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PROVISIONAL SPECIFICATION. 

"Improvements in the Manufacture of Nitro-cellulose and in 
Apparatus therefor," 

'Ve, J.\MES MnN 'l'HOMSON, Manager, and 'VILLIAM 1'HO~IAS 1.'noMsoN, Chemist, 

both of 1.~he Royal GU~lp~wder .Fflctory, Waltham Abhey, Essex, do hereby 

declar'e the nature of thIs lllvenhon to be as follows ;---

1.'his invention relates to improvements ili the process of preparation of nitl'o~ 

;-, cellulose_ and to apparatus for use in connection therewith .• 

1.'h'e objed of the invention is the removal or the acids of nitration Trom 

the nitrate!(l material alter the action has been completed. and without the 

aid of moving machinery su ch as presses, rollers, centrifugals and the like. 

nUl' 11ivention consists incomhining the acid extraction and preliminary 

1 U washing-operations in the manufacture of nitl'ated cell uloses by removing th'e 

acids from the nitl'ated cellulose directly by displacement without the employ­

ment of eithel' pl,eSSlll'e or vacuum or mechanic'ai appliances of any kind and 

Ht the same time securing the mini:.nu111 dilution of the Gcids. 

vVe have (liscovered that, if wat,er be car,efully run on to the surface of the 

16 acids ill which the nitro-({~nulo£{'; is immerseu, and the acids he slowly drawn 

oft at the bottom or the vessel, the water distJlaces the acid from the int.erstices 

of the itiho-cellulosc wiilioui anv ulldpsii'nble risp. in tp.mpel'atur,e. and with 

Vf\rv l ittle dilution of the acids. . By this nrocess almost the whole br the acid 

is l~ecovererl in n cOll(l{tion suitable £01' cOJic'cntrntion, and the amount of watpl' 

2U required for preliminary washing is wry greatly l'educed. 

_ 'rhe npparatus which we have devised consists of a cylindrical or rectangular 

ves~,·el construct-eel with a .lwrforatl'd fnhe bottom and [\ cock at its lowest point 

for running' off the ]i(luid. "Means nrf' also provided to enable the displacing 

water to be run quietly on to the- surface of the nitratillg ncids. 

25 In carrying our invention into effect according to ono modificatioll, a charg(~ 

or mixed nitrating' acid is introduced into the vessel and the dry cellulose 

gradually i111111er8e([ A thin layer or a suita hIe liquid, pr'efera hly' sUl})huric 

acid, of n gravity not exceeding' l.~OO, ~s l'u.llcarefully on the top Ot the acid~, 

and the wholt} allowed to stand tIll mtrahon has beencompletec1.'Vater IS 

30 then allowed to flO\y very genth oyer the surface of the sulphuric acid, and 

when a sufficient layer has heen fornll'd, 1hr eod, at the bottom of the appar.ut-us 

i!'l oponed and the acid slowly drawn oft. -,Ypfind that the rate of displace­

ment of the acids is n factor which ex·ert:, a eOl1f'iilel'able illfluenee 011 the 

pl'opertie:;; of the :'csulting' nitr()-('pllulos~ . nn~lDffo]'ds n mea.nr> of re~ulating the 

:1;) 1p111pcl'ahl1'e of rhspla\'l'lllPnt. A rate oJ dlS~) laeoment W111Ch W~ fil~d sUl.tabh~ 

i,~ about. two inches in (lppth of tlH' -VP!'lsel lWl' hour when treatmg' hIghly 

n itrated ce11u108.es, hut this l'flte may, in some cases, be considerably increased. 

The flow of "'at,er at- 1-he top of the apparatus is regulated so that a constant 

leyel is maintained. By this means tll{) ",at('1' gradually and entirely displace:,; 

40 the - aeids from the i;derstic<'s or the ni11'o-ce11ulos(" 1he line nf separation 

hotwe,en the acids and the ",atel- being fairly sharply defined throughout. The 

:A.ow of water is continued until thai: issuing at. the hoHo111 is ·found to be -free 

+roni all trace of aeid. 'I'hp pUl'iiiC'1I1ion of the nitro-('dlnlo~e is the11 pl'ocredBc1 

wit.h as usual, either in the samr vpssf'l or a11otlH·1'. 

