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description of cotton were successively submitted for equal 
eight hours) to treatment with one and the same quantity of the > ' 

The specific gravity of the latter, at the commencement of thll experiment, 
was 1'82. The acid was separated from each quantity of the cotton_ at" t!te 
expiration of the above period, by means of a small centrifugal ma~e. 
After two quantities of cotton had been immersed in the acid, its I specific 
gravity was reduced to 1·81. The original mixed acids were examined by 
means of a standard solution of carbonate of soda; a known qUAntity of the 
mixture neutralized 148'3 measures of the solution. Mter immersion of ,tho 
first quantity of cotton, 147'5 measures were neutralized by an equal quantity 
of the acid, and 146'3 measures after immersion of the se<'ond quantity of 
cotton. The reduction in the strength of the aeid appeared therefore to be 
very uniform. The four products successively obtained were carefully purifted 
and dried. The .olumes of gas which they furnished upon ignition cor
responded very closely with each other and with that obtained from a specimen 
of the Austrian gun-cotton. ; .... 

In a second similar experiment, five different' quantities of cotton were 
submitted suceessivcly to treatment for forty-eight hours with one and the 
same mixture of acids. The first three products furnished, upon comparative 
examination by the exploding method, almost identical result.~; the_fourth 
and fifth afforded indications of less complete conversion. Examined syn
theticnlly, there was a difference of not quite 1 per cent. between tHe amount 
of rccovered cotton obtained from the first and the fifth products. ,,~,; 

The results of these experiments indicated, therefore, that products cor
responding closely in composition can be obtained by the treatmont of even 
more than two fjllantitics of cotton successively with the same acid. It 
should bo observcd, however, that the above results were obtained with 
cotton in the unspun condition, and that the proportion borne by the mixed 
acids to the cotton was higher than that prescribed in the Austrian system 
of manufacturc. 

", 

Evperiments in.stituted tpon a mamifactttring $C~le at. t'M Royal Gltnpo1vdlr 
'Works, Waltham Abbey. . <, 

(10) Very considerable clifficuItic~ were experienced in procuring tho small 
quantity of cotton (two to three. cwts.) required for these experiments" in no 
condition resembling sufficiently closely that employed at Hirtenberg, as its 
production in the form of the. thick and the thin loose rOTIngs, or yarn, ne
cessitated some deviation from the ordinary method of spinning, which it 
was ilifficult to induce manufacturers to attcmpt without the promise of an 
cxtensive order. Eventually I succcccloil, through the kind assistance of Mr. 
Whitworth, in obtaining the requisite fjuantity of coarse and fine yarn or 
roving, resembling closely in character, und quality of cotton, the speeimeDs 
obtained from Hirtenbcrg, though in the subsequent operations with the 
coarse or thicker kind no inconsiderable proportion of it was found to be in 
a much le8s compact or more lightly twisted form than the Austrian samples. 
The comparativcly open condition of this portion, and the impossibility of 
placing it under a sufficient strain to wind it compactly into cartridges, in 
cOllscfjuenee of the weakness of the yarn, must exert consiilerable intiuence' 
upon the rapidity of its comhustion in its employment in ordnance (as a few 
rough experiments at Waltham Abbey have indeed already shown) ,: the . 
gun-cotton prepared from thcse portions will therefore ,be C3rcfully separated 
hom the re.mainder, and will doubtless furnish iILstructi.c comparative re-

.. 
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lIultls in the preliminary artillery experiments to be instituted with the gun_ 
~n. . 
- The acids of the prescribed specific gravities were readily obtained at 
moderate prices-the sulphuric acid having a .specific gravity of 1-84, and 
that of the nitric acid (a light amber-ooloured acid) being 1'5.2. 

The apparatus and implements ~mployed, and the modes of ()onduoting the 
various operations, were, as closely as practicable, in accordance with those in 
use at Hirtenberg-a slight deviation only, in the form or material of some 
of the implements, being adopted where it was decidedly advantageous and 
could not in any way influence the nature of the results. The following 
is an account of the details of manufacture :-

