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1. remarke on • l ' s second 00. on GUI'lcotton must con 1st chieflY' 
in confirming the tatements therein contained. 1 t e pOintsreterred to in 
it are wit in m:J bo le, little can b e on them beyond 
rec pitulation. I propos t owevsr, to otter fe en 1"0.1 observations on 
the principal points of the mo . ,divi!:!. them intot-

1. - The et blisbment 0 a Government FactoI7 of Guncotton, 

2. - The moditioations whioh hav been propose in manufacture, 

app11c t10n of this losive. 

2. In t utumn of 1870, the Seer ta of St te tor a.r bavi had 'betore 
him several R ports on the value of Gunootton forllta17 purposes deoided to 
establish a Cov mm nt to tor 1 ts atut' on the system inv nted by 

• el . After an inv ati tion ot t si es~a11 hI ,am consideration 01 
the proc see to 'be foll e 111 manufaoture, it s et termined to erect tb · 

01'ks a.t alt Abbey, and the Superi t ndent was directed to consult .. Abel 
on a.ll matters connect d w1 th the arrangement ot t orks, and in proViding 
the necese ~ ne tor manufacturing compressed Guncotton on hie syete . The 
orks ere 00 ne d early in 1871. 

3. In consequence ot t destruction of the Sto et Factory bl explosion 
1n August 1871 while tb l'Ialtham Abb orks • re still in pro sa, the 
Secretary of State de d it neoessary to institute a full enquil'7 into certain 
pOints ~tsnding the manut eture, mp10yment, an stor of Cuncotton, 
espeoie.11f' as r d.s safety. 'The Committee appointed tor this purpose obtained 
and studied all procurable documents relati to the bistor;y and pro ess of 
Guncotton, including reports of ~rime.rrts th t had be n d up to that time, 
and ha taken vide 0 from mal'l7 reons who had e:s:periene in the 
manufaoture, use or transport of thi substance, e their report on t 
13th Dee mber, 1871. 

4. A report of the Coroner' s Inquest hold on t de t a caused by th 
Stowmarket explosion a de to you 1 diat 1Y' on it conclusion. Sine th t 
time the whole of the technioal Videnoe adduced at t Inquest bad been printed, 
and also an elabo te report by jor jendi upon his en :u1rY into the oaua 
of the cataatroph . Having had th advant o~ attending t e Inquest and 
he ring the whol of t eevi enoEl, I am full, convince that the B:pon:tabl oua 
decomposition of the m tonal, which I' suit 1 explosion, as cause b,. desi , 
and not by tm:1' acoidental or inherent defect in the anutaeture . 

5. In cordance rith t opinions expressed in t Ccmm1ttee ' s report of 
13th Dec iber, 1871, t e altham Ab y 0 El were order d to be: completed on 
the original est St w1 th th exception of the ii drying process hich 'it 

s cont plate ould oarrie out lse. ere. 

6. regards the eto of Guncotton on a large o&1e" experleno was 
wanti , the Committee t erefore proposed to ascert in wheth I' the acoidental 
i tion ofStor of dry Guncotton would neoessarily be follow d by xp1osion 
U!'J.d r anycireumstances in which Gunootton 1rOuld be stored for Servioe. 

periments w1 th t s vi w near Hesti in April, 1872, which re 
descrt ed in the Corzmitt et s port .t d 25th duly of t t year. The r eult 
she ed that whil t under cart in conditions a Store of dry Guncotton, 1ft ted, 
mi ht not 9 folio by explo ion, f'et under ot r conditions, · xplos1on would 
take place. '!'he Committee therefor reoo end t t dry Gtmcotton houl und r 
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all circumstanc s be t ated as n explosiv . Damp Guncotton in the oondition 
in hioh it is ordinarily store w foun practicall uninf1 hIe. 

7. Further exp riments r 
in '3' of this ye r, ith 'h 
quantities of damp Guncotton 

sto ere oarried out ne tbourne, 
object of asoertain! ther, if l~ 

Buoh s bo ib-proof azines,. 
ere i ted ith soli y oonstructed buildings, 
an %plosion would r sult . 

The Report of thee exp r1ments is :t d 3rd June, 1813, and. sho ed that 
a stor of d p Guncotton be consi re perfeotly free from all danger of 
explosion. 

