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2. 

In Februa.ry 1962 the Austrian eovemment offered to cOlll!llm!cate to 
Her Uajost7'a aovernmont. confidentiall,-, the details regarding the 
manufacture ot CuD Cotton and its proposed application to ArUller,', 
Small Arms, and. 1I1rr1ng It EDgineering purposes, as elaborated cMef1,
b7 Baron von Lenk. 1'rom the data orig1Da11y tu.rn1shed in 1846 b7 the 
cl1scoverer ot Gun Cotton M. Schonbein. 

Mr. Abel wae first cOl!lllUD1cated with, relative to this otfer by the 
late Sir B. HaftS and Sir R. stol'ks, and ultimately Uajor (now Lieut. 
Colonel) C.F. YOUDg, R.A. was sent to VieD1J8 to inspect. the experimental 
Guncotton Facto17 at H1rtenberg, and to oollect such iDf'ormation 
regarding the production and application ot this material as the A.ustrians 
were disposed to f'un:dsh. 

Vajor Young's Reports were submltted to the Viar Department Chemist by 
desire ot the Secret8r7 of State tor War, and Mr. Abel wsa irsstructed 
to examine into the merits of the system ot mnnufacture ae puroued in 
Austria, and to institute investigations upon the stability ot Guncotton 
and its susceptibility ot application to warlike purposes. 

In 1862 the lJr1tish Assooiation tor the Advancement ot Science appointed 
a COE ttee ot Chemists and Engineers to examine into the mer!. te ot the 
Austrian method ot producing and app1,-tng Guncotton, which had been 
patented in this COtmtry, aDd. sometime atternrds Mr .. Abel was authoriee4 . 
'by the Secretar,y ot State for War to coD'll!lUrlieate to that b~ the cain 
features of the i!1formatlon received trem the Austrian GoverDDent ana 
the resu.lts arrived at 'b7 him in hie experiments at Waltham Abbey and 
Woolw1ch. C01!ID8noed 111 1862, on the manufacture and. properties ot the 
material. This he c1id at the Newcastle Ueeting of the Association in 
1863, his Reports being published in the proceedings ot the Societ~. 

III consequence of communications between the Government and the 
British Asaociatloft,the Secretary ot State appoil'ltec1 (in Feb. 1864) 
a Comittee under the Presidency of Sir Fdward Sabine, President R.S. 
coDSiating part1,. ot members of the lirttiah AsSOCiation, 1U'.c1 part17 
ot Government Offlcers, "to enquire into the properties ot Guncotton 
as a substitute tor Gunpowder". 

This Committee ft(J.Ue8ted Ur. Abel to continue the investigations which 
he was ca.rr,1.ng 011 into the manufacture, composition and properties ot 
Guncotton, and the resut to ot bie labours were embodies in two elaborate 
memoirs which were published. in the Transact.ions ot the Ro,.a1 SOCiety ift 
1866 and. 1867, for the second of' which a special hOl1orable distinction 
was oonferred upon him by tbat SOCiety. 

At about the period. ot the appointment ot the Government COmmittee, 
Messrs. Prentioe of Stowmarket entered into arrangements with the 
proprietors, in this country, ot Patents tor the manufaoture ot 
Guncotton according to the Austrian s)'Stem, and they oarried on tor 
a short time the production ot the material 8!ld its oOl1version into 
timng oharges eto. according to the s)'Stem laid down b,. Baron \'On 
Lenk. It ft8 not long after their works were in operation that a 
serious accident resulted from the comparatively dangerous nature of 
some of the manufacturing operatiOns a.s carr1ed on according to the 
Austrian 51'8tem. 
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8. 'l'he results ot various experiments 1l'18ti tuted b7 the Gowmmerrt 
Comn1ttee cm Guncotton upon the application ot tbis matsrial to 
militar.v purposes showed, 

(1) that Guncotton as maae and uasdbz the Austrians 
oould. not be emplO7flCl with satet7 in Small Arm and Ordnance. 

