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nickel into the bath was for a time through the mediumn of ferro nickel. The material,
which corresponds in a ineasure to the compounid of iron and nanganese known as
ferro-miiang.inese used eenively in the ittantiacitire of steel. was prepared fron ores

.of the two ietals and suilequently introduced into the steel bath. This process of
mantifacturing nickel-steel ib explaincd it lengihi in the paient specifications of botha
Schneider and M.reau, andl has atinch to recomnnend it. It is only rational to
assume that wht.re two imetals, iron .nd nickel, are already alloyed in the ferro nickel,
the Lattr will biecmne very evenly liheie.l through the steel b)aith whien the ferro-
nickel k introdiced into it. At present the French inanufacturers appear to have
substituted nieîallic nickel in the place of ferro-nickel in mnanufactiring their nickel.
steel ; but in cither case the nickel is introducel into the steel bath in the ietallic
torit. li this country a different nicimod lias been emnployed ay our iickel-steel
makers -one which, wlien the obàject to le obtained ik consideredh. dot- not commend
itselfeither upon chemnical or iechanical groundi,. The nickel is introduced into the
steel in the fori of what is known as " commercial oxide," and the inco:puration ofa
--mall amiount ()etween 3 and 4 pier cent.) of nickel, in the fori of oxide. into a bath
of steel , as to frn a homiogeneous alloy tinder the coadition namtied i hardly to be
expîected. It is diflicult t. unterstand how the nickel can become evenly ditributed
throughout the bath, and if by chance the oxide should not be thoroughly reduced the
cohesion utf the whoele ma,% is naturally weakened. A priori it would appoear as though
the European practice of incorporating the nickel in the metallic form were the one
most likely tu lead tu uniforim reiults. and the practice of using nickel in the frni of
oxide may accotint in oime cases for the ufteven results obtained over here. The liro-
duction ofalloy i% not always an casy opberation ; but there are other metals forting
component parts of alloys in Common u«e. which pjossess essential characteristicb so
widely dlifferiig fron ach other that they arc much more difficult to alloy than is the
case witl nickel anti irmn ; yet practice atid experience have overcome the difficulties
at first encoun.tcred. Similarly happy reuttlts iay i be contidently expectei in the case
of nickel.-teel wlii the imanufacttrers; have gained the requisite experience, and pro.
b.ibly -ccasion to reter to lluss-lioles or uneven distributioun of the nickel will not then
rise so often.

One point clearly established by experience with nickel.steel up *a the present
tme is, that as far as aspplied tu large castings .the allo has uiquestionabîly cone to

stay, but tu what estent st can be itilietd ftr smaller articles rtenaityet tu lie p roved.
There apiears to be no gol reason why it sioutld not eventually find general intro.
ofuction wlierever a torugh steel if great tensihe strength is req uired.

The nton-rcrrodbil)iity of nickel would seemn ta fit il especially for culinary utensils,
and thtese have been placed tpon the market for soie lime. manufacitured both fron
solidi nickel as well as conbined iron and nickel plate, manufactured in the manner
already mîentioned. The method of welding nickel tu iron and then rolling them both
to plate, gives us a material possessing nost of the desirable qualitiesof nickel without
its excessive cost. Iron " plated " in this manner does not readily part with ils nickel
coating. as is so generally the case when it is plated by gailvanic action.

Solid nickel coins have recentlv been issued by some of the European govern.
ments, and alloys of nickel and copper, the so.callel "nickels " in common utc, have
long lecen in circulation in this country and elsewherc; but the uses ta which metallic
nickel is put to-d1ay are coDmparatively few, and will probably remain su until improve.
ments are introduced for reducing the metal out of its ores.

Engineering Instruments and their Calibratin.-Coitiued.

gencrally be found thiat successive observations taken at the same pressures will not
repeat thenselves exactly. The lines will wander round about a mean position. If
readings be taken first with rising, and then falling ptrewuires, il will often be found
that une of these will remain constant for successive repetitioîns, white the other varies
owing to slight alterations in friction. Oftener, lowever, both will bc foudsi to vary
togetlier.

5. The atmospheric or zero fine alters with alteration of temnperatuire, and should
therefrc ailways be taken intmmeliatlev after the diagrain. time only being allowed for
the complete escape of steamni ron the utlerside ofithe piston. This is naturaly only
important for mea.uring the absaolute pre-sure of steam ai any point of the diagram,
and will not affect the mean pressure. If the atmospihcric et be taken previoîusly,
th plressures above the atmosphere will all be ton high. It is probable that this error
is not su great in actual practice. where :he spring lias not su much time to fully
acquirc the temperature of the steain as ià stalic calibration, where the stcam is
steadily applici for an apprcciably longer lime

The author finds thai, for purposs of correction, all the foregoing errors may lie
sommed up under twa heads, viz., scale errors and backlash errors.

