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GUN-COTTON. 
ALTHOUGH it is now twenty-one years since, in 

1846, Schonbeill brought gun-cotton fairly before the 
public, and although more or less explosive sub­
stanccs, almost. identical with gllll-cotton 111 their com­
position, had been discovered many years previously 
by Braconnet and Pelonze, it is r eally only within a 
recent date that this material has been produced in 
such a form as to be capable of anything like practical 
application. The great value of gun.cotton as an ex­
plosive agent has long been knOWII and appreciated; 
but its advantage ill t.his respect, was until within the 
last few years marred by the· fact that its power could 
not. be controlled with any degree of certaint.y. As 
formerly made, al so, gun-cotton was not. a stable sub­
stance-that is, it became altered and det.eriorated by 
storage, a fault now known to be entirely due to a 
defective process of manufacture. Thus it was that 
(5un-cotton fell into disrepute, and many people who 
111 1846 considered that Schonbein's discovery would 
lead to the use of gunpowder being abandoned, altered 
their minds, and began to look upon gun-cotton as 
being an interesting chemical production, but one of 
but litHe, if any, practical value. 

In 1862, however,. Baron von Lenk, then a captain 
in the Austrian artillery, brought gun-cotton again pro­
minently before the public: Baron von Lenk esta­
blished two great facts, first, that by exercising . proper 
care in the manufacture, gun-cotton could be mude 
more stable and uniform in its character; and, secondly, 
that its explosive power was capable of being regu­
lated by mechanical mcans. Baron von Lenk's plan 
was to regulate the violence of the explosion by form­
ing the gun-cotton into yarn, and plaitmg up the· yarn 
more or less tightly, according to the purpose for 
which the gun.cotton was intended. In the case of 
cartridges for firearms, also, various other mcchanical 
contrivances were tried for ensuring the gradual com­
bustion of the gun-cotton and the consequent mode­
ration of the explosive power; but these contrivances, 
ingenious as many of them were, were only to a cer­
tain extent successful. The plaited .gun-cotton could 
be made to burn with almost any required degree of 
slowness in the open air; but, when enclosed,. the 
plaits forming the main bnlk of the charge were likely 
to become deranged by the explosion of the portion 
first fired; and the consequence was a great degree of 
uncertainty. as to t.he manner in which the charges so 

ENGINEERING. 
At Messrs. Prentice's works, at Stowmarket, where 

the manufacture of gun-cotton has been carried on ex­
tensively for several years past, the system of pulping 
the cotton is now in regular use, and we propose, next 
week, to describe the whole process of production. At 
present we intend only to touch upon the more salient 
points. In the first place, they bestow great care on 
the thorough cleansing of the cotton-yarn before con­
version, and, secondly, they are equally careful to 
remove all traces of acid after conversion by a.most 
elaborate system of washing. Lately, in addition 
to this washing, the pulp has, at the suggestion of 
Mr. Abel, been finally treated with an alkaline solution, 
so that even the slightest traces of acid are thoroughly 
destroyed. . In the case of mining charges, the 
gun-cotton pulp is subjected, whilst in the moist 
state, to great pressure in monlds, and it is thus 
formed , into cylindrical "charges" of any required 
length or diameter. These charges are afterwards 
covered with a peculiar kind of paper, termed artificial 
vellum, .and are then carefully dried at a temperature 
of about 140°. 

}<'or producing gun-cotton cartridges for fire-arms 
a different process is followed. In this case the gun­
cotton pulp is mixed with a certain proportion of ordi­
nary cotton pulp-an important point in the manufac­
ture-;-and then made into a thick kind of paper, which 
is afterwards cut into slips, rolled up into car­
tridges, enclosed in a case, and covered with a thi n 
coat.ing of india.rubber, some exceedingly ingenious 
machines being employed for carryiug out the various 
operations. When in full work, these machines turll 
out 16,000 cartridges per day, a fact which will give 
some idea of t.he extent of the manufacturing opera­
tions at Stowmarket. The cartridges, we should men­
tion, are manufactured in a distinct department of thc 
works, and the power of production above mentioned 
refers to this dcpartmcnt alone, the mannfacture of 
the mining charges occupying an independent sect,ion 
of the establishment. 

The system of manufacture now followed by Messrs. 
Prentice-a system which, as we have said, we shall 
describe in detail next week-has not been arrived at 
without mucb expenditure both of time aud money. 
There has probably not been a process connected with 
the manufacture of gnn-cotton, proposed during the 
last few years, which has not been more or less expcri­
mented upon at Sto~ma.rlcet, and it is a great feature 
in their system of manufacture that any process has 
been, and is, at once discarded 011 it being proved that 
a better one can be substituted for it. By proceeding 
in this way they have at length got gun-cotton under 
command, and they are now capable of producing a 
material the explosive power of which can be re~ulated 
almost as desired. We say, almost, because t.nere is 
still at least one purpose for which gun-cotton has not 
yet been adapted witl! lerfect success, and this is as 
an explosive to be use in heavy ordnance. The pro­
duction of a form of gun-cottoli snitable for use in 
ordnance is, however, probably only a matter of time. 

For small arms, and particularly for mining pur­
poses, the advant.ages of guu-cotton seem to be very 
thoroughly established. As compared with gUII­
powder, it has t.he advantngc of not being injured by 
moisture, and it can thus be stored in a wet state with 
perfcct safety, and dried as required for use. It must, 
however, be thorou!J!tl!J dried, and this is a point which 
should be kept in mind by all who use gun-cotton. In 
the case of mining opcrntions, it enables a greater 
amount of explosive power to be conccntrated in a 
given space than when gunpowder is emplo.ved, and 
the fact of its producing no smoke when exploded is 
also a great pomt in favour of its use for underground 
working. It is now being very extensively used for 
mining purposes both at home and abroad. 
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by Mr. Henderson, of Glasgow, who invented and 
patented a process for the production of alloys of 
non and manganese, containing a high percentage of 
the latter metal. A Siemens furnace was erected for 
carrying out this process at the Phrenix Foundry, 
Glasgow, about three years ago, and the mauufacture 
of ferro-manganese was commenced with apparently 
good commercial results, and certainly with the 
greatest success, as far as the quality of the product 
was concerned. The metal has a price in the markct 
depending upon its percent.age of manganese, the 
steel-makers pllying H. per ton of ferro-manganese 
for each per cent. of pure manganese contained in it . . 
A tOll of ferro-manganese, for example, guaranteed to 
contain 23 per . cent. of manganese, was sold at 
23l., and at that price it was upon a par, as far as 
manganese is concerned, wit.h the average of Gcrman 
spiegeleiscn which (containing about 7 per cent. of 
mauganese) stood at 7l. in the quotations of iron­
merchants in this count.ry. The mode of manufacture, 
according to the prescriptions of the patent laws in this 
count.ry, ought to have been clcarly and intelligibly 
described by Mr. Henderson in his final specificat.ion 
but. this document is one of the most remarkable articles 
of its kind, and defies any attempts to put au intelligible 
construction upon its mysterious wording. In fact, 
we have 110 hesitation in stating that this patent of 
Mr. IIcnderson's is void and illegal, on account of thc 
non-fulfilment of the first and most important con­
dition upon which a patent is grantcel in England, 
viz., the filing of a clear and intclligible specifica­
tion. 

The mode of mannfacturc, as carried on in thc 
Phccnix Foundry, consisted in mixing carbonate of 
manganese-a substance obtained in soda works as onc 
of thc products of thc manufacture of bleaching-powdcr 
- with an almost cqual quantity of a pure calcincd 
iron ore, also drawn from a soda works, in which it; 
form ed a kind of refuse. The original substancc whicll 
YIelds this iron ore is a kind of iron and copper p'yrites 
fouud i,l large quantities on the south coast of Spain. 
This one consIsts principally of iron; copper, and 
sulphur, and each of these elemcnts can bc obtaincd 
from it by a special process. The · first opcration, and 
the one carried out at the .soda works, is the conversion 
of the sulphur into sulphurous and finally into sulphuric 
ac id. The ore is for this purpose calcined, or burnt, ill a 
current of air, which converts the sulphur into gaseous 
acid, and leaves the residuum of iron and copper ill 
the shape of a porous dry mass . Theopcrationof burning 
this ore is at present very largely carried out at the St. 
Rollox Works, Glasgow, where one of the largest and 
finest apparatus for the manufactnre of sulphuric acid 
is iu operation . Thc residue is next passed into the 
works of . the British Metal - extracting Company 
(Limited)-a compauy formed for working some of 
Mr. Henderson's patents for au improved mode of cx­
tracting metallic copper from its ores. Mr. llcndcr­
son calcines his ores with a mixture of salt and 
sulphur. He thereby causes the separation of free 
chlorine gas from the salt, and causes this latter to act 
upon the copper in the ore, which, in combination with 
the chlorine, forms a solublc and even a volatilc sub- . 
stance which is drawn out in solution frol1l thc orc by 
means of hot watcr. The copper is in this manncr 
removed in its dissolved state, and the solid matter 
withdrawn from this process consists of oxide of 
iron purified from all its admixtnres, and in a 
state of mechanical aggregation which makes it 
very suitable for rednction. This iron ore, ob­
tained as a residuum or waste product from 
the copper works, was the second raw material em­
ployed by Mr. Henderson for makiug ferro-manga­
nese. The two substances, viz., carbonate of manga­
nese and oxide of iron, were mixed with charcoal­
powder or coke-dust, aud the whole mass charged with-
out the use of crucibles into the Siemens furnace. FERRO-MANGANESE. The reduction of both metals, iron and mangancse, 

prepared might operate. . 
l! ollowing Baron VOII L enk, Mr. Abel, the well-known 

director of the chemical establishment of the War 
Office, has int.roduced most important improvements 
in the manufacture of gun-cotton, and its adaptation 
to various practical purposes. · Mr. Abel has not only 
thoroughly tested and verified the discoveries of Baron 
von Lenk, but he has introduced many new · methods 
of treating the material, which are of very great value. 
The main feature in Mr. Abel's plans is . that he re­
duces the cotton-yarn, arter its conversion into gun­
cotton; into a pulp, t.his pulp being arterwards utilised 
in various ways. a~cording . ~o ~he purpose for which 
the gun· cotton IS .1'lt~nded. ; . . . 

