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Stelamn PVate.shears.-A set of plate-shears recently supplied to lessrs. Colville
& Co.. Motherwell, by Messirs. Lamberton & Co.. which are considered to enbody
soie insprovements, are worthy of note. They were designed for cutiting plates a
incies thick ai a gap of 37 inches. It was concluded that the ordinary fort of cast.
iran stanidard coutd not bc relied apon to resist tihe strain on the nitaterial round the
region of so wide a gap: hience the special design was adopted. The standards are
formned of several pieces. whicl are bound htrmly together by large steel bolts, 13
inctes diancter, passitng froma top ta botton of the machine. In the act of shearing
the whole strain is taken bay these ballts, which are considered ta be much more reliable
than any mass of cast.iron in the forn of standards could possibly be. The engines
are coupled and reversing, and of sufficient power to start the cut from test. Rams
are also providled for holding the plate firmly down on the lxislter during the shearing.

Hllydanidlit Plate.ihars.-Recently doubts have arisen whether steam-driven
shears are the niost suitable for the lieaviest class of work, and consideration bas been
given tu the use of hydriaulc power for this puapose. Il one of those curious coinci-
dences which not unfrequently occur. two or three ninds appear ta have conceived
simuiltanetusly the application of hydraulie powver in altost identical fori. In a set
of hydraulic shears designedt by Mr. Lanberton the san.e general construction of
staitardl is used as in the steamu shears just described. But motion is imaparted tu the
cutting blade thruigla toggle arms attacheti to a main crank-shatt, wherron are keyed
two leverz, which in turn are connected ta the ranis of two hydraulc cylanders.
Pressure in a hydraulic cylander coaunterbalances the weight of the apron, and ensures
the return of the ramas in the main cylinders wlen the valve is open ta the exihaust.
The special feature in this machine as that by a special arrangement hie parallelism of
the cuttmig blade as nainiamsed tharoughaut the whole length of a cui, which may beas
long as 12 fcet or 15 feet ta itîi modern reqluircmients. Designs for a hydrauic
slieariag machine cnbiodying the sanie principle and inalinost identical tarn have aiso
becn recently sultiitied to the author liv .lr. \\ickst=eel.

A powerful shearing machine wtih ess:s. licardniore are having constructed
appears also to bc on tie saune littes, but with soae novelties in construction which
are of interest. It as of massive des:gn, anal is capable of shearitg nuld steel plates
up ta a,- inches thick. The cheek or standards each consist of two steel plates 14
feet b.y 9 feet ly 6 inches, which arc separated by a casi..steel distance piece, sa as
to siand about t3,4 (et apart froma centre ta centre. The gap is 37 inches wide froi
the edge of the bolster, and is quite open at lboth ends of the machine, so that a 2
inch plate 6 [cet broad and of any length can bc split fron end ta end with case. The
moive poaer is supplied by tr cast.btcel hydraulic cylinders, 20% inaches internai
dianieter by 4 f et stroke. firimly snugged and lolael to the back of tae checeks.
Tie ran of cacta cylander is in tihe form of a trunk piston, ta which is secturel a ilal
stecfconnecttng rod. The water, under a pressure of yoo lbs. per square inch acts on
an area if 330 squarc inches on the under side aof ach ram, while there is a constant
back pressure of yoo lb1. per square inch on an annular area of 47 square inclics on the
uler side of the rani, thercby enablhng the blade ta bc lifted whlen the pressure on
the lower side oif the rain i< rehrved. Thte effective pmressureon ie lower side ofeach
raam is taus 88' tons. Thc hydraulic pressure is transnaitted firom ach ram ta the
blade or apron through a leser lavmng a imiechancal advaniage of tiree to one. 15ath
levers are rigidly keyedl ta oiae coinion slaft, aS inchses dianmcier and aS fect lnng,
which sse frotm end ta end of sthe machine, and as supportcad by caî.steel aiass.
lined learings passing tlhr'.ua.h tIe cheek, and balted firialy ta then. Any tendency
to thrust the lade enadwise %will bie resisted by the torsitona rigidity of the nmain shaft.
The total ptessure ticrefore transmtittei ta the blade at any instant ias aupwards of 530
tons; and. as thre cuing edge has an inclination of a an 9, tie ntensity of pressure
lier square inch on thc secnion of. sav, a 2 inch plate in the process of bcing sheared,
ia ill be appr ;0iately i3taa, which allows an anmlple iargin for friction il the w ork-
ing par:s. W hile the plate as lacbi ea rd il as leld steadily againsi the boter lby'
%hre sail hydraulic cyhanaders, ti ach together eert a pressure of so tons, and aie
bolted ftmly ta the front guide of aanc machine. Arrangeients arc under consiadera.
t:on w!cclhy a nildlsccl plate ofany ditiensions and of thicknc.ss ua ta anches can
le taken fron ihe ll-ahouse tloor, sheared on ail four cdges, and deposited agon un
tihe ioor, with the naid of .y anc man and a boy.

