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Items Completed
items Deleted or Duferred

FROPELINTS HESRARCH I1: Mr, A, BREWIN

Torpedo, Submarine & LPM Propellants
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Li3 At

Programre of Research and Development for the current

ot for 1953/5L . has four main divisions, each covoring
tondont's Branchi=- -

year, 1954/55,
tho work f n

E_TJEEHL ant Rescarech I: "Deve Bt apd processing of all typee

of 80lid ookt propeliants; amlysis and teating; mntorials,

o

Propellant Hessareh IT: Physioco-chemieal roscarch on many
L combuation: rhwologisal research; I

ABpocta
ponsitivencas of oxploaives,
: sxplosives and Intormediates: orgnnde chemiaal
. laboratory investigation of
H' a.-; '

roacarch:
now proceases; initistora,

g . Chomieal Tnpgd

-

iegring: pilot plant operation and applicd resenrch,

The somewhat stereotyped pattern of subjoot=titles nnd code numbers in the
Emwj‘n g!"mu;-: is taken from the T rogresaing and Plaming' scheme which 14 43 bound
D 1 1w, Thua, the mad

in Iields of current activity are swmmrised u
more of [Mive '.;. and . }'Jl._'.f.i!.'l.u.':_:: H!".'!'!.l:]_'.'l .'.'.:"".‘t-l‘_",d l_lp.'l._l'l_l"'. I: i FTo ject being n
goelricd Service gomand ), Undated Frojects, Post-Desicn Services [ L, 0, modirs
pedons and inprovemsnts in existing Service stores), Basic and Applicd Resen
P Development, and Dosign and Development of Tasting or lLabormtory :
erever possible. work of the types Indieated by the last two heading:
BJ.".I.J.'..-.: Tnoor om [ the

oM 1 cted during 1953/5, arme

tabulated at the end of sach Supsrintendent': pro=
jramms , together with those deferred or sbandoned,

Priorities

inevitably, a very large proportion of the itoems on E.R.D.E's Programme is

BT the undated kind, Relatively fow can bo linked exclusive ly, or without somg
b ipuity, to spocifiic rvice Projects. Various ronsons for this state
B airs were illustrated and discussed

ussed at some length in the Introdustion to tho

a o
B953/5, Progromme, so they will not be ropeated here, ¥rny R. & D, ito
F . -

AT il

§ 2. D.: i
ghoirmnn is CLM, An asterisk (*) second Priority colum indicates thnt
: R, and C.8,/E.R.D.E, as being of
Particular importance, though carrying no Service or Ministry priority rating,
Bnd due to receive the maximum mmount of attention within the Establishment's
fresources,

8. Trends

Development nnd research during the past yenr in the propelliant Branches
S, P.R.I. and S,P.R, II, have revenled many subtle aspects of 'plotesu' and 'meosat
phenomena underlying the pressure-independence ard tempe rnture-independence of
rafe=of -burning of the new rocket cordites. In this connection the incorpora=
tion of lend compounds in cordite raises many problems, as yot not completely
solved, bearing upon the control of manufacture and the reproducibility and

/stability
. SECRET

Hnny ‘K 1 -0mE

ny E. 3

ough not endowed with a Service priovity-rating, stem from the decliared policio:
Controller of Munitions or I S5.R.(D), or of Committees such as E.D,P,C. whos

other three againat the appropriate Projoots,
All ftems in this Programm vill be warkad Upon continmoualy or intermittently
L Ng the year April 195, to March ) 155, A oross reference (marked +) is piven
puere a particoular item and code nurber is shared between two or more Branches,
BRctive 1toms are shown Soparately on tho lists of deferred Buk .;‘- ot TEma

e
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b of the Eatablishment!
B rext couple of yoers
ruine whether sny of the proceases, arc to be
§iscd in the R.0.F,s. IR "8 endoavour to
fre that the *blus st B 670 a8 ¥

it e 1 wled caa 8 aT¢ a8 complcte as posaible
;c.r;é:u: ta this -{m_ +/ bkas been m, Jointly with D,0.P.(X)

jpina ‘aﬂf‘ P?j‘m“r and we gru working towards s similsr one on Chard's
cyanmmidc'),  During the curront Jear, 3% least, there can be 1ittlg or

(8 iminution of activity: but 1% ¥ : vy
'l-':-' od with D.0,F, (X). v will tend to become more narrowly focuss and

