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| DEFINITION OF A PROPELLANT. - .- ..

1 : s T .
e iA propellant is an explosive, which, by its regularlty of
o purning, producesd moderately high_and,sustained gasrpressure.in
T the bore of the gun, thereby -imparting an acceleration to the
. projectlle. It may be made of ingredients, some or:-al
¢ gre capable of beling debonated, but it 1ls essen
) shouild be no tendency bto detonate on the part o
when| used under the conditions . for which it is

l
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BURNING OF A PROFELIANE. - -

1, |The main characteristics of the burning of a ‘propellant are i-
{a) Burning 14 purely:oﬁiﬁhe surfaco and‘ﬁdrﬁaiﬁﬁpwtge,ygv'_
l surface; that is to say, at right angles to thg’ﬁprface.

.‘ L - A “‘;‘: . . ;
' (b) The rate of burning lncreases with pressure on fthe o
¢+ surface. It ls practically proportional to pressuro. !
R though it departs from 1inearity at high.pressuros. ;
‘ EThg gfficiency of thé guﬁ as & heat engine‘fb%féjgiven“7 %
nature and size cof propellant 1is determined by tho.'calorific value

P of the propellant and the rate of burning of the propollant.. Two
5 b propeliants of the same caloriflc value may nave. wholly different
rabes cf burning. l . o X

H Lo i

- :
POINT OF MAXIMUM PRESSURE. .

‘ . .

& 2, |As the propellani starts.to burn, gas is generated and the
S - pressure in the chaimber of the gun riges wntil the projectlile
RS . asbarbs Lo move, Aft.ior this pressure contipues to rise until
.= ° " the rate at which the volume behind the projectlile increases

e counberbalances the rise of pressure caused by the evolublon of

gas.' At this stage we gebt the point of maximum pressure, after
I . which the proessure falls slowly until ail the propellant has been
P o ST consumed, The pressure will then fall more rapildly because of
B -nexpa$aion:and heat  losses. - ' Lo e e

e o e+~ an e K Sl bt a2

3. “iIt should be notices that the greatost acceleration of tho
projectile will cccur at-the point of maximum pressure. ‘Thls
doos not mean that the projectile ceasos to accolorate at this
posiltion. The volocity willl continue to inecreaso ‘until the
preshuro of the Sasos has ceased to act on the base of the pro-.
jectile, i.e., shortly after it haa 1oft‘the‘muzzlpfof_th0=8un-

) 4, |Notice, too, that tho point of maximum pressure is reached

! very: quickly. fhe maxlmum acceleration of tho projoectlle

. results in vory great "sethack" effect on the projectile. This
. : of foct is important in. the design of shell and fuzos. '

g ' L o C B o i
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" ALL BURNT POSITION
P 54 The baaiti&n ruached in‘thaiﬁore of -the gun by.the:brc?
L Jectile ai!the moment when all .the propellant charge has ‘been
; consumed is known ag the Tall-burnt® point. P nnn

. 6, ~ The gun i3 ocapable of producing its maximum muzzle velooity
I . when the optimum povéer is used and this usually means a large .
0 size of propellant, large charge welgnt, a forward position of
: “+ #g1l-burht" and Higher muzzle pressures. The propéllant, however,
= is used most efficientiy when #yil-burnt" ip well back, If
P  the Pall«burut? point is too near the muzzle, irregular ballistics
i © " mre paused.s The $311-burnt* powition im therefore arranged to
[ be. fairly well back in the bore. : '

7, it should be noied that if the Nzll-burnt" position ia
brought outeide ithe bore, we not only waste propellant, i,e.,

- pressure, but also increaae the risk of burning particles igniting
material near the gun. Further, irrsgular ballisticd are caused
by the 1os® of controi over the amount of propéllant consumed

_ while th¢ projectile ie in thé bore of the gun, oS e

Co SHOT: /
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MAXIWOM [KESSURE

’
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' .. PROPERTINS OF AN IIEAL PROPELLANT LA
wn 5,.4{ L“_ oA e e IERLON
According. to the Text Book of Ammunition 1943; the following' are
the chief properties which an ideal propellant should poBBesEB.

f_(é)- 178 RATE OF BURNING SHOULD BE REGULAR AND THE TIME TO
: AALL~BURNT" READILY CONTROLLABLE. = . e L

SEET

S Thig regularity enaures'béilisfib feghlari%y;:ahdﬁﬁ;ﬁteady
development of pressure. The propellant must - - -
(1) :,39 uniform in composition. . -‘.

g (1i) | Not break up,. giving-a sudden changa in surface area
i ‘ © o ¢ during combuation, B . . B S

(iii}‘Burn at ine surface only and at a regular rate from
: . the surfaca-inwards; :

T i T

1f these thres condibtions are satisfied, the rate of -
i “prepaure dewalopment depends upon the ratio. 3~ '
| | Burface srea of the propeilant

Volume of the propellant, .
which oan be adjusted by varying the size and ghape of the pro-
pellant to give the rais wf burning required,

ey
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IT SHOULD BE SMOKELESS: .- N
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| 'Smoke 1s malnly cauged by solid productd’ of “combustion,
It 1s undesirable from the tactical point of view, as it dis-
close's the gun positlion; and also it may mask the target Lempor-
arilﬁ and therefore make gun-laylng more diffigultraqd slow up the
rate Pf fire. - RECE PR -_:Jﬁh.fdw;:_ Ny s )
_ A%' Smoke and Clesh are to a great axtehﬁfiptq;ébgpecteﬁ'

problems and it can be taken. roughly that;bnegcﬁnfﬂiminiapiyhe
“flagﬁ'qt_th@ cost of incrgasinthhe smokg,;gn@;yige.vbpga.‘;

{6)’ | I SHOULD LEAVE NO SOLID RESIDUE- = i wir®

: _ ‘ PR < e B RIS

! 8011g residue may cause foullng of the'poﬁéré Q'increased
erosion. - Furthermore, -smouldering fragmerntd remalning in the
bore of the gun may catae pre-ignition of the -followig charge.

(d) I SHOULD BE FLASHLESS. '~ =+ .0=b

2 ©" Muzzle flash and backflash are bo;h'caused:byﬂthe'ignition
_of the combustible gases formed by the explosibnjonfgpntpctiwith
the alr. The former is bad tactically,'espéCiallY?&f:hight,
while the latter may be & source of danger to the:gun idstachment
or to cartridges and other inflarmmable material: i the :vicinity
of the breech. Unfortunately, most flash-rediucing substances
tend.-to increase the smoke. .~ C R CTE R T Vi

M TR b L v

(e) .  IT SHOULD BE FREE FROM POISONQUS FUMES '~
Polgonous fumes are.partigularly-dangér@uéfanfheiéﬁh de-

tachments in turrets or tanks, Most propellants produce carbon

monoxide on firlng, “(See appendlx). R S Y

4

(£} 1T SHOULD GIVE AS LITTLE EROSION AS pOSSIBLE, N THE GUN.

Eroaion is a continuous ahd progressibe'process;-and it 1s
due bo the hot washing actlon of the gases;-being;cauaédqurtly
by thelr high velecliy, but mainly by their high température. The
rapld heating and cooling to whleh the bore: ofithe; gun 15 sub-
jected further tends to disintegrate ths surface meétal. - -

(g) | IT SHOULD BE EASY TO IGNITE . v

. FRR AT . to. o R o ‘f:
Host modern propellants are not easy to jgnite ;. and: the n=”

of génpowder jgniters 1s almost vniversal.

(h)  IT SHOULD BE STABLE IN 3TORAGE AND TRANSPORT .

'
i

. This factor 1s more partlcularly important under peace
condltions. it avoids the necessity for replacements at frequent
intervals, alteration of ballistics with age, and spontaneous
combuation. The explosives used in modern propellants undergo &
sontinuous though slow process of decomposition. The decompositios
18 sccompanied by an evolution of heat and the formatlon of free
acids. If.the heat 1s not dissipated and the acids are not
neutrallsed, decomposlition is accelerated and may aventually be-
come 8¢ pronounced as to result in spontaneous ignition,
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(1) - 1T snoir.t.'o BE_INSENSITIVE 10 SHOCK AND FRICTION.

s . This factor ig of particular importanoe with storage 1n the
“Cmagazine of warelips.. In geharal} . the nltrooellulose pr0pellanpw
are-mofe’aenbltlve td 1mpa°* ‘than. are the corditaa. j,,_:,ﬂ _ -

(.f)l 4 SHobL5 HE VNAFFECTED BY OISTURE. ™ . 5. masn

: ..The . genaral effect of absorption. “of- moisture by a pr0pellant

;“;is to ‘retluce: the dhergy available for ‘ugeful work when fired, be— '
“‘eause, of therhigh latenhrhEat of Vaporzzatlon ‘of “the’ ‘waterii -
abaorbed, thereby'reducxng ‘the muzzle ‘velooity 6t ‘the. projectile.

- 1n sddition, damp will accelerate the composltlon of tha pro-
.pellant and 1ts interaotion ‘with its surroundings. 2

i .

""-'i't"’ e
ok o Hygroacoprc exoloslveo necossztate extra troubla in; pro-
.:;;viding air-tlght and water~tight packages.:_-;, S e v '
, -f(k) b SHOULD NOT_EE AI‘I‘ECTED B m\mmﬂm gi_;;,- .
‘ xtk‘fi . Bxp osure to extreme temperatures may lead to physloal changea

~in tha prOpellant. CHanges in- tamperéture may also_ caupe;:

,.variations im ballistics which necessitate the appllcation: of

oo proharge temperature corrections. Increase in tamperatu_e generally
.y means’ increaee in range with the same charge.b'..e;wa: i o

S N T

) 7 SHGULD EE CAPABIE OF ‘RAPID AND EASY MA}:UFAGTURE

ii

l‘a"n-‘d

_ Raw mater1a15 phould be 1nd*genous. eaally proourable’and
cheap. The proceasen ‘of manufacturs should not be complloated
‘and Bhould not requlre large and expenalve planta.w

(m) LT u:IOULD TNVOLVS A HINTHUM OF Foonsrur“s IV, IS raomcmxom.

_ ‘Fats, ‘gugar and grain are used in the manufacture of nitro-
. glyoerine, ether and aloohol. -

(n) 133 SHOULD BE BAFE TO MurAcTURr.. ;_ .

i

'3(0)[ IT SHOULD GIVE THE MAXIMLM ?OWLR TOR THE MINIJUh BULL.
' fhe propellant affect depends pactly on the volume of gas
and the quantity of heat evolvad.by.. tha explosion of. unrt mass ol
- the propellant. It also depend¢ upon the speolflo rate of
S burning. 1 5 3 r

G
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JEVALO PIGNT OF SMOKTLESS FOWDERS.™ '

S _U‘hil:aboutzleao the only propellant used*forpmiiitary'and

;;sportilgépurposos waa gunpowder, butb with advent of querqﬁpigh
.power-explbsives'the ipvontion .of nmew and correspondingly powor-

ful propellants was inevitable. The-nitrOcellulosesprOpelxants
are superior to gunpowader not only in power, put also by reason
of . their smokoloss nature, their definite ratea.of‘ﬁu;ning, and
thcinliGSistance to damage by wotting. . ';%1ga;1¢ futd

“ 7 Nitrocollulozoe is the basis of nearly all smokelesspowders,

but it leannot bo used as - a propellant in 1ts fibrous. form.. .i:Wnen

4% is ignited in confinemont tho hot gasges of the combuation are .

" forcod by tho prodsuro into the poros of the unburnt material'and

' tho rate of burnlng is progressively increased, oxerting an

“oxoosgive and unoven prossure. The rate of burning may: be: reduced

by compressing the nitrated cotton or by mixing 1t with certain
jnert materiais or with cooling agonts; but the most -effectlve
control is achlovod by golatiniaing the exploslivo, thereby rendor-
ing it non~porous. o IR o

Tho first succossful smokeless powdor Was made by:iMajor

Schultz of the Priassian Artlllery in 1865, Tt consisted of a

]

spoolos of nitroligneas imprognated with saltpetre. or bariun -

pitvate, Anothor highly successful smokeless propellant was E.C.

pow dor, manulactured by the Explosives Company at Stowmarket.

" This wad introduced in 1882 and consistod of & mixture of nitro-

cotton ond nitratos of potassium or bardom in the form of grains
hardened by boing partly golatinised in ebher-aldohol. = -~

e - S . . A S
S ‘These powdera woere highly auccessful as charges for;aporting
gun carbridgoes, but thelr actlon wes too rapld for rifle weapons.
o 16885 tho introduction of amall,calibre‘magazine,riflea made

the problem of socuring a sultable amokoless propellant urgents

- It bacame Toaliscd that to obtala the dogree of slownoss required
j;kthe'atrhcturo of thoe original cellulose had td_papqntirely -
'Hdaatrpypd_by gelatinising 1t. T IR o

of this type-ﬁaE{PoudrB B,

' The first sorvice prdpellant

 adopted in France in 1886.° “This was made by gelatinising &'

mixture of guncoticn and colliodion cotton (soluble.nit:gsellulose?
with ether-alcohol and working up the pasto into amall Squeres
of n dry horn-llko material. C h e o

; [ ) . o Sy ' :
~ Ballistite (sed pago 26) invented by Alfred Nobol, followod
in 1888, and other powdors began bto appear on tho Continent,

In Enzland, experiments resulted in the'producfidh of the
firat cordive whlch was introduced into the servicefinAlssﬁ.

o
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. Cordite balongs to. the latter.

- manufacture of propellants, the methods-adoptsd mre &=

~+ objeotions compared whth the double~bage typesi- ...

6 -

i

MOIERN PROPELLANTS

.. All modern propellants are based on nitrocellulose, and
when based on thls aione, they are known as *gingle~base" types.
"Double-base’ type prepellants oontain nitroglycerine ag well,

. ]
i R

. Until the bsginning of the present wa:,'practianIYfé}Q
the propellants in ths British nervice were of the douible-base.

type; but it has been found necessary, owing to ths big increase"f,_
. in requirement, to purchase aingle-baseé propellants from the .

U.8.As  Cortain singls-~base propellants'are'manufactured'fppg*
special purposes, suck as for 2sA.A, and mortar ammunition,

. To briuvg cut the gelatinlsation of nitrooeliuloaé'fb

... (a) - Simgls-base types (Nittosellulose powders) .. .
0. Yolmbile molvents sush as ether alcohol have to be.
usad. ' R R

- . . > ) P ) --.\. .
c.+ {p} ~ Double~base types {Gordites, eto.)

' {f) By the moticn of a volatile solvent, such
o acetond or ether~alaohol., SRR

+i{11) By the action oflpeatiin‘ﬁhé presence of ‘a
‘gelatiniser such as carbamite. . o

' Nitrocellulose propsllanta in general have_the_fql;owiﬁg
¢ o {a) They are in goneral ﬁqie hygroécopic ahd“therefbrég
St mere subject %0 bulliéticnchangg'from;differencea;in
* " . gimoepheric conditions. This defect la reduced to a

~considerable extent in the modern American;powders by

the use of nitrocellulose of high nitration and of a

_gubatantiial prcporiion of water-repellant ingredients

:(dini.tratoluene and qibuty;phxhalnto).

" (b)  They arc less eady to ignite. than all cordites .. i -
© " oxcept Flashlees. e S

(¢} They are lees powerfulfthanfprdinary cordites.:

(d) ‘They require a solvent process for their manufac ture
in which. the conmbustion of solvent is high, .

{e) " They are liable tu glve sporadic high pressure when

* el in the hipgher pressure guns if ignition is
defactive. '

{(f) The finished product containe a certain amount of
renidual polvent which if the propellant is not in
air-tight containev, is slowly 102t during storage,
with = conseyuent change in ballistics and in the
phyeieal condition of the propellant, '




_(g)
| (n)

(c)
(a)

(e}

syl "

.

They are: too brittle to use in cord form.

The granﬂlér-form in which it ié'nedéésaryﬁto-
manufacture them makes B.L. cartridges .80 filled
objectionably non~rigid. L IR

: The advantages of the nitrocellulose proﬁellants com=
pared with the double~basgse are =" e i}

{a)

(D)

They are cooler burning and therefore ‘lesg erosive
than tne majority of double~based propellants.'

They give considerably less flash thaniofd;hafy -
cordites. o ' C B L

Their ballistics are less'affecfed-bj:changes in
charge temperatura. T

Theyrequire:‘iess fats or oile}pr‘qthér foodstuffs,

aB nitroglycerine is not used. :

The granular form in which it is necessary to
manufacture them 1is easier to fill into GeFa
cartridges than the gtick forme in which cordites
are made. i T i




Cordite is the name applied to a group oI geries of pro-
pellanta.wnich-conéist1of nitroglycerine, nitrocellulose and a
Btabilizer,»£ﬁcorporated-together'and gelatinised with the aid
of & suitable sdlvent. .Other substances may be {ncluded to Te-
duce flash, 8ic. Lo - .
By galatinisation, the,fibroua“natufémof'the nitrocellulose

jg destroyed and jt is converted into a'colloidal'form.Which is
capgble_of.bs;ng worked into any oonvepient.snape. N

. inis dense substance will burn comparatively slowly and.
regularly from ;the asurface inwards, even under the pressure get
up during its combustion in a gun. The rate of purning oan,

therefore, be controlled. Pressure increases thae rate of burning _

and high initlal pressuras guch as would strain or burst the gun:
are avoided by the use of & Buitablé_ﬁize'éflgord. _

e - Cordite varies in colour_from-light_to dark brown, but
this natural colour is lost in certain,types‘;n which the stabll-
{zer has for‘identification purposes been dyed; the practifg of
dyeing-tne,gtahilizer is now %o be disboqtipued., ' T

e 14 ig,poisonous and nas 1itt1d smell, butb certaln cordites
have a g1ight but pungent ofour which ig due: to the stabilizer
which is used. Some kinds regemble hard rubber, but others are
brittle and easily fractured. Ignited in the open it burna

away fiercely though if largse quantitles are packed oclose to~
gothexr there ig danger of exploslions '

Although by no means the ideal propedlant, cordite hab
stood the teet of time = geveral other,propallante have beén
{ntroduced’ aB gubgtitutes but they are not sb genqrally afficlient
as cordite. : It must be consitiered one of the most successful
smokeless powders ever produced and it etill remains tne- standard
propellant in our BService. : . :

The prOpellant ip uewally ampfoyed {n~the form of sticks
or cords ( hence the name vCordite"} though this is by no means
invariably the caBe. . .
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COMPARISON OF THE PROPERTIES OF THE IIFAL PROPELLANT WITH THOSE
| OF CORDITE '

(a)  REGULARITY OF BURNING AND OONTROLIABILITY.
Cordite is good in both these requirements.

(b)  SMOKELESSNESS

Qordite gives very little smoke., The flashless types are . .
not altogether satisfactory in this respect, but this fact may be
due in part to the extra gunpowder required for thelr satisfactory
ignition, : S S :
(e)  RESIDUE
L Cordite gives little residus on firing. -
{(d).., FLASHIESSNESS L e e 9T

RESEE

ol A

-Tﬁ.ﬁﬂ Ikneﬁﬁ?for'fidshiess typeé,"alinordites give conaidéfabqu;:f :
- flagh, 10 e e e S

LT

o TR , i
‘(e) " POISONOUS FUMES : ;
. .. ' Carbon monoxide ia prodgoéd'by’éli cordites.
(£):'".. BASE OF IGNITION . - FREIE SRR o

o . .Propellants,cannot be ignited satisfactorily direct”from = . -

a cap except in small cartridgesi: it is ‘necegsary ‘to ‘employ gun-
powder: to secure proper ignition.  Flashless cordite resembles.
nitroceliulosé powders in being more difficult to ignite than ' -
ordinary eordite, U an Lo

{g) - EROSION | ST T T

L Cordite giveas considerable erosion, owing to the high
temperature of explosion. The presence of nitroglycerine ie
chiefly responsible, , . - o ‘-

© Qordits Mk. I is about three times as erosive as cordite

M.D,, which has a smaller nitroglycerine content, The erosin~u
is very greatly reduced with flashless ocordite.

