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The Chemical Research and Development Department as
¢ifficially formed as 8 seperate organisation in Octoog;y
L was intended that it shoula eventually he ontid
‘altham Abbey, end that it should ttk@ over roughly ons
viie Armament Resesrch Depsrtment’s staff and progreancc.

DESCRIFTION OF SITH -

The Establishment stanas on a site sbout three :iles
and about an average of h2lft a 180ihe It 1o div
into two main aeress by the Town o o Welthaw Holy Tooas
northern halfl being the old orig: L Royal Cunpo Sy
It wes decided that the southern nalf should be af
house the various plant and equivient necessapry i ILDE
ond high explosive manufecture, and thal the nowthrfu it WAG

be devoted in the main to basic laboratory investigationg
immediately connected with manufacture.

The bulldings on the northern .sit:

&

convertible with reasonable ecasg inio Les
view of' the urgency and importence of el
rockets end other purposes, the major ip
erecting snd equipping & proof stand, o
to serve it, In aduition, pleni for £

propelilant on a reasonably large prewproduc"‘ 18
temporarily on the northcrn stte. This @il tre:

the southern area,

|

Other groups of buildings are heing_sxead'
lsboratories: one is already in use for the ni
control of plas%ic propellaﬁu wanulfacture, =i
completed and will be used lor WL&e_fvhes on

peroxide as sn oxidant. In time the whole of )
vesearch on explosives will be accouwmodated in &
type,

The factory area wos originally laid out in Il
vetem of weter-ways which were uvced as the main £
e have found it neces gery to moke provision for o ive
ccegse to our maln builldings, nevepriheless, i will @3y
oLfchult to reach a good many of' the quJdingo by 3:? and 2

vaterborne service of powered barges is being provided,
GENERAL PROGRANLIE OF WORK.

The detailed programne of the establishment has L.cn i
slresdy, and is availasble as an S.A.C. peper (Be. A.0.08817

The most urgent ttews on it are lipuid propellants Tor roch-
plastic and colloidal rocket propeilants and cool NON-eroEe.
rropellants for guns. In addition to this are the chewmisi:
nlgh explosives and initiators and the development of new oy
mproved processes for their manufacture, the study of the kuen
rroperties of explosives and propellants undeL tronical stor
vne study and developwment of puitable msierials For mrividge

ond packeging of explosives, snd deterwining the cowatinbillty ol
such materials. .

The chemical engineering of explosives menuiacturt

processes and of eappliances to use explosives is u@"h& weal Ll

v the Tormation of a chemical engineering group in ithe o
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In addition to the sbove, the Department also includes a
group working for the Howe Cfflce on the authorisation of
explosives for industrial use and the ianvsestigation of accidents
arising in inwustry, snd for the study and auathorisstion of
epplisnces using acetylene under pressure.

The Department has underiaken responsidbility Xor the
tundamdntal physical-chemical work associsted with flams werfare,
and it will house the Inter-~Sepvicas Research Group.

The approved complement of stafl. I'or +this establishment 12
172 scientists, At the present time the strengih is 119. The
organisaticn is divided into four superintendencies; but at
present only two superintendents have been appolnied., The

supeprintendent of Chemical Ingineering and a Superintendanil

Liguid Fuels Research have 1111 to be found. Attenpls are bel:
made to reecrult more steff in order to lncrease ihe effort that
can be applied to liguid and plastic propellants. '
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The Royal Cunvowder Factory

Waltham Abbey

A brief historical survey : |

The carliest known record relating to Walthawm Abboy
rowder-nill bears the date 2nd karch 1560-1. ‘On that date,
one Marcso Antonio Erizzo, an ITtalian, wrote to John Themwortih
famworth) &t Walthaw Abbey in refcrence to a tender be had

to sunply the Government with material Fo; making powder.