IN the history of the Bessemer process the name of t.ook place simultaneously, and the percentage of man­ferro-manganese will, under all circumstances, have ganese increased with the temperatnre, but not witll an important place. The manufacture of this sub- the quantity of manganesic matter put into the charge, stance (which lIas now been interrllpted, or perhal;ls all ~urplus of the latter going into the slag, and eating finally given up, by the parties who first succeeded ill through the fire-bricks of the furnace in a remarkably making it, practically and commercially) may have short time. Tl!is dcstruction of bricks by the chemical proved unprofitable as far . as the past an!! px:esent action of the manganese slag was, in fact, thc grcat state of the market, and of the steel manufacture, is trouble and difficulty in this process. It went so far concerned; but there can be no doubt that with the that . the. powder carried into the regenerators by further extension of the Bessemer process, and with the current of gases, and afterwards hcated whell the application of it to the manufacture of the softest in contact with the bricks, melted and destroyed kind of steel or mallcable metal, such a substance will even these . portions of the furnace, and neces­have to be agaiu brought into the market, and it will sitated frequent repairs. The bottom of the furnaces ultimately find its place amongst the metallurgical was lined with coke-dust and graphite, and this stood products of. every-day use in steel-making by almost better ,than the . exposed surfaces of the fi re-bricks in all modern processes. The manufacture of fen·o-man- the other portions . . The metallic alloy of iron and gauese was commenccd, at Mr. Bessem.er's suggestion, I manganese produced . ranged in its percentage from 
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EN GIN E E RI N G. 

U ACTURE OF GUN COTTON 500 to 800 revolut.ions per minut.e. A number of the ma-
MAN F ' < - • chulCS at StolVmarket are workcd from shafting driven 
THE places at which t.he manufacture of gnn-cotton by a horizontal engine, and others 'are driven each by 

has cver been extensively carried on arc bnt few in a special engine placed close to the machine, these en­
nnmber. S?on a~ter Scbonbein, in1846, made known gines having thcir crank-shafts arranged vertically, 
the mann~r lJl' ,wlHch the material conld be prepared, and the fly-wheel of each engiue being connected 
its manuf~ctDie"ivas ' taken .uP to som~ extent. at tl~e directly by a belt to thc pulley on the spindle oHhe 
powd~r·.lllllls:' : o~ , :Bo~cheti :,:!l,~ar Pans, and m. thIS corresponding drying-machine. ' 
cOl~Il;lry Mc~sr,s. Hall : al~o <;oro,menced makmg It at The cotton, after having been thoroughly washed 
their wor.ks at FaversQan;" At .the latter. works, how:" and dried" .is weighcd out in the drying-room into 
ever, a dlS!lstro,u~ e~ploslOn occurred, winch w~~ attr,I' c,ha,rges, of). !b. ca.ch,. c~ch charg~ being placcd !lb 
bllted by thejury ~o th.e spon/,alieous cOll\bus~W~ " of 'wooden ,bcm lll lwhIC.\l It IS passed ,Into the: convertlllg­
th!;) ,cott.on; ~iJd afte+.tlns tIle ,maniJfactur~ was ,dIAcOn- room, ' There each 'charge is pl:iced separately ill ' a 
tinu~d, a 'hu-gii q~a,n~~~~ ; ?f gu~:co,tton whlc)!, ~appen~d bath coutai~ing the mixed aci~s,. the mixt.ure ili 'which 
to,',be: Oll sto~k , ~~ 'lhquue ,b¥,nl:g~uned. Ibis :wa~m the COttOI! IS submerged COllsIstmg of three. p~rts; ~y 
Jtl1.r, :1847. ' I~ ,Ffance,als0l.: t~e manu~ac~utc ''ras weight, of sillphuric acid and one part of mtne aCid, 
ali~f\doned ,aftcr ~JIDl,~, ,the. Jrfrnch C?llImISSIOn b~mg this mixture being allowcd to cool down-a ,pro· 
nnr).~: .. t9 .produc~ i,1\ m\lte.rtal.:,possesslllg the reqUIred cess which occupies two or three days - before 
qua.\ltlCs:;'l and, I,i\ ' , Prusslr; where the manufacture tbe cotton is placed ill it. After immersion, the 
of gun-cotton ' 'ha!! , also, ' been taken up by the charo-es of cotton are strained until each COII­
Governme.n:V,:the '\Hperiments, which were carried tains" only about ten times its weight of acids, alld 
on for e,lght, years, were brought to an end by each charge is then placed in an earthenware jar, and 
the blowmg,: :up, ,pf the faclory. More recently, covered down. In order to prevent any heatmg of 
the process of manufacture. advoca~ed by Baron v?n the cott.on from taking place, the jars containing it 
Lellk was taken ul) ' ~trol1gl"y. m Austna, where a specIal are arranged in a kind of sb~Jlow trough, through wl~ich 
factory W;lS ere? ea at Hlrtenberg; but Baron von a current of cold wat.cr IS kept constantly flowl!lg. 
Lcnk's system did not prove pcrfectly successful, and The building in which the conversion of the cotton is 
in 18G5 ,the ~ustrian Governme~t gave orders that the ell'ected is ventilatcd by a shaft in which an art.ificial 
ordnance WhICh had been speCially constructed to be current is maintained; but the ventilation can scarcely 
used with gun-~otton should be altered so that t~ey be called perfect, and it is doubtful whether the fumes 
could be used wIth powder, the use of sun-cotton be~ng arisinO' from the acids could not be more completely 
from that date practically abandoned ill the Austnan remo;ed by a series of flucs connected with the shaft 
service_ and arranged so as to draw olf the air from the floor of 
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it is matcrially 1ncreased in weight in the proportion 
of about 7 to 4. 

To return, however, from this somelV hat 10nO' 
digression, to the manufacture of gUIl·cotton a~ 
carricd on at Stowmarkct. The cotton, after bcul"" 
exposed to the action of the acids for [orty-cigl{t 
hours ill order to eJlsure Us thorough convcrsion~ is 
removed from the jars, and placed in a centrifugal 
drying-machine, which removes the grcatcr proportion 
of thb free acids" " On its rcmoval from thc ccntrifugal 
drying-machine it is , p1ungcd sw:ldenly into a strong 
fall of 'water ~'eeeived 'by. a tank; jn which t!l~ $un­
cottOl1 placed III the fall : IS allowed to rcmalll 10r a 
short time. : The ' object of placing ,the ,gun-cot.ton in ' 
the fall of water, or "drench-batll/' as, it is called, is 
to ensure the 'S11dden and complcte submcrsion of thc 
matcrial, and ,thus avoid thc hcatiJl ,~ and dccomJlo­
sit.ion of the cotton which would take place at tuc 
surface of the , water if the cotton "as immersed 
gradually. On,its removal from the drench-bath, the 
gnn-cotton is again dried in a centrifugal machiue, and 
then placed in a bath through which a currcnt of 
water constantly flows for forty-eight hours. Aftcr 
this it is agaili dried, and thcn placed in n second 
bat,h for a similar period, these alternate washings and 
dryinO's being repeated until the gun-cotton has 
passc~ t.hrongh eight baths successively, remaining 
forty-eight hours in each. 

After having been removed from the eighth baLh rmd 
dried, the cotton is ready for pulping, a process which 
is ill itself a washing of the most efl'ective kind. This 
process we must next proceed to describe. 

(1'0 ba continued.) 
Notwithstanding these failures, however, the advo- the room close to the bath in wliich the acids are con-

c~tcs of gun.cotton-a~ld ,notably Professor Abel, the taincd. This system of ventilation h~s bcen advocated PLU:1I'IBAGO STEEL. 
dIl·~ct,or of '. thc ' che!lll~:\l ' . dcpartment of our War by Genera! M?rin, ~nd ,has, we belteve, been found To THB EDITOR OF ENGINBERING. 
Olbcc-contlllued theIr researches; and, thanks tothese, vcr:\, elfechve III Sllllllar cases. ' SJR,-Two ' or three items in your articlo on "1'be Ri"er 
the Inanufucture of gun-60t.;ton has been very $reatly 'l'he action which takcs place when the cotton is im- Don St,eel Works," publisbed last; woek, bring to mind a {het 
improved, and is now, establtshed ,on a better baSIS than mersed in the mixcd acids is as follows: Cotton, when I am in possession of, wbieh might be of interest to tbose en­
ever. A;' the . present time gun-cott,on is being ma~u- pure, is one. f?rm of cel!ulos~, mid i? an orgailic com- 'gaged in tbe manLlfacture of steel, nl1l10newhieh, ifnctcd upon, 
factu,red m tIllS. count,ry at t. wo places, thc one , bemg, pound.conslstl,n

o
" of tllll'ty-slx eqUIvalents of C.arl.lon may lead to an improvement ill the present mode, of steel-

th G t P d WIt W ltl Abb d b h b t bl IOllking. Some three or Jour yellrs ago, when steel-making ,e overnmen ,ow ~r or (S a , a Jam , ey; an and tlnrty eqUIvalents of hydrogen- ot co;n us I .e was fu-st commenced at Syraeuse, N.Y., lIressrs. Sweet, Dames 
the other the exten~Ive works of ,Messrs. Thomas or oxidisable elements-together with tlnrty equI- anil Co. had a Sheffield mcll;cr, who advanced tbe idea that 
Prcni;i?e and Sops, ,of Stowmarket, a firr.u who, by thclr valents of oxygen, its composition bcing tl.lU~ exp~essed we could not make the best stcel so long fiS wc used plumbago 
extensive expcnl!lents on a manufacturlllg scale, ha:ve, by the chemical formula C,. H,. 0.. Nltnc . aCid, on crucibles. Partly to test the soundness of tbis .notion, and 
donc much to. bn,n,g the g, u~-cotton ma~ufacture to ItS the other hand, i.s a po.werful .oxicliser, mld if. add~d partly perhaps to gratify our love for no,clty, we instigated 

t t t 'I I tiff t th d d b h t t 11 the following experiment : presen, s ~ e. I~ ~O c.ne ea ures 1IJ . e pro.cesses to cOt1.011, an Its actIOn asslste y ea, I 'YI About SIb. of bar iron, stlCh as wc were using for sted-
now followed, as ?lstmgUlshed fron: tho~e carned on rapidly oxidise, not only the h,Ydrogp.n, but a portIOn making, but of small section, was cut into suitable lengths, 
by Baron von Lellk, are the pulplng 0" the cott.on of tlte carbon which the cotton contains. In the andoite-balfpaekedinall old crucible with layers of charcoal 
aft.er its conv~rsion, aud. the adlllix~ure of t.hi~ pulp, in manufacture of gun-col.f:0n, hOlyever, instead of tl~e between, and scaled up the same as iron is usually packe(l for 
some cases, WIth a certam proportIOn of plam cotton action of the aCid bem"" aSSisted bv heat, care IS converting; the otber half of the iron was packed in the same 
Pull), for the purpose of retarding the charges, ,or taken to abstract any heat"as soon as it" ma,Y arise, and wayine,eryrespcct,excepttbatpowdered plumbago was USC(! 