(h) . STABILITY o .

:  Cordite deteriorates from fhé:dg&fit is made, althoigh the
oarbamite cordites last better than the mineral Jelly types.

The chief factors which effgpt stability.are 1=t b

Tﬁq'fato"of‘décOmpositj -
. y. 1.8 'tvimEB-for BVai

© (1) High'storage temperabures
oz reaction increaseB approXir
100 ripe in temperatur

ST

" Y
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. S
- (11) EBffect of Catalysts. ~' Introduced catalysts;"

. - 1n the form of impurities such as partlcles.
.- pyrites, lower the stability of the_por@iﬁgga
}i{ and sulphur also’haye’a=pad,ef:ect§ﬂ.i‘_
1

il

The dscompositlon products themselves @éthagi " -
catalysts and speed up the rate of decomposition stlll .
further. 'he use of imperfectly stabllizédinitro=
cellulose is alsec very harmful because of . the‘acld - -
.products 1% intfoducesd.. : - - % Ry
" (A catalyst 13 a substance which assist

chemlcal change in 'anéther substance)

el T
Y H g. )
Su

(111) Low Heat Conductlivity, Cordite has a thermal conduct-
\ ivity about equal to. that of porcelain, +The heat - ‘

produced by the decomposition 1s therefore not:eadlly
dlssipated, and a viclous clrcle is set . uvp ‘which may

eventually result in the spontaneous ignition of the.
cordite. R R <.1 I 6 91

‘ Chemical decomposition of cordlte at-low temperatures ia.

. very slow and advantage might be taken of this fact to increase the .
11fe of cordite if the separation of the nitroglycerine covld be
avolded, . This separation is known as "low temporature. sweating".

At temperatures below approximately 560F . pure nitrogiycerine
freszes If sufficlent time be .glven! It has, however,’ a marked
tendency to remain supercooled, and this tendency- 1s accentuated 1f
the nitroglycerine be enclosed 1n a golatinyis colleid; as in
cordite. : In the process of freezing, the nitroglycerine crystallizes
out, and becomes more or less séparated from the colloid.mixture.

On thawing 1t exudes to the rsurface of the sticks, giving rise to
Ysweating', If the temperature remains above the melting.point,

a gregdual re-absorption occurs, I the exudation has.noi been too

" pronounced, no permanent illieffects result; but there 13 always

the possiblllity of irregular re-absorption, and also- the absorptlien

of the nitroglycerine by abscorbent materials such as eloth.or. paper,

which would give a very sensitive and dangerous substance.. . . ..

F

.0 7i¥ Exudation thus depends on the temperaturs, ths.duration of
the cooling, the percentage of nitroglycerine Iln the cordite, and
. the ease with which 1t can separats from other constlituents, :.This
last effect 18 conditicned partly by the chemical composition, but
partly slso by physical differencesin the colloldal structure, as
evidenced by the fact that certaln cordltes have a far greater
tendency to exude than others of the.same composition. =~ Cordite Mk,I
has the highest nitroglycerine content, and may exude af ter cooling |
to any temperature below about 45°F " for a moderate length of time.
Exudation can be avoided with certainty only by keeplng the temper-
ature above 45°F. M.D, is in general. very free from the tendency
to exude under moderate climatic conditlons. The figure 32°F lsa
usually quoted for this cordite, as' mlso for W and ¥.C, R,D.B, is
usually classed with kk. I 1n this respect. o




11 -

: Trials at the Rezearcn Department have shown that S.C.
although it sontalins moro nitroglycerine than H.D. cordlte 1ls
very free from the tendency to exude, probably because the
carbamite present helps to prevent the'separa@}on.

. .. At temperatures.above anor, ‘another form of ‘"sweating" may
‘oeour; due. o the partisl liquefaction‘hhd_axu¢ét10n of the
‘mineral. jelly. - Hers again, no 111 effects wiil follow provided
thers 1s nothing in contact to gbgorb:the mineral jelly, otherwise
there i3 loss of stabllizer and the stability is affected in

 corasquence, . -

©(4)''EFFECT OF MOISTURE. S

L

"_bediﬁéliﬁ wnaffected by molsture under normal gervice
condltions. It may deberiorate during -very prolonged storage
under conditlons of exbremely high humldity. : SR

(1) EAST QFMAWUFAGTURE. o _
‘-_:"-The ﬁolﬁtile sqlvent,typeé afe not easy or Quick to maks.
i They ‘also Mmmke use of focdatuffs, The solventleds types are

better 1n both these rezpocts. . ) .

(k) SAFETY IN MANUPACTURE.

. The winufacture of propellants is attendedgwith.a~certain
amount of danger, vhe most cangerous parts of..the process being i-
: e IR L R L

(1) .The manufacture of nitroglycerine;, . .00
. {ii) " the drying of nitrocellulose; . . - T
_ {14y the stoving of goivent Lypes; .l L - a7t
Lo ﬁ(iv)_ﬁhe”rqlling ané presging of .golventless types, '
- . . . . . i RN TS A

e

SYASTARCES US4D TN THE MANUFACTURE OF CORDITE

Cer » gggipidsgs7

o,

B - T T S
(R ve gt

© | .This 1 obtainrble irom many’ plant sources such as soft '
_.woods, Tushes, straw, ehe. Cellulose dorived from' cotton and '’ .
" ootton woed arec used in service propellants._"Thaisouroe of '
1" gellulose and tho progesses necessary bto obtain cellulose-of .the
requislite purity from such sources have a conslderable effect on
the propertles of the nltrocellulose -produced, 6.8 p viscoslby.

., 'THe Tollowing nitrocelluldsééaré’éﬁ'présent3used;iﬁ?ﬁhéfiéﬁ

Britis.h .service RS . .“' !..- . A Y . 3 Ayl S -
. Wikroccllulosa Cobiion Type A .7 .. ‘Nitrogen 12.2 per .cenb.’ -
s . - H.- 1 Type B ;' ' - [ - 1%.1. A '-f":;'!: filte
b v Wood (NMibrated . .. L . ‘

-+

R 24

paper) Typs A& 0 azel it

v : v Pype B - h L1249

o ¥ (ditrated ... . : Sl W

n - paip) Type & . ... " 12,2 wooaw
- i Dype B ;.. M. 181N M
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Lol |The term "aoluble“ and“insoluble applied t nitrooallulosa
Coop e _'~,referapﬂa solubility in ether-alnohol, by;yol Bolubillty
1 R dependa upon the nitrogen content thua 1= e '
. ey ‘;
11,1 - 12.6 per gent N: -
[12 8 - 13.1 per cent N.;iirg
% R cEF e
S q}lll forms of nitrocellnlnae are aolubla in acotone,, and in-
w.jlui soluble in: wateox. Fed ; R . -

!

o«

Y B

“'Soluble in 6£hor_alcahol
Inaoluble in ethe alcohol

. i N |Nitroaelluloae made from cotton and contai 1ngi
ﬂ';'13 per|cent. of nitrogoen is oalled guncotton.;;i s '

: 'Nitrocellulose made from cotton: and aoluble in.ather-:
: Aalcohol is known as collodion cotton.' _ o

RNV

- f B .. i
e : R T A

NITROGLYGERINE .

¥/G is _a, colourless oil: of a apecific gravity of 1.6, which ia-
‘ondy very sparingly soluble. in water, but i readily soluble in
A ‘ organie solvents (2lcohol, acetone, etc.) N/G is veory poisonous
P giving rise to violent headache ("N/G head") aven by the absorp-
" tion of minute guantities through the skin. - Workers.in factories,
. howevor, soon betome inured to thope effects apd are no longer
3 o troubled by them. Cordite (which containsg’ N/¢); if eaten, gives
: rige to'a relapsing fever-which resembles the “tranch feveru of the
' 1914-1918 ¥ar, Pl .

L : ¥/G is slightly volatile, decomposes without boiling when
' heated iand ignites at about. 180°C, to burn. quietly with- a_flame

_ whose adgea are tinged with green.A TR ’ - LRI
@ s S : The use of ¥/G is somawhat rastricted by ita aensxtivity
: ~and its 1iquid condltlon. i ‘ P ,ﬂx

B
|

N

- N/b iz gradually hydrolyzed by moisture in the presence of
: : ‘either an acid or an alkali. It possesses inherent instability,
P .+ = the seidr. produwts of ite breakdown gerving -to accelerate its rate
P . of ‘decomposition unlese they are: freely allowed to eaoape or are
neutralized by some Btabilizer. - : :

R H/h is a very powerful exploaive with B maximum velocity of
.detonation of 8000 metres per mecond, and is very smensitive to
R - impact or friction. It is an: important constituent of dynanmite,
: : ‘ _blaatiﬁg gelatine and gelignite' but by Far its most important
: /"~ use in!the service ie for the manufacture of the oofdite pro-,
‘pellant, _ R w{n\'

"'.f'.;'j f Pt : Y

o~




: STABILIZERS.

' Both nitrocellulose and nitroglycerine are unstable substances. -

The "decompos ition products are posiblve catalysts which will .
anccelerate the rate df'decomposip;ongii” re PR e RS

L]
1

'_ ‘The aotion of, and choice of stab;}iﬁers.‘_ .

' . THese:are’ substances which will'combine with, and so render
inactive, the decomposition products of cordite, which products -
would otherwise accelerate the further: dscomposition-of the - -
remaining cordite. 7t 1s clear that the stabilizer must not: ,
resct with.the cordite itself, although it must Do so well incor-

- porated with the other constituents pfftheicprﬁiteigs to give a
homogenaeous collold.- S T S L AT L R

' ﬂﬂAp;idEal stabllizer must haVB-thexfollowihg propér?i?sfj*
: : T T
_(a; Must absorb oxides of nitrogen. ' B :
{b) liust be capable of neutralizing any acid in the -
propellant. ) 3

(¢) Must form a colloidai’soiution with the nitrocellulose
" or nitroglycerine, ‘ R
{d) Must be inert towards the nitrocellulose and nitro-
+  glycerine as must also béfthé'compounds'formed‘byf. '

. fhe union of the stabllizer with the decomposition

products. L v TER e e TR

Lo S . ;
'~ The chieéf stebilizers in use-are :'‘

i

SR Mineral jelly, which ‘is -used in Cordite Mk. 1iM.Di,

i + R.D,B., and W.H,, andi"cracked"‘mineréljqulj-inf}

Cordlte M.C. YRR EE SRt
. Tt only satisfies (a) and (a) above.
R L . ) R Y A L DS S :
2+ (11) . Diphenylamine, which 1s-used for: ecertain nitro- o
cellulose powders, such as N.C.T.; NH., and FNH.::
: It fails to satisfy condition (e).gbove and tends to
irtas. . accurmlate in spots on.the surfaco of ‘the nitpogellulcﬁr

Carbamite, which is used.in Cordites, S.C., H.8.C., W
cand WM. 1% agraes;with,tha,above“oonditdons.
R e - N T T SRS LY St
Methyl, centralite, which :As uwsed in Bofors Cordite
and many aingle-base  propellanta. -+ Begides belng:a.
good stabllizer with propellants. very similar to, -
. those of carbamite, 13 also useful as a moderant in
N ‘.- nitrocellulose propellants: - In thim connection its
... . high melting point (1219C. as agalnst 72.59C for ..
...y . - carbamite) 1s advantageous. - RTTUIEINE P SRR TR

: beid el . ) v B R S 5“& -

| . The earlier variations of cordite. (Mk. 1, M.D., M.6., R.D.B.)
epploy mineral jelly as a stabilizer, while phe more modern ‘types.
(8.C., H.8.C., W, N, and NQ) use carbamite. '
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NOTE;~ Land service cordites containing carbamite employ

a8 dye in the manufacture to ensure that the carbamite has besn -
included - the presence of this dye imparts a violet colour to

‘the cordite. However, in Australia, advice has been Teceived:
that production of Cordite W or WM, using carbamite, dyed - o
Vieclet, haa not been satisfactory from the point of view of aalour.
While all carbamite used since the change over to dyed materials,
has been| found to ocontain the correct guantity of dye, ‘the rTe~ -
gultant colour varied from normal amber colour met with in-cordite
entirely! free from dye, through various shades of groan,’ to-aic’
normal violet. . o o EREEREEAY

I - . :
Considesrable investigation into the probable cause of the
colour variation has establishéd fairly definitely that, with -~
materiale available in Ausitralia (we have not tho dyes as those
uged in U,K.), it is virtually impossible to obtain a satisfactory
uniformity of colour. o R

The use of dyes of various colours may lead to confusion

~among I.0.,0's when oxamining cordite so dyed and, as its continued

use in the service serves no uscful purpose, it has becn re-
commended that in future local production, the dye will be omitted.

e

(C.1.0.0, Zircular 1%)

s

SOLVENTH o T

Bome of the dardmes eSpeciall& the older types, aﬁﬁloy
volatile &olvents for dissolving the nitroglycerine and nitro-

‘cellulose. Acetone is used for this purposé in cordites Mk, I,

M.D., MC., W.M., N., amd NQ. Cordite R.D.B. employs ethor-alcchol.

The so-called "solventless" cordites (S.C,, and H.8,C.,)
use oarbamite, which acte ap 'a astabilizer and at thé pame time
does away with the ncecessity for a volatile solvent. Manufastur-
ing time is greatly rcduced as the lengthy process of evaporating

‘out the solvent is eliminated, .

Alﬁhough cordites W.and W.M: uso carbamite as a-atabiiizer,

'they arg made by a solvent protess in order to utilize plant’

o;iginally designed for the manufacfure of garlier types. |
ACETONT ' Lo

" Agotone is a colourless volatile liquid of characteristic
odour. Its importance in explosives lies in it& ability to
dissolve highly nitrated nitroccllulose (over 13.0 per cent.
nitrogen). : - _ -

ETHER-AT.CQHOL.

The soluble nitrocelluloses (up to 13.0 per ocent. nitrogen)
are distinguishad from those which are termed insoluble by their
being dissolved in a mixture of ether and alcohol, maximum solvent.
power being obtained with a mixture of ether and alcohol in the
proportion of 4 to 1.

Hther or alcohol aldne will not dissolve any bult the lowest
nitrie esterm.of cellulose. ’ ’




Whilo ondcavouring to avoid somcof thec objoctionable featuresd
of Balllstite, which is hot burning, erogive, and not very stable,
Sir Frodepick Abel and Proffassor Dewar found that the solution of
guncotton and nitrorlyc-rine could bo achieved bx_mixture with o
13quid capable .of digsolving them both, and, on ovaporating .off the
1lquid (acetond} the guncotton and nitropglycerine romined behind
4n a gelatinous mass. ' - : St

‘ . Mineral Jelly was originclly introduced 08 a lubricant to
reduce the weap on the bore of the gun, but 1t was found subseguently
by investigations on the keeplng proporties of cordite, that. Hineral
Jelly fulfilied the important function of acting as o stabillzer
and prolenged the life of the cordito. : L Wean

- The composition of the first British smokelesy powder made on
this principle, end inbtroduced into the Service in 1893 was. - -

j . HE
[N

"Nitroglycerine .......;..},f.. 58 per_cent;' R
Nitrocellulods s.vvvanosicesanne Ly per cont.: TN I
Minoral J611y seevsseecsseass O pOT cent.

Phis was originally callsd CORDITE, on account of the cord. like .
- form into which it vwos pressed. C

On the  introduction of Cordite M.D. the namo wns changod tO
CCRDITE WARK 1 for the purpose of diotinctlon. :

‘ CORDITE MARK 1 is soft and plastic, golden in colour and greasy
to touch. Tt is smokeless but owing to its high nitroglycorine
oontent, is hot burning and thcre fore. vory erosive, It gives con-
‘diderable flagh. The stability is not vsry good and it is more
llable to sulphur ifection than the later types. '

: Tts uwse 1s now confined chiofly Bo certain S.A.A.-(e.g;‘proof
rounde, pistol ammunition}). T L,

CORDITE M.D.

. . Bxpirisnce with Cordite Mark 1 showed that , owing to the -
oxcossive esrosion of the bore which it produced, shooting was ronds:
ored inaccurate after a comparatively small number of rounds had
been fired. This was clearly domonstrated during the South Africon
campaign. - : 3 ' :

Exporiméent chock led to the adoption of a modified cordite
known as CCRDITE M.D. of the following oomposition :-

Hitroglyéerine tevei-sarsoresrsasss B0 por dohti
HitrocAllUuloSe o+ svessvssease-ssr. 65 por conb.:
Mineral Jelly s.ssir'iessoesen-see B por oent.

1




L

L smaller!nitrcglyoerine content it ie less stable, = .

- 16':,m

S ... Pompared with Cordite Mk. 1, it is cooler,burning, less

iwaterosivel, ! darker’ in colour, harder and more brittle i 'I{:de slower
"abufningPand”therefore a smaller &ize ig used in a-glventgun ito
obtain the same ballistics as Mk, 1, also larger charges of M,D,
are req?ired'- [F0E LTRSS s e

?éoause it 1y harder than Mk, 1. the decomposition pro-
ducts ednnot escape so readily from it, and so in-spite of ‘the
. .- The only extensive usé for M.D. now is in tubular form
for B.AJA. and when used for this purpose a small percentage of
Carbamite is now added in place of a small percentage.of Mineral
) géllyfﬁo_improve its stability. It is then known as .Corditey
* OJDIT - ’ e £

v, R AT . N N .

)

o Y The''composition of Dordite C.D.T. is
TRORIE S AL RPN : R C e v i . ‘
v rn e Jitroglycerine .us.ssves..s. 30 per cent, rry

”NitropelluloBe c;!acﬂo
" '! L Mineral Jelly FOPRRN .'_;'.
,fparbamite 7‘,;;};;}

seses 65 per cent.
sesese ) 445 per: _,pﬂen}!;;.;, K
- 0.5 per . cent

CORDITE M,D,C.

- . . - ‘ . ey . }i "r,‘._,: B R . - . o . L
Cordite M,P.C. i3 Cordité MiDi broken down and reworked.
. with Carbamite. It ig ueed chiefly in India, : R

ey E-e, Lo

_CORDITE MiC. . -

Tomeo ao LTI el

{i su. Thie.is similar to. Cordite M.D, exoept.:that! tha' Mineraly .
'J8lly hes been #pecifically.treated with a view:to inereasingis’
its stabilizing value and Bo.prolonging the-life-of’thelborditd,
Thisﬁproﬁ@é; is known as ‘Mcracking". ... o0 o 41 Sodes Il bisds

e g i N T S R

 Thé!6ompos1£iqn ié'éé'foiloﬁs P

s -  Nitroglycerine ;,;;....A...:go per cenbe- aply
RTINS Nitrocel}ulose erveresasrees 05 par cent..is
-+ oo Mracked"Mineral ' . v T o
i xl" x H 'Ie:lly ‘ AR AR RN .y :: 5 pez: Gept-
SIS SN L B R TV R

CCRDITE RyDyBo
R{D;Bt-ia-an abbreviationﬂofLResEarch_DépartmantdﬂBﬁ :qrmula.

