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Steam Plate-shears.—A sct of plate-shears recently supplied to Messts. Colville
& Co., Motherwell, by Messts. Lamberton & Co., which are considered to embody
some improvements, ate worthy of note. They were designed for cutting plates 2
inches thick at a gap of 37 inches. It was concluded that the ordinary form of cast.
iron standard could nut be relivd upon to resist the strain on the material round the
region of <o wide a gap s hence the special design was adopted.  The standards are
formed of several pieces, which are bound fimly together by large steel bolts, 13
inches diameter, passing from top 1o bottom of the machine. In the act of shearing
the whole strain ic taken by these bolts, which are considered 19 be much more reliable
thaa any mass of cast-iron in the form of standards could possibly be. The engines
are coupled and seversing, and of sufficient power to stast the cut from rest. Kams
are also provided for holding the plate fiemly down on the bolster duting the shearing,

HHydraulic Plate-shears.—Recently doubts have arisen whether steam-driven
shears are the most sutable for the heaviest class of work, and consideration has been
given 1o 1he use of hydraulic power for this purpose. By one of thuse cutious coinci.
dences which not unfrequently occur, two or three minds appear to have conceived
simultancously the application of hydraulic power in almiost sdentical form.  In a set
of bydraulic shears designed by Mr. Lamberton the sanve general construction of
standard is used as in the steam shears just described.  But motion is imparted to the
cutting blade through toggle arms attached 1o a main crank-shalt, whereon are keyed
two levers, which an tun are connected to the rams of two hydrauhic cylinders.
Pressure in a hydsaulic cylinder counterbalances the weight of the apron, and ensures
the return of the raws 1 the main cylindess when the valve is open to the exhiaust,
The speciat feature in this machine is that by a special arrangement the paralielism of
the cutung blade 1s mantamed throughout the whole length of a cut, which may beas
long as 12 feet or 13 feet tomeet modern requirements.  Designs for a hydraulic
sheaning machine embodying the same ponciple and inalmost identical form have also
beca recently subimitted to the auther by Mr. Wicksteed.

A powctful shearing machine which Messis. Beardmore are having constructed
appears also 1o be on thie same hines, but with some novelties in construction which
are of intesest,  Its of massive design, and is capable of shearing nuld steel plates
up to 212 inches thick.  The cheeks or standards cach consist of two steel plates 14
feet by 9% feet by 6 inches, which ate separated by a castesteel distance picce, so as
to stand about 1313 feet apart fiom centre to centre. The gap is 37 inches wide from
the edge of the bolstes, and is quite open at both ends of the machine, so that a 235
inch plate 6 feet Lroad and of any length can be split from end to end with case.  The
motive power is supplied by two castesteel hydraulic cylinders, 2034 inches internal
diamcter by 441 feet stroke, finmly snugged and bolted 1o the back of the checks.
The ram of cach cylinder is in the form of a trunk piston, to which is secured a muld
stecl connecting rod.  The water, under a pressuce of 700 {bs. per square inch acts on
an area of 330 square inches on the under side of cach ram, while there is a constant
back pressure of 700 Ib. per square inch on an annular asea of 47 square inches on the
upprer side of the ram, thereby enabling the blade to be lifted when the pressure on
the lower side of the ram is tehieved.  The effective pressure on the lower side of cach
ram js thus 882 tons. The hydraulic pressure is transmitted from each ram ro the
blade or apron through a lever havang a wmechameal advantage of three to one.  Both
levers are rigidly keyed to one common shaft, 18 inches diameter and 1S fect long,
which passes from end 1o end of the machune, and 1s supported by cast-steel binsse
lined bearings passing throush the cheeks and bolied firmly to them.  Any tendency
to thrast the blade endwise wall be gesisted by the torsional ngidity of the main shaft.
The total pressure therefore transtuitted to the bilade at any instant is upwards of §30
tons ; and, as the cutting edge has an snchnation of 11 9, the intensity of pressure
pet square inch on the seciion of, say, a 2 inch plate in the process of being sheared,
will be approvmately 30 tons, which allows an ample margin for friction in the work-
ing paris.  \While the plate 1s bang sheared it 15 held steadily against the bolster by
three small hydiaulic cylindess, whach together eaert a pressuse of 10 tons, and are
bolted firmly to the front guide of wne machine.  Arsangements are under considera-
tion whereby a mild-steel plate of any dimenvions and of thickness up to 2 snches can
be taken from the snill-house floor, sheared on all four ciges, and deposited again on
the tloor, with the 2id of auly onc manand a boy.

