SECRET
WORKING PARTY ON THE SUFFLY OF FROPSLLANTS FOR _ROCKETS.

MINUTES,

Third Meeting of the Working Party hceld in Room 723, Shell Mex House
on tha 9th October, 1951 A% 2,30 p.m. i Lk 3

Prescnt:- lir, C,5. Bryant D, X.R.D, (Chairman until 3.30 p =,
Mr, F.G. Willson A.D.i[,X.,R.D. (Chairman fram 3,30 P-m';
Mr, F.C. Everett Scerztary, E.D.P.C,
br, A,W. Leonard, Amm, P. (X).
Mr, J., Lyall aA,D.E.
Dr, &. Hasterman Dl TeBaDs
Mr, L,A. Wiseman E.R.D.E.
Dr, C.G. Lawson E.R.D,.E.
Mr, P.R. Freeman E.BR.D.E (Sccretary).

Apologies for absence werc received from kr, A. Brewin (E.R.D.E.) and
Miss T.B. Stewart (D.C.W.R.D.).

14, Minutes of the Sceond leecting and watters arising,

The minutes of the sceond meeting werc read and acccpted,

Mr, Wiseman pointed out that his statemont ((dnute 8) on an admiralty
Requircment for ligquid propcllant for cata-ults did not nccessarily mcan that the
sdmiralty would use & ligquid propellant for this purposc,

Or. lasterman said that the figurc. for the regquircment of ilessrs De
Havilland Tor H,T.P, (Linute 11) should be rovised to "500 tons oi H, T,P, in 1953
and 2000 tons in 1954 and 1955"

Aotion 6. Comparison of propellant requirements with production capacitye

This action had been carricd out by Iir. Locnard, s1though an asscssment
of cordite press size reguircucnts had not yct been mode, and would appecar as an
itcm on the apgenda,

Aetion 8. Purification of xylenc-styrenc,

lr., Leonard saidithat .lussrs, lionsanto had agreed to try to purify the
material to be supplied by lessrs Dorman Long.

Action 9., Preparation of a Progress Report.

This action had not _;m't becn carried out since a Progr:esa Report would
be iainly based upon 1, Leonard's poper which had only just come to hand,

\ctions10 and 12, Reviadon of G.W(P) 306 and X.R. 1570/1.

These actions had been

carried out by Dr. Masterman and Dr, Lawson, The
revised version of X.R. 10(0/. :

was distributed.




15. Propellant Requirements and Production Capacity - Report b

S
Mr, Leonard said that his report was based largely upen oificial %:5#5
estimates recently given as a result of a three year programme of res B
Consequently many of the figures for propellant I‘ﬂq:{_llrame_'?ts would tiii‘f:mezr H-‘-.m 1
those given in X.R. 1570/1. Although there were no new fipures available for ¥S°
1954~-1956, he had adjusted thesc where neecssary to bring them into agreeneny .
with the 1951 to 1954 figures. 4

r, Loonard pointed out the wvery large requircment for a 6,5 ingh
Field artillery Rocket: this would require 35,000 tons per annum of Propellant
in the first year of war comparcd with a total capacity of 27,500 tons at
Bishopton and Ranskill in 1945,

4s the "first year of war", iir Leonard Said that he had taken the 1955
figure in the absence of other information,

Dr, liasterman pointed out that in many eascs development of a wea

would not be completed until after 1955 and it was obvious that the "first year
of war reguirecment" would depend upon the state of development when way broke
out, A decision would have to be taken at the outbreak of var whether weapons
under development should be procceded with or not., He considered that, as far
as pguided woapons werc eoncerncd, the fairest figure to take for the first year
of war should corrcspond to the first year in which there was a large incrcasc
in requirement, signifying complction of development,

The Chairman said that it had been aprced that only the next four years
should be considered, Ha Sugitested that for this period, two tables could be Eiven
one based on pcace, and the other on VAL reguiremcnts,