- - -------- - -- -----
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In thc IH'occf;s ahoyc ckscl'ihed, the oh.iect of the introduction of a small layer 
of sulphuric acid i8 mainly io IH'eYeut the. i:tuninf!' which ,,'oulcl otlu'l'wisc lakt; 
place, and is noi f' ssential, as wc find it cnn bc omitted without any deleterious 
effeci. 

In order to U:,;0 the mixed acids ill the most ecollomical manner, the wastB ;) 
acid from a IH'pvious operation may be uBed for a first. nihation of the cellulose, 
bcil1B' aftrJ'wards rlisplacerl wii1~ frcsh a~id s which carry the nitration to the 
rnq1llrf'd ch'gree before they a re III turn (hsplaccd by wat,er. ' 

'Ihis apparatus lllay be nsed merdy for the removal of tIle- acid, in which CHfH'c 
the nitratioll is carried out: in OtlH'T yessds in the usual way, Hnd the nitro- jO 

cellulosc removed to the displacement apparatuH, where it is Just covered with 
waste acid, and the dispJaccm,ent then proceeded with as aboye described. 

In some: eases we may e[lrry out our procf'ss in an ordinary nit-rating centrifugal, 
lising the la Her to effect prelimirlary drying after ac-id extractiQll. This givBs 
n 'great advantage over the usual method of 'working' ordinary cent.rifugal 15 
nitrating apparatus, because, the acid . heing removed bo£o1'e th0 centrifugal i~ 
~ ' un, practically all danger of firing tlwreill (1ifmppears. 

Dated this Sidlth cla~T of Apri.l, 1900. 

'.h : r. ", _ 

)fARKS & CL.ERK, 
18, Southampton J3uilclings, London, 1V.C. 

18, Templfl Street, 'Birmingham, and 
30, Cross Street, :Manchester. 

Ag~:mts. 

cn~IPLwr'E NPE('IFIC.\'l'lOX. 

2() 

" Improvements in the Manufacture of Nitro-cellulose and in :!.f"J 
Apparatus therefor." 

",\ToO, JAMES )fJLX 'l'JJOMSOX, )bnager, ' <1ncl 'W"ILU.Uf 'rUOoUS 'f1l0~lSOX, Ohemi:"t, 
both of The Hoyal Gnnllovi'cl,cl' Factory, ",VaItham .Ahbry, Rss('x, do hereby 
dDclaw the nature of this im'ention and in what l1lHlll1Cr the same is to be 
performed, to be particularly descl'ibNl and ascertained in and hy the following 80 
sta temcn t : -.. -

'l'his inventioll l'elates to improycments in the process of pH~l)aratioll of nitro­
cellulose, and to apparatus for use , in connection thel'cwith. 

The object of the inv~ntioll is the r·emoval of the acids of nitrat.ion .'from 
t.1lo8 nit-rated material after the ~\ction has been completed, and without the ::);') 
aid of moving machinery, such as presses, rollers, centrifngals and the like. 

0111' inv~ntion conf;ists in combining the [lcid extraction and preliminary 
.washing operations in the manufacture of nitrated cclluloses by removing the 
acids from the nitrated c-ellulose (lil'ectly by displacement without the employ­
ment of pit-hcr pl'e.ssure 01' yacuum. or inecha,llical applianc€s of any kinrl, and 40 
at the Rume tim\) securing the minimum dilution of the acids. 
. ",Ve hav(I discoycred iJ.mt, if water he carefully ]'un on to the surface of the 
acids in which the nitro-cdlulose is' immersed, and the acids be slowly drawn 
fiff at tlw hoHom of the vessel, the wMer diRnlaccs the acid from the iIlt.crsticc8 
of the nitro-cellnlose without am- undesil'ai)lc ri se in temperature, and with 4.1 
ycry little dilution of the acids. Dy thisproeess almost tlw whole of the acid 
is , recovered in a condition r;uitable for concentration, and i1w amonnt of water 
rcquired fo1' preliminary washing is ycry gl'e·atly rr(luccc1. 
~ The apparatus which "'l'· 11aye dcviscrl consis1s of n c~'lilldrical 01' rectangular 
y(,s~'f'l con~1rurlf'(l with apprfol'at('(l tal,,!, bottom [lnQ a rock at its lowest. point .10 
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Improvements i'n the :l1an'i~f(wtn1'e oj' Nit?·o-ceU'u.{ose (/,)ul in Appa'mtu'8 thereto)'. 

