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I. Intr,oduction 

. The ·original object Of maJd.ns; rocket propellants with plastic 
properties Was 'to 'enable the prope.l1ant ' to be l'oadecl against the wall . 
of the motor, ~.th the gasoonduitcentrally plaoec;l. One of the main 
objects of this is to p1"Qtectthe wall ofthemotar frfJfO the hot 
propellant ga.ses, so that the motor. may .be ,made lighter ~han wo1.Ud 
otherwise · be necessary, and the pedormanceof thewea.pon1;hereby bproved. . " . . 

In using light alloys as a means .af lightening -the motor, it is 
particularly 'i.q>~t thatthepropell.8.nt sba.ll ·in tact provide the 
proteotion intended, in a reliablemanner~ be~use the .meohalrica1 
properties of light alloys faU r:Ytt :badly under a mode:e.te.tise or 
temperat,ure • . · It ,~s · 'soarcelyto tH~. hope9.that .. ~ a:asembl.v .J!leliable 
~ough ror3e~Uae~ld be. ~re+oPed '1r.i.t.hoUtcOll8iderable " 
experiment ' 8.1W ,expe'clence. The. pte.$ezit repQrt ; .SoribeBt.'b~warkso 
t'a:r c8.rriedC?U~; . which thoUgh Veri~le~ · ;8hould, . it .isthought., 
be set out .8:t tQis stage ·. because · it indicatee 1'airly ,clearly the 
direction .0£ the llerl a(tvanee.. .. . . 

. Et'f"eotive .·.:i.nhibi ticn;i over .tbeends .aSwell. as the . wa:11$of the 
clBrgeis, ·ne';essa.r.yintbe · charge . c~stgn '1IaEJd(Pel).8a2/1 and 2) since 
it' L'eQe5sionisperm1tted, to.:takeplace Jt~ motor wall wil10vemeat 
at the expo8ed :parts.'I'he method atfiratuaed was to pl:-ovide ' end 
plates of · an annn1a r 1tidthequal. tell the .'web thicknese at the chargei. 
As theresulta .alloW· this method has notprcWed adequate and proposals 
tori ts h.lprovOmif;mt · are discussed. 

II. Pi1ling '~ue 
." 

t. ~1"9.l .'. 
' . ' , ': 

~~~:N~~:i:;e:r~=~=~e!'/:X:t~~ · . " i ' 

"ell · t'briued :&nd .freetren air ·'inOlliisiQlSor ()therVisib~· defects;. 
A..~denoy · h8.8 .. beenno~fcedror the . ~sto' 1:>e alight:I,ypulled 

···..., •. ·from .·. tbeshell ·r;itlgs ."b.Y:t.bewi:thd.rtt.Wal ·or tre t"ormet". at'ter ·· 
. ·~..:;ttg.:-rhebehaViour iasomnha1~er.ratie1athis relJPect ana 
· • . ·ta:ft ·:it ·has-nOt. been posSible ~toOorrela~ ·· th:i8Q.rn.ti:(Jl1 With . . ' 
..,. 'o~ ~~le~ . '. 

'. . Dre.",~s'tor vacuum:fili~gattachments have been p~d ana . 
";', 

" P~ :~ 'thQ . ~m8ntmanut"ac~butthisworkhas· not .be.en given ' 
'.. ~pr±(irit'y :8.$no ' la,rge <airinolttaions have been encount.:red1n . 
~r~titypra~irms. ··'anQ. .itis· ~hought .ilsprobable that .. · the Adhesien .' 

. .' ~ . 

. . >:t~~~ii~jt~~<lI>~;or~~!ran~(,,:Ytbol ... 
·· · pr.oaq.ce;" ,pJt'111fng tOQlstoP.Il.a821f ·an(2).. . .... .' .. ... . . . 

. :' " ".. . ' ... '. . '.":' .. . ' , ' , . . ' ' . 