Dr. Lawson agried that tho fipures given for propellant roguircments in
ur. Leonard's report wore probably morc necurate than those in X.R.1570/1 but
pointed out that the figures for the Proportion of inhibition in the latter were
the more accurate, Ho also pointed out that lir, Leonard's poper did not contain
any fipurcs for igniter regquirements,

Jir, Loonard then dealt With the part of his poper giving requirements for
chemicals., He saig that, since the 6,5 inch Focket constituted over 50 per ecent
of' the total Fequirement, he had mrde two tables, one including the 6.5 inch
rocket and the other cxeluding it, The peace-time requirements for the major

Propellant constituents Gauld be mut if tho 6.5 inch rocket were excludead,
otherwise there would be difficultics,

_ In the ease of tri::r.cutin, dirfficulty in obtaining supplics is anticipated
since the total UK, Capacity is less than 200 tons per annum, and this is
b%fv:_f-lf sufficient g meet eivilianp necds, 2-Ndtrodipheiylamine will also be
difficult t¢ obtain since there is no production in U.K. Mr, Leonard noted
that E.R.D.E. had placea g&n order for 5 tons although the total rocket ruqu:irum:.:ﬂt
for 1951 - 1956 was only 7 tons if the 6.5 inch rockct were excluded,

. PEL—IEF_E_?E said thnt he considered an order for 5 tons roasenable since
it would be less than two years! supply for the research and development work to
be carried out at E.R.D.E, He also expressed his opinion that carbamite should
be replaced by 2-ni1:rudishan;,rlamine, in the case of certain stores using
®Xtruded cordite, in order to increase the Service life of the propellant,

 Mr, Leonard said that other cheémicals which are difficult to obtain are
guanidine nitrate and dinitroresorcinol, which are required by I,C,I. for
their exXperimental "progged” Propellants,

Jiir  Willson



Mr, Willson said that the low temperaturs carbonisation o conl
4oldcd considerable quantities of dehydroxybonzenes and suggested

.-,‘Bﬂrﬂ Low Teaperature Combustion Ltd,, as a possible source of resorcinol.

% At this stage the Chair was vacated by lir, C,S. Bryant and taken by
My, F.G. Willson.

16, First Progress Report.

lr. Everett cmphasised the need for obtaining a progress report for
distribution to the E.D.PC, in time for the Noveinber neeting, He considered
that the latest datefor distribution was Novemwber 3rd., Ho pointed out that
a number of clear-cut issues had been raised at the Working Party mectings,
and these Siould be included in the report, An exauple was the fact that
east double-base propellant reguircd N.C. powder for which manufacturing
capacity was totally inadequate.

The Chairman said that the usc of N.C. powder could be avoided if
Western Cartridge ball powder proved acceptable. The French are trying this
but atteapts at manufacturc by 8. R,D.B. hed not yet given a satistactory
product.

Mr. Leonard remarked that new plant would B required for N,C. powder
but the Chairman considered such plant to be very much simpler than that
neeessary for making rifilc powders,

Dr. lpatcrman said that consideration should be given to propellants
which are still in a rescarch and development siage since these may create
new requiraments. The trouble with resoreincl already mentioned by
Nr, Loonard was a case in point. Other new chemiczls which may be
required include ammonium dichromate, euprous chloride, puanidine nitratc and
polyischbutylene. ]

The Chairman said that the lines to be taken in preparing the progress
report a peared fairly elear, Thnc .ain basis of the report would be the
tables preparcd by L. Leonord. Liguid propellants would have to be
considercd although the requiremcnts for these appearcd rother nebulous,
especially that relating to a fighter aircraft uging H.T.P.

Dr. .asterman said that he hoped to te able to elarify the position
with regard to liguid propellants in the near future.

The Chaipman suggested to the Secrctary that Mr. Leonard and Mr, Everett
should be consulted in drawing up the draft of the progress report.