" ' 4n this ficld over
policy which will

e
in

With some difficulty x 1ittle more effort is being ¢ ' .
_ edng found for problems ocon=
.-J_‘ od with the use of Hi&h Eq,lgﬂivgﬂ' and the wnﬂt.m af* R.L'E:x. and T.K.T.

pant dovclopment progrommes with D.0.F.(X) are dnerensing in numbcr,

The projects concermed with mebile units for liguid oxygen manufacture
__1'1:,-1& teke the form of oxtrs muiral contracts with firms,
pEinzs have lately beon roduced,

in
Thoir priority

B The proportion of the Establishment's whole effort tovoted to G,W,

_'til. ns for the throe Servieccs has tondod to Znorease throughout 1963/5

" "8 o Tiguxe of nonrly L7% during the last quarter, comparod with ah avergs
0% for 1952/53, '

atnlfirng

'he total strength depl yed on the Research Progroamme on April
s follows; corresponding figuores on this date
nthosis,

D.C.B.0, J
S5.F.8.0, )
Soisntific Of'Picers ( nll other eategories) ( )
Exporimental Officers (all categories) Fif ,f;-.f'%
Engineers . ]
Assistants (Scientific), all entegorics 61 (51)
These figures do not include I.B.R.G

. or DM, X.R.D's Materials Group whose
paric does not mppear in this Programme,

red recg
Y divides
‘1‘.1'1 2 '.-' gomcwhingt 1]11:..-_!_. nnd o try %o represent it in edvonece over the esuras of a yoar
¥ of ne guld bec very mislending. Moreover, for most of the separate items 1

No attempt has been made to indicnte the staffing

el development itoms r gven thoe main groups of items, He pbeition is
P [} F

tions of n person's timo are involved, Of courss, the number of items

ey . ted under o given subjoct-title provides no clue whatever to the mamber of
Hnctigs. ol engaged.  An assumption which can be made with certninty is that it is
T the o 11,

£

B Deployment f steff (8,0, and E.0. entegories and Engineccrs) in the various
Piclds of work can be approximntcly represented as:-

i
Anrmanition 11
Inisintors 5
G, Propellents (dircot effort) 30
Other Propellnnts 27
Miscellancous Service Equipmonts k&
Basic and Applied Rescarch and 33

Development
/In
-
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RESEARCH PROGRAMME , 1984, - 55,

Reference should be made to the Introduction, p.l.
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! S AR b A
§ Rocket, : 4 Developmant o1

opellant,

I, £

.'I Ll :‘11?':'.1'.]1'1 _JL{’T Bos kot
| ke +

Lavel

. .
- = —
- Ervpellants Research I (Contd, )
| Ii
" SUBTECT i PROJECT )
T =S O 203 SUB-PROJECT SUB-TITLE
Name HNo Name Na
. a NG, NHame N
04 R . ot {0 o, } Hame No.
FUIDED ROCKRT Tl Hiﬁh PET"{L’"I‘:_&‘H:]E‘_;:‘- EdyJ ]"}:-”":'rr F'.-"FT_..C _'_.'_,-T_]- | Development of o .-
(Cont )] Aircraft Rocket propel lant. H'L 1-:. "’ =Lr- sy T FAJIA ™
PROPELLANTS : Battory (2-inch) & AT~ — — — f-lbattory firing), 8
Motor, cordito Bl 2 T
Dated Work for .I itk ladiceny e Yol prent of fast-tuming
msa composition (battery).
Servicas (cont, ) R 2 Emp == — e Liimntic trinls,
A Hbm : ELKf Motor, vnrious B, K1 Cordito,
(2=inch Airernit) propelliants, r Plastie,
NGUTDE - R T | = = -
UNGUIDED ROCKET | E.5 grfﬂtct, Oign: g Hotor, propellant, ESG1 Developmont of propellant ESGIA
istress, Lo, to matoh Oeriikon. and chn ’ ¥
PROPELLANTS : ey, ) ) | 2%
Undnted Work for |
|
Services, e
JGUIDED ROCKET | E.6 | Cordites, 1 E@a | Climatic ana | EGA2 || Cliratic ballistie trial BEAZA
. climatic ballistic " motor, rocket, J=inch
FROFELLANTS : trials, Ro,13 Mk, 1/1.
Compositions based on EEAR
Eﬂﬂt"‘nﬁﬂiﬁﬁ Wark sulphite pulps |
* .= — (climatic trials).
for Services. : P o -
Aircraf't Rockets B Serviceability of EGB] provement of inhibition F6BLA
{Cmrdite Charges) inhibkition, nd method of applioation.
'= — = . —— = -




— A A
_J Effeot Of partial,
| iz digtpipuaiit
T B_._ - & - _

P A0, mli’b?

