
J'citutific !UttriCIU. 
Compressed Gnn Cotton. Caustic potash dissolves it. 

Much uncertainty prevailed for a long time as to whether 
gun cotton was liable to spontaneous combustion or not. As Through the systematic study.of Abel, an eminent cbem· I have shown in my former articles, it had been used in ist, this material has now attained quite a position in Eng--
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Austria for twelve years, where it underwent the severest bnd, as by means of his analyti�al and. s!nthetical res�arcbe5 tests, and was held by the best autborities to be perfectly he bas found the causes of the mstabllIty observed m that f b t 't t I • 

. t d t f 't . t 1,'I't . . . .  . sa e, u I was a as, reJec e on accoun 0 I s ms aul I y, sabstance, and has traced Its occasIOnal IIablltty to undergo I d 1 th t th t b d d 't ft . 
• • • • I an a so a 0 er governmen s a an one I a er expert· spontaneous combustIOn to the presence of mlllute quantIties . 'th 't t . 1 P f Ab l '  h' 1 bl . . . mentlllg WI I ex enSlve y. ro . e ,  III IS va ua e of foreIgn substances of comparatIvely unstable character, I 'b th f 't d 't' t b . . . . . researc les, ascn es e reason 0 I S ecompo�1 lOll 0 e produced by tbe actIOn of mtnc aCid upon resmous or fatty . I d t " t 11 It" · th f snbstances retained b' the cotton fibers. mam y ue 0 Impun y, g�nera y res� mg m . e process 0 

. . y . . manufacture, from the actIOn of the aCids on resmous matter Some parts of hiS mode of manufacture may be considered . tl ' f tl h d tt d t . 1 th . . .  . . . . .  m Ie Imper ec y was e co on, an cer am y e expen-comparatIvely safe, as he carnes It on with the matenal m a f th 1 t f k . f f h' th wet, there fore un inflammable state. His mode of convert- ence o
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· . .  . f d' . .  . h . . no accI en s rom t Ja score are on Jan . mg It Into a mmute state 0 IVISIOIl IS t e mam Improve- I '  I '  I th t h t f h . I . . , t IS on y III ate years a t e rue cause 0 c emlca ment WlllCh he mtroduced, as It allows of a more perfect . t bTt h' h bI t th I I 1 f 't t d cleansing, and then its conversion into highly compressed ms a .1 I y, W IC e ongs 0 e w 10 e c ass .o �I ra e 
. th . f t f h' h ' l  d'fi t" organIC compounds, has been clearly defined, It belOg the masses .IS e mam . eallre 0 IS mec amca mo I ca IOn� ; life question of our modern high expiosives. otherWise, he admits, one has only to follow Von Lenk s Af th ' . .  . .  f 'd 1 h . 

1 d dh t h· I ter elf mtratlOn a certalll portIOn 0 aCI -su p unc, p an, an a ere 0 IS rn es. . . d h . .  1 dh t th d Th f f t d b P t· & C mtnc, an ypomtnc-a ways a eres 0 ose compoun s, e process 0 manu ac ure, as pursue y ren ICe o. . , 
tl L· 1 C tt C . f 11 more or less, accordlllg to theIr form and structure. From or Je Iverpoo 0 on ompany, IS as 0 ows: l" d l '  I'k ' . 'd CI tt . k d f 'bl f f '  t a IqUl exp oSlve substance I e mtro-glycerme, the aCI s ean co on, pIC e as ree as POSSI e rom o],elgn ma - . . . . 

t . b ht ' t 'f d d' . b b '  are easlly washed out by chnrlllng It wIth water first and then er IS roug m 0 a UlJl orm an open con mon, y emg . . . , 
d th h d' . with alkalme solntlOn. But a granular, flocky, or fibrous passe roug a car m/l," engme. . 1 . . h 'd . b f Th II th bt ' d d . d . t . 1 l' d b matena , ltke cotton, retallls t. e aCI S Wit ar greater e ro s  us 0 ame are rIe m a rIp e cy m er y . .  . ., . 

f t . k t 
' tenacity, partICularly the mtrous and hypomtnc aCids, means 0 a s eam Jac e . I . h . d '  d h d Wh I tId . d 't '  1 d '  I t' d w IlC every llltrate orgamc compoun as a strong ten ency en comp e e y ne I IS p ace m arge ms an care- to retain. fully covered,. .  . . . . ' It is quite clear that i f  tllere is hyponitric add present, A�ter stan��ng m tbese t1l 1 qUIte cold, the c?tton IS weighed that highly corrosive material which attacks almost every out m quantllles of 1 pound each, and carned by a boy to . d t th' d' 't t . . . .  orgalllc compoun ,even a e or mary empera ure, must the dlPpmg ves�el. Here each pan IS charged w.lth a.bout 12 be removed . if not it will slowly but surely lead to an incip-gallons of a mIxture of 3 volumes of sulphunc aCId, 1'84 . ' . .  ' . . . 