r . b' T
'
" for packiug instead of charcoal. The two crucibles were then 

diminishing the rapidity ' ci thclr corn ustlOn. ue tile action of the acid is thus moderated, oo ly a certain placed in tbe same fire, and subjectcd to the same hent for 
various proce~ses followed during the Ill~nufacture of proportion of t.he hydrog~n ' ~ejn~, ,?xidi.sed,. and the about four days. The result from the onepaclted ill charcoal 
the cott.on WIll, however, be best explallled by a de- carbon' heino- unafl'ccted. ,The ,lllh:IC aCid;' IS as we WftS, what all expect.ed, blista,. steel , ancl from the other, 
script.ioll of Messrs. Prentice's works at St~wmarket~ have 'silid;,' n~ixed with, three"times its own' weight what but few wou1,1 haye expected, bUstel' .,teal also, and to 

I . It' . 'd 1 I h f lfill d b tl nil appcarnnce of equally good qualil,y; in fnet, wc could not W IIC I li'e now propose 0 give. . of sulphunc act'; ant .I, e ' purpose 11 c y. ~c ddc'cI; any diflcrence in the two, thougb wherens tllC charcoal 
Thc g\~n-c?tl,on factory of Mess~·s. Thomas PrentlCe laitdr'is that ' of ihtchsifyiilg the. actio~ of the mtnc har! lost a cUIlsillrrable in blIlk, there seemed to be about as 

and Co. lS sItuated o~ t he outskirts o~ lh~ to.wn of acid! by' !lJbsol'bing ,the water WIth which cven the much plumbago as before. 'QIe part which we will now call 
Stowll1arkct~ by the SIde ,of a,stream whICh furmsh.es a strongest llitri~ ;acid is dil~t.e.d, an.d also the water set plumbago steel, for wnnt of a betternnme, was melted, using 
sup,ply, of ,wa, ler for 'I1,'as,!ung , p,urpose~, and !~ls? dl'~v~s free by the 'actlOn of the mtnc uCId, upoll,: ,the , cotton. plumbago an(l manganese in the same proportions os cbarcoal 

'"' lib 1 li tit I III I d d f tl It I d b and manganese are usually used in the melting pot, and cast a wat.:x-w le~ , y ~ nq . eO' pu pmg n~a~ ,ner3: .s The liy rogen ,remove rom , le C? ' 'OU 'I.S rep ace y into n. It inch round ingot. The in"ot. was drawn down m 
,,:orked. The ,rnctory c,onslsts: of two dlstU:lCt .d ~vl- mt tfthivaleitt quantit.y of nitric aCid; 'WInch has .rost a the usual way, and from one cnd of t1lC bar a chipping chisel 
slOns, one. , dev.ot,ed to t he manu faqture or m~lllng po;rtioq, of oxygel.l? and. has thll ~ IJcRom~ J)er()xld~ , 01 was made, which proved to be abo'm the average 'l.unlily, and 
charges, and the other t? the p~oductlOn of cartridges nitrogen, :and it ,IS the !Iltro~uctton ~(/,~I~ C?I.npp~~lIit from the other cnd of the bar a paring chisel, which WIlS nel­
for ,small ' arms, there bel~~ b~sldes ,some sh?pscom- whic)t give,S, ~he gUI!-?OttOllltS exploslv.e ~l!-al~ttes. I he mitted by all wood-workmen who triee1 it to be equal to the 
nion to b"oUI, de,,Pa,rt,m, e.l,I,t,S., \\,,',I,ler,e the ,conv,e.rslOn, bf,th,e pcrox.'ide of IIltrQgcn IS a l,oll'erful oXld,ISll.lg. age.n. t.- very best they had ever seeIl. .. 

1 d d NOlv, if plumbago clll'bon was very m,ful'Jous to stcel, steel 
cotion and Its formatIOn mto pu pare carp,e Qn· l ,', althou/?h not,sb 'powerful ~\ on~ as th~, 'llltnc , a~1 - made from plumbago entu'elyought to be yery poor, which 

, The 'raw' matcrial is received principally in the form and it only' reqtvres the nld of .1leat tO
I 
e~abl~ It to is nol; the case. 

O!" "wastc." Formcrly gun-cotton' was made ~xclu- oxidi~e, ,th~ carbpll and the remall1der of " f.h~ li.ydl'O~en : Although the result of tbe experiment was very flattering, 
sive"ls. from colto,n wool, bu. t Barou Von ,Lenk lIltro- cO.ntamed m. the c.otton, and convert them \n,t.o, ga~es the argument against continuing it was that, a very expensive 

'.1 h f I k lid Th h t fOlsettmg materml,nndoncdiiliculttoobi-aul,IJoclbeenusedmtheplnce dncea tlH; , uSQ ; of cotton ,m t e forms 0 lan s or Wl~ I ~xp OSIve r.apl It.y .. e ea necessary . . . of a cheap one; besides, at that t,imc, the manager of the 
skcins"it p\ling urged. that these were mO~'e readily up, tlll~ act\?n,l:s s~pphcd when the CP~~01}.I~ Ig~lt'ed, workshadplent.y ofexperimcntsofhis own to try. So mueb 
penetrated by the aCIds than t.he ' wool, wluch tended and ilie. action Is"mded by t.~e oxygen pont.'~lIIed l~ ~h~ less I;'lumbago than e]jureoal was consumed in comerling the 
to eake into a mass when immersed. NolV, however, cottOl1 ,I.tSelf. 1he proportlO~l of tl~e h~dli09rn ?ngl- iron mto steel, that It cm'dul trial might show the former to 
it is found that cotton in almost any form answers nally (l)udlsed by tfle actIOn 01. the mlf',ed aClds , depc~ds be as ebeap as the latter ; anel, aga in, if phmlbngo was lIscI! 
equally well for t he manufacture of gun-cotton, t.he npbu the s,trength.of thosc aCIds, and ',uP. on. the P,llnt.y with the manganese, there certainly woul,l be less dangcr of 

~ ,A , d t 111 its burning out as cbarcoul will do when tbecruciblcs ure kept 
process,esno", f61Ioweli. en.suiing tho!'ough conversion of thee dbtto~. sU~Jeeted to them. ,,'l,ccor mg 0 ' . r. hot for along time before mclling. 
III all cases. The first tlnng done IS to th.orougilly Had~1\'; of K.lllg~ GplJege, wbo h.a~ ~e~~~,ecl nlUc!l time " Aswenxe tolookforimprovcment in the unlikely as well as 
cleanse therawmaterial. This is effected by boiling it to ~he, investIgat\on.'of,the chenpp~te,\lange~ '\Vlnch ,go the likely," even the Dessemcr steel makers might carbonise 
in an alkaline . solution, then drying it in a centrifugal on during tile. process i:Jf converslOll, ' there, a:r~ fOilr their iroll , if not as cheaply, at least as dclinilcly with plum-

. b ' I' . . 1 d' I ' t t f , tt h 0 [alUlllO' a bogo as by the use of spicgeleiscn, and perbaps with evell madlind, 'and then ' bg~~I~ ' . O~I11g l~ IJl' C ~an wat.er. ~s.;!I1c vane Ies 0 ' gan-~o . on, eac. c 11 , h , better results (IS regnrds quality. 
After , the secon!i bOlhpg, I~ IS ; agam lla!tlally .dned dlfIerrmt propprtlOn 01 , peroxl~e ?,f lJltr'og,c~: , . W~en 
in a centrifuga.l~maqhine, and any rem,auung, mOlst.ure pure , c~tton? 'and the most ':f:!o,nc,ep;t.r~,ted Wtnc and 
isthori:Juo-h lv removed, partly by exposmg the cotton to sulphurIC aCids-of the speCIfic gtav,ltl~s 1.5 a~ ,d 1,8t 
the at!11o~pl;ere, and pattly ' by placing it 'on shelves respedil'ely-are u~ed~ he s~ates that ll111e equivalents 
in a dryinO' chamber heated artifiCially to about 120-. of th~ ' liydrogen 'cbnLamed Il~ the cotton are ~eplace~ 
The drying of t4ii :cothm- h~sto ~every th~ro~ghl.y by '~i?-e eq!liV3.lents of peroxIde of nitrogen, ItS com­
eff~etcd, as any mOIsture ,f Inch mIght remallJ III It pOSitIOn bemg thu.s eXjlressed by the formula, C'G Rn 
would, by' combining ",ilh the acirlsysed f?f cO?-,version 9,(~01) 0 30 , Tins Mr. ~Iadow gIves as. the com~o­
generate beat,and set up a destructIve actIOn. the cen- sltlOn of ~a~'on vou Lenk s gun-cotton; III t.h~tlllee 
trifllgal dr'ying-machines, whiyh are extensively used at other vanetles he states that the nymber of.eqUlvalents 
variou.s stages of th;- '!ia~lUfact~re. ,are Of .Ol·dil!-ary con- o! hydrogen l'epla:ced by p.eroxlde of .llltrogen are 
structtOn, each ,conslstIng of a cylinder With wIre-gauze eIght, s~ven, and SIX r.espectlvely. .By the process of 
sides, caused to revolve horizontally at the rate .of from conversIOn the cotton IS not altered In appearance, but 

I um, &c., 
S. 