It was introduced into-the British:Service during 1914~18

- War, to oveércome ths difficultiesrcausédfhy théiéhortage-of acetone

' Tﬁe'éuncotton uaed-iﬁ dor&ifd Mab.:waa raplaced by soluble

'ﬂaﬁwﬁfnitrocelldlose"to allow of .the use of ethér-azlcohol instead of

Acetone ag a solvent. The percentages of nitroglyoer;nq-and of
5 Mineral Jelly were adjusted .80 -af to give ballistios dimilar to
- thosa of cordite M.D. It compares favourably with M.D. in .

+ Btability and is cooler burning. ' : -




i." . Gordibe R.D,B. 1s' somewhat tougher and_less iarittle‘-‘than‘ o
Cordite M.D., but not 50 pliable as Mark 1. 'Its. compoeitio ie
‘a8 follows h PR s -ﬂ;.ﬂiﬁ

Nitroglycerine 2svavsseen 42 per cent. zv’%\,"
‘Nitrocellulosie ..yesssswe DH2.per cent. .
=on Lae i e Mineral (Jelly  svieeweeds _6jper'cen;5, Y

Pew o oacpL g o it I

o , . CORDITE M,D,T, AND Ran.B.T, e

B g
. Theae 'ara COrdlte M,D. and R.D.B.. pressed in a tubnlar1
form to obtain increased burning surface, The former ie»uned,in;
-emall arm ammunition, and both are used with certain forms of gun -
and howltzer cartridges. M.D,T..is also used for, osrtein praetiee;

: eharges where 1t ie desired to arm a fuze with low velocity,

ALY the foregoing cordibes are obaoleacent except for
“minor uses, <'Certain cartridges have been filTed during the - o
‘predent war ‘with Cordites Mk, 1,M.D, M.U., or R,D.B, of last war
manufacture,! fThese Cordites were given an extensivn of their
official 1ifé and the cartridges and packages distinguished by
epeeial markinge.

1 INTRODUCTION Og g!@ﬂTES W & S S

O N T T O S
FETE R f SRR B S
. ;

-L”nsxw'. .

Aftera the War of 191&—1918 the Wa.r Office and the E
Admiralty initiated research into new types of propellant,. The . .
‘War Office required a propellant which should be free from flagh .
‘and~amoke, Cordite W, wan evolved. ' Thism’ LCordite is- eeeentially'
gimilar- to: Cordite ‘M.D. . being incorporated 'in a similar mannar..

.In Cordite W, bamlte is used Instead of Mineral Jelly élgji
stabilizer. ! I is somewhat suverior to Cordite M.D.; both’ 1
regards time of drying ol the laxger 1izes,and_as‘rega§dsj e
BtabilitYe i P dE SRR e i

Thé naval propellant, Cordite 8.0. (i.e. Solventleea earba-
mite) is unlque’ in that no sclvents are: nheeded in its incorpora-
tion,  'Thisi has the great advantage of d15per31ng with a’ large
acreage of drying stoves for the larger sizes and of apeedlng up
produetlgn, there being no 1ong time for drying, a8 for Gordite
"MsD. or - . R oo

CORDITE ' ‘W, -
TR S 'hThe-cemposition of this Oerditéeiﬂ'aa followef'

Nitrogl&cerine irescesssses 29 per cent. S
Nitrecsliulose ....vwivlii. 65 per cente s 3 (i
Carbamlte cetnireeneas 6 per cent. L

A very emall quantity of chalk 13 included during manufacture.
Do pHotson.
wae :developed.
A :," ,s:‘.u.xﬁ!;f '. -

P by o
oV g g R

".‘

b
: “W“ etandn for waltham Abbey, where Goraite W.
e -7 PR oo - . : . . 'Pr_
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S PO

Iit is a modified form of M,D. cordlte,.the cnrbamite ro~
placing the Mineral Jelly and so’ incr«a&‘ing the 8tability with
h,f “eériseqnent gain in life. r.There" is,; s owever,’ a saving,in;4~s.
e .acetonb gnd there im albo léss: time required to evapomJtO’out tha
-Bolvent in atove drying. i an ; _ 1

Tt is the standard propellant for the land ‘service 'until
vﬁ’Fléahless Cordites can be produced‘in. 1arge enough’quantlgieﬂo

SR LA GORDITL‘ WM.
R e P Rt : ] FEX L Ces
- e g b
i 'This Cordite is approved 'ag. & wartime aiternative ST
Cordite W in order to econgmige . in Carbamite, & amall*percenta o
" of Mineral Jelly replacing ‘& amall percentage ‘of - Garbamiyeﬂmgl 8
... . ,-properfies are similar to Cordite W. but it requirei?s’ :
. larger stick in order to uive the same balliatiéa ay

Z NP R IO -2

T

- Nitroglycerlne e ”29;5'per‘cent“

- Nitrocellulome ..V &
L.r - Carbamite -
Mineral Jelly

"cent' 30“ 5 Ly

J-Ja BT G

; A vary small quantity'pf_chalk ia included'during manu-‘
facture. : .

- GoRpiTE W,

oind

i o ThlB is a mcdlflcation of Cordite W for “hotter“ burning
and conaequent high velocitles for a comparatively small weight
"of charge. It contains*a-: allghtly hlgher percentage of Nitro-

; glycerine than V. Cordita. ferig o !

b S "‘ The componltlon 15 aa follows :é

Nltroglycerlne L eessesans
Nltrocallulose,‘ 2
Carbamite hin s

b--ol...':

.-o-c-tt

_ SOLVENTLESS CORDITES
T g o HEA *
The use of volatile solventa (e g acetone and eth a1
eEa er“alcoh 1
in cordite manufacture entails various dlsadvantagea._ Their manug )

* faoture and
oo ahd import presents.. cf?ii?ﬁ?éble difficultiea in timefof

' In addition to these drawbacka their u ' ,
8se is att
:;ehnical disadvantages,ﬁhﬁRecovery aﬁd drying stoves: aggdggc:gaary
» 6B@ are expensive to erect, costly. to maintain, and cover &’ large'
o agreage. During the proceea of’, recovering and ﬂryingxmuch time

i occupieﬂ and many weeks, au of. Cordite 1'V H
Y aerloua matter in an emergengﬁiy‘]; . _theraby hgld P

peil

; ERT I
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" affected by iits maintenance at comparatlvely high . temperaturaa

'V_'eonduces to regular balljetics.'“ﬂf;.».v. R 1”

"of atiaining it during pressing.’. ~TFt is difficult,

i e 19 - . T
. The:atoving operation also reacts disadvantagsously on S
the propellant, introducing irregularities in the Cordite:.conse- .- = "* -

quent upon ‘the shrinkage, which occurs during the evaporation., of
‘the solvent. . The "Life" of M,D, Oordite is also appreciably .

(about 45°C ) for many days. o

: "J To: overcome these difficulties, the "solventleas“ process
wea deeigned. _ g

‘ The princlplea employed are not very different from hoae
underlying the manufacture of Ballistite. That is to say," he_,fu
gelatinlzaticn of the nitrocellulose is meinly carried out by
the nitroglyeerine, but, to admit ‘of the'use of highex’ pr0portion
of nitrocellulose than would be - poasible by thig means alone? i

1h£gh prOportion ‘of carbamite is added,’ which while aoting‘asgid"
etabilizer in the finished prepellant,” serves’ ‘during manufaoture
to enhance’ the gelatinlzing aetion «f the nitroglycerine.~

The name "solventless” Gordite ie, therefore;” somewhat
mialeading,_the characteristic feature of the propellante being
the employment of 8 non-volatile solvent.e R :

-‘:.-J

e The time occupi ed in manufacture is very ‘much less than in
the production of other forms of Cordité. It is; however; not .
gquite so safe to manufacture, as the .extremely viscous nature of the
shoet Cordite,necessitates the use of ‘high temperaturea and heavy
pressure for extrusion. Particular attention has to bé“pald ‘to
the provieion of screens, so that the workers are adequately pro-
tected. As an offiet to this dipadvantage, the entire absanee of -
looee dry nitroeeliulose must be noted, o :
LD .

RS

ADVANTAGE oxF "SOLVEhTLEuS" CORDITEB

L, Increased "life" of the propellant, “and inoreased output

in a given time are a result of the abmence of the stoving’ operatione'

"which of neceselty attend the use of a volatilé& solvent.

2, Initisy expense and cost of maintenaiice are reduced, since

- the plant required for the manufacture’ of -these CGordites is much
.“amaller than id necessary for the productlon of other’ types. -

3 1' The abpence of the stoving and - ‘drying process. eliminating
the poeaibility of shrinkage and: ‘distortion of the finisghed (ordite.
"Solventlesa" Cordite is very aniform in ita dimonsione, which

)
i ron ol

‘e 4.'5¢' In uae, it is a cool burning propellant and. its genaral

propertlee are not inlike these of L.D. e

e f b e
! E

| DISADVANTAGES . 0 L iiiiaducs

“eolventlese“ Cordite ig -the impoeaibiilty
therefors, to

' butthis

avoid the inclusion of small particles -of féreign matter, A
disadvantage is more than outweighed by the higher degree. ofil &
stability which is conferrei by the stebilizing effect of the . o

earbamite.

AT

A dleadvantage of




e Eg T e e

- of carbamite, rather like the,smell; of pepper.

© regular ballistice. i
o i

- 20

.CORDITE’ 8:C,

;:Eihié Cordite congiste of %L v S
kO LELBLE O T i s

‘ Nitroglyceriﬁe'“?f:.};.i;274125‘5ér$:Gﬁt;i-j

i © NitrocellUlOBE .seseccesss 49.5 per cent. :
i Carbamite “u'n_.o-.ooup- 9.0_]361‘ Snt. !
| ' '

$ small quantity of”ahalk'ié'iﬁbluded'duriné;ménﬁiabfuré.y

'in'appearanoe it ig smooth and has‘a,chgyﬁppg aet c.

_ In this Cordite there is no solvent to LolitidEe
that stove drying is eliminated, the. carbamite aseisting in gel-

atinization and forming the stabllizer for the Corditel” "'

. REGULAR BALLISTICS. '~ = * im0

§,C. Cordite is uniform in dimensions,

STABILITY.

Carbamite-.is superior ;to:Mineral Jelly asg afatéﬁiiizei;ﬁ}
it is therefore expected that Cordites made.up with this will..~ -
have long life., New S,C. Oordite"is light-in colour, ‘but, as.the .

“oarbamite is used up, it imparts a dark ceolour to the Cordite, .-

-"which'is, a-very good indication to its "present” and “remaining
v B T

..:: ,1ife n . ‘_‘

£

i ;-‘\Ta.fni _Bh o

b r;',."" ok

g e, b ey en Mg ¥
S s Ron hwed

© .. Carbamite giveé'dut'an_ém;ndtion'whichfspftéhsfﬁéintﬂaﬁd
} ) ] . Bl s el R i "1,'!:“1}‘: s

" ..  TEMPERATURE. SRR iy

- At low temperatures (40'deg.F)aS;C. Cordite sh wsﬁréﬁéfk—
able resistance to exudation of nitroglycerine,.c.o.2 0 | R

+ Qordite 8.,C. in good_conditibh is smosth énd'fléxible.f

' When new, it is light amber yellow in’ colour but darkens with -
.age to a reddish-brown, It possesses an aromatic odour due to

its earbamite content, o . P et n

. . .. As previously stated, Cordite 5,C. oannot be filtered -
during manufacture and may therefore contain foreign matter such

as particles of wood, aluminium, carbonaceous matter, etc. As

this type of Cordite is highly resistent to any 111 effeot from
such contamination these impurities need not be regarded with
apprehension. White or opaque spots or gtreaks may be Tound in many

..;.,8ticks; these are due to air inclusions or -particles of unevenly
‘gelatinized carbvamite or nitrocellulose and may be disregar
it A

ded as
PR

they will not affect stability or ballistics.

‘Local deterioration due to .the presencs of impurities in

- 8.0, Cordite is revealed by local giscoloration(reddish brown to

blue iniéolour)'or,.in more advanced stages, by a rising of the

:i-Surface-of'the Cordite at the affected portion frrming pasiules
~which 'may be'almost black in a pearance, -  Any-cordite that is
found to be pastulated should

e forwarded to the C.I1.0.0. .
B . L B foam iy L T S

.i- Gordite S.C. is the standard propgllant for the Iaval

‘Service, put it is also used for -certain” land gervicgﬁpqg;pments.

|
a4
.!.
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FLASHLESS  CORDITES

Comparad with gunpowder, modern propellants produce little
or no smoka,; but they have the disadvantage of glving muzzle
flagh, T

' I the cass of Cordite ond Balllstite, this flash 1s most
proneunced, with the single~basaed propellants it 1s less so,
though distinetly visible., Its intenaity veries with the gun,
in some cesas it is suv low 28 {o prectically negligible.

.. The 6ause of tho bright: flagh (secondery‘flash);is thé‘"‘
i 1iti?n of the hot.inflammable geses on contact with the out-
81de elr. - _ SR

To overcoms thisg the sddition of certain chemiwal sub- .
stances 1s m&ds during manufacture - thege substances are such thset
their decompoaition requires a greet deal of heat end so the
tamperature of ihe geeges et the muzzle is ceneiderably lowsred.

- -Flesh.rsducing chergse were ifssued in the war of 1914-18
“for usy with tha IY,C,T: chergas for the s-inch snd 8«inch how=""
itzer. A coharge consisted of o small quantity of flagsh~reducing
powder (equel poris of sudium cxalate and R.F,G. meal powder)::-
encleasd in a g&g, It was leaded into the chamber in advence ¢3
the cartrldge. Ho varlation in ballistics was experiéncad when
thase chargesa ware used, There wes, however, a tendsncy to
produce foullng of tha bore, but this. was reaéily removad Ly water,

With the ma'e modarn propsllonta the flash raducing agents
- are incorporsted during the sciual menufactura of the propellant.,
The clief agent is Plerits, Thls substence is mads from Caleium
Cérblda and is chasp Lo menufacturs. It forms the graeter parw
ventegs of the ingraedisnts in these propellants. Cryolite 1s
another gubstence added £s e flssh-reducing agent though in only
very small gquentities, Seime gropellante often include & small
amount of potessium suiphate 1n an endezveur *o improve flashe
lesenass, .

. ., It hes not Teem found possible to aliminate the dull red
“glnw (im1mzla flow) dua to tha incandeseant gages in the bgra, but
his glow, baing of a very shovt duration, {s of reletively small
" importence. A disedventaga ¢f the flashiess propellantas 1g
that they are nel sutiraly smokeless, It is on apperent fesature
of ths fleghloss -~ smeckelegs phogse of modern propellants that the
ellmination of ona maens the Introductien of The other,

NQMENC! AZUKE

Bavarel differant Ltypss of "flashless” Cordites have been
avceliveds Thay ara of two main clsesas which diffsr Iin calor-
imetric value. S ,

(i) Flashleas rordite of 775 cels/grasm, designed for guns

" “-which mre used in open altusiions end which have .
guffizient chember cepacity to accomucdate the
charga requirsd for eervice ballisticsa Cordite Y,
belongs to this cless,

(1i)Flashisss Cordite of 880 cals/gram, casigned for guns
usad in enclosed situatlons or for guns; tha chembers
of which cre too small to accommodace the cherge. .
" nocagsery with cordites of Class (1). Cordite NQ
belongs to this cleas, _




C oo -

1

Variations in the nomenclature are also made to dénotegﬁﬁp

1

gource of tne celluloss and its degree of nitration, but two
varieties are now actually empleyed in the Land Bervice, - Cordite N.
and Cordite NQ., - : R

i
b

Reeently the use of potassium cryolite in small pro= . -
portions in both flashing and flashless Jordites has been intro=-
duced. Its purpose i3 to reduce flash in-the ¢ase of flashing
Cordites (e.g. HBCT/X) and to improve flashlessness in.the ogse ;
of the flushless Cordites. Its presence may be indicated in;the
nomenclature by the use of the letiter K, but this inddeation =

.. im omitted with some Cordites. :

ke

" CORDITE N, :

e e e PP

: gordite N. is made from guncotton and is based on ths’
Cordite previcusly known 'as RDN. AQ. (cordite §/P is Cordite N
.with the addition of a small amount of potassium to lmprovs flash~-
lessnees. ) : _ S . Cemi i

The-comﬁcaition of Cordite ¥ is 7.

" Witroglycerine v iieeesssses 1B.7 per sent.

© NitrocelluloSe eeessecemseees  19:0 per cent..
Carbamite ciersussainuse 7.3 per cent.
Plorite feeescensewses 547 per ecent.
Crycile sirrsearrvrans 0.3 per cent.,

"',3'aA-sma11'quautity of chalk is alsq.added during manufa@ﬁu?e.
GORDITE N.q. =~ 7

Cordite N,Q. i3 made from guncotton, and is based on &
Gordite formerly known as Cordite ReDe 3o

. Nitroglycerine ..eeeeeceesses 20 DET cent, ;
NitrocelluloBe ..essesesssoss 21.5 per cente : .7
Car‘ba‘nite s ato s cnaasss -_- . 3.5 per Oent'.‘:ﬁ R
Pierite - veereaessseses 54,7 per cent.l it
Cryolite tersscomnasnny 0.3'pe:_cen;{ I -,

A small quantity of chalk is alsoc added during mgnufgpfu?e.

AUSTRALLAN FLAGHIBSS CORDITE

Flaskhlesn Cordites now belng manufactured in Australia
(March '45), include Cordite known as N,F.Q., and ¥.%. The con-

stituents are as follows @~

o]

.G, |§.0.(13,%N) FIORIE [CRYCLIT ICARBACTE [CHALK

N.B.0. 2% task 6.5 Ta 5 55 D18 a3sload 7, 3+o3d| o2
TR ;_20;6;5'-5_,20.57_:;:‘.0,5% B4 F 1% 10,51 0L | 3.66 ¢ Q28| Q27
bt 0.57 | . |

T e e EAT N

Dyed Carbamite is still being used in N.Q. Cordite but thie
practise may be dimc:ntinued when present stocks are used up.

1
P
f
|

TS



. jProperties of the flﬁshless'Corditesz"
?ﬁa). Advantagcs e , ‘ C Y
. - (i) .Cooler 5urning and £heréforé-1esé“éroéi?e'%h;ﬁ:
other propellantaf : :
(i1) Requirements of nitéﬁglycerine, nitrqcellﬁloﬂe,

“l111)
(iv)

(v)

o (1)

X .'.‘(ii)

- S (1i1)
) (iv}

(v)

e

'This is a soivent Sordite

designed for use in

.f;(b) ADisadvantages T

et Ty

and acetone are greatly reduced, . )

.Use the 'pame ménufacturing_plantsfas'Cordite.w;

Drying time shorter than for Cordite W.

Froduces less carbon monoxide inside the gun
than other Cordites and so the gases esdaping
0n opening. the breech are leéss toxic.'than when:
Tlashing cordites are used (but see (b) {v).: :
below). . '

[ R PRt

Bulkier -than Cordite W, An inoresse afiabout’
15 per cent in charge weight if necéseary to
cbtain-balilistics ae with Cordite W. -..i-: s

Harder and more brittie than oth§erprdites.j;.
Produce réﬁher more smoke than other Cordites,’
Require'more-gﬁnpowder for Batisfgqtoryfignition

Cive more carbon monoxide in the vicinity of
lhe muzzile of the gun, since although the : / - °
carbon menoxide produced inside 'the gun ig .- @ .
smaller: in amount than with other. cordites,
there is.no secondary Tlash’ to ‘burn ‘1t-to the -
more innosuous: earbon dioxide.:iung .0 iils o

'
Y .