for running off the liquid, ~\feans are also providNl to enable the disl)]aeil1g 
\Yakr to be run (lllirtly on to th'e sUI'bce of tho nitrating acids. 

Hefol'l'ing now io the a('com panying ~heet of dl'(\ \\' ings which ill ns trail' OllO 

form of the apparatus adapted for (,[\l'l'yillg out our inyontion ;-~ 
.1 ]Tigmf: 1 is a side elevation, and 

Figure 2 a plan of the nitrating ves,~ el and its accessories. 
Figure ~J shows in sectional elevation one of the trough devices for oenabling 

liquids to bc add'ed to those in the nitrating' vess,el without substantial 
disturbunce. 

1 () In carrying our invention into oefIoect" according to one modification, we 
employ H8 the nitrating yessel n rectangular lead lined or earthenware tank a, 
having a }wrIorat('d false: bottom b support{'d by ribs (1 oyer the real bottom c, 
which slnpes down to a chaining ontlet pipe cl, provid('d with a p€r£orated grid 
01' plate c adapted to pl'cYent choking of the outl€t . Suitably supported near 

15 the top of the vess-el a are provided two troughs f, having depending aprons g. 
A pipe 11, has two branches hi leading' to the troughs f. Thill 
pipe '71. is adapteel to he connected hy a rubbcr pipe either to the outlet ' 
pipe kl 0-£ the sulphuric acid tallk k, or the water supply pipe r The nitrating 
acids aro supplied through the pipB 111. 

!WA chargc of mixed nitrating acids is introduced into the vess-el (t, say up 
to the level 11, and the dry cellulose thrown into the- acids in, small quantities 
lit n time; being pushed und'e1' ill(' surface in the usual wny. A thin laY'0r, 
say ~" nil inch, of a I?uitable liquid, Jil·(,ferably sulphuric acid, ofa gravity not 
excooding that of the wast,e acid to he procluoed, i~ run carefully on the top 

25 of th(' acids by means nf the troughs f, which are perforated as i'hown at 0, so 
1hnt the sulphnriencid rullS (lmnl the aprons g alld fioats on the nitrating acidf', 
,[,h(' whole 1:':1 thrn a 110wc(1 to stand till nitration has been completed. Water 
is /hen supplied io ihe troughs by ,nlY of the l)ipes 7, 11 and hl,and is allowed 
to Hont ,-,ery gently over the snrfacl~ of the sulphuric aeid, and when a sufficient 

:30 lay('l' has beon formed, the ooe), ]'I n t thc hottom of theapparutlls is opened, 
ana the acid slowl~r drawn off, water being supplied to maintain thCl leve] 
constant. 'Ve find that the l'atc of c1isnlac-ement of the acids is a factor whicl! 
c-:s:elts a considerable influence on the pi:operties of thc resulting nitro-cellulosc, 
an(l affords rt means of r~gll1ating the t,emperature of displacement. A rate of 

:35 displacemc,nt which we fiml suitable ill about two inches in depth of the vessel 
1)(']' hour ",'hen treating highly nitrated cclluloses, hnt this ratc may, in somo 
eases;- be considm'ably increased. '1'he How of wnter at the top of the a})paratns 
1S regl11aiecl so that a constant .level is mnintailwd. By this llleans the water 
gradually and t'ntirely displaces the acids from the interstices of the nitro-

40 cellulose, the line of separation between th'0 acids and the water being fairly 
sharply defined throughout., The flow of water is continued until that issuing 
at the bottom is tound to be free :from all trace of ,acid. The purification of 
the nitro-cellulose is then proce'edecl ,,~ith as usual, either in the samo vessel or 
another. 

