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Int rO'luL"t lOll 

Tile s:U[y of Bntlsn [oc~et dt?vE'lopment In the 19tfl 

::~ntury has been well docu:lltnted (1, 2, ) ()). The 

Jevelop!TIent won of men like Congreve. Hale lind £lo'~1 

~jJ taken the old qunpowdec war rock~t to ne~r thc 

! 1 '1 t J( I t ~ ,>0tl'ntl.ll. Dur In 1 the 19th cent"I, "ttl. 1 

i)CJc'dul ' )~es (or thl' 'lunl'owdl'r rocket. olpart (rom II> 

l l ll'WI,)O, displays. oe'loln ~o otppe,H. PClllle amon'l the"" 

was the life •• ving rocket (4 ) wh.,. a9ain SCltish 

entreprt'neurl and engineers. like Trengrouse (com 

Cornwall. played a le"ding role. 

Howe.,.r (roWl the .nd of the 19th century until the .,id 

19)0'1 British interelt in the rocket either as a 

"'I:,);:>on ,' f "'ar I,)r as a mea n s 'If space travcl 

disappeared. Britain produced no spaceflight 

theor.tician. ~ik. T.iolkoy.ky fro. Rus.ia, wingle 

.. inded rocket .nqin .. r. like Goddard fro. ~.rica or 

populari.er. of .p.ce tr.y.l like Ob.rth fro .. 

Tr.nlylv.nl.n Gl!rllany. In un the Sri'.ieh 

Interpl.n.t.ry Soci.ty va. for •• d, but unlike it. 

slater aocietiel in ..... er ic •• C.r.,eny .nd RUlsia. 

almost no practical wock, waa carried out by the 

aociety or its II.Dber.. Spac. hi.toriana have cited 

the Explosives ... ct ~f 1875 011 the deterrent to rocket 

experi •• nt. by the 9.nen1 public in IIritain. Thil 

·Cuy Favke. Lav·, •• It bee •••• knovn, banned all 

~xperi.,entation vith or .anufactur. of gunpovder, 

dynamite. etc., by priv.te individuall. The ... ct was 

later t~ken to cover ,xpt{i •• nt. ~ltb l1qu~d fuel 

rockets. Althouqh a hv 11.1ttd rock.t experi_nt. by 

small groups in Britain did proceed unhindered durin'l 

the 1930's, the full w.iqht of the law dt.cended on 

som~ Hanch~st~r Interplanetary Society .e .. bers when 

th~y fir~d some crud~ powder rockets at Clayton Placl' 

near Hanchester in 1937. However this act was no 

rl'ason for ol lack of interest In Governmental a nd 

Industria l Cir cles in Britain in the development of 

the rocket. 

It IS probablr falC tl,) say that it was only in Gerlllany 

th.lt .my le .11 Interest was shown In the rocket In th<' 

~"'Iy 19JO's. In Gl'rmany the main interest In the 

[o-:ket "'..\5 by the mIll tary. as a rediscovered weap.)n 

of Wdr. 'Iowcv"r by 19)') the situation had beyun ttl 

cha nge In Britain and in this paper I would like to 

sketc h the story of British rocket developlllent.froll' 

1935 to the end of the 1939-45 War. ...lthou'lh thl~ 

will inclucle the clevelopment of the ballistic anti 

.. I) rcraft and barra'le rockets. the pape: wi II 

CI)()c('ntratt' on the work. which really began in 1941; 

.lln·('u ~t producing .. 'n operational guid~d mlssllc. 

S('vt'[al such pro)l'ctn ~RR"'ICEI1INE. LI'I"!'L.: [lEN. LOPGIIP 

.lnd STOOG!:) were begun dur ing this per iod and. 

.llthouyh none rea che d the operational stage. th('y 

fJl"vlded or at least had the potential to plovldc 

v.l~uolbl (' cxperience 3nd test vehicles for post -w.lr 

u('v(>lo!""ents. 