1t is a question warthy of consideration whether plates of such gremt thickness
shoukd bic subjected t0 sheaning,  Fauultausty with the use of mild steel bas temaved
the nervousness which led v ats earhies days 10 the exercise of great care in its treat.
ment. 1t is now the axtom that in gord worh ateel plates should not e punched ; or,
if they be, then simesing must follim to semove the inured portions aroaad the hole.
Sheating i< detnmental to the alges of plates, ospecially when the sheanng blades are
in Lad order 3 and the injury is greatar with suchthich § 1ates as these under considera-
tion, and should be temoved by sulnequent planing.  These considerations induced
the author to heatate 1 adaopisng the shratng process for thack  plates, and rather to
preter Tipping machines for the purpose, thus avosding theinjury, althouph atastiphtly
increased cost.

Liydraulic Forgimgpres. Cylinder— Hanunets, which sinee the introduction of
cogng mills have fallen 1o deuetnde for making steel slats to be golled 1nto plates,
arc alws being gradvally displaced for othes wotk by she mncrcasing use of hydraulic
forgang presses  and 10 connection with the consiruction of a most powcsful press,
Mesets Beatdnwge Bave taken a step which st naay be of interest to miention.  The
cyhinder is of nichel steci, and 1 prodal v the heavios jacce yet cast of this material,
cenairly an the futm of a dithicult easting. The waght of the casting with head 1s 63
tons, ared the finthed waght of the eyhinder will be 42 tuns A 16t of the actual
casing has not yei beea mades but a potiion of the chasgge was run inte an ingot 23
inchios by 318 anchies, then coged down to o tallet 5 mnchies by 7 inches, and from this
the followng tesi 1eulty wete obtained : Tensle strengeh, 30°1 tons per square inchs
clongation i 8 anches length, 20 per cent.: elastic haut, 53°S per cent. of tensile
suenpths contracuon of area, $3°3 per cont.s and Llovd's bending test was stuod with-
out fracture.  Thas product of Messes. Heasdmore's skill and cnterprise 15 peculiarly
interung o the author, sceng that it contims his expestanien of the service which
nickel <teel may seader o engincenng wutk.

Le Roi Mining and Smelting Co. has drctere a shividend of § eents jor shate
on the 1Sth s, This company has now thoreiglly develojod the propesty and
may salely le assuned that dividends will be of frequent vwcurrence. The Le Ro as
said tednre, has been thoroughsy developed, the conjany has put in expeasne machin.
ary, bl air compreswirs, cic., which are ol jaid for, and now as the product is
tiearly 160 tons dady the stuckholders ate bound o be benetitted. A Sullivan diamond
diill 16 be warked by clecinicty was recently sadeted  This will e used 1o fusther
0wt the properties owned by the company.

3 MIECELLANER

Pumice Stone.—Some interesting details respecting this useful mineral may be
found in the report furnished by Mr. Norman Douglas to the Foreign Office.  Pumiice,
as is well known, is of volcanic origin, being a trachytic lava which has been rendered
li?h\ by the escape of gases when in a molten state. It is found on most of the shores
of the Tyishenian Sea and elsewhere, but is at present almost exclusively obtained
from the little island of Lipari. Most of the volcanoes of Lipari have ejected pum-
acevus tocks, but the best stone is all the product of one mountain, Monte Chirica,
nearly two thousand feet 1 height, with its two accessory craters. The district in
which the pumice is excavated covers an ares of three square miles 1t has been cal-
culated that about one thousand hands are engaged in this indusu{. six huudred of
whom are employed in extracting the mineaal. I'umice is brought to the surface
in large blocks or in baskets, and is carried thus either 1o the neighboring villiage,
or to the seashote, to be taken there in boats. The supply is said to be practically
inexhaustible. Pumice is used not merely for scouring and cleansing purposes, but
also for polishing in numerous trades, hence the fact that the powdered pumice ex-
ported exceeds in weight the block pumice. Between twenty and thirty merchants
are engaged in the pumice trade inthe island.  Prices rose considerably about seven

eats ago, when a syndicate, with a capital of £20,000, sented the municipal pumice
ands. The syndicate, however, failed through mismanagement, and, since then,
though the ger 1 qualities always command a high figure, the general tendency of
prices has been to fail,

Prevention of Mine Accidents.