(11) a. Preparation of the Cotton.-'l'he cotton was made up into skeins, 
th08e of the stout yarn weighing from four to sjx ounces each, and those of 
fine yarn from three to four ·ounces. It was then boiled for about fifteen 
minutes in a dilute solution of carbonate of potassa (of specific gravity 1'02, 
containing one pound of the salt to three gallons of water), and transferrod 
thence to a centrifugal machine, which was maintained for about five mi
nutes at a speed of 500 to 600 revolutions per minute. The alkaline liquid 
was thus very effectually separated from the cotton, which was then washed 
thoroughly, first by hand in a large tank, and afterwards by submersion in 
a stream for forty-eight hours. At the expiration of that period, the water 
waa separated from the skeins by the aid of the centrifugal machine, and the 
purified cotton was then dried. Although the cotton was of good quality aud 
very fairly cleaned from seed (being quite equal in these respects to the Austrian 
samples), it was found to sustain a losa of about 5 per cent. by the treatment 
'frith alkali and washing. The potassa solution in which it was boiled 
acquired a coffee colour. Portions of seed were atill retained by the purified 
cotton, which were subsequently dissolved out perfectly by the acids . 
. (12) b. Preparation of the Acids.-The proportions of acids (three parts by 

weight, or 2'45 by volume, of sulphuric acid to one part of nitric acid) were 
weighed off and transferred to stoneware barrel-shaped vessels pro:vided with 

_ taps, two of these receiving the sulphuric acid and a third the nitric acid. Tho 
barrels were so arranged upon a suitable table that the acids could be delivered 
from the taps into a deep and verycapacioUB stoneware vessel, fitted with an iron 
lid with suitable apertures and a tap; this vessel WII8 raised from the ground 
mfficiently to allow of the acids being transferred from it to well-stoppered 
stoneware bottles. While the acids were flowing slowly and uniformly from 
the barrels into the covered mixing-vessel, the resulting mixture Wll8 kept 
continuously stirred by means of a large iron paddle, and after they had been 
enti.iely transferred (which occupied about ten minutes), the stirring was 
continued for about twenty minutes before the mixture was drawn off into 
tile bottles. The product of this operation had a specific gravity of 1'82. 
The elevation ol temperature resulting from the mixture of the acids was 
conaiden.ble ; in one observation tho temperature of the acids before mixture 
was found to be WO C., while that of the mixture, when complete, was 
38° C. The acid thus prepared was set aside in 11 cool place, and never em
ployed until at least twenty-four hours after the mixture had been made. 

The mixing process and all the other operations with the acids were con
ducted in the open air, the workmen selecting their positions with reference to 
the direction of the wind. Thua no injurious effects, nor even inconvenience, 
",ere experienced by those employed. 

(13) c. Treatnu-nt of the Cotton with the mized Acids.-About twelve hours 
before immersion in the acids, the skeins to be operated upon at one time 
~~ C 
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(which hlld previously been dried in the air) were suspended. in a capaciou 
and well-ventilated drying-chamber, the temperature of which was main .. 
tained, for the above period, at not les8 than 49° C. They were then traI1S
ferred, while in the ohamber, to stoneware jtu'll with tightly cloaiug lid. 
(the same as were llSed for keeping the cotton immersed in acid), and were 
allowed to become perfectly cold in these before 8ubmisllioD. to ~tment 
with acid, 

The vessels which were found most suitable for use in treating the 
cotton with the acid were large and rather deep stoneware PM': one, 
provided with m~iron lid, contained the qilantity of mixed acids required 
for the treatment of a certain number of skcins; a second, whiah wu fitted 
with a perforated ledge of iron, and was surrounded by cold water, sel"fed 
for the treatment of the cotton, which was conducted as follows :-a propo~. 
tion of the acid having been transferred to the second pan, two skeins were 
thoroughly immersed in it, and stirred about for two or three minutei J 
when ~aturated with acid they were raised upon the shelf ard preYed 
together with the paddle, so as to allow the superfluous acid to flo iV off; the 
quantity of acid absorbed by these skeins was replaccd in the pan by an 
addition of fresh acid, und further skeins were immersed, those which had 
drained being transferred to a jar whilc tre freshly immersed ones weN 
soaking. In this way the opcration of immersion was continued until the 
wholo of the skcins to be treuted at onc t.ime had been transferrod to tlle 
jars, six. at' tllO large yurn or nine of the fine being introduced into oue of 
these, 
. The skeins wero prosscd down in the jars by means of the paddle, and 
suffioient /\Cid Wail added just to oover the cotton completely. The jars were 
thcn closed and placcd into vesscls containing water, in a 0001 building, 
where thcy remained for forty-eight hours. 