Jhonvorth was the executor of the widow of » Anthony Denny
{who died in. 1549) and was probhably ownexr o mnnag@“ of the

mill., Frow 1E60Q, and doubtless even earlier, until guite
vecently, VunpomuP hes been made oonbznunu°1v at “altham AbDey.
Acciaents aprear to have been fairly frequen five blow-ups in
seven years are recorded by Fuller (1648).

Tarmer, in his History of Walthem gives a view ol the faclory
> it wes in 1738, showing some twenty buildings. The ownership
hud then passed to Kr. John Walton, "a gentleman ¢f known honcur
snd integrity", end a relestive of Izaah "alton,. the sngler
power, from ebout 1739, was supplied by horses, and wae used in
sowe extent considersbly later than 1770.

In 1770, an Issex historian writes of "curious gunpowder
rorked by water," having an output of 100 one cwi. Darreis 8 wiwll
for Government Service,

Iin 1787 the factory was acguired by ithe Government from =
later John walton,. A piilsr sundial bearing his neme still ¢t
in 1~ont of the old offices in the factory. Surrounding lando
vcre acguired in 17985, by authority of the Board of Ordnance, vz,
whose management the -factory then ceme. In October 1787, forty
ix hands were employed; in 1791 records speak of double horse

ills being in use; in 179H, powder appears to have been sent
erlﬂna or by barge from Waltham to Purfleet Tfor proof.

e Al

-1 m oS

‘Exipleosions seem to have occurred occasionally at thls perlod,
and it is interesting to note that in 1801, after an explosion
which killed nine men and four horses, a Comwittee of the Royal
Society visited the works to report on the pessibliliiy orf da:g:r
arising from electrical excitetlon caused by rolling barréls on

leather covered floors or by the use of silk covered dusting rc
The Commlttee reported that there couwld be no danger Lrow such
COUBES .,

About 1804 the use of charcoel burnt in retorts or cylindera
retead of in pits, was introduced, The annual ouvitput of i
cLory wes then about 20,000 barcaels.

In 18056 snd 1809 water power rignis ware acguired by purc &
he L)e shunt corn mill and the Vel tham Abbey corn milil,
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In 1811, & repori by General Congreve to the Master GCHVPPl of
the Orﬁnance, dated 20,4,1811, stated that between 1.1,1789 nud

G1.8,1810, 207,408 Har els of gunpowder, each 100 lbs, made
dl?him and Pavershs snowed a pruI‘t of £283,35Y-5-0% and the
rraofit on “regensera Tan" 127,419% barrels bet weea 1,1,1790

51.8.1810, was £83,08i~11-3, or a total profit of £341,436-18-

total amouni expended “w the Government vn originel purchase;
Lodps, erections and improvemenls hcuw@cn 87 and Decegher 3lai
2?9: amounted 1o £4Q,68o~2»730 '
on 27th November 1811 another serious ex plosion occurred.
xiliing cight men, and thereafter Brameh nydvaulic ITES5es wersa
installed in place of ‘the old scrsw press In 181 water
sower was substituted eniirely for horse Lo At the heig
off the Peninsular War (1813) therc were | ater mills and §
Wwrae milils mploy ng about £L0 hand 1816, the o0ld
"corning” frame was replaced by a new ﬂr' lating msaschine
ratented by Congreve, and 2rected on Lover Island.
From 1832, when the Royel factories at Faversham and

‘LLﬂCojllfk in Ireland, were disposed of, R.G.F.F. Walthawm

[ihbey. became the sole noya1 uualovdp" "uctOpy, and haa remeined
co Lo this day.