8. As to oditie tions proposed by • Abel in manufacture . Under this head. 
ar ino1u e v r ~ tters of detail hich h ve s ste themselves to one 
or oth r of us in th pro ess of the manufaotur , tending to simplify the 
prooesse , or improv the final produot. So of the e are v 'r:I import ,and 

d.u to .. Abel ' s speei . owl dge and experieno in de ling with this 
teri 1. 

9. The substances call bym itr:t t1 Guncotton, in the form of 
oombination of nitrate of potash ith Guncotton, and of nitrate of sod 
Gunootton, are nO'fl under experiment . The tormer gives promise of very 0 
results, an can be produeed, ., 19h for we ht, co i era'bly oheaper than 
ordinar,y Guncotton n suitabl arrang nta have been e for its manuiacture. 
Thes consist principally in preservi the s turated solutio of s Itpetre 
s ueee d out duri the op ratio of pressi • 

10. Experi nts it et eompresse Guncotton for Torpedo s and ' neeri 
purpos s ar n in pro ess. It has be n eroo trated that Guncotton discs, 

turated th ater, can be explod under certain 1m conditions; ut the 
r lative effect, as oompared it dry Guncotton, the precautions to be 
observe in order to develop the full po er of the explosive, ve not y t been 
tull ork out . ough has, how v r, been established to show the great value 
of t s i covery, for hile Guncotton in this stete is store in safety as an 
uninfla.mma.bl substance, it e be employe thou preparation as an explosive. 

11. The pplic tions of Guncotton to th explosion of shells propose by 
• 1, and ascribed in hi mo . are Iso un er trie.l . The experiments 

alree~ are promis1 and clearly establish t pract1c b11ity of ploying 
Guncotton for h Ils in the m nner proposed. 

12. A great future 
stet,- in manufacture, sto et tr 

ot er explosive, hile in po er it 
ch 1 t has be n compared.. 

9th October, 1873 

for Guncotton. As regards 
use, it is unriv lle by ~ 
n surpass by substanoe with 

(Si e) 0 •• Young shand, 001 . R.A. 
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In contin tion o~ mo. prepared. by • Abel f'or the 
Director of Artille17, 18th ov ~r, 1870. 

1. lit · referenoe to § § 11, 12 and 13 of the fo er emo, 
desorib the improvements in t , manufacture of Gtmcotton 
for whioh • Abl secured th patent in 1865 hioh as 
relinqu1she by him in JallUary, 1872, it shoul be, poirrted 
out that t e new syste of manuf cture brought out b,. hi 
consist in the applioation of the well known proo sees nd 

hinery ed in paper m Ilg; to th puri£'ic tion of 
Guncotton d its oonversion into convenient forms . The 

neral ode of pply1 those prooesses eto. to Gunootton 
did not differ from their applic tion to paper t rlals, and 
oonsequently no publio fund 'ere devot to tb le. oration 
of the p1'Ooess pe.tente by .. Ab 1 . Its subsequent 
pplioation upon aacturi sc le W ork out solely 

at private eost by . !'Ssrs. Prentice, ho began to employ the 
process experiment 117 in 1861 and bee exclusive license s 
under th p tent in 1868 (as stated in § 13 L. O. ). er the 
Patent been taken out , eo s 11 quantities of th 
oompresse Gtmcotton for th use of the first Government 
Committee on Guncotton e~ produced with existing paper 
maki an w ski maoh1n ry in th Roy 1 Arsenal bet eell 
1865 and Dec mber 1867, exclusively with the vie of 

pply1ng oompress d Guncotton to Art!ll r:f and Small Arms 
(vid.e § 14 of former memo. ) ut the ma.nuf cture of compressed 
Guncotton s article of co ree as, in the first instance 
elabor te at Sto et, wit out e:tr3 aid ha:tever from 
Public s . 