It was found an important precaution to kcep the vCi!8el in which the 
cotton was first immcrscd surrounded with watcr, cJpecially in the warm 
season during which thcse experiments have been cOI:ducted, as the evo
lution of heat during the first action of the acids upon the cotton is con
siderable. The contents of the jars to which the gun-cotton was transferred 
were not found to become heated to any important extent, even w~en not 
surrowlded by water. The proportion of acid to cotton said to be oontained 
in the jars, [lS the process is carried out at Hirtonberg, is that of ten to one I 
but it W!1.S found neceBsary, in order to cover the cotton completely 88 di~ 
rccted, to employ at least fifteen parts of a;:id to one of cotton. This pro~ 
portion would doubtless be much diminished if means were employed for 
compressing the cotton in the jars more highly than was the Ca.B6 in theae 
experiments. 

The precaution of adding a fresh supply of the acids to that which remain. 
in the immersing-vessel after the 1'.'ithdruwal of each quantity of cotton 
treated, W!1.S proved by experimcnt to be of the greatest importanoe in 
securing the uniformity of the product. In onc of the first operations, 
no fresh quantity of acid was added before immersing the skeins treated 
last. In other respects these skcins were submitted to precisely the same 
treatment !1.S tho remainder (i. e. an additional quantity of acid was added 
to them in the jar, they were allowed to remain for forty-eight hours, ~). 
"''ben examined synthetically, they furnished at least onc-half per cent. 
more cotton than the skeins first treatcd in the same operation; and when 
fired in tho proof-mortar, a decidedly lower range was obtained with the 
cotton last treated . 
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(14) d. Puriji(.(Ition of the Grtn-cotto?l.-At tho expiration of forty-eight 

hours the jars were eom'eyed to a centrifugnl machine, uy which the prinui pal 

quantity of acid was separated from the cotton. The machino employed at 

Hirtenberg for this purpose i~ made of copper, the onc used by me was 

constructed entirely of iron, the sides (If tho revolving cylinder consisting of 

coarse iron-wire gauze, rendercd sufficiently rigid by an iron framework. 

After each operation the mnchinc was washcd out with an abundant supply 

of wat~r, find thus the corrosivo action of tho acids upon it has really been 

very trifling. The oxide rliRAoh'ed by the acid when the skcins were placed 

in the machine WfiS sufficient to colour the liquid. an(l also to stain the cotton 

in places, but t.hese stains disappeared entirely in the firRt washing which 

the product received. The ~1(Cill~ were rapidly trnnsfen-ed, by means of 

an iron hook, to thc mflchine, and the latter was then set in motion, at tirst 

slowly, and ultimately at a Rpce(i of SOO rt'volutiolls per minut.e. Within 

ten minutes the acid was so far separated from the cotton that the skeins 

wore only damp. 
Some precautions were necessary in effecting the first transfer to water 

of tho skeins, with Ilcid still clinging to them. If they were simply thrown 

into water 80 that the latter would penetrate them only graduully, the heat 

resulting from tho union of the free acids and the water immediatoly esta

blished a violent action of the nitric acid upon the cotton, quantities of nitrous 

vapours being disengaged. At Rirtenberg the gun-cotton, when taken from 

the machine, is quickly placed under a small cascade, where ita saturation 

with water is effected with very great rapidity. As this arrangement was not 

attainable at Waltham Abbey, tho skeins, directly they were romoved from 

the machine, were plunged singly, Il8 rapidly as possible, and moved about 

violently, in abrge body of water. They were then washed by hand in a 

stream until no acid tnete whatever was perceptible in the cotton, and were 

afterwards immorRed ill the stream for a period of not less than forty-eight 

hours. For this purpose they were arranged in rows upon poles fixed in 

frames, which were so placed in the water that the skeins were in a vertical 

position, the watcr circulating among them freely. The current of the 

stream used at Walthnm Abbey (at the only Ilvailable pluce for these ex

periments) was not so rapid as could have been desired, and the dryness of 

the season had rendered it illlUsually sluggish; still it was /lufficient to 
afford a continunl chango of tho water surrounding the cotton. The cha

ractor of this water is by no means such as to render it specially fitted for the 

purification of the gun-cotton. Tho bed of the stream is always thickly 

covered with lUxuriant vegetable growth, and the water itself is conse

quently so hif!hly charged with vegetable mutter, that, although light was 

excluded as far flR possible from the cotton during its immersion, the skeins 

became covered in many places, within a few days, by vegetable growth, 

which in time attached itself so firmly to the cotton as to be very difficult 

of romoval by hand-washing. 
The Aystem of pmifieation, as carried on at Rirtenberg, differs very consi

derably from that dc~eribcd in General Lcnk's process ne patented in this 

country: At the above-named establishment, the gun-cotton is in the first 

instance lcft in tho stream for. three weeks and upwards; it is afterwards 

washed in a dilute solution of carbonate of potaasa, again washcd in water, 

dried, and then treated with a solution of soluble glass. Mter this treatment 

it is dried, wnehed for six hours in the stream, and finally by hand. 