(2) that it possessecl some decided advantages over Oun
powc1er in blasting operations, provided special precautiODS were 
attended tOI 

C,) tbat in order to emp107 1t in 1and-m1nS.ng or sub
mnr1ne operations with M7 prospect ot aclvtmtageous resulta, it 
was neesasat7 to conf'1ne the material in Yesse1s ot "'r7 considerable 
strength for the purpose ot deve10pi1J8 ita explosive torce. 

9. The UDCertatnt,. ot success in its employment for 1ands-miD1llg 
operations was i11uatratec1 even before the appointment ot tbis 
Cou:m1ttea in the course ot operations of demolition carried Oft at 
Corfu, in which GUDcotton supplied. by the Austrian Government in 
strong pa.cla!ges special17 constructed tor the purpose, tailed. to 
fUrnish satisfactory results. 

10. !Ir. Abel' 8 investigatiOns into the oauses which gave rise to an 
occasional teridenc,. to 4ecomposi t10n in Guncotton manata.oturstl 
accorcU.ftA' to tbe Austrian System, d.emcmstratea that those consiatec1 
in the retention of impurities within the long ftbres ot the Gun
cottollt even after the material was subjected tor Beveral weeks to 
the !DOst searching purifioation. 

11. To set aside this a,erect in the Guncotton made 8COord.1rag to the 
Austrian plan and also t.o obtain greater control over the eXplosive 
power of this substance than W8S afforded by ven Lark- 8 method ot 
mtmUtaoture, Hr. Abe1 devised 1n 1865 a new system ot manufacture 
which cOl'lsistec1 in reduc1!1g the Guncotton to the torm ot a 
Vert fine pulp. and in converting the fine17 divided GW'lCotton or 
Pulp into soli4 highl7 compressed mesas or into sheets or graill8. 

12. . '!'he principal Advantages presented by Mr. Abel's system of manufacture 
over that worked out in Austria are shown in the following oomparative 
sta.tement. 

Austrian Process 

Long staple cotton ot the l>eet 
quali t7 has to be emp1078C1 

The process ot manufacture 
occupied at least fbur weeks_ 
. - . 

Even after the most elaborato 
purificaticn the tinishec1 Gun
cotton still retains impurities 
locked up in ths fibres, the puri
fication being ch1enyeupert1c1al. 

Abtl's Process 

0ra1na17 Cotton Waste (such as 
is used tor cleaniJ2g macMDer,J) 
is usec!. 

The process ot manufacture from 
the raw material to the finished. 
compressed guncotton, occupies 
tour !5m.-

The f1'bre is rec1uce4 to minute 
particles whieh ,cannot retain 
el'lOl08ed impur1 t1es e.n4 the 
process of purification is ot a 
most searching character. 
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14. 

Austrian Process 

The :t1n1shed. Guncotton -1' there
fore still be lle.ble ·to be acted 
upon, ln time, by these 1mpur1t1es 
and to undergo a cba.n£e. 

The operations ot converting the 
guncotton into the forme in which 
It .1.\8 used tor mining and other 
purposes, had. to be performed with 
the dry material, and "ere bighlT 
dangerous. 

The finlshed Guncotton is bul1t7, 
1ts equivalent ln Ounpowder 
ocouP1ing at leaet the some space 
as the latter. 

It by 8.D'I' accident a store ot 
this Guncotton becomes 19nited 
it explodes with violence, as the 
material Is in a loose ana porous 
condition and theretore verr 
rapidl,- intla.nme.ble. 

In orc1er to employ this material 
as a mining or blasting agent, or 

:~.111 Torpedoes, t t ls necesBa17 to 
confiDe 1 t V8r'1' strongly.. 

Abel'fJ Prooees 

The f'1n1shed Guncotton ls perfectly 
stable, even when exposed. to 
tropicnl temperature . 

The whole otthe manutacturiDg 
operations are absolutely eafe, 
thG guncotton beiDg .!!1 through
out all the processes, and there
tore quite un1ntlamable. Tbe 
clry1ng of the :t1ll1she4 material 
ls the final operation and ma,y be 
postponed tor &nT time, the 
cort.lp!'8ssed. gul'lcotton being stored 
lD the damp uninf"lamable state. 

The ti1'21shed Cuncotton has a 
dens!t,. or compactneas nearly' 
equal to that ot Gunpowder, aM 
the equivalent of the latter 
occupies therefore considerabl, 
l:!!! space. 

