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• remaIns he V~gign Authority for this motor. 
oU cossEul iringb have now been carried out 
uv~r. h wrwle 0t":!rvlce temperature range and the 
(' ign of the motor has been finalised. 

l' .E j<j carrying out the manufacture of a propor­
' iuTl ()f he produ tion orders and is monitoring 

UJ(! tran "fer of the main motor production 

2.8 

u P 

Curre 
Y a ! 975/76 1 1 /1 

1914/7;' 

2.4 1. 1. 

~~p0n6ibiJitje& to FOF Bishopton . 
~----- ------------------------------------------~--------~--------~------~------~ 

I ' c.om 2 Lance CC 40-6005-08 

RPg ('ontinues to b_ involved in the technical 
aspu'ts concerned with the propulsion of Lance 
I~dch i s b_ing purchased by the Army . Safety 

dnd S t fJrage ri a J s are under di scuss ion. 

'frJrjjf'B cont;nrJ(' rf methods for detanking 
rr0p(" lan 6 undu/" emergency situations, and this 
jflcjl1dc. BseS6m~nt 0 the present US equipment. 
f<.f/g [J J GC":}W th ~ (:sponsibi 1 i ty for managing the 
UI'V • J prnr'nt by I ndustr.y (f equipment for leak 
de. ,·(·t j n. 

I t (·m'J R, 80 CC 22-2603 

A;r i [, :nw wi 11 (. nt 'nul" to b e given to the 
~nd Hunting Engineering Ltd 

'h ~ Prim( (' I1lr ' jr.t ) j the interim phase 
b," Wt'r n r ( '. t f)"fi :i t ion and development. 
Thi; will (Jlsi:; m;:)jnly of paper studies and 
nllf'Jlri ' rJ(1 nf mp('lingB sjnce dev loprnent is not 

' ''x pr " f cl f.) (' omrn n · tIn l ' mid-1975. 
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Lt 'm I) Under-Surfac Launch d CC 22-2601-00 

Hissil 

As technical advis rs on propulsion, RPE and 
ERDE r connnended that it was no long r pass i b 1 e 
to meet the performance requirements with 
extruded cordite, but that CDB propellant was 
more suitable. A cordingly propellant aspects 
IlBve been passed to rM! Ltd. 

RPE will continue a support programme on rocket 
motor underwater noise and the measurement of 
thrust underwater. Further work on thrust 
vector control will also be undertaken in 
collabora ti on with rMI; this work is mainly to 
inves ti gate sealing problems and the requirements 
for turn-over on water exit. 

Work on hazard assessment will also be undertaken 
in co llabora tion with AUWE and IMI. 

Item 6 Seawolf - Blackcap Motor CC 24-3201-01 -
RPE will complete the formal Ordnance Board 
Trials, including the special supplementary 
trials of motors conditioned to 56°C but exclud­
ing the long term storage trials and prepare 
reports det~iling the results of the R & D 
trials. 

Item 7 Helicopter Launched 
Missile - Sea Skua 

A decision has been taken to use a shortened 
version of the BLackcap motor for this Missile. 
Detailed design drawings have been prepared, and 
preliminary firings have commenced; the work 
will continue for some years until the missile 
enters Ser.vice. 
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Development (Defence) 

RPE 

Systellls 

Systems 

OONTROLLER 

c (} 11 t ,'0 J I e r 
(C of N) 

Controller 
(CA) 

Item 10 Power Cartridges (Cont'd) 

If this contract is approved, following a 

(SCc) ) 

(Air) 

Preliminary design study, RPE will fill the.gas 
·d· III generators and fire them. Remek Flul lCS w 

manufacture the hardware. 

5. Blowpipe Gyro 
• 

The present Mechanite 10 charge in the B10wplpe 

PreviouS 
Year 

1973/74 

SSP 

current 
Year 

197 /1/75 

-

1975/76 1976// 

gyro is unsatisfactory at 60°C. PU propel1a~t 
was suggested as an alternative; trials contlnue~.~~====_=_ ==~=========r=========t======-==~ 

======-==----
Systems Controller (Land) 
Systems Controller (Sea) 
Systems Controller (Air) 

Item 11 Development of Instrumentation and 
Test Equipment 

The increased accuracy demanded by Project 
• Managers for performance measurements requIres 

new methods to be developed. Instrumentation 
must also be modified to enable it to be used in 
conjunction with the new RPE computer and by a 
smaller number of staff. 