CORDITH _A,N..

3 o 2R i b e

T “

gbmpositiqn:wﬁichfwésqbriméiily;a:
relativsly low velvcity field guns, Although

Piorite is absent from the

formula, the cordite is flashlesstand

can be regarded as the
Bmoke has been reduced
Nitrate content as low

cquivalent of Cordite N.Q. for this purpose.
to a minimum by kez2ping the Potassium
an posgible, _— IS

N6 . . 25,5 o
_‘ NG ; 56,5 e
) E 1 DNT C10,0 0 0
‘ 5 Carbami ta 4,57
. _ M.J, l 3.5
Pot.Nitirate 0.7




- o5 .

3ORDITE _A,N,S.

but made by thé solventless DPO“GSSo

CURDITE A,

Cordite "A" 15 the nomenslature given to Cordibe "AN",;g
not having Potassium Nitrate in its compoaltion, ! '”

"NITROCELLULOSE CANNON POWDERS

*“'\“‘.

y Thﬁ devel@pmenb of these singleubase propellants has been L
carﬂied out mainly in other countries, particularly in America, .
France’ and’ Ger"nanyO

Nitrocellulcse cannon powders, developed In the U,S.A.
have now been adopted ss szervice propsllants, Thesé propellants
vary 1n colour from iight awber to a dark brown or black, They are
made Iin the form of short cylindrical grains, with d length of . )
about twice - the diameter and pierced with one or seven holes long-
l1tudinally. = ‘ho size of grain, diameter, and web thickness; are .
carefully designed to produce the required rate of burning in the
gun for which the propellani charge is intended, . The oritical
dimensions in this respect are the web sizs snd thickness of pro- .
pellant between the perforations, :

Diphenylamlna 19 used as a stabiliZer in these propellants.

It 1s necessary to leave a certaln amount of' resldue solvent
in thess propellants, as othevrwise the grains are far too brittle.
Evaporatlon of:the solvent during storage, particularly in high
temperatures, causea alterations in ballistics. To guard againat
such charges these propsllants are packed in air-tight packages,
or with Q.F. ammunition of the Cixed type, the joints between the
shell end cartridge case, and at the primer hole, are carefully -
sealed.,

These prepellants are cocler burning, leas eroasive, and glve.
‘less flash than ordinary cordites, - In general they requlre more
gunpowder for satiufsctory ignltion, . I S

The natures which may be met with are t-

N,C.T, POND"‘R

.... R Ak .

1his is the name given to a propellarnt of American design
which was made during tha war of 1914-1918, and of which there are
still large quantities in cxistencs. It consists of nitrocellulase
gelatinized by means of a volatile solvent and containing a small
percentage of diphenylamine aa a stabilizer, It 13 fermed by
pressing and cutting into short cylinders plerced longitudinally
with elther one or seven holes. The main disadvantage of this type
of prOpellant 1s that 1t 1is particularly hygroscople,
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The composition of N,C.T. is as follows :-

Nitrocellulose sevasrsesrssss 99,5 per cent,
Diphenylamine ...,.uviievsivas 0.5 per cent.

~The other natures, N,H, gnon-hygroscopiclgpy@ers
; ‘ FNYH : ) s e
- )flashless non-hygroscople: -
.FNH/P ) : powdérs AR RANPRE AR

FNH/DB . . (flashless non-hygroscoplc
déuble-base powders), -

are dealt with in the section. Amsrican Propellants, The-advantages
and disadvantages of the nitrocellulosée cannon powders compared::
with cordite are discussed on page 6, o ‘ .

.'.- _\.:“.{fl

D%

MORTAR & S.A.A, PROPELLANTS = . °
L . . . e

P I3
LEEERY i

Bellistlte, as was mentionad earllier, was Invented by
Alfred Nobel and is one of the oldest of the smokeless ‘powders,

.-

AL EE R T

The genersl properties are simllar to those of Cordite, but
1t burns more quickly and regularly at low pta;Surpsi?ang-iq o
easler to ignite, oot e i wdrnay v it

It 1s very erosive and not very stable, particularly in-
hot climates. AR SN o

-, "It 13 only used when no other“propéllanﬁ_ia_suitgble, Oafs,
ih primary cartridges for mortacs, and In rifle grenade' cartridges,
where in both cases, the low prasgsure would make the use .of cordite

impracticable;_ S o S g g wd

.. Originally, the process. of galatinlsation was perfomed en-
tirely by the nltrocelluloss,. but during the last war 'a’volatile
solvent (acetons) was added 1ln order to quicken the rafe of pro=
duetion, ' _ . »

It 15 used in fléke form,

s 0 4 o8

-----

There are two balli'stites. mow used 1in ‘the service.

(;) Ballistite A which conslsts of - e

Nitroglycerine LI I N ’39;5 per Cénti LRI
Kitrocellulose ssrsseacerss 60,5 per cent,

»

used In rifle grenade cartridgéé;i_

et

(2) Ballistite B which contains a small percentage 'of *’
carbamite and 1s therefore more atable, It is also made, slightly
more porous in order to increase the rate of burning and ease of
Ignition. S : : TR c o The s et

TR S

s

';Thg composition is as forlows -

Nltroglycering ..,..,..1s.,, 38 por cent,
Nitrocellulose .. i..ivevsshe 60 per cent ;-
Carbﬂlﬂite .. Lt .o \‘u LB RE N | 'I'.' [ 'Y 0-15 per 036}11?3_-

. Remainder - Potassium Nitrate and Graphite.

Used in mcrtar bomb primary cartridges. -




i
|
| "NEONITES -

i —_—

" Thess ere modern riltrocellulose propellants used mainly

for-3.A.8., . The name covers a series of nitrocellulgse powders
of different but unrelated compositions,

Used iﬁ the form of flakes or small tubes,
The ballistics are adjJusted by the use of surfacs moderants

such as methyl centralite and dibutylphthalate, and : also tossome,.
_extent by altering the grain size, . qrn‘fa '“ﬁa

‘;

They glve less erosion than Cordite, snd less barrel wear,
especially wlth steel enveloped bullets, They are, therefors,  of
particular value in 3.A,A. for machine guns where long barrel life
and sustained accurecy are essential. .

. The grains ere graphlted as a protection egainst damp and,
to prevent them from sticking together,

-Neonites are essentially nitrocellulbse coated withsﬂ s
methyl, centralite 2s a moderanty R qqr i

C..(Y ¢-- A TN

' This {s developed from,the'sportingLgun‘prepellantlgyc.

~

‘Qulck burning and burns regularly at low pressuree.t Hence
1t 1s used. for augmenting charges for 3-in, mortars, =

: Normslly in the form of small rounded grains colohred orange
with aurine.; If aurine 1s not available, dyeing may be omitted,

......

The composition 1s :-

fNitI’OCBllulOSS strans '-"o . o-l ' B3 per ‘.":el'].t'j o
| Camphor cerarteranean 5 per centﬁﬁyi.
Barium Nitrate .......aese0s 12 per cent,’”

N.C.(%), 1s the smokeiese N.C.tY) and is dyed a t%illient
green, . .. R

N.C, (Z)

Introduced during the 1914-18 war to augment supplies of
3.A. A propellants, gy

‘Based on the Amerilcan powder, Dupoent No 16 ":* el e

Dinitrotoluene, used as a surface moderant, also helps to
waterproof,

Graphite coatlng for waterproofing and to prevent sticking.
Less smoke than cordite and- very little flash.

Gool burning, so little erosion,

Hygroscople. Balllatics affected when damp.,

The composition 1s :-

Nitrocellulose R 92 4 per ¢cent .,
: Diphenylamine CEesaaaiae 0,6 per cent,
! plus Dinitrotoluene and Grephite.
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MOBEL'S "SUPERIM"!

This 1s a double-base propollant containing'carbamité‘as:a
stabilizer and has bezcn introduced as an alternativq,tq,ballistite

in rifle grenado cartrildges. B : .
It?is made 1n tho form of flattened spheres and graphitod,.
diametor 0.08-cm., thlckness 0.006 cm, '

DUPONT M & X

An American propellant introduced as an altornative to N.C.(Y)
in. augmenting charges for mortar bombs, It 1s also used in
artillery ammunition for burst short charges with heavy A.A. -
sgquipment., e L L

. The details of thls propellant will be found. on.page 36 in the
sectlion dedling wilth American propollants. o

HERCULES 81 M,H. MORTAR FOWDER

An American propollant Introduced as an altornative filling
for primary and secondary cartridgos for 3-inch M.L. mortar, also
for 0.303-inch with rifle grenade cartridges. o -7

Tt 1s practlcaily idontical with Ballistite B16 but 1s non-~
porous . ‘

- Further detalls will be found on page 36 in the soction
doaling with Amerilcan propellants. . )

SHAFES OF PRO PELTANTS

Ono of the ossentlal proporties of a propellant 1z that 1t -
should he controlled. That is to say, the total timo of burning
should be capable of alteration.in order to keep the "all-burnt!
point in the desired place, - Provision has to be made, among
other points, for different calibres, various lengths of bore and
more than ono charge for the same equipmont. S

Control can be acﬁieved_bj'altering the shapes and sizes of the
Propelzants. One of tho great advantages of the modern propollants
%Ebthau they can be made in various shapes and forms, e.g., sticks,

s, ! o L .

The following 1ist gives the general offects of tho various
shapes, when made up into a charge. Tho effects do nob refer to
one stick only but to the comparative effects of tho differont
shapes when mde up inte complete charges. o :




{a) POWDER FORM.

Initially very large surface area, followed by a rapid de-
crease in surface during burning, This resvits in gquick rise
in pressure, but a rapid falling off, 1.e.,, not well sustained,
Sultablc. for mortars and small arms, :

(b} CORD FORM

Surface area and therefore time to "all-wurnt" will depend
-on the diameter of the cord, During burning the diasmeter and
hence the surface area will decrease, but less rapidly than with
powder, and the pressure is therefore better sustained, Large
sticks are sometimes used with catapults for launching aircraft,
where a very rapid pressure rise is undesirsble. Cord ias commonly

used for full charge in most guns except those of very small calibre.

(c) TLBE FORM

lhe surface area during the burning remains practically
constant, asnd, therefore, the pressure is tetter sustained than
wlth cord, Large tubes are used with catapults for launching
aircraft and with rocket weapons, etc, Small tubes are commonly
used with howitzer and reduced charges, They are also used for
the full charges of certain very small calibre guns,

~

{d) NWTI-TUBE FORM

The surface area increases during burning. Preasure 1s
therefore still beiter sustained., TUsed with nitrocellulose cannon
powdsers, which are cooler burning and rather less powerful then
ordinary cordites, : i :

{e) SLOTTED TUBE FORM

Behaves ballistically similarly to ordinary tuvbe,l,.e., pro-
duces an approzimately constant burning surface, With ordinary -
tuve, as the inside burns, an excessive pressure is developed in
the tube itself, causing irregular burning. Further, 1f the
physical strength of the propellant i1s low, the internsal pressure
may burat the tube and cause a sudden rise in.the burning surface,
wlth Irregularities of uressure and muzzle velocity., Slotted tube
overcomes these defects in that the gases developed 1nside the tube
can escape freely through the slot, '

A{f} STRIP GR RIBBGN FORM
' Ballisfically similar to tube form.

It does not pack so satisfactorily Inside & rigld cartridge
and the surface should be rough to a certain extent to avold the
sirips stlcking together and thereby completely altering the burn-
Ing surface. If the strips are roughened 1t 1s almost impossible
to get a satisfactory method of measurement threugh routine in-
spection.

{g) FLAKE FORM

Used for mortars and is very similsr ballistically to powder
form,

Graphlted toc increase slip between flakes and to act as water-
proofing, '

Fra T,
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PROPE LLANTS - NOMENCLATURE

Nomenclature - denoting shape.

SEAPE - : - . LETTER -

Cord ........,..'............o...--n.-.---n.o.No 10tt0r
Tubular s.ees o PR T S T E L
MULtL-PUBUIAT ssesvnvrnn ons assronns sons %M
B10oth0d TYDC wer v v enr v s essipsensobrarserss

Drilled Tubo , ... . I NI T

Grooved, S10tE0d BUDG s erveaesn s arnsnn .- . /S/G-
SQUATO FLAKE eheevreroevnnsennroennsesnnnsnas o /3.F.
Ribbon cordito . N NI SRR I R e S N Y Ra

DISTQUATION OF SIZE OF PROPELLANTS .

* ' Dimonsions of the earlier cordites (that is thd Mineral Jolly
cordites) and ales of Ballistite are expreascd in hundroths of ono
inch. These are die sizes, but owing to the shrinkage of. thosc pProp-
ollants during stoving thc actual dimonsions arc less. :

Tubular Cordlte is known by nurbored sizcs, whith indicatc tho
axtornal and Intornacl diametors’ of the tubc as it 1eavoa tho die.

Elamplcs':—

M. D.BY roprosen ts cordlte M, D. in corda formad by a die of
0.08-in, diaomoter. Ci .

oM. D,T, 7.2V represonta tubos of cordite M.D. which pressed
.has an oxtcrnal diameter of-0.07-in, and an internal diamotor
of G.02- in. .

Dimensions of the latter typos of cordite (8.C.; H S Gy W., W.il.,
N. and N, Q aro expr“ssed in thousandtha of an inch, S

Thoso arc actual sizos,
Exumpleﬂ e

'3,0.048" ropresnnts cordlte 5 C. in GOrda of 0.048—in
:.diamntor..

"g,.s5.C,T, 124'058 indlcates cordite H,S.C. in tubﬁlar form
of cextérmal and intornal diamcters ¢,124~1in, -and 0. OEB—in.
respoctively. o

Tho dimensions of the multi-tubular nltrocolluloso cannon povwdors
. {w.c. . " NH; FNH; ) are oxprossed in thousandths of an inch. The
.avoragc wob -8izo 18 ugod to indiecato the size of tho propollant.
This is the moan of the distancos from contro to outor holo and from
. outor hole:to pcriphory. . L




. "a'+' bn

For éxample, in'the'diagram the .mean web-slze is equal to

- A-\'_‘XQ;O-

~ howy ol

'N.C.T," 065" implies that &+ b equals 0.065 inches, .

" RIBBON PROPELLANT
Only cordite propeliinta have been used, they are designated

'bj the thlckness followed by the width of the strip, each figure

exprossed in thousandths of an inch and separated by,a multi-

Pilcation sign, e.g., 014 x 048,

. . ADDITIONAL NOMENGCLATUEE . o

- The following additional letters are used with flashless
cordite to lndicate the addition of. particular ingredients to.
reduce'thg flash, ‘ o A

/P - VWnen Potassium Sulphate is added,

/K Vhen Potassium Cryolite 1s added.

/Q When Natursl Cryolite ({(e',g. Sodium
Cryolite) 1s added,

TYPE GF CELLULCSE USED

A -~ cotton cellulose
C . 8straw cellulose.
B~ wped callulose;

GENERAL NCTES :-

With. all the foregoing the letters adopted to indicate- each

of.: the particulars stated are. grouped by means of‘obliqueistrokes.

‘The size follows the nomenciaturenfor compobition-and shape
in the case of cordite. : : .

The length of the cords or tubes 1is expressed In inches
and this fligure follows the dimension of slze, e,g,, 316~ leo/21,
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AJEATCAN PROPELLIANTS.

Exzplosivens curvently used In practically all typos of Amorican
ammunition cg propeilants have a nibrocoiliuiosc base and are,
commonly known ss swmoleless powdors. Various organic and inorganic
substancoes arc added to the nitrocellulose basc during = manufacture

to glve iImproved qualities for special purposes,

These powdors are disbingulshed by Such terms gz N.H. (non-
hygroscopic), F.N,H. {flashless, non-hygroascopic), dcuble-baso, aa
well as commorcial tradc nomes op symbols,

It must be roalised thot the torms Tsmokelogs' and "powdors"
arc purcliy relabivoe torae.

Thess propolianis aro nob cntiroly smokeloss, they are only
relativgiy so cumparcd with osrlier propellants mad wlth black
powdor {ganvovder). arthor they arc not,in fact, powders. . They
are manufactured in the form of flakoa, strips, pollets and per-
foratod' ecylindrical graing, ‘ '

Hitroveliluiose smokclesa bowder 1 used as the propollant for .
small arme anrd larger calibro ammnition. The perforated form
of grailn is tho most commonly uscd in United Svates milltary powder,
Single perforotad grains are used for small arms, mlnor calibre )
carnon and corialn howitzers. Powdor with sovon perforagtlons
are used for larcer salibro weapons, -

BURNING ACTICH

As with Brisink propollants the aame foactors goﬁeining rapid

and progrossivo burning of thoe progoellant, surface area, proessure
and tho all-hurnt nozition have to by takon into account,

The mest these cascnvini conditions tho Americans have found 1%
convenient to male posden grains with a number of holes, or por-
forations, running lengih-wisc through tho grain, A3 tho graln is .
porforated, 3% wiil burn on the inside and outsido at the samo time ‘
and gas wili ba syreated moh fagter than if the grain wero solid,.

The grajns are made with varying dlamoters and lengths. -

The type of grain most favourcd in the Amorican artillery is
tho cylinder, or tubo, with one or seven rerforations, " The grain
with seven perforations is geierally referrod to as tho multipor-
forated grain. This graln gives the ossential progressive btype of
burning the surface arca Irercasing continuously as the burning
procouds. A roferenco to the diagrams on rage 32A will show the
burning of a typlcei grain of this nature, Experlonce has shown
that In the burning, a small portion of tho grain, betwoen the
porforations, rewsins unconsumed, wntil after the main, progrossive
stago of Lurning. This portion 1s cailed the  "sliver" and is not
considerad an entircly gatisfactory featurc of the propellant,. To
evercomo This the shapo of the grain has beon altored in cortain

~types to the form snowa in the dlagram, and gonerally roferred to
as "Rosctte" or "Sliverloss® grain, This doos groatly ovorcome
tho sorewhat vnsatizfactory foature of the atralght standard grain.

PYRD. POMDER.

OT many ysars the staundard propellents in tho American Sorvice
wero straight nitrocellulonn powders . Commonly reforrod to as
byro--powders, or byrescliuloso, this powder is now used only as a
Substitute for the staudard W.H. or F.N.H, powdors.  Tho disadvantagn
of this cariy vowdor was the production of muzzle flash on firing.