In the patentod process, it is directed that the gun-cotton in the first in

lltance should be immerscd in running water for fOrly-eiyht hours and up. 
- c 2 
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wards; it is not submitted to any treatment with carbonate of potnssa, but is 

boiled, after the first washing, in a weak solution of soluble glass, and on it;., 

removal from this, without any intermediate desiccation, it is immersed in the 

stream for about six days. 
The process of purificatiou which I adopted differed from that in use at 

Hirtenberg only ill the postponement of the long-continued washing until 

after treatment of the gun-cotton with alkali. A.t the expiration of forty

eight hours the skeins were removed from the stream, the water was separated 

from them in the centrifugal machine, and they were then boiled for a few 

minutes in a solution of carbonate of potassa of spcc. grav. 1'02. Having 

been returned to the centrifugal machine, for the separation of the alkaline 

lilluor, they were again placed in the washing-frames and left in the stream 

for u period of fonrteen to eighteen days. Un subseljllent removal from the 

stream, each skein was washed by hand, to ~eparate mechanical impurities, 

and onc-half of each quantity of gUIl-eotton prepared was finally left in soak 

iu distilled water for some hours. I found that, in cOllsequence of the very 

large quantity of salts of lime ill the ri,er-water, the proportion of mineral 

matter in the gun-cotton was notably increased (it varied from 1 to 1'5 per 

ceut.); this final washing was consequently adopted (there being a good 

supply of distilled water at hand) for the purpose of reducing the propor

tion of mineral matter added to the gun-cotton by the long"-cuntinued im

mersion in the stream. The gun-cotton thus finally purified wos dried in 

tho open Rir. 
(15) e. The treatment of the purified GUIl-Cotion with Soluble GlaS$, which 

forms onc of the features of the Austrian sy~tcm of manufacture, was stated by 

the officiaL'l at lIirteuberg to effect two important objee~,-first, a retardation 

of the combustion of the gun-cotton; and seconilly, its protection from atmo

spheric influencE'S, by tho formation of a coating upon the fibres of the cotton. 

In my account of the results of examination of the specimens of Austrian 

gun-cotton, I have entered fully into the reasons and facts which lend me to 

the conclusion that the treatment with soluble glass, the subsequent desicca

tion, and the final washing of the gun-cotton for five or six hourtl do not prac

tically exert any effect upon tho properties of the material, the unly result 

being the addition to the mineral constituents of a small proportion of sili

cato of lime. 
In General Lonk's process, as described in the English patent, the soluble 

glass is applied, !L'l already stated, to the gun.-cotton which, after the removal 

from tho acids, has undergone no further treatment than an immer:sion in 

running wuter for forty-eight hours or thereabouts; when remo'\'ed from 

the bath of silicate, tho gun-cotton is not dried, but at once immersed 

for a period of six days in running water. It is ut once obvious that this 

treatmont cannot exert any effect upon the cotton, beyond possibly the neu

tralization of a minute trace of free acid ~till retained by it after the first 

washing. That the treatmont 'with soluble glass is not intendcd to exert any 

other than a purifying effect upon the guu-cotton, appears also to have been 

understood by l'rofessors Itedtenbacher, ~chr(jtter, and Schneider, in their in

quiry iuto Baron Lenk's system of manufacture; for tho only allusion which 

in their joint report they make to this point, is as follows, "the treatment 

with soluble glass has no influence on Bm'ou Lenk's gun-cotton, it being pre

yiously free from acidtl." 
In order to test, as nearly as possible in its integrity, the system of manu

facture as carried on at lIirtenberg, it was determined to submit one-half of 

each qUllntity of gun-cotton produced in onc operation to the treatment with 

" .. , ..... 
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soluble glass, the other half being dricn, as a finished product, aftcr the im
-mersion in distillcd water'above-mentioned. 