'fi . d 1 I f th t t 't . 'd lent decompositIOn, wlllch, actmg on a llltrated snbstance, specI c gravltv, an vo ume 0 e s ronges m rIC aCI , . . . . . .  . 
the whole bei�p; kept cool dnring the action by currents of sets free �ortlOns o� dIOXIde of m.troge? o.r hypomtnc ac�d. 

. . From mtro'gl ycenne tbe corroSive aCid IS washed out with cold w�ter, .whlch Circulate a�ou?d the vessel. . the utmost facility, and from the moment whea the import-In tbls mixture the cotton IS dIpped, and after It has been f th t t' " f 11 . t d 't h · . k l'f ' . . ance 0 a opera IOn uecame U y apprecJa e I as never 
10 about three mmutes the wor man I ts It on to a gratlOg, b it d H tl h ' 1 t b'l't h'b't d b  · . . I 1 1 1 een neg ec e .  ence Ie c emlca s a I I Y ex I l e y Just above the aCIds. Then, with a mova J e ever, he gent Y d 't d 11 d't' f l' t " 1  k' . . b t '  ynaml e un er a con I lOllS 0 C Ima e. squeezes It untl , roughly spea mg, It retams a out en times Altll h 't I . I h'b't d th h 1 its weight of the liquid. oug �I ro-g y?�rme JaS ex I I e , upon . e w ? e, 

Th d . h h 'd 't  . 11 d t . ,  greater cheullcal stablltty than gun cotton, yet It acqUIres us saturate Wit t e aCI s I IS a owe 0 remam m . . . . , that supenorIty only after bemg thoroughly pUl"lfied from wen.cov�red e.art�enw
.
are �ots. for twenty-f�ur hours, t.be acid at the factory. When it contains free hypor.itric acid pots durmg tbls tIme standmg m a shallow tlough contaln- . t b d 11' h t th d d '  h · . . It canuo e store at a III o· wea er, an even urmg t e m� water to keep down the temperature, ?ufficlent ac�d -course of its manufacture it has several times given rise to a bemg added to cover the cotton. The chemICal change m d . . d' . h I' d 1 f I'f Th . ecomposltJOn, en mg Wit exp OS IOn a� oss 0 I e. e the cotton IS now complete, and the further processes are for , t b'l't f tb d t' 1 t t t l 'th th I '  d . illS a I I Y 0 e cru e ar IC e con ras s so s rong y WI e wa
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f 'd ' d '  ff b t'f 1 stability of the pure nitro-glyceriue in dynamite as to remove Irst, t e arge excess 0 aCI IS riven 0 y a cen rI uga . ,  • . d I 'd . h b . k t d every traee of doubt regardmg the decomposmg mfluences 
�achme, an .t Ie was�e aCI IS caug � y a Jac e surro�n - of the adhering acids. lllg tbe revolvmg portlOll of tbe machme, and collected m a FUMES, receiver. These machines are on the principle of tbe wring· 
ing machines employed by laundries to dry clothes (whizzer). 

On leaving the centrifugal machine the gun cotton has to 
be washed. This operation also requires great care, because 
the acids which the gun cotton yet retains would give rise 
to a considerahle development of heat if mixed slowly with 
water. At such an increased temperature the gun cotton 
would be decomposed, or "fired," as it is technically called. 
Therefore it has to be brought at ollce in contact witha large 
body of water. 

To perfect the washing, tbe cotton is subjected to the action 
of water for one, two, or three weeks, and afterward boiled 
in large vats by the injectiun of steam. By this latter opera· 
ti )l] the less stable compouuds are destroyed and extracted, 
and the purified gun cotton is transferred to the heating 
tanks 

This is a simple contrivance for converting the gun cotton 
into pnlp. It is a machine similar to the one wied in paper 
mills and called Hollander. 

The pulp is now removed from the tank to a poacher, 
where it is agitated with a large quantity of water by a 
wheel, and here it has to be washed till it !1nswers the heat 
test, which the chemist now applies. 

When his report is favorable, the pulp is transferred to a 
vat and mixed witb a small quantity of caustic soda. 