CREUSoT.-There appears now no reason to doubt t.hatthis 
great establishment has seeure(l all orclCl' for ci~hty locomo­
tives for Russia. The price named as that at Which the con­
tract was tuken Is 861. per ton. It; "'as necessary, in order to 
obtain the contract, to pay down :t ca,ution"c11lcnt of 32,0001., 
and the locomotives are to be delivere,! at lliga before half 
the purchase money is paid over. In other words, Russia 
requires long creelit. 

STBEL SHAFTs.-The Bolton Steel am! Iron Company bas 
lately Jorgeil a Bessemer steel shaft 11 in. in diameter, and 
30 ft~ long; un(ler theu' 25-ton steam-hnmmer. 
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. ' KRUPP'S STEEL ORDNANCE AND The charges fired from each gun are shown in the following MANUFAOTURE OF GUN-OOTTON. 
Table: 

PROJECTILES. " (Continuodfrom page 408 .) 
THE illustrations on p,!-gc 433sho;" ~o';;e, fUrther details of Number of Charge of P . t"l C r d TilE pulpill!! machinery at Mes5rs. Prentice's work 

the construdion of, stoel ordnance and' sho,t, as ,made Ilt the rounds. powder. rOJec le. y tn er. "d 
celebrated sl;eel works Ilt Essen. Figs~ 1, 2, ",nd 3 represent is, as we have already stated, riven by a water-wheel 
the brccch.lollding ar,angement, invented and. patented by lb. 'l:h~ ' pUIPin~:,Iij~~}lines, of whi~h thcre ar.c two, a rc 
M. Krnpp, nnd ndoptc(l by him for guns of-larger sizes, sllY 10 :\ 2. solid, lOt none. simIlar' ;"to': tl~i\S employed 111 paper.mIlls. Each 
up to 9 in. bore. The breech.piece is oylindro-prismatic, and 10 ,,'i:o.s shell, 8.6 f for testing the packing machi'pe' C'oIl$'iHt~i of a kind of trough of 0 form in 
in principle this breech nrro.ngemqnt .is. t~e same as that " i' :'" "t "itll s~:~~ charges. p.bil~ thib ' trdll!tK1mving a cenll:al 10n:;:itudi!lal parti 
adopted for the smaller guns,nnd descrtbedm our number of 10 .I lj l ~,2 solid, lOb t lon of 'a Hm~~\lkobout equal to ItS IJarallel Sides. 01 
the week bqfore Inst, page 387. The ilifference . between the 10 ,', '~4 I ' ,,\!,.. 
two systems consist,s only in the dbtails of the mechanism for 10 \~i:!\~, .. ;; :: on~ ,'side',df 't, \':r;lphrtition, at the centre of the lengtl 
opening Ilnd closing the bree,chl since thc'simple and quick 10 , A.I-:;~'\l; ,\ " " of the:f.~citJg!.lij~ p~aced.a cylinder, or ~rum, revolving 
workin~ flJ"rangement used for the smaller guns could not be 150 i 1<';3~iWJ '. " . \' . , on ~ ).!Orlzont~t~ ,:aXIS, tillS drum carrylllg the beal.ers 
convemently handled if applied to large guns, on account of 1 .:' "t" ~~:' t ;1 " f wltl! cast-Iron packlDg- ' or " 'ciitt;'~s ' \\jljibh actin"" in COlljUIICtioll with the 
the insufficiency of the muscular power of the g=ers. The '\ " l~ ,l'I ' 'I,,: \ l dISC. " " 't·' ' 'fi ' .1. 11~ ti b t b f tIi tIt tJ 
wedge.piece is in this case moved in and out of the gun by a !": ,',', :: ~ .. Vi~j ' {cylinder, 12 in . long, cut ers xc.'" '~~ le 0 tom. 0 e roug I, ear ~e 
flat . threaded screw, R, Fig. 1, which runs across the breech, 1 I;il'l ! ~" i,'b; solid,l1 20 lb. wei!!ht,. cotton ,to pleBH~' and reduce It to pulp. The drnm IS 
and works upon the threild of a hitlf·nut, S. 'I.'ho end of the 1 :' ; , .~ ,! "I":" '8j·~! ',I" , " cylinder, 24 in. long, 40 lb. placed s9 : th~ f, 'i,~s it revolves, its cutters come almost 
screw is held by a colll1r, R, so ns to 1;>e attached to the wedge. The a, nov,,'e iVns,', th~" , 'ex, 't, reme test o. f the programme, und the Ill, :96,I'if.act ,\.~, ~\~J4,<i~e fL;ed at the trougl~ bot~oll1 ; and 
piece, while the half·nut is ",ttached to the solid breech of the \ t , ~, d 1 ti I 1 fill e fi cl C ~I!l~ 1) 1 1 t tl d t f tl 
gun. A handle being attacheil to the cnd of the screw, IT, at further!,V':~ :~ )Y~r~I~~ :~ , to ascertam tIe na strengt lot le : " ~: 'YI I ~ ' \.'1 ; ~ .' C\l1~ !IIC mCI .0 . I~ lI'ec IO~I ~ , le 
f, nnd turned, the screw will bring the wedge.piece outofthe guns. ", ' '' , ' , .. n'i ·" " IlpS 0 the IlPI,Ip'l the latter, as It revo lves, dI[t\\ s the 
~un, ~r move it bac!" int.o its seat, accor~g to the di:ection Numhe; of " Ch~rg~~ ,o(: ,Projecti le. Cylinder. , ~pt~~ri Ijl'e~~~~~In~ ~I!-bd g~ves ris~ to \,tind of ~on~ 
ill which the loader IS bClug ,turned. , 'I.'his movement I S used round~ . , :' '. : powde,it , :' 1 opJ.eu C\lt.t l ~ ~':' .'ll1l; , I.n r~slve . act.lon. e ~rong 1 J 
only for the quick removall1Ild insertion of the wedge, and a --~ -':.+.~~ '~--- ------ - - --, -, -', ~l~ar1y r!ledl:F.~tlhvatt(.r, III which tl~e cott~l1 IS placed, 
second contrivt1nce is required for giving, the final pressure, " ,., 1, ,.' " I ' , ", " 'r " .1 lh. lb. , ' ,arid :)\1 t ,h, ~ !. ll~li~' !1I~Jng started, ItS actIon causes .a 
so as to bring the wedge home to its seat; and close the gun ;I1"; , ~',ii :i : ' ", 3

3
"" ii( ~\. ~ol id, 11 8600 " : I sujli, C1 ent ,cur, , ~ent.t,o ; b!,! set up round the centr'll pat·tt-

gas. tight. For this purpose a second more powerful screw is " I ,,' :1) ' 11 
pyovided, a?d sunk w!th its ~ut into the body o~ the wedg~- 'l ,: "i :1 , I::" ':,3' ,i ;",': "!\ :; 100 "I'! ti?ii.'" to' kee,p\u!ip ~ 'c~tters s~pplied with material? the 
pIece. It 18 shown ill seetlOn nt F aIid g, FIg. 1. This "11, I'" , .",. ' $l :', ~ " I' " 20 ' mlxealw.a~ei:' ,Ii1nd c.Q~ton bemg,] however, kept stirred 
screw comes into act,ion after the wedge.pieee has been so far '1"\ /' "ll!.", ' ,1, \, 40 " up bJ an at,teridii'nt.,; , 
brought home into it~ scat as to nJlow of the insertion of the I. '1' .. ' 'I' ,' '; ''. , 3k ' .,,;: 'i,I;:I,," 60 ·' ,! The pi'oc~a':lUs '.cOntinued until the material is re-
stop-pin, B, by means of the handl~, D, working the screw, ;:"'1 ', '1" 1 . ', H~ 11.:\ r l.;tj :,;.; 80 I" " ' d" " UIl'!"'" d I . I' . 
C. 'I.'he stop.pin passesint{) the groove provided in the steel " "" 'fT ", ""i3t :"""",\, :,11, 100 , ! ~uce,lo ' t \'i,teql}tr,e pupy .consIS~e!,cy, wlcn It IS 
piece, F, which forms the nut fo~ the screw, .g. As soon as ' " " ' , ' ,;' ready ,eltheG :l'qt ,li.el\1g formed mto ll11nJng charges, 0 
the nut is nrrested in its movement ,by the stop.pin, B, the ',:, With the last ehtir~e t~" l>?wder ti lled. the entire space of the ~eill,fl,',\Ylflde~PI\o ' ··.paper, which is afterwards used fo 
action of the Screw, g, c,an be brought into play, and this ~hambe", and the prOjectIle w't\I" tl~~ cyltnd~rs .completely ~Iled cartr\d,ge~ , l!f,\l, sltlal~ arms. For t.he latter purpose, 
screw pushes the wedge-piece ,home ·into its seat, using the ~be barrel, 'and the latt~rev,e~ prq)ectetl17 m.m front out pi the I " ' tJ ~.:I " I' t I f tt I I 
stop.pm'as a fulcrwn for the thread of the nut. The s,amo , 'muzzle of the,gun. W't,h. t1jl~ ,e,xtreme c:harg<: all thre." g~ns 10WeVel"" IJ ', pit ,p ,IS no mar e 0 gun·co Oil so c y. 
handle is used for working 'the two 'serews, 9 "ndR, since tliii: 611,0w,ed very nearly equaL s,gns,~.t. drs.t~uch~n, VIZ., ~ wlde~tng ,Paper niade , eiltiljbly of gun-cot.ton would burn too 
two never work simultaneously. The operation of openiI;tg ,~~, the ~h.amber,.hrabo~t"\, , pf.tn' ,l nch.m d,amet~r. fhe bre,~9h 'l·ll.pi~\Y: ',:in~;;fif , co~sequcnce, have too violent an cx­
and closing this breech is quicker than may at first sight' be ' plec~s, dId not , ~how t ,e , sn.lI\~ ~q.~t~,l\ty. of Ir!,slsta~ce. No: Iq plosiv:~ ~cti,9Dj,'; lO he u sed advan,t,ageo,usl.'f for mak~ng 
supposed hom examining these drawings. The two sc~~~s proved"the best r eJ:ery, respect, ,an" re,!,ame~ m pencct wor~tng sll1alkml1 ca~tndges , alld to aYOll1 tillS vlOlcnt actIon 
are moved onc after the other by the same man who keeps ' ord~r, af~er , the ,, ~~tSt" N~, ,2 ,a\so , ;r~m~lred mt,ct, but.showerl , the :pu, lp' fo'r l,th,is 'paper is Illade partl.Y of _,"un-cotto 
the hanelie in his hand, and sets it on to the cnd of either an mfanor d,egree, 0 hghtre~~ lo,~ards Ithe end of the tnals"an~ " n 
screw as required. Another man attends to the insertion and ~o. 1 commenced t~ glv?:way W1th', th~, !l l b . charges of ~owdel' : and [lartly at 'ordinary COt.t,OIl, the proportion of the 
removal of the stop.pin at the proper 'moment, and after a: l~e screw,and ,nll.t requtreiI , to ~e ~"c,h~ng.ed for con~tnutng the, laLt.~r' beiilg ', viried according to thc amount of "re 
short exercise ,the gunners work to' ether with reat recision tnal~, but ,t~ey; [atled a s~cond.l,lme" Stjll, It was P?ss,hle to con-. tarOqt~on" ,)'Xiicli it is ' desired to obtain. This method 
and rnpiditv. The largest kinds

