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Apparatus for refining saltpetre
Apparatus for burning charcoal
Apparatus for refining sulphur
Incorporating mill

Breaking down machine
Gunpowder hydraulic press
Granulating machine

Glazing barrels

Horizontal Finishing reels
Wooden skeleton finishing reel
Prismatic Powder Machine

Cam machine

Cotton waste teasing machine
Cotton waste drying machine
Centrifugal Acid Extractor
Beating engine

Poacher

Guncotton Hydraulic Press
Service Guncotton Slabs and primer
Nitroglycerine Factory
Nitroglycerine Washing tank
Incorporating Machine for cordite
Incorporating Machine for cordite
Press for rifle cordite

Press for rifle cordite

Reeling gear for rifle cordite
Reeling gear for rifle cordite
Cordite Hydraulic Press
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alloV'i( to settle to the bottom, and the washing water
through the upper cock to the wash water gutter.
then turned on again, fresh cold water run in, the
mainder. of the nitro-glycerine from the separator,.a
whole washed again for two or three minutes, when the:
turned off,;the  nitro-glycerine allowed to settle, and the
water run off, as before, This is repeated twice more, maki
four. washings:in all; at the fourth washing however
buckets; of \warm soda water are added. ,W.
~ water has been drawn off after .the fourth w
glycerine is ready to, go to the washing hous

R

. ;The carbonate of soda solution ised, for,washing the’ nitro
~ glycerine in'the * washing *house” is'prepared in‘s tank
" nitrating. house. " The .femperature of the solution i
(122°F.), and the strength 10° Twaddell. oo ont bttt AR

The washing house 1s connected with the nitrating -house
by means of & lead gutter, through which' the nitro-glycerin
and soda waters flow. In'the washing housd.are two I

tank slopes’down: to:the nitro-glycerine: draw=off. cock: in ftg}‘i i g
On one: side, and: near.the:bottom;.is a:smallericockiconne
with the "gutter;leading to the wash water: lsettling:
inside the tank .an -india-rubbeér. pipe connects: the wash~
cock with: the ¢skimmer,” through which. the wash wit
skimmed . off the.surface..of the. nitro-glycerine. as :the:latter:
sinks to the hottom, of the tank. This skimmer (Plate:XV) is'
circular brass dish with a hole in the centre to which a holloy

lead elbow is fitted ; over the other end of this ¢
rubber tube attached to the wash water cock,
skimmer is suspended in, the-tank’

over a pulley and led outside:
0.

1bow, the ‘india
segured., i The:

eight . is . attached
Afrom.. the . pr

quantity of soda water is.se
gutter:into the washing tank, a

on. . itro-glycerine- is next.
tank; and. then:more soda-water.:
' washing tank 1§ now brought, to; 30° C

hot -or:.co ter; as: required,. the total-q ;- of:
water and plain water:amounting altogether to about;30'g
On the. completion of-this first washing, the "air i nr




. 88 ! =

from the coumencement to the completion of the test mrust uot,

" be'lets 'than'18'minutés. A proportionof the. charges are.also
. tested for volatile matter, which must not exceed 0+5 per cent.,

‘not to exceed 0:01 per cent. .~ ..,

estimated by loss of weight on being -placed in a desiccator
‘over dry calcium chloride for 16 hours; and for alkalinity,
which, calculated as sodium carbonate in the nitro-glycerine, 18

)

,Nit%o-glyc.erine Manufuctm-e at Wéltham ‘Abbey. Newer Process:

L

+iConsiderable improvements have been made during the
past few years in the nitro-glycerine manufacture at Waltham
Abbey by the introduction of the Nathan, Thomson and Rintoul
process.. ' - e LA o

= In thig the nitrating vessel is of the wusual construction
excepting ‘that it has an inlet pipe for acid at the bottom and a

glags ‘séparation cylinder with a lateral overflow’ pipe at the

top:.'Thé 'other essential parts are a' pre-washing 'tank, a
washing ‘tunk ‘and a final filtering tank. """ e

