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IiPAnRffd fI LOADING AND TBAI.ISP0BItsB DOLLY.

Introductiqr

t:e &G.A.F. specificetion for the CE-100 Mad< 6 afueraft cal-ls for t}re deetgn
of suitable ground equipment to convFy ttre nisslle fr.om the rBaff Usen etore
to the aircraft, and to ircorporate a means of raising the rnllsslle fnom the
dolly and loading it onto ttre launcher rail.
On receipt of the B.G.A.!'. report entitled rBaslc Inforraatton Eequired For
Activating An Atr-To-Alr lH.ssile Butlding Progmntt, which covErs t*re ston-
ing, preparation, testing and a d6scription of the Beady Use store, it was
felt that suffj.cj-ent jrrforrnatJ.on was arrailable to prepare a prcIlminary
scheme for the loading do[y. VarLors scheraes rder€ ecnsidered, the most pronr
isi.ng of which appeared to be a sfurpIe do$r, incorporati.rrg a cradle utrich
normally latd below the mid position of ttre nissile. lltren reqrrLred to ralse
the misslle up to tJre launcher ra[I, two cables fron the cradle wcu]d.be att-
ached to llftlng points on the launcher raill and by a oi:npIe mechanical wlnd-
ing gear, the cradle would be raised, carrtrrlng the nJ,ssILe up to the alreraft.
tte prtnciple ad\rantage of thLs scheme belng that the co:rect relatlqnship be-
trrcen the missile and launcher rail would be ensured and ccnsiderable nlopJ.ace-
ment of the transporber doJ.ly tolerated.

Second\r, lt ms cqrsidered ttrat the eqrrlpment shottld be designed so that it
rould be capable of loading botLr the CF-100 and C-105 alrersft. Before rnrch :

wortc on this scheme had been accomplislred, the Gompany r€ceivedl through T.S.D.
a prelinirrarlr speciflcatj.on covering the doI1y requlrenent. Sla speeLf,lcation
re,s based on usLng sclssor type Jack for raislng the nLssile and lncorporated
several a(Justotents to compensate for raisplacenent of the dol-ly under the
rails

As some work had already been done on the first scheme, it uae declded that 1S
would be as well to cornplete this and present bottr schenes for ccnsideratlon.

Bottt schemes are si:rdlar in so m.rch as the nlsstle, complete rrith tXe aseemb\r
and stolege str.etcher are rolled onto tnacks mornted on ttre do[y, the nleslJ.e
wlngs and fLns ntIL be stored on the dolly and lnstalled oa tbe nlsslle aftcr
it has been loaded onto ttre aircreft launcher rdl. tre storage for t}re flls
ls not shown on the dollys illustrat€d in thLs report.

Iguncher &1I Configuration. 
,

*""1:i:n:"riih}}"rl"o*u 
and spacing of the cF-100 rring nourted launcher retl

the C-105 nd.sslle arrangement is illustmt,ed, on f5.gure 2. ft riLL be seen tAat
t\e misslles are staggered bottr fore and aft and in helght. Ihe height shorur
j-s trith ttre package mounted in the airczraft. these heights are not expected
to change significant\r were the package loaded wtdle motrnted ln a serrriclag
stand.
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Propo*,l I scissor Jack operatlcn.

A scissor jack operated loading and transporting dolly generally 1n accordance
r+ith the pr.eliminary R.C.A.F. specification is shown on figure J. It will be
appreciated that the sketch is not very detailed or necessarLly rellects t-tle

best possible chassis configuration. It does, holrever, serve to lllustrate tJre

maln consideration involved in ttre use of tlle scissor jack principle, detalls
of *rich ar.e brief\y discussed below. It l.d.IL be seen from figure 2 that thers
is a considerable difference in height betueen the nissiles nounted ln the C-105
packr the lor.rer pair of ui'rich ls sllghuy hlgher than the Cl'-100 lnstalla tlon.

If the dol}y ls to be used for loading both CF-IOO and C-105 alrcraft, the
minimum height of ttre mlssile on the doIly mrst clear ttre lnboard nail po-
sition of the CF-100 w'lth sufficient reserve to cover ttre heaqy alrcraft ccn-
dition and undercarriage sprind shrinkage due to low temperaturso, and tbe
highest mlsslle posltlon of the C-105 in ttre llght alrcmft condLtj-on. trls
range of movement is shoun of figure J and results ln a rather cumbersone sclss-
or jack.