g 
of Krupp9s g!ns have clud~ ,the .. xpertme~ta w.'.th No. ,,~ gun, same as w,tl! the others. of', regulatinn",'",he rapidit.v, of combustion of the" gUlI-

a oth r breech a a t t"I ' to th t ' The cast-trOll 'packlllg dlscs,nse<\ In sOlre of these tnals ,broke as '" ; 
p~inci~le io th;r c;fi~~~ p.,e ~~mi ar 1 0; Will ill intended ,when the r.especti,·~ ,ch"mes were fired, yet ih ,, 'da,n"ge papei',' as it .may be called, is due to ProfeSRor Abel, 
trated ~i. i;;lpp's lar e u'; a~I~r:: P~ris E~bition~n :s- d on~ to th~ " bre,ecr-pj'ece . or 1"edg~' '~"s , .so unimportant that it and it'is an a~'il1irably simple and effective one, and what 
480 f ur third 01 g g h thi ' b h Pt Ije dId III no ,<a,1 affect,the conhnuatlOn of Its funcllOn s. The con- is ,)nore, it. gives as good result.s when t,he explosive i h 0 0 v , um~, were s, r~ec arrnngcmen IS clusions arrired at were, that th~ !!uns ;tre of sufficient strimgth, contal'ned ili'Hi' gun as when it is burnt ill the open air. 
s Figs' 4 to 10 show ciiJr0rent ~izcs and constructions 0' f Kro and tbat all three modes , of, ,breer.h fastenings are s'lfficiently "rhl'L " ,',o, s' Il'Al'" the' 'case witll Ihron von Lenk'f plo' lI 
. til' d b M Kr' F"" 4 - 6 d 7 - good for military purpose,s, pl:efe~ence ble ing given to the breech- ~" vL " " lec es mn e y , upp. ·IgS. ',0, ,an s ow . N 3 , ' , . " TJ ' : ' . for ~\>tainiu:g ·'the sarne end. The Austrians endea-
solid shot of cast iron covered with lead for tlie 4·pounder" ~\~~e 0." , "" : '" "' : .. ,' ". ' ~'" voured ~o rhbderate the explosive Dower of the gun-
6 .~ounder,12,pol\llder,.and24.poun(ler gunTiresp~ctively: ~;Th; ' T~~DE 6F,:x:Hi)·lE~sd,.-Tl)e eXJlort trade of the 11ersey cottO!i, ih the# cartridges by subdividing the material 
weIghts are as follows. " " ," . " i 11,1 appears to be temporanlr depressed. ,The valne of the exports l'llto ~ g' re' ote'r 'o'r' les,!s Ilumber of portions, which it m 

Shot. 4Ib. · 61b. " 121b. 24Ib. ,· · ,; fr,om the !treat river in Septemher was' 6,355,9901., presenting :i "" . fi "as 
lb. lb. , lb. lb. ')",,' d~crelisQ of ,1,482,746l. ",hen contrast~d with September; '1$66. int~n.ded sho.~ld Q~ Jred sucdcessiveldy,.the CO~tOIl being" 

So!iel iron core ... ,7.9 11.9 " , 26.6 " 62.3 , ': .. ,' The: exports ffom .the Mersey in tbe nine months ending in"sbme ca~es, for mstance, ispose III a senes of con-
Lead casting ..• 3.1 .6.5 10.5 , ' 16.3 "::', , September , 3l~ this,yenr, were', valu~d at 57.938,049l., agairisL c~i:tt,ric cyliitdrieal coils separated from eaeh ot.her by 

- -- J' - - -- , ': .. 67,149,4871.'m tbe c'orrespoiidirig period of 1866. ',' , paper tubes. " These plans were very ingenious, and 
Total... 11 17.4 ' 37.1 68.6 , ':'DONCASTER.':"'lIIr. Rawlirison, C.E., has deliTered a report , ,when' the cartridges were i!!nited in the open air a 

Fig. 9 shows ri flnt ·frontod steel shell cbi\.t.cd with lea(l for an on the sanitary conditiori Qf this town. He suggests tilRt the' , , '~ p-
8~in. gun (English measure) ; the front is not mndo quite town ,sbould obtain.its w"ter,suppli from the spr!ngs.at Horton peap:id fo give t.olerab le results; but in practical use 
plain, but rounaed to a largo radius, as shown in the draw. Roberts, and that It should b~ , ~Q~veyed thence In pIpes alon« the ca~e was :dnl"ereiit. When confined ill a gUll, the 
lUg . tQe tur!lpike rp",d.. Mr. Ra"v,Ii'lsqn" further proposes that ! the explosion of. the first portion of such a cartridge was 

l?ig. 8 is a sheU 'with a shltrp ~oint' somewhat similar t~ sewa~e:ofthe t.o'Y,ri I;ho~la',~E\ ilPRli~d to irrigation purposes: " liable to deshov the whole of the arrangemcnts for 
:Major Pltlliser's construct.ion, .'I.'lis is 8 in. (Prussian) (!in: ' , Ili:) ~hTY' ANl) R,\IL'V~\t, PIGNAT.s.- MeHsrs. SlIxby " and ' 'iJlsul'[,n!! the'kuccessive ignition of the othcr pm'lions, 
meter; the stoel body weighs 143,3 lb. ; the lead coating, Furiner, ' who have so sIlC~eHS!,'dy, upheld the supremacy of onr 1 - I'f 
44 1b.; the bursting charge,is ~.7Ib:, making the total weight English system Of railway'signal,s 'at the Paris Exhibit,ion, where land: 'Lhe consequence was that" practically, bllt littlc, 
of this projectile 1901b. '. , , they ~1\Ve b~eri r~\~';rtlefpy ",go!Jl medal, and received the pe r~ any, 'Hlbderriti6n of . the explosive po,,'er of the cotton 

Annexed arc the results of somo experiments mado with sonal}:ommen!lation ,of tlie Elllperor Napoleon , have likewise 'w'as eJfebted;(I ' '()n' the othcr hand, in Profcssor Abel's 
M. Krupp's guns: ' . recei~ed " royal ~o,hi)liiT\'i¥ Irdin the court of Berlin. ily pere ii rci t~rtled riaper," ds it is termed, the particles of gun-

Th.se trillb were made at ESSfn on the 25th of November, Inissio,n, Messrs, paXliy a~d ' farmer presented to the Queen of ,cottoll a're sep'arated t.o a greater or less extent by thc 
1866, and the following days, ending 2nd of December, 1866, in l'russia aset "ofbcautiful plt?tographs, illustrating their system of ,,' t 
the presence of General Major Neumann and of several other signal,~ , in ~s'; at CannonJ.street, Charing-cross, Hlld olher ITn- interveliiilg 'i)ar icles or ordinary cotton, the extent of 
oflicers. Th" gUlls tested were three4-pollnder steel,gunswith portnnt pll\c';5; 'anil h!lve, ' been honoured by the f"llowing :this §eIHl\!ation. :dcpcndingupon the amOTlnt 01 ordillary 
breach-loading nrrangements of three different cor.structions. gracious and 'fhitcring leiter of encouragement from the Queen's cotf.dll coutaiii'l:'a in lhe pulp. This subdivision of the 
They were selected from a number of 400 guns of t.he same pri\'a\1 se~t,~tarf: , H Het' M,+jesty the Qlleen of l'russia ,1:iS ' explosive n1ateriril is e(]'ected t.hroughout the whole of 
kind now in course of Inanufacture for the Prussian. Govern- ordered me, to e"pres,s her, thanks to you for the photographs the uaper cif ,~hich the cartridge is composed, and it 
mcnt. The principal dimensions are, length of barrel, 74 in . ; YOll sent her; sl) ,e congrlitiI l ~tes you Oil your ingenious in.en~ is ev~deht that, it ' is effected in such a mallllrr that tl 
length of' rifled , bore, 47.85 in. ; length of cylindrical chamber, tion, 'vhicl~ , ~xdt~4 her, i'1l~ri,.t un. her last journey to Erigla,n,1, le 
18.20 in. ; diameter of bore, 3 in . ; diameter of chamber, 3.16 in. ; and of, winch thes~, phdt~~~~phs gl\'e so good all Idea." , ".,' explosion or: 'th:e 'pol-tioll first ignited cun in no way 
number of ~rooves, 12; pitcb, 137 ,in.; thickness of metal at RAI~'VAY EXTENSION.'--'OPU,"HW OF THE DENllURN JUNC~ afi'ect ' the' niliia)ilini portion. 
chllmber, 1.72 in,. ; at tbe inouth, 1.25 in. ; diameter of trunnions, TION:-:-:-TIll; j'unction hne:: hf ' railway connecting the Caledonian I " Alt'oge'ther\ tl;is' ~Jstem of lllaking " retarded" paper 
3 in. ; weight of each gun, 516 lb.; weight of the breecli-pieces lille w!th tbe Gte~t N,orth of Scotla!,d system at Aberdeen has jus,t .-'--or \ve:s'hcl1ll(i" ritther ~af pulp, for the latter need not 
40 lb., 60 lb., and 55 lb. j weight of loaded sbell; 8.6 lb. j cbarge been operjed fur public ,t~affi~. HItherto the only means of corn, ., , .. . , ' . 't I ' II 
of powder, 1 lb. ' ' ' I' munieation ,bet" .en the' two railways named has been by a liM 'n,ecesWIii1t be p:~~e ' I!! 0 paper-appear~, t leorctIca y, 