It 1s also nygroacopic and has & relotively low potentini.
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Improvéments over a number of yeérs haweled to the introduction
of powders which are now standard.. EE : o

F.N.H; and N.H. POWDERS. . R
. In an endeavour bo overcome the-"flash", inert or partly. inert
materials;are,added,to-ths‘nitrocellulosé;tOucool the producths. of-
combustion, and to reduce the hygroscopic nature of. . the powder, suéch
powders are given the nomenclaturs F.N.H. -{Flashless, nonshygroscopic).
It is. an essential feature of I, N.H: powders that - they may.bé flash-

less in-one type of weapon yet produce .a fliash in-another.type.: .
Flashleassness depends upon. the  quantity of the!powdér. .used and

upon the length of. the bore equally as much 23 .1%t:does upon-the .. -~
presence of the cooling agents incorporated during manufaschbure. . It
must be appreciabed that, with the Incorporation. of :tod muchiicooling
agent 1% 1s possible to roducc the pobtential of . thé propéellant. .- =
: . . c o L . - A : Ty [ i RS U JELTTIY
Whon'a flashless (F.N.H.) powder does mot attain tho:guality of
Tlashlessness in a particular weampon, -it-is; for that particular’
weapon, classified as an N.H. powder:and no other qualities aretnr.
claimed for-it, : - - e A I

MRS A S

The stralght N.H. (non-hygroscopic) powders differ essentially
. from .the F.N.H. powders in that they do not have incorporated in them
quantities of material which act ‘as ¢oollng agents' to rediuce--the
flash, ." They are a dofinite advancément upon the ‘pyro-powders 'and
upon -the N.C.T. powders introduced irito “the British Servies -during’
the war of’ 1914-1918 (and which are gssentially similar:to~the pyro-
powders) in that they have incorporated in thom subsbancés which

reduce the hygroscopicity of the powdér. - R

The F.N.H. and'N.H;,powde;s are used as propellants for most
guns and Hows. of 37 mm,'dnd 1d¥ggf:calibre.

DOUBLE BASE POWDHRS. . | " ' 1%

2 F .
£ oer .

~- Thg term double base powder -1s apﬁliadﬁtoipbwdeq_Qonﬁaining .
both nitrocéllulose and nitroglycerine; .- the nitroglycerine sorves 'tn
increase the potential, As: with the [P.N.H. powders, certain sub-:
‘stances are incorporated to reduce the flash and hygroscopiclty.

' Theso powders are used in amall; éannon, in trench mortar wheres
speclal burning is required, and in certain high veloeclty ammunition.

. . - . . Tk ooag
e U ety -

" STANDARD POWDERS. -

Aftor many years’'of experimentation to reduce smoke and flash
four types of powder have now been adopted as standard,  These ars :
"~ Dupont F.W.H. powder M,1, - " -7 7 et T e
- PJAL (Picnbtinny Arsenal) F.N.H. powder . M,3, =
- Hercules F.N.H. powdor M,2, R
Horcules F.N.H. o N.H. powder M.4, -

It has been found that those bypes stand up-well-under varying
conditlons, of storage,.and at the same. time smoke ond flash have, boen
reduced to a minimmm.  The Hercules F.N.H. powder M,2. is 'a ' nitro-
celluloseunitroglycerinOgbase‘pqwdar, that is a double-bdse powder. .

CHARACTERISTICS OF N.H. AND F.N.H. POWDER.

The nltrocellulose cannon powdérs'vary in colour from a lighs$
amber to a deep brown or black.

The nitrocellulose used in tho manufacture of these powders is
of a high nitration. AR

i
i
|
I
|
i
i
i
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It is nocoaaary to leave a- certain amount of rcsidual solvent
in these propcllanks, as othorwise the grains are far too brittle.
Evaporation of tho solvent during storage, partieularly in- high
tomperaturcs, causcs altorations of baliistios. To guard against
such changos thoso propolls nts aro packed in alr tight contalners,
or ‘with Q.F. fixed ammuiition of tho fixoed type, tho jolnts/ betWQan
the projectilo and cartridge case and at’ tho primer holc aro- caro---

"fully sealed.i Whon a confainer of theso powders 1s opened: tho

characteristic odour of other-aleshol vapours will be noticed,
This.1s ‘an ontircly normal coridition,-but the containor should bozj
immodiately clozsed to prevent tho osecape of theso vapoura, ' This
odour should not be mlstakon for tho acid odour of nitrous fumos
donoting docomposition. D i e

: Tho cylindrical grains of” thc nitrocolluloso, cannon powdors
are mado with a length of about twice the diameter. - Tho .gizo’of,.
tho grain, diametor, longth and wob thickness arce carofully designod
“to produco :the-reqguirod rate  of burning:in.the gun for which tho
propoellant charge ia intonded, Thoe eritical dimonsion . in:this:
rospoct 1s ‘the web silzo of thiclkness of. propollant botwuan tho
perforations.. (Sac page 31) g e

;;; ‘1\3 H. I‘DN-HYGRGSCDPIC I’OWDERS GOMPOuITION

Tho term N.H. covers the modorn propellants mado by the
American firms Dupont and Hereules, Theoy diffor essontiully from‘
the -N,C.T. powder chiofly in the addition of Dinitrotoludnc and ... -
also Dibutylphthalate (in the caso of the Dupont powder) to rcduco
hygroscopicity,  Althouph veory much X ss hygroscoplc than N.C.T.;q
they are not ontiroly freo from this dlsadvanbage. . - .. - & ¢n oo

.. Tho. composition is.ag followu :,fg- R ;., f;::}5;!<
_ * Dupent Powdors ' ‘_' ‘k: : Hcrculos Powdors::”
Witroccllulosgo . 86 per cont Hitroaolluloac B 82 por cont
Diphcenylamlng . 1 " ¥ Diphenylaminoe . . 0 9 (appo)
1'7 i P

Dibutylphthalato _‘5 "on . Dinitrotoluecnc. ..
Dlnit oboluene Lo CE ."_*ff'zl . C

F.N.H. FLASHLESS bTON-HYGRO covzcc composITion.
K. H.{P — _ e

"Pho flashluss pawdors diffor ossontially from the . H. powders
In the addition of morc dibutylphthalato. Thoy may alsc -contain
a amnll porcontago of potassium sulphatc which reducos the-flash
8till further, but which gives rathor moro smoko.... When potau“m
: sulphutc is prcsont thoe nomonclaturo bocomcﬂ F.N. H. Poﬁ Toagodnt 5

" The rats of burning is rathor slowqr with thoso propollants
than with . H. powders . Thoy aro.also coolopr burning.

Tho GOmposition is as f011ows.:; San

o FuN.H, Dhpont L UROLEGE
' Nitrocallulosoi”? ,84 por cont." :Hitr66¢1iuioé6:" 85 por cont
Diphenylamino * . 1'% M “piphonylamine. .. A L
Dibutylphthdlate 5 ® o 'Dibutylphthalato A
Dinitrotoluonc 10 1 " LDinitI‘DtOlanO n_.n

“-Pétassium Sulphaﬁo S i fU~' "
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F.N.H,/D.B, COMPOSLTION.

The /DB refers to the fact that the propellant is "double-base”
" that ie, it contains a percentage of nitroglycerine. - - o

The composition ia as follows i~

Nitroglycerine - +..vvu.a.s sern e 20  per cent.
FAtrocelluloSs  sussesvrann s Peae 75,5 1 ff
Dinitrobolllens  seus - sucsssrnserens s A
Diphonylamine  .eeseaenoroanain s G,75 % .- "

Plus (Barium Nitrate
- {Potassium Nitrate

AMERICAN SMALL -ARM PROPELLANTS.: '

' The smolreless powders used for small arms differ from thab. .-
used for cannon in that they ‘are usually glazed with graphlte to
focllitate machine loading and -thus ‘present a black polished. appear-
ance, Sinos the powder graing are. .smell they ignite.more readily
and burn more freely than the cannon powderas, When moisture 1if
present or abnormal temperaturse prevalls, they are subjected to more
rapld deterioration than the larger: graina, - :

: The powders are of commerclal manufacture and are: desligned to
give a muzzle velocity of 2,600 feet per sscond, with a pressure nob
exceeding 48,000 pounds pelr sg. inch, Numerous experiments have
beon carried cut to improve the ‘completeness of combustion, reduce
the flash and smoke produced, -etc,, and this has led to a more or
-less standard powder, - Thils consista of B

Nitrocellulose

. Tin dioxids
- .- Potassium sulphate = . I
' ‘Diniltrotoluens. (cooling agent) .

The whole 1ls coated with:gréﬁﬁitéw.. S

This type of powder giveé gbgﬁZzle valocity of 2;5004feét'per
soc. with a pressure of 45,000/pef aq. inch. :

%,C, SMOKZLESS POWDER, /. -

7.0, smokeless powder; of E.C,.blank fire, consista of nitro-
cellulose with inorganic nitrates.  =I{ is ueually orange or plnk
in colour, ard resembles coarse.gand, though 1t is soft-and light,
It is scnsitive to friction,shock or heat. -1t burns extremely
ropldly in .the open, but explodesg if confined. 1t ia used as a
bursting charge in fragmentation hand grenades, It 18 also used
in calibre .30 and calibre ,50 blank carbridges. ‘




i DURONL M
: “Thils is‘a{double-base propellant made up-in flatbtish graina
which are graphited. It is a comparatively slow burning prpppllant.

DUPONT M 4 X.

The composition is as follows.:-

.+i " Nitroglycerine e e aesaiaesssasn 020 per cent.

", Nitrocellulose JR PP - s T R - T t“.

* Diphenylamine Ve raah e as s . .9.6 .M
Pobassium Sulphate «....seoeeeeeceer 0085 0 A
Graphite e e 1,0 F Tuo

Tt has been adopted in the British Service as an alternative
to N.C.(¥) in the augmenting charges for mortar bombs snd also aa
the propellant in artillery armunition for burast short chargeées in
heavy A.A. smmunition. Owing to 1ts comparatively slow rate of
burning it 1s not suitable for replacing Ballistite B. in morbar

" primaries withou® modification of the cartridge assembly. - The

“stabllity of the powder is satisfactory, but not as good as

bgllisﬁite containing carbamite,

HERCULES 81 m,ym. MORTAR POWDER.

"The'compogition of this double-base propellant ls as follows :~

I Nitroglycerine Ceesaeraae e .. 40 per cent.
- : . Mitrocellulose eevessssaasesases D7,E e
Diphenylamine P o T £ S

Potassium Hitrate e.eseesecsscsarae LoD oo

(The propellant is issued in two thicknesses ¢,01 inches and
0,005~inchea, - It-is practically_identical with the ballistite B.1l6
but is non-porous and is approved by the British Service as . an :
alternative for 3-inch M.L, morsar primary and gecondary cartrldges

and_algo_fqr the . 303-inch rifle grenads cartridge).

NOTE :~

The letter "X appearing before the lot number
indicates that the powder was "water dried", this ftype
of powder being not quite as stable as the air dried-
type.  Large guantitlies of this GType of powder are likely
o be encountered as the water drylng process speeds up.
" the rate of manufacture qulte considerably. ) I
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3 CCDE_LITIZRS.
FEr a considerable period in the Land Service the followling
_Code Latters (within a rectangle) have been used on packages con-
taining gun or howitzer ammunition te denocte the type of pro-

pellant.
A: .....}.;.........;....Flashless Cordite N. or N.f.
% B se-sesesesnasesaesecss.Ballistite.
& uiuieiii i i i ...Cordite R.D.B. in Cord or Tube.
D veireeniiiiieiiuai...Cordite M.D., .C., or M.D.G. in
"Cord or Tube.
B veveesesissssssensaeeaCordite W. or W. M.
B i . . ....coaite M.D. or R.D.B. in Flalke.
H  ieveesversseonssess, Cordite H.S.G. T
J-' .........;......,...;;Bofors |
B vveevsnnenas e s JEBNH/DB Powder _
L veeverseseirieieses.. F.NJH. Powder or F.H.H./P Powder
1 S e M. 4.X | o |
N .,.....;..............N.C.T. of 1614-1918 manufacture.
0 wessesansrserssesreses o Ho Powder,
"B sesediiaericiisaisss.aCordite S.C. oﬁlS.U.
X vevrereivesnecereas...Cordite A.N.
C HuKesesuoreoannenss-inn...Cordite HSCT/K

. The code letter 1s stencilled on the ends and sides of the
package, also on the side of N.,F. Cartridge cases by the silver
nitrate or other apoproved process and on B.L. Cartridge bags in
black printers ink, but always within a rectangle, thus

PROPELLANTS, CODE _LETTERS, MARKINGS. .
(C-IaO-O. CiPC. 21)

- Approval has been glven for the discontinuance of marking
Propellant Code Letters on'BL and QF cartridges*and thelr packages.

England now advises that all such cartridges and packages will
instead be marked with the nomenclature of propellant with which
they are filled, visz. ‘ ' '

WM, FM, SC/T, HQ/R, etc., as follows :-

Present. - " | Fature.
(1) Where the existing marking -In the position now occupled by
does not include the nature - the code letter, but without an
ond glze of Propellant., - - outer frame.

(2) Whers the existing marking Increase the slze of the letters
inecludes the nature ond slze of for nomenclature by about 50%.
the propellant. ’

'
|
i
I
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- KOT:~ Tho nomenelaturo of propollants includes tho "Shapo! o.gs .
- ~ WM/T moans tubular WM Corditc, cnd NQ/R moons NQ Cordlte in
rivbbon or astrip form. - ° o S

The altered mothod of mirking wogs commongod on lst Jan, 44 but
any stocks of empty BL cartbidges bearing old marking will continuo
4o be usod without altoration. '

Existing £11lod cartridges will not bo alterod, Both typos of
marking will jtheroforc bo in cxistansc in tho scrvico-asido by side.

Pl TESTS.
. | .
To avold dangor duwo to advancod doterioration, cxplosivos which
.ars guspoct aro subjodtod to toats, which indicate thoir condibtion,
Attompts havo also bion made to uso "auto-indleators", 1.0, substances
incorporated iin the cxplosive, which Indicato tho advent of pronounced
docompocition by a change of colmr,

Moat stﬁbiiity'tcsts aro bascd.on tho dotoection or moasuremont .
of the oxldes of nitrogen 1liboratod.in.a . moasurod time at a dofinito
tomporature. | ,

Thoy m:y bo divided into threo mein typos @
(i) Tracc Tcobs in which thoAfifst minuto fraées of gas givon

off..aro detocted by . the colouration of a dolicato tost papor
or goluSion. Th:e timo for tho dovelopment of a standard

- tint 1s taken as an Indication. of the.stability of tho | "

cxplosives,

{11) Fumo Tsots in which tho oxplosive is huatod to about 120°C. .
- Tho timo takon to produce distinct fum.s of nitrogon percy.-
ido, or to affect somo courso indicator such as litmms ppcy.
i1s . the guiding factor.. S ‘

{111) Quantitative Tests in which tho volumo of gas.ovolvod in o
given time undov standard conditions is tho critorion,

ABEL'S HEAT TEST,

(1)  This 1s tho oldost stebility tost and it is still tho most
froquently appliod en nccount of its gimplicity. For n dotalled doss
cription roforcneo must be made to R.A.0.S5,, Partr8, Pam, 7, Appondix 1,

The explosive to be tonhed -is carcfully orushcd and sifted, and a
samplo 13 woighdid out into a tost tubo, Suspended above the somplo 4.
a starch-potassivaiodide tost papor, which has beon proviously proparcd
under standardizcd. conditions, Tho uppor half 1s wotted, immediatoly
beforc it 1s usoed, with a non-drying solution of glycorino and wator,
Tho lowor ond of tho tcst tubo 13 immorsod in o wator bakh, which 13
m intainod at a consta nt tompuraturo (usually about 80°C.- indicatod by
tho thormomstor).. During the tost tho cxposcd positions of the tuboa
aro preteceicd by a covor as iight affocts tho tost,

Tho first tracos of nitrogen poroxide arc dotcctod by a chango in
colour at the junction of the wot and dry portions of tho tost papor.
This a§g1mms 8 brownlsh tint which gradunlly duopons, and the tesbt is
complch;whon thla ting matches that of a standard test papor.: This
toot i cxtromoly dollcato, as the stondapd tint is producod. by

0.000135 milligram of nitrogen peroxide.

-
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Theftium from the first immersion‘of.the,tube,'containing the

" grnplo, in the wakter bath, to the development of the standard tint,

1s tnken ng a measure of the stablility of the explosive.,  For

Instance, the acceptance test for new.cordite ¥%,D...lays .down a

miniium of 30 minutes at a temperaturs of 1800F. {82,200}
Cordite M.D. which is in the Service l1ls required bto pgs$ a-test
of nqt'less.than_lO'minutes'at,lﬁoF‘(71.100). o

el Abel hent test is'aﬁplicﬁﬁié to any.explosive forming.

nitrogen! peroxlde on decomposition, . It ls open. to certain. . ...

objectiohs arising, cbiefly, froum its extreme sensitiveness,. 'Ihe

"best papér, dan be affected by. otlier gases than nitrogen peroxide

(e.g, omono), the prescnce of which does not necessarily imply
instabllity. Agnin, the test may give false indications owing to

. the presapnce, in the exploslve,.of some .substance; .guch as:

t;morcdrichloride, which prolongs. the hoat. test by retarding. the .

-acbion botyeen the test paper;and the nitrogon peroxide, - The.

“£48% 18 hob suitable for explosives gelatinized.with ethyl acobate

I 7 _ )
... - Thoi:bcsl time glvon by an

‘fhan .cordite M.D. gives n lower heak test.

" sinco this solvont protongs the tost unduly,

_ , géiﬁiOSive.dépendé.bh-atnumber of -

_factors besides tho intrinsic.rote-of docompositlion of the . .-
ringrodients,. such as the nature . .of gaseous products formed by the

action of the stobilizer and their solubllliy in the exploslve. N
There iz’ thersfors for ocach type of exploaslve o gtondard peculiar -
to,_ that-type, . Cordito $.C., for-example,.though much more stable

--ﬁthéiltracofﬁests havefﬁégh?éﬁggestéd'frbm:timeﬁto:time;-the

. ﬁhin difference boebween them and the heot test being the use-of
+ .other Indlcators. N ' : - .

{2) .MIE COLOUR TEST OF 5,.C, AND W_CORDITE,

25 % -

The colonr test is o measure of the amouni of stabilizer whleh

-+ has been wsed up during the liferofi.the cordlte:in combining with the
-zeld producla of .decomposition. ' .The bodles so formed produce “a
.coloured golublon whon the cordito ia dissclved ln acebone and the
. intonsity of the colour of this-solution is compared wlth -those of
-variocus -atandard colour solutions of graded Inbtenslity.. .- - - -

P :

"'f”gThﬁsdurkor the colour of.the. solution the less is the amount

of carbamlte left; and the condemning limit is roached when the
cordibe conbning oniy half of it original cdrbamite, - o

Tn praciélce tho colour test (which is described fully in R.A.0.5.
Part 8, Pam, 7, Appendix V, is.carried oul by matching.lin a o
colorimeter, the colour of solution of one gram of cordite in 5C m.1,

~of ocebono ogninat a standard solubion which represents the colrr

produced by a sample of cordite which retains only half of 1lts

- originpl carbomite contonti: i The standord solution uséd in the
“bosting (oft 8.C. . cordite has:the composition 1= ™" -0 o

--;TPptgséiﬁm;bichromate (szfbbTXQ*:;f oo 1.2 groms ) L F :
o R ' f oo s ) Made up to one
., Cobalt gmmonimn sulphate if ol -1 YY) ilitre with
00(3114804:‘26120 w0 I ! e \-?’2-7 " ) wator. l F
. o Tt . ‘...h"‘t_“:fl-‘ v R T
. Concentrated sulphuric acld” = 7j," s,12.8,m.1,

- The Colouwr Humber of the cordite is'rccorded as

: Dopth of colum of sbtandard solution’

s

‘ ‘Dapth of column of gordite‘solutiqn.'