2. In August 1870, • Abel submitt o. to the 
Director of ill rYt dir oti ttention to th 1 portatIC 
of establish1n a Gov nt ory for the manufacture of 
GUncotton aoeordi to ht system ith t view of preventing 
monopoly, and. exercisil'l lnore sed oontrol on the quality of 
a.ny suppli S obt in d from the trade. His original s stion 

s to produce the Guncotton t e.ltham Abbey and. to pply 
t pulp1Jlg and pressing prooe es at t Are na! 1 th 
%1sti ohift ry. • A el t s • w s r f rred to the 

President of the Committ on losives and the 
Superintendent Roy 1 Laboratories who reported it desirable 
that the oompl t manufa.cture of compr ss d Gunootton should 
be cri don t alth Abb y . Subsuently the 
Superintendent Royal Gunpo der BOilory assisted by 

jor Seratohly, H. E. an • A'b 1 prep red an estimat ot 
the cost of ohinery eto. for t e establia nt of Guncotton 

orks upon small seal t " 1t Abb .'1- The, pr p~mtion 
of orits, upon the basis of thi estimat was pproved of by 
the Secret ry of St te for ar on November 9th, 1870, and the 
Superintendent Royal Gunpowder tory' as instructed to 
consult • Abe1 on all question reI ti to the arrangement 
of the Works , etc. 

3. On oeipt of instruction to prooeed ith the 
pr paration of the or s, Colonel Younghusband (November 10th, 
1870) ur the importance of conoludi a contr ot w1. th 
esars . Prentioe tor t supply of quant1t of eo pressed 
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Guncotton, upon b . sis Mch e d NCOtlllllfmd and bieh 
includ ' the stipul tion tbat, provide an order to the 
X'tent of' 200 tons re ven them, which would arrant their 

incurring t coat to th 1:1 ces . ry enlargement of their 
ork, the should. furnish the Government with all details 

requir d, re p eti the ment and man ment of their 
orks. 

4. On th 15th ove ·ib r, 1870, the urveyor General of 
Ordnance sent for • e1 ceiv from him a verbal 
t te nt the substance of which as ftenards embodied by 

dasire of Sir nr,y Storks in t e" ran um on Guncotton" 
tt d to the Director of Artillery on Bov mber 18th, 1870. 

5. e correctness of the stat nt made by • Abel in 
the conolud.ing part of that mo. with respect to the 
res onable n ture of the pric w· ch t e U!1Cotton Company 
de for 200 ton of Guncotton (2e/-a per lb) on t e 
t.md rstandi that th ~ ere to :f'u.r.nieb Colonel Young usband 

th all information which could aid in s tting on foot the 
Cove nt Guncotton or s, have sen co i d by the first 
,-ear' s xperlance at altbam Ab e eost of compressed 
Guncotton produc d t the ne arks duri th first year 
has 'been 2a} ~ per pound. 

6. Tb Co tract w1 t the Guncotton OompanJl' tor the supply 
of 200 tons of Abel ts compres e Guncotton as conc1u d 
shortly atter the emo 4I refarre to s eu mi tted, and 

• Abel then prep r d a SpeOific tion inclUding ri d t rms 
of eb ca.l inspection. This as submi tt d by the 
Superintendent Roy 1 Gunpowder otOr.1 and himself, was 
ace pted by th Company to vern supplies made by them. On 
their Contract bei aocepted, th y at onc UJm1s ed the 
into tioD desired, to aid i the est lisbment of th 

t eJ. t am Abbey. 

7. The Sto t Co _ e:rq s not in post tion to commence 
d Itv-eri supplies to GovernmGflt until th sU1l.1ll.er of 1871. 
On July 12th they made the fir t delivery of 10 tons a.t 
up or Castle an a s cond delivery of corresponding quantity 
was made on at 11th; the first delivery- lw.d then been 

ampletl by the ar Department Chem!st,and as under exa.min-
tion hen the explosion ocourred. (on A t 11th, 1871) 

w ch destro d the Sto rk orks . 

8. he cause ot the explos10 et was mad the 
subject of very searcbi en uiry" duri the Coronerts 
Inq st t vd th th assietano of the Hom Of'fio and of the 
G cotton Co t e, SCientific n of eminence being e ea 
to invest! te th subj et . 