Oring to the fore and aft staggerlng of ttre C-I05 mlsslle, the alternatives are,
to either load the two higher or lower missiles from the same dolly, or move
the dol\y betueen J.oad each of the staggered mleslles.

the first of the alternatives increases the uidth of ttre dol\r, tn the secoad
altemative unless the doliy is moved, ttre resulting of,f set load ls conslden-
ed too gzeat for the scissor jack, and in anJr case, much longer lsiLs nouLd be
required.

From a study of the C-IOO installation, it r,riI} be seen tltat tte d.ssllee arl
not staggered, and tJ:e distance apart ls rough\y ha1:f way between the staggered
and non-staggered mlssile of the C-105. fn uiew of the foregoing, the scheroo
illustrated i-n flgure 3 ls based on loading non-staggered nlssiles froa the
same dolly into ttre C-105 pack.

General Description

From a study of the B.C.A.F. report of the nrissile f,acillty referr^ed to abwet
it would appear that tno cradles or stretchers are employed to assemble t}te
various missile components, ttrese at€ supported cn rollers nrnning ln two angl€
iron tracks utrich form part of a build up stand. llro ldentlcal stands are
used for each nlissi.le, one caryilg the non explosive portion and t}te other
the exprosive portion. At one point in the assembly, both halves of the miss-
i1e are coupled and both assenrbly stands attached to each other. ftr oompleti.ct
of assembly, both stands rith the nlssile on them ar.e nheeled into t}re r',eady
storres and the nlsslle transferred, complete ui.ttr the siretehers to storage
rpcks.

Ihe missile loadjng and transporter dolJy is fitted rith tro palro o! raiJ.s
similar to the storage racks r,si"rlch are capqble of accepting tbe nissiLe plue
strnetchers, The len[th of the rail will depend on the stretchera plus the add-
itional 12 inches r.equlred in the B.C.A.F. dol1y speclfieation to aIlow for
missile and launcher rail mis-alignment, as the stretrchers rm:st be }ong enough
to support the separate missile compcarents during assembly, it is thcttgbt that

/a



-3-

the doIly rsils plus the additlonal 12 incbes rould in fact be as long as the
misslle.

'Ihe deslgl of the doIly chassis is bornd up wlth the fol-lowiag considerationst

(a) ltrat the front ntreel or a:c1e is sufficiently far fonrard to ensuze that
the towing/steering bar does not come into contact wlt'h the nlsslle at
f\rII Iock.

(b) Ihat the rear wheels ar€ far enorgh behind the C/G posltJ.on to enflrr€
stability under aII ccnditlons of toring

(c) the rear toring attachnent ls far enargh aft so t&at the tor bar of the
noct dolly ln train clears ttre rear of the rnlsslle or rd.Ls.

(d) Ihe wldttr of the chassis is determjned by the r"equirad, traneverse mwo-
ment of ttre scissor jack wtri-ch is the spacing of the mLsslle 3aunchersl
plus 6 lnches of addltlonal adJustment tp easure aI:lgnment (net".R.O.A.F.-Specificatlon) 

.

(") the hlgh and ground clearanee is a comprmise betueen tJre requlred nd.nl-
nnrn height of tire rnissile and t}le extent to nhtch a scLssor Jack can be
collapsid. Due to ttre r.equi.red ninirum height of thd lnlssLle and the
space occupled by a scissor jack capable of a 30 inch ILf,tl lt wculd lPp:eir InpossiUte to nount the scissor jack tragks above tbe chassls members
and r"etain reasonable grornd clearance.

Frcrn ttre foregoing, it wculd appear t}at what ever chassis cgnfigurstlon were
adopted, tire overall dimensions arlg determined by the consideretiona set qrt
above utrich add up to a Large unit.

Operation

1}re missile complete with stretchers is transferred fron ttre Aeady Use storage
racks to the rrails mourited on the do}Iy, and lopked in a rnid posltion. At tltls
stage, the scissor jack ls sltuated between the two sets of rails. If the
jac[ were left attached to elther set of ral1s, the screu Jack and part of tJre

scissor ).inkage would extend far out beyond t}re side of the dolly frane, the
lengih of screw jack'necessarTr to obtain a 30 i:rch llft d.th a snall closed
frefeht is ln therorder of h flet (ref. figure 3) ff the scissors wele rotated
9oo-so ttrat the screw Jack Lay fore and aft tn }[ne rrittr the nissLLe, it then
becomes somethlng of -a problem to operate without the use of a rlght angle drd.ve
@1 an extremeJy long handle. trre torque necessarlr to operete ttre rcLFsors ls
tlre closed hetght position bqsed on a I t/2 stanAard acme thread ls as higb as
160 inchflbs. , tris however, does drop as the angle of ttre scissors becomeg
less acute.

