be

stored in the rnagazrnes. Standard exploslve storehouse regul.attons rnust

be observed whenever the heads are handled" They are shipped in sealed,

steel containers wrth the fuze and head assernbled; six heads to a con

tarne r 
"

Rocket rnotors are classed as Group 6, Category Y explosives and rnust

also be stored rn the rnagazines. They are packed rn waiertrght, steel

containers wrth Iour rnotors to a container, and under norrnal storage

ternperatures they have a service life as below:

Mk" 1, Mod. 1 & Z Motors

Mk. 1, Mod" 3 Motors

- Zl rnonths

- 5 years

In handling and storing rocket ryrotors, it should be noted that they are

sensitive to ternperatures below OoF and above 100oF, to direct sunlight,

and to rough handling or jarring" In each case the rnain danger is in

cracking the propellant charge, which could cause an explosion when the

rocket is fired"

As rockets are needed for fitbing into pods, heads and rnotors would be

drawn frorn the rnagazines and taken to the fuzing building for unpacking,

checking, and assernbly" The checks would include a visuat inspection of

the rocket heads and rnotors for rnechanical darnage, cleaning to rernove

any protective grease from the screw threads which attack the heads to

the rnotors, and an electrical continuity test of the rnotor firing circuit"

l5
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4.3 These operations are
(Cont'd)

Instructions for Z" 7 5tt

detailed in the DescriPtion

Aircraft Rockets, RCAF

4" 4 Storage Facilitie s

As rnenttoned earlier in thrs report, the

rnent facilrty fully assernbled in pJ"ywood

in the open rn the area rndicated in Fig.

to the fuzrng building to be prepared for

pods are shipped to the arrna:

crates. They woul.d be stored

2 and would be taken, as needed,

firing"

Two rnagazT1.es, each 30' 6" wrde x 60'1ong are provided for storing

the rockei rnotors and heads. They rnusi be sited and buili in accord.-

ance with RCAF Magazine and Explosive Safety Orders and consequently,

for sorne air bases, rrlay have to be located solrre distance frorn the

arrnarrlent test facilrty so that the rninrrnurn specified distance frorn

civi1ian property can be rnaintained" No ternperature or hurnidity con-

trol is provrded, although the rnagazines will be ventrlated to keep darnp-

ness to a rninirylurn. Internal walls or sandbag partitions will be

required to separate the storage areas for rocket heads and motors

and a light truck or a tractor and trail.er will be needed for carrying

these corrlponents to the fuzing building.

4.5 Fuzing Building

The fuzing building, whrch is shorxrn in plan in Frg. 4, has been designed

to perrnit unpacking, testrng, and assernbling of the rockets and pods

wrth a high degree of safety and efficiency. Because of the quantity of

€F-t"rpe*
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explosives stored in it, the fuzing building rnust, like the rnagazines, be

sited away frorn other air base buildings and civilian property in accord-

ance with RCAF Magazine and Explosive Sa{ety Orders. A11 of the walls

and partitions in the fuzing building are constructed of I2" reinforced

concrete and the roorls have been rnade big enough to handle other weap-

ons rnuch larger than the Z.75tt rocket. The layout is such that, should

an accident occur, the danger to personnel and to the rest of the arrna-

rnent supplies would be a rninirnurn.

The crated pods are brought frorn the storage area to the "pod receivingrr

section of the fuzing building where they are unpacked and hoisted on to

rnovable work stands" They are checked structurally and electrically

and then are rnoved into the fuzing room where the rockets are fitted into

the launching tubes and the noses and tail cones are installed. Following

this, the fuzed pods are moved to the shipping area for transportation to

the tt ready-useil storage building"

The rocket rnotors are brought to the I'explosives" entrance of the fuzing

building and into a motor storage roorn which has space to store 480

rocket rnotors" The rnotors are unpacked here and then are passed

through to rnotor test roorns where they are exarnined for darnage and

the rnotor firing circuit is tested for electrical continuity" After check-

ing, the rnotors are passed through to assembly tables in the fuzing

roorn for attachrnent of the rocket heads and for loading into pods.

A separate roorn is provided for unpacking, storing, and inspecting the

5E€REI T7
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4.5 high explosive rocket heads" It has space ior storing 480 heads and for
(Contrd)

a bench on which they can be inspected and cleaned" Se.rvrceabl.e heads

are carri.ed frorn thrs roorn to the rockei assernbly tables in the fuzing

roorn where they are attached to the rocket rnotor"

It has been estirnated that 3 pods per hour cou1d be prepared in the fuz-

ing building, using 2.75,t rockets (29 per pod)" Should 2" rockets be

introduced (52 per pod), then onl.y two pods per hour could be expected"

4" 6 t'Ready Use" Storage

Frorn the fuzing building, the fuzed pods are taken to a 't ready-userr

storage building if they are not required irnrnediately for loading aa air-

cra{t. In order that the ready-use storage wilL be readily accessible

frorn the aircraft loading point, it is placed near the exit gate of the

arrnarrlent cornpound, as shown in Fig" Z- This building consists of ten

cornpartrnents, each l5twide and 25r deep and all partitions are con-

structed frorn 1Z'r reinforced concrete" Vfith suitable racks, each

cornpartrnent is large enough to store 20 pods, so that a rnaxirnurn of 200

pods rnay be stored ready for irnrnediate use. If tle rt ready-usetr storeg

building is to serve a single squadron, rather than two squadrons, then

only 6 cornpartrnents will be built, giving space for 120 fuzed pods"

These cornpartrnents will be ventilated, but no ternperature or hurnidity

control is conternplated at this tirne'

4.7 Handling and Test EquiPrneni

A prelirninary estirnate of the handling and test equiprnent which will be
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required to operate this arlrlarnent facility is grven below.

- 1 trarler" Thrs is required for transportrng the rock.et rnotors and

heads {rorn the rnagazines to the fuzing burldrng and can be hauled by a

{ork-lift truck.

- 2 (rninrrnurn) fork-i.rf.t trucks" These are needed Ior unl oadrng

supplies for lrlovlng crated pods into the fuzing burlding, for putting

fuzed pods into n::eady-.use" stores and for loading fuzed pods frorn the

rrready-.use,, stor.es onto fieId trailers for transportation to the aircralt

loading point" Overhead cranes rnrght be used in both the fuzrng burlding

and. the ready-use storage colrlPartrnents, but it is felt that fork-lift

trucks would be rnuch faster and rnore flexib1e" Special iongs for the

fork-lift trucks, or cradles for the pods would be needed"

- 5 (rnrnirnurn) rnovable work.siands for single pods. These would be

used wiihin the fuzing building to support the pods while they are berng

inspected, tested, and fuzed.

* 8 tractors and trailers fitted with cradles to carry 2 pods per

trailer. These are required for hauling the pods {rorn the arrnarnent test

and storage facility to tJre aircraft loading point" This nurnber is based

on the assurnption that eight arrcraft would have to be reloaded during a

fifteen rnrnute period.

* I contrnuity, sequence, and insulation tester \l /U ZZ07l). This

is a portable, battery-oPerated test set which is required for the elec-

trical tests on ihe pods prior to fuzing.

- 2 rocket contrnuity test sets qRCAF Ref . 11C-69). These are

II HflJ-&*ffiBF'ITI! 19
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4.7 portable, battery-operated units which are required for checking the
(Cont'd)

continur.ty ot- the ftring circuit of ihe rocket rnotors.

4"8 Power and Servlce

No electrical power is required in the preparatron of '.ving-tip rocket

pods other than for the heating plant for t,he fuzrng burlding and for light-

i.g. Water and sanitary drains are requrred to servlce the washroorn rn

the fuzing burlding.