4;j In the process aboye described, the object of the introduction of a small layer 
of sulphuric acid is mainly to IH'event the fuming which would otherwise tako 
place, and is not essential, .as W~ find it can b(' omitted witl!out any deleterious 
('jfect.. 

In order to use the mixed acids in th'0 most economical manner, the wasto 
:,)0 acid £rom a })1'{)1'ious operation lllay be use cl for a first nitration of the cellu­

lose; being afterwards displaced with fresh acids 'which carry the nitration to 
the required clegr-ee before they are in turn displaced by water. 

This apparatus may he ns('d merely for the removal of the acid, in which 
case the nitration is carried out in other vossels in the usual way, and the nitI'o­

fj5 cellulose removed to the clis!)laceuwnt apparatus, where it is just covered with 
Wfl.8te acid, and the displacemeut then proceeded with as above described. 

In some case~ wc 111a)T ('arry out, our vrocesil in an ordinnry nitraiing centI'i-
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fugal, U~illg the latter to ,effect preliminary drying' aHer acid extractiOll. This 
gives G grOG t advantage O'1er the usual method of working ordinary centrifugal 
nitrating apparatus, . because the a,cicl being removed before the centrifugal 
is run, practically all clanger of firing th-erein disappears, and Cl greater pro-
portion of the waste acicl is recovered. [j 

In some cases the acids and water may be supplied by perforated 01' like pipes, 
lying along the edges of the nitrat.ing v,essel, and these edges may if d'esirej 
be themselve-s made inclin€d, like the sides of the troughs f. In the cas'e of 
effecting nitration in centrifugals as above, the displacing sulphuric acid and 
wakr may thus he Eupplied round th e edg'es of the machines, or removable 10 
troughs such as f may be used. 

It will be obvious that allY lllcrt li([uicl of suitable specific gl'avit~r may b :J 
used instead of sulphuric: arid, as a separation layer. 

Having now particularly d,escl'ibed and ascertained the nature of our said 
invention, and in what manner the same is to be performed, we d-eclare that 15 
what we claim is ; ---

1.-·-1n the manufacture Df nitl'o-celluloi:ie, removing the acids or nitration 
from the nitrated cellulose directly by displaC€ment, substantially as described: 

.2.-- '1'he proc,ess of manufacture of nitro-cellulose, consisting in nitrating the 
c·efInlose in n large yessel, then running' on an inert liquid layer of suitable 20 
spocific gravity, and afterivarcls supplying water and slowly drawing off the 
:lcids from below, so that ihey [11'P. gradually displncf'd, nud the nitratocl c,ellulosp. 
washed, substantially as described. 

3.-The process of manufacture of nitro-cellulose, consisting in nitrating the 
cellulose in a centrifugal machilte, removing the acids of nitration directly by 25 
displacement, and then l'1.mnlng tllA centrifugal so as to effed 11l'eliminary 
drying, substantially as described. 

·4.-An apparatus foreffectil1g the nihation of cellulose, comprising a yessel 
having a bottom outlet with a false bottom, ancll)l'ovided ·with means for supply­
ing displacing liquids so as 110\ to disturb and mix ,,,itlt the nitrating acids, BO 
~ul)stantially as described. 

6.-- The nitrating apparatus hel'einbeforf' described with referencl' to the 
aC COlll panying drawings. 

Dated this 9ih day of l i' pb l' lllll' .\·, 1904. 

M.A.R.KS & CLEI{'K, :Lj 
18, Southampton Buildings, London, 'i'\T.C. 

13, Temple Street, 'Birmingham, and 
80, Cross Street, :Manchester. 

Agents . 

({« lhi:l , Printed for His Majesty'" Statione1'Y OfficI', by Loyl' & MfllcOlllSOll, Ltd.-1904. 
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