The breecb arrangement of No. 1 gun consisted of double of rami a!oti~ tlie qnaylHt Aberdeen, and as the companies ~id 1.6 ' Iallard tHe:,means of regulatmg WIth the ut.most 
wedges, both o,f square section, and closed ' by means of a no authority to liso" 16conihiive power, which indeed would hAve nicety the explosive power of the gun.cotton, and tillS 
screw fixe,l ta the wedge placed at 'the back; the gun No.2 been , lm P ~ll(~ tipab l 'e , or ,a~ ', l ~ast dangerous, on crowded qua~sl theoretlca~" d'dd\i6tioh seems to be fully borne out by 
bad a double wedge, consisting of a squar~ front wedge and one only g~~dscarrbge,j ,wc'r~:r, ~.n between the two stations, througl , ' t:he pritctiliitl ' results ' obtained. Of course, a great 
of half-round section at, the back; ~ nd No. 3 was arranged pass~lIgers having to ~o by "bus a distance of over a quarter of d '1 'f ' j "' , '" ' t ' l I h b 
with Krupp's patent siligle wedge, opened and closed by means a mile:' The 'J'ulict.ioll Ilolv opened goes through the heart 01 ' ,s:'!- ' 0 ' eXpelJlnen a 'researc I as eell necessary to 
of a quick-threaded scre'v having its nut in the solid portion of the ci\§ by' tlie ~llney' 6f tit''; Denburn. The works, which were' 'ascedlijn tli&('~est'~proportions of ordinary cotton to 
the breech. The ,veakest section of the ,breech at the seat of undertalrell by 'the lU!e Scottish NOrLh-Eastern Company, the ~e I'mbi.ed. with' tHe' pulp for different. purposes; but 
the wedges waS about 26 square inches in each of the guns. Great NortH of ,Scotland 'contributing, under the Act, a con- MesstS'. Preiitiiie ' ha~'e spared no trouble of this kind, 
All other details were alike ,in' 'all the three guns. The trials siderable pr6~hhidn ' df ,tli~ cost, inclllde two short tunnels, and add :\-i'e ' believe "thiit they have now definit.ely seWed 
were made for the llUrpose of ascertaining the strengt.h of the abo 11 ~a~~, i ,ticrm l~oi~, t~tati.or., south of Union BrIdge, where upon' :,'tl,e 's' ',:r':!LI!i:tL" o' f' "ret,orded" paper mlll'ch I't 
guns nno breech-pieces with lncre"sing phurgeR. ·' For this solid all the vasseill\er W~tlic reachtng Aberdeen WIll now be concen- " "'U~ Jl " "IS 
shot Of 10! lb. each was employed also for testing the tightness trated. 1 th'b " st~'tajh ; i ~' '500 ft.. in length and 202 ft. broad , and best to' emp16y 'lbr' difl'crent classes of small-arms. 
of the bree.ch arrangement with Sinal! charges and with imper- the root nlohe" Edst" 900'Ol. The line of railway newly made The pulp for \llaking the retarded paper is reduced 
fect materials for Ihe packingodiscs' inserted ,with each charge. and 1I01V opeileel'is"oniy a mile and a half i:t length; but as a to u filler consistency than that. used in the manufac­
For the former point, sliell of 8111. weight'has been chosen, and good deal of house properly had to be bought, its construction ture of the , mining charges, and, to prevent mistakes, 
for the latter soine plat~s made purposely of ,brittle cast iron has been very expensive. By means of this short line there is 11 . f I ' t" d . I ' 
were employed instead of the' proper discs.: Some cylindrical now an nnbroken communication between the extreme north and a sma quantity 0 co ourmg mat er IS mlxe Wlt I It, 
pieces of 3 in. diameter, 12 in. long, of 20 lb. weight, and 2 ft. south of'tbe kingdo!D. The Denburn Junction line, short as itis, and the parer produced lJas thus a pink tint. The 
long; weighing 40 lb.; were also kept in readiness. has been abont two years and a half in course of construction . paper is al made by the ordinary hand process, the 
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over an open fire placed in the centre of a large clear 
space. The forgin~ is held by a large crane, and the 
different pieces w hlCh require to be welded together 
are held in their proper position by a temporary 
framing made of strong bars which are connected bJ 
screwed bolts. The welds which can be made under 
the steam-hammer are scarf welds, the surfaces being 
all planed to the proper angles at the joints, ~o as to 
ensure facility of welding; but there are certam welds 
required in building up an intricate forging which must 
be made by hand. The stern-frame of a screw· 
steamer, for instance, which is welded together after 
the holes for the bearings of the propeller-shaft are 
bored out in each single portion to a diameter only 
~ in. smaller than the finished size, must be finished 
by hand in this mauner, as the steam-hammer would 
destroy the relati ve position ofthe two finished and bored 
portions. The mode of welding such pieces by hand 
Is.the so-called V-weld, the two pieces. being form.ed 
wIth V -shaped ends, and two wedge-pIeces bemg m­
serted between these ends so as to fill up the spaces 
formed by them. The temporary bracing which holds 
all parts in their proper relative position is not dis­
turbed by the operations of the blacksmith's hammers 
in closing the welded joints. The holes for the pro­
peller-shaft are finally bored out when the stern-frame 
is in its place. The binding of ship-keels, ships' bows, 
and of similar forgings is effected upon a very large 
plane-bed or surface-plate, and the work is done by 
hand to templates made of wood ,or sheet iron. 

The mcchanical workshop, which is a recently 
erected and very well fitted place, contains the usual 
plant of very large and powerful machine tools; but 
the forge iu Scotland-street is, in this respect, fitted 
out in a more remarkable style. Some of the self­
acting tools in that shop are unique for their size and 
weight. There is a turning-lathe of 5 ft. centres and 
40 It. length of bed, made by Messrs. Collier and Co., 
of Salford, and which was described bJ Mr. Fletcher at 
the Glasgow meeting of the Institution of Mechanical 
Engineers as one of the largest tools and, perhaps, 
the heaviest lathes ever made. Another monster 
tool is a slotting-machine, by Messrs. Shanks and Co., 
weighing 105 tons, and having its main pillar cast in 
one piece with the bed carrying the cross slides. 
Some multiple drilling-machines for borin~ a number of 
holes simultaneously, and used for makmg the rivet 
holes in ship-keels, are amongst the most modern 
additions, and a hollow lathe for turning crank-shlfts 
similar to the one at work in Mr. Penn's en .... ineering 
shop, and recently described by us, was fitted up only 
a few days ago. ,The forge in Scotland-street contains 
nine steam hammers, most of which are of large 
size. The heaviest hammer has a 7 ton head, and 
has the steam admitted above the piston, which 
increases its effect. The span between pillars is 
20 ft. clear, and the main frame is Condie's: improved 
design. Almost all the hammers have Condie's moving 
cylinder, and only one large Rigby hammer has been 
added to this plant at a more recent date. The furnaces 
are arranged ill pairs, and have boilers over their flues 
for utilising the waste heat. The two cranes required 
for each hammer stand on the same side close to each 
other, so as to leave the central part of the forge 
between the steam hammers perfectly clear for passage. 
There are several lines of rails laid right through the 
forge, and connected by turntables and sidings with 
the maiu line passing the works. The forgings have 
hitherto been made of scrap iron exclusively, and no 
puddle iron or "new" iron has been manufactured in 
the Lancefield forge. The scrap for the first-class 
forgings is made from bars cut to tbe proper lengths 
by shears and then piled in a very regular and uni­
form mauner. At present, however, some puddling 
furnaces are being set to work for puddling pig iron 
and finerJ iron, and a finery will be added very shortly. 
A fine rolling mill has also been erected, and is now 
used as a forge train for making scrap bars, but rolls 
for making bars, angles, and plates are intended to be 
added to this very shortly. 'l'he forge train has 22 in. 
rolls running at forty revolutions per minute. The 
general arrangement of this forge is very convenient, 
and an ample area of ground is provided within 
its enclosure for future .extensions. The sizes of 
some of the largest forgings made by the Lance­
field forge will be best suited for illustrating, not 
the limit, but the extent of its power of production. 
Amongst the Great Eastern forgings were the stern­
frame, weio-hing 25 tons, the crank-shaft, weighing 
31 tons, an~ the propeller-shaft, 47 ft. long and 35 tOllS 
in weight, and these have not been exceeded in more 
recent years; but the Lancefield Forge Company have 
since then made most of the heavy forgings for several 
of the great Cunard steamers built on the Clyde. 

EN GIN E E RI N G. 

MANUFACTURE OF GUN-COTTON. 
(Concluded front page 431.) 

WE have seen that, in the case of the mining 
cbarges, the pulp is, during the process of manufacture, 
snbjected to very severe compression, and by this 
means a very great quantity of explosive matter is 
obtained in a small bulk. A mining charge, in 
fact, manufactured by the :processes now followed at 
Stowmarket possesses an amount of explosive power six 
times as gre~,t as that of a similar bulk of gunpowdcr, 
and this concentration-if we may term it so- of the 
explosive material is in many instances of grcat value. 
Thus, when hard materials have to be blasted by 
charges contained in holes bored only to a moderate 
depth, a gun-cotton charge, occupying only one-sixth 
the length of hole that would be taken up by a gun­
powder charge of equal power, allows of a greater length 
of tamping being employed, and also concentrates 
the explosivc action at greater distance from the work­
ing face. There is also now abundant evidence that 
gun-cotton is in other respects a more effective explo­
sive fot mining and quarrying purposes than gun­
powder. Thus, in breaking up large boulders by 
means of a charge inserted in a vertical hole bored 
from the top down to near the centre of the boulder, 
if a gunpowder charge is employed, its tendency is, 
if t he block is of large size, to blowout a conical mass 
from the upper part of the boulder, the apex of this 
inverted cone being situated at the point where the 
charge was placed. With gun-cotton, however, the 
case is different, it being found that it exerts a 
powerful splitt.ing action below as well as above the 
point where the charge was situated. This effect 
appears to be due to the extremely rapid action of the 
gun-cotton; but, whatever may be the cause, it is an 
effect which is reo-ularly found to occur in practice, 
and one which makes gun-cotton particularly valuable 
for quarrying purposes. 