4.9 Personnel Requrred

Excluding supervision, it is estirnated that at least l5 rnen are lequrred

to operate the arrnarrlent Iacility in the rnanner described" They would

be used as outllned below:

z fork-1ift operators. These lnen would be needed to take the

crated pods and explosives to the fuzing building, and to transport fuzed

pods in and out of the " ready-usetr stores.

I arrnourer to unpack the pods and to hoist them on to the rnovable

workstands"

I arrnourer to unpack rocket heads.

I arrnourer to unpack rocket rnotors.

I armourer to check the rock"et pods'

I arrnourer to check the rocket warheads.

Z arrnourers to check the rocket rnotors"

2 arrnourers to assernble rockets.

-r '\ :.i 1t:'! ill fe{ i -. { 4 e .'' ..1 '.:r 
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+.9 4 arrnourers to lit the rockets into the pods, and to attach the pod

(Cont'd)
noses and tailcones.

B drivers to haul fuzed pods frorn the rrready-use" stores to the

aircraft at the loading point" However, these rnen would be mernbers of

the squadron servicing crews, rather than part of the staff for the arrn-

arnent facility, Therefore, they have not been included in the total.

nurnber of rnen al.i.ocated to the faciliiy.

ZI



5.

5. I

A VR O A tRcflA F r t t 4/, t rED €F*,"rm*

ARMAMENT FACILITY FOR TWO CF-IOO SQUADRONS ARMED WITH
SPARROW II MISSILES

G eneral R equir:erne nts

In this chapter, the arrnarnent, facilrty rs descrrbed as it would be used to

serve two squadrons of CF-100 aircraft ar:rrred with Sparrow Il guided

rnissiles" Guided rnissrles, unlrke 'the 2.75" rock.ets, are d.esrgned to

lTtanoeuver at supersonrc speeds and to steer the-rselves to iherr target

without hurnan .rnonitorlng. To achleve these objectives, they contain

highly refined rnechanrsrns and cornpircat,ed el.ectronic cornponents.

Also, because of their size and the kri.ing power cl their warheads,

only a few are l.aunched at any one target. Thus, it rs imperative to

ensure that each rnissile is serviceabl.e before it is launched, and its

reliabiliiy rnusi not be irnpaired by exposure or rough handling. Inspec-

tion and checking ol the rnissile sub..systerns (radar, auto-pilot, elec-

tric s, hydrauhcs, pneurrratics) wiii be requi.red when the rnissiles are

prepared lor frring, even though rnost of these systerns cannot be tested

realrstically on the ground" However, excesslve testing is to be avoided,

since rnissiles are designed for use once only and sorrle coulponents are

liable to be \vorn out by too much testing and servicing"

These characteristics have Led to requirements for heated storage areas

for the guidance and control assernblies, covered passages between the

buildings, and air-conditioned, dust-free roorns for testing a:ed assena-

bling the hydraulic and electronic corrponents. Thus, a rnissile test

and assernbly building is proposed for the area which was used previously

UNOM$SsFIED ))



5. 1

(Contrd)

A L/* O 4 rRC*.4 r: f I / /W' I FO

",mp**

for pod storage, and the rrready:useil storage building would be enlarged

and heated" The rnissile building, fuzing buil.ding and tt ready-use" stor-

age building would be joined by covered passage ways" The layout of the

arrnarrlent facility, with these buildings added, is shown in Fig. 6.

The rnissile corrlponents wouLd be brought to the cornpound by truck and

taken to the designated buildings for storage. Explosives would be store.d

in the two rnagazines, and the guidance and control assernblies would be

taken to the rnissile test and assernbly building" When rnissiles were to

be prepared for firing, the rnotors and warheads would be drawn frorn the

rnagazines and taken to the fuzing building" There, they would be un-

packed, checked, and assernbled to serviceable guidance and control

assernblies which would have been brought frorn the rnissile test and

assernbly building" Fultry assernbled rrrissil"es would be taken from the

fuzing building and put into " ready-usert stores, unless they were needed

at the aircraft loading point for instalLation on to an aircraft.

It is generally accepted at present that, when guided rnissiles are usedr

at Least two should be fired at a target in order to achieve the required

probability of kill" In keeping with thi.s, the CF-100 installation is based

on carrying four Sparrow II rnissiles, thereby giving the pilot the option

of rnaking two attacks by firing two rnissiLes on each Pass, or one attack

firing alX. four rnissiles. On the CF-100 aircraft, the rnissiles will be

rnounted externalLy on fixed pylons under the wings. For jettisoning,

ur{cl&$s1FrE0 z3
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5. 1 the pylons and launchers rernain with the aircraft and only the missiles
(Cont'd)

are dropped.

In accordance \e'lth an RCAF draft report outl"ining the logistics, marn.

tenance, and servrcing poiicres for its squadrons arrned with Sparrow II

rnissiles, ihe present arrnarnent facility has been desl"gned to serve two

squadrons, each having l8 aircraft" Of these, lZ attcrait per squadron

are assurned to be serviceable for cornbat operations, and ii is specrfred

that facilities rnust be avarlable to turn around 4 aircraft per squadron

in l5 rninutes. Corr-rbal stocks of rnissiles have been specifred al 256

rnissiles per sqr:arircn, of which at least 120 rnissii.es per squadron are

to be stored r:eady fcr irnrnediate use"

Description of Sparrovr II

General

Sparrow II is a boost-ghde rype ol rnissile which is accelerated to high

supersonic speeds by a solid-propel!"ant rocket rnotor and then glides

for the rernainder of its fiight to the target" Its wings are locked for

0. Z seconds after launch to prevent violent rnanoeuvring until the rnis*

sile is clear of the launch aircraft, and an arrning device keeps the fuze

and warhead ,,safe'r until the rnrssile is well away frorn the traunching

arrc raft"

Some of the partrculars of Sparrow II are noted below:

Length I48"

Diarnete r 8"

'",mm**

5"2

5"2"1
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(Cont'd)

'Wrng Span

Weight

Maxrmurn Range

Max. Manoeuverabil.ity 2g

Maxirnurn velocrty

Operatronal ALtrtude

,rrp**
40.12'r

420 l"b s.

Up to 6 nautical rnile s

3000 ft/sec "

100 to 60,000'

A sketch of Sparrou, II rs presented rn Fig" 5 to show the rnajor cornpon-

ents" These are descrr.beci in the following sub-sections.

5. Z. Z Radar and Guidance Assernbiy

Sparrow II is an active rnissile, having a srnalL powerful K-band radar

set to obtain its own guidance inforrnation" This inforrnation is used to

steer the rnissile and also to assist the fuze in detonating the warhead at

the point where rt will do the rnost darnage"

The radar: and guidance cornputers are located in the nose section of the

rnlssrle, and forrn a self -contained unit except for prirnary power. An

aerodynamr.cally fair, electrical"ly transparent radorne shields the

antenna as sernbly.

5" Z" 3 Hydraulics and Power Supply

The wings of Sparrow II are rnovable and are actuated by an hydraulic

systern consisting of three electrically controll.ed transfer valves, each

operating a rarn. An accurnulator, charged with nitrogen to 3500 p. s.i"

pressure, supplies hydraulic fluid at an operating PrPssure regulated

between 1?00 and 2500 p"S 
itbT,#$SffiflE0of 
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5.2.3 accurnulator rnay be deleted and a turbine-driven hydraulrc purnp rnay be

(Cont'd)
fitted in rts place.