17. Date of Next Mcetiife

The next meeting of the ‘orking Party will be held on Thursday
25th October, 1951, in Roam 723, Shell ilex House, at 2.30 p.m.

Action,

g, The Saﬂratagx_tﬁiprepnra a Progress Heport in consultation with
Mr. Evﬂrctj_ﬂnﬁnﬁxa_gﬂﬂgaﬁg'




SECRET,

rs of DJ.X,R.D,'s Vorking Party on the Supply of Propellants :ﬁﬁaﬂﬂﬁﬁﬁiﬁi i

Summary of waterials
kequirenents,

T The attached tabulations reprezent an attempt to break down into a statement
of the remwirements for reasonsble intermediates for golid propellants, the
information on the weapon production programmes contained in E,D.P,C, 257 and 268,
as supplemented by information supplied by C.E.A.D. (Mr, Lyall) and by A.Dp./c.W.(P)
i.n hiﬂ' ‘-Iflnwl- {P) 3‘53.

s 1+ will be noted that there are many weapons still "in development"; indeed
it would be truer to include in the category at least onc of those listed as
Win Service" - the 6,5" Army Artillery Rocket, in spite of the production schedule
atated by D.G, of A.

3 In several cases information as to the rate at which production should build
up is uncertain or completely lacking.

L. Information on inhibition is not precise, Ethyl cellulose could in some
cases be substituted by cellulosc acctate,

Bs Tt will be seen that 7 colloidal propellants are envisaged in the data
availoble. They total about 66,000 tons in the firat year of war,

6. There is, apparently, @ (diminiahing] requirement for only one Flastic
Propellont, but this must depend on further triagla,

y In view of the quantities of propellant involved 11 vwould seem desirable that
an enquiry be held into the likelihood of obtaining nll the other components of
the stores mentioned - including arrangements for irommongery.

8. No nttempt has been made to rewrite the requirements for liquid propellants
given in G.W.(B) 303. No other statement on requirements for liquids is knowm,

9. As ogreed at the second meeting, requirements for enginc starters are not
included.

10, Data on ignition is not semplete, but approximate estimates are included,
In some coses of flashless requirements, gunpowder G 20 may replace SR.3710C., Every
igniter will require a low=-tension puffer, necessitating some 15-20 million in

+he first year of war.

EHB OD-E:
Waltham abbey.
Revised 19th geptember, 1951.

Copies to: D.M.X.R.D, (WX, Bryant).
A.D}/ﬂmm.Pwilaj (¥r, Leonard),
G.E -A s Hrl 7 oLl |«
4.0./6..0. (Dr. Masterman).
S P.R,IT. (Mr, Wiseman).
seoretary, E.D,P.C. (iir. Everett).
Sooretary, Working Perty (dr. Precman).
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SECRET
. e
WORKING PARTY ON THE SUFFLY OF FROELLLANTS FOR ROCKELS
Minutes,

ascond Meeting of the Working Party held in Room 723, Shell Mex House,
on the 13th September, 1951 at 2,30 pam,

Present:-
Mr, F.&, Villson A.D./M.X,R.D.2 (Chairman).
Mr, F.C, Bverett Secretsry EJD.EL.
ir, &,%, Leonard Amm, P,(X)
Mr, J, Lyall A.D.E,
Dr. Mastermen D.G.W.R.D,
Mizs I,B. Stuart D, G..ReDa
Mr. L.A, Wiseman E.R.D.E.
Dr, C.,G. Lawson E.R.,D.E.
Mr, P,R. Freecman ERDiBs {:Secr::tary)

8. lidnutes of the First Meeting ond Malters Arising.

The minutes of the first meeting were confirmed,

lir, Everett stated that the revised terms of reference for the Working
Party (Minute 1) had been approved by the E.DoFaCos

fAetions 1, 2, 4 and 5. Fatimates of Bolid and Liquid Propellant Requirements.