¥hen the Colour Number reaches 25, the. cordite is condemned,  If
the colqur nuaber is 5 or amaller, the colour 1s found by direct
‘ _ . - .
i
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- comparison of tho corditc solution against atandard solutions having
- colour numbers of 1 to 5, . S _ o

" " CORDITE "' AND "WM' - TESTS WHEN DYED CARBAMITE USED,:

““ﬁ*Thb'séHtoﬁding of cordito.W and WM of Australian manufacturo
will bo by hoat t.et only &f o colour test cannot be takon due to
vioclet colouration of the cordito. Sontrolled trials and chserwations
hayo shown that the violet colouration disappoars by dogroos. - Tho
-golour number. ean thon bo dotormined by the normal procodurs ‘and 1t
1s thought that the ‘colour will bleach sufficlently for the applicat=
lon’ of .tho colour tost beforo the carbamitc contont falls to 3% in
Corato W' 1 o S
~ As tho tosts conducted by MSL-show that 1t will be yoars.beforo
the corbamite 'values fz2ll to 3% thc sontoncos to bo imposcd:on tho
- cordgite as-da-result of -the heat test will bo govornod by those for
- cordito having a carbamito contont of ovor 3%, -~ = o '

Cordito W and WH of UK manufacture containing coloured carbamlic
docg not' vary in colour as in tho ‘casc of similar cordites of Aust-
ralian minufagturc. ' This moro satisfactory uniformity of colour is
dvg to the use in UK of a morc effectivo dyc which is not availablo
in Australia.: - = .7 T T

Tho' colour voriation in Cordite of loecal production led. to
difficultiles in oxaminotion and doubts arosc as to whother subjoction
to the Colour Tost of Corditc would give misleading rcaults. To '
cbviato .tho ‘1ikolihood of confusion, the uso of dyc in Augtralian
production-was discontinuod, E R ‘ U

- Information requssted from England rogarding similar Cordites
of: UK manufacture has now becn recolved, Tho following is an oxtract
glving commonts on this matter - . :

> "You enguirod on bchalf of Australia whother colour tests of Cor
ditos containing colourcd carbbmito are - valid, This was considerod -
whon: putting up additlons to -Ndval Cordito requisitions, whon it was
staed that if tho dyc had not ‘faded (i,c., still intorforos with tho
colour tusd), it con bo assumod thot tho colour test is ‘satisfadtory,
and no furthor action on that score is nocossary. Rolatively littlo
dotorioration of tho propallant cabses fading of the dye and our
rosults show.that this occurs long bofore the limiting colour ‘numbors
‘aro attained and without approciablé offect’ on the colour', (CIDO
Cire, 26/23). ' - S . o ‘ A

(3) THE HUNDRED PR CEWT. SURVEILLANGE TEST.

Tho' tost is d.seribed in R,4,0.3, Part 8, Pam. Y, Appondix Vi.

. [ ; ede : T e

.Tho 100! por cont. surveilloned. tost: is applicd to mincral jelly

cordito in bulk, and in B.L. charges, and is dcgign.d to indieato
whother tho corditc in any paclmgo is approaching a dang:rous condit-
lon, EFach packago is provided with a.glass wingow through' which can
bo scoen a.colourcd tost paper which is oxposcd to the air inoide tho
packngo.. Tho -toat papor 1z stained with o chomical "indicatop", which
is aifoctod by tho grass givon off by cordito during storago, and
gradually changes ecolonr. With now cordito, thc chango in colour
takos place in ‘the cemrse of scvaral months, tho duration of the test
dspending on tho tompsraturc of storago. As the corditc agos, tho. Y
test atands to bocomo shortor. Whon the cordito is redehing o dangor-
oup condition, it tak.p placc in a fow days., Individual packagos
oontaining corditc which for-any remson has doterloratod moro rapldly
than that in similar poekogos containing tho same lot will bo indic-
atod by tho papors changing in colour mrkcdly moro rapidly.

practicable, botweon the cordito and the tost papcr, .
Al | 7 o Lo S

It is essontial to snsure, for tho 50838, as free a:path_as
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o ‘Tho original colour of tho tost Paperg is bing and on exposurd
to the gasos omnating from tho. cordito, it chanpgos  aradunlly te a
- purplish-rod. If tost papors anro loft in gontaot with dhoe misen
from cordito beyond this point, tho rod o0o}our booomos brighter and
rogoublos that shown at tho right sido of tho shart, Tho purplisha
rdd colour dosignatod as "FY on the chart is takon a8 tho -ond<point
. of any test, coo I 0
. Two, types of tost paper are issued, namoly C.B.H. {'or hot,.nnd
‘C.B,T. for tomporato magazincs, For tho purposc 80 -this tost,
tompernto magazines are dofined ag: those in Which;theamoun}annuml
tompornture is 70OF. The C€.B.H, papors aro punchod with o smll
hole to facilitate rceognition, S ' .
. L . ) Lt :;_: = [ N ._7 " . R . S _f.\ “; ; .
.. Tho tost popors aro of a sonsitiwe charactor and it.48 impor-
tont that whon thoy aro not in. usc, tho pads should always bo storod
.Boolod wmp . in eanistors in which they arc supplied,- in-d .¢oo0l, dry
ploee awny from meid fumos. Tho tost papors ore alfocotod by mitor—
ial econftdining iron (acissors, mives, cto.) and should not bo Hrime
=4 nor cu} axeopt with bronze: seissoms,. w . o EAS AN 4
. h _ - X . . S '_, - , ..: 1 ‘ B L .v e o i r’g B
o The: change of colour of,test;paparsiis-sometimes;unevan during
. brotracted tests on account pf;tha‘maskingfoffect:pf:thezwindow .
;, Titting, but when rapid tests ocour;the effect is of .littlo signific~-
ance. It does not, for example, appear-to have:caused any difficulty
at Malta; where a large number of short tests have bean ocbdorved,
In such cases of uneven tinting, the observer: takes the most advenc-
gd tint on the paper as his datum in sentensiﬁéé?ho'oordite under
Oat. S . : “. i‘ .f ‘ Vr_‘ . 7 ;,',L.l,':" ’

.. . 1n order to facilitatcutho;wofk;dfhthejobSGrVGrqtm tandard c
tints'are provided, They ¢in be cafritd: round: the'mgazine:and: nsed

for comparison with,thojtintsQin“thc~corditéﬂpaokﬁgeaiundér identical
conditions of lighting. To provant thoftinﬁﬁ*fromﬁfﬁdiﬁg;“thbqﬁoxds,
“containing thom should bao kept*ﬂhuthhaﬂ”not;iﬁ‘géﬁrgnﬁﬂﬁbﬁréaiﬁith,
tho samd care and prccautions ub'ﬁfé“ﬁﬁééived'hitﬁ“thé'tést~papors;"
Fresh standard ond tints in.boxas willlbe*1saued1evorywtwoiyoars~to
provent tho use of any which may have become faded . or darmged) 'ic

?-riﬁgckﬁgqé.fpr t9st_should bo st&ﬁkbd;iﬁ7ﬁho*mng§ziﬁafihxagch_a
mnnor that the "indpcction® ba ¥ 4 EF o SRR

inspcetion.and rénowal of tyst papcrs, .

: Inspoction, - Ths tost.papafé,areféxﬁmiﬁbd‘apciﬁfeﬁgé,é to5!
Sogortaln Whother they have rcachod:the ohd tinb.: THo. inbende s~ |
_bgtw?op %pspccpioqs;arc indlcatod. in the followirig tablo tw .~

ryo® e
RE S

100 PER CENT. SURVEILLANGE T iST CF GORDITES. — Fi
oo . OF INSPECTION (B.L. AND BUTRT

'wﬁﬁﬁﬁimmmmmorm@ﬂmf

S M09 ‘- goom, -

C R T twigo woony,”
709 and below. S Wﬁokly;“
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On roaching ‘tho ond tint the tost papors should bs changed, .
- tho:new papor‘bearinu«thd duto of chango. In:any‘0aso, thcy should
not rcmain 1n|tho corditc packngos 1ongor than 51x ﬂﬁnths, o

g - .t _:_r.‘.}r;, :

: -l)hLPacknEOs 1n which tho tcst'paprrs rJﬂch thc Uid it int fin
~ than oight wooks ars to be rcgarded ns under susplcion} “thoy:should
baplacod in an oaaily accossiblc position 1n thu nawazinc and spec-

1ally watchadf¢i oo . IR T s ;,_

\f\\j t.l

follﬁwn :-;,'k

(a) Whoro tho tost has baon instullod for 1053 than 12 ﬂontha,
SRR ihe paclagos ars’ removed fror the ragizine’ and’ ﬂOngdatod.
A -f “Pho’lenntonts aro brolon dséwd, inSpoctod: ¥visually ‘and tostod
Vo by such tasts an LrO upplicablo to tho typa o corditd uon-
v corncdi"» o ‘ S .
C e e o Lo - i _ .
(b) Whoro tha tost. hps b001 inatallod for ‘fore “than 12 rMnths,
tho cordite will bo cxaminod visually for slgns off detorior=
‘ E :~ation and tostod by auch tosts ‘ng aro applicable to''tha type
siioof rebrdith erreornod, A 2 1b, sanplo of tha vorst materdal
o . ‘should: ba not aside fop furthor on“ninatinn 1f roquirod and
tho remindor. dostrOyod. e e e

ey cmmiuc Tnzm.s ST
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o Tho dotarioratlan of CAplOSlVds at tropical tonparaturea of
atorage is sometinos ascortalned by Yelimatic" trials in which the
Locxplogivorig:storod in charbers, artificlally ‘hoated’ to rogulatod
. nbomperatures yiin sithor e dry-or a-moist: mtnoﬂphore. Molaturo haa

.an: inportant 1nf1uunoo on- the- ratc of dotorioration.__“**w

QR 1 Ee

WAITHAM ABB”Y SILV‘R?D V.is L T
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o ‘This waa a fumﬂ test oricinally'introduocd for tho oxaminatiou
_of Gordito, Mark 1.0 ' _

Dot A weighod ariount of cordita which ‘Has boon ground and;siftad,
1a containced:in-a Déwar vacwua flask, tho outér’ jackot-of ‘which is
silvorod. A thormonobor is .situatcd as that 1ts bulb “is ‘edvarod by
tha explosive. A side tuboc branchos off horizontally fror the upper
part of the:mook of tho vossol, ‘to facilitate tho obsorvatlon of tho
rod fures which aro givon off tnwards the cloao of the tcat; -

' The oordita is naintuined at a tuﬁpuraturo o 800" uy Amaer-
gion in-a: bath, heatod by a burngr whieh is:controlloed by a-gas reg-
ulator, 'Aftor some tino,’ rod funos are’ cbsorved.in tho side bubo,
followed by a rise in tomporaturc. The tost 15 finished whon,the

‘_thermonotcr indicates a rise of 20,

- A good cordito would stand auch a tcst for 500 or 600 hours,
- It was usually -appliod to dampléd of cordito which have giyon res-
ulta unaer the.hoat tost of botwoon four and cight mlnutos at 16COF,

C It will beo: noticod that this tost wag intondod to inttato ad-
vorso oonditiona of storafo.

,.j £

‘ This teat which is usunlly applicu to nitrcecollulose, ia a
quantitative toat._ :

Thoe explosive is hoatod to a tomperature of 1059ﬁ in an 2tmog-
Phore of carbon dlaxldc. Tho nitrogonous gascs “volvcd are reducod
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to oldtontary nitrogon in a sombustion tubo ¢intaining mutallic cop-
per and copper oxide at a red heat; this also servid to convert tho
. organic gasys which aro avolved to eccrbon dioxido and wator. The
volurio of nltrogon so obtaincd is masured in o’ gag burotts £1llod
with potassiun hydroxide solution in which 'carbdn ‘dioxideo is roadi-
1y apsorbed. _ . N .. i

(7)., - BERGMANN AND ‘JUNK'S

EST - 1320°C. THST.

’"'TﬁiEJQuﬁhtitativo‘taét‘iﬁ“an alternntivo to tho Will tost, and

i3 now mmech rore froquontly applicd as_it“iﬂfquickeﬁiahd.tho appar-
atus ' is mich mors simplo, = . . S SR

v
)

© " !Tho nitregolluloso. to bo testcd is- prossod bétwéon filter pap-
ors and'driod for 6 hours at 50°C, After ocoling,’ it-is paggod
through an IM{ Standard 50-mush’aievo, S T :

.. .Tho sarplo bofore hoat tost shonld contiin a ‘minirum guantity
© D of molaturc, Two prarms of tho aiovad gample aro: pldeod in two of
“:thrcch;qsgrtubos;’ono of;ﬁh;qg_is vaod as a‘blank;f.hu -

7 “BHo two test bubsda aftiy biing fittod with absorption bulba
~-eontaining 30 to 40 c.c. of .dlatiltlea water, aprc nountod iIn copper
bubzs in tho heating bath, They are thon maintoined at a constant
temporature of 1320C, fop two hours: Thero 1s a condongor for con-
'n'denainf“nnd returning tho vapour fron tho - liquid usod in tho bath,
uid having g boiling—point‘ofrlazoc.'is-gaod.ngu,

. On cooling, sore of the water in the absorption bulbs 13 drawn
+dnto’ tho tust tubis, tho roreinder being pourod into alflaslk, " To

" tho victur in zach tegt tubo,annd'to‘tha_contantstof the blank, 20
¢.¢. of N/10 hydrochloric acid oro cdded. After corking, tho cont-
onts of thc tubos are shaken for 15 minutes 2nd thon filtorod,

Caro is takon to romove £11 acid by caroful washing, - '

‘Tcatho~aalu£iona'fronltho'hoafod'daﬁplos'dnﬂ'ffdﬁitho blank 25

g.gs OF N/10 potassium.hydroxide-solution aro addod; . Tho oxcosa of

- allmli prosent 1s then ostimtad by nitrating with N/10. hydrochlod-
ic-acid, using-mnthyl‘oraggo,as'antindieator.=- R T S A

Thon if A oquals number of c.c. of N/10 Hydroghloric acld nit-
rated in the caso of ths heatod samplo, end B is tho ‘corrosponding
figuro for the blanic SXpordmont,. thon the amount ofinitrogon.iibor-
ated per grarsic or nitrocoliulosc iag :- o o

© VISUAL TXANMINATION oF CORDITE, BRITISH .G,

LA R R

FOWDIRS'N.C. (F)

: Tﬁé]fblléwing hﬂtoé afc'aeééc ﬁ ﬁhé;& Sfﬁﬁfﬁiéa;ééﬁto&: oxtre
~ actod fron R-A.0,5, Part 8, fam 7, . . ore Othorwi s e T
Q;QTf;:Thdj arc iﬁ-no:wﬁy.iﬁtdnﬁéﬂrtoVsuporﬂbdd;ﬁhbkihsfiubtiéﬁﬁfiés-
uod in the abovo mantipnga‘uuthority boing intonded. to supply pro-
1iminqry'noﬁos only, = *7 L ST S P ST O :

PRE e

:(l)gffﬁa}cobdité‘in 11§QCﬁrE6'6} sartriage f%oé'%ﬂiéh“A'sé%{‘ '
L o A00: ¢ o o Pecxano of cartridge fron. -sanple for
__tOQtinﬁ;iS 8:lpcbod will bo oxamined £or gonoral appoaranco,;: ¢olour,

= sowll and swoating, o ST E T SIS RSP

_,(?) CORDITR MK, 1 in.good eonditinn 13 smooth and; tough, the
-‘_.;rﬂgqgggr varlcs fron Iight to dark brown and it has. little.
. mell; . - P S

(b)  CORDITI M.D. 1s of & hormy naturo and harder and roro
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:,brittiQ~than'Cérdito, Lk, 1; 1t is somowhat darker in

colour and smells slightly of acetone. . S s
i(dlffCCRbiiE'W;'ﬁesembies Cordiﬁé,H;D. ﬁut‘5éﬁ;be?diafiﬁé§féhed.
o by its aromatic odour duadtg‘;ta.qarbamiteicqthnE{' .

(d) CORDITE R.D.B. rescmbles Cordite M.D, in being of ‘& horny
natuve; harder and more brittle than Cordlte ik, 1. ¢7¢The
larger aizes, however, are noticeably safer than Cordite M.D,

-;and ufually.show a more ungven surface. ;. Cordite,R.D.B, -

|

smells .21ightly of alcohol. ...

G038y
By

(e) " CORDITE 9.C. in good condition 1= smooth and flexibio. ..
4.1 Whon new, it is light amber in colour.but- darkens;with age
%o a reddish-brown, It.possesses an aromatic-odgur due
to its carbamite contente . g s, oo - T e

 {f) -CORDITE BOFORS 13 .hard and :greenish .in. colour, :..The colour
" v, darkens:somevhat on keeping and may- become rather brownish,

- Ag with Cprdite_S.C;,-particlesloquoreign_matﬁgr,;sqph as
wood and metal, may be present, Local deterioration is

© ¢+ irevealed by localized reddish-brown.discoloratlon.which

‘may.bleach to a light pabech, - sometimes’ sccompanied by, some
cexudation,. - .. ST i S RN

»- ....‘,V ‘ AN i - :E_- : . : - "””:'».--.'1".‘_-;- . S : "1“!'.’1":\'2{"”'E'v"}' et .
=g} -CORDITE~N. and V.0 - urilike the preceding natures.of .cordite
- which. are-translucent, is white;and-opaquey;-rIt;ig@hard,
smooth and very brittle. .
i : . '_I' . . [ . s B : L . . . __._7.7__._ oy ’i\{f .
- (n)! CORDITE H.S.C. 13 .0of a similar_compoaition'tofS.C}?butﬁhas
.- a hipgher nitro-glycerine,qontent and.lower_carp;@iteagdntent.

PEI Py, mn

Proal fﬁéferéncé to page 13&';n'ﬁhigrﬁublibatioh)?b‘ﬁﬂ -

(2) "It should be noted that the practice has been for the carbamite
- -uged’ in the "Land Service” to be dyed Violet,  :This imparts to the
© Cordites, “using’ this particular 8tabilizer, a distinctive colour ‘and
‘thus In Cordite W. and W, I. particularly}nthQJCblourVindicatddvhbove
wlll be masked.' In.Cordite‘S.C.-being.a:Navhlicordite;fthdlcarbamite
1s not dyed, L C : :

od Carbamits will-bo-discontinued in cordites made

' (The use of
© in‘Australiai®y. ¢

(3) Doteriorated cordite, Mk, 1, M.D. and R,D.B,, may be more brittle
and is usually darker than new cordite, - It has - sour smell, sometimes

. rogembling that of ether, Bubbles in corditevmuat”not_bq_m;a@aken,
for thé_1;ght§¢p%ggpgdﬁpatcheSJCﬁuSEdEbyﬂlbcéI deterioration. . These
light coloured patches should ba ‘spetially looked for in cordlte, M.L,:
if found, a heat test should be taken on the affected parts. :

(4) Cordites, S.C. cannot be filteped during manufacture and may,
therefore, contain foreign matbter such aa.particleajbffwbod,;aluminium,
carbonacgous matter, etc,  As thisftypeVOf;cprdite;is'highlﬁireaistant
tofanytillmeffebt:frbm‘suchicdntamiﬁatibn,”théSeTimﬁuriﬁIGS‘heed;hot
be regarded with dpprehension. e

~Whit%e or opaque spots may be found in many sticks; these are
due %0 air inclusgions ex particlea’ of unevenly gelatinized carbamite
or Hitrocelluloss and may be diaregarded; ' as thoy will not.affect
5tability or ballistics, : C T e

(8)- . 1r a' suspicious looking patch is bbbérﬁed;in-éﬁfagﬁe ﬁ;ﬁ;, it
should bé cut open and a pieca of blue litmus peper, carsfully

L SRS
f
i
i
|
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molstelied with distilled water (i.s, neutral to litmus) should bé
applied; if'a distinetly acid reaction is cbtained, local  *' " .., .
deterioration is indicatea. 7 - 7 & © ST !