It compressed guncotton le 
inflamed even when enclosed. 1n 
packiDg cases, it does not explode, 
but a1mpl~ bums rapi417. (~ 
instlU'1CGS ot ita great aatet,. in 
actual practice are on record. 

The OOl!lpr&8sed Cuncotton ID87 be 
made to exert its full. destructive 
torae w1 thout being cODf'inec1 at 
all, and when u.qed 1n '1'orpec1.oee 
1 t 1s on17 necessary to have these 
of suffioient strength to ~ble 
to resist water pJ'OSBU1"e.* 

tPfhe· last specified advantage ot Gurlcotton made accordiftg to 
Ur. Abel's system, was first tiemonstratet1 by Mr. 'Brown, 
Aacietant Chemist to the War Department. 

In April 18G5, Yr. Abel took out a Patent tor bis BJStem ot manutaoturing 
Guncotton. 

Between 18G5 and 18G8 (when the Guncotton Col'J!!l1ttee was dissolved), 
Yr. Abel carried on uperimento at the request of that Committee with the 
view ot applJ1ng bis Gunootton as a material tor cartrtdB"s for cannon 
and small arms, and the results arrived. at by him ("Moh are appended to 
the printed. Report or tbe aunootton Committee p1't9$entsd iD l!a7 1868), 
were ot 80 prom1siftg a nature that the CCI!ID1ttee 'in their report 
ttreoOZ!lD8nded that the method proposed by Mr. Abel tw forming cartridges 
for cannon and. mnall arms, wh10h cOMists iD reduoing the OlD'lCotton to 
pulp and then oompressing 1 t into masses of oylindrioal or other tom, 
be further prosecuted". 

The Coan1ttee OD Floe.ti!!S' Obstruotions ma4e mumerous experimsftts t1"'Om 
1865-68, w1 th Guncotton manufactured according to Mr. Abel'l!Isystem, 
and. in their final Report (pages XVI and XVII) they point out tbe 
advantlir,'e8 _Mch it presents over the Austrian GtmCottOft ana gui4e4 'by 
these, they recommended "that Guncotton be emplo,ed. as the explosive 
agent 1n Torpedoes". 

• •••• 
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16. This recollll1eDdatlon was made (as shown 1n a footnote, page XVII) betore 
1 t was known that Torpedoes caees need not 'be made 01' great strength 
it compressed guncotton be employed as the uploe1ve agent. 

17. The recent Reports ot the Royal Engineers Committee and the 
Torpedo COllll!1ttee, recommending the adoption ot Gunootton, are soleb' 
based upon the results obtained with Guncotton mad.e aoool't\1!8' to 
Mr. Abel '8 system. the manufacture 01' Austrian GuI'1cotton hav1Dgbeen 
a"b8iidonea, 'before the question of the emp1o,.ment ot CuDcotton in 
Erlgineeri!l..~ operations was epecial17 reterred to the Ro"al EDgineer 
Committee for investigation. 

18. In devoting his energies uneeasinsly to the development ot the 
suceesstnl manufacture and application ot Guncotton, Dr. Abel not only 
received but scanty enco~t at the harXls ot the War Ottice 
authorities, but also Md to contend continuallT againot verr strong 
prejudices entertained by marJ7 of those w1 th whom he has been offlcial11' 
associated. 

The sclemine and practical importance 01' his labeurs have however 
been OO1y appreciated. by the Scientific world, and the attention ot 
savenl toreign Govern:aents has been attracted, within the last two years, 
b7 the results obtained in this country with the compressed material 
introduced by lIr. Abel. 

19. 13arcm 'von EbMr, late Director of the Imperial ~neer COIIlldttee ill 
Vienna. and who devoted much attention to the application ot von Lark's 
Guncotton to mining purpoees, Vieited. Erlgland in 1867 with the object of 
e:xsm1n1ng into the new system of manutacture, and. at his instigation, 
an ~neer Officer was sent to this count17 this ,-ear tor the purpose 
ot 8oquiriJ2g detailed informatioD ~the manufacture and 
applioation of compressed Guncotton. 