These actions had been carried sut by Dr. hasterman and Mr, Brewin and
wauld be dealt with under item & of the agenda,

fction 3, Admiralty Requirc.ent for Liquid Propellants for Catapults.
ip. Wiseman said that this project was still in the assessment stage,

The Adamiralty hoped to have a prototype by 1955, but no appreciable
guantities of liquid propellant for catapults would be required until 1958=59,

Action 6, Comparison of Propellant Requirements with Production Capacity.

Mr. Leonard said that he had only just received iir. Brewin's statement of
propellant requirements, He would make the comparisons with production
capacity at the earliest opportunity.

Action 7. Correspondence dealing with Xylene-Styrene,

Ur. Leonard scid that there is no definite correspondence or-this subject.
The position is that kessrs. Dorman Long have 1,500 1bs of xylene-styrene
contaminated with free xylene, but they are not in a position to purify it.
An order for the alternative, "polymeths'y had been placed but there were
difficulties in obtaining this matcrial owing to the dollar situation and the
1imitation of supplies to the United Kingdom by the Dow Chemical Corporation.

Dr, Lawson suggested that it might be possible to find another firm
willing %o purify the xylene-styrene, He cuphasised the wrgency of obtaining
xylene-styrene or ymeths since the existing stock of material at Waltham
Abbey will last orly until Deccmber.

oy Jte




It was o
'tm? ois Pirm might be willing to undertakc the purification of xylene.
his I LTH MAREG s Waleemting i

Jir. Leonard said tiat ke would approach industrial firms with the o ﬁ‘ﬁlm

o
9, E.D,P.C. Minute 228, s

: : - e Dronanc 1T I
t+ stated that this minute containe prop -

& F‘crfi;ng;;:;r or. the Supply of Fropellants for Rockets. ﬁe_asiuphasise& that

E D P.C. considered that every attempt should be made to minimize the numbey

u;' types of propellant under development,

Dr, Mesterman considered that this was already being done in the Uniteg
Kﬁgdmr;d that the 1.C.1, were planning tg use_ﬁ.merican—t}rp& NG, for
the production of cast double-base but this was an interim measure and British
Service N.,C. would probably be used when, and if, the feasibility of doing so
is demonstrated by E.R.D.E.

Mr, Everett further stated that E.D.F.C. have asked for a written report

of the progress of the Working Party to be co sidercd at their next meeting in
November,

The Chairman said that a First Progress Report would be prepared by the

Secretary for submission to C,8.(u) sccording to the terms of reference; the
draft of this report would be considercd ot the next meeting,

10, G

J.(P) 306, Statement of Fropellont Reguirements for Rockets by D.G.W.R.D,
)

Jr, Masterman said that the ficures
wearate within a factor of 2, The data
and do not include rockets for experim
13 necessary owing to a decision t
from "Mayfly" to "Gannet".
from 1953 onwards,

given in this statement should be

given apply only to actual G,W, projects
ental purposes. Amendment to the figures

0 increase the size of the "Red Shoes" boost

This will increase the tonnage of cordite required

He would send all recipients of G.1,(P)306 a list of amendments.
D response to a question, Dr, Masterman scig

1at the figures referred to
wes sasll compared with maﬂ that the number of rockets given in the table
out that the lethality qf-"..ﬁ;i requirements for conventional rockets but pointed
figures were bagsed an this ﬂﬂ.‘ should be very high, about 1 in 3 or 4. The
enemy air forces, Purthermame. :‘:n “ consideration of the probable strength of
replace some of the existing 8¢ he propellant required for guided weapons should
guided veapons -should be much Tvice Requiremerts, On e weight for weight basis
propellant requirements. fiore economical than conventional weapons in

Dr, Msst

S8tated that
could be met that a states Fequirements fop materials ot prope.
_ .t her than llants
must await the eralysis hM!“ u:yt ?;%hility of producing the propellants
| /The
W l*
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The Chairman remarked that the requirement for plastic propellant is