. " ' A; / oonsi&;re.'bieva.rl,at1011~t~plasticity ot ·dif'te~nt 
.hIp.:~~~'s o,f":l1.:o.26,~ : Prope:Ll~haa been notice4 whieh has 

'. ' ~~i~~:te.t.edtreql;lent, ciliange'sin pressing temp,eraturo in orc'ler 
. to : :.'t-r.eP~ibleresUlt8.It is fel't .. ~t attempts shquld be ' 

·.n~~ ...• ~~ '~ac'ture .tp· .'1'mpr:ave the .. un1f'armi t'yot' . t~ . physical 
.:~~(irt.ia~,:.~t~ ' p~:\.iant. . . ., ' . . . 

. . ' 

.;' . 
;'./: 

.. 

," , . 

. ... , .. 

. ... _--_._---
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A.tpre~ta.kaOlh-filled "Alva.i-" lacquer is being applied 0'Ve,r­
the anodisea, :.~aoel:>y C.S.A.R • . , It isoonSldered that . both the 
adhesion and 'mepbanjoaJ , etrength Of <thislacquerrequireilllprovement 

.bet!~ . it · oould .bOJ,"e~ndedtor . S~rvioeuSe (see howeverO.~.A.R. i a 
Rep9r:1;BO~ .. .a:-R.D. Rxp~~..ea211/4b). · . ." .' . ... 

lio~oi'mS.tlon . iaatpreaent available on the precise type or 
auoUsing prooe:aa .u8&d .tor the~. tubes arid it is possible that tr.e 
adh&aionOt thelacquera varies wi'th the methQd of a.nodiSing~ . 

.. ,). , . 

... A .. &upp'l.Y··. of.· .... spec1allyrougbened. tubes tor large-soaleadhesi<m 
experime~ta¥8.waitedfran C.E.A.]). . . . . 

III,,§ta.t~P~ . · ~; 

' 1 '~ ' . _ ··;Jrt!W'aiJider Pl"OJ?e~ 
I .. , .' . . . 

. A, to~C;r ·58 :~~sbas beerl tiredstaticalJs~ Temperatureaot 

· ~ieAt::;Z~~~~ ·~t:~~:~or!~r:~~:;t:n~refr: "~ " 
canrJpatiOnGt a1"l1:iUr'at8~'.ra.bleIII 'give8 a brief Sllmmary ' ot · e.ll 

., ·riat1c $Dd ; P.ro3~iGn · tir1ng toda 1;e. .. .. . 
. . 

..•. Ocnslde&g ~he 'WGr](1nohrcaolQgioal order the foll~' 
reaultsbawbeen ,Obtained. . The f:trst twelve rounds were 'pressed in 
uzU.aoqueredtu~8 and an tir.i.rlg. at .. ~ temperatu.re' twopre.ct;oa.l.ly 

· 1na~tanecNa bursts ·wereob1;ained., Aturther aevenrounds with 
UQl.aCq~~ltube8 1n ... h1,Qll .~preBfn,ll'e during the forW.n8 . of the 
cmrgo had been . ms.int~l!tdtQl" .fi vie, Jabrat.s ' Were. tbent'u-edat e.~ . 

. . temPe.ra.turequite suoce!lstully • . ~lIlroUnda which bad beenooated 

r , 
, 

.w1tha t'1.Ued la.Oquerby C.S~J.~R.werepressed andthOn . stored in 
. . .. ~rtio8.l pOslti.ontor .1;hree' aqa at. f.2QOF .1nOl"de~to ·as.certa.in 

'f;bat " DO~8lip 1fU1ndUCed~.Ythe lacqUer, aQd;: tbeill fiRed.· ," 
.t$.t~O,&l.13. ····· ottiletiwf1red a.t1~'o three ~st late in '.' 

· ~ .Wb13.» ' tba , .ot~rstunotLmec3l ·. ogtrectly. ·'1.'be; rerpajv1ng . tj.~ 
1Q.;~' .~t , ~c1;ty at· • .5Gp.rltp .t~eXoeptlOl1 . of ' OItle· ·~ whioh ' 
gave ' atubO'per'raratiOn just betaretbe · _dot ·. bu.n:rl.ng~ "; ' . 