In 1888 the value of factory -holdi: was estimated 2%
£250 ;0004 ‘

Col. Askwith was appointed as the first Superintendent on
8in August 18565. In 1853, a systewm of lightninp conauctors
installed, In 1870 records aspesk of 32 lrs of "'incorporat!
mills, some ariven by water and 3CE DY sveam, =N emnployed
1L a sbout 18C, Rci;nlng of sulphur snd salipeitre. and -
b cff\charcoul were carried out entirely in the factory.

liothing else but blaclk powder wss wede at R.G.F.F. until
lﬁ”u, when the menufacture of gunceotiton was “omntﬁv“u on a larze
cenie, In 188E, one hundred acres of land known ae ruinton Hill
were acqulred, and & new guncotton factory, mﬁkch started up in
18%¢ '

wWae

there erected,

8006 ¢
'nich W

"Brown" powder was lniroduced {row Gerwany in 1885
nuaber of new bulldings were put up for its productior,
cenwenced. in 1885, -
Smokeless powder (Cordite) manufacture was commenced in

For ite proauction & nitro-glycerine factory was erecied
s Cainton Hill, together with the necessary cordite process
vulidings, In 1898 anobther ﬁimllar factory was started up in
trie old part of the factory, necessituting the acquisition orf
snother 94z ‘scres of 1&1

L%

1891

for pr?mLJ" curujtk

e ,‘('ic _l_’\o‘&’z’d.cfr,, nitric acid. ni L“‘""iﬂ vaaring .
sincotton, and continued to yefine sn]nhnr ana saltpatye oo
vhe L?Arfoﬂi wap mostly lirovn on the estate.

S
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‘ 3 C . auring two world wars, has \x}1+eu O
§ Lo —-": A g A Bmanes o $ha new . ordnance actories,
: - 1inea 8 f&ff:} l")f el U»L”‘"‘)w pl'p L'_- “ ‘:lf: YD 1 i ea )mrn\C—’L“l \‘_i:fn'.:' b
; ‘ e nraducing to its Pull capsclty explosiyes, DIUPELLES
| L s B it tes of gery high quall Ly ;-‘.7": *c:1;'ir.z‘;czc.v;',re7 pilot
: i interweaiates of very hlgh guadli Y . X N
? Fers Lﬁc'vauwc?ion of R.D.X., was erected here and conbipe:
L oxt 'f : Pe e d bk 2 s |
‘ sroguee throughout World Yar L.
caa part oof tho geaers. .
thne R.G. P wad re~1* &
JR. with a view to L
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" wdamental sieges plent sca.‘.e D
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1 phe officisl imception of ine Chemical Reszurci aD -
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PROGRANME AND ACTIVITIES IN 1047

Genersl Survey of the work of th@.Liquid Propeliants Group.

The vrimary purpose of the hlqn*d Propellants Group is to
produce prepellant combinations which will fuanction correctly and
reliably in rocket movors whose dimensions aad perforwmance are
specelfied by the varioue Service Departwents. The propellentis
can be divided broadly into itwo c¢lasses: '

(¢) BHono-propellante. These azre substance

oS 28 opr wilxtures of
subrtances whose Gecomposition can be initisted in & rockeb mhco
ith the producticn of hot gaseous preoductis. Bxamples anre
fiico. melhane, myxo] (ml"'”PP of Lethyl Nitrate and Lethyl Alcohoal)

b) DBi-cowponent systews

components 4o nﬁt snonténeauely reacth
%t X aoar&é of enerpy (“7me Lorm
ceastion. x 3p}eﬂ ave Liguid Oxygen nnu Hﬁ?g
nid end Para”f in, Hydrogen Perom de and Pareatf

{13) Self Igoniting d”%Leiw tion commences as BCOnL
the comprienhs mee Lxemples sp itric Acid and Purfuriyl
nely Hydrogen ¥Feroxide gnd Hyoirazine Hydrate.

c+
*

To be e cbofamke for S@rvice uge these prapellants must be
e Lo Hﬂudlu, sunu‘e in storoage ard not corrosive of conts 5%
Shie greup must be able to specify vaysical properties of ¢ .
el ts,. such ag denslty, viscosity, surface tensi B8O
: can uai u¢dt\ feed pipe dimensions and inje
i » The properties are wmeasured by siends a
2% nd are cezli with as a routine procedure. The Jjob of
the hegins with fho functioning of the propellsni in a
o-ne* maqu ancd cen he gsnslysed iato flve sectlions.
(1} Injection . | _ , -
kz% ,ombustlun and Ignition ~
: (&) Exponslion of hot gases threngh nozzle
g45 Cooling of Rocket m“tow ~nd venturl
(€) Choice of wmaterials.
lhere 1s o lerge emount of knowledge on is @utora foxy Diedel
corg but in this case th:_presmure drop &cro: the nozzle 1