Il is a question aothy of consaideration *Icshher plates of suclh great tlaickness
shoutt t sutbjectedi ta shcarng. Fati ritauîy w %%&th the tise iof mild stecl las% ctovesd
the nervousncss which led nis eaarlier days to lite escrcise of grenat care in its trcat.
men:. It is now the axion iliat an g.. ork itee paes sloual nao, tx punchead ; or,
if thev b, the-n ainmricng must folia.. reiive iie iured ,arans aroand dte hole.
Shearing is dIeitaai.cntal to. hie edtlge.s -. f pla:ess', -V' mi.ailv wlien the she.itint; ladcb .tre
in bad order ; and tie njury is gi:ar a:ha sut.n ita tie,as hose under con.idcra.
tio.n, ind shoulad lbe f eovnt*edl by sulbsequent planing. Thrse consiadcrations nduced
lie author to hemate a adp.g tae iearng p.rocs ftr inick p.l.te, ind radier ta
pîeter ripping machines for the pmur pose, thus avoidung the iajury, alihough at a siightly
increasel cosa.

I/ydrau/ie F..rSjwc.rrs. Cr'h:d.-r- lananct, wlhacht since the introduicton of
co'ggm mills have fallen miao tesuacarude f(ir t.taktg steel slab< t bc rolted tiso plates,
arc aIs., being gralually csîdplaced for other work ly ithe aacrensng use of hydraalic
forginsg pre>sse ; id coannccuin sith tihe consnruction of a most poweiul prcss,
Mer-na. tcardinrtc have iakean a sieg wicht i n.at ie #,f m:erc"t tao nrnain. Thc
c> hl ,er is -if nacel mci, and as la 4v thie aeia iecte %etcasa .f las mamactrial,
certiir.ly ira thite in, f a a!hthcui casmang. The wicght of ste castng with hacad is 64
tons, ar.- ta intlicel wAe:ghi of Ihe cyhnd!cr Udîl tac 4 ta,n A lest oi the actual
cas:g as not %ea iern rmade: but a portion f the charge was run into an ingat 23
inche, byw Ii.dhes, tlaen c.agged alidw n tu a ballez 5 aictcs l'y 7 inclies, and fron this
tie f.ag rs'- e-.l:s sacrc oblancd : Teisile sarengal, 4o-1 tns per sluare inch;
clr.;arnn ami S ace length, :0 per cent.: elasatàc lamati, 55.S per cent. of tensile
stren.giu c.innctm rf area, 43.4 per cent.: and Lloy'ls tbending test was stuod with-.
oui fa:are. Ti'ois produte af Alessrs. Icardmoîe's skill and enterpraisce as peculiarly
in:ca.-r:g t.. tRe author. sceng atia it coin:iiil , n r.'n ofJ the tsne wshici
nickel -tel iay rendcr to engneerang s.ark.