At a meeting of the Federated Institute of Mining and Mechanical Enginects,
held at Newcastle, England, a prize paper was sead by Mr. Mustin Kirkup on the
means of preventing accidents in coal minc.. Dealing first with explosions in mines,.
frow fise-damp and coal dust, he said that, as far 2s now known, gas and coal dust
were the only agents for producing explosions in mines; and to dilute the one with
air and to destzoy the other was the only incthod of rendering them hasmless. The
most explosive misure of gas and air was in the proportiun of one of gas to 9.4 of air,
and the least explosive was one of gas to 15 of air. When more air was added, the
mixture became unexplosive, and therefore harmiless 50 far as the presence of lights
was concerned.  Hence the first requirement of every fiery mine was a sufficient venti-
latiun to dilute and render harmless noxious gascs to such an extent that the working
places of the shafts, levels, stables, and workings of the minc should be in a fit state
for working and passing therein, He laid stress on the necessity of good airways,
Many mincs were at a disadvantage in this respect.  In some cases the shafis wese too:
sm:.lf, tut more often it was the underground roads, more especially the retuen aice-
ways. These roads were not useally intended for haulage and teavelling, and wese
allowed to get intoa bad state. The sectional area wasin many parts very smalil.
Acute bends were frequent, and where faults were niet with, the air in many cases was
deflected from an horizontal to a vertical course.  In order 10 ensure good resalts, the
sectional arca of the return airways should be cyjual to that of the intake airways,
sharp bends should be avoided as much as possible, the abruptacess of faults should be
smoothed down, and the air should have as easy and straight a road as possible to the
vpeast.  The accumulation of gas in old workings should be guarded against bya
system of thorough inspection ; whese gas is being cvolved in old warkings which
cannot be ventilated it should not be stopped off ; the wotkings should be placed in
conaection with the retuen airways, so that the gas as it is generated may expand into-
thens and be diluted by the cutrent.

With reference 10 safety lamps, the writer thought that in addition to being ex-
amined, they should be tested in coal gras and air before being locked and sent into the
miac.  Fire:damp detectoss he considered useful for ascenaining the proportion of gas
prexent in the mam 1cturn ainways of a fiery mine, more especially when the ventila-
tion .s produccd by a furnace-fal—as in the majority of cases=by the seturn air cur-
reni.  An ordinary safety lamip will only detect gas when the proportion of gasin the
curzent is 2 per cent. or more, and when it is semembered that it isunsafe to fire shots
in a dusty minc in air containing 2 pes cent. of gas, it will be seen that the systematic
use of a tirc-damp detector in a ficry mine may in many instances teveal hidden dane
gers. It seaws probable that, as fise-damp detectors beconte betier knawa, they will
no longer be regarded as scientific toys, secing that they give such reliable indications
of the state of the return air cursents.  The writer has already alluded to the propenty
of coal dust, wherehy an explosion may be extended far beyond the limits of the gas.
1t 3s also an undoubied fact that under certain conditions cqal dust mised with ais
alone will produce an caplosion.  These conditions are seldom attained except during
the process of shot-firing, although instances are on record of dust tal:ing fire an the
screens on the surfage.  The ficry blast from a shot-hole in the presence of caal dust
< increasad by the combustion of the dust partieles, and where sufficient dust is pee-
sent 2o feed the flame a blast of explosive vivlence i< formedd which often extends for
long didances.  When smiall propustions of gas ate preseat in such dust-laden ait, the
imuation and extension of an evplosion is faalitated.

The commenest cause, almmt the only cavsse of dust explusion, 15 the occurrence
of a blown-out ht,  Thic is generally Jduc to the mjudicious choice o a shot-hele,
combined withi the use of 1o great a weight of explininie and tov short a length of
semuang,  Blown-out shots shuuld be, as far as punsilile, prevenied, and the sole way
of duing o, that occurs 10 the wiiter, is 1o employ only such officials at this wotk as
are thamaghly qualitied by experience and intelligence to caleulate the currect position-
of a shot-ole and the weight Jof explusive accessary to do the desited amount of
waek,  The last point in relation to shot-giring is the usc of Llasting powder in dusty
mincs.  In many mines its usz has been abolishad; in many morc it should be abol-
ishol. 1t produces a heavy shower of sparxs and flame, which are most favorable for
the initiation of an explosion.  Only such caplosives should be used as will give a-
minimum of flame, and devices for the extinction of Aame in shot hales should be
morc resoried . There are many more proposals for the prevention of accidents in
mines from explosions which the writer might have dealt with, such as the compulsory.
usc of safety lamps in all mincs, the abolition of all underground fires, boiler fires,
furnace ot otherwise, and the abolition of blasting in all mines.  For the most patt
they will not bear criticism, for ft gocs without saying that hefare abolishing a useful
agent we should find somcething equally good to put in its place.