The purified skeins to be trcated with silicate of soda were first exposed to 
air until moderately dry, and then soaken for onc hour in a boiling solution of 
the silicate, containing ten per cent. of that substance. When the excess of 
the liquid had been subsequently removed by means of the centrifugal ma
chine, the gun-cotton still retained about SO per cent. of the solution, which, 
by evaporation, left therefore ahout 8 per rellt. of soluble -glass in the material. 
The skeins were thoroughly driNl in air, and then immersed in the stream for 
about forty-eight hours. A lunger period of immersion wa~ adopted than in 
use atHirtenberg, on account of the comparatiVely ~luggllih current ofthe rivcr. 
The skeins were finally washed by hand and dried, this operation completing 
the manufacture of the gun-cotton. A eomparatiye examillation of the ash of 
a " silicated" product with that of gun-cotton prepared at the same time, 
which had not undergone this treatment, exhibited a difference amounting to 
about one-fourth of the ash existing in the gun-cotton not treated: the latter 
furnished 1'45 per cent., the silicated left 1'85 per cent. of ash. The pro
portion of silica left in the gun-cotton was decidedly greater than that found 
ill the Austrian specimens; but the portion not treated with soluble glass also 
contained a yery notable amount of silica, derived from suspended matter 
in the water. A portion of gun-cotton treated with soluble glass has been 
washed for a few hours only, for comparative experiment. 

(16) Artificial heat was not employed in drying any portion of the purified 
gun-cotton. This operation was aecompli~hed by suspending the skeins 
during the d:J.y upon lines in the open air, or in 0. woll-ventilated shed in wet 
wen.ther and at night. 

N_iscellaneo1ls Memoran(Za. 

(17) 1. Samples of the productR of manufacture obtained at Waltham Abbey 
havo been submitte(l to nynthetical examination, and furnished results as 
uniform as could ha.e been antieipn.ted, and corresponding to those demanded 
by the formula. 

C" {~N'0~} 030' 
In the course of t.he mn.nufacture the increase of weight actually SlliJ

troned by the cotton has bren directly determined, and it has been found that 
100 Ibs. of cotton, purificd by the treatment with alkali, furnished about 
177 pounds of gun-cotton (not silieated). 'rho amount which theoretically 
100 Ibs. ~f cotton should furnish, of gun-cotton of the above composition, is 
183·3 Ibs. The discrepancy hetween these numbers is certainly not ~eat 
when allowance is made for mechanical loss in the various washings, and for 
the foreign matters dissolved out of the cotton by the acids. 

(18) 2. Several experimentR have been instituted for the purpose of exami
ning the characters of the pro<lnct resulting from the trratment of cotton with 
the mixedaci~ which have n.lready bcen used once. The quantitieE of cotton 
treated at onc time, and the various steps in the manufacture, llid not diifrr 
in any way from those adopted in the regular system in use. The product 
obtained from the coarse yarn, by means of tho once-used acid, has heen ex
amined synthetically, n.nd found to correspond very nea.rly in composition to 
gun-cotton of the formula 

C36 { ~lfo. } 030' 
or tho next lowest substitution-product to that obtained in the ordinary pro-
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oeM of manufacture. It W4a found, moreover, that the ootton yam eWainecl 

in this experiment was very decidedly weaker (i. ~. could sustain only oonm. .. 
d8rably leM IItrain) than the ordinary produot-a result whioh muat be uoribed 

to the greater predominance of sulphurio aoid in the mixture whioh b.aa been 

"noe UIled. 
Experiments with this mixturo and the finer. yarn, t'urni.ehed a dift'erent r&o 

mJ.t to the foregoing. The product4 oorretponded elosely in composition to 

the theoretioal result attained by the originlll. or first employment of the aoida. 

The Ntting or weakening effeot noticed above was much lell8 app&l'ent in theee 

products than in the case of ooe.tse yarn. . 