I n Dec~lT'ue r 1934 S IC HU'lh !:Iles. lIaster of Ordnanc .. , 

r-... . 
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called a meeting at th~ War Office to ·revlew QUI 

(Britain'.) prtsent knovledge o( rocketa in general·. 

It v .. reaU.ed .t tilt ti .. ~ thAt CerllllnY .... putting 

considerable eHort into ro::ket develop .. enl and, with 

the storm ~louds of war gatherln~ once a~alr. OVl': 

Europe, there was a fear that Bnt tin ",ould I,Ot be 

able to produce enough antl-aHcrdt 'Iun. to pcotKt, 

ber •• lf. In ApCll 19l5 the ...... rcb Otpert.ent of the 

woolvich Arsenll va. aaked to purlue the developWltnt 

of rock.t. ulinq cordit. al the propellant. British 

cordit. va. SO ptr c.nt nitr09lyc.r1n., 41 per cent 

nitroc.llulo •• and' per c.nt d1ethyl cHph.nrl ucta 

(Carbonit.). During t~,e (01l0v1ng .u .... r. in July 

1936. It "'.IS decided to undf'rtake a systelllatic st ud y 

'If roc~e~a (0: varioul varlike purposes. This study 

wal co-ordinated by a I~ •• ittte of tilt Co.llitt~e of 

Iaperial O.fene. and tb. r •••• rch votk wa. pla ced 

under the direction of Dr (Later Si r ) .... 0. Crow. T~e 

molin objectives in prioriti ocde{ were:-

a ) ~tl-alrcca(t defence 

b) Lon9 r&nge attack 
c ) ... ir wtapon ~ainlt holtlle aircraft 

d) .... s1.ted tue-off for urcr&!t 

In the event ClCcu.a~ancel dlct.t~d that .. lmost all 

the eCfort went into anti-aircraft rocket develop~ent . 

fr"~ thiS aro~e the 2 Inch and) Inch un[ otat~d 

f)(O)~-:t1le !UP) cordill.' rocket. "hId) saw many Vat led 

uses during the war. The initial r~uire~ent w~s for 

a rocket weapon which had similar rcrfor~ance to thl' ) 

inch anti-aircraft ~ur\. ~uch of the rlevelop.,ent work 

result~d In pragWllltlc sol'JUons by usinL th!" 

materials. etc •• that wl're readily ,\Vailol:>le [HhE'1 

than seeking Ideal solutions. Initially It 10'''$ 

thought that if the cordite chargl' "'~re allowed to 

burn on its eattirnal as well as ts Internal surface, 

t~e IIIetal tube of the rock~t would quickly bU[1I 

thc'lUgh. ~nd so a s~arch tor a suitabl~ matr.rl~1 t o 

bond the cordite ch~rgt? to the rocket wolil w"s 

initiated. This .;earch was u~successhJ). In 

d~speration almost it was ,·~ c id .. d .lt th .. er.d ot 1937 

tc flrl' ~ome rockets with II ·loo.c· co rdit(' c h.lrar 

h~.d in plolCl' inside the rocket .In,! tl,) "Ilow :' u ln ll1'; 

to take pl .. c .. on 0111 ch"[(J~ SUr(dO:,' ~ . Th .. tu b,' "' .O!' 
also coated with a heolt r"Slstanl mat .. r i .. l. Th, " 

proved succ~ssful, rather to the surprlse o f tnl' 

rock!"t enginel'rs. and the (I rst f lights of such J 

s ystem were made In ~ebcuary 1938. An exampl .. o f .1 

typica l 2 Inch UP ro ':ke t IS ~ hl,)wn III rig, I. Thc I 

lnch 'I/~(SlOn of the [u\..:kpt ~hl •. : tL II . [.h .. : t Ll(.'C.J ;\ l' ttl . , 

j" ,J nd.) r d n r 1 t l S h ol n t 1 -.1 1 r ,,: C .J tt l .. ' l' k l ' t ... J !i , ; I V t ' " 

exten51V~ flight tests, In(.:ludll''1 ,2" () l) r ound s t 11l'J t l\ 

J.llflaicA .1t th(> ('n .... of 193M .1n ... f thf" t'l'qlnnlnq o r 191q. 