. \ ' ' . . ' . . , ' ., ' . ' . 

" . ~be ' b1luresa.t 1400,·. rMJ¥ have ·,~~einpa.i't' tOdeterior$.ticA 
· c)ftlle ,~ell&ntbroqbta.bcutby the ··three.· d83~8tara.ge, a.t 1~. 
The£t~ · un.aoub~cll3 02i.WI&d thehigtl s.n.tt~peak15:ftri:c~ w.re 
reooz-ae4bu.tthe tact thattheywer-ellA.te bUrsts ·and the oorreot 
.be}ja'riDllr :qt the stored rounds at-SOl'.~sts tpat , there may 
· .·~'" .been ".~. additional Qa,use (see Table n) ·.~ · . 

. · A t'urther ;t'our'Wlst~ round$ :~e ·Mxt·. t"i,n)d .suoeo~ 
eLt1~A> ~. {)f . ten . rounds ~pliedpre.~~cib~ C ~S.AoIR. :two . . 

.' : burst late .~ ... ~ .at140'ii' .• while three s1Jti.ilar bursts were 
'. ~ .~ .ob~~~a ,~at .:-;~.~ . ' . . 

. . . i.;.~;~;-~~tt;~;..;!~:r::~t~,=r-:~i;'1o~ .• ~ .. 
· :ot <~: .~~: pla~e, ; indicat111gthB;tthe:"allB":':hadPe~~.d '. 

.. ... , .. 

~ '., .. , ' ~~~~ ,l;t-;9~~~J~~~~ '~'t~~!. 
J .': . 
l;:. . .. . .... ' 

;I·~.·.· . . : , .' . "' . . 

... .. ' 

... . i l 
. : .' 

~! ' I ;i . 

'., .'. 

If. '~~~?i:§.'::.::;·,· · . 

.. :; .. ' .. ' , . ..' . ' 
.' .:.:: 

. ~ : " .;. 

~ . '.. .' 

.... . ' . . ;-
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• lengtpenedventwi~latebas been .evol~d .. (P~D. drs:wing820/7; Pig.2~ • .. ' .: Tenroun.dsfi tted with ' sUch a plate ha.vo been tilled· and fired ' s:t;aticall3 a.t"'5O, • . ot. thetSe , . fOur burst almost 1nstanta:neously while . the rCmainde'r .1"unotioned .oorrectly, there ·be~ no sign of tube perforation 'OJ:' ,overheating1n the neighbourhood .Of the ;.venturi .entry. 'Subjf;TOt to .f'w."'ther 
o~~t1on it . appears ~1kely that ~~modif'1c~tionwill elim1Da.te the. ~jpr1tyar1ate~~ts.lt isno~crib"y'thattbe . lOt· of . prOpellant 'in~olved 'in these ~nroUnds ,mathe }uuW8t so tar supplied, ' tl:le softneBsfigurebeing 10~ (see Table II). Abnormal behaviour a.t -50J!.i~ not thererore~sing • 

. ' A selection ~t p.ressureandthNst-t1.ule ~s 'for riring · ~era.turesof' -SO, air and 1~iois atta.Ched(l'igJa • . JtG11}. 
. . 