Dr. sasterman said that there might be additional requirements for plastic
propellants but this was problemstical, He had advised liessrs, Napier to

consult E.R.D.E. on the subject of solid propellants for sustainer motors and
a plestic propellant may be used for this,

Dr, Lawson pointed out that this would require the newer type of plastic
propellant based on polyisobutylene, for which a clearsnce trial would be
necessary, The Ordnsnce Board trial for the older type of plastic propellant,
(R.D.2201), took about two years for completion largely oving to the
D,G,u,R.D,'s demand for boost motors. He snticipoted that any future trial
would take aslong unless \altham Abbey vere relieved from the task of
manufacturing G,.%. boosts,

Dr. Masterman said thot he hod hoped that the 100 tons of plastic
propellant requirad for 1952 cmld ve morufoctured in an ordnsmece factory.
Although he had supplied Amm .t(}L with & 1ist of plant requirements for this,
his oenly reply from D.G,Q.F. (X) was a plan for usnufacturing 100 tons per
week, This scheme would cost UE,ODD,DU{} and,nt the present stage, the G.W.
Directorate were not prepered to give it their backing.

Mr, Leonaord said that he would find out from D,Z,0.F.(X) the prospect
of on ordnance factory manuftcturing the plastic propellant boosts required
for next year,

The Choirman said that the reguirement given for nitrie aecid in G.W.(P)306
could readily be met, and that the H.T.P. requirment would give no trouble
until 1956,  He asked what molordinl would be wanted for the solid sustainer
motors. f

Dr, linsterman said that this had not yet been decided, 1t could be
cordite, ga&t-duuhlﬁ.bﬂﬂa, plastic or othcr propellant.

" Statement of Propellant Reguirements for Rockets by

My. Leonnrd pointed out some typographical errors in this statement and
nlso that the requirements vere given in long tons instead of short tons,

The Chaiyman observed that the requirements were for A.T,0. and aircraft
propulsion purposes only and were¢ additional to those already given by
D.G..R,D, No charge sizes were stated but these would be reguired for the
report to be made to C,S. (41) .

Dr, iiasterman said that the "Ladybird" 4.T.0. unit required a 6.5 inch
cherge. The requirements given in the statement were for 1954-55; only 45 tons
per annum of cordite would be required for 4.T.0, purposes for 1953 and 'S5y,
The figures given fﬁm liguid ruel for a rocket-propelled fighter were

conjectural and this requirement might not arise if suffieient pr f}ia
mede with Eﬂiﬁ.ﬂ&. weapons and other types ol Jet mircraft., In any cac

siessrs. De Haviland will require 1,000 tons of H.T.F. in 1953 mﬁ, am,hm
4in 1954 end '55. :

s s RN A bl Sales ot il AT s e L st s R S e




Mr, Leonard pointed out that D,Eng.R.D's statement did not MW

s ans | be about one
Mr. Wiseman said that the requirement for methanol would bout one
cusrter That for liquid oxygen. Ethanol or propanol would be alternatives,

Mr, Leonard said that preference should be given to ethanol since there o
wers prospects of ample supplies in the future from the pf?trcleum_mﬂuﬂtry_
He asked whether any indication could be given of peasce-time requirements,

Dr, lMasterman said that the peace-time requirement of propellant for A,T.0,s
wo'.d be about one-tenth, and for rocket propelled interceptors, about
one=quarter the war-time requirement,

12, X.R.1570/1. Statement by lir, Brewin on Requirements of piaterials

The Chzirman observed that this statement included all the figures
prc-ided by A,D.G.W.R,D, and C.E.A.D, (lir, Lyall), There appecred to be a few
min x alterations needed in the heading of the table ond the figures for
"Mayf1y" and "Gannet" motors would need revision in the light of D.G.W,R.D.'s
ware recent statement, He did not consider it a function of the Working Farty
to consider reguirements for engine starters since these are already included
i3 3ervice Reguirements", On the other hand, he suggested that requirements for
izr ter systems should be included ih the report to G.S.(MJ

Mr, Wiseman pointed out that the figures for "Meyfly" did not appear to
agr.e with those originelly given by D,G,V.R.D,

Dr, Lawson said that he would revise the table where reguired, He also
pointed out that the use of Propellant 0I0 necessitated the use of several new
ingredients requiring special plant.