To beqln Wit h thC" G('nrt,' ~ St .\tf I I ' " ). 1 thl' 10', , : ! . , : 



Ktt"r'\\JUUl.IOiL.1 11 VI 111_ VI\IU III ",-

" " , ,. "",[:; , ,"~,'''<,pt .. ul~ U~a'JS" t~ ~rt')(1I4nC~ f~11 

~ t!, IO ';;le .. : I(I~'1, .!nd th~ accur..tcy wa~- po\1r 

1:' - : -WI': . " XI:;:l~" ,).,tl -.l lrl.,:r,J(t qun:; . Th<'- U~( nf 

- 1 ;1 , , : ~ " " ' ;t.' \.·~,\l\lf.! .lnd tht.' e'",,,.doym(:flt I)f .J 

'" - . " : a .. , ; t u , t h t' r u c k t' t h .. J J ~ q r "d t''' t h t' 

; .'''''r''' .. n~'' tJ~low that of th~ oClqi.,al d~'lgn. In 

, ~" ': t Ii I , I h" J In.: h .1 n d. to a I ~ 5 1. .. r ~. t t' n t. t h ~ 

In.:h ,o.; ltct~ saw IIllch &lerYlr.1e AS 4Iltl-'UlCraCt ~nd 

.. ;~ b .. rrag<, rocklel:s. and on rock~t firinq airertft. 

:,; _, n t h,'y ""'r t' Ie"'ploycd as boost .. otors for .. any of 

':,(, 'luIJN "'I~sl l~ Sy6t~"'s d~Ye.>lo~ In Cr~at Britain 

J ', r shall d~scr1ble lat~1. Th~ d~v~lop.~nt wOlk 

, ~, r ad out on th~.~ rock~ts and P"-t1cularly on th~ 

, ' j,;~ i'ruJu~I Ion oC cordlt~ "as u6~'1 by th~ USA wh~n 

t '''-'Y to~'l..ln I ".:kct d~Y~lopm~nt lat,.r 0:1 .n t~ war. 

c ~J,dC'tJ "l5s-l l e!; 

, ,0 l' 'JU Id,,, , ""'''pon "',)C k h..lJ b~cn car r I~d out In 

i" 'I..Iln In 1:0<' 1920's anJ 19)0's In the for .. of r4<1lo

,- ontroll~d. pilotless aucra!t lik~ Larynll &I'Id Ou~n 

[1t'~. HO"'t'vt'r t'lrly in th~ 1940',., with th~ 

r('Jllzatlon u( t~ nt'ed to co~at high and fast flying 

':I ,' ,.ltt, "',"'y proposals ap~ilred (or rock~t po"'~red. 

",t'-IIIO"/l "'~apons that could b~ guided onto their 

' ,11 ' )('1, Soll't' of tht'st' Ideas "'{'''~ not our!<u~ tJ~aus .. 

It "'''s It'lt 1:1 ~any Clrc!~s tnat tn~ prOduction at 

such a ~~apon wao a long t~r~ d~YQlop~ent probl~ ... 

r.'d~pl~s include a suggestion by Wi"g Co~~and~r ~ster 

III May 1:'42 ( S ) for a 's~l( steered anti-aircraft 

pro~~tile" and a propolal called Spaniel (5) to 

~od ity a J inch rocket to act as a quided ~1alil~. It 

~,lIj bt't'n dec lded, understandably in t~ circu .. !;tances. 

tv ..:on..:t'nt I Jte Britain's ll",it"d r~.~arch and 

d{,lIelop"'~nt resourc~a on pr<'j~cts that could b~ 

brought to fruition in a lhort ti .. tcale. Bov.ver as 

.. en~ioned urUer, by variOl.I N&I'I., ..... ral IIrlthh 

gUided wupon proj~ta w~ce started before the ~nd o( 

the 1945 war. 