(6) Local deterioration due to the presence of impurities in §.C..
cordits 1s revealed by local discoloration (reddish brown to blus In
colour) or, in more advanced stages, by a raising of the. surface of
“the cordiie ‘st the affected portion forming a pustule which may. be:
‘almost black In appearance. =~ © = . :

(7}~ The swrface of cordi%E:is'sometimestbiat; this condition ia-
called. sweating. "This is due to the exudation of nitro-glycerine,
which is liable to take place in certain cordites after exposure to
c¢old and subsequent warming. ..,.The.exudatlion occurs most readily in
cordite of high-glyceriiie content,“~-Taus Cordite Mk, 1 may exude
after storage at 450F, or below,, and Cordite S.C. -after storage at,

" 400F,' or' below, but exudation 18 rarely observed in Cordite M.D.:
unless the % emperature has fallén to 320F, or below. Cordite H.D.B.
is intermediate in composition and may be., classed approXimately with
Mk. 1li ° The aweating is due to. fréezing of the nitro-glycerine,
whlch crystallizes on the surféceQanﬁ;consequently_melts’yhen the
Lemperabure rises. o T o

»

(8) Sweating does not injurionsly affect cordite, and .if ‘1t occurs

in made-up cartridges no action need be taken; %bub if 1t appears on
cordite in bulk the cordite must not be removed from its paclkages for

any purpose till it recovers its normal atate, which 1t will do ir
the temperaturs is kept above 450F;, by the resbsorptioh of the ,
nitro-glycerine; when this has taken place the .cordite is servicenble.
: S ST S T . i L0 L CcrE e '

(9) 'An oily appearance is also ‘sometimes scen on Cordfte Mk, 1, M.D.
or R.D,B.;" 'this is due to exudation of mineral Jelly, :and does not
affect the cordite, - R T P A

(10) bq:disfingaish.thé'exﬁdafion'éffnitro-glyéeriﬁefrfum that of

- mineral Jelly, wipe a stick of.the cordike with a strip of clean -
blotting-paper, about I-in, in width, so that the ‘stain from.the
exudation appears sbout the centre of the strip, Then in some
comparatively dark place apart from the laboratory, etc,, 'hold .the
strip in'a horizontal posltion and light 1t a% one end.. If the
exudation;is~nit:o-glycerine;;the”flamerﬁillétravel.faster and

" becoms distinctly green on reachling the atain.,

coet
Cih

' WET CORDITE. - .
. (1% GI:wthe,cordite has.becomé wet from any cause s = 471 7

fa) It will, if wet with -fresh water, be dried In'a well- "
. ventilafeq building, -a sample being then subjected to = '
heat teat and colour test if applicable, and,” if ‘it phasos

the test, the conslgmment will be repacked and retalned

. 88 it for service in: all respects, ' Vo
) I N T

(I
oy R

S () I wet with salt water,: 1t will first be: ashod’ thordughi v
. . 1n fresh water, thgn:theﬂprogedure;wil;'bﬁ,aaﬂihp(a).”;i .

(2)' In the tase of tubular Cordlte it is nocessary to ensure thak .
the water onters and circulates: through tho tubes sufficlently to -
‘Clear away any deposit. To effect this the tube ‘should not be . . .
throwi into, the water and left to soak in a horizontal position, as

tubes; ;but.a bundle of tubes should bo ‘dippoed under the water, being
kopt vertical, and worked up and down a few timea, then 1lifted.out-
of . the water and allowed to drain,. - Thisa process should he repeated
8 number of times until the tubes ars clean, - T S
If facilities exlst, it may be found more convenlent to . hold
the cordite: under a tap or running’ water, so ns. to allow the water to
- S e T T e TR ' et

. i
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, . ) : AR ir’f_ il




run_thréugh tﬁo tubog, - In ordor to dry thom thoy fmst bo allowod to
drain, and tho drying con be assistod by. whisking o bundlo of- the .
tubes through;tho air whilc hold in thoe hand. L I UL B

Carc willibc'taken that during thoso oporations tho cordito is. not .
oxposed to diroct sunlight ‘and that tho.Lots aro kgpt,distiqpp,uaj;
' The forsgoing is the normal‘pTOcedufd;“but'iffthqfhuahtiﬁioé"aro .
largo’ or “tho circumstancos exceptional, tho.matter will be:roported,

(3) qulﬂordiéo in cartridges, with gunpowder ignitors which have ..

become wot:from any cause - soo tho notos following undor the heading
"Sulphur~Infécted Corditol, B P RN
e TR, a0 T

sl 2 SULPHUR- INFECTED CORDITE, 0" 0 7
fl)“Corditb-Wiii"bo”conSidored:"sulphﬁfiianotad“'Wh@@iﬁt;i ‘in cirbe
ridgos fittod with gunpowder ignitors 1~ . UL -

LT L En {a) W}.’Ilich hD.VO become WC‘b fromnny cause ;

. qj;i{b};iwith.brokCn igaiter bags; o - UL R ol
<+ ~{e) "where gunpowder dust from thé ignitor is found on tho
cordite, . Mttt Aiaha s detiti ‘

. ) [ 4 - . L S ey TR I
_(2)"Gorditdlfpgnd-tb'bq sulphur-infectoed. will be dedlt with as followai-

e {a) Mk L cordite, whother'affdgtdd wiyh:wéprrmdryigﬁnpbﬂéor
ST U will ba destroyod. DA R S s

[SE PN
o O TrLiw

A S I TR A B
~()MiD}, RiD.B., 8.C. or W. cordite affoctod’ds 5t (4} of para
1 will be deatroyed, but, if ‘affocted asg at (b);OPL'G)_Of
fthd'Lotjconcorncq;will§ba7washeq in

- «that ‘para, , o 'samplc of Lo o W
~diatilled watorm, whon”poésibic;‘dried,'andﬂﬂubjdqﬁdd“td;
heat tost as directod in Appendix 1, R.A.0.S, Part's, Pam.
7, 1f the s:nplo passes tho,test,,tho-romainder_pﬂ tho,
.- . - contaminatod corditeo. of that=1ot,will”bofwipcdjfﬁeb;bf[gun- .-
<.t . powder with a cloan, dry’cloth; and will then be_considored
- 8ervicoable; .. T I S

. {e) W, ana-mlq Qordites'wiii'ﬁé;goportéd iﬁﬁeﬁi@téiﬁﬁﬁ
... CARTRIDGTIS BL - DAMP 1GNITERS - ‘SULPHUR Tweichion: -

RS R

During the wet poriods of the yeaf the gunpowder ignitors of reﬁdy
uso BL Cartridges at gun positiony are liable to be affocted by daup,

The results of damp iznitors.are failure to fire or hangfirc, tho
_ lattor boing disturbing as thers is somo risk of tho brocch being
. oponed with a Smouldcring,cartridgeAWhen?an-oxplosioniméyfocéur. Units
‘should thorefore bo urged to ensuro; that igniters ard woll, protoctod - -
against .-W’\;t; OI‘_ dal'an. - a L - P R i . ;.- . ) ci- =‘ .

From tho I00's point of viow: 1t .1s:usoful to mow “that a gumpowdor
ignitor eannot normally sulphur infect tho cordito chargo through tho
action of the, atmosphoro. The: dghitor will'usually roquiro to bo wote-
'ted,'thgtjis'in]hontact.with wetor;'rain:étc.'boforoféhlphur infection
of the‘cordiﬁofocourp. GConsoguontly an 100 should disoriminato in ..
sentoneing, botweon wet. igniters which causo galphur infoction and '’
domp ignltors which do not. Theore is:no Sorvice tosta for indicating
whon & gunpowdor -ignitor bocoros wmsorviecable . through darpness., Tho
nmolsturo’ teat givon in RAOS Part 8 rolates to‘gunpowdorjinfhulk“bnly.
1t my bo asgumed.however. that a molsture content up t9'3 por-cent will
Eot affqpt'tho.sorvicoability., The:real -tost ig tho praetical onc of
;fqol“=so,tbntﬁns'1ong;aa‘tho powder 1s not. cakod and the ignifer
"foslsh dry, it cazn be taken as sorviccable, - Caldng sonetimes ooccurs
with dry powdér, conscquently the lgnitor :shoula be magsagoed ‘gontly to -
bring the contonts to tho powdor forn. . : '

’

_ rSparo:igﬁitarﬁ'gro isguod to Coustfdofcnbo‘Unité,gonﬁrailﬁ“in tho -
proportion of 5%'of the cartridges hold, Thonoe units are expaected to
ropliacoe danp igniters by sorvicoablo aparo Ignltors undor the i




~r‘tranﬂportvcf-c;plosivos boing ‘¢bsorvod. -

L “..4}?‘_;‘_“~

gupcrvision of the Master Gumnor,-whilst Pleld Units simply: tio the
additionol dry irmiters over theé damp ignitor and load tho lot in tho
gun, Obviously cpocial carc riist'be-cxoreised to keop thosc sparo.
ignitors, which arc isauwod in spoeial paclmgos, dry andifrec from
damp. = . . co ' e '

oy Tiepetam
i i

Sulphur infoctcd Cordito according to RAOS 1s to bo.destroyod on
roceipt of confirrmtion of tho sentonce, but it is uscful to lmow
thot sulphur infoctlon dHos not ronhdor tho. Cordite imsorviconblo
irmodiatoly. In fackt, with the carbamito cordites this dotorioration
is comparativoly aslow, Tho cartiidges sultably rarked 40 facilitate
indontificatlon should be soghtgatod:in all chsos, butt il tho supply
of fresh cartridgos prosonts- @ifficultics the doubtful .eartridgoes ean
be rotained on unit charpge, though sogrogated, for somo:utimo and of
course ugsed up in firing as soon as possible, : (CIOO Cir@ulaerT/G)i.

TREATHENT: OF CONPAMINATED PRO PELTANTS

(1), ' Experienco has shown that'the stability. of modern propollants is
not soricusly impaired by contominaticn with water and/or’ oil. - .
DTouble bazo propollants roy suffor o loss of nitroglycorine with o
., coriagquent upzot in ballisties, ” Cordites S.C., H.S.C.T., and pert-
“lcularly the flashloss pierito-~types < ¥, NQ, NA and NS moy be.approc-
lably ballistically offccted; ‘@ecording to the dogreo ‘and duration

of contamination. COTTREMTL NI T e g

A2) .RAGS Part 8, papphlot 7, paras. 30 to 32 inclusive, details tho

ricthod to be adoptod whon ecertain unfturcs of cordito hove boon wottod
ind preo-~guppogscs that o first hond Mnowlodgo will ho ravailablo:cs Lo

whothor such cordite has beon wettod with frosh or salt weter; also
. the pericd thot 1t has been wet. - 'The principles:outlined arc to bo

" ladhored to; 819 when 1tUistSuspoctod that irmersion . has:beon for a
"poriod, ~tho msydal oxerination, ‘heatiand. colour tedts will be applicd

beford final-sontoence and reloase for sorvice.: v .ol

(3} o011 contanination should be doalt ﬁith iﬂ”thﬁ 8410 nanndf oy
galt wator c nbaminction excopt that all stocks will bo first wipod
froo of oil with a cloan, dry pag and hoat tost applicd,

(4) ' Phd guostion’ of the ‘troatpont of SC., HSCT.;. W, .NQ,, NA and NS
corditos howevor roguircs furthor:consideration. It can bo aucccss-
~fully dealt with as describod in the precading paragraph but the loss
in ballistice -is the groatest faetorito be reckonsd with. i This ‘¢ould

be dotsrmined by gur proof, prossurc and veloclty, -by Tnspoction -
Dividaion, It is howover, cxtremcly inprobable that comploto cordito

© lots will como forward but rathsr that smll parcols, bita‘and pidecs,
from sevoral lots will bo dotccted from time to time.  Should a coul-

- ploto lot 'or & parcel of suffieiont size froma particular -lot come

. forward, gun proof will bo résortod to, On tho other hahd; Jomnll:
“parcols aro ' to bo sontoncod "Unsarvieooblo « Destroyi,n 7 rnl F

cov e e : B I 1]

{5) Propollants that havo boon cloonsed and re-sontenced ns in para.
2 above will bo distinguished by tho: lottor "C' follovwed*by the rionth
of cleansing aftor tho lot nurberon'‘cartridgos and pickages 0.gs

0.11.43. (Bxtract C.I,0.0, Circular No. 12). = S

T L

-DTSTRUCTION OF UNSZRVIGZABLE CORDITR,.454 17 i

+(Y) » Pho'icordito wWill bo. convoyed to thoe’ ground soleeted in its
-original paclngos or in barrdlsTund:eaﬂésggthdfusunlfpfa@;utipna'fDr

i v oo

.t an b

(2) Tho ground on which tho cordito is to bc burnt and its noighbour-
hood mmust bo froe from dry grass or othor inflarmable matorial.,
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, - Cordito-for burning will bo laid out in a .train about- 100 ft,
long to.every!500 1b, of cordite, and a second burning will not be
carriod - out’ on the same ground, or in tho vieinity, until the opér-
ations dotailpd in para. 8 have booen. performod, IR

.- Tho eordite will then be burnt undor the porsonal superintoend-
. @nce’ of :the ipapecting Ordnance Officor :«.. S BT

' 3Thekfbiibﬁingistores arc roguirod i+ -
o I S N - - P

“Colls, inert "A" ng roguirod,.
cSuitablo firing-key or sw itdéh.. ..

-’ Gable,: oloctrie, ™.1., Mo 11.- )
‘Fuze, oleetrie, No, 14. RPN
‘Two wator-buckets, S g ;
Two watering-cans. o
Tools ‘28 necoessary for oponing packapsos.

: Two Shovols, VI8 ohoning. packng

" {5) ‘After having ascertoined thnt tho ground. and vieinity is clear

‘and that thé wirds arc disconnocted from the Battery; the opora tbp.
will .comnoet up the fuze aond place -1%..in the train of cordite so
thot the dircction of burning my bo,.as .far as possiblc, apgalnst
that of the wind, (This sheoula be takon. . into cousidoration1thn;tho
train is laid out), He will then proceod %o -the battory and, whon
orderead to do so by tho Inspecting Ordnanco Off'icer, will connect =
the leads of tho battery and fire. . o o

- All porsons rmst bo ot a safs distanco (not 1eséi£hanf§01yd3ﬁ)
from tho cordite before the firing-kgy;gr«the,battcry‘ia actuated.

(6) ~ Irmodintoly aftor the cordito has burnt out, the ground will bo
well watered, for which purpose -the.two .watering~cans and. two buckots
- Will be roady filled.  The ground will then be carefully oxamined to
800 that no fire romaing,- Ang uncomsumed  cordito will bo carofilly
collocted and burnt. : . : B

PN B L Tl PN

e e .. ; -
T B . I

- INSTRHOTIONS F(R THE ZXAMINATICN. AND ‘TRSTING OF NITRO-CELLUIOSE .
L i POWDS iij '5R'TﬁwCﬁﬁTﬁTﬁGﬁgurﬁﬁTngﬁ—HKNUﬁIGTﬁﬁETTﬁ;5

o CorE T T e S - EERTR T
{1) It is most lmportant that packnges should not be-loft open in g

darp atnOSPhore.,;' : B ST S B T T S
. (2) O0IDOUR,: - . e . .. v e ST T

E Irrodiatoly . on opontm:tho package or cartridgo tho odour  of itho
contoents should bo noted., The odour will bo ethoeroal if the. powdor
is in good condition, but pungont, acid and charactoristiedlly nitres
ous if tho powdor is unsound ana daconposing. . ' ' "
If the doconposition has roached .an-advaneod atage, 'the card-
{igggagmg and czse will have boon gttaelod by the aecid fumos ;. *-
cd, - R S e AT

(3) CcOIoUR, . -

EREA R i B

Tho éraihs of gound pﬁwdor'difforqfor a e T s

- : - b ' Y -eonsidorably in,cdlour

ghoy.Lny bo buff, linon-brown,. groonish, dark'groon—blug orfnoarly,

lack, ana progrossive change thraugh-this'ranga.of'colour&.will,takc
Placo on gtorago, _ - . _ S
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This chango of colour ig duwo to 8light chango in tho stabilizor
prosont in the powdcr, and dogg nnt indieate unr&mdjdoteriorat;on‘of
the nitro-eellulnac, . S ‘ z

T Thon acriously deteriornted, the vory dark grains bocomo light
again in colour, patchzo of orange-yollow my devclop, and the whole
of the grains ultirmtoly bocoro orangc-ycllow (sce para. 5 bolow),

-

(4) gcrsIsTaNcy, S

© Tho graias of  sound powder have a rough surfacc .and ars vory
hard and tough. An dotcrioration‘proccods, the grains bocoric brittilo.

- The dovolopriont of srell erncks round tlho carey of tho. graina is-

anothor sign of deoided doterinration,

'(5) RIACTION TO LITIWS.

- Tho groiag of gound powider aro noutral in rcadtién, but the
oronge-vollow deteriorated graing in a state of advancod ‘decoriposithon

" rare docldely acid to Survice blue 1itrus Pepor,

(6) ABIL HELT TEST.

“This hott tost will be carpicd sut 2t 180°F,, with tho uwsual

55pracautions, on tho sample ground to corditoe hoat test size (sec

Can

Appendix 1, R,4.0.8. Part 8, Pam. 7), The tost rmst, however, bo.
taken as conpleote on the doveclopment of o dcfinite brown lino of
whatover character, : )

L

(7) DisTRUCTION.

| Witro-col1lWlons powdor sentenced fop destruction rust bo ‘dos-

troyod in smni) quintities at o time, as laid down for. ths destruction
of unsoryiQOleo:cérdite, e B :

' DISTRUCTIONS ©R wm ZLAITHATION AKD TESTING OF N.C. (¥) POWDmR
- 1 BULK ATD U1 CARTRIDE B 1 1. o~IN. TORTAR AUGHWTING.

(4)  F.c.(v) mw BULK.

« (1) APPEARANCT AND 0DOUR. . CRRELT e

Ther M, €. (¥Y) powder slould bé "in"the form of srall, freoruming
rounded  grains ¢lthor egolourcd With an orange dyo or plain whito aut
having an odour of caryphor, The prcsonco of an Gccasional wndyed op
dooply. ayod grain my bo disregarded 4in Packapes epntaining. dyoad H.C.
(¥) bowdorz. A 5light feding of the dycjoccurs'onfpfoldngod storago,

(2}“§§A6T10ﬁ_?0'ccweo RQQET.,if?f“"

Tho 1. C. (¥) powdor showid not ghow an ncid reaction vhen tostod
with congo rog papor, . The portion takon forfth;tost.is,plaped B

*between fwo moistoncd pldods .of "ths Con~o rod paper and ‘thd wholo is

presged hotweon two clean'gldss‘surfacoﬁﬂfor_about half & ninuto,
Tho:gongo‘POprup¢r chould show no Bluing dque tQ;QGidity,1i' T

(3) - EmAT Tmgy.