It would appear from theee resulte that the mechanical oondition of the 

cotton (i. 6. the thickness of the yarn) exerts an important influence upon the 

nature of the product furniehed by the once-used aoid. Further operatioIl! 

are in progress in which this aaid is employed; and the explosive effects of 

the resulting produots will be carefully oompared with those of the material 

obtained in the ordinary way. . r 

(19) 3. No systematic artillery eXperiments or others illustrative of the ex

plosive effeots of' gun-cotton prepared at Waltham Abbey have as yet been in .. 

stituted, beyond a few trials of small charges in the mortar employed at the 

Gunpowder Works for purposes of proof. Even these results, however, lIB far 

as they go, are possessed of considerable interest, all demollBtrating some of 

tho most important points of differenoo botween gun-cotton and gunpowder, 

when used in cannon, and as illustrating to somo extent the value of the simple 

meohanioal means devised by Baron Lenk for regulating the oxplOl!ive solion 

of the gun-cotton. . 
A quantity of the coarse roving, corresponding in weight to one-third of the 

proof-charge of gunpowder, was wound round a conical woodon plug, with the 

application only of a slight strain (cqual to two ounces). The range obtained 

by this charge, or cartridge, was fully equal to that furnished by a full-proof 

charge of Enfield-rifle powder. The same weight of gun-cottun, wound upon 

a cone of the same dimeDllions, but kept during the winding under a strain ol 

one pound, gave a range which was materially shorter than that i'urnbhed by 

the loosely wound charge, but quite equal to the average proof range (or three 

times the weight) of ordinary cannon-powder. Results agreeing .with the 

above, and in very good acoordance with each other, were obtained in ihJquent 

repetitions of those experiments. 
The variation in composition of exceptional or speuial products, suoh lilt have 

been referred to in the preceding, manifeeted themselves in a corresponding 

variation in the range obtained with them, when tried under the sante condi

tions as the ordinary products. Thus the ekeins which in one particular 

operation had, aB above described, been immersed finally, without addition 

of fresh acid, and which furnished synthetically a somewhat high proportion 

of cotton, did not yield 80 long a range ae the ordinary products, nor as the 

first skeins obtained in the same operation. Again, the coat'Il6 yarn 'Which 

hlld been treated with acid already once uscd, when wound into oartridges 

with 0. strain of two ouncee on the yarn, did not furnish as long rang,Je as the 

ordinary products wound under a strain of one pound; and when ml!.de into 

cartridges under the latter conditions, the ranges it furnished were very con

siderably below the averago results obtained with the ordinary product. 

The absence of' any appreciable residuc in the mortal', and of any but the 

most trifling amount of smokc, only noticeable if watched for, were, it is hardly 

necessary to say, novcl and important features in these few proof experim.entlL 

(20) 4. Some observations made during the drying, and in the p~atiQll 

"-, - Y. I. 
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in store, of the finished gun-cotton, CUll hardly be passed o,er altogether with. 

out notice in this communication, though the precise nature nnd causo oftho 

reeult which has manifestod itself are still undetermined. 

By far tho larger proportion of the gun-cotton prepared at Waltham Abhey 

was dried in the open air, being exposed to strong daylight, and vory fre

quontly to powerful sunlight. When dry, it was plL~ked into ammunition. 

boxes-large wooden cascs eontailling an internal Cl~~ing of tinned copper and 

with very tightly closill~ double lids. In opening some of the~e boxes con. 

taining gtm-cotton, a faint bllt pecldiar odulll' was aceidentally oiJserved, which 

was more distinct in some boxes than other~. Thi~ obsernltiOll led to tho 

introduction of somo pieces uf litmus-paper alUong the skeins in differl'lI t 

boxes, and these were found in Borne instances to change, after tho lapse of 

time, to rOBe-colour, /lome merely at the edges, others moro or less perfcetly 

throughout. The change of colour was liko that produced by carbonic acid 

upon litmus; and if the boxes were left open for some time, the paper gra

dually regained it.~ original colour. If they were again closed for twenty-four 

hours or longer, tho reaction upon the litmus-paper was again observed in 

those instances in which it had first been decidedly manifest, but it has been 

noticed to become gradually wellker. It was subsequently fOlUld that the 

gun-cotton, after it had been for somo timc exposed to strong daylight, and 

particularly to sunlight, in the open air, exhibited the samo slight acidity, and 

that tho reaction noticed in the boxes was always lliore marked in thoso which 

oontainod the gun-cotton most recently exposed for drying. 