AURO ,.r,*CRAt { Itt4trFD

5.2. 4

5"2.5

Prirnary electrical power rs obtained frorn a turbine-driven alternator

which gives 750 VA at 4000 cps and 500 VA at 400 cps" D" C. voltages

are obtained by rneans o{ a transforrner and rectif:.er unit" A charge of

ethylene oxide liqurd fuel propell"ant generates the gas which drives the

turbine. Prior to launch, power and the antenna slaving signals are

obtained frorn the launchrng aircraft through an urnii.i.cal plug.

Auto -Prlot

Fast, accurate response to guidance cornrnands is achieved by rneans of

an acceleration cornrnand auto-prIot governing hydraulic actuators. A1 so,

the auto -piJ.ot provrdes autornatic flighi stabilization and keeps the rate of

roll within acceptable lirnrts" It contains only 10 electronic tubes, which

1s a slgnificant feature regarding reliabiLity of the rnissile"

Arrnarnent Systern

The arrnarnent systern consists of three elernents; a fragrnentation-type

warhead whrch contains a 14 1b. high-explosive charge and which weighs

approxirnately 49 l"b.; a proxlrrliiy fuze to burst the warhead at the point

for rnaxrrnurn clarnage; and a safety and arrning device which prevents

detonation and delaysarrning the warhead untit the rnissile is weltr away

frorn the launching aircraft"

Propulsion Systern5.2.6

The Sparrow II rocket rnotor is a so,1i-d-Pl9Re}lant, internal-burning

ullG&r$SEtlED Z6
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5"2.7

5"3

charge contained within a thin:walIed cylindrical charnber assernbly. It

weighs 117 lb. before burning, including 70 1b" of propellant, and pro-

duces approxirnately 8000 lb. thrust (at 600f) for 1. 85 seconds" Burning

is initiated by a srnall, trow- shock igniter equipped with a safety switch"

The rnotor is designed for operations in ternperatures frorn -?5oF to

+l5ooF, so that no external ternperature control is required"

Wings and Fins

Fixed cruciforrn tail surfaces provide aerodynarnic stability for the

Sparrow II and control is achieved by rnoving lhe wings. A1l" of the sur-

faces are of plug-in type and rnay be attached or rerrloved quickly frorn

the body of the rnissile. Because of this, a rninirnurn of 'r ready-use"

storage space is required, since {he rnissiles can be stored with tJre fins

and wings rernoved"

Missile Handling and PreParation

It is expected that the Sparrow II will. be shipped to the air bases in seven

packages, broken down as below in order to cornply with RCAF explosive

orders:

1. Radorne, guidance, auto-pilot, power supply, fuze, and control

assernblies"

Z" Motor assernbly (Group 6, Category Y explosive)"

3" 'Warhead assernbly (Group 7, Category Z expLosive)"

4. itrings and tail fins.

5. Motor igniters (Group 6, Category X explosive)"

%a&r:BH,B

6,

,l
t* Z7



AY*O .-rrP(fr.t1F{ tt tttffD '"'w**
5. 3 6. Warhead detonators (Group I0, Category Z explosive)'
(Cont'd)

7. Safety and arrni"ng rnechanisrn.

Packages 2,3,5,6 would be stored in the rnagazines and would have to be

handled in accordance with RCAF Magazine and Explosive Safety Orders.

Iterns L,4,7 would be taken to the rnissile test and ass'ernbly buil.ding and

stored there until they were needed"

Package #I, which contains the electronic, instrurnent, and, control

section of the rnissile, will be a herrnetically sealed container fitted

with a desiccator and a hurnidity indicator. When packaged in this rrlanner

and protected frorn extrernes of ternperature, this assernbly should have

a shelf life of at least two years" It is assurned that the other cornPon-

ents of the rnissile would also be packaged for long-terrn storage"

The two wragazines in the arrnarrrent facility would be adequate for storing

the explosive cornponents of the 512 rnissiles that are reguired to support

two squadrons at the air base. The warheads (Group 7, Category Z

explosive) would be stored in one rnagazine, and the rnotors (Group 6,

Category Y), ignitors (Group 6, Categroy X), and detonators (Group 10,

Category Z) would be stored in the second rnagazine. However, internal

walls or sandbag partitions would be required in the second rnagazine

to separate the different types of explosive. A11 of the explosive iterns

would be taken to the fuzing building for unpacking, testing, and assernbly

with the non-explosive conaPonents of the rnissile"

corrponents wouldII for firing,

aqffi-mfti
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be unpacked, inspected for darnage, and tested in the rnissile test and

assembly building. The guidance and control sections of the rnissile

would be checked in the air-conditioned, dust-free rooms on a rrgo-no gorr

type of automatic test rig. Details of the tests are not known at this

tirne, but they would include at least function checks of the radar (trans-

rnitter, antenna, and receiver) , the auto-pilot, and the control systerns.

It is estirnated that such a check-out will require about Z0 rninutes per

rni s sile .

After checking, the non-explosive cornponents would be taken to the fuzing

building for assernbly with the explosive iterns, or would be stored in tJre

rnissile test building if they were not needed irnrnediately. Frorn the fuz-

ing building, the assernbled rnissiles would be transferred to the ?'ready-

userr stores, and, to conserve space, stored with the wings and fins

detached. As the rnissiles are drawn from the tt ready-us6n stores, a

final servicing check rnight be required.

No servicing instructions for the Sparrow II are available at this tirne,

but it is expected that the operations would include fitting the wings and

fins, and charging the hydraulic systern and the accurnulator. The shelf

life of 'r ready-use'r rnissiles has been set at 30 days initialtr'y, but will

be increased to 90 days when experience. warrants it" For rnissiles on

aircraft, or with the accurnulator charged, the estirnated shelf life is

4 days. Thus, the arrnarnent facility wiltr have to provide for considerable

llHf*esslHFn ?o
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5.3 recycling of rnissiles as weltr as for storage and for initial testing and
(Cont'd)

assernbling.

5.4 Missile Test and Assernbly Building

It was pointed out earlier in this report that the characteristics of air-

to-air guided rnissiles led to a requirernent for a speciatr building in the

arrnarrlent facility in which the guidance and controt sections of the rnis-

siles could be stored and tested. A sketch of a typical building for this

purpose is shown in Fig. 7 of this report" It is a reinforced concrete

structure divided into two rnain areas; one for receiving, storing, and

shipping the packaged iterns, and the other, an air-conditioned, dust-

free zone for testing and repairing the electronic and instrurnent colrl:

ponents and for storing thern after they have been checked. Access to

this zone is through a locker roorn, and since fernale help rnay be used

in the building, provision is rnade for separate washroorns.

The rnissiles would be brought by truck to the receiving area of the

building and stored in their shipping container. Since the guidance and

control assernblies weigh over 400 lb. in the containers, an overhead

conveyor systern is recornrnended for rnoving thern about and for Lifting

the containers on to tables for unpacking. The rnissiles would be lifted

frorn the containers by a crane and passed through to the air conditioned

testing section of the building on a rrronorail systern" Here they would be

lowered on to rnovable workstands and taken to the special test rigs which

are in separate roorns. Serviceable cornponents would be stored in racks

(F-,,rmF@.
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near the exit leading to the fuzing buil.ding and any rejected rnissiles

would be moved into the faults isolation roorn where defecti.ve items

would be replaced. Adjacent to this is a pressurized instrurnent roorn

with equiprnent for repairing and testing delicate parts such as gyros and

hydraulic cornponents. Storage roorns for spare parts and rejected parts

are located so that they are accessible frorn the faults isolation room.

Office space is provided in the building, since it will be necessary to

rnaintain records of serviceability and failures of individual parts, par-

ticularly in the early days of using rnissiles.