[1y (ar the most advanc~ of thes~ proj~cts at t~ ~nd 

at th~ ~ar "'as Brak~~in~, a ground·to-air- .. issil e 

d~yeloped jointly by Anti-Aircraft Co •• and ~nd ~C. 

Cossor I..td. 

ThiS project began ~arly in 1943 when al .. 05t 

si .. ultaneously, tvo proposal. vere veitten on th~ ,~ 

SJbj~ct. Th~ f I cst was by Captain S~dg~field of th~ ( l:. \ 
Royal El~tClcal and "~h&l'liclIl Enginurs (6) ~ntitled ~) 

"Notes on a radio contl'olled rocket" and tt. s~ond by 

Mr 1...11. B~dford, Director of Researcb at A.C. COSlor 

I..t". in conjun' tion with rr Jofeh, delccibing a 

Simi lar miSSile ~hich would b~ controlled via a radar 

bt'.:Im locked unto the target aircraft. 

80tb of th ••• papers quickly llAded OD tbe d •• k of 

Maior G~n~ral Sir rred~cick Pil~, vho vas then Gen~ral 

Officer Commanding Anti- Aircraft CO~lland. Pil~ 

called a ~~t'ting on 27th Aprll1943 to diacuC'l then 

rtoposals -af"~hTch both Sedge!1eld and Bedforo v~re 

prest'nt. Ont' outcom~ of this \niti~1 andsubsequent 

met't 1 ngs was that a~veral sub-co~~1tt~. should be s~t 

up to inv~st igate the variou. subsyste.s of the 

Il'issi I~ in mOft' detail rather than atte~pt to dev~lop 

.:In opt'rational w~apon at that atag~. How~v~r it IS 

obvious that not ~ll of thos~ pr~sent at th~ .. eeting 

,1,)r('('1 witt. this auggestion. On~ r~sult was that A.II 

COll'~.Jnd d(' ld~d to "go It alon~" and proc~ed 10 

d{,Yt'lop Orak('min~ und~r the following guidelint's:-

11 lin ,\,... ('"mmand tt'am undt'r Sedgef i~ld. by no'" 

MilJor. "'vuld develop the .. isslle structure.>. Its 

..:ontrol, firing and com .. and syst~ .. s and 

.'1 II (0';"'" team. working under Bt'dford. "'ould 

, I('II{'lc'I ' 1 ht' Or.:lkt'mlnt' receive.>r .:Ind <juldilncc 

,. ysteTr, It Isworth notin" that A.C, (,)ssor 

, \ ' 

t Ilt'ln:;t., .":; bort.· lh\.' ~u:.;t \.lC ..lIt t h,> ~a' l \' I' I':. ,,,.,1 

\.,. ' 11,11,' :; ,,"'"11I,," loy tI){'Il'. 

I: ; , .: " 1.1(, 1'1 .... trio<' f 1I:, t .)r.h(lfl'l', . 1\ . \( I "I'~' II\~' ."j' 

i ' l ' ! , , " 'I' ....,' 11 ... ·'1 :;'II' ... \.I ,j "I,'i511~ With" -w ll l , t , .J:) " . 

.;:t; .J f 111 '.tll t." ( • .. . TN' :" ~Hust \iI •. J.. t ' · !.t.' 1", ,1'1, \ ,, 1 I " 

"I 'l rl ~ ,t 1I100 ,1f ,' \ ldt:ta ~;olld fU("l UI' f ,"'k.,'!·. :'1\: : . 