@ opder of 1000 1bs/s
oLox the pressure
A

and information
V. viertion densads
nlting or not.
zting the svall SR TIRK:
iubkon YR DONN mﬂhhod of
\w
w5 %

/ealenlation

B e



i

e,

thermel shock and erosion l.e. loss of meterial hy the i«
not gases., This is closely connected vith guestions of hea

wat losses to the motor, incomplete combusiion, .
Jet srising from turbulencs at the throat and ON- PRI
win wesessment 1a carrled ont in a froaf stand, whose

L ';’l“'
-
nlaetvion is tedious, calculated from the thermeodynanic
pesrties of the yzopellaxt The measured velug is lasa the
theoretical ‘'value as the result of imefficient injection,
1 2 the
]

nrement and function sre geribed in & lLeter sectdi
s;ect 18 to produce the Bmajlesu m'top possible and this
uires extensive tests on'injeuto‘u and addltion of catalyatis

o the prepellsnt., T“.n latter is done partly in the proof
~nd end elso in cowhustlion bombks to measure raves oF
subvstion and to determine the factors influenciihg This.

So far work-on lgnliion has deen concenitrated on finding
1seble cel ;wiguit ng fvels. for nitric acid. The 2[u*‘lou
Loy, l.e. deloy between wixing and ignition, must be of tho
cr-of a few “iill seconda. . Two methode for measuring this

heing ‘wvm700'd

‘Hﬂsiyn of HOu Gazeg throumh the Nozzle.

Hes

-
351
—

The study of the nature of ithe [low in the Jjet reguires

notographic meagurenments by Schliven and Interfercmetric metnods
Apperatue for this purpose is at present only in process of

4) Cooling of Rocket Motor snd Venturi

This involves laboratory wmessurment of guantities such as

thermel conductivities, critlcal pressure etg., and proof-stand
meacurements of heat transfler., This is at the mowmeni, only in
Ke conetructional stage and no measurements have so far been

¥ v

ied out.

L) Choice of katerisals

’
This reguires messurewent of resistance of meteriel t
-~
\J

trensfer and detailed design.

connection with the attenua
Jlame, This 1s discussed
aetailed s;scnnom,Opﬁc and

witels preblems have arisen in

ion of radar boamo by the rocket
=lsewhere bul has givaen rise to
lectrical studies of rocket {lames.

In addition to these &

c"; it c‘*c*

VYDROGEN PEROXIDE ~ STABILITY, CORROSION, AND COLPATIBIIITY

G o0 per~ cent.

Teast Ferorxlde
- O .

under the

IR ET
‘.).l\:_} “1‘_,(..1

Hydropen ieroxide o ’ué'ﬁp,
1mLly dcsiguatsd H.T P
eclal problem in that,
Yl ey 2 )

8.LOW Uu;ump05¢ﬁion Lo

)

o o
; s
3

b
o

<HoOo = 2% =0 + Q2.

JUndegs

Y o waw
TILOW,

il
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vnacr sultable conditions of bulk sto ent
sinbilisers, under British climetic conditions, this de
8in

o Gem

rage,. using pw°f

-

need not exceed one per cent. per year, The Uhphth 1 of the
aecomposition is very complex. Suwall fractions of a paprt per
oillion of iron and corper, in solution as lons, have a
ressurable catalytic effect; studies have been made recently ©o
:cmpare the effects of a nuwber ol commen .ions. it ls probable
v *~ s

bowinute dust pﬂptinlh“ aJuﬂ infiuence the reactlon; and it

hoped shortly to develop wmethods of estimating the slze and
) ]

aher of ausit ﬁnr"fulﬂﬂ. 'ui of prGpa aring dust~Lirce samples of

A SN Much of ihe geconmnosition ol any asmple of H.T.F.
»y;hibly orcurs &t the wselis of the aOduP‘ﬂlng veasel; this

wdsltates stndy of the compatlibi ;

ad Bome Woﬁmnvﬁtﬂn*fic steela arve also very free from cotsl

wLerisls to declde whether they are

B

ity of R.T.P. with numerous
¢ esuitablie c¢lilther Tor long-
orage or for shori-~term coniact,