It should be noted that the facilities for this rnissile test and, assernbly

building could be provided in the squadron electronics rnaintenance

hangar, since the equiprnent and trades which are required are sirnilar

in nature. This would rnean that fewer personnel and less equiprnent

would be needed inside the explosives danger area, aLthough it would of

course irnply hauling serviceable guidance and control assernblies long

distances to the fuzing building by truck or trailer.

I'uzing Building

In the proposed arrnarnent facility for squadrons arrned witJr air-to-air

guided rnissiles, the fuzing building would be joined to the rnissile test

and assernbly building and to the rtready-use't storage building by

covered passages. This would perrnit the use of light, rnovable work-

stands on which the rnissiles could be assernbled and transported read-

rly frorn one area to angther.
Ei fr *,*rft*Tjir$ffS
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As with t}le 2.?5" rockets, the explosive iterns (rnotors, igniters, war-

heads, and detonators) would be brought to the explosives receiving area

of the fuzing building for unpacking and checking" Although no details are

available at this time about any tests which rnight be required on these

iterns, it is assurned that only visual inspections and electrical contin-

uity checks will be needed. Serviceable iterns would be transferred to

the fuzing room for assernbly with the guidance and control cornponents of

the rnissile. The fuzing building is shown in Fig. 8, as it would be used to

handle Sparrow II rnissiles. It is expected that only one rocket rnotor test

roorn would be required when Sparrow II rnissiles are being used'

" Readv-Usetr Stores

For use with Sparrow II rnissiles, the existing " ready-use'r storage build-

ing would have to be enlarged to provide covered access to all of the

storage cornpartrnents and it would have to be heated" The ten cornpart-

rnents, each l5twide and 25r deep, would have sPace for up to 200

Sparrow II rnissiles, if they were stored with the wings and fils detached.

It is assurned that they would be stored sideways in the cornpartrrents on

racks, a.nd would be lifted in and out by fork-lift trucks.

Just prior to sending rnissiles to the loading point for installation on to

aircraft, a final servicing operation rnay be required. llfhile n'ot known

in detail, it will probably involve fitting the wings and fins and charging

the hyd,raulic systern and the nitrogen accumulator. A srnall, portable'

IIfrctm$$frFIED
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5.6 servicing rig rnay be required in the rrready-usert storage building for
(Cont'd)

this work

5"7 Handling and Test EquiPrnent

An estirnated list of equiprnent for the arrnarnent facility for use with

the Sparrow II rnissile is given below:

- I trailer" This would be required for carrying explosives frorn

the rnagazines to the fuzing building. It was also needed for the faciliyt

handling Z" 7stt rockets"

-l (possibly 2) overhead, travelling cranes in the rnissile building.

These would be required for handling incorning and outgoing rnissile

containers, and for tranferring rnissiles to the test area"

- 8 (rninirnurn) rnissile assernbly dollies. These would be used for

rnoving the rnissiles around in the test and fuzing areas and to support

the rnissiles during the test and assernbly operations.

- 2 electric fork-1ift trucks. These would be needed in the rnissile

building and in " ready-userr stores for lifting rnissiles into and out frorn

storage racks, and for loading thern on to trailers for transportation to

the aircraft loading point.

: 8 trailers per squadron. These would be used for hauling rnissiles

to the aircraft loading point, Racks, to carry two rnissiles per trailer,

would also be needed. They would be squadron equiprnent, and fhe

number is based on serving 4 aircraft per squadron in a 15 minute period"

- 2 guidance and control systern test rigs" These would be of an

autornatic rt go -no go " lVpe., _-rto.O"1lr1,19*$ji$
STCRET

d by tJre rnissile contractor.
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No details are available at present, although it is assurned that the unit

would supply electrical power, electronic signals, hydraulic fluid, and

high-pressure nitrogen to the rnissile for the tests" Although one test

rig could handle initial testing of rnissiles at a rate high enough to support

two squadrons (since a full test requires only Z0 rninutes), two rigs would

be desirable because rnissiles would require recycling at frequent inter-

vals. The services required rnight include 4 KVA of electrical power

and cooling rrleans for the hydraulic systern"

- 2 radar target sirnulators. These would be charnbers, approxi-

rnately 4t x 4t x 4t for absorbing the radar energy which is radiated during

the tests"

- rniscellaneous test rneters and special tools for testing and repair-

ing defective electronic and mechanical parts of the rnissile"

-'1 rnissile servicing rig" This rnight be required in the rt ready-use"

storage building for ch.arging the::nissile hydraulic systern with fluid and

the accurnulator with nitrogen just before the rnissiles would be taken to

the aircraft loading point. It is assurned that nitrogen bottles would be

used on the rig and that no hydraulic purnps would be required.

- no rnajor changes would be required for the fixed equiprnent in the

fuzing building. It is probable that benches would. be re-located and that

a different test set for the rocket rnotors would be needed"

5. 8 Power and Services

In converting the arrrarnent facility to handle Sparrow II rnissiles in place

of 2.7 5" rockets and pods, no rnajor changes would be required in the

UKffi$infi*.ffi 34
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necessary services. 14later and sanitary sewers would already have been

supplied for the fuzing building and would have to be extended to the rnis-

sile building to handle the washrooms, air conditioning unit and possibly

cooling for the hydraulic systems on the rnissile test rigs" Heating and

lighting would be available for the fuzing building, but would also be

required for the rnissile test and assernbly building and for the ff ready-

userr storage building. Additional power would be needed in the rnissile

test building for the test rigs, but since no details of the test rig are

available, the arnount is not known" It is estirnated that about 8 KYA

rnight be required for the two rigs.

Personnel Required

It is estirnated that, excluding supervlsion and clerical staff, at least

18 rnen wilL be required to operate the arrnarnent facility for two squad-

rons of CF-100 aircraft arrned with Sparrow II rnisstles" They would be

used as below:

- Z fork-lift operators. These rrren would be needed to transport

explosives frorn the rnagazines to the fuzing building, and to lift rnissiles

into and out of storage racks.

- 3 rnen to handle and unpack the rnissiles and containers corning

into the rnissile building, and to load the rnissiles on rnovable workstands.

- 5 arrnarnent systerns rnen to test the guidance and control systerns,

and to correct faults"

- I rnan to transPort

the buildings.

rnissiles on dollies frorn one area to another in

uHst"e$$[FIED 35



Avpo ,.rtntP.4l t tr't.f/{f D
m*
ffi-(s-rgr r%*
ffiffi

5,9 - I arrnourer to unpack explosives.
(Cont'd)

- I arrnourer to inspect the warheads and detonators"

- I arrnourer to inspect the rocket rnotors and igniters.

- 4 arrnourers to assernble rnissiles"

- I drivers to haul rnissiles to the aircraft loading point.

Since the latter would be squadron personnel, they have not been included

in the total nurnber of people required to staff the facility.

rlttu-fu&$'$ffilED 3('
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ARMAMENT FACILITY FOR ONE CF.I05 SQUADRON ARMED 1VITH
SPARROW II MISSILES

General Requirernents

In this section of the report, the arrnarnent storage and test facility is

described as it rnight be developed to serve one squadron of CF:105 inter-

ceptor aircraft arrned with Sparrow II guided rnissiles. The arrnarnent

installation of the CF-105 aircraft differs frorn that of the CF-100 in

that the rnissiles are carried in a serni-subrnerged position in a rernov-

able weapon pack which fits into the bottorn of the fuselage. The pro-

cedure which is proposed for reloading the aircraft is to rernove the

ernpty pack and to replace it with one that is loaded" The irnplications

of this concept are irnportant with respect to the arrnarnent storage and

test facility and it would therefore be helpful to review the reasons for

adopting the weapon pack concept" These are:

(r) Internal or serni-subrnerged stowage has been chosen for the

rnissiles because it causes less drag than an externaL installation and

consequently it irnproves the perforrnance of the aircraft. However, the

rnissiLes rnust be lowered clear of the fuselage skin line just prior to

launching and this requires a systern of rnechanical links, doors, hydrau-

lic actuators, and electrical signals and switches. It was considered

advisable to have all this equiprnent in a self-contained rernovable pack

so that, should any corrponent becorne unserviceable, a serviceable pack

could be quickly substituted rather than rnaking the entire aircraft

unserviceable.