2+ \Method "of “operation.—The charge of  nitrating acid is run

. from a‘high'level gauge tank into the nitrating vessel, where it
. is cooled and agitated while the glycerine is run in. When the
“npitration is complete and the temperature has fallen slightly,

the agitation is stopped. The separation of the nitro-glycerine
is allowed to proceed in the ‘same vessel, and:waste acid from
a previous charge is caused to flow gently in from a high level

- waste tank through the inlet pipe:at the bottom: .of the nitrator.
~The.inflowing :waste acid forms alayer.at the.bottom ofithe:
..apparatus,and, gradually raises the whole charge-till the level
“of the: clear nitro-glycerine: appears in the separation cylinder
-and flows .over.into.;the pre-washing tank where'it is drowned

in waterii, The rate.of inflow of the waste acid is.regulated so

a8 to be equal to the rate of separation. of: the uitro-glycerine.
- This 1is. easily;done by keeping: the upper surface -of ‘the acid

layer, at.a constant. level in the. separation cylinder -and just

- below . .the;outlet:: .:-When .the. bulk of:the-nitro-ilycerine:has

--geparated a. sharp line of demarkation-appears:in t

e separation:
cylinder.;s; e -3 beiivee 7 ST F e S PO TR

TR

+iy i Lhe, gubsequent'manﬂfaéfure is:"carried out ‘in' the -usual
‘manner.. . Theiabove system .of manufacture is fully described!

and;specified.in patent. No..15,983, 1901.: :::.

oA

.. Néw as to the treatment of the residual: acids.left in the!
-wnitrator after the bulk of the nitro-glycerine has been displaced.

b

The: contents of the nitrator are allowed to stand until a

- ghort time before the apparatus is required for the next charge.

This allows the recovery of ‘as much of the nitro-glycerine as

‘possible. ' A small quantity of the cle8r nitro-glycerine free
. waste dcids, lylng ‘at the bottom of the apparatus, i's‘\ru‘r"i,joﬁ',r
- The'level of’ the acids is thus sutficiently lowered to allow ot

3y

their being air-stirrea without splashing over. The acids: are
theu strongly agitated and a small quantity of water, equal to
2 per cent. by weight of the acids formed is slowly added: ..
"The agitation of the mixture is continued until the temperature -
has begun to fall when the air current is stopped and sufficient
waste acid is run in from the high level tank to raise the
surface to a level with the separation cylinder.. After
remaining at rest for a short time to ensure that no nitro-
glycerine remains undecomposed (unseparated) the acids are
run off for storage or denitration. ‘ .

A sufficient quantity is raised to the high level waste acid
tank for use as displacing acid for a subsequent charge, . =

The apparatus i3 then in readiness for the next nitration.
This method of treating acids is described in patent No. 3,020,
1903.
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Fig. la shows the general arrangement of o nitrating plant
built in duplicate, and fig. 2a shows the various: falls required
aud the economy effected in the necessary heights of 'the
buildings. . Ty

The primary object of the new treatment is to obviate the
necessity of passing nitro-glycerine through: any form of cock,
and so decrease the dan%er of manufacture.: .

Removing the nitro-glycerine from contact with the acids as
soon as it separates, also increases the safety, as do the cooling
coils in the separation and “after-separation” stage, the latter
rendering it possible to check at ouce any undue rise of tem-
perature. Less transference of both acids and nitro-glycerine
18 necessary. '
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The essential:explosive in all forms of dynamitewis’-hi{ﬁfo’
glycerine. ~ The. first dynamite was invented iby. A.:Nobelt:
immediately after he had found: that nitro-glycerine:could:be

detonated by.a mercury fulminate: charge. : Nitro-glycerine:iny - -

the:liquid form is for reasons stated (dnte p.i17 and seq.)’ quite:
impossible as a. practical explosive, but when -absorbed tintoial
porous inert: material it may be carried and: stored:with)com- .
Earative safety, and much-more perfectly détonated thdniin'the-
iquid ‘state. This was. Nobel's ‘discovery.’ - The iporousiinert:
material most generally employed.is ¢ Kieselguhr,”":dn infusorialy
depositiof asmooth and non-gritty nature. . Thisiafter cleaning-
and drying:can absorb about three. times: its: weight ofunitros:
glycerine without., ?\Epreciable exudationiiL'hisi: formsnthei:
onginal. dynamite. ' Many modifications: have been: proposed: .
Ini some nitrates: and other oxygen supplying substancel.are’
added, and in others the  Kieselguhr” is more orlessiréplaced;:
by salts such: as sodium carbonate, barium sulphate, ammonium.:
galts; .charcoal, oxide of iron, &c.. ‘ NIRRT ! |