Item 12 Sundry Projects 

RPE has a post design and advisory responsibility 
for a number of rocket motors already in Service. 
These include Bloodhound 11, Thunderbird 11, Red 
Top, Firestreak, 2" Aircraft Rocket, Knebworth, 
USD501. In many cases queries from foreign 
purchasers of these missiles have to be dealt . 
with, and motors returned from Service examined. , 

RPE will also be filling the Stiletto Supersonic 
Target (liquid propellant) as required during 
the year. 

Pendine Boost Motors 

IDJE is the Design Authority for these motors and 
will continue to provide a service as required 
whe~ the users ask for modifications. The sealec 
d rlW10gS will be converted to the SI system. 
ioo1 

.L~13 Future Projects - Not yet defined 
1\ 
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Development (Delencv) 

ERDE 

Sys t 'nlS COil L rn 11 -r (Lnntl) 
(MGO) 

Item 14 Plastics and Rubbers - Development 
and PDS 

Investigation of failures of non-metalli c 
materials in service. Development of prototypes 
and small-scale production of components at the 
request of Design Establishments and Service 
users. Resolution of specific user problems 
with non-metallic materials. Liaison with 
Design Establishments on the correct choice of 
materials. 

Systems Controller (Sea) 
(C of N) 

Item 15 Polaris - Advice on Service Life 
of Propellant 

Item 16 MRCA Gun 

Systems Controller (Air) 
(CA) 

Liaison with DA Arm, RSAF etc. Preliminary 
propellant examination and experimental manufac­
ture to cover the novel propellant aspects. 
Effort could increase. 

. 
Pr" VIllUS Cllr (nl 

Y r YP:tt" 

1973/74 1914/7 5 

1. 25 

0.5 

'1 ( 
4 . ;,) 

0.25 

0.25 

--~-===-============-=====F=========================4=========*====-

MD/ROF 

Item 17 Gun Propellants - Picrite 

Development of the urea/ammonium nitrate/silica 
gel process to replace the existing ROF process 
which will become obsolete due to lack of 
dicyandiamide supplies. 

1.5 1.5 

2. 7 

0.25 

0.25 

1.5 

~ :' .-= ~ -;: . .::. = =-~ =-=-=--=- ':-= -:- - - - -====-===--:c========-=I====-=====I==-=-..::,'====:,==f,::-::-_ - ___ 

Item 18 Synthesis and Analysis 

Preparative chemistry in aid of work at ROFs 
and advice on explosive manufacture. 

~-------------------------______________ ~ ~ I 

GS 
SECRET 

0.5 1.5 1.5 

2. 7 

\ 

0.25 

0.25 

1.5 

1.5 



I 
I 

• ~ .. T 

1)1 /1 111,HlI',d (1) ·f J ') vi Y 

___ ~_I IlI'IJ':" __ _ 
l// 'm JI 

JI/ '\I ,·J r'p1l1i ·nl I J I)i JrJ' fJ/ rmt and fret rJry , ... cale of 
gpJJlI. f)rtJt" ~1 "fJ ff) m : J[J1J : , (. 1 Ut.' · (.If inj, i at ing and 
rll ' I I Y '( JI1l'p m i 1 ; (/ I J i • j H H j Fl n n . (~ t 0 KO fiB, () A 
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r;YHf'f.!mR Cnn roll r. (La nd) 
(MGO) 

Gy tr·mB Cuntroller (Sea) 
CC of N) 

)ort 

(.) I't4'IHll fI' ion, {'V;JIIHlt-;on Dd supp ly of 
'P('('illl (·(Hdil(. nddiliv(" to HOft' Bishopton. 
J, i :, i 1 (11) fin p"ol I lIllIB on ':( Irn i ng C'] :mt Vjper, 
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PRO bCT SHJ ... ET 

J)('V ~ 1. pment (D f ~nc ) 

J:tem 25 Hazard SLudies . 