(b) By rnaking the airc raft prirnary structur e

GnrDst ',,,i1$-8ffit}

independent of the
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arrnament bay structure, any changes in the type of arrrrarnent to be

carried could be accornrnodated with the least amount of change to the

aircraft. This greatly expedites the incorporation of such changes and

saves money. It has already paid a significant divident in this respect,

before the aircraft has even flown.

(") It rnakes it feasible to conternplate the possibility of interchange-

able arrnarnent packs carrying d.ifferent weapons or stores. This rnakes

the aircraft rnore versatile frorn a tactical point of view.

(d) Reloading the aircraft by changing arrnarnent packs perrnits the

specified ,rturn-around" period of l0 rninutes to be rnet cornfortably, as

far as the arrnarnent is concerned" This has al.ready beea dernonstrated

d.uring the aircraft rnock-up conference. It is extrernely doubtful whether

the ttturn-aroundtt requirernent can be rnet any other way with the arrna-

rnent which is conternplated at present.

To load, rnaintain and store these arrrrarnent packs, an additional build-

irg, approxirnately g6twide and 17Zt long, is proposed inside the arrna-

rnent cornpound. It would consist of two rnain sections: one for storing,

repairing and rnaintaining unloaded packs and dollies; the other for

servicing and reloading packs and for storiag thern in the loaded con-

dition" As shown in Fig. 9, this " packl building would be located

between the rnissile I'read,y:userr stores and. the gate leading to the air-

craft loading point"

The rnissiles would be prepared as outlined in the previous chapter of this

., **ilncs.*eBEtEu! JR
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report, so that no alterations to the arrnannent facility would be required

in this respect. In assernbling the rnissiles, however, it rnay be neces-

sary to check the rigging of the wings and fins, since on the CF:105 instal-

lation the clearances will be srnall between tJre rnissiles and the arrnarnent

pack structure" lMhen required, serviceable rnissiles would be drawn

frorn the rnissile trready-uset' stores and loaded into arrnarrrent packs in

the 'rpackn building. After loading, the packs would be taken to the air-

craft loading point and hoisted into aircraft, or, if not required irnrned- 
,

iately, they would be stored in staltrs in the pack building. The packs

would be transported and stored on dollies sirnilar to that shown in

Fig. lO. These dollies also serve as hoists for lifting the packs into or

out of aircraft and pack servicing stands"

It should be noted that the rernovable arrnarnent pack concept does not

preclude loading rnissiles directly into the aircraft. If this wetre done,

the rnissiles would be taken frorn the 'rready-use'r rnissiles stores

through the pack building to the aircraft loading point on rnissile traas-

port dollies and would be fitted to the launcher rails while the pack was

in the aircraft. However, it is presently felt that this proeedure would

adversely affect the aircraft turn-around tirne and this ls discussed

further in Para" 6" Z" ? of this report"

It is understood that, with the CF-105 aircraft, a single squadron con-

sisting of lZ fighter and. Z trainer aircraft is to be stationed at each all-

weather air base" Of these aircraft, 5 fighters are considered to be

ru*&hls$tttEB 3s
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serviceable for cornbat operations and the squadron facilities are to be

capable of turning around 4 aircraft in any l5-rninute period. With this

decrease in the nurnber of active aircraft at each base, the nurnber of

rnissiles to be stored and handled could be reduced to 250 (".y) so that

the rnagazines, rnissile building, fuzing building, and other buildings as

planned for the CF-100 would be rnore than adequate" However, to rneet

the turn-around requirernent, a serviceable loaded pack rnust be avallable

for each aircraft as it returns frorn a rnissioa, so that at least IZ packs

are required^ to support the 5 active aircraft" The nurnber of spale

packs required over and above this nurnber depends on the total aurnber

of sorties likely to be required and on the serviceability of the packs

after firing" For this prelirninary report, it ls assurned that 18 packs

are allocated to each squadroa and that initially 6 would be install'ed in

serviceable aircraft, 6 would be stored serviceable and loaded, a:1d 6

would be stored serviceable and ernpty, or would be undergoing routine

rnaintenance or repair work. In addition, if it is assurned that the dur-

ation of each sortie is t hour, the pack servicing facility should probably

have 3 rrpack servicing stands'r , since servicing and reloading a pack

wiLl. require'about 30 rninutes. While it rnight be argued tha't 2 ttpack

servicing standsil would be adequate, since solne packs rnay be unservice-

able after firing and therefore could not be reloaded, the additional

capacity would perrnit solne rninor pack repairs and adjustrnents to be

rnade. Further inforrnation is required concerning the totaL number

of sorties and the serviceability of the arrnarnent pack after firing'

40g"#{nET .--.\
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before the design of a pack servicing facility can be finalized.

CF- I 05 Arrnarnent Package

Description

The arrnarnent pack which is being designed for the CF-105 aircraft at

the present tirne will stow four Sparrow II guided rnissiles in a serni-

subrnerged position and lower thern clear of the fuselage skin line just

before they are launched. This pack will be approxirnately 16 ft" long,

10 ft. wide, and will weigh about 3800 lb" when loaded. During an

attack, either two or four rnissiles rnay be fired, and if only two are

selected, the outboard rnissiles will be fired first. Only those rrissiles

which are selected for firing will be lowered during the attack phase.

'When the rnissiles are in the stowed position, the openings where the

wings and fins pass through the skin Line wilL be sealed by roltr-type

doors. These will open inwardly while the rnissiles are being lowered

and after the rnissiles have been fired the launchers will be retracted

part way so that they will cover the openings which had been filtred Pre-

viously by the rnissile bodies. Jettisonable fairings rnay be required

over the exposed portions of the rnissile bodies to perrnit temperature

control and to provide protection frorn stones, mud, or ice thrown up

during take-off" Extension of the rnissiles, inctruding operation of the

doors, will be accornplished by rneans of a systern ofrnechanical links"

These will be powered by hydraulic actuators which witl be controlled

by electrical, signals and switches and hydraulic power is obtained frorn

6"1
(Cont'd)
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the aircraft utility hydraulic system which can supply 40 U. S. gallons of

fluid per rninute at a pressure of 4000 p. s.i. One accurnulator is fitted

in this systern, but it is not large enough to perrnit any functioning of the

pack without the purnps running or, alternatively, an external supply of fluid"

A11 hydrautic and electrical connections between the pack and the aircraft

will be through ,'quick*disconnectt' couplings, and for safety, alL rnissile

firing signals will be brought through one electrical connector which will

be rnounted at one side of the pack. Making this connection will con-

stitute arrning the aircraft. " Hangfire" rnissiles wili. be jettisoned auto-

rnatically in cornbat operations, but for training rnissions provision wilX.

be rnade to retract the rnissiles if they fail to fire.