Mr, Lysll gave further particulars of in:ibition coatings for the propellant
charges tabulated in X,R. 1570/1.

The Chairman said that the paper should form a good basis for the Report to
C.S.(M), He suggested that the First Report should only deal with requirements
for the next few years and, in view of this, the next item on the agenda,
"Puture Requirements for Rocket Propellants", should be deferred.

13, Date of Next Meeting

The next meeting of the Working Party will be held on Tuesday,
Ozt her 9th, 1951, at 2,30 p.m, in Room 723, Shell Mex House,

Actions

6. lMr, Leonard to campare requirements for propellant intermediates with
production capacity.

8. Mr, Leonard to approach industrial firms with the problem of purifying
xylene—styrena,

9. The Secretary to prepare a Progress Report for submission to G.S.(H}.

10, Dr, lMasterman to provide all recipients of G.W.(F) 306 with a list
of smendments,

11. bir, Leonard to find out from D,G,0,F,(X) the prospect of an ordnance
fac‘cry manufacturing the plastic propellant boosts required for 1952,

12, Dr, Lawson to revise and amend X.R.1570/1,



12 JU

AL1 l'lﬂhn OB

= , =M
Subject:~ Proposed Working Party to study Pronéllants for Rockets
Present:- Mr. C.S, Bryant = | D.M.X.R.D. (Chairmsn’
T e o UG Sl )
Mrs P.C. Brverett Secretary, E.D.P.C.
Mr. A.W. Leonard Amm.P.(x.S
Mr. J.Cs Litton CeBu A D
Mr. J» Iyell P RN,
_ﬁ‘ S “Maktermen’ G, 7.2 (A.D.C.W.R.D.)
. r. I.,JHe Wisemnn BRI DES
Dre C.Ge Losison %.R,D.E,

1. Intreduction

The Chsirman explained: that the Chiel Scientist had ssked P.D.S.R.(D.)
to set up a Working Party te meoke a brord survey of the row materials '
smd basic chemicals required for the production of propellants for
rackets with particular reference to Guided F=epons. The B.D.P.Q. hed
soncurred in the nesd for such = body,

2. Terms of Reforénce

The following terms of refersnce hod been proposed:~

(1) To review:-

(i) Work in Ministry of Supply Sstoblishments
(ii) Remsserch and development contracte with incustry
(iii) Rew materials
(iv) Production potentisl At Royal Orcnonoe Pactorics, Agency Factor=
ies, #nd in industry.

(2) ™ report to G.E.(G.ﬁ;) and C.Q_[H.], throurh £.0.5.8.(D.) .

Following 2 general @iscussion the following smended terms of refercmos
were apreed:—

(1) To review sctual and potentisl requirements for propellsnts for
rnokets having recard %o:i-

(1) Probable A -mends

[ii; Rew materisls 4 | i .

(iii} pr-duction pmtentinl at Rayel Oranence #nctories, lrency Factor-
jez, and in industry.

(2) To review rocceroh and development in the lirht of (i) sbove. :

(3) To report %o C.S.(M.) and C. 2.(G.7. ), throurk P.D.S.R. (n.)

3 Regzaacntﬂt;gg_ A

1t wns siTeed thng far the present the representation at the preesnt

- sho ' ddaiisbos  C.S.%i R hod st the last B.D.P.C. meeting |
. A.R.B. The chairmen undertook to explsin

aoneidered necesanry ot any rote lt'?rijtf?;
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= M)

y 3

1t wae arreed thet the first mecting of the Working Party would
held on the 19th July, 1951, =nd that in th mientime Mr. Everett waula
256, 257 and 268 $c be used as a

make svailabl
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