:14' :'1 III _.J :'; ,: tl.l·l j t:,d ..ll",u:;t ,. -f"t tl..Jt (" ly to : ,1' \ 11h..: h 

' JI' ,fH .. ·k,(,'t : • ..l~ th~ fJOU:.;t , .snd to tWI' loll' '' ;!. ,ln J t-W(l 

\ . .'I) otrol {in:;. -" 1 1 ; ; ::,JS1C d~:;lqn r~ f'I.J ln "' t.J t hfP 'J' III ' H)t 

1l, .. k{'''''nE'·~ d~vt'lop"e ,'t ~nd an ,"xa"plt' of thl~ 1' 1 5:; 11" 

(5t'<' fig 21 IS on display at th~ Roy") r.lleetr le')l ..1",1 

lIechJnlcal Er.qln~E'I·s lIuseUIl at AIl>otllE'ld. nc.:l: 

t!{"ld I n,! I n Eng l.:lnd. 

Work on Brak""lne was halted for approxI"atcly I Il'onth 

dur Ing June and July 1944 when tl1e VI aUoc\( on 

England began, but d~spae this th~ C lCst c.lu .. ",y test 

round ",as r~ady for riring in t~ 1a,~ su .. ",er or 1944. 

It was launche<! Into tIM.' ~1orth Se<a ~ror Wolton-on-N.:Izt' 

In Essex at the end of Se<ptell\ber 1944. 

Bralt~mln~ "'as a rJdal D~a" ridler ~lssll~. As t hE' 

deslc;ner of It I gUidance SYlte •• L.H. Bedf<'rd :at~r 

wrote (7):-

~hat we set out to do was to ~e a .i3ril~ rld~ t~ 

alli~ of a conv~ntlonal conically scanned radar bea~. 

taking It as w~ ruund 
it without any special coding or co •• and link 

featuc... What tt. .1 .. n. ~ to do, therefoce, "IS 

to interprfOt tt... radar 119na18 as to reckon 1 t_ 

d1apl~.ent tro~ the ~ .. ads and then to rake t~ 

aaooeuyr .. ~'Iry to ..uJ. t.h1a". 

Th~ radio rKeiver was contdned in tM space in.id~ 

t~ circl~ of the .ill b?ost rock~ts and the gyros:opes 

and servo-.otor. vere .ounted at the front of tht' 

.1s.11e. The 'Ylte. of, control end change ot 

direction va. by -tvilt an.d .t .. r-, ene"tially tile 

sa.e as that used In aircuft. The hydraulically 

operated con~ro : sueface. vere ~nted at the reftr ot 

tt. .1Is11e. 

Brak..-ine Par&Wteters 

lAngth 
Body di ... ter 
Winc; span 
Ranqe (approll) 
WdC;ht. 
Ka 111__ _peed 

2.CI _tru 
0.27 _tres 
0.~4 Ntres 
11 kll~tr" 
14 S k iloqrUlS 
Sllpe r ao., ic 

As ~; t~t' cas~ ",ah all such p[oJec~s early failures 

oc.:urred. ~ fir~t two dua .. y round~ with t~ control 

rins lock~d In th~ n~utral position did not fly far 

and ended up in the sel jus~ off Walton-on-Nazt'. Round 

) dlsint~rated just bt'for~ t~ ~nd of Its flight a~ 

t his 0 rob I (' r, ~,,~; t' v e n t u a I I Y t r a ,0 ~ d b a c k t 0 

differential heating between the lnsidt' a nd outsldt' 

surface. of the vtM)le .1_.il.. '!'tw.e and o ther 

proble~s "~r~ ov~rco"'~ ~ by round 10 cunf~denct' ",as 

high ~nough tn persuade the t~l'vlical t~am to add ~he 

gu1d~nc~ .yate~ to th~ Orak~ .. ine du~~y. Thi5 "'as 

t~st~d on found. 11 to 16 "'ht'n so .. e ~videnct' o( 

control resulted in a d~ision to incr~lIs~ the size of 

th~ control fin~ and to lfIOYt' the' Wi ngs (or",aru 

slightly. Round 17, Cin'd towards the end of 1945 

Inccorporated these ch.:lnges and wllS launcht'd If,to " 