20. The mmmfaoture and emplo,)'1Dent ot Guncotton according to tbe new system 
was made the subject of Reports to their Governments by the 
Protessional Attaches ot the Frenoh Embassy_ 

Experiments were instituted by the GoYemment Torpedo Committee at 
fouloD in 1869, and in the beginning of tbis J'ear, t"o Colonels of tha 
llarine Artillery were sent to ibglan4 for the purpose of obtain1Dg 
information trom V~. Abe1 on the manufacture and application of this 
material. 

Steps •• re taken at the outset ot the present War. to app17 
compressed Gunootton extensivel7 to the destruction ot submerged rocks 
on the coast ot France. 

21. Officers of the Swedish and Darlieh Navies have rid ted Erlgland 111 th 
the ob3ect of' acquiring ln1'ormation about Ouncotton, 8l'Jd, quite reeerstlT 
Lt.ut. Eckemam of the Swedish Navy was directed to app17 to Mr. Abel, 
and since his returnt arrangements have been me.de by that country tor 
extensive experiments. 

22. Capta1.n Sehulatsakenka ot the Rus.sian Engil'leera was sent to England. 
this autumn to stud3' the subject of' manufacture etc. of' GUMotton, aDCl 
the Director General ot Eilgineers van lJ.'odleben, wrote specially to 
JIr. Abel requesting him to give all information in his power. 

/23. • •••• 
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23. These various officers were all otfioial17referred to J8r •. Abel, and 
instructions were given to the latter to allow Captain Sobulatsakenka 
to work in his Laboratory • . 

Be has, as a matter ot dutT fUmishecl the information which he 
was desired to give. 

24. The toregoing statements show that the important improvemer1ts iD the 
application ot Guncotton which Mr. Abel has developec1 are appreCiated 
1>7 other countries. 

25. In 1861 MeS81'S. Prentice of Stowm&.1'ket t who hs4 persever1Dg17 ent\eavourecl 
to OVel"COMe the practioal d1ffloulties conneoted with the manufacture OIl 
a considerable scale, of' the A.uf!trittJl Guncotton, applied; to Ilr. Abel 
tor permission to experim.ent upon hie eyatem ot mamJ1"actut'e, anc1in 
1868, lfr. Abel accecled to their application to work hie prcoess UDd.er 
license, with the stipulated aereement that B.If. Cove:mment would have 
tull use of his patent w1 thout 8.l'l7 drawback whateftr. 

~d.er thi!J Apee1!lent, no Royalty bas ~ p"it1, by 
Messrs. Prentlce &: Co. to Mr. Abel tor euppliee of compressecl 
Guncotton to Government made from time to time. 

lIessrs. Prentice as beirlg the onl7 people possessing the neces8a17 
enterprise and confidence to enter upon the l!Ia.JiUf'aoture ot Guncotton, 
at a time when a 'Ve'r7 general prejudice exiated. e.ga.1not this material 
insisted upon the natural al1d reasonable stipulation ot an exclusive 
licel'lSe, hence, as t1'.ere exists at present no other eatistaoto1'7 
process tor the manufacture ot Guncotton than that developed bT 
1Ir. Abel, V,essn. Prentice are the sole manufacturers ot this material. 

Ths period. baYilsg arrived when U.It. Gcrw.trJDeDt has 'become alive to 
tbe special value ot Gu1'1cotton,as the explosive agent tor Torpedoes an4 
1t111tary ErlgtMer1ng purposes, the Ssoret&rT of' State tor War la in a 
position to establish a Factor" for tbe production ot the material, 
according to the system elaborated by the War Department Chemist, with the 
power of availing b1mselt to ths fullest extent ot the special1alowledp 
end aperience which have resulted. from tut gentleman's labours 111 
oonmction with thle material for the last seven 19ars. 

I'oreovor. supplies, ln addition to BUCh a.a will eftntuall.)' be 
obta1n$(\ from the Covernment Factory,. can be drawn from the manufacturers 
ot this .material without PB3DlSnt ot Bn7 R07S1t3' to the lmentor ot tbe 
process tor produeing 1 t. 