'l'he fact that gun-cotton, when exploded, produces 
no smoke is another fact that renders it peculiarly ap­
plicable for tunnelling or mining work. In some in­
stances, where gun-cotton has been used in confined 
situations insufficiently ventilated, complaints have 
been made that its employment gave rise to headaches 
amongst the men. Such a result, however, has only 
been caused by an improper and, we may add, waste­
ful use of the gun-cotton, it being due to the employ­
ment of charges too heavy for the work they were re­
quired to perform, and which charges were conse­
quently but imperfectly consumed. In addition to its 
beneficial effect upon the ventilation, the absence of 
smoke when glm-cotton is employed enables the work­
men to return to the work sooner than they otherwise 
would do. The mining charges, manufact.ured by 
Messrs. Prentice, are now largely employed in mines 
and quarries both in this country and abroad, and their 
use IS rapidly becoming extended as their value be­
comes known. Besides t.he regular charges, t.he manu­
facture of which we have described, the firm are now 
making a peculiar kind of gun-cotton yarn, specially 
adapted for splitting off slabs of slate. A hole being 
formed behind the slab to be separated, a sufficient 
length of this yarn is inserted and igilited, no tampinq 
being used. We understand that this yarn is found 
to answer its purpose capitally, and that it is now 
being extensively used in Wales. 

Before leaving the subject of mining charges, there 
is another advantage possessed by gun-cotton to which 
we should allude, and that is that it is not injured by 
moisture. When we say it is not injured, we do not 
mean that it is not affected, and this is a point upon 
which some persons who have used gun-cotton appear 
to have fallen into error. Some users of gun.cotton, 
having been informed that the material is not injured 
bJ wet, have let their charges become damp, and have 
tben complained that the gun-cotton did not give ~ood 
results when fired, wbereas the failure was entIrely 
due to their owu carelessness. Instead of saying that 
gun-cotton is not injured by moisture, it would, perhaps, 
be better to say that it is not pel'm(lne1Ztly injured, or, 
in other words, that its explosive qualities, which are 
impaired wben the material is damp, can be completely 
restored by simply re-drying it. 'l'he re-drying should, 
of course, be performed with great care, the tempera­
ture not being allowed to rise above, say, 140°. In 
most cases it will be found less trouble to take the 
necessary precautions to keep the charges dry as they 
come from the manufacturer, than to allow them to 
become damp, and subsequently re-dry them; but in 
some instances the fact of gun-cotton not being per­
manently injured by moisture is very convenient, as it 
enables the material to be stored in large quantities in 
a damp state, witbout incurring any danger or risk of 

explosion. GUll-cotton, when moist, is, in fact, not 
explosive, and it is for this reason that it should be in 
a thorolt.t;hly dry state when used, a thinq which those 
who employ it will do well to continually bear in mind. 

It is, however, time that we should t(tke le(tve of 
mining charges, and should proceed to the description 
of the other department of Messrs. Prentice's works­
that devoted to the manufactnre of cartridges for 
small arms. We have already stated that in these 
c(trtridges the gun-cotton is used in the form of "re­
tarded" paper, or, in other words, of paper composed 
partly of gun-cotton and partly of plain cotton pulp. 
The paper is made hy the ordinary hand process, aud 
when it is received into the cartridge. making depart­
ment, each sheet has first printed, on one end of it, a 
series of "headings" denoting the description of 
cartridge for which it is intended. These" headings" 
are so placed that when, in the next process, the sbeets 
of paper are cut up into slips, each slip bears its proper 
mark. The cut.ting of the paper is performed by ordi­
nary paper-cutting machines worked by hand. The 
slips are all cut to gauge, and are, therefore, of almost 
exactly uniform size ; to secure perfect accuracy, how­
ever, they are, before being made up into cartridges, 
carefully weighed, and all reduced to the precise 
weight required in the case of the particular class of 
cartridge for which they are intended. 

The next l?rocess consists in rolling up each slip 
into a cylindrical coil, and for performing this opera­
tion a number of very simple but, nevertheless, in­
~enious machines are employ cd. It so harpcns that 
ill each particular class of cartridgc there IS a ccrtain 
degree of tightness of coil, which gives a bettcr rcsult 
than allY other, and it is thereforc desirable that, in 
coiling up the slips, this requisitc dcgree of tightness 
should be maintained uniformly in evcry casc. The 
machines emploJed to attain this cnd havc becn de­
signed to imitatc closely t,hc action of the human 
hands when employed in rolling up a paper coil. If a 
partiallJ formed coil of paper be placed between the 
finger and thumb of the left hand, and a furt!\er quan­
tity of paper be wound on by turning the coil with the 
forefinger and thum b of the right hand, it will be 
found that the tightness of the coil will dcpend upon 
the pressure whIch the last mentioned thumb and 
finger exert upon it during the process of winding. In 
the machines employed at Stowmarket, the pressure of 
the finger is replaced by that of a wooden lever, which 
is loaded so as to exert-of course ulliformlv-the 
exact pressure required. Each machine consIsts of 
but very few parts. One end of the slip of paper to 
be rolled is inseded in a slit formed in a small man­
dril revolvin~ in suitable bearings, and this mandril 
being turned by hand, the slip is coil cd on it, the 
pressure upon the coil of the end of the lever already 
mentioned ensuring an uniform degree of tightness. 
On the coil being completed, the maudril is witbdrawn 
from it (the fact of the slit in the mandril extending 
to the end of it enabling this to be done), and the end 
of the coil is then secured with shellac. Each machine 
is worked by a girl, another girl close by securing the 
ends of the coils. 

After coiling, the charges are again carefully weighed 
bJ an examiner, and, if of the correct weight" they are 
then ready for "waterproofing." The watcrproofing 
process consists in coating the charge with a thin skin 
of india.rubber, and the machine by which this is 
effected is of exceedingly ingenious COll3truction. It 
consists of a simple wooden frame, carrying a small 
horizontal cylinder, or tube, in which a piston can be 
moved to and fro by means of a pedal placed so as to 
be conveniently acted upon by the foot. The piston 
is provided with two small spikes projecting from the 
front side of it, these spikes supporting the charge 
when it is projected from the tube, as will be described 
presently. Beneath the cylinder is an india-rubber 
air-bag, which can be compressed bJ means of a second 
pedal, and which, when thus compressed, forces air 
into the cylinder near the front end. Aronnd the 
front end of the cylinder is a flange, or collar, which is 
kept moistened with a solution of india-rnbber, and 
which is provided with a kind of ring-guard, capable 
of being brought down in front of it by the action of a 
third pedal; whilst the pressure of the foot on a fourth 
pedal causes a pair of nippers to close just in front of 
the mouth of the cylinder. 

The manner in which this machine is used is as fol­
lows: The piston being drawn back into thc cylinder, 
one of the charges to be covered is inserted in the 
latter, and a thin disc of india-rubber is placed against 
the flange with which the eud of the cylinder is pro­
vided. The solution of india-rubber on the flange 
canses the disc to adhere to it, and the disc is then 
further secured by bringing the ring-guard down upon 



it. The pedal connected with the air-bag is next 

pressed upon, and some air thus forced into the 

cylinder_ The end of the latt.er being closed by the 

india-rubber disc, the air cannot escape, but the disc 

is bulged out throu~h the ring-guard, and caused to 

aSSl1me a spherical form. By pressing the pedal con­

nected with the piston, the charge is forced out of the 

cylinder, and caused to project into this thin india­

rubber sphere, the charge when thus projected being 

supported by the small spikes with WhICh, as we have 

stated, the piston is provided. The nippers are then 

made to close behind the charge, the piston drawn 

back, and the neck of what we may term the india­
rubber" bubble" is tied round with silk by the girl in 

charge of the machine. This bein&, done, the charge 

can be removed completely coatea with a very thin 

film of india.rubber, the" bubble" shrinking and clip­

ping the charge closely as the air escapes from its in­
terior. This" waterproofing" machine, although re­

quiriug a somewhat lengthy description to explain its 

construction and mode of action, is really a very simple 

apparatus, but it is, no doubt, one which has required 

much labour to bring to its present perfection. It is 
an extremely ingenious application of simple mecha­

nical contrivances to accomplish what at first sight 

might appear a very difficult operation, and it serves 

its purpose admirably, the charges being covered with 

india-rubber with great rapidity, and in the most per­

fect manner. 
After being waterproofed, the charges are made up 

into cartridges, or, ill other words, are placed iu t.he 

cases containing also the shot or bullet, as the case 

may be. For placing the wads in the paper case, a 

very neat little contrivance is employed. If it was 

!It tempted to force the wads directly into the paper 

case, the mouth of the latter would in most instances 

be burred over and the· case spoilt. To avoid this, 

each case is placed in a cylindrical mould open at both 

ends, and formed of two parts hinged together, so 

that the cartridge-case can be inserted in it and re­

moved from it readily . . This mould is bored out to 

two different diameters, a portion of its length having 

a diameter equal to the internal, and a portion a dia­

meter equal to the external, diameter of the cartridge­

case. The case being placed in that portion of tlie 

mould which is of the larger diameter, with its end 

close up against, and protected by, the shoulder 
formed by tile alteration in the size of the bore, the 

smaller part of the bore of the mould is in a line with 
the interior of the cartridge-case, and the wads can 