S
.‘

8ls being tested for cowpstibllity include metals
and its alloys are ithe best for siorage; aunstenitic

tie
tion); plastics (for storage in Lhe peroxide submarine, and
scellancous other usess); textile materials (e.p. for gland-
and for protective clothing); and ?nxllcaan (parafiing
Lcones are pgenerally uaitquls); b

B

The storage of H.T.P, In aluminium does not lead to corrosion
w:'wonls -precautions are taken; but under omc conditions,
11

:elally in the presence of traces of cﬂlor dog as impuritics,
rosion way oceur., .Study is being given to various surfecy

Lroatinents to incregse resistance to cor*vuioua

’

\tteupts are also to be mesde, in colleboration with kessrs.
» Imton, to develop more sulteble routlne stabilily testis
“nothat now in use, which was develeped by the Germans,

RADIO ~ ATTENUATION AND ASSOCIATED VORK

The wasin requirement of this werk is to find out what causes

i~ ottenuvation of reaar signals. by vocket flames. For this
eason . the prorerties of flames are "being studled hy S@VCLul
e, but owlng to difficeulties in getting reproduujblﬁ rocket
mes, work s8o far has been chlelly concerned with laboratory
e, of Falriy small dlwensions. At Waltham both D.C. and
C. conductivity wessurements have been made, and-in general

lrmed the view thst with pure flames up to aboui 2000°K,

¢ gases were not appreciasbly ionized., The sddition of salts
ceelly ionized waterials caueged & tremendous ilnereane in

anetlvity, and would be expected to have a serious effect on

croslgnalss In Ln'l\ﬂﬁr”l ion with the Admirelty at Witley
re measurements on small flames at radar fregquency have been
¢oand these exaperiments sre yOHLJnUiﬁg % :wstuoﬁt

imlanry messurements on rockets on towers (to eliuwlnate
nund effects) has now commgncod. This Depactment
luborntes closely with both A.0.R. and G.».D. in the
coramme of trisls, and in provisilon of sulisble fuels,

At ithe same tiwme, work on the emission pc ctra of laboratory
8 has been started, Soayr the mmin elfort has been in
cting reference spectra, and sdju the varlous -

8. The object of Luc INnTes igaLJup will be to

\

:1“ C'

g dehermnine

composition

-
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¥
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acternine from the rocket f1amcb whether cowmbustien in the
rouket is satisfeciory and cowplete, and also whether there
npre preeent in the flames any unwsual radiclies molecules

i) oy

canae of
peratures (of the” oxacr_ol
reversal wethods will be

virtch may be o possible
data on flene t&u
veonired and 1line
A%t a latver stage it 'is also ho
information and technigue in
with

the develo
incregsed 1ncenuﬂavy ef’fect.

- IS
v)if)en 6

2 RN S
1 u\;la‘
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The systewmatic study of both known and
vaﬁpL1apth involves the study of their
in wotors ranging from 100 %o 1000 lus thrust.
votors to be safezly observed st close
o the designeérs of Waltham Proof atand ¥o.l.

Tro firing pits, two ¢o
comron o both pits are the

ontrol rooms and one

fhe motors, fired statically, are
113d cradle, This communlcates Lhe
lvraﬂm which converts the force

which can ca511y be rec orded.