It l'leed scarcel7 be stated that in 8 manufacture involving great 
niceties tor tbe p1"Clpel' tulti1ment ot chemical operatiOl1S,. those "ho 
first carr:! out such a manufacture upon a con.eicterable scale have to 
overcome ms.n.r ditf1culties, involving money outlq am muoh expenditure 
ot time. 

The manufacturo of Guncotton by a tew hundred pounds at a time, as 
carried. on by Mr. Abel at ' la1tbam Abbey and Woolw1ch attords but ver" 
ellghttoundat10n upon which to start a manufacture at the rate ot 
eevere.l tons weeklT_ 

Unless full access be had. to the works ot the 801e present 
manufacturel"S ot compressed Guncotton, who have worked the th1q out 
prs.ctlcallT to its prese.nt state ot perfection, thoee entrusted with tbe 
8Stabllsbment of a Govemment FactOl'T rill haYe to go OYer the gro1md 
which has been travelled. over by hsars. Prentlce at their prlYate cost, 
and, wen w1 th the fullest co-operation ot Mr. Abel, I.IIal'l)" months must, 
in that call6, elnpse betoH the manufacture ot CW'lCOtton ia pt'Operl1 
developed at Waltham Abbey_ 

/It ••••• 
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If, on the other ham, Messrs. Prentice are willing to give the 
Government the full benefit of the practical ezpeJ1.ence e.cftuired b,. 
them up to the present time, the Waltham Abbey 'lofts will, with the 
aiel of Mr. Abel's special knowledge of these subjects, start at once 
upon at least as good a working basis as that of the Stowmarket Wol'ks 
at present. 

Messrs. Prentioe have ottered UPOD ce%'tain concl1tions not onl,. 
to give f'Ull aetails reganliag their manutact017 to the Superintenc1ent 
of the Government Works, but also to gi VG him the benefit of substantial 
improvements, to whioh they see their wa.y tor adoption in arrr meslon 
ot their Factor,y. 

'l'he ofter made by Uassrs. Prentice in the first instance to 
Colonel Toungbusband and aftenrarda offioially "7 letter, w1 th respect 
to the suppl,. of compressed Guncotton to Covernment. ls to the effect 
that an ord.er for 200 tons, at the rate of' t.o sh11l.1ngs per pound, 
would enable them to incur the outl~ necessary for a sutf1cient 
extension of' thelr works to compass the delivery ot Cuncotton at a 
rate of five tons neld.y_ 

Two shillings per pound. delivered free of oost, is the price at 
which Messrs. Prentiee have hitherto executed orders tor compressed. 
Guncotton. 

In oraeI' to compare thiecost with that at which it may be 
expected to manufacture oompressed Guncotton at Waltham Abbey, tbe 
following approximate estimate is subrni tted. 

1 lb. ootton 

3 lb. t1itr1c Acid at 64 .• 

9 lb. Sulphuric Acia 

Deduct rune ot waste 
acid to be seld at tbe 
rate ot eight pounds 
at 14. 

:For 1.6 Ib ot 
Guncotton 

llatari&1s tor 1 lb Guncotton 

Wages per Ib .. 

Coals and. Sundries 

Guncotton per lb. 

s. d. 

1. 6.00 

o. 2. 5.25 

4 

o. 2. 1.25 

1. 8 

To this must be added the charges tor Interest on plant maintenance 
and euper1ntenclencea 

It is probable that with the impro~nts in detail or manufacture 
wMch mo.y be gpected to ~ made. the cost, &0 above estimated, will 
be reduced in time, but in the present state of tbe mrumf'actUl"e the 
cost cannot bo fairly taken at a lower estimate. 

/It ••••• 
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It appears b'om the above that Ye8S1"8. Prentlcets proposed 
charge would leave a margin ot about 44 per lb. from which they must 
cover cost of' carriage; ana the outla.r to be 1Dcurredln more than 
doublirlg their er1st1.ng Works, which only sutt1ces to meet private 
demands • 

. In addition to tbe supply ot 200 tons of'Guncotton at 
two shillings per pound, Government would receive from !lessrs. Prentice 
practical information ana assistanoe indispensable to the ezpe41 ttous 
establishment of' the Waltham Abbey Factory UpOn a eatietacto1'7 working 
basis. 

llovember 18th, 1870 
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