The fnrther processes of abstracting the water and mould· 
ing the pulp into cartridges or other shapes, is performed by 
hydraulic pressure or other pressing machines, which are 
very ingeniously arranged, and great credit is due to the 
manufacturers for the nice and elaborate machinery tbey 
have adopted for the treatment of their products. 

Where the cartridges are made under light pressure they 
are put on perforated trays, and dried in chambers heated 
with hot air. 

In establishments where the gun cotton is mixed with oxi· 
dizing salts, tbese are mixed in regulHr gunpowder incorpo· 
rating mills, of light but very elegant pattern. 

The great difference between the process of manufacture 
described above and that of Von Lenk consists in the intro 
duction of the pulping operation devised by Abel.. This 
improvement admits of very searching purification, and also 
of more reliable testing, and of the subsequent compression. 

PROPERTIES. 
Before it has been reduced to pulp, gun cotton has the 

same appearance as the original fiber, but it is harder to the 
touch; it has neither taste nor smell. 

It is insoluble in water, ether, or alcohol. Dilute acids 
and alkalie8 have no action upon it, but a lower substitution 
product is formed by the action of nitric acid of the specific 
gravity, 1 45. 

Strong sulphuric acid dissolves it with difficulty. 

Among the most grievous complaints of miners about 
modern explosives is the poisonous nature of the fumes 
emitted, which exposes them to most serious inconveni-
ences. 

The gaseous prod uets of the explosion of gun cot ton differ 
from those of nitro-glycerine, as gun cotton lacks 24'24 parts 
of oxygen in 100 for the complete conversion of its carbon 
into carbonic acid, consequently we have the following to be 
the percentage composition of tbe resulting gases: 

Uarbonic oxide . . ... . . . . . . . . . . .. . ... . ... . .... .. . . . . . .. ... . .. 28'55 
Carbonic acid . . ........ . .. .... .. ...... . . . . .. . . .. ... . . . . ... 19'11 
Marshgas . .. ....... .. ........................... ...... 11'17 
Nitric oxide................ . . .... ........................ 8'83 
Nitrogen.... ..... .. ..... ........................ .. .... 8'56 
Aqueol\s vapors.. .. .... .. .... ........................... 21'93 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  98'15 

The large amount of carbonic oxide is very deleterious and 
even dangerous when pure gun cotton g exploded in a close 
place. 

It is very clear to my mind why Englisb manufacturers 
have adopted the admixture of oxidizing Sltlts (saltpeter, 
nitrate of baryta) with gun cotton, as the oxygen contained 
in the salts effects a more complete combnstion, rendering 
the resulting gases less obnoxious than those resulting from 
pure guu cotton. 

GUN COTTON IN MINING OPERATlONS. 
In the compressed form gun cotton is susceptible, like 

nitro-glycerine and its preparations, of explosion through the 
agency of an initiative detonation (cap). Compressed gun 
cotton may therefore be applied witb the same facility as 
dynamite and analogous substances in all lllining and bla-ting 
work. On a whole the mixture of gun cotton and salts is 
not as sensitive to concussion as dynamite, consequently an 
extra strong cap is required to detonate it. As the highest 
nitrated product of cellulose (trinitro) still demands 24'24 
parts of oxygen for the conversion into carbonic acid of the 
carbon in 100 parts, it is evident tbat the most explosive gun 
cotton producible must be inferior in explosive power to 
nitro-glycerine, which contains a very slight excess of oxygen. 
Some authorities claim that, in spite of its high state of com· 
pression to whicb English manufacturers have brought it, 
its strength is much less than dynamite. 

Here, also. it is clear wby the English manufacturers have 
adopted the use of an admixture of oxidizing salts, as stated 
before; but tbe question will present itself: Is not the quick­
ness of tbe explosion less rapid through this admixture than 
of pure cotton? 

Where great local action is required, nitl'O-gly"cerine or 
dynamite competes advantageously with those snbstances. 
Some careful comparat.ive experiments made by the German 
engineer corps, at Graudentz, with Nobel's dynamite and 
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Abel's compressed gun cotton (made at the English govern· 
ment works), demonstrated that dynamite produced some­
what greater local or shattering effects than gun cotton. 

The plastic condition of dynamite and similar prepalations 
gives them an advantage over the rigid, compressed gun cot­
ton in blasting operations, as plastic powders may be inserted 
more readily into rugged 'lIld uneven bore-holes, and may be 
made, by application of pressure, thoroughly to fill the part 
charged. Every miner is aware of the importance of having 
his charge well home in the bottom of his hole. filling the 
whole cavity. And tbis can only be accomplished with a 
plastic powder. 