Tho‘Lﬁnh teat will ho carriod out at 1709F.'in;the:ﬁanﬁor dé for
cordite {300 Apbendix 1, RAOS Part 8, Pan 7), oxcopt that.tho matorianl
Tor tho tost is n- o bo grownd or sioved, e
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(4¢) DAMP OR WETTED FOWDIR, ' B

o7 NLCL (YD) ﬁowdcr which is daup or hes boon woettod: tonds-to boéomc
" callod. If it is suspocted that tho- powdor has boon affocted by nois-
-turc, a report should bo rmdo. . o R -

(B) - CARTRIDGEZS M,L. 3-IH. IORTAR AUGMENTING.

{1} Thoso will bo broken down -and the WC.Y. powdor oxarinod in
Qeccordance with tho dircctions in "AM" abovo, ik tho 84110 -timo- tho
colluloid centainors should bo -exarinod, i Thoy should be: tranaparont
and practically colourless. . Celluloid:on dotorioration bocorcs bri-
ttlo, yollow in colour and opaquoe; it also dovolops acidity. If any

doubt is folt as to tho conditiosn of tho containcr, it should bo)tos-
tcd_w;th Congo red paper, ' T

: :(2) Tho nol stoned Congo rod papordshouid bo proaéod:on?tho surfea
aco of tho containcr for chout half a rminuto and should show no blue- -
ing duc to acidity. . oo

(3) If a containcr is found %o bo acid, it rmst Bo dostroyod to-
gothor with itg. contontn. A roport should’ thon bo mdo and' 18 fur-
thor: containcre from tho sarc 1ot, solocted as boing tho rest- dopply
¢olourod, should be forwardod: For spcgial-chuination.i;l Sl

-1 .

: INSTRUCT IONS FOR T3STING AND SEINTINCING BALLISTITE IN BULK OR
o I CARTRIVGTS RCAIT I8 SRATL-A ON. "+

Tho inapcetion, oolcetion of sarplcs and testing of ballistitce
in bulk, or in cartridgoes, ineluding 96-pgrs. rortar cartridgos {but ..
oxcopting that-in srnll-arn armunition cartridgos}, will bo carriod
out on sintlar genseiral linocs to thoso 1aid doim for Cordito M.D. and
cordite R.D,B, ' T ' o

~Loto will bo sentoncod on the results of hoat togt “in decordanco
with the table shown in RAGS Part 8,'Egn..?,_ﬂpponq;xflv. pEG

©_ - ~Whon tho stock sentoncod for dostruction on tho rusults of huant
test is largo, or circuratancos Vamsucl,. the resulta of tost and
casunts: Involved should bo reported, . - . R HEPEL

DISFOSAL OF CARTRIDGIS PROM WHICH SANELS OF CORDIT: HAVE BRIN
LoXLN TOR TOST. -

, Cordite gsoloctod fronm cartridged;;(othor than 3{7 and 4.5); ﬁill
bo-replaced by cordite of tho S210 . lot-and. gizo, hold in bullk, .

fhare eordits +# the parc 1ot and‘siza ic'hﬁtrhold.in bullzy
the cartridses will bo broken gewn and components talen on charpge
soparately, Any ecordito rormining will by hold on charge in bulk,
and wsed for future roplacorents, - : oL

Ef'hbwc&cr, The quantity of @ap$ridﬁcé is smnllg andihbﬂbulk,
gordite is held fop roeplagoront, gordite of Lhe same mature and sizo,
Giving similar bailinties, My be. vsed as voplacemsnt. :
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APPENDTX 1,

FUMES FROM FIRED PROPELLANT,

CaB28’ have been reported of mombers of gun erows ¢ollapsing or
being 111 following tho firing of the guns on which they are sorving,

It 18 possible thot fumes from the burnt propsllant ga808 can
cause discomfort to gun crows and FNH powd:rs aro more toxic thon
cordite. The theorctical percgntago of carbon ronoxide in rmzzlo
gas. o8 being 3~ ‘

Cordite W - 35% carbon monoxide in rmzzle gasos.

n ks - a7 13 H 14 1] . 1]

1 MD - 36% |1 I n 1t [l 1

" 8¢ - 39% 1] ] ] f "

tH N - 29_1% 1 1} L] ] f

] Qg - 24, 4_% It ] " n L]
Powder FNH -~ 48,1% " o " " "

1t YH - 47% ] Hi n '] n

Whilst those figurcs arc not fponm actual dotermination, they
Indicate that a muech Bigher percontage of carbon mohoxido will bo
bresont in the gases from tho NH and FNH powderg.

This is published for informtion of I00s and the remedy for
isolnted cases or affected porsonnel lies ‘with the Gun crew reutino
and the Unit conecrned,
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APPENDIX 3.

e e e s

SHEMY PRO PRLIANTS.

JAPANES'T PROBRLIANTS.

: ™o standards'of-propcllant-ono Tor Arrry and. onc for Havy appcar .
to havo be.n adopted by the Japanoso, Single and. doubleibaao: propul~
lants appsar in tho amxwnition of both scrviess. Typical Army prop-
cants arc f- L

Singlo Bagc:

Nitrocollulose {eraphito coatod) = = 98,
Diphtonylarine :

Double Bago:

Mitroccllulose 67.8%
Nitro:lyc.rino ‘ . 29.3%
Diphinylanine - 0.71%
Sodiun Chloridc ' 2.2%

Tho ‘first typc (sin-lo base) is by far. tho most widoly usod and
is found alniost invariably in run ammunition propollont chargos,

The DédwbHlo 3ase fypc ié usbd chicfly in wortars, 'Thoisodium
chlorlde is a flash r.ducer. The only Japanose "flashlcssg® propcll-
ants 3o far cxaminsd have eontainod aodium chloride ‘for this purposc,

--Capturcd docurunts desisnate Single Basc propellant as "eo typo
and double basc aon fgh typs, "G" typo propellznts arc further subdiv-
idod into "AY ang vpe typos-~"A¥ if o solvent 15 uacd in =anufaeture
and YB" if it is golvontl.ss. NRE tyvo is tending to ropilaco AN
t¥po. bacause of its spcoed of ranufocturs., =

Typical Favy propollants arc as follows i~

Sinslo Bosos

Hitrocollulose - o ' R

Dinitrotolucnc , 0.95%
Diph.nylanine _ 0.8 %
Graphite o © 0.25%

Double Bosc:

Nitrocolluloso ‘ ' : 65,6 % -

, Hitroglycoring . . : : - 29.2 %
Cerbamite ' 3.7 %
S50aiurt Chloride . - : 1.5% . .

This bropelicnt is not walike Britigh Vit cordite,

Tho Havy usc of carbasite ag &.s8tebilisur ia notable. Arry pro-
pollants ozoninod ko dato have ncver. boon found to contain carbaritc.
Somae Novy propellants pogacsso awact chorry-blossnn odop, . This da
due to tho prdsince of up td 4 pur cont of mcthyl~botanaphthyl other,

These Japancsc propcllents arc usually iIn the form of cords,
Tubes are raboly usod, : :
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In tho larger calibres (o.g. 75 rm) tho propellant is contained ~
in a s1lk bag in the cartridge case and is in the form of flat, square
flakos usually 1 cn. sguare, Sometimes {(o.g. in the 75 mm A.A. typo-
88 gun) it-is loadod diroctly into tho cartridze cass in tho form of
flat strips and in this casc 1s not graphite comted,

., In such ammnitlon as the Favy 25 mm pom-pon and tho Army.20 -
A,Atbk A+ typo 98, the propollant i1s in the form of choppod graphitod
. bubes and conbalng§ to'8 por cont of dinitrotolueno (at‘thc cxponsc

.. of tha mitroccllulong), | - L R

JAPAH iST SMALT, ARM PROPELLANTS.
13 1m S,A.M,G. --daval Monufacturc.

This propollant cousists of g-

Nitroocllulosc © .. 91.4 %
Diph.nylanine 1%
Dinitrotoluone . 5.3 4
@ranulatod tin 2 2

" @Graphito a.3%

JAPANESE IGWITIRS,

Japanzac izniters arc usually gunpowder f£illod,

GIRMAN PRO PELLANTS

sran propollants are of throc main types as followa ‘fm

(a) "Gudol" propollant. Thoso havc GU in the
‘nonmpaieloture . cnd contain nitroeellulosc, dic-
thylens glycol dinitrato and nitra gquanadino _
in the approxirntc proportions.lyl:lt, They cro
flashliosa and stable. ,

(b) "Dinlykol" propollants. Theso aro doublo-baso
propcllants containing nitrocclluloss and dio-
thylono glycol dinitrate. They have "DIGLY in

-~ thc nombnelaturc, i

(¢) . MNitroplzcorcno" propollants. Tho chiof congtit-
: ucnts. ars nitrocoilulosc and nitroglyecrins, Thoy
hzve "NGL" in th¢ nomonelatura, .

The Grmans use "Gudol" and “Diglykél“ propellints in largo qua-
ntitles and maRo little uso of tho nitroglycerino typo. o

Dlothylone glyecl dinitrate is usod boeausc it 48 obtained from
deghylc?o tnde from caleium carbido, which mokes usc of a nativo row
mtarinl, ; > : SR

| Propollants rnde with this ipgrodiont ars rmch loss sonaitivo
than doublc bas. propollants rmde with nitroglycerine,  Honeco tho out- -
mut can be much greator ‘hoeause the safuty procautions arc 108s onurus, .
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It is thought the Germans zdopted the idea from the Frznch, who
first used dicthylene dinitrate as an igradient for . propellants.

) Ihe French'solventless powder “SD" wag 1-

Nitroglyesrine 25%
Nitrocellulose

{(11.7% nitrogen) 664
Carbamite 9%

This was gelatinised on rolls and extruded at 100°¢. It was
worked £t high temperatures., Then the IFrench’ “gV powder appeared.
Witroglycerine was dropped epd the consdtituents wero ta-

Diethylene glycol .
dinitrate 33.7%

Mitrocellulosea )
{(11.7% nitrogen) 64,3%
Carbamite 2 £

This had the following advantagos :=
(a) Loass sensitivity apd -less danger in manufacture.
(b) Lower consumption of carbamite.

(¢) Greater ease and rate of producﬁicn“due to iIncreased
i gelatinising power. :

(d) Higher nitrocellulose content than British S.C. cordito
and a cool propellant, ' :

Typical Gerran propellants of this type are :=
5 ¢.m PAKX, AP, 40 (Arrowhead),

Nitrocellulose , 66,133
Diethylene glycol dinitrate | - 31.18%
Alardite 2,344
Graphito , ... 0,122
Potassium Sulphate 0.24%
10.5 a.m. . 1.F.H.18,
Hitrocellulosge ' 64,15%
Diethylene glycol dinitrat 35.21%
Akardite L 0,44%
Graphito : 0.20%

Alardito is unsymmotrical diphenylurea.
GERMAN FIASHLESS PROPELLANTS.

These ara found in flake form 4 x 4 X 0.6 rm,
Their compogition is ag follows :-~

. AL B.. c.
Hitroeollulosao © 35% 38% 38%
Diethylone glycol dinitrate )

35% 31% 31,5%

M troguanidine 304 20% . 29,5%
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It is thought the Germans.adopted the idea f
first used dicthylene Ainitrate as an ig

rom the Franch, who
rzdient for.propellants.

. The Freach solventless powler “SD" wasg :a

Witroglycarine 25%
Nitrocellulose
(11.7% nitrogen) 66%
Carbamite of
This was gelatinised on rolls and extruded at 100°C. Tt was
worked &t high femperatures, Then the French "C" powder appeared,
Hitroglycerine was dropped and the constituents were t=- -
Diethylene glycol "
dinitrate 33.7%
Witrocellulose .
{11.7% nitrogen) 64,3%
Carbamite 2

This had the following advantages !-

(a)
(b) Lower bnnsumption of ca

(¢}  Greater ease and rate o

Loss sensitivity agd e

83 danger in manufacturo,
rbarite.

f producfion“due te Inecreasod

gelatinising power.,
{a)

Highsr nitrocelluloss conte
and a cool propollant,

Typioal German propellants of this typo are

nt than British S.C. cordito

2.cm PAKX. A.P. 40 (Arrowhead).
Nitrocellulose , 66.13%
Diethyleone glycol dinitrate .. 31.18%
Almrdite 2.34%
Graphito 0.11%
Potassium Sulphate 0.24%

10,5 c.xm, 1.F.H.18,
Hitrocellulose ' 64 ,15%
Diethylene glyecol dinttrat 35.21%
Akardite . 0,449
Graphito 0.20%

Alardito ism unsynretrical diphenyluraa,

* GERMAY FLASHLESS PRO PELLANTS.

These are found in Tflake form 4
Their composition is as follows

x 4 x 0.6 nm,

T

. <AL B.. c.
Nitrocollulosa T 35% 38% 389
Diothylone glyeol Qiniltrato .

554 315 31,5%
Mitropuanidine 30% 309 '

298.5%
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Usually potassuinm gsulphate is added in a goparate bag. No
flashless propellant containing nitroglycarine has been found.
Small quentitics of potassium gulphate are frequently found in ord-.
inary doubls bage nitrocellulosse-diethylons tlycol dinitrate powder
to promots flashlossncas, '

GOMPGUWD CHARGRS.

The Gormans rake frec use of compound charges., Typlcal of
thom are the followiqg HE

5.c.m H.E, Q.F, A/TK Gun.

{a) 230 8. flake Flashlesg propellant 4 x 4 x ¢,6 mm.

fitrocellulose 35%
Diethyleno glycol dinitrate 354
‘Hitroguanidine . 30%
(b} Ono 9 g tube alumotor 0.665/0.5 mm. , length 30 wm,
Hitrogzlycerine 68%
Dizthylene riveol :
dinitrate 329
Alardite 0, 6%

J:5 c.m HE, Q.F, A/TK pun, model 40,

(a) 780 g rlako flashless propellant 4 x 4 x 0.6 i,

Hitrocelluiose 38
Diothylene glyeol dinitratenz
3
Hitroguanidine 30%
(b) One 60 g contra: tube
itrocellulose 63%
Diethylene glycod dinitrate p
' 35
Potagsium snulphate 2. 3%

With an additional bag of 18 g of potasgiun sulphate.

OTHER GERMAN CHARGIS.
45 ¢.m. S.F.H, 18,

There arc two types or this charpge 1~ Wipn 5pg gy,

slA n IIBH
Nitrocelinlose ' 64,85% 55,98%
Digthylens Elycol
dinitrate 34.7 % :
Hitroglyearine 427974
Akardito @, 307 0.94%
Graphito ' 0.15% ' 0,11%

Usually the propeilant is in the forn of corfts or tubes.
§tr%£ Nitrogolluloso—diathylonc glycol dinitratc prepellant im usoed
in 0 air-borne short 7.5 Selle Sank mun, tho stri he
125 x 5 x 0.5 briin o ° b ing
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3.7 c.il. Q.F, é.P;‘(Arrowhead)i

: Nitrocollulose, 58% .
N Witroclycerino 39%

Carbanmlte S ) o ;T2.5% }f.fli -~35
' 5,-c.m! 0.F. A.P.C. APk, s

4995 tuncs, longth 20 c.m. diarobor - 2/0. 75 m.m.

= ‘Witrocollulose.. , =~ .7 o
i (11.81%) = 61.75% .. »
v Diethylone glycol RO B

A Ginitrato L 26,19% il
Carbami to S B9 T
Woxy material - R
Potasgium Sulphabe . - oL 8% -
Gbaphite o : 0.27%

8,8 ¢.. H.E.-9.F. (8.8 c.m, A.A, 18 and . ;{ik
miltipurposo 56 guns. T

The propoYlant used in thcso guns is a Hitrocellulose~diethylena
glycol dinitrate graphited powder containing sodium bicarbonate.

10.5 c.. A.F. soparaté firod in L.F.H. 18 gun howitzors.

Thege charzcs consist of flako propollant 4 x 4 x 0,2 mm. and
4 X 4% ) mnmm 'in fivo scetions; Tho propollant is a doublo baac
nitrocelluloso-nitroglycurine bowder; ort- Flake propellant 3 x 3 x
0.8 m.n in five scctions consisting of a doublo basc nitrocollulosc-
dlethylceno glycol dinitrate rowder,

21 ¢c.m. Q.F. Scparate Heavy Howitzop.

Chargo oomsists of nitrocollulose~diothylene glycol dinitrate
.- poudor-in £ive scetions. The base bag of soction ons contains 1000 g
" flake 3 x 3 x 0.8 rm, The top bag of sections one and soctions 2 to
S contain 6000 g of porforated disecs 1.9 tz., dn thicknoss and 15/4 rm.
in ocxternal and intornal diamoter respedtively, -

GERMAM H,V. SMALL ARMS,

The following typos of propellants have beon found in Gorran HY
srll arms ammunition:- L o

¥itroecclluloso . . 56%
Penthrito Co 34%
Diphenylamine 0 )
Carbaritc ) Rema inder
Dinitrotoluane ) -

, ‘ .
Nitroecelluloss * - - - 3%
Ponthrito ' 60%
Diphonylarino
Carbamito Remainder,

Potassiun Sulphate )

) The normal German S.A. A4, prepollants contain 95 per cont of
nitroecollulosc (13-13, 25% nitrogon}., Othor ingrcdicnts aro potassium
sulphatec, carbamitc, diphenylamine and dinitrotoluono,

GERVAN IOWITARS,

The qumﬂpsrﬁso_gunpowdor infrequently in thoir igniters.
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‘Gunpowder seems to have been discarded in favour of s nitrocellulose
bowder in the' form of cylinderical pellets 1,5 m.m. long and 1,5, m.m.
in diameter. The powder is made by inecorporating potassium nitrate -
in nitrocsllulosse and subsequentiy leaching with water., This removes
some of the potassium nitrats and leaves the matorial with a porous
toxture. This powder lgnites readily and burns longer than gunpowder
thus rendering ignition more certain and complete.

Double basc powdsr ignitors are found.in some larger calibres.

The lgriition found in the 10 c.m. X,18 (10.5.c.m. gun hewitzer)
consists of 40 g of the usual nitrocellulose bowder nearest tho
prémor and soparated by a rayon dise from 35 g of a double base
nitrooe11ulose-nitroglyccrine powdor in ths form of flakes, 4.m.m.
square by 0.2 m/m. thick, . _

ITALTAN PROPELLAN?§;

An Intereating point about Italian propellants is that some of
them are unstabiliged, For oxample the propellant charge in tho
77/28 H.E. round consists ofim . . o .

Nitroecellulose 49,98
Nitroglyccrine  50.8%

_ Thia propellant is unstabilised and 18 in the form of square,
cloar flakes., Most of the Italian propéllants, howevor, are stabile-
ised. £ typical exgmple is as followa:- o

‘4.7 ¢.m, H.EC.F, .A/Tk. Gun 35, . .

Nitrocellulose 2 A
Nitroglyocrine 34 '
Carbamite 2 2 )
Mineral Jolly o 1 %
Graphite o L 0.8%
o 75/27 Q.F. . Pixed.
;‘““”:uTwn_types of.propéllgnts are found ih this-ammunitioﬁ:a_
{1) Nitrocellulose 60, 29% Lo
Nitroglycerine = = - < 25,548
| . -Dinitrotolwene . 32174 ..
This propellant 1s not stabilised, ' -
(11) Nitrocolluloso  71.53%
Nitroglycerine o 23,73%
Mineral Jolly o 4,74%

Italian propellants aro usually in the fopm of £h kos, 12 to
15 m.m, square and 1. to 1.5 mom, thick.. : o '