. The ingredierits: sanctioned are— i iwoii firn waibod

Soditm carbonate, © ' : v e bgeoding
Barium SUlpl_iat‘e“,‘ . “In'all 8 ‘parts’(or

(B ] [ 3R ¢ ]
a0

lése) By weight, it

Mica, : "subst_ituti'bq ‘fo'i;‘ ax ’ec’lﬁhl' amloulit:
~Tale, [ "oy weight of Kieselgulhir, :!/H=! s
Ochre. 2 e I’ b sl

' ko U § RS PP IR S SR ety

An.amount of ammonium carbonate not exceeding 1 patts,
by weight in every 100 parts. by weightiof the finished dydamite,
is also allowed to be, and is. generally. addedw .1 o:iv ilelpaog;

The kieselguhriis prepared | by calciningy to: drives offi:water.”
and organic matter; and more-or less: of the accompanying sand
is: sifted. away: It generally. contains: a little sironyuwhich
accounts-for the more oriless. red; tinge observableiin ordinary,”
dynamite.; Nitro=glycerine is/ poured: on -to - thensprepared "
kieselguhr- and -the:itwo- thoroughly: kneadeéd: togetHer! into a-

lastic- mass, which.,is then, ini:a special machiné] pressedrup”
Ihto cylindtical cavtridges-ofi various:diameterssito suitivarious
sizes: of . bore holes for blasting, each: cylindex being wrapped, in
parchment paper. TFivepoundsof cartridges make a packet; and
10- packets go to:abox,, whicli thus contains 50 Ibi. oft dynamite.
When ignited unconfined .in small quantities,.itt: burns;away
fiercely. with ‘a- reddish flame; if ‘the 'amount -isisufficiently -
large, however, it ends by exploding.. "The usualcmethod: of -
exploding it is by means of a fulminate of mercury detonator.
Contact with water quickly disintegrates it; sepatatingnout the
liquid nitro-glycerine, and- hence great care isirequirediwhen
using it in wet places;; in thisiparticularit compares unfaivour-
ably with blasting gelatine. and: gelatine: dynamite.: \[he’
exuded nitro-glycerine- may find its way into cracks:in: the
rock, and lie there for an indefinite time:until(called:-into-fatal
activity by a blow. from a: pick.or adrilli, Another- great
danger in the use of dynamite arises-from its freezing at-alcom-
ravativaly hioh temmnerature (ahout 40° F.). and it. remains




924 ' .

frozén even' at50° F. rein its! frozen istate it 'is: useless as a
blasting . agent,iandhas to-be: thawed or: ¢ tempered.’: 'This:
opération requireslgreat care, and:the instructions: issued’ Wsthi |
every'packet-should be:closely:and catefully attended to. ' The'
safest plan isrto place it in a-tiniinside::another: tin: containing!
hot vatér, on'the principle’of a'glue:pot; but the outer tin must {
not.beiplaced .on' aiifire’ or :stove, and ‘the’vinn‘erutm!-rpustl~’=be| :
waltertig};]ﬁj i-Special! ¢ warming pans "1on ‘this,“principle | are

" gold;jacketed with' feltiand -cdnvasy ‘this not only p:eve?t&the‘.x_ !
_ pan beihg placed on' the fire, but keeps:in ‘theheat it T bar
w11t cannot: be!too .strongly iimp;'essed',aithat'flﬁ'-dynamlj;e'R-oﬁ.)
other nitro-glycerine prepapations are gradually »-v)varmed,‘;up‘ to
a rtemperature’ approaching - their: igniting ‘point they’ becomb;
extremely sensitive to the least! ‘shock or blow; and once:that.
point is reached, they .do not ‘simply ! burn; but iexplodeiwithl
g"—reat’.yiolence;-- et '1iff;;5.t:.‘—. wa aiby aagilie o Faiss
U1 Blasting - gelatine is:a combination': pf:frgl.trq=gquer1né 1d
goluble cellulose nitrate. It ismade by dissolving; withithéaidbf:
kneading and heat, finely divide'd)edlﬁbl‘e:‘celll_’]l,_d_serm
nitro-glycerine. The product is a_gelatinous m 138 -abou
colour ; of, new,, honey, and. yarying in g mf rom