The increased effect derived from this mode of applying 
plastic explosives is far greater than is generally believed. 

Volume for volume, it is impossible to put the same weight 
in a bore-hole for a certain given space; or, in other words, 
if one has a cartridge of dynamite, say one inch diamete;'and 
four inches long, and one of compressed gun cottou of tbe 
same size, the dynamite cartridge will weigb more; conse· 
quently one has more explosive material in the same space, 
owing to the higher specific gravity of dynamite, and as a 
consequence larger bore-holes are required when using gun­
cotton, which increases the cost of mining. 

The cartridges of compressed gun cotton are rigid, stiff. 
and every miner knows there should be no air chamber 
round tbe charge, for the expan,' ion which it causes not only 
lessens the power in proportion to its dilution, but aclually 
decreases the tension of the gas in a :lIlcb greater measure, 
Stiff cartridges cannot be introduced into a bore-hole with· 
out leaving a considerable air chamber round the charge, 
particularly as bore-holes generally deviate a great deal from 
the circular shape. 

It is difficult to calculate even approximately the relative 
proportions of the unoccupied space and the charge, but 
certainly the loss will amount 10 considerable. When a loose 
mass of gun cotton is ignited in the air it burns rapidly away 
without any explosive effect. But if tbe ignition takes place 
in a. closed chfunber, the gases first produced immediately 
penetrate the mass of the cotton, and the whole is instan­
taneously decomposed. According to some authorities gun 
cotton will not explode below a temperature of 2800 Fah. 

Gun cotton has the great adva.ntage over dynamite that it 
does not freeze, and therefore needs no thawing out, which 
is appreciated in cold climates. It does not suffer from exu­
dation, and when properly made has good keeping qnali­
ties. 

One great advantage again of nitro-glycerine and its prepa­
rations is that they remain unaltered under water, and can 
be used in wet bore· holes With the same facility as in dry 
holes, and although compressed gun cotton, when containing 
10 per. cent or 15 per cent of water, can be exploded, it 
requires a very strong exploder or a dry primer to accomplish 
it., consequently for work under water dynamite is pre· 
ferred. 

The cost of these two materials also differs greatly ; the 
expense of producing gun cotton must be 20 per cent or 25 
per cent higher than dynamite; therefore, when the question 
of competition arises, the latter has the ad vantage. 

In the last six or seven years there have been brought 
forward in England (since Abel perfected his systen, of reo 
ducing gun cotton to a fine state of division and eompressing 
it) several special preparations of gun cotton, for which 
peculiar merits are claimed by their advocates. One of those 
preparations, manufactured by the Gun Cotton Company, is 
a mixture of finely divided gun cotton and saltpeter. 
Another, the Tonite Company, at Faversham, mixes gun 
cotton with nitrate of baryta. Which of these is the best 
practical experience alone can form the estimate.-M�ldng 
and Scientific Press, 
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ENGINEERING INVENTIONS. 
An improved bridge has been patented by Mr. August W. 

Brenner, of Coleman, Texas. Tbe object of this invention is 
to construct substantial bridges of wood adapted for long 
spans, and which can be put up where iron bridges would be 
too expensive. The invention consists in a lJridge composed 
of arches having a central trussed portion, and ends formed 
as trusses that support the central portion and sustain the 
end thrust. 

An improvement in ore washers has been patented by Mr. 
Burrall A. Peirce, of Mouth of Wilson, Va. The invention 
consists in combining guides and swinging shovels on the 
ends of blades, the latter arranged on the rotary shaft of an 
ore washer. 

.. f .... 

TEN years ago a blast furnace which would make 400 tons 
of metal per week on 600 tons of fuel was considered a big 
thing. We have blast furnaces in Pittsburg which produce 
1,500 tons of metal per week on less than 1,500 tons of fuel. 
Tbe old method of heating permitted the flame to pass ont 
of the furnace stack at a temperature of 30:10° F. We are 
now using the regenerating stoves in Pittsburg, and do not 
let the gases out until we have utilized all the heat except 
300°. 

THE International Geographical Institute of Berne has 
put forward a project for the establishment of an interna­
tional school for training ·tra velers. The programme of 
study is a formidable one, and is divided into two dis­
tinct divisions. The first includes instruction in numer· 
ous branches of knowledge more or less necessary for a 
traveler, and the second practical training in tbe field. 
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