2. Low ,Ener& Bin&trpro~1l8nt 

Sixt~ ~Bhave been filled u&ingpropellant R.D~~9 intubosooated with - lfYcar"la.cque.r. -Of' these, ' fiVe fired at air teJliperatu.retunoti onea corre(Jtly (See Table I .~ :aun-es Figs. 12 to 14) i bu.t otthe same number tire4at -5Dl" .i;Wo tailed abou-t ha.lf~: through burning Gleto ·the uae ~ot light il10y ·..enturi plates whioh~e almoatc:xm,xpletel.1erOded .. away o · . The . remaining three were· quiteaatistactory. : . . . -
~ ~. , 

Thetintes of burning were naturally lOnger than. thoSe obtained withthebigh energy biJlder propellan.tR~D.26}3.thethrust~ being oo.rrespon'd1ngl3,lower. .. . . . . .' . ' 

J.VenturiEroaionand l)et'4'cts 

Itwas.Otioed tha:tanUmber~venttJ,r.i -.reml18n~ ata .' po1nt just outside -the thrOlltd'"tertiringwith propellant . ". R~I>':2633 ,tsee ' Pia.24ah.Qwi1l88eet~~d Vlttlturi). ' Int~. oase at r~ 5.p.~a:n45.p.282 .-the .:yenturl Wei"eOoInpletel$split open , jU8tbet'ore 'all~burnt a s 1:1lustrs:ted .m ?lgs.26 and 27 • 'rM88 Qompanents · wereeDminedbyC.E.A~D. and$'ta~d to be belt.Jlr tbeaoeo1.t1edYa.:[;1th:1.okne SSe . . . . . ',' ... . ," .' ,.. . " . 

. ' ~~ <higheJ)6it.gy binder propellant_c:l&use&oonsiderableerosion . of the: ~tun entry. This "u shmm1n_ :r.igo ; ?4~Ue Pig. -25shmrs the app~ "Qf' ·"tlte ~nturi~ ti~ted wi1ihItlOd1:r1ed venturi 'plite, ' . bef'01"eanda1;te.rfiring • . · xngen~l .tbe .tb.rw)a. t . '~Reter . ~j,ng . .' .. :B. ;D~ '26'3}d<>e1S : JlQt-.lteraPPreo1abl¥ i ~ingSaae:t:tmeBsligh~ly r~du.oed . and8_~:1ii8~sa~tl1eril~ged ,ont~. . On ·the . other' hand the '. 
loW .. _.·.·· ·. ene. r.·:gy 'bi ... \ .. . ~.~ . .-.. ... :~. ·: .llant '.R. ~Do2C\4.~ ' C~8~PP~Ci8..··. b.le .. · J:'edt.t ..... · ction . ' in'th.r:oe.t~t.er.:' !'hi81D8¥ :. beauetotbl~ 't~t . that . there is a ~ea.te:r . ar~, qt' met~1: :e.xPose<l -tO . th~rga.a8tream ill ' . the latter case .cJu.e.: ·to :the . uaeof 'a: '~ler venturi "t:bi-at.. . . . 

... 
4. •. - ,PUnCtion±ns at Tbeftlal . · Fuz~ . . ( . 

. '. . ... :- .' 

.: .\ 

. . " . 
. ' : . . ~ 

.. ': ", 

; ' . 
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It ld.ll1;)e·notioeci tlut.1:ia .~neral bursts have oocurredvery early t 
i.e,. . ~t not~, thanO.2 sec.at"ter . ·~ . oaaroenoement otll\lrning or 

·~ lA~.,1.e~~rO .. 6M~. ~~ ~'.·. __ ~tionOffraginents . of . tubes 
·.· · &nd~u.n~~r:~1ih8·· ~~r ·tn?e·.··baaSenerall,y indicated, that they 
. "",~ ,~.,. ~&ttachmelnt~ .C(.tbe .·pl"Opellantfrcxn the walls of ~JIK)tors 
:t~lifflngt.() ·~~iVtt ~"~~Qeat tlf}e h1ghp.ressuresthendeveloped 
__ olear~· eettib~c.\qy ··tMp~~sure- recar~. . This type of bUrst 

. ; .ia '~n.3ea .'1n :f1.8~ 1 :~ ·Q.81a.823, 81 9, 824, 701, 744 'and 
. · :P1g~· 2roWliiQ.7~·. · · . 

. ... . ... , " .. . 

. ' · .Thela~ :~~ .. , .~t>_rel.i , ~. perfo~t;i.on.sastheyare in SoBle 
·'~~.;OOcUrpt~tW· ~ked· rl.aeiripressure an<3, in amildoase as 
~1D.J'J;g~}, ~aQ~714 ·,ana Pig.: 2 round Q.7at.., there is nothing in 

'. . ..... :-- . - . .,. ,. ~ 
.'~pJ:ie8~~u.e:.cune ,'. to .suggest .B.'fl¥ fault .• . ' 1{easuromentat the . 