(l.ed radar bea~. This round also sho",t'O ~y.den.:e of 

Int~lligent control of tht' .. issllt'. but b~ thiS tI"'''' 
t~ wal hxl ended, 

I..ittl~ 8M (Lonqshot) 

ThiS ploj~.:t beqan ".:Illy In 1~44 .J~ ..I 1,",5(,,,,,1, "t·:",-I .. 

at the Royal "i rcraft [st.Wllsl\a1ent ,tt farnborouyh .. nd 

aros~ (ro., a joint ~v"l and Ai, St.'f~ requlr"",('nt ( 0 1 

an air-to-air guid ed "'lscII~, ['\'Jrlnq the d('v('lopm{'nt 

I..ittl~ Ben also began to be cunsldert'd "5 d tt'ct 

v~hiclt' (or groun<!-to-ai r lIiss lie syst{'Il'S, 1'h(' d'd .. 

n.]tlle was changed to !..ongshot In "1"11 1945, 

~ , , ~, ' .. -, ,- ' "~ -' ., . - ' " - , -~ ,,: " , ' ,: " ,',:' ,-;~;: ':; 



REPRODUCIBILITY OF THE_ OR~I~Al PAGI:. 
l':l t'llUK 

pI <>pt'l It'd, radio gU'dt'd IIIISIIt'. Inltldlly C'ltllt'r 
IT'('t"o<b J( gIlIJ.,nc(' had o('('n ,,'n:'IJl'rl'1.l, Indu.!ln'l " 
;>lloto-t'll'ctrlc systl'r,\ ~·lth ~ht' IIISSII~ (Ipn'l alon'J <1 

st'uchllqhl ~all in tht' ground to ai r ""xll', but tt1('5(, 

",'r(' I(']t'ctt'll In Cavour o( tht' raJlo <·ontl"!. Th .. 
l.on'isll~'t. vt'hlcle consistt'd of two lIIaln p.lftS:- th(' 
~1 '~P",l.HOO IHUt ot ~hct'l' standarJ, ) Inch ur rockt-ts 
and tht' ~QOUPJ. JDd gll.Ad.aw:s: wut, known a,' tiK' DAIlT. 
wllich would a.\so r:avt' Included tht' warht'ad. Tilt' 0AJn' 
carrl~J four wings and t .. 1l (ins .. ountt'o In II 

cruclforWl pattt'rn to providt' 11ft and stclt.lllt) plus 
two allt'rons to provide roll stabilization. 

(\)' Jul)' U.S the design ot the .. i3SI!t' was w(" J 
advanced. This 5howed a pro)ecUlf' 2.67 ",etrl'S Ion.). 
wt'lghlng 68kg~~ with a .. axlIllU .. speed u! SOWle 
1l00km/hr. The DART ""3 1.19 ",etres lonq, 0.08 lIIet r .. " 
dlall('ter dnd w(,14hed 20 kglT'~. ($('(' rig. )). " 
oleadboard lIIodel of the Ce'ntloJ and :e;'elv('r 
('1('ctlona'l' had ( .... t'n successfully testt'J dt th(' 
~Iecoll .. unir.ations Rt'search E$tllolish"ent, which had 
responsibility for that part of tht' o('veI op .. ent, ar.<1 
work was under way to lIIiniat ... rize this to f it into ttM: 
space aVolila.t>le. Also ~everal t('st pro)ectill'S, With 
dUlllllly D"RTS plus full prJpulslon units, I.ad b<'e'l (1('(1 
to t('st t he bal hst IC Jls!X'rsion o( th(' S),Stl'lII. 