J'rovj-,ion of d ta for Safety Certificates 
r )v('ring primary and secondary explosives and 
prop.! 1 1 ants wh n they pass to ROFs for 
produ r jon. Advice to Government Departments 
:.wd oUter Establishments on safety aspects of 
w0rk with xplosivcs and co-ordination of 
H ·nsitiv wn·ss t sting methods through the 
S"nsjtlv'n ss Collaboration Committee. 

ll.(~m 26 ClJmp:lt:ibi,Jity and Stabiljty 

COlTlp.il.jbi 1 ity [JlId sLabi lily testing on 
c.pJ(JS!V(.!S :Jnd in; iat(Jr.s and the provision of 
:111 : J( j v J .: u 1. y !1 _ , . vie (J • 
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Item 37 creation of Ca . nt authot"lS d, 

No major new works ar at.pr sespeciallY in 
but minor works will contlnUe 
r _furbishing firing mpl8c men

ts 
. 

-Item 38 Maintenance 

With a large site a steady load of maintenanc 
work continues, especially as some facilities 
ought to be replaced, but decision on this has 
been deferred because of Rationalisation 

• exerClses. 

Item 39 Directing Staff and Common Services 

lncI udes D' . . IVlSlon Heads and L'b 1 rary. 
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Other Work (D £ nce 
and Civil) 

ERDE 

Item 40 Special Services for Foreign and 

Commonwealth Offices 

Item 41 Advisory Service to Industry on 

Adhesives and Sealants 

Item 42 Maintenance of British Calibration 

Service Centre for Thermal Measurements 

Item 43 Assistance to Overseas Sales 

Item 44 Directing Staff and Common Services 

115 
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:"~"'lsa,ge efi\.r4: on ,Llasti" r pe 
~U seq~~nt rears to the i:linim 11 (2 
R . ~. ~ ~ gwater and other int 
es a 11shed compositions. 

• n ......... 

~~. _ ?or k :m double base propell,-,nts. wl1ic;h a' 
..L UK .::ocket Neapons, is concentrat t i \l :rovin~ 

mechanlc~l and storage properties and varioub a'l~ctp 
and qual l ty cont rol. Renewed attention wil b ljr et 
the, chara~terisation and specification of nitroceY 1 
rOcKet and gun propellant application. Research on gun 1 
has been reduced ow i ng to the transfer of effort t t .L!! II~T 

, 

programme . 

1 ~. The UK developed inhibitor for CDB charGes, PJ340/
r 

( poly'c 
f llled methacrylic polymer), has many advantages over c 1 
~cetate including less tendency to absorb NG and to generat I 

auring motor firing. It bas been successfully evaluat d in a wi 
range of project type motors and will be brouGht into . ervice ov 
the next few years as a repl acement f or cell~ose acet~e. Vo k 
developing an UK source of the optical quality CA she t e d, for 
the CDB process has been terminat ed foll owing the withdrawa by 
British Celanese Ltd of their offer to supply a uodified CA 
composition to meet the requirements of TS 263 . 

15. Increased effort will be devo ted to the s t udy of olid rrol
ell

-
ant rocket ignition whilst that on both basic c ombustion proD B e 
(not combustion instabil ity) and TVC will be terminat d. Effort 
on rocket plume/radio wave i nteractions has be n d cr a'ed, but 
the necessary expertise wil l be maintained, whilst mor att nti n 
will be given to IR emi ssion work in suppor t of missile de cti 

studies. 

16 . The aim of t he packaged liquid bipropellant pror;romm I u 
to ' sell ' t he sys tem for use in a conventional weap on pro·ect. 
this end emphas i s has been placed on obtaining incr as d perfor 
and re liabili tYi in particular there is need to e s t abl i sh c mfi r . 
in the s afety of the system under service conditions and to evel 
appropriate procedures in accident situations. The m~in sue es~ 
of the last year's work has been the three technically suec sof 1 
flight s of a representative motor with imposed lateral ace le'; t i 
of 10g during boost, transition to sustain, and sustain thr u t 
levels. Other flight trials have demonstrated the ability of a 
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f' th~ r ,.-quiremen ts for the l'TI security fore 
tlin and t scope has been enlarged by two 
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I TI"e}> . Dl l:i n , the f i rs f 11 . 
)~ n 1 4 Y a 1 to.) b 

. ~ • ... Cl [l roe et t r 0 ) j rH 
) tl tne 1 0 lowin k y 

(-) r "ttctiun of amoke n l{ 
"e " ,. El c \. t 

( b) 

a ..L Vl.~.N pap er is i. p r ep ti 

~e~ri""e life a~seS~Hnent of 
.pro pe 1 1 a 1 t roc!cet mot ors: 
lrt PY'~paration.. 

soliu. 
re 

, 

• 

nd 

(c ) h~gh l-'res~ure motor technology: .:1i a 
l l~~d v:i th vyAG 3 (stu.dy of mar, an er 
unbu l d e a. antl-ta nk r ocketd) which wJ.ll 
of a meeting i n the US in June 1 74. 