ency
fough. . leathery. material) to. & soft substinds -
Blasting gelatine No, 1,;which is that practically i
from 93 to 95 per cent. of mtro"-ﬁl_yc?nne, and
cartridges like dynamite. Spea ing - broadly, ;the t
gelatineg the:more ‘sensitiveitsis 1to detoratit ab
othernhand; &»thin)gelatide is/mote: efadt
possibly . also . to exudhtionisand th
storageliand  transportiiiiSpect :
uiredyctoridetonate: it]
dynhmiteror :gthapowd
and:mitro<glycerine
when; frozen, to Be:
a rifle bullety: It! id;. aily
‘dynamite: | Blasting' gelatine +h
dynamite of being practically una
therefore; under water,in: puitabl
tontaining : 45 1b.; as.rec
powerful  than! idynamit
centage 'of mitro-glyceri
the+explosive nitrated :
inett Kieselguhr.! 1t!i8
and rathér gafer toruse
011} Gelatine: Dynami
blasting 1 gelatine
' arecheaper; bupmo
5il'l Gelatine dynamité
only:islightly. intricom
‘oxplosives;: hilé: geli

Mhe :variéties/principa

V%
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iThe liability. of nitro-glycerine- to fréeze - 1§l -"s’b’ﬁ%c’:’e‘ of
dangériin the employment of dynamites:of ?'d,lmb'éﬁ"ziﬁ'j’f"ki_‘r?d,*
.not because the nitro-glycerine is more sensitive i “thd frdzéh
or solid state than when liquid. In fact, it has béin"showh By

a number of observers that it is'less sensitive i‘ri"tll}'éft‘é;'éihsii'tion, : B
‘but.the danger lies in the melting:or '« thawing " process. i

Very early indeed in the 'history'of 'nitro-gly cBrine (1866)

attempts were made to reduce the freezing poirit' ¥ thé addition . -

of nitro-compounds of benzenic'  derivatives (nitro-benzene,
nitro-totuene, &c). - ' it sl A g
The employment of mono and diuitro-glycerine in admix-
ture with nitro-glycerine proper has been proposed.;;These
nitrates are, however, hygroscopic and even,‘sdﬁlble ‘in. water,
and so objectionable. S e
The employment or poly-glycerine nitrates hus also:been
suggested. Poly-glycerine or di-glycerine is made by heating’
glycerine for some time to about 290° C. in ‘a flask with long
neck. Water is formed and driven off, and two or‘“more:

molecules of glycerine unite or.condense, probably thusi—" """
9 (C,Hy(OH);} —H;0 = C,Hy(OH),00,Hy(OH), . - i

The di-glycerine (or poly-glycerine). formed is of very high
boiling-point, and, although a very thick and viscous Jiquid:at,
ordinary temperatures, does not seem to freeze. On . nitration.
with the mixed acids in the ordinary way, a tetra-nitrate, .|, '«

CGHIOO(N 03)4’

is formed. This nitrate is stated to be less sensitive, and, at
the same time, nearly equally as powerful as nitro-glycerine in
explosive power. It does not freeze, and is insoluble in water.
Recent experiments seem to indicate that nitrated .mono-
chlorhydrin is nearly as powerful as nitro-glycerine, and - has
the advantage of remaining liquid even at -25°C. - e

Mono-chlorhydrin, C,H4(OH),Cl, results from the action
of hydrogen chloride on glycerine. It is easily nitrated by the
mixed acids, and the dinitro-chlorhydrine,

CH,CL.CHNO,CH,NO,,

is less soluble in acids or water than nitro-glycerine, its manu-
facture and purification are easy. Its specific gravity = 154
at 15° C.; on heating to about 180° C., red vapours appear,
and at 190° C. it boils without exploding. It is very volatile
under diminished pressure, distilling at about 120° under
15 mm. pressure.