In thl' AUt\llllil of 1943 tht' Ad .. i ralty beCjan to 
in.-ti9ate the 9UlcSed .i .. ll. _ ., addit10Ml Mana 

or der~ndlnCj the1&- ships, .nd on the 16th "arc:h 1943 
their Asliltant Dlr~tor ot Research and Oevel0l':aent 
ch,!lired the first .. eel1ng of the Guided Anti-AircraCt 
Projectile (CAP) Co •• ittn. The .eetin9 h.d been 
c.lled to c.onstd.r vhetMr to set up an or9"nil.tion 
to co-ordin.t. the r •••• rc:h .nd d ... lop.ent vork 
needed to produce an oper.tion.l guided we.pon. The 
War off ice and the "inisUies ot Aircr.ft Production 
1M ot SUpply vet. represented .t ,he MOt1nCj .lthQuqh 
in the ('vent the "inlstry ot Airc:r.ft Production took 
little part in the co-opeutiv~ work ot the CAP 
co .... ittee. In tact there appear. to h.ve been very 
little ~ctive co-operation between the 9roupl working 
on the 4 .. ls.il. rrojec:ts described in this paper. In 
July 1944 the •• 1n c:o •• ittee set up • working 
cOII.1tte. und.r Sir Alvyn Crov to ·proc.ed vlth the 
rese.rch into CAP on the scale fixed by the .ain 
::o.a1 ttee· • 

It WAS decided dUllng the Autu .. n of 1944 to design and 
build a full scale projectile vhich wou)~ .ct as a 
flying test bed for the develop .. ent of the various 
lIIissile sub~ystells. This beca~ LOPCAP (liquid ~ygen 
Petrol Guided Anti-Aircr.ft Proj~till!). The initial 
design for LOPCAP ?roduc~ wal in December 1944 by the 
Ar ..... ent Oesign Dep.rtllent ot the Woolwich Arsenal, 
vho bad ov.rall responsibility tor the co-ordln.tion 
of the project. (See rig. 4). Although the design 
went through .. any c. h.ng~s, in its initial 

' c~n(lguration LOPGAP wai 4.31 lI~tres long without 
bOOlt, 0.25 lIetres in dialleter rind weighed 193 kg ... 
The GUltainer JIOtor was liquid (ue11e1 and LOPGAP was 
the only rocket vehicle using such a propulsion systen' 
under develop .. ent in Britain at that ti .. e. 'I't,c 
Asiatic Petroleu .. Co .. ~)' were given the. :>ntract to 
develop the co .. bustion chamber and burner, lIainly 
because they were the sole company in Britain with any 
eXPf'rience of liquid (uel motors followinq the work ot 
Lubbock wit,h his oxygen/petrvl asSisted take off U"lt 
(8). Also because of the background thl' sa~ (uel a~j 
oxidi~er were chosen. This sustalner IIOtOI wa" 
desigr,('d to hav(' thrust of 488 kilo:>qr.:&ms (107')10) and 
LflPGAP w.:& .. to bl' ",cct'lecatt'd to ISOO km/hr by a boost 
motor consistintJ of seven 5 in..:h nol ill fuel rock,'ts . 

TIl(' bllef of th(' CliP Com:TIltt('c w.:as wld~nl'd ('arly In 
1945 to covcr the o('velopment 01 ill) f " rms of gUl<Jetl 
wc.:apon, and by the c~l of 1945, )5 LOPClIP dum".,' :;,,,nds 
hold bccn fired to t('st boost sepilratlon. dis~clsIO" 

.)." It,· 1 \' .. t ' l I ~ 't, .:- . ~ . : " :' , ' , . j .. ,' 

:1" ••• J J t ('t.', .r.t-: : I , I. , "' .. ', I I I ~ .. . I : , 

f 11,'d w ~ 1\; . I ~ t , " nt:. ".: I ". ., .- , :, . "' : 

~. 1 :'" I 1 .) I ;'"'" .1' " . t:., - : .1 t •. .t : '; ". ' i : " i "" , .. ! "" , t .1 I : . ' '" ~ 

"'.l!:o I,' ~ {'\, t" t 1:(' t t".1 t 

tt,.k.':' t "'" J~ jl't t 1 : • "lll··J. 