9. The Nidenee produced conc1us1v 1y establish d the 
to110 i facts. 

(a) that the explosion s eaus 
ignition 1n on of the zines, of some e highly impure 
Gunootton, tormi p l!'t of' a b to inoluded in th second. 
supply sent to upnor for Oovernment; 
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(b) that th <1ua.ntlt,. 0 id. foun to exist in portions 
ot this impure Guncotton could not possibly h ~e been 
aeei ntally left in the t rial duri manufacture, even if 
only thepl'eli~ purifyt process been pplied, and 
that st car lessl,; 

(c) that the acid must have been add cl to t e finished 
disos of Gunoo- tOil, b CQuse of th irregular -:mer in hicb 
it as found 0 b distributed in one and t e same alike.-

10. After protr et nquiry the v rdi.et returne as to 
the eKeet that th sai explosion" s produoed by some 
person or persons unknown addi sulphuric cid to the 
Guncotton subsequent to its pass). all the test r qui d by 
Government tt • 

11. A special examination into the c us of th esp1osion at 
Sto ma;rket EJ made for the Home Of tic by jor V. D. 'jendle, 
the Governmant Inspector of Po der zlnes, to., ,and in 
the ela or te reJ)ort submitted y him" he stte as his 
conolu ion th t th acoidnt s due to th spontan OUB 
explosion under th acesl rtin influeno of hot we ther of 
some impure Guncotton th itnpUl'it.,. oonsisting in the pres !DC f 

in the Gunootton, of a large antity of sulphuriO aoid or 
ad sulphuric nitric acids, which cid 11M1,. 

eiid cl b some ~reon or persons uriknod, atter th cotton had. 
passed th 0 t regular prooesses of . nfaoture 8Jl4 
testi ft • 

. 12. It s th refor conclusively' established. by the 
en uirles instituted. that the explosion at Stowrna:rket was 
not attributable to n 1ia.bilitY'to spontaneous decomposition 
of th taria! pro 1"13 manufe.ctur d acoordi to the i mprove 
system, but as n - to circ tanees havi no mol" conneotion 
wit the stabili t1 of Gunootton, than the aeo1clental or 
intentio 1 introduotio ot luciter oh, or a. nail and 
flint ihto Gunpowder oul ha"'e with th st bili ty of .!b!1 
subst 09 .• 

13. Notwlthstandi the conel ive natur of the results ot 
en uiry into t ace! ent, th Seol"et ary of State for ar 
ent rid d a natural besit tion to persist in the employment 
of' compressed Gunootton as a servioe explosive ent,. and in 
the rect10n of Gunootton or s i't altham Abbey, without 
addition 1 inv stigat10 an ample confirmation of the 
evidence. oollected dur'i t e Inquest byjor jend1 I-

that Gunootton ooul b manut otured., stored, and used th 
safety. Th oompl tion ot th Government Factory as t eretor~ 
suspended, a.m s. Sp oial Co tte eonsisti of Oftioers of 
the ~J Artillery'. and ears. an ev re.l Scientific 

n ()f eminence aapPointeiby the Seor tary of State for War, 
to !'Sport het r thmployment of Guncotton as attended 
with such unoertaint.y or peril as to render 1t . dvisable to 

ban-don the ufacture nd use ot the ma.terial" f whether 
t e annfaotu of cottOJ'l an it storage. et, or dry. 

are tt n ed with Clan r, b th I" the material either 
pure or impure, was 11 ble to sp~nt oue oombustion, and 
conse ant aocidental explosion. 

Supplementary enquiry into the best moof storing 
Guncotton as also inelu $ in the Committe f S 1 bours. 
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Chemist to D. of A. 
2'= 2.72 and 
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14. In l)ecember. 1811, the Committee submitt e. 
preliminarr port, in w oh they stat, s the eonclusiofts 
arrived t by careful enquiry -that the employm nt of 
compress d Guncotton is not attends either with uncertainty 
or peril but s an :x.plosive agent , it is' effective, certain, 
safe" a.ndeasy in mp1oyment" . The express t mselves very 
favours: 1,. th respect to the safety of manufacture, and 
the stability ot oompressed Guncotton, produced. acoording to 
Mr. Ab l ' s syst ,and whil ' aeprecating the drying of the 
Guncotton" in or n ar a town, according to the plan pursued 
at stowmar et, they consider t . t a saf method of drying 
oan readily be devised. Finally, they st t that ther is 
no reason w the manufacture of oomp ss d Guncotton should 
be Un uished by th er D p ment .. 

15. Consequent upon thi f ~ourable Nport orde1"sere 
given in January lW12', to complete the work at Itham, 
an ufaotur commenced in Februa.ry l1J12. 