( d )' specif ication of the thermal environment: t' 3 
? ov ~red by a successful meeting held :~ n Au .. t l' u. 
J;n , Nov embe r 197 3 which reviewed pro~r ss on th. 
J olnt programme of work. ~he task shou'ld "Le 
completed a n d r eported by December 1974. 

(e) Pa nel 1 also has a KTA relevant to MF3~ ret.llacem 
.f or NOL 130 and lea d az i de: thi s will be di~~cu ...3ed 
a t a me eting to be held in May 1974. 

(ii) Angl o-Norvvet; i a n-Ne t herlands WG II I. Collaboration in 
t his group has bee n mainly Anglo-Netherl ands; in additi' r. 
to reciprocal v isits in the last year s ome joint worl" 
been ini tiated on the stability of mod i fied RDX/TlJT 
compositions f or use in shell. It is hoped that Anglo­
Norwegian collaboration will increase f ollowint:: this 
year 0 s mee t ing in NorNay . 

(ii.i) '//estern European Union, Standing Armament~ Corn it tee 
WG 9. This g roup is concerned ,with novel barri)r0 for 
defence a6ains t AFV s and aircraft . It is inclu' ~ here 
rather than i n IvlF9 because much of the UK intere .. t has 
been concerned with aqueous foams which are re )orted . 1 
~,1F3G. Despit e representation from all the 'v"EU cou1trie 
the only us eful collaboratton is Anglo-FRG and thi 'Ui 

ex t ended to joint trials and reciprocal visits. 

(iv) Ang l o-Frenc h Defence Res earch collaborati n. PrJ1ill'rl 
ove r tures from the French are under consideration rOl.' 

pOS3 i bl e broad collaboration across all hIF3 topic It 

• 
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en· "al. t . 1~11~:2 

1 • ~I'h . " 
a Id D 1.. 
c. ev 1 I mun t; \, ( 
techno'o~ C' ( . 1 I le] • 1 moto""s · - ~l.n(1 ) Lf 'I

r
'! 

...., 1 1 r. o' ,hi" of a'",', ',' o ,l : ,~ .. 1 ( .... 1 :11. )\'f, 'll d I \ I -, 

'- ... :l. ted VI (.'\ '). 1) - I . m n 1 a 1 t h ... II ( (J f I i '," , I t, a ~ \ } 
.. - '. ~ j n r)' ll (j l~ 1. 1/ 

n 1 or J.[~T) 'n r"ch .t lid ,} ( I 
p:L'Oeramm~. ,I;- 0..':', '11'1d 4..( I " 1. 

Prolulsion: po]jd 

2 • '1' 11 er' ] 1 th e " e WJ. -.I ) 8. C ont:i 1'\,0,.:' '1' '1 
we dlvelse r nllirelnents o·r r ~k81; 

apon and ~racu ~onJicat·· ~ and. et . <: .... .L .,. ~ ,lon", {~3.S 
guno. 

ri' l .I r J 

t to 

3. T~ere is a ne 'd to 
same tlmG reducin~n; unit 
and powex' cartrid~es. 

incy oase t1 , derv' c 
COf~t, oi roc)C' mote 

/ r I 

J r 

t 
.., , , 
I ) , 

~. In yiew of the well established thermochem' cal '0 

n propulsl ve performance of the knovn'l and forene a , 
prc:>pellants, increases in ov~ralJ. motor "ncrformanc w'l 
mal:r;ly by redu.ction in hardware masn and! or c};ar"e d . 
a hlgher loading density. HOHever, improvccl jnterna1. b". 
propeJ_lant mechanical properties, pro cessing charact

A 
. 

safety are also needed. 