It is comparatively safe against percussion or friction, but
can be easily detonated by a fulminate detonator, and thus
gives results differing but little from ordinary nitro-glycerine.

An addition of 20 per cent. of this dinitro-chlorhydrine to
dynamite is said to prevent freezing in ordinary winter
temperatures. This substance gelatinises nitrated celluloses.
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ALTHOUGH: | smokeless, or sem1-smokeless
somé time ibeen:in use |fo1'tsport1ng purpo o8|
camparatively: recent (years that; ‘gerious; atte
to-the ;production of asmokeless powdér
... Immediately: after the.discover; of
were imade, mnotably linAAustna, t0lsuit ity
theextremedifficulty. ofncontrolhng withter
its. rate: Komb_ustlkdn i :guns‘ ndlsths;
: adojtion- S ‘
rance,
a. smokeless ,powderi rithe ;ammuni
magazine :riflés: Ttiwas Lnowninag'
« Poudre B,”and was simplyiajmixtur f. lﬁd
oellulosexmtra;tes, soméwhat harden dnby ;
and alcohol,:Since:th { I
or,no smokey, consmtl' g
colluloses,: orrof mix
speomlly.treatédrtog !
posed ‘to. take . the. placeof:
hatuze of* trea,tment;(tori shic
out, i consists sin: dissolvinglijorl
by the uset of liquids, suchi:ag(
which: processi thd fibrous:
more.or less, destroyed, nandne\horhytmat et
of fQOII]bllSthD Aofwhichis slower tha,n'tha.t
itg, fibrous’ conditior; the!raduction i thiait
 bbing: éntirely: due to: 1the: physical:
product..: ‘Heating: compressed »bloc,ks«_
stances thh/.oamphor, Ainstead ;of: treatin
solVents, .also has the: effect of /hardeum
Léduemg ithe irate: ofi:combustion,’and -hasi
‘86me sucoess:tolthe production of 'gemi-smolkele
-i1vThe! solvents ahove .mentioned - (exceptica
enter. .into :the: composition  of: the
geletmous mass obtained by their action g inl
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There are. three.natures of presses i
for, pressing ei-tigquirting” .cordits,
hydraulic.. combmed, :and ; hydranlic

with. an. .automatic reelmg arrangement for.windir
onto reels as it issues from the die;:
combined;:and the - hydraulic::

large natures. of cordite, and; they:

gear for. cutting the cordite.to;ith

pressed. . The. genera.l .constructior

small—arm cordite, is .shown '

plunger;; the.. upper: portion ;6f. whic]

through: the centre. of

wormewheel it

s, it ;i wound - uponx v L] dex
by a plug, provided with handles fo
n:the centre of:-which, i ,
S steel plate with a number. of.holes in it. 8
fine wire ganze diso, which acts as a- sieve p
4 particles of wood or of . other foreign. subs
% 1nto and: blocking up the dis....,The cylinder s’ shp'
Plate. XVIIL ;! ¢
,he press; cyhnders are filled by;:
2 workin

‘t]e over -one pound of. 001d1te dough,fwbw%rﬁs pressed ou%
to.a length of about 2,000 feet-and wound ton- the el
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- The gerew, and hydraulic . resses, for,.the Jlarge:
- cot are, as far as the gctual pressing is concerned
the'sa ei-principle a8 t 16’ gCrew 'press ju
ders - howsvet; aro ‘an iutogal P
red:] 1 Ning’ ne
o thelicylinder, which' latt: ‘deep’
o! fwhole? charge “in' an 'uncompressed

\Ah e Cife

gnd above; are:

x e LY. by Z oL . ‘
pgthey issue  from’ith tofaner “leather baid
e at'the '8

ngles to ‘the

wd ferd ed'on ‘trays;
mallerinaturess - -
1o" of 'which is'shown ot

is-gecured ! to the'ram.’ As ‘the ‘ram 'ascends, the cordite is

Areased  onts and reeled or cut on the endless band, driven by

plunger 18 fixed and 'th'{;zc_ylinderfié supported on a table which

\1ILIC PRESS| (

»Thig ‘band

igon” the'usu | “principle: of ‘such presses. The .




