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MEMORANDUM OR GUNCOTTON

In February 1862 the Austrian Covernment offered to commmicate to
Her Hajesty's Covernment, confidentially, the details regarding the
manufacture of Cun Cotton and its proposed application to Artillery,
Small Arms, and Mining & Pngineering purposes, as elaborated chiefly
by Baron von Lenk, from the data originally furnished im 1846 by the
discoverer of Gun Cotton M. Schonbein.

¥r, Abel was first commmicated with, relative to this offer by the

late Sir B, Hawes and Sir H. Storks, and ultimately Major (now Lieut,
Colonel) C.F. Young, R.A. was seént to Vienna to inspect the experimental
Guncotton Factory at Hirtenberg, and to collect such information
regarding the production and application of this materisl es the Austrians
were disposed to furnish.

Bajor Young's Reports were submitted to the Var Department Chemist Yy
desire of the Secretary of State for War, and Mr, Abel was instructed
t0 examine into the merits of the system of manufacture as pursued in
Austria, and to institute investigations upon the stability of CGuncotton
and its susceptibility of application to warlike purposes.

In 1862 the British Association for the Advancement of Seience appointed
a Committee of Chemists and Engineers to examine into the merits of the
Austrian method of producing and applying Guncotton, which had been
petented in this country, and sometime afterwards lr, Abel was authorised
by the Secretary of State for Tar to communicate to that body the main
features of the informstion received frem the Austrian Covermment and
ths results arrived at dy him 4n his experiments at Yeltham Abbey and
Woolwich, commenced in 1862, on the manufacture and properties of the
materiale This he did at the Newcastle lMeeting of the Association in
1863, hies Reports being pudblished in the proceedings of the Society.

In consequence of communications betwoen the Govermment and the
Britieh Association, the Secretary of State appointed (in Feb. 1864)
a Committee under the Presidency of £ir Idward Sabine, President R.S.
consisting partly of members of the British Association, and partly
of Covernment Officers, "to enquire into the properties of Guncotton
as a substitute for Gunpowder®,

This Committee requested lir., Abel to continue the investigations which
he was carrying on into ¢he manufacture, composition and properties of
CGuncotton, and the results of his labours were embodies in two elaborate

- memoirs which were published in the Transections of the Royal Society in

1866 and 1867, for the second of which a special honoradble distinetion
was conferred upon bim by that Soclety.

At about the period of the sppointmert of the Covernment Committee,
Fessrs. Prentice of Stowmarket entered into arrangements with the
proprietors, in this country, of Patents for the manufacture of
Cuncotton according ¢o the Austrian system, end they carried on for
a short time the production of the materizl and its conversion into
¥ining charges etc. according to the system laid down by Baron von
Lenk, It was not long after their works were in operation that a
serious accident resulted from the comparatively dangerous nature of
some of the manmufacturing operations as carried on according to the
Austrian System.
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8. The results of various experiments instituted by the Govermment
Committes on Cunsotton upon the spplication of this material to
nilitary purposes showeds

(1) ¢het Guncotton as made and used by the Austrians
could not dbe employed with safety in Small Arms and Ordrance:

(2) that it possessed some decided adventages over Cun~
powder in blasting cperations, provided special precautions were
attended tos

(3) that in order to employ 4t in land-mining or sub-
marine operations with any prospect of advantageous results, it
was necessary to confine the material in vessels of very considerable
strength for the purpose of developing ite explosive force.

9« The uncertainty of success in its employment for lands-mining
operations was illustrated even before the appointment of this
Committee in the course of operations of demolition carried on at
Corfu, in which Gumcotton supplied by the Austrian Govermment in
strong packages specially constructed for the purpose, falled to
furnish satisfactory results.

10, lir. Abel's investigations into the causes which gave rise to an
occasional tendency to decomposition in Cuncotton manufactured
according to the Austrian System, demonstrated that these consisted
in the retention of impurities within the long fidbres of the Cun-
cotton, even after the material was subjected for several weeks to
the mest searching purification.