Aa above stated, no satisfactory explanation can as yet be afforded of tho 

oocaeional exhibition of this slight acidity in the thoroughly purified gun

cotton under the circwnstances described; to whatever call!;es it may be due, 

it appears evidcnt, Oll. a perusal of tho report of Drs. Rodtenbaeher, Schrlitter, 

and tlchneider upon Baron Lenk's gun-cotton, that those chemists have no

tieed a sinlllar occasional acidity as occurring in the Hirtenbcrg cotton, nnd, 

indeed, that this acidity has heen dwelt upon as a cause for alarm by persons 

who have feared tho spontaneous decompo~ition of the gun-cotton. The sur

mises IUI to its possiblc origin, put "forward in the report above referrcd to, are, 

it must be confessed, not "cry satisfactory; neither, in the face of the extra

ordinary precn utions adoptetl for effecting the COlli plete purification of the 

gun-cotton, is tho force of the following coneludlllg paragraph of that part of 

the report which refers to this subject, very apparent ;-" These acid traccs 

should the less evoko surpriso when we bear in mind that the gun-cotton in 

process of manufacture had bccn exposed for forty-eight hours to a strong acid 

bath; moreover, if tho suhject of comparison, viz. gtUlpowder, be tested with 

equal severity, similar evidence of chemical action will be forthcoming." It is 

in a matcriril in which, in the first instance, thc most delicate tests fail to de- . 

toot tho slightest evidenco of free acid, that this slight acidity occasionally 1e

comes evident. That exposure to light will, after some time, induce decom

position in tho most carefully purified gUll-cotton, is beyond dispute; as the 

late8t of many proofs, which I myself have had of this, I may mention that 

IIOme litmus-papcr which has heen for a fow weeks exposed to light in a stop

pered glass bottle, together with a piece of the Hirtcnberg cotton, has becomo 

already perfectly bleached. But that an indication of change, such as has 

been dwelt upon above, should be afforded by so brief an exposure to light as 

five or six hours, and continuc to be afforded after the cotton has been removed 

from light, appoars to me to favour ono of the conjectures put forward in the 

report referred to,-namely, that the gun-cotton may contain traces of high 

nitro-oompounds which are much more liablo to do composition thnn it is itself 
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-a conjecture which 'may receive some support from the fact of the cotton 
being exposed far a very long period to the action of the acids. Under any 
circumstances, this is a matter which may be mOst intimately conneCted with 
the question of the keeping qualities of the gun-cotton, and which therefore 
requires the strietest investigation. 

(21) 5. While referring to the question of the stability of gun-cotton, it may 
be important to record the following fact. It is pretty generally known that; 
soon after the discovcry of gun-cotton by Schiinbein in 1846, MC88l'8. Hall: and 
Son, the exronsi.-e gunpowder-manufacturers at Faversham, entered upon the 
manufacturo of this material, but were, ' after a time, so unfortunate 811 to have 
a very dis8.stroWl explosion of' gun-cotton at their works, which, alter a 
careful inqniry, wna ascribed, by the jUry and by all connected With the ma
nufacture, to the spontaneous combustion of the material. ' The manufacture 
was stopped on the occurrence of this accident, and a . considerable. quantity of 
gun-cotton, whieh existed in the works, was buried by Messrs. Hall's direction 
(in July 1847), being simply thrown into 0. hole in the ground tind covered 
up with earth. At my rcquest, MCBBrs. Hall have been so kind as to have a 
sample of this gun-cotton, which has been buried for sixteen years, dug up and 
forwarded to me. This cotton, after being freed from dirt by washing, pre
sented 0. discolotITed appearance, and is stained in many places with oxide of 
iron, but it exhibits not the slightest evidence of having undergone change. 
The fibrc is perfect throughout, and there is, o.s might have been anticipated, 
no trace of acidity manifest in any portion. It is not a rapidly burning gun
cotton, and leaves, upon ignition, a considerable carbonaceous residue; it ·does 
not therefore consist, or at any. rate not entircly, of the most explosive ' 8ub
stitution-produet. A specimen, purified in the first instance by treatment 
with dilute hydrochloric acid, has been examined synthetically, and yielded 
50'63 per cent.. of cotton,-a result which agrees most closely to that which 

would be furnished by a product of the composition C3• {~NO.} O~ (which 

would furnish 60·66 per cent. of cotton). Messrs. Hall manufactured the 
gnn-cotton by Schiinbein's original process, which consisted, as far 88 I can . 
learn, in the treatment of the cotton for about one hour with a mixture of one 
part of nitric acid of spec. grav. 1'45 to 1'5, and three parts of sulphuric acid 
of 1·85 spec. grav. The cotton was . waShed in running water until no acid 
was detected by litmus-paper, and afterwards dipped in a very weak solution 
of carbonate of potnasa. The finished cotton wo.s sometimes soaked in a weak 
solution of nitrate of potaBBa. 