+

ot

13pDE

-

Lo a al
presagure

into

The prepsure of combus

niechanical end electrical method\; he lavter
chiefly used %o elucidate the Tine struciupre of

Otheyr date, such as hesi transfer, {lame ve
trs, fleme dlielectric .ouutau» axd other

£
?C.~LVLLPB‘W111 he
¥y

messuren
per. complement i

for

The firvst firing pit is devoled to bLi-pro
the one at present being used being vase( on-

variety of fuels, In this
record that the first
(L.A‘F,‘ﬂ) haa
has so

connaction 1% is
self-igniting fuel deve
in giving

shown 1its value

far ellminated thé troublesome "naw” start”
“ith some fuels.
The second plt is sbout Lo be fittei out,
propzllants of s wmore novel typ# than any
These vill be in the first instance mono«yxopalianuu
G.EF.E. bas some interest. ~

e attenuation.
30C0%K) 1is
investi

ned Lo utilize soume
of Tlawme

| s

’3_‘

guartvers has

command
nvaent*al feature of the des

crecorded during
- :
{ i

ignition processas,
LG L1
importan:
position reaches

<
b

The first s to be fired in P11t
n Liguld explosive developed by the A.R.D. during
the stluilusg of Sip.RHobert Roberison. ‘
Lo the VoVid
T 1t Qf gun’uUIV
v s X This
h

e Llant
'”“JQ acid
cteaitﬂq 1o
aed at
reet denlition ane

ln addition

Ht >3,

'(,:

af thiw
throwe:

novel roclked
ienition

and cowbus

tion

0 gneavle these

rOCH
ign.

nchored to a freely
thrust of the

novor

a nydraullc

, - £lawe

",

¥
&

the

syastews,

wlth a
Walthen

grgociated

in which

2. will he Dithekite -

¥ 4
N N
the ¥ar undar

cn thene
up to 15 1lbs

aceounits for

been the =i

a run by both
method belng

1

and ls for rocketh
xliLnﬁrtv employed.
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Two further proof stands for otuay of liouid oxygen and
other systems are béimg planned,

LABGRATORY VORK. _ ' -

The laboratory work assoclated with ignition problems is
covered by the ssme sub-group (kir. Warner -and Mr. Vhiiby) and
nere gome 3,800 ignition delays have . been weasured on the
Falithew ghocv 1gn1tinn test.

o

It is indended to follow up this test by an impinging jei
s which will help to evalueate the effect of hydrodynamic
ters on ignition.

+ The work has alresdy shown up jnpopuapt phenomena such as
the existence of winime in the ignition delays of binary ifuel ‘ j
mixburess,, = X ) ! !

PLASTIC PROPELLANTS POR ROCKETS . , | i

In rocket motors filled with plestic propellant the J

Al
propellant is pressed direct JV against the inner wall of ithe ‘ %
rochet tube so that burning is resiricted to a central interns al
suriesce. In the early cordite-~filled rockets tuLu techniqgue f

s tried but failed becsuse of the difference 1In uhr~n<1 ! 3
exransion beiween the propeilant and tube which resulted In | : |
theilr separation during temperature I fluctuations on s*ovatb, *
Vilth 1aqt1¢ propellant, however, the stresses sel up by this :
diffe; entiel expeanslon are zciawea by flow of the propellant !
165l Thé rheological properties of the propellsnt wust be !
such that the wroneli&nt should Plow to take up dimensional

chenges following temperature varistiona dbut musi not flow under

glnvitatLonal stresses on storage at high b‘mp\ra10tcku The o

nrotection of the rocket tube from The hﬂu gases permits the use 5 ]

of thin steel tabes or.tvbv" of lipht alloy with & res ulting i

saving in weight and 1ncrease.in the . EIVLGnLy of the rocket %

notor, - 3 ;
' / '

The inltial work on plastic propellant was coniined to
cvshems bssed on ammonium picrate,; sodiuwm niltrate and &
ydvocarbon type of binder. Recent developments include the

cvlacement of sodium nitrate as oxldant by anoniuw
Lv:uluraﬁv giving relatively smokeless propellants having e
»ug"ll“ﬂ mdiiisti; performance, Compared,with tne se;vice rocket
cordite a twenty per cent in specific iwmpulse and a three-{old
increase in burning raste hsve been achieved with the
serchlorate type. propellsnis. :