( 

5. There 'viII be increased emphasis on lO·,J sirrnatu-re ro ~ 
motors for applications such as A' I:G'!'l , SAli. and 1jc.. G I ( i r 
second propu.lsion stages) in add i tion to requ'"::" 'TIen [.6 for cl. 
propellant charges for gas generators and power cartri e. 
requirements '-rill. be met in the main by C2,st or extruded 0 

base propellants. 

6. The superior capabilities oT opera t.in~ te" peratuTe r' 

, 

motor size of cast composite ~opellants w~l be nee~ed 
future applications where smoke is not a di8aCl T~'1\''''''e; in 
particular the potential of the HTPB system ~erits fu ther • 

7 • In the absence of a definite requirener.t ~O'" a ucrv; c 
containing a cast composite propellant a case c'n at be 
a new production facility until the capacity a thn ': ) J ' 

~later' plant has been reassesC1ed 2.Y1.d its viability e 
against possible requirements in teI"' 1 s of c~.p '.t ,1 0 e 
which .TOuld be ne 8ded Jor various sizes and Cluanti' 0 • 

8. There will be a continuing ne'~d to maintain a de -
production capability in plastic propellant to meet s 
requirements for both space and defence a u-olic tion a 
the considerable PDS obligation. 
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r1 ini tl 1 
(. . Th re i. 11 . (both mono u1 • Y t r'1 , 

1 i l 1 nr<.. J..on 
b ck' n to TJ 1 

to . .. vide; long-e. trm ID • 
ut lr lA'u~T ~ rv 

t" 0 'Y'a 'n pos ib] r f 1 
op IJant syot·m m an a r auem nted monOD 

. fo 1: I' n ,e of p;un )ro 
11. '!"here is a ne d to lI1prOVe the ner. on in barrel w r, 
. nd cOwbustible cartridge cases; reduct~ll de' red for both 
Derature co-ei'i'iciel1t. and smoke, are a ~, -and i'ield guns . 

J.:xnlos:i.ves and ini tiator.v devices 

-
t n 

12. THere will continue to be a ne8d for a I·ride range of. h' r: 
explosjves a.nd ini tiator.v devices to meet the dj.ver~e requJ. -re­
ments of conventional munitions. Emphasis \vil" contJnue to be 
.pl~c~d on extending the Service life of initiator systems; 
~n 1 tlator compounds are required which are fully compatible wi th 
the other co ..... ponents of detonators and the weapon environment. 

~3. !s. req~irements will requi.re improved techniolles for both 
ldentlflcatlon and detection of expIosj.ves and BOD. 

• 
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88CB-ET 

,. 'e S 
. 'b eathln .~ en~ln 

(both rotary and non-
se

aS purchase. 
over PronulSlon: alr T . ~ineS 

'" 1" i1" brea thl!1g eno t bY 
9. Any requirement Io- .aatiOn will be me 
rotary) for miSSlle appllc .0 c

ket 
!,'!.9.

t or~ .' ' ro ellants and r r 'J' 

Pro u~sion : acka ed 110UJ.d P rogr
arnrne 

on pacl,<:clS

ed 

. in the resea:,ch P el1ant Systems) 
10. There is a need to malnta mono and b:;.-prop nt the KH 793 . 
liquid propulsion Systems ~~oth to Lance pro c';lrern~ N.' t The pot en t J 8.1 of 
to provide longer ~erm ~3.~u~~gLRATG\V and rn~dlW:; '" t~~r co

nsi 
ders.

t 
j on. 

p_ o.r'ramme and posslble ru v - t system mer.l ts . ur . 
an air augmented monopropel

1an 

Propulsion: gun propellants 
of gun nropellants 

1

1 There is a need to improve the per~OrJllance barr~l ~ear', te!'1-
_. . ' eductlons In t k 

and combustible cartrldge cases, r 11 desired for both an 
perature co_efficients and smoke, are a 

and field guns. 

Exnlosives and initiatory devices 
12. Tliere will continue to be a ne ed for a "ride range of. hi 5!l 
exulos'vas and ini ti atorv devices to meet th e diverse requlye­
me;:;ts of conventional muJn.tions. Emphasis wil ' continue to be 
placed on extendi ng the fjervice life of initiator systems; 
in; tiator compounds are required which are fully compatible with 
tl,e other cO'~ponents of detonators and the weapon environment. 

~3. I~. req~irements will require improved techniaues for both 
ldantlIlcatlon and detection 'of explosj.ves and EOD • 
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