The exami=tion of Messrs. Rall's buried gun-cotton appears to afford 
an interesting and important proof of the permanence of gun-cotton when 
excluded from air and light, but not protected from moisture-thOUgh it i! 
necessary to bear in mind that this particular material does not correspond 
in composition to the regular Austrian product. . . 

(22) .6. Referring once more, in conclusion, to the manufacturing experi
ments which form the main subject of this communication, it only remains t.o 
bo stated that the very high price paid for the cotton for these experiments, the 
necessarily temporary arrangements, and the impossibility of fullyeconomi
zing labour and material in carrying out the manufacture with Buch accommo
dation as eould be furnished without any important outlay at Waltham '!'bbe~. 
rendered the formation of any reliable estimate regarding the C08t of the. 
gun-cotton out of tho question. But the scale upon which the manufacture 
was conducted has been quite sufficient to ' demonstrate most BSti.efactorih· 
that, with a properly organized system of operation, the production of the gun: 

• ~ Y . t, 
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cotton is certainly not more difficult or complicated, and is attended with con

siderably les8 risk of accident to the workmen and the manufacturing esta

blishment, than the production of gunpowder. 

IV.-Information given by Baron LENx on June 22 and July 14, 1863. 

1. Wh{lt weight of gun-cotton and gunpowder give equal effects ?-In ac

cordance with expcrience, gun-cotton produces the same cffect aB three limes 

its weight of gunpowdcr, which proportion, under certain circumstances, may 

be inercaBed to six times its weight of gUllpowder ; for the effect of gun-cotton 

in proportion to gunpowder is the greater the more resistance is offered to 

tho charge by the sides which cnclose it, and~the less gas can escape at the 

b,ginning of the e.'cpwsion. , 
2. What bull..·s of each give equal effect ?-The space required for a gun

cotton cartridge, to produce an cqual effect, is scarcely half as large as that of 

a gunpowder cartridge; and it is only made equally large or slightly larger, 

if secondary circumstances should demand it. , 

3. Is the fffect more constant with gun-cotton or with [Junpowdel·.-The 

effect of small fire-arms and of artillery in general is considerably more 

uniform and constant with the use of gun-cotton than with gunpowder, 

provided the proper charge and cartridgc has been taken . 

'l'hat superiority gun-cetton partly owes to the chemical ,process by which 

I have produced it, and partly to the uniform formation of the cartridge, 

which can only be attaincd by its regular texture, using it in the shape of 

cotton-yarn. 
4. Which admits of more precise aim ?-On account of the more constant 

effect of gun-cotton, and because its uso prevents fouling of the gnn, which 

further admits to rcduce the space between~shot and barrel, and on account of 

less heating of the gun, as well as by the uniform position of the cartridge, 

there must be 0. more precise aim of shot with gun-cotton-which, moreover, 

has been fully proved by experience. 
5. Which occasions least recoil? -Chiefly on aecoUllt of the smo.ller space of 

time the projectilc requircs to pass through the barrel of a gun to attain 0. 

ccrtain initial velocity, the recoil of the gun is less than with the use of 

gunpowder. It may be stated that, by the official triaL9 of the Commissioners 

in the year 1860, the recoil of the gun with gun-cotton was found to be 

0'68 of that with gunpowder. 
6. What i~ the relative effect as to fouling ?-Except an extremely small 

rcsiduum of carbon, there is no deposit with the use of gun-cotton. The 

barrel of a gun requires no cleaning out; thero is no chemical effect upon 

cast- and wrought-iron" steel, or bronze barrels by using gun-cotton car

tridgcs. 
7. Is [J1m-cotton 7iable to decay when stored ?-Gun-cotton has been stored 

like gunpowder for twl'lve years, usually packed in wooden boxcs; and no 

t.race of alteration has bem discovered. My own experiments go back as 

far fill 1846, and have giyen most fa,ourable results in this respect. 

8. How is it (lifected by lOa ter or damp ?-Gun-cotton placed under water 

is unalterable. By the transformation of ordinary cotton into gun-cotton, it 

loses the greater part of its hygroscopic property, so that gun-cotton, properly 

manufactured, resists the influence of damp much better than gunpowder; and 

.orcover it co.nnot, like gunpowder, get permanently spoiled thereby. Gun

ooUon, if dried in the open air, contains 2 per cent. moisture; ordinary cotton 

aboet 6 per cent. Gun-cotton, placed in a room completely saturated with 
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