thus be forced down through the smaller part of the 

mould into the cartridge-case .without injury to the 

latter. ' 
After the charge, wads; . &c., have been in­

serted, each cartridge-case is closed by rolling over 

the eud of the case on the end wad. Some simple 

machines are used for turning over of the ends of the 

cases, which is efl'ected by a sort of burnishing action, 

the cnd of each case being presscd against a pair of 

slllall revolving tools, which bend the edges of tlie case 

inwards and roll it down smootbly upon the wad. After 

having been closed, the cartridges are ready for making 

up in parcels and packing, operat.ions which require 

no special description. 
The small arms cartridges made by Messrs. Prentice 

and Co. have hitherto been manufactured for use in 

breech-Ioadinf; guns only, and spe?ial cartridges have 

becn prepared for almost every variety of these arms, 

whcther us cd for sporting or military purposes. The 

objection to using gun-cotton cartridges for muzzle­

loaders is that they are liable to be injured by careless 

ramming; but as muzzle-loaders are rapidly becoming 

an exceptional class of guns, t.he non-adaptability of 

gun-cotton for use in them 'is a matter of but com­

paratively lit.tle consequence. For sporling purposes 

the gun-cotton cartrid&es are now very largely employed, 

Messrs. Prentice turnmg them out in the busy season 

at the rate of 16,000 per day. The fact of the gun­

cotton cartridges producing no smoke is a great ad­

vantage in the field, and it is one, amongst others, 

which sportsmen are rapidly acknowledging. 
In concluding our account of Messrs. Prentice's 

works, at Stowmarket, it is only just that we should 

remark upon t.he completeness of tile arrangements For 

carrying out the manufacture of gun-cotton accordmg 

to the best known methods . . During the many years 

which the manufacture has been carried on at Stow­

market, extensive modifications have from time to time 

beenmadein the various processes carried out,and these 

have necessitated corresponding and in many cases 

expensive alterations of the plant. The fact of a new 

and improved process, reqUIring new plant for carry­

ing it out, has never been allowed to interfere with its 

adoption at Stowmarket, and it is, in fact, only by 
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conductiug a series of expensive experiments on a 

manufacturing scale that Messrs. Prenhce have brought 

their system of manufacture to its present state of per­

fection. 

RECENT PATENTS. 
T lIE following specifications of completed patents 

are all dated within the year 1867; and that year 

should be given in ordenng them, at the annexed 

prices, from the Great Seal Patent Office, Chancery­

lane. 
. (No. 498, 8d.) Henry Purnell, of Glasgow, patents 

an arrangement of engines or pumps, having oscillating 

cylinders the trunnions of which are provided with 
inlet and outlet passages, the oscillation of the cylin­

ders governing the admission of the steam or water to, 

or its exit. from them. These engines and pumps 
are single acting, and the peculiarity of the ar­

rangement consists in placing the inlet and outlet 

openings on one side of the trunnions, so that the 

working surfaces are kept tightly pressed together by 

the strain put upon them during the working of the 
engine or pump. 

No. 499, 10d.) Arthur Kinder and William Barns 

Kinsey, of 92, Caunon-street, patent improvements in 

gas-engines. A.ccording to these plans, tb e crank­

shaft of the engine is placed between the cylinder and 

t.he crosshead, to which latt.er a return connecting-rod 

is coupled. The crosshead just mentioned is connec­

ted WIth another crosshead on the main piston-rod by 

double rods passiug above and below the crank-shaft. 

The cylinder also is placed in an open water-tank, and 

water is caused to circulate through the piston, piston­

rod, and slide-valve. The patent also includes making 

the cylinder with short ports, as well as a particular 

form of slide inlet valve, and a method of regulating 

the speed of the engine by meaus of a perforated 

sliding-plate, with which the valve just mentioned is 
fitted. 

(No. 500, 10d.) WilIiam Deakin, of Great Bim, 

and John Bagnall J ohnson, of Tettenhall, patent a 

method of making "caps" for spinniug, and similar 

articles, from seamless steel tubes, these tubes being 

gat.hered or thickened into a close dome shape at one 

end. If a thickness greater than can be obtained hy 

gathering in the tube is required, a plug is inserted, 

this plug being welded in by the subsequcnt shaping 

process. The" caps" are finished by placing them on 

a vertical mandril or support, and subjecting them to 1'> 

few end blows from a SUItable stamp hammer . . 
(No. 511, Is. 6d.) John Marshall, of Trafalgar, 

road East, Greenwich, patents fitting glass water­

gauges for steam-boilers, &c., with valves so arranged 

that, although they do not interfere with the ordinary 

working of the gauge, they will, in the event of t.he 

glass breaking, be forced agaiust their seats and 

so prevent the escape of steam and water; The gauge 

is fitted with two cocks only, instead of three, as 

usual, and the arrangements adopted to enable these 

cocks to be used for "blowing through" are very 

ingenious. 
(No. 516, 10d.) John Alison, of Brightlands, 

Reigate, patents a form of vertical boiler in which the 

inside firebox is provided with a number of curved water­

tubes extending from the roof to the sides. A fire­

clay plug is placed on the central space between the 

tubes, so as to cause the heated gases to pass ronnd 

amongst the tubes on their way to the central Hue, 

extending from the roof of the firebox to the smoke­

box. We have strong doubts about the newness of 

this arrangement.. 
(No. 518, Sd.) George Daws, of Penge, patents 

an arrangement of self-acting rail way signals, designed 

to maintain the signal on any given post at danger 
until the train by which that post was last passed has 

passed two signals in advance. An arrangcment for 

calliug the engine-driver's attention by sounding a 

gong and shutting off the steam, in the event of the 

signal in advance being at danger, is also included in 

the patent. The apparatus is altogether complicated, 
and, we fear, quite unreliable. 

(No. 523, Is. 2d.) Edward Funnell, of 54, East­

street, Brif\'hton, patents a complicated combined 
alarum ana railway signal, of more than doubtful 

utility. A description of the apparatus would be im­
possible without I.he aid of drawm(;s. 

(No. 527,10d.) Clement Martm, of Hammersmith, 

patents a peculiar arrangement of steam-engine, in 

which the cylinder, as well as the piston, reciprocates. 

The crank-shaft has three cranks, each having a t.hrow 

equal to one-fourth the total stroke, and the central 

crank is placed opposite the other two. The central 

crank is connected to the piston by a connecting and 
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piston rod in tM ordinary way, whilst the, other two 

cranks are connected to the cylinder, the effect of the 

arrangement being tbat the piston and cylinder reci­

procate in opposite directions. This arrangement 

possesses no practical value, and the objections to it 

are numerous and obvious. 
(No. 530, 6d.) Alfred Vincent Newt,on, of 66, 

Chancery-lane, patents, as the agent of John Ashton 

Greene, of Brooklyn, U.S., a neat method of joining 

the ends of belts by turning up these ends and con­

nectin/)' them by I-shaped pieces of metal passed 

through slits formed in the belt, and then turned one­

fourth round, so that the T -shaped ends lay across the 
slits. 

(No. 535, 10d.) Andrew Howat, of Farnworth, 

near Bolton, patents an arrangement of coal-cutting 

machine, in which one or more cutters, propelled direct 

by a piston working in a cylinder supplied wit.h steam 

or compressed air, are employed. The cylinder is 

mounted on a truck, in such a mauner liS to be adjust­

able to various angles. The details of the machine 

could scarcely be described without reference to 

drawings. 
(No. 538, 5s. 2d.) John Saxby and John Stimson 

Farmer, of the Patent Railway Signal Works, Kilburn, 

patent numerous improvements in apparatus for work­

mg railwav signals, points, and switches. As might be 

expected from Messrs. Saxby and Farmer's experience 

as manufacturers of railway signals, this patent 

includes many improvements of considerable value, 

and which merit a more full description than it would 

be possible to give of them here. We shall, thcrefore, 

for the present post.pone any description of them. 

(No. 530, 8d.) . Henri Adricn Bonneville, of 38, 

Porch ester-terrace, Bayswater, patents, as the agent 

of J oseph Grosley and Louis Albert Merckens, of 

Kremlin, an arrangement of drcdging - machine, 

specially intended for removing silt, &c., from the beds 

of rivers or other watercourses, in which a current 

exists. In this machine the dredging is performed hy 

a series of teeth and buckets fixed to the periphery of 

a larae vertical wheel, the axis of this wheel being 

carried by a pair of boats, one on each side of the 

wheel, and means being provided for varying the 

" dip" of the wheel according to the depth of water. 
The boats are secured to an anchor, so that they can 

be allowed to float down the stream &raduall.V, and 
they are furnished with dam-boards, agamst which the 

stream may exert its force, it being intended that the 

down-stream motion of the boats should actuate the 

wheel, which, iu its turn, should raise the silt as it re­

vol ves a.nd discharge it into a shoot. It is also 

stated that where no current exists the wheel may be 

t.urned by any convenient motive power. We much 

doubt the effiCiency of the apparatus. 

(No. 547, Is.) Jallles Livcsey and John Eclwards, 

of 0, Victoria-chambers, ·Wcstminster, and vVilliam 

Jelfre'ys, of 4~, Coo~cr's-r.oad, Old Kent-road, patent 

applying to rallway-slgnallmg apparatus a" back lock" 

in such a manner that one lever is caused t.o lock 

another by its direct communication with the hack lock. 

Another part of the patent refers to fitting switches 

with an apparatus so arranged that when a train passes 

over the points the switchcs are locked, and kept 

locked until the train is clear. 
(No. 550, 8d.) Alfred Vincent Newton, of 66, 

Chancery -lane, patent.s, as tue agent of William 

GOl'ham Angell, of Providence, U .S., making wood 

screws with a central circular hole in the head instcad 

of with a nick, as usual. It is stated that screws so 

made can be readily driven by the aid of a tapered 

round or square plug or driver inserted in the central 

hole. 
(No. 551, 4d.) Alexander McDougall, of Man­

chester, patents methods of utilising the substance 

termed by miners "blue clay" or "chane!." This 

" blue clay," Mr. McDougall . s~ates, is .mainly a mix­
ture of clay and crystals of Iron pyntes, or bisul­

phide of iron, there being, however, sometimes a cer­

tain proportion of spn; and these suhstauces he pro­

poses to separate by a mechanical washing process, so 

that the bisulphide can be employed for the manufac­

ture of sulphuric acid or other preparations of sulphur, 

and the clay for the manufacture of sulphate of alumina, 

which may afterwards be used for the production 

of alum or other purposes. The clay may also be 

used as a fireclay, or for the manufacture of bricks. 
(No. 556, Is.) Adolphe Gilbert Chalus, of Rue 

Sainte Appoline, Paris, patents various forms of gas­

burners, ill so me of which the gas is heated before being 

consumed. The pateut also includes some forms of 

gas-regulators, and other details, which could not 

be described without the aid of drawings. 