ApPARATUS FOR REFINING SALTPETRE.
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AppARATUS FOR BURNING CHARCOAL.

AMrtshowzg Pipes for conducting gases lo the
B. Stip, for holding wood. C. Cooler. D. Carriage for Stp.




SuLPHUR REFININC APPARATUS.

A. Mclling Pot. . Subliming Chamnber.
B. PRecetvingPolx D. Cold Water Jaclet

The Subliming Chamber & Receiving bt are placed at right angles to one another in the refinery.



A.  Sectional Elevation . showingonerunner and plowghs (pp)
B. Plaw of runaners and, bed.

C. Curb o bed. M Underground Tark for Mackinery .
D.  Drenching apparatus.

(. lever board or shutter.

t. lank:

IncorPOrRATING  MiLL.

N.B. In the Mil the Shutter is placed directly over the bed .



BREAKING DownN MACHINE.

H. Bopper: B. Endless Band., R.Rollers,
M. Boxes to receive rneal.



CuNPOWDER HYDRAULIC PRESS.

f ]
i B
st X —

B
- ™
= =
©) (&)
FLOOR ;ﬁ - I x| - LINE

q -
H | 5 B
g .

WATER INLET

A.Press Box. B.Press Brocx. C.Hvorauuc Ram.




GCRANULATING MACHINE.

=1 =

H C F )
A. Horper FoR Receivinc THE CAKE. D.D.SHORT ScCREENS. G. Box rFor GRrain.
D. EnoLEss BAND. E.E.LONC SCREENS. H. Box For CHUCKS.
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COTTON WASTE DRYING MACHINE.
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SERVICE GUNCOTTON SLABS AND PRIMERS.

| L |

L []]

]

—y

L |

efoxelex 1% 21820z

@G Ps
k

/90°j

N
/90y

alaxeYsx 1% 21B.20Z.

8jfsx BY8X 1% 2L8.50L

QRGP A
0

/300

QGF’A\ e
le)
0 o -
TORPEDO O " o
/900 [1s -

6%x6Jx 13 218.802

claxelexi% 218.802.  efex3kexi% 118402

I

b )

¥
& O
< o

<f
& O
S
O

W
o8

k. Q
O &

RGPF| |RGPF
e >
o o
ol (" BCP
R 2

1800

1900

dhxdfaxidn 218.002

RGPF
z
1900

AP xAYexIb 1LBBOL.

GhxBYxi¥s 1188 Oz

8% 1%5 1L8.80Z.

c%hXEYxX(¥s | LB MOL
QBRY
©®©B®© Q
7909

"\'_/
31195 90Z.

»

PRIMERC.  primERD.

EYsxEYxifs 1LB.8OL.

il
O,

3 pMMERE. A : 5
5197202 '5x1'97 202, 15x187202. 175x1-975.202. (26125 102 135125 102 125x128 10Z.

3o xI% 1LBOOZ Bxitexith 407 Exdfaxite UuZ
I O M @
(0 O

PRIMER F PRIMER G

v/ = s
@ ©

PRIMERH.  FRimERJ




NITRO - GLYCERINE FACTORY

oo House  Arrem Sesamarwc House Lier aup NiaaTine House Wagono Houss  WaskWaren Serru Ponos,

Cuveenine ava Acie Sugs Towsas ane Acio Seramarine House

B ... /T
i T |

= . veamsar
7 Acse Tom ¥ Acre oo A A Goams & Whamine Tann - Waa waren Serriine Tame
b [ W Fooven am W Ciavmimrn
f 6 DT Dnommina Tame
U Suisumie Ao Ean o Nim W.Scaes
X To Concantasrion Puan € Seransrive




N/G_WASHINC TANK.

i




AR AR




INcorPORATING MacHINE FOR CORDITE.
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PRESS FOR RIFLE CORDITE.
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REELI*B GEAR FOR RIFLE CORDITE.

£
|

sesey 1




REELING GEAR FOR RIFLE CORDITE.
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