St~ 

Afound t~ "'lCi4J l~ o! i.,4,} ~:~. 1'11:11 ... ;- :: \ · f ~: Ji "ld) .t : . .. ,,! 
theo ralCe'~' AV1.JtlOl'l COI'P')rt, ~II ~;'·.d ~J:1 .ln~i \ "O(l$tll.J\"t " 

qUlde-O :y\l:;slle- to col'tJ.lt ... ·ll' ~ nl' ," ' "." ;\"lJ(' : ' !.1n("$, - r"l1 ~ 

v.:~ t.y C~r th~ It''.ls': J~v(.·:...,;>~d .J! !.hP. tOdr 1\, It 1:';· " 

</Uldt'd 11115511t' PIO)t'Cts t>, tr~ ('II.! .. ! tI<:' , ... ' <: <>n.l 0;,,' ;,1 

War, and In (.!h't til" ... . le : .. .1 ,· ". 10'1 : <'t "Ie '''Y ,!t. : 1'1" 

work ~t":t(>d, The- 1':'1 :,~ . ' il.1 ~ , _l ';','r .• ~r.. ' 

ff:stt.lr(.!i .If'J J~""'("~0t ... rl~:\t \"' ":~l .. : I • .' fl.': ", ... ''/",.,, oJ. l(.~.lt. , 

Stooq~ w.:lS a surtace'-tl.l-..l~: ;1'\1:;:. 1 ~\" ,' ~ .;)~: ,1 !~d t f\':- " 

the ground by raJI':>. It w.lS p<>,,('r~d b)' Cvur ~ In.:h 
soliJ t.le! rOC"kets with a furtht'r (our staJ\darl~ ) In-:h 
UP rockets acting as a boost '11\'1"-' t ~c mlssl\p a tOI' 
speed of 800 klll/hr, IS,.~ rig. ~) 

a-ry 

By the end of 194~ Beitaln h.Jd four gUlded ~laalle or 
rock.t t .. t .. hic:l. proj.c:tl under de •• le~.ent. "any 
telt fliqhtl h.d been cOlloud('d on the Brakell'ine 
project aDd dU.II)· Little Bel,.'t.ongshot and t.OPGAP 
"tUd .. bad been Hred. Work on IkAk •• ine continued 
.t W.lton-on-M.I. until the t'nd ot 1946 when the 
project val eancellt'd prl~ar\ly b~caU5(, the LOPGAP 
telt vehicle vas consid("cd ~ ~orl' SUitable fl)'lnq 
test bed for .>issil(' cl'-pon('nl5 th.n Br"~(,",lnt'. 

Lonqshot flights continued tor so_tiM' but the .. ain 
~is La Icitisb ~ketry la-.dlat.ly .ft~r the war 
W.I on LOPGAP. In June 1947 th~ respon!'lbllit}· for 
LOPC"P was transt.rrt'd to lh~ "oyal Aircraft 
tat.blhh.ent. Ttl. follo .. lnq aonth .ethYl alcoh()1 
r~llCed petrol as tht' (u('\ and In "':~gllst 19~8 t.OPGIo.P 
was rotna .. ed RTVI (ROCKet 'l'('st V~hlcle 11. Work on 
tnlS vehi-:l(' cont inueJ Ir.tl' tile 1950'5. flights of 
Stooge also continued .fter the war, until 4l least 
1949, but tbe project vehicl~, .. hich by then was 
.str,:,l.ted with the roll rey "ViA! Ion vert lea ! to!Kl'-cff 
!iqhter oroqra:l\JIlC-, etrectl \1(' \ Y 1 t'<l ",whert'. 
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