SRR L e S e g W A

SURIECT PROSECT o T B
S =L SO T L

Name No. Name Name

e.W ROCKET , K}E‘H f‘l;nllra]irilnl E13 Compositions with K133 Toughnoas, Hosisztanes to
ont ropellants imoroved mechanien] emoking With X

T (o] i1 - e : " - mtemﬂm

TORFPEDD , SUBMARINE {[‘_‘.on],:*.:.;g:l_ propertics. Extension to large wehs,

. ][ if temperature mnge.

} & LEM PROPELISNTS: ' |

_ t Mantifocturine E1 30 Back-pressure and long~

Qther Research and :‘ techniquoa, parallel die technigues
i | of aextrusion,

| Development (Cont.) ! | I Sogmernted charges,

! Hish-f'requency heating
before pressing,

automatic rolling of

I solventlcas shoct,

r Reduection in extrusion

|

prossura,

| Treatmont of 'rowork’.
Fnotors nffecting fires
on rolla.
Improvemont in extrusion

| s —— {4 _ncourmnoy,

| Rate of burning. E1XC6 Compositions contnining +

platonisers,

Effect of the naturo of +

'l nitrocellulose on
l | piotoniantlion,
! " Effoct of plasticisers on
] platonisation.
‘ Slow=burning compositions
I | contnining esllulose ncatnteo
| ! I ntor=_nsoluble plasticiscrn
| 1 for ccllulose ncetate,
tomntives to celluloss
SETATO

ool f nitric astor

- e FiAE + shared work = p, 28




Ffﬁmperatums ﬂ.ﬂﬂ_ pmgﬁ
ﬂﬂﬁ&lﬂﬂ“

E}‘hﬂhiljty and .
: El
climatic trials, ; 5'[}5

s
' o -

~ Propellants Research I (Cont.)

i
4 EUB;.TEET PRE'LTE:T f"E..... }_-..'1 hr {"_' SITE“.EELif ":i:rl- QI]T'I—T_]_TIL, .
i 2 Nese Ho. Naure Ko, Kame No, I‘
| G W, ROCKET E.15 )l Colicidal E13D safety, 51307 1 Electrostatic hasards,
| e (Comt.)] Eropellants (Cort,)
| TORFEDO, SUBMARINE (Cast Double-Base) - . el
' (Cont.) Chomical “nalysis, 51309 | Casting powder, s BTl ;
; & 1FEN FROFELLANTS : l- Finiah-d pmumt. 8 T - y
\ Casting liquid
{ Other Resegarch and i' dauid,
| : | { Control of burning 'E13011 | Effect of plasticiser,
i Development (Cont.) I rate and/or plateau | Effeot of platoniser,
: | range, e Ty Effect of other ingredisnts
{ ] i r
i \ Processing of chopped ‘E:-_‘-.‘.Jm Effcot of ingredients.
: | : extruded powder. Effect of tochnigues,
| ‘ |
E ' , Altermative casting {E13D15 | Other mothods of making
i base, H basc grain,
} : oy -
! | Casting liquid, E:u 016 Hnt.hﬁdn ::-f preparation,
i ‘ e, asontrol,
! ]I L | { q_"" Ui, cops’tiveness,
{ | = |
ll Restrictive !':I'._f..": ' § Mothods of manufacture from E13D17A
i f eontainoers, i {ilm,
| Use of extruded tubes, E150178
{ | Contrifugnl ansting. ElSo1ie
! Reinforced plastics, E1SD1/D
Mamuifacture of now \E13D18 I: ustriner & (tubular alotted) (E13D18A
shnivte designs. Sustainer B (double end E13D168
! | burme !I"'\,' -
' f e s114c | .
: i_:=:~l-...f.. E1T1SD L
| ':-u*.‘i cano, E13D18E "
—_ j_ -
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Rl s

Liilfies lother than
I | pmpellmts for ﬁngim
2158 ¥ Go 3 I '

enern | requirements, . '

1: | W SUBE=-FROJECT SUB=FROJECT SUB-TITLE
Name No. Namo Ko, Name N it
NG, iame
' =, W, ROCKET , E.13 }lohibitors fCr.m..} E'J._S[[ General requirements. | E13H3 FPhy=ical properties of ‘
mmﬂ HUEMTE{E {r:ﬂntj 1 f&":it.j F'GJT:T" } :-.'“-I‘.'f..]T ;mljbltﬂm |_-11'i
& : ﬂtihcal m Yo propollant, ﬁ_

& L% PROFELIANTS : r H.G. and plasticisor migration

Materials and EI3HZ | Elastic miteri ber m '
Other Hesearch and ’ | tochni Juc 8, Potting :.e;rm;ul:a(?::uu:::,} 5 1
r\.su“!

craw cxtr'uainn coating.