)'
Wittr the dolly:posjEioreA under the aircraft, move the scissor jack from ttre
stowed posi.ttoSr between tbe rails until it is under tbe missile ral} to be
lifted. the; top pJ.ate of the scissor Jack is then attached by a ltating peg
and quiek acti.on'clamp to the rails carrying the ff.eslle. Ihe ratl asserbly
ls released f.ron tts attactrment points to the chassis, and ls tbea free to be
raised by ttre scj-ssor jack.
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With the missile riaised to a point adjacent to the aLrcraft laturching rail,
adJust trensversels as necessary by means of the transverse jack whlch nrna

."io"s the fzqne. l'Level the nlisil,e to correspond tbh t'tre aircraft rrail att-
,tude, ttrls is accolnplished by a secondar1r screw jack loeated ln the top plate
of the scissor 5."f. Limited movement of the ntssile in a plane para1;lel
to the grornd ii a{:irieved. by a centre bolt and slot arrangement ircorporated .
j:r the head of ih;i;;i;;o, i""x. sre nrissile is then r:ncaged so ttrat it can be

.moved back and fo{ttt on the rai-Is.

Fina1ly, raise tLre lrilissile and. manoeuvre as necessary urit+ the mlsslIe mountr

ing lugs engage in lttre launcher rail, push forward until locked'
j'

Lower the dol\y r":t_.r""nb11rr lock the rails on the dolly.framer ulgotnf.e 
=tle

scissor jack, iravirse the jatk across the fraute untll it picks up the seconcl

missire i"a i.ri a{semu:y t6 ue }ifted,, repeat the operatlon described above.

Ib summarize, it isl suggested that the rnetttod described above ts sonertlat cumr

bersome and suffersi,fron the follonLng disadvantagesl-

(a) ttre equiprnent,,as a ttrole is Iarge.

(b) there are mar5rl adJustnrents to be made to ILne up
craft launchillg rail.

(c) Ere opemtlng ,load of the scissor sct€u Jack is
of the range. i

(d) It is difficuit to protect both the screw jack
against sand and moj.sture.

i

i

I

the mlssile rlth the aln'

hlgh over ttre lower Part

and the transverse screr
,

ARt/jry
I
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PBOPOSAL II,

Ihe general arrangement of_ thj.s proposal Ls illustreted on figUre \,. the opel:
ation is shor,rn on"fieur" 5 and tLe ichernatic arrangerynt- of_the. holsttng cradle
;;-ilg,*"-0. - 

Ur" pr6por"i attachment of the cables to the C-100 launcher rail
pfon is shoun on figure 7.

tre proposal conslsts of a d,o}$ on ntrich two pairs of r.ailsl capable- of .receiv-
ine ;tiuiffes eo*pfe6 oi*, their stretrchers ar€ permanea!ry_li*"d. The distance

between the rails is a compromlse between ttre C-I00 and C-105 alrcmft launcher

;"ifr, Bbsessed:oio, and forming part of the rails is the hoisting cradle.
Ilris is si.tuated so that it will ii"r. ,rp under the c/a of the.misslLe r*rich
occurs at the Jgnction of the expiosive and non-exploslve portions of the niss-
ile. It is anticipated that ttre width of the holsting cradle uiII not be more

tfr* O-to--B lnchesl fr, ,Af"h case, when raised, rdII pass th-rough the gap be-

tween ttre front *,6 r""" str.etcher. When raised by the cred19 free of the
sireicters, the mlssile will- suing into place under the launcher 3ail.

ft will be appreciated, that by employing this mettrod, ttte overall size of ttrs

"q"ip*""t mii Ue r.educed and numlrous iO5ustments to line up the rd-ssile tdth
ttre launcher rail are not required.

the principle of the hoisting cradle is shonn on flgure-6r -ad consists of .a
simple worm gear of st,andard sizer_ driving a.doubl'e 99bLe 9PT. A conetant.
tr"g* of 32-incfr/ius. ir r.qoired to raiie the misslle. ft is suggested that
a dog ctutch and simple brake are incorporated so that the enpty cradle can bc

ior"i"O rapidlry fron- ttre launcher rail nithout the necessity of cranklng lt
dowq.

AH./imy
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