Le Roi Mining and Smelting Co. has ee a ,buder. .f r rni, l.er shate
on ti.- iSh 1ai:. 'ibi emp.miy lias nsow thoa.g % dech.lt the 'r'ptr:y aind ai l
tains afcly ln: amm>inetd ilai daaalrn.ls ud.al l'e .4 freaqu'. ..ccuarrencc. The L.c Ro:, as
sait eiore, ha, bieen ahthorigh.) devciopolal. the c..- 'aj hr lias lit in xpcnrsa. aimachn.
ciy. ha.ts, air cemprctas. etc., whîaiclh arc all îoid for. and now as tie lrosîtic is
r.earaly too inns da:is :lae stciholders a- ound tr c licnetisîte. A Sullivan djamond
lill rt. lc woArkei !ly clecracaiy iat rt-aen:l .a deed Thi, will bU use.l o fulithe
o the p)ropertîes owncd bîy the coiaaapny.

Punilce Stoie.-Some interesting details respecting this usefutl mineral may be-
founs in the report furnished by Mr. Nornan Douglas to the Forei 'n Oiice. Pumiice,
as is well known, is of volcanic origin, being a trachytic lava which has been rendered
,'Pl: by the escape of gases when in a molten state. It is fouand on most of the shores
of the Tyrrhenian Se& and clsewhere, but is at present aimost exclusively obtained
frou the little island of Lipari. Most of the volcanoaes of Lipari have ejected pum-
accouas rocks, but the best ftone is ail the product of one mouniain, Monte Chimica,
nearl two thousand feet tn height, with its two accessory craters. The district in
whic the puaince is excavated covers an area of three square miles It bas been cal-
culated tht about ane thousand bands are engaged in this industry, six hundred of
whon are employed in extracting the mineaal. l'smice is brouxiat ta the surface
in large blocks or ir baskets, and is carried thus either ta the neighboring villiage,
or ta thme seashore, to be taken there in boats. The supply is saisi to be practically
inexhaustible. Pumaice is used not nerely for acouring and cleansing purposes, but
alo for polishing in numerous trades, hence the fact that the podaraerel punice ex-
ported exceeds in weight the block punice. Between twenty andl thirty merchants
are engaged in the pussîmice trade in the island. Prices rose considerably about seven
ïeats ago, %hen a syndicate, with a capital of £2o,ooo, rented the municipal pumice
lands. The syndicate. however, failed through misianagenent, and, sirace then,
though the g'l ualities always command a high figure, the general tendency of
prices has been to aI.

Prevention of Mine Accidents.

Ai a neeting of the Federaitel Institute of Mlining and Mechanical Engincets,
hcid at Newcastle, England, a prize paier was read by Mr. Austin Kirkup on the-
neans of preventing accidents in coal mi.. Dealing tirst with explosions ir mines,.
frot fGre.damp and coal dust, he said tha, as far as now known. gas and coal dust
were the only agents for producing explosions in mines; and ta dilute the one with
air and ta destroy the ather was the oniy aiethod of rendering theni harailess. The
most explosivc mixture of gas and air was in the proportion of one of gas ta 9.4 of air,
and the Reast explosive was one of gas ta 15 of air. When more air was added. the
mixture becanie unexplosive, and therefore hamnless s far as the presence of lighis
ras cncerncl. ilence the first requirement of every fiery mine was a sufficient venti

lation to dilute and render harmnless noxiotus gases ta such an extent that the working
places of the shafts, lcvels, stables, and workmngs pf the mine should bc in a fit state
for working and passing therein. He laid stress on the necessity of good airways.
Many ainea were at a diusaivantage in this respcdt. In some cases the shafts wrectoo,
sat, but more often it was the underground roads, mare especially the retturn air-
ways. These rads were net usually intended for haulage and travelling, and were
allowel ta get init a basd state. The sectional area was in many parts very small.
Acule bends were frequent, and where faults were met with, the air in many cases was
cllecactfrom an horizontal to a vertical course. In order to ensure good reults, the

sectional area of the return airways should be equal ta that of the intake airways,
sharp bends should ble avoided as mauch as possible, the abrupness of faulîs should bc

nsooahcl down, and thc air should have as easy and straight a road as possible to the
upcasî. The accumulation of gas in ald workings should bc guaardei against by a
systcm of tlorough inspection ; hetre gas is being evolved in laid woairkangs which
cannat be ventilaitd it should not lbe stopuped off; ahe workings should bc placea in
connectiut witha the return airways, so ttat the gas as il is generated may expand into-
then ana lac diluted by the current.