Development (Cont.,)

J “ 1}'5&_?““;-
i } I i 1 .,_m:.c:hi_l‘ tio
I
: | Servics to other E13H3 )Effect of changus of manu=
! : ! Establ ishmont facturing techniques on
II ; . propertics of convoluteo
: | AT LA wound eontainera,
! | E.M.R. - British ' E13H5 J?rc‘p-.-.ratinn and chamoter-
: E ! Celnneso - Develop= intlcs of ecllulons nootntcs
{ I EI mont of now oolluy- of varying necotyl content.
| logic derivat | Elfecct of plosticisers aon
I | and 1 mlati X physical propertics,

C— o -

: |
| I !* f surfaoe troatment
« 2. anponifiention, crovap-
] i
L]

|
|
|
1
|
|
|
.'
l
ps
5

Spin=ttnbilised { LT Development of charge, | B1%01 ordito, ‘:_i;‘:‘:
st Crat double=bano, X B
= ‘ Plastic propallant. E1A110
1 —— e — ol




e L T S B Rr F
' Lmmunition, =

| Jseof

i

Rarmonisation of

B153

s Iy TR o e ] . - - -J':
UBJECT FROJECT i ER=FROJECT SUBE-PROTECT SUB-TITIE
Name No. N ame No. l Kame o Name
GRDMANCE & 5.A. E.16 || Cordites, El168] Climatic and climatic- |E1603 Suitability of selected

ballistic trials, | sulphite pulps for Service

FROFELLANT S » nitroecallulone,

Post-Design Work

]
[
(]
for Services, I
|
|
!

ORDNAICE & S.A. 1 £1743 | Mamfasture of small Balitetis

] sizes f'rom large horisontal

! prossoes,

! Moderation of double-baso

: propellanta for use in small
ATTAA,

Goneral, El7A] Marmufacturing metho

(=
[+

PROPELLANTS :

S M o i S A S

Dther Rescarch and

Development,

Ballistic behaviour, EL7AG Effect wf proceasing factors,
: (Irrogularity of A.C.Ws, of
| Cordits N, ),

|
i - 5 - e e O - -
1 Flash and smolke, | E1JAL Improved non-blinding pro=
L] | LR - & -'--
I i ; 1_ pellants for Nawval Guns.
¥ = IT. - "
| Stability, climatioc | E1T7A9 | Imporfceotly soaled B.L.
' . | | Asavbridesn
1 “ﬂ'i ClLim Ahi= I g o ‘rui;-l'...-.. I
| bnllistic trinls,. ' Compoaitions contnining sub-
i stitutes for nitroglyearine,
N
[ Pierite propellants contnin-
1 LOE XN ."1.'. E"l'.ll-}ll 1.""'
- Ll

SECHET



Moderation,

F17010,

e -

F Y

A

JSIVES: £.20 | Torpex, E2CC | Stability, E2001 -
: i R e e e ——
- Y § et I ’ -
———
SUBJECT FROJECT SUE-PROJECT | SUB-PROTEOT :1_7- TITLE -
e s el SUB-TITLE l PRIORITY
Name No. N pma No. Hame Ne N rvice | 2.R.D
INO ane Hﬂ. 2s .E... .’
HIGH EXPLOSIVES:
Hia 2l Leneral, T2 1A Compatibil sty H.E, EZIAL J R.D. cemonts and 1 t =
Ciher Besearch Fith materis] 2 f' 1.‘1'.H' S ik i >
| : 11, taining substitute ingredients, _ bi-d
arriey creams, EZIMNIR
v lopment 1 ]
and Development, II l ¥iscellancous, E21A16 - ;l i .
—————— —f— —— —a 4 - ;L. ; =
FUES & INIT JTATORS : E,?E! E:‘:;l.l i :" | | K 2en Mg "-‘:"='5i."l ANd asgers- E2501 ?:fﬁs-g‘_-ﬂ--:: 1‘111min“.tg. : Imm l: u'-
WEabill vy marit deterioration, wubstitutes for Compositions 25010 | - -
Other Research and Initintors, A nnd B, ™ ' ii
' Initintor dolay compositions %
Development., F_ i
Effect moisture, E2C2 § Lend nzide, ' I
Climatic tr E29C3 L A/C bond dotomators, 50 )
Correlation of chemical deteri- P
2 oration with effective life. R (| -
(| L
I = e 7! Totrmosmn B2
: Compntibility VT Wit tals, T 1 nzid ind subatitutas, E25D1A
: i of Initintors gnnl ta r ubgtitutaos o C i1 4 sition A, E25010 A
and Delny Systoms v - T | _J Promisine now compositions, E2SIIN i
Phyaicnl Proper T 71 {3 - tallographio atudioa. |E25G3A
fies of Initiatol: end .
 — -— — —— — e