The CF-105 arrnarnent packs are designed to be fully interchangeable

between aircraft and will be attached to the aircraft at fo'ur pick-up

points, one at each corner of the pack Of these, only the rear attach-

rnents will be jigged, and precise jigging will only be required for their

distance apart. The two front pick-ups will rnate with self-aligning

fittings in the aircraft and therefore they will not. require careful jig-

ging. A11 attachrnents will be locked and unlocked individually and wilL

be operated rnanually frorn outside the package without rernoving any

panels.

Reloading the CF-105 Aircraft

With the CF-105 aircraft, it will be possible to reload in two ways.

6,2 Z
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A. By rernoving the used armament pack and replacing it with

another that has been serviced and loaded away frorn the aircraft.

B. By servicing the pack and loading missiles into it while it is

fitted to the aircraft.

However, if the specified turn-around tirne of 10 rninutes for the aircraft

is to be rnet, only the first of these rnethods seerns feasible at the

rnornent.

The design of the sparrow II pack has not yet progressed to a state

where detailed servicing instructions can be specified, but for the pur-

pose of this prelirninary report, schedules have been assurred for

servicing the pack and for each rnethod of reloading the aircraft' These

are given below:

(") To reload the aircraft by changing packs, it is believed that the

following operations will be necessary:

1" Disarrn the pack by disconnecting the rnissile firing circuits'

z" Depressurize the aircraft utility hydraulic system.

3. Disconnect the hydraulic and electrical couplings between the

pack and the aircraft.

4. Rernove the used pack frorn the aircraft'

5. Check the rnissile auxiliary circuits using a special test set'

6" override the ground safety switches and check the missile firing

circuits for straY voltages'

7 " Reset all safetY switches"

HH0&B$S[HED 43
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6" z. Z 8. Install a servlceable, loaded pack into the aircraft.
(Cont'd)

9. Make the hydrauitc and electrical connectrons between the pack

and the aircrafi.

I0. Reset the depressurizing valve in the utility hydraulic systern.

I 1" Arrn the pack by connecting the firing circuits

It has been dernonstrated on the CF-105 rnock-up that an armament pack

can be rernoved and re-installed in about 4 to 5 rninutes" Since the checks

on the aircraft circuits should not exceed 5 rninutes, the specified 10-

rninute turn-around for the aircraft can be rnet by this rnethod"

The used pack would be taken to the 't pack'r building in the arrnarnent

storage and test facility and hoisted into a servicing stand for reloading.

A prelirninary schedute for reloading the arrnarnent pack is offered

below"

I. Connect the hydraulic and electrical couplings between the pack

and the servicing stand"

Z. Lowe r the launcher s.

3. Rernove any unfired rnrssiles so that the pack may be tested

without risk of firing any rnissiles.

4. clean the pack to remove any corrosive deposits left by the

exhaust gases frorn the rocket rnotors.

5. Inspect the pack for darnage.

6. Test the pack in 1ts various firing rnodes. This would also

include etectrical and electronic tests uslng durnrny rnissiles and

durnrny rnis sile auxiliarie s"

*- ^_
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7" Reload the pack with serviceable rnissiles from the 'rready-use't

rnissile stores.

Retract the rnissiles and launchers.

Disconnect the hydraulic and electrical servi.ces"

Rernove the loaded pack frorn the servicing stand and transport it

to the aircraft loading point for instalLation into an aircraft, or

put it into 'r ready-usetr pack stores.

It is estirnated that a pack would have to be in a servicing stand for

25 to 30 rninutes to cornplete this work" This would include 5 rnin-

utes to unload unfired rnissiles, 10 rninutes to clean and inspect the

pack, 5 rninutes to test the pack, and l0 rninutes to Load rnissiles"

(b) To load rnissitr"es directly into the aircraft, the sequence of operations

is believed to be:

1" With one engine still idling in order to provide hydraulic and

electric power, disarrn the pack by disconnecting the rnissile

firing circuits and lower the rnissile launchers"

Z" Shut down the engine.

3" Unload unfired rnissiles to perrnit testing the pack without risk.

4" Connect external hydraulic and electrical Power supplies to the

aircraft"

C1ean the pack to rernove any corrosive deposits left by the

exhaust gases frorn the rocket rnotors.

Inspect the pack for darnage.

Check the pack and rnissile auxiliaries for correct functioning"

5"

6"

7"
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8. Override the ground safety switches and check the rnissile firing

circuits for straY voltages.

9. Load rnissiles on to the launchers"

10. Retract the launchers"

ll. Disconnect the hydraulic and electrical external Power supplies"

lZ" Check the cornpensator level in the aircraft utility hydraulic sys-

tern and top up with fluid if necessary.

13" Arrn the aircraft by connecting the rnissile firing circuits"

Usingthistechnigue,th"@turn-aroundtirnewou1dprobab1ybe

ZS to 35 rninutes, allowing 5 rninutes for unloading unfired srissiles,

I0 rninutes for cleaning and inspecting the pack, 5 rninutes for test-

ing, l0 rninutes for loading rnissiles, and 5 rninutes for servicing the

utility hydraulic systern. If fairings should be reguired over the

rnissiles, they would be fitted after the missiles were retracted and

while the utility hydraulic system was being serviced"

Handling the CF-105 Arrnarnent Pack

It has been explained that the presently preferred procedure for re-

loading the cF-105 aircraft is to rernove the rtused't arrnarnent pack and

to replace it with another one that has been serviced and loaded. Also,

the 'rusedil pack would be taken to a building in the arrnarnent storage

and test facility and would be hoisted into a rig for servicing and

reloading. rffhen it is considered that the pack is approxirnately 16 ft.

long, 10 ft. wide, and weighs about 3800 lb. when loaded, it is readily

4(,llHl}n ffisf,rntn
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appreciated that power equiprnent is required for all handling operations"

For transporting the pack and lifting it in and out of an aircraft or a

servicing stand, a rtweapon pack hoisting dotrLytt has been designed by

Avro Aircraft Ltd" It will be fitted with a towing bar and steeriag gear to

perrnit rapid towing behind a tractor. It should be noted that the dolly has

been designed for towing the pack sideways only, since the pack rnust be

towed under the aircraft frorn the side" Provision has been rnade to

unlock and castor the wheels to perrnit lirnited lrrovernent in the fore-and-

aft direction, but no towing bar has been provided for this.

To instalJ. a weapon pack in an aircraft (or servicing stand), tJre pack is

towed on its dolly to a point underneath the arrnarnent bay and four

cables are attached frorn the dolly to lifting points on the aircraft struc-

ture. By rneans of these cables, pneurnatic actuators in the doLly raise

the dolly with its pack until the four attachrnent fittings between the pack

and the aircraft are engaged and can be locked. The advantage of hoist-

ing the pack by rneans of cables is that it wiltr align itself autornatically

with the aircraft pick-up points and therefore no accurate positioning of

the pack underneath the aircraft is required" The dolly is then lowered

to the ground. and the cables are detached frorn the aircraft. Pack re-

rnoval is accornplished by the reverse process. To illustrate this hoist-

ing operation, Fig. 10 shows an early CF-105 arrnarnent pack being

lifted into the aircraft rnock-up on a hoisting doltry' The power for the

pneurnatic actuators is "tt"Uftt0Th$$lFt[$ich are rnounted on the
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do1ly and charged to 1800 p" s. i. These bottles are adequate to hoist a

loaded pack into an aircraft six tirnes without recharging. In addition to

using the dollies for transporting and hoisting the packs, it is proposed

that they be used for supporting the packs whenever they are being stored,

either loaded or unloaded. On this basis one doli.y would be required for

each arrnarnent pack, or a total of 18 per squadron of LZ aircraft, based

on the considerations discussed in Para' 6' 1"