16. In eo-opel'atl.on ith Colonel Yo husband in the 
arrang ntof the orks,. Abel s ested.sev ml 
, ditto tions in the od of ufaeturing previously pursue 

at S 0 . t, tho option 01' w cb have combined to r e 
Consl. erably the standard of quality of the material produced, 
as re rde explos'iv po r, purity, and uniformityc. He has 
eontilltl d up to the present tim to evot ' t'tent1on to the 
improvement of th manuf tt.l"97 thus, a simple modit'ic 1;1on 
introdue cent 1.,. " at hi s b stion, into the washiIlg 
process s not onl? raised he sta.ndard of purt ty ot 

terial v ry impor t 1y, but al 0 b1 fa.ir to cheap n 
the anufaotur·e by gr atly o~e.11i the purifying operations. 

17. h 1812, • Abel submitted to th 
Direotol' of 1l1ery an ccount 0 esults of con id rabl 
promise obtained by him in applyi his syste ' of manufacture 
to t e production ot Gunootton preparations some of Mch 
app ared to possess a aided vent G over simple compressed 
Guncotton .. 

GS preparations conai t of nitrates or ehlorates, 
e . g. s 1tpetro or oblorate of potash lnt1 :t 1:1 incorporated 
lth Guneotton pulp, in aue proportions a.s to develop the 

full eXplo 1\1' pow r of the latter, - the minures beiXlg 
ithe-r p1"ess into disc or granulat • Thus t e 
inoorpo~tion of Gunootton with about one-trd of its 
eight of sltp tr , furnish s ' t~rial (call d b, 

" Abel ni trated Gunoo' ton) hioh is decidedly more po . rf1ll 
than compressed Guncotton ,bulk for bulk. n quite as 
po ertul eight for eight. 'ith th v t of r placing 
one-third. of the Gmiootton by teri81 of about .one-fourth 
t e val e. 

The t'ni tr ad Guncotton poss ss s soma other ad: nt s 
ov r t or 1 ry compressed t 1'i 1 espeo1al.ly with 
r ferenoe to its ployment in the 1d, and for mini 
purposes. 

18. e' Ab 1's ne i rovements in Guncotton w r referred 
to t Speci 1 Commtttee on Gunootton for 1nv stlgation. 
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Chemist to D. of A. 
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Experiments are still being earri on by t ~ Committee in 
conjunction ith the Royal rp 0 Committ a 

th the ob t of thoro y eompari the relattv its 
of nltrated ordinary Gunootton. 

19. In the covs of • A el ' s xperimeni:s on the 
d.etonation of nures of G otton thsaltp tre, and with 
other ubs ane hie ssi t nt ro n found that compressed 
Guncotton m1 t be exploded l' eto :tion h 1'1 in p 
st te provided ,suttiei ntl;r l~ ftpri er" of dry 
,compresse Guncotton as deton ted in contact wit it . 
Furt r investigation o£ t is ubjeot show that even tf 
Guncotton dt CB are satur t d with ter (containi from 
30 to 35 p r oent) the be dato ted by eansoi a disc 
of dr Gunootton, explode by a detonator hen inclos 
contact i'llh t et :t rlal. . Compressed Guncotton as it 
leave the ~ aul1c pr ss, contains about 15 per c nt of 

t r, in this atat it is almo un1grdtable when red 
hot bod3 is b Id in conta.ct t it, if soek in water for 
a. sbort tim it a sorb bout 15 per oant mol' , and. it is 
then absolutely unignitable. Holes ma be bored. 11'1 the t 
discs without the s11 e t ria of i t1.on~ by ana of a 
red hot iron or by ordinary 0 i rJ'laChinea . If t ::r are 
pI oed in a fir the ater 11 &au lIT be expelled from 
t surfa.ces of thediscst an these will S oulder long 
be.iore they are suffioiently dry en to burn r pidly. It 
f.oll0 a there for that wet Guncotton may be confid ntly 
stored. s a non-explosive material, i£ sa.turated. ith w tar, 
an pa.c d in prope71Y' elos ' receptacl s, and that in order 
to apply ita explosive po era it 1 not n esssar,v to dr.Y it, 
provided a disc or piece of dr,y oompr ssed Guncotton ot 
suff'toient s1z be xploded in contact with it, by m an of 
a. dato tins fUze. 