P

tons of plzstic propsllant have been '
subjected to extensive UlvaTr in rocket notors
.

v
i : . . e . L) = e $ o 50
calibre. The rials have been asssoclated
: 5

or

wctual opr pobtentlal ¢ reculrements, which
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4-gecond AT.O0. wotor & inech L.A.P./R.F. and the
' unit for L.0.F./G. AWk,
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Fields of current snd iucurﬂ research incluce the
development of propellants vith a lower tewmperature coefficilent

of plagticiiy, ifuprovement of the sdhesion of the propellsni to

the rocket tube, and the development of wethods of testing the
aahesion and of Inspection of the filled rocket charge.

EX amlnetion of glternative highly nitrated binders 1ls also
receiving attention. o

\
R.D. X, PLANT

The R.D.X. Plant st Waltham Ahﬂwv vas the irst produ'bi)h

uinit operated in the R.0. Factories. It came into production
in 123S% and ccomprised two continuous.nitration unwns, identlcal

In design with the original Woolwich plant, and cach with a
capaeity of 7& 1bs. of R.D.X. per hour (egual to a total ouiput
of about 10 tons per week). The plant. wes originally
installed as a pilot production unit which wou;d provide
adeguate working experience at every stage in R.D.X. process;
complete facilities were provided and are still available for

b

the purificaetion of the R.D:.X., 1ts processing into dﬂx‘lc- stores
such as RDX/TNT, Plastig Explosivé, OLled R.D.X. etc., and Tor

the recovery and concentration of the considerable quasntities of
Nitriec Acid used in the nitrclysis of the Hexamine.

Undey the original operating conditions cn Acid/Hexsmine

ratlo of 12%/1 was employed and the nitrolysis was carrled out
continuously at 256°9C, foilowed by controlled dogcmﬂooition of
unstable by-products in the Dil uter. A wapr-time deve 2lopment

lntroduced on a large scale at Bridgwater consisted of the
”duel feed" prilnciple whereby additional Hexamine was (ed into the
econd compartment of the nitrator and the oversll “cto/uexauinr

lafio wes reduced to lba/l thus effecting an important ssving of
acld without seriously alfecting the yileld. When Acid/Hexamine

ratios below sbout 1O/_L are employed there is considerable

Langer Of R.D.X. separating cut from the reaction mixture, being
Lrnosit on the cooling coils and so preventing control of the
=P"t¢on. Recent developments have indicated that it is
plautlcable to overcome these difficulties by cerrying out the
initial nitrolysis at a low temperature (e.g. =-20C), and
completing the R.D.X. formation by holding the reaction mixture
et ¢&OC-for 10 minutes. Under these conditions the -
concentration of R.D.X. in the reaction mixture is kept below the
saturation limit. :

PINE PICRITE PLANT

This plant 1llustrates the typre of meml-~scale work
ls .‘Thbudﬁﬁ 1o carpry out in this '"bﬁrﬂikisnﬁ“i' A proc
production of pxﬁrite (nitroguanidine) in extrshiely fine
size was worlked out in the laboratories at RﬁOlw}o and a

ivboratory size plant was huillt and operat y;om thie ,
cuificient deta were accumuluted to enable tlie pres Ouu seml-pao
rlant o be designed. Tiis plant will ensblie very {ine pi«rlte
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to be manufactured in sufficient quantities for extensive

‘halilistic trials in large guns, and for trisls as a substituts

Tor carbon hlack in certeln bomb fillings.

"he fine plerite has beesn found to improve the regulariiy
GAm

5y

enpiond and density of. gun propellants, and there arc
indications that in certain guns the flashless

e

ilcilsndy ia increased.
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since 1t is itsell explosive tne mixture is
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