Missile Pack Building

In line with current thinking to keep all the arrnarnent functions and

equiprnent in one area, a building apProxirnately 95f wide aad 172rlong

is proposed for the arrnarnent cornpound with facilities for handLing,

testing, and storing CF-105 weapon packs. As shown in Fig' 9, it

would be attached to the rt ready:use't rnissile storage building, and would

have a door near the gate leading to the aircraft loading point' Thus'

rnissiles could be brought easily to the packs for loading, and the loaded

packs could be taken directly to the aircraft loading point" A typical

MissilePack Building is shown in Fig 11"

The pack must be rnounted in a servicing stand for reloading and' because

of its size and weight, it is considered advisable to hoist it once only and

to carry out all servicing operations - unloading, cteaning, inspecting'

testing, and reloading in one location'

To sustain 6 aircraft that are flying one hour cornbat rnissions, three

servicing stands will probably be required since about 25 to 30 rninutes

-- SESB-EI- .- ". 48
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will be needed for servicing each pack. 1trhile no detailed design is sub-

rnitted for the servicing stands as yet, it is suggested that, for safety,

they be in the forrn of cornpartrnents approxirnately 24twide and 20tdeep

with all partitions rnade frorn reinforced concrete. Pack attachment fit-

tings and hoisting fittings could be suspended frorn the roof of each corn-

partrnent so that the pack could be hoisted and rnounted in the sarne way

as on the aircraft. Each loading compartment would require an hydraulic

supply of 40 U S. gallons per rninute at 4000 p. s.i. for 2 to 3 seconds for

each operation of the rnissile lowering rnechanisrn, and electrical power

for operating the pack and any test equiprnent. In addition, water and

drains would be needed for cleaning the pack after firing.

Opposite the pack loading cornpartrnents would be four rrloaded pack"

storage staIls, each with space for two loaded packs on hoisting dollies.

In between, sufficient space would be left oPen to enable tractors to

rnanoeuver easily while towing packs on dollies.

In the rnaintenance part of the building, one pack rnaintenance cornpart-

rnent would be provid.ed. It would be identical to ihose used for servic-

ing and reloading, and could be used for reloading packs if necessary.

Storage areas would be included for serviceable unloaded packs, hoist-

ing dollies, spare parts, and tools. Unserviceable packs would be left

outside the building until the rnaintenance stand was free.

Space would also be provided for a washroorn, a staff roorrt, and an equip-

rnent roorn. This latter would house the hydraulic purnps and generators
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which are needed for operating and testing the pack rnechanisrns and an

air cornpressor to supply air for the bottles and tires on the hoisting

dollies.

Handling and Test EquiPrnent

The equiprnent which is required for handling and preparing the Sparrow

II missiles has been outlined in Section 5.7 of this report and is not

repeated here. The only change that rnight be needed would be in the

rnissile transporter, since the height and spacing of the rnissile launch-

ers is not the sarne on CF-100 and CF-105 aircraft"

For the CF-105 arrnarnent packages, a preliminary list of equiprnent is

offered below:

- l8 arrnarnent pack hoisting dolLies, based on having a dolLy for

each arrnarnent pack.

- 8 tractors. Two would be required for rnoving packs in the pack

building, and one to serve each of the six active aircraft.

- 1 crane (overhead or rnobile) with at least 3 ton capacity. This

would be needed for lifting a pack if a dolly becarne unserviceable and

had to be replaced.

- 4 arrrrarnent pack test sets" Although not yet designed, the test

sets would be required to sirnulate the rnissiles and the aircraft fire

control systern to the extent that each pack could be tested fully prior to

loadrng.

b"J
(Conttd)
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5.4 - Miscellaneous tools for rnaking repairs, and adjustrnents, to the
(Cont'd)

weapon packs.

6"5 Power and Service

If CF-I00/Sparrow II squadrons were re-equipped with CF-105 aircraft,

it has been suggested that a weapon pack building be added to the arrrla-

rnent facility" This building would require heat, water, and sanitary

sewers, which rnight be extended frorn the other buildings in the arrna-

rnent cornpound. The power requirernents cannot be specified firrnly,

since the design of the weapon pack is not cornplete, but prelirninary

estirnates, excluding lighting requirements, are given below:

@
Hvdraulic: Each operation of the pack takes about 2 seconds and

requires fluid at 4000 p.s.i. pressure at a rate of 40 U. S. gallons

per rninute, so that about 125 H. P" is required for testing eachpack,

or 600 H" P. total, if all of the fluid is supplied directly frorn purnps.

However, by using accumulators and by staggering the testing in the

four pack servicing cornpartrnents, the total power required could be

reduced considerably.

Electric: In order to test the pack and rnissile circuits cornpletely,

it is estirnated that up to l5 KVA per packwould be needed' but if

the pack circuits are checked for electrical continuity only, the

requirernent is practically nil. It is assurned that 15 KVA would be

needed for the pack rnaintenance stand.
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b.5
(Cont'd)

6.6

cornpressed Air: Air rs required at lB00 p" s" i. Ior charging the

bottles on the rnrssile pack holsting dollies. In addrtion, air rnay be

required for chargrng accurrrulators, if they shouid be used in the

test hydraulic systern, and for air driven tools which rnight be used

for reparr work on the packs" A t0 H. P" colTlpressor such as the

Ingersoll-Rand #p3310E (RCAF Ref. 4G/1578) would be adequate for

these services. Thus, excluding lighting, at least 25 IKVA would be

required for the pack building but no total power requirernent is

given, since this is governed by the nu:'nber of packs which rnust be

funcii.oned at any one tirne and by the design of the hydrauhc test

systern"

Personnel Required

For an air base operating a single squadron of CF-105 aircraft, there

wou1d be fewer aircraft to supply and a srnatler stock of rnissiles to rnain-

tain, so that fewer people would be required for testing and assernbling

rnissiles than in the CF-100/Sparrow II case outlined in Chapter 5"

F{owever, additional rnen are needed for servicing the CF-105 weapon

pack and i.t is estirnated that, excluding supervision and clerical staff '

at least 30 rnen wilt be required to operate the armalrrent facility for one

cF.-i05 squadron. This nurnber is broken down as follows:

* 2 fork- iift operato rs. These Irlen would be needed for transporting

explosi.ves frorn the rnagazines to the fuzing building, for lifting rnissrles

in and out of storage racks and for hauling packs and dollies about in the

rnissile pack burlding 
$1
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6.6 - 2 rnen to unpack missiles, to handle rnissile containers and to
(Cont'd)

transport rnissiles on dollies frorn one area to another in the rnissile

test and fuzing buildings.

- 3 arrnarnent systerns men to test the missile guidance and control

systerns, and io correct faults"

- I arrnourer to unpack and inspect the warheads, d.etonators, rocket

rnotors and igniters.

: 2 arrnourers to assernble rnissiles.

- 3 rnen to inspect and test the rnissile packs prior to reloading and

to operate the hoisting do1tries" (One rnan would be required to each pack

servicing rig) "

- 12 arrnourers to bring rnissiles frorn ready-use stores, service

thern, load thern on packs and assist while the packs are being hoisted

in and out of the servicing rigs" (Three crev/s of four rrren would be

needed).