In ovember, 1872, • A. 1 reco en.d.ed. that %periments 
de on the smplo nt of compr seed: Gtmcotton in ,the 
or et stat for t . purpos s to which ..m Gunootton 

had bith rto been pplied, an tb sub &et s referred. to 
the Gunootton 00 tte . .. 9r1 nts of various kinds carri d. 
out by th IX! in oonjunction with th Royal neers and 
Torp · 0 Co tte hav alre d onat tM that the explosive 
force of comprease Guncotton i t rate not iminished 
by e 103'1 in it the damp or et state, and • Ii. el has 

o ntly d onstmtthat the v locity with hioh detonation 
is transmi ted from mass to ss of oompressed. G ootton, ie 
decidedly greater . th t et than th ,t rial . It has 
also been found that provided the individual discs compos! 

ohar in e. su marin mine in contact . tb ea.ch other 
t so part, nd areclo e1 surround! the ~r1m1 ohar 

of Guncotton (anelo d in a tertight ease) the char 
i effectively exploded b th 1 tt r ev n if the mine 
(or torpedo) is entirely filled up with water. It follows 
-therefor th t le in mine, c a.l' d with compr ssed 
Gunco ton ould not interfere wit tb explosion of the 
latt r provide the m priming charse nd fuze be p~perly 
protected f'ro ocese of ter. 

21 . Oommittee on GW'lootton, baVi been instructs to 
report whether the storage of Guncotton either t or dry, 
is !leOSSS ily :ttonded ith d r, instituted serie of 
xp rlment ne e, in April 1872t wit dry compressed 
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Chemist to 
Comm4ttee on !!plosiv 9 

1. 1t.73 

24. In A.pril , 187:S, r .• Abel communica.ted to t e 
Co tt e Ori E:J:ploaives tb result of some xpel'1 nts of 
an entirely novel 0 meter, Moh he d instituted on th 
pplioat10n of Gunootton in shells . He showed t t by 

detonatins v ry small charge (9 half an ouno ) 01 
eo pressed Guncotton in shell, t i lled lyh ater the force 
suet emy developed i.s so unito~ transmitted i n all 
iractions, by th in.oompressible fluid, that t eh 11 is 

bro en up into a. number of ants 'lie m~ times greater 
than those produced by e plately filIi th shell ith 
powder (or ith a mol' violent explosive nt) the fragments 
being cattered with consider bIe fore . The p0981 ilitY' ot 
applyi the common ah 11 of ela guns to fUlfil the 
functions ot a. Shrapnel, by- imply subst1tuti1't8 Et. special 
luee' a e arge of water, in p1ac of po der, was thus 
emonstrated. • Ab 1 also shc ed that Guncotton the sde 

employment of hloh in shells of large ca.libre h been in 
vain ttempted in varlet of' a was susceptible of 
.application ith pert et afEtty by c arging the shell with e. 

xtura of Guncotton pulp, or small pellets or grains of 
'Guncotton and at et, sufficientl)" large "primer" of 
compre sed Guncotton for eff eti th d tonation of the t 
char susp Mea in at r being tt hed to t service 
conoussion fue . 

If d. ton :tiv force eveloped by t ls priming charge 
is transmitted by the ater to eac partiel of Gunootton 
betoX' the shell is burst n t the latter, hile pe-rtectly 
protect trom explosion by the shoe of the dischar (by-
b i suspended in the at i.th c the shell is filled.) 

y be e to $xert 1ts fUll estruotive force, thus 
convert the shell into Si mine. These mod s of apply! 
Guncotton in shella.r pr~s nt under .investi tion by the 
Commatt e on Explo ives, ho re determin1 t e relative 
merits 0 the ohar ot Guncotton and. :t ~ for large shells 
wit · that of picric powd t't powerful xplosiv agent d.evised. 
by • hel eom Y' rs since tor employment 1n shells . 

25. It Will be se n from the facts l'Scorded in the latter 
part of thi.s memo. t t ' . Abel t s continued 1 bou:rs in 
connection with Guncotton since t axplosion at Sto arket 
(a.n hi relinquishment of his patent rights) have result.ed. 
in important improvements in its rna.nufact l' and applic t1on, 
an have opened up prospects of further development ot its 
utility as a very saf an po rful explosiV ag nt . 

(Sign d) , .. h 1 

2;r4 September, 1873 