11, To set eside this defect in the Guncotton made eccording to the
Austrian plan and also to obtain greater control over the explosive
power of this substance than was afforded by von Lerk's method of
marufacture, lr. Abel devised in 1865 a new system of mamufacture
which consisted in reducing the Cuncotton ¢to the form of a
very fine pulp, and in converting the finely divided Guncotton or
Pulp into solid highly compressed masses or into sheets or greins.

12, The prineipal advantages presented by lir. Abel's system of mamufacture
over that worked out 4n Austria are shown in the following comparative

statenent.

Austrian Process Abel's Process

Long staple cotton of the best Ordinary Cotton Waste (such as
quality has to be employed is used for cleaning machinery)

is used.

The process of manufacture The process of manufacture from
cccupled at least four weeks. the raw material to the finished
' compressed guncotton, occupies

four days.

Even after the most elaborate The fidre is reduced to minute
purification the finished Gun- particles which cannot retain
cotton still retains impurities enclosed impurities eand the

locked up in the fidres, the puri- process of purification is of a
fication being chiefly superficiel, most searching character,
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Austrian Procoss

The finished Guncotton may there-
fore still be lisble to be acted
upony in time, by these impurities
ard to undergo a change.

The operations of converting the
guncotton into the forms in which
it was used for mining and other
purposes, had to be performed with
the dry material, and were highly
dangerous,

The finished Cumcotton is dbulky,
its equivalent in Cunpowder
occupying at least the same space
as the latter,

If by any aceident a store of
this Guncotton becomes ignited
it explodes with violence, as the
material is in 2 loose and porous
condition and therefore very
repidly inflarmadle.

In order to employ this material
as a mining or blasting agent, or
‘inTorpedoes, it is necessary to

confine it very strongly.

Abel's Process

The finished Gumcotton is perfectly
stable, even when exposed to
tropical temperature .

The whole of the manufasturing
operations are gbsolutely safe,
the guncotton being wet through-
out ell the processes, and there-
fore quite wninflaommable. The
drying of the finished materisl
is the finzl operation and may de
postponed for any time, the
conpressed guncotton bdeing stored
in the damp wninflammadble state.

The finished Guncotton has a
density or compesctness nearly
equal to that of Gunpowder, and
the equivalent of the latter
occupies thorefore considerabdbly
less space.

If compressed guncotton is
inflamed even when enclosed in

packinz cases, it does not explode,
but simply durns repildly. (Many
instances of its great safety in
actual practice are on record.

The compressed Guncotton may be
made to0 exort its full destructive
force without being confined at
2ll, and when used in Torpedoes
it i3 only neceesary to have these
of sufficient strength to enable
t0 resist water pressure.®

*The lest specified advantage of Cuncotton made according to
Mr. Abel's system, was first demons¢rated by Mr. Brown,
Asaistant Chemist to the War Department,

In April 1865, Mr, Abel took out a Patent for hie system of manufacturing

Cuncotton.

Botween 1865 and 1868 (whon the Cuncotton Committeo was dissolved),

Hr, Abel carried on experiments at the request of that Committee with the
view of epplying his Cuncotton es & material for cartridges for carmon
and small arms, and the results arrived at by him (which are appended to
the printed Report of the Cuncotton Committee presented in May 1868),
were of so promising a nature that the Committee in their report
"recormended that the method proposed by lir, Abel for forming cartridges
for cannon and small arms, which consiets in reducing the Cuncotton to
pulp and then compressing it into masses of cylindrical or other form,

be further prosecuted™.

The Committee on Floati

Chstructions made numercus experiments from

1865-68, with Guncotton manufactured eccording to Mr. Abel's systems
and in their final Report (peges XVI and XVII) they point out the
advantages which 4t presents over the Austrisn Guncotton and guided by
these, they recommended "that Cuncotton be employed as the explosive

agent in Torpedoes",

-l
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" 16, This recommendation was made (as shown in a footnote, page XVII) before
it was known that Torpedoes cases need not be made of great strength
if compressed guncotion be erployed as the explosive sgent.