- I rnan to service the hoisting dollies and. to supervise the stores

for spare parts and tools"

- 4 rnen for rnissile pack rnaintenance, including structural, hydrau-

lic, and electrical aspects of the work"

- 5 drivers (squadron personnel) for transporting tJre rnissile pack-

ages between the arrnarnent compound and the aircraft arrning point.
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DISCUSSION

This report has outlined the general requirernents for an arrrrarnent facil:

ity which could be installed at air bases for all-weather interceptor air-

craft. The facility has been designed so that it could be built initially to

store and prepare srnall, sirnple weapons such as the 2.75t' rockets and

pods which are being used at present with the cF*100 aircraft and

developed later to handle i.arger, more cornplex weapons, such as the

Sparrow II air-to-air guided rnissile, either individually, or in cornplete

aircraft loads as proposed for the CF-105 aircraft. The initial stage of

the facility has already been planned by the RCAF to store and prepare

Z"7stt rockets and pods for its CF-100 squadrons and this installation

should be cornpletely satisfactory for the requirernents that were specified.

The introduction of air-to-air guided rnissiles, such as the Sparrow II,

brings requirernents for additional facilities because of the cornplex and

delicate rnechanisms that are necessary for their guidance and control.

In particular, these cotnponents will require heated storage areas and

air-conditioned, dust-free roorns for assernbling and testing.

In the design of the buildings and the fixed installations, it is felt that

allowance should be rnade for handling rnissiles larger than Sparrow II,

since it would be feasible to install rnissiles up to 15 ft. in length and

1200 lb. in weight on either the CF:100 or CF-I05 aircraft. Also, it

should be pointed out that the guidance and control parts of the rnissiles

could be stored and tested outside of the explosives area, possibly in an

7"
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7"
(Conttd)

electronrcs rnaintenance hangar. However, this wouLd requr.re transport-

ing the corrrponents long drstances to the fuzrng building for final assernbl.y

with the parts of the rnissrle which contain explosives.

Detailed descriptions for equiprnent to handle and test the Sparrow II rnis-

sile could not be included in this report, because cornplete inforrnation

is not available at the present tirne about the assernbly, test, and servic-

ing operations for this rnissile. Moreover, the concept of the operations

for the CF-1O0/Sparrow II squadrons has been based on an RCAF draft

report which rnight be subject to change" Thus, the estirnates for the

quantities of equiprnent and rnanpower rnust also be considered as prelirn-

inary. However, for the conditions that were outlined for the CF.-lO0/

Sparrow II squadrons, the arrnarnent test and storage facility as described

in Chapter 5 is considered to be adequate.

In Chapter 6 it was shown that the introduction of the arrnarnent pack con-

cept as used on the CF-105 aircraft, would probably irnpose further

requirernents on the arrnarnent storage and test facility" These would in

the rnain consist of a large building and equiprnent for storing, servicing

and rnaintaining the arrnarnent packs. Because of the size and weight of

the pack, power equiprnent would be required for all handling operations

and to this end a hoisting dolly has been designed by Avro for transport-

iag the pack and for lifting it in and out of aircraft or servicing rigs. Also,

considerably rnore power is required to perrnit functioning and testing

the packs and rnore rnen are needed to staff the facility in spite of a sharp
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reduction in the nurnber of aircraft that are served by it. These factors

rnust be weighed against the longer turn-around tirne that would be re-

quired if rnissiles were loaded directly on to the aircraft. At the rnoment,

there is not sufficient inforrnation available concerning the installation

and post-installation checking of the Sparrow II rnissiles to permit a

rational cornparison of the loading tirnes by the two alternative rnethods"

A1so, the Sparrow II arrnarnent pack for the CF-105 aircraft is stil1 in an

early stage of design so that servicing instructions, test equiprnent, and

power requirernents cannot be given in detail" Again, the concept of the

operations for the CF- LA1/Spaxrow II squadron has been based on an

RCAF draft report which rnight be subject to change, so that tJre quantities

of equiprnent and rrlanpower that are given rnust be considered as prelim-

inary estirnates only"

Table 1 shows a surnrrlary of quantitative inforrrraf,i6l contained ilr the

text of the previous chapters"

It is appreciated that rnany equiprnent details are rnissing in this prelirn-

inary study, but this is because fulI inforrnation concerning the assernbly,

test, and servicing procedures for the Sparrow II rnissile is not avail-

able to the Cornpany at the present tirne" However, it is felt that this

report rnay be of use to acquaint rnernbers of the CF-I05 developrnent

tearn with the problern and to forrn a basis for discussion between the

RCAF and the Cornpany"
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L CONCLUSIONS AND RECOMMENDATIONS

An arrnarnent storage and test facrlity rs considered essentral for each all-

weather rnterceptor air base and rt should be l.ocated as close as possible

to the aircraft loadrng or turn-around point"

2" A11 buildings and fixed equiprnent should be designed for handling the

largest weapons that are 1ikeIy to be carried on CF-100 or CF-I05 air-

craft, This could include ordnance of up to I5 ft. in length and 1200 lb.

in werght"

3" The Arrnarnent Storage and Test Facility as planned by the RCAF

handling 2.75,, rockets and pods rs considered to be adequate for

concept of operations that was specified.

'When air-to-air guided rnissiles are introduced, special installations will

be reguired, and will probably include air-conditioned, dust-free roorns

for testing and assernbling the guidance and control systerns, and heated

areas for storing these cornponents. These facilities could be provided

in a special building inside the arrnarnent cornpound"

The Arrnarnent Storage and Test Facility as proPosed by the RCAF for

supporting two CF-IO0/Sparrow II squadrons is considered to be adequate

for the concept of operations that was outlined"

If a requirernent were introduced for cornbined arrnarnent, such as arrn-

ing CF-100 aircraft with 4 Sparrow II rnissiles and Z.7stt rockets in pods,

then additional storage buildings and possibly another fuzing building

would be needed" Explosives Regulations would probably necessitate

building an additional Arrnarnent Storage and Test Facility.

t.

for

the

4"

5"

6.
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8"

9" The water rnains, sanitary sewers and power lines

pound should be rnade adequate to serve the facility

developrnent.

to the

in r.ts

arrnarneat corn-

final stage of

10" Detailed reguirernents for the test and handling equiprnent cannot be speci-

fied at this tirne, since inforrnation is not available concerning the assern-

bly, testing and servicing procedures for the Sparrow II rnissile. Also,

testing and servicing instructions Ior the CF-10S/Sparrow II arrnament

pack cannot be given yet since design of the pack is still in an early stage.

.&
ffie*&ESetosffi*
ffi

Reloading the CF-105 aircraft by changing the arrnarnent pack appears at

this tirne to be the best, way of rneeting the specified arrcraft turn-around

tirne of l0 rninutes, as far as the arrrralTlent ts concerned"

With the introduction of arrnarnent packs, an additional burlding will pro-

bably be required in the arrnarnent corrlpound with facilitres for storrng,

servicing, and rnarntainrng the weapon packs"

B* I'S3Entr&A'sif lsrlr 58



A YNO A'QCPA Ff iJ.WIT€O ,",mffi@

APPENDIX 'A '

REFERENCES

1. General RCAF Magazine and Explosive Safety Orders, EO 30-I-10.

Z, Test Equiprnent for Rocket Systerns - Arrning and Disarrning the Wing-tip

Rocket Pods, Avro Service Bulletin A-196 (To be superseded by EO 25E-Z

and EO 35F-2).

3" Description and Maintenance Instructions for Z" 7 5't Folding Fin Aircralt

Rocket, EO 30-100FF -2"

4" RCAF Logistics, Maintenance, and Servicing Policy for the Sparrow II

Air-to-Air Guided Missile on the CF- t 00 Aircraft (Draft Report).

5" CF-105 Aircraft - Concept of Base Operations, Issue I (Draft Report).

6. Sparrow II (Douglas Aircraft Co. Brochure).

7. The Arrnarnent Package Concept, Avro report dated February I956 and

issued at the CF -105 Mock-up Conference.
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