. pe~~~Of • . ~.~ ' . tMt ·· ' ~his. :N,:gWre .'is sli;gh~ bo~ow 1)Ormalin 
~' ~Q~, ~CIl.~tl.lat the 'perf'orat1on occurred alrooat ·at tl~ . 

. end ,·C!lblirniJ18. :· ~ maj~ty . ~ . tbe.remaining :tailuns of this type . 
we~Ol~lJ'~· to ·tl)e .., .. ~ ~L.e. overilea:ting or 'the exposed 
nll at ·tlw "ftJltur1oM~ ' af' · de~_.-t .r- the propel4nt at ~s 

. point • ..• · ,he '.'0id.Y doltbttUl.l.atebu.t't5tfJ ' ~pp'8&r ,:to ' be.·. roundSQ~168 Figo 16 · . 

,' .' . -

·~~~a~=~~Y: :.=~;=.~.P:!~1~~~~~· ... · 
~e" to:bllri~d .at ·~· ~a :end. ' Thepreaaureat-irhieh the . 

· la.ctter burstoocurredis \mt~_ly DC)t lraOwn. 

V-.Pro3!2tt=Tr 1alB . 

. ~·. ~~ :1:tiled H~E.B • . '. pl-opei;t8zlt · R.D,,2&33 ·· .·.·~'YebeeU · PrQjected 
at~~ers:tur~Lat a lOW, Q.E. ;AP.Z'o1lilaa ,tunct1~a· oori-eetlyWith " . 

· t~ .:~ic. .. ~ .. qilewhioh be~ ,wiatable' _r . ~eend~ burtrlng' 8tid 
'~.4.ahQrt.Because .of the~C~l1.t ,_a~o88~blet.oobael"ft 
·~:'l,)eb.D.Ti~ ~·:ti'·'·bUt ;it ·. is·· thought p1"(lbab:~ , ~~' the ' 1;ube, perto~tedt 

>u. ·~twTeral 'orthestatid 1"iril1gsJ '~ ~he_turie.nd tin .usem'b13 
·~'~de~'d. ' . . . . 

". ; . ~:.·;: ()f · · '~~ :'~lar.'~ounas ~l,o.1~'theL~I~B:.Prop~1i8n~ . R.D.'204.9, 
, &lii'~mq~turictioned qorreotlybUt ,some aJmE4.1object·~ • .. p~1y '. 
' : :t1ii'~: ; .ob~rv8ci ;~ .t8.l1~ ;.~ :round~ ·the~mi ' 01' ;bumii1g. ' 

r,_, '. 4i;~~.;r~4tj0t;i£ita~!!sr:.:~ ~~Rtn~J:~tilJ;;' 
. .; .. ; 

~ :; . '. 

. . . .. ;,~ ~ T~<~,pj,ect:J.Op.t.6lal.ste:bJ,.:tshea ,that the tin ~s~irlblJi ,aUrequ;fr; 
, .. ; .. t~~ina ' t"~ · $ervice ~. ' .... '. ' ". ',' .! . ..' : ,' .: . ' . . :. " ' . ,' . 
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, .. . . . . ',: ." . · 1. . !.bJ ~~tUre otthe >taillarelJ ;iS~ .. fa:irly· ~ll: understood. . t , .. . ,·.~'y . ar,ot' · wo,·ldD.aS(a)th~· p~ll.Alit bw'Da. at 'i:be-4:1 iaoona1'ter 

'; : , 

igrlitiGft., .anelOpblga high praaure ' m oonae~, ,aDd so bursting ; : .~" (~) the. prope~t ~ae8 reach. the motOl" n.l.l '· cOIlIp&l."ILtively . .. . . Jaw··bi the ~ period and the wall giWt8'Yia¥ at .the Work". ' ~~\OIrin$tolol:l8 .Of ; .~' " 
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