17. The recent Reports of the Royal Fngineers Committee and the
Torpedo Committee, recommending the adoption of Guncotton, are solely
based upon the results obtained with Guncotton made scocording to
¥r, Abel's system, the menufacture of Austrian Guncotton having been
moned, before the question of the employment of Cuncotton in
Engineerings operations was speclally referred to the Royal Engineer
Committee for investigation.

18. In devoting his energies unceasingly to the development of the
successful mamufacture and application of Guncotton, lMr. Abel not only
received but scanty encouragement at the hands of the War Office
suthorities, dut alsc had to contend continually against very strong
prejudices entertained by many of those with whom he has been officislly
associated,

The scientific and prectical importance of his labours have however
been fully sppreciated by the Scientific world, and the attention of
several foreign Govermments bas been attracted, within the last two years,
by the results obtained in this country with the compressed material
introduced by Hr. Abel.

19. Baron von Ebner, late Director of the Imperial Fngineer Committee in
Viennz, and who devoted much attention to the application of von Lerk's
Cuncotton to mining purposes, visited England in 1867 with the object of
examining into the new system of manufacture, and, at his instigation,
an Tngineer Officer was sent to this country this year for the purpose
of sequiring detailed information regarding the manufacturs and
application of compressed Cuncotton.

20. Thoe mamfaecture and employment of Cuncotton asccording to the new system
was made the subject of Reports to their Covernments by the
Professional Attaches of the French Fmbassy.

Experiments were instituted by the Government Torpedo Cormittee at
Toulon in 1869, and in the beginning of this year, ¢wo Colonels of the
¥arine Artillery were sent to Fngland for the purpose of obtaining
information from lr. Abel on the manufacture and application of this
material,

Steps were tazken at the ocutset of the present War, to apply
compressed Guncotton extensively to the destruction of submerged rocks
on the coast of France.

21, Officers of the Swedish and Danish Navies have visited England with
the object of acquiring information adbout Gumeotton, and, quite recently
Lieut., Eckermarn of the Swedish Navy was directed to apply to Mr. Abel,
and since his return, arrangements have been made by that country for
extensive experiments.

22+ Captain Schulatsakenka of the Russian Fngincers was sent to England
this sutumn to study the subject of manufacture etc. of Cuncotton, and
the Director Ceneral of Fngineers von Todleben, wrote specielly to
Mr, Abel requesting him to give all information in his power.
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These various officers were all officielly referred to Mr, Abel, and
instructions were glven to the latter to allow Captain Schulatsakerka
to work 4n his Laboratory.

Ho has, as a matter of duty furnished the information which he
was desired to give.

The foregoing siatements show that the important improveniants in the
application of Guncotton which Mr, Adel has developed are appreciated
by other countries,

In 1867 lessrs. Prentice of Stowmarket, who had perseveringly endeavoured
to overcome the practical difficulties connected with the mamufacture on
a considerable scale, of the fustrisn Cuncotton, applied to Hr. Abdel

for permission to experiment upon his system of mamufacture, and in

1868, lr. Abel ncceded to their application to work his process under
license, with the stipulated agreement that H.M., Covermment would have
full use of his patent without any drawback whatever.

Under this Asreoment, no Royalty has been paid by
Nessrs, Prentice & Co. to Mr, Abel for supplies of compressed
Guncotton to Government made from time to time,

liessrs. Prentice as being the only people possessing the necessary
enterprise end confidence to enter upon the menufacturs of Guncotton,
at & time when a very generel prejudice existed sgainst this materiel
insisted upon the natural and reasonable stipulation of an exclusive
license; honce, as there exists at present no other satisfactory
process for the mamfacture of Cuncotton than that developed by
Mr. Abel, lessra, Prentice ere the sole manufacturers of this material.