Grenade ignitor,

V.T. fuzes,

- -
TR T ¥ —

B

PROJECT SUB=FROJECT

SUBE-FROJECT SUB-TITLE
Neamo Ne. Name No. Name No, Name
ATERIALS AND K.29] Sealing. E2%)\ INow compositions, E29\1 | Luting serviceable over

"Universal" tempornture mnge,
Improvemonts to oxisting self=-
setting ceronta,

improved feneatmting varnishes,
Miszcellancous problems,
Evnluntijon of synthetic rubber
coments,

Improved semi-sclvent cementa,
lutings with improved low-
tempornture propertios,

AMMUNTT TON  SEAL ING

& PROTECTION:

Sther Research and

| Bevelopment, :
|

I L. W , -
I:'.-‘:- t .-'u'J.-'l_-\_E -l,-n‘-:- -a;-,\}il-?

gheathing.,

ax dipping of fusea,

Varnishces and paints for
specinl purposes o.g.R.D.1177
typo.

Intemnal lacquering of oart=-
ridgn cnsca,

Hot=relt compositiona for H.E.
stores,

Materials, E2% | Protective for E23®1
surfaces of oxplosive
stores,

.

Cartridsoc=ba alginnte fobrics,
materinla, Terylere fabricsa,
Plastics, E2R 3 |8pocifieations and mincella=

applioations,
1

D, Comanta on Tubbera,




Bxplosives,
.111 it i_ﬂtQI‘E. find

Propellants Research T (Gont.)

Eﬁn.z-& c} lT'BT'. ir.: -'Hri? 1 ::'I'. j!: 4 . 3 I[al r-':'_ :Ii;'T: -,I-I iy '-l"r.-i“ _..'_“_

B s 5 R Ts 5
# 1--'1'|. a¥ld, - + 21

E13BHD Control of grist of ingredients,

1670 Compositions containing mechanically nitrated cell
E13C 78 Charges inhibited with B (including Swal Lowwr) .
ELXE Compatibility with rocket cordites of R.I. cesor ta and lutines cont
E13CHE Potassium perchlorate with metals :
E13H2A Application of elastic materials rubber etc
El13HX Wrapping erepe materinls,
E13H% Use of British ocelluloze acetat i1 inc I Ameriean flake (50 fpil t.l"j:\,']:].. s
E13HLA improvement of cellulosc acetate formulations,

E13E.B improvements of ethyl eellulose formilatinns,

vining =substitute ingredients,

ELLALBA s d=inch gun for coastnl craf't - Dovelopment of propellant and chargo (with Cl ARl
EiLBLA Improved {lashless charges,.
EILBRA Plashlogas charges,

EL7LAA Gunmpowder. More rogular hurning propartica, Anclytical work,
E1 75100 o, Cementa and lutings contadning substitute ing

i

E250C 1 Silvoy azids,

E2RCID Compaaitions R.D, 1650, 59, Gt.0.

F2501E Barium styphnnte,

E25028 Fuzs 254, unplated nnd tinplated,

EE}EDB Silver azido.

T2R02E | Lend azide with substitutes for Composition A,
E25D28 Laad aside with H.D, &80,

28860 Wntorproofing of salety cnp enmd,




T0E Rpsneol T (Oomt,)

ltems Deletc

'l.:l or 1.I'|_

EMM Climatic trials of 2=inch rocket ¢
irials of Z-inc eket - propellant <
el e - s ek
ECIA Development of charge Del
gt : eted - re
ESD1A Development of platonised medium-slow comp mmm
; Delsted = requirement cancolled.
ek Fast=burning mocsa compositions of improved racteristics in substitution Deleted = covered wﬂw:
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