*With rceenence ta safety lanips, the rniter thought at irn addition ta being ex-
aminet, threy should bc tested in ceal gas and air before beinglocked and sent into the
iiac. Fire-dam;p detectors lac considerced useful for ascetîaining the proportion of as
prescnt mn tie ismaam scrurn airways ofa fiery mine, more especialIy when the ventil.
tion -s proluccd lby a furnacc.fed-as in the majority of cases-y she rcturn air cur-
ren:. An ordinary safety lanp wil] only detect gas whtn the proportion ofgas in the
cuitent is a pet cent. or more, and wshena it is remembered that il is unsafe ta lire shots
in a dusty aine in air containing 2 pet cent. of gas, it will lie seen thait the systematic
use of a tirc.lamp alctccior in a ficry aie may in mtuany instances reveal hiddalen dan.
gers. It sectmt probable tit, as fire-danmp dctectors becone better known, thcy will
no longer lae regardedl as scicntillc toys, sccing that they give such reliabale indications
of the statc of the return air currents. The writer bas alrcady alluded ta the property
of coal dust, wherchy an explosion may bc extendel far baeyoad the limits ut the gas.
It as daso an unloubtael tact that undaer certain contitions cqal dust asistal with air
atone will lroduce an explosion. Thcse conditions are seladon attained except during
the proccss of shoitfiring, altiough instances are on record of dust taking sre an the
.tcrecens ai thc surface. The fiery blast tratm a shot-hole in the presence of coal dust
t, increadti by thc combustion ai th dusi partie-.Ics, and %hcre sufficient dust is prc-
senit to fceed the flaie n blasatfi explosive violence i frtitned which ofen excndsr for
long ditance. Weicn sall îiroOIrtions ofgas are prescnt in such tlust.taden air, the
intatiton amut ctenison afan ceplosio.i is facalitatei.

Thre'cmma'ast cau-c, ahinaat ite tlady cause of dust cxplosio.n. as the occurrence
of a Ialotn.aoua ,bà.,r. Thi is gencrally -lue to ta anjuliciourrs chioice ut a shot-hole,
clombtaîined ta sate tise of tou greai a wcight ofcaphsInc anad too shor a length of
satemnîng. htloan.out shots solauld be. as (ar as tile, pervented, and the soleway
of ding s.. ihat occurs ta tae raiter, is ta emply only suîch rfficials ai iis work as
are tho.a>gly tiied by expericice and inteligence ta calculatethe correct position.
of a sho:.-ole and the weighi of expluive necccsary ta da tihe desiresd amount of
wor4k. hc last point im relation ta shot.itiing is tbe use of Llasting powdter i dusty

innes. In imanya> ialnes ils use Rais laecn aboliibml; in many more it islhould be aboi-
islac-l. I produccs a heavy shower of sparks and tame, which are mtuost favorable for
the iniiation of an cxîploion. Only such cxplosivcs sihould bc used as wdl give a
ninimum af flane. and dlevices for abe etinîiean of ilanme in shot holes should bc
mrne resoriti t.,. ThIcre arc mr.any rmore pr.poaauls for thre prevention of accidents ir
mines rain cxlonions whicli thie witer might have deat avth, suclh a., the conpusory,
uc of safiety lamps in aIl mines, thre abolition of ail unlergrounl lires, boiler fires,
fumrtace o otherwise, an.d tie abolition of liîasting in aIl mines. For lite mosto ati.
thcy will net bear criaicismu, for it gocs without saying tiat belnre ahlboishing a useful
agent we should find soathctiing equally good ta put an its place.

162