The period having arrived when H.M. Covernment has become alive to
the specilal value of Guncotton, as the explosive agent for Torpedoes and
Mlitary Pnginsering purposes, the Sscretary of State for Ver is ina
position to estedlish a Factory for the production of the material,
according to the system elaborated by the Wer Department Chemist, with the
power of eveiling himself to the fullest extent of the specisl knowledge
and experience which have resulted from that gentleman's labours in
connection with this material for the last seven ysars,

Yoreover, supplies, in addition to such es will eventually be
obtained from the Government Factory, can be drawn from the manufacturers
of this material without payment of eny Royalty 4o the Inventor of the
process for producing it.

It need scarcely be stated that in a manufaoture involving great
niceties for the proper fulfilment of chemical operations, those who
first carry out such a menufacture upon a consideradle scale have to
overcone many difficulties, involving money outlay and much expenditure
of time,

The mamifecture of Guncotton dy a few hundred pounds at a time, as
carried on by Kr, Abel at Waltham Abbey end Woolwich affords dut very
slight foundation upon which to start a manufacture a2t the rate of
severzl tons weekly.

Unless full zccess be had to the works of the sole present
nanufacturers of compressed Cuncotton, who have worked the thing out
practiecally to its present state of perfection, those entrusted with the
establishment of & Government Factory will have to go over the ground
which has been ¢ravelled over dy Messrs. Prentice et their private cost,
and, even with the fullest co-operation of lr. Abel, many months must,
in that case, elapse before the manufscture of Cuncotton ies properly
developed at Waltham Abbey.
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If, on the other hend, Messrs. Prentice are willinz to give the
Government the full benefit of the practical experience acquired by
them up to the present time, the Waltham Abbey Works will, with the
ald of Yr. ibel's special knowledge of these subjects, start at once
upon at least as good a working basis as that of the Stowmarket Works
at present. ‘

Hessrs. Prentice have offered upon certain conditions not only
to give full details regerding their manufactory ¢o the Superintendent
of tho Government Works, but also to give him the benefit of sudstantial
improvements, to which they see their way for adoption in eny extension
of their Factory.

The offer made by lMessrs. Prentice in the first instance to
Colonel Younghusband end afterwerds officially by letter, with respect
to the supply of compressed Guncotton to Government, 1s to the effect
that an order for 200 tons, at the rate of two shillings per pound,
would ensble them to incur the outlay necessary for a sufficient
extension of their worke to compass the delivery of Guncotton at a
rate of five tons weekly.

Two shillings per pound, delivered free of cost, is the price at
which Messrs. Prentice have hitherto executed orders for compressed
Cuncotton,

In order to compare this cost with that at which it may be
expected to menufacture compressed Guncotton at Waltham Abbey, the
following approximate estimate is submitted.

Se de
1 1b. cotton 4,50
3 1b, Fitrie Acid at 6111 l. 6,00
9 1b. Sulphuric Acid 675
O 20 5425
e d
Deduct value of waste
acid to be e0ld at the
rate of eight pounds
at éﬂc I
For 1.6 1b of ‘
Ssctton Oe 2. 1.25
Materials for 1 1b Cuncotton 1. 33
Wages per 1b. 3
Coals and Sundries 2
Cuncotton per 1b. 1, 8

To this must be added the charges for Interest on plant maintenance
and superintendence.

It is probable that with the improvements in dotell of manufacture
which may be expected to be made, the cost, as sbove estimated, will
be reduced in time, dut in the present etate of the manufacture the
cost cannot be fairly taken at a lower estimate.
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It appears from the above that lessrs. Prentice's proposed
charge would leave a margin of about 44 per 1b. from which they must
cover cost of carriage, and the outlay to be incurred in move than
doubling their exieting Works, which only suffices to meet private
demands.

In addition to the supply of 200 tons of Guncotton at
two shillings per pound, Government would receive from lessrs. Prentice
practical information and assistance indispensable to the expeditious

esteblishment of the Valtham Abbey Factory upon a satisfactory working
basis,

(Signed) F.A. Abel

FYovember 18th, 1870
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