Withs regard to the former, the combined ceffect of risc of temperature and unavoid.
able inaccuracies in bnth spring and linkwork, is ta alter the scale of the diagram sO
that the spring becomes of higlher or lower scale than ils nominal value. Ily plotting
th errors of several cards taken at each of a nuiber of successive pressures, an error
curve may be drawn with a hase line rcere.nting the successive pressures, and vertical
ordinates reprcscnting errors. Il can then be seen at a glance what the general char.
acter of the inaccuracies is. The curve gcnerally alprtixnates t a straigh.t line, with
larger or smalilcr undulationc; and if a siraight bne le drawn through the mean
values, il will usually be found ln differ by less than t per cent. of the total pressure
froni any individual observation for a large portion of the range. In general, tht actuail

biserved errors will Icave this line aftcr a certain point, which wi'l derne the range
beyond whiclh the spring should not be taken. A spring which leviates wicdely from
such a mean Une should not be used where erros less than these deviations are im.
portant. A spring and indicator which show a less mean combined error than 2 to 3
per cent. is unusuil. Many indicators, if taken beyond a 1,% inch range of diagram,
cxcced ta per cent. errors from their truc reading. These occur in both a positive
ant a negative tdirection. By the means of this correction line the truc scale of sprin¡,
in tht given indicator can be determinetd. Ifobservations le taken on both risinganl
falling pressures, two sets of readings will lie obtainetd, one up, the other down. A
second mean line will then have ta lie drawn, and the difference between the two wili
represent backlash errons.

in ail such calitration, pistons, linkwork, and ail moving parts musi be oiled at
frequent intervals, as would lie done in practical use. Dryness or foulness of piston,
etc., will. of course, largely nidify the backlsh. Under static tests, or with the
steady and slow vise and all of pressure which are necessary for the accurate determin.
ation of the pressure, it is probable that the maximum diffrence between the rising
and falling position of the piston will lie shown. In actual use, with the rapid alier.
nations of pressure and quickly moving pistons and paris which then taike place, it is
probable that backlash may, ta sone extent, he reduced. On the other hand, any un.
due pressure upon the pencil point would very largely increase this effect. in some
experiments made on this point, the author fouond that with en:ines running ai a con.
stant speed and doing constant work. by modifying the pressure on the pencil the
diagram was altered in preciscly the direction one would anticipate. The effect of

hacklash upon an indicatur diagram would be ta make too low an admission ine too
high ait expansion curve and tot higlt an exhaust ine, as long as it remains straight or
drops. If any drop in the admission line, or rise in the exhaust line, occurs, this
effect would ie reversedl. This is precisely what the author found in the cases referred
to. With straight admission and exhaust lines, increase of pressure on the pencil pro.
duced lower admtission linie, higher expansion line, and slightly higher exhaust. Tlis
indicates a meihod lb> which hacklash can hie apîproximîîately correctei for. Under the
above conditions it will gener.aly on>y bc necessary tt correct the admission line, as
thie expansion and exhaust lines erring in the sante direction, the mean distance be.
tween thet will be practically unalteretd by backlash. Where the admission Une fails,
or the exhaust line riscs, instead of being straight, it is the exhaust Une which will re.
luire correction. This correction, of course, involves soute trouble where a large

number of cards have tu hie Ieasured, and if backlashi cuuld only be avoided, or re.
duced to negligible dimensions, the simple correction for scale would alone be
required.

An indicator has recently ieen introduîced in this country which scers tu promise
great possiilities in thi., direction. It lias a rotary in place of a reciprocating piston,
and there being nu link.sork of any, kind letween pencil point and spring, there is
littile opportunity for backlash. The friction Ietweei piston and cylinder has been re-
duced tu a ninimum. If the spring is initially adjuîsted out of thte centre ine, side
pressure, and therefore friction, is caused upon the journals, increasing as the pressure
rises. and there is somie backlash. With the springs properly adjusted, however, the
hacklash is renarkably siall. In the Crosby and Tabor instruments the springs are
atiachedt to he pistons by hall and socket joints, so as to allow then to adjust thiem.
selves if any slight deviation of the spring pressure should occur. But the danger of
vertical play prevcnts sufficient slackness in this joint to rentier il always effectuai.

It is curious that une of the indicaturs which the author testedl, and which gave
the most consistent reuhs, had a spring fruni which the ball had accidentally become
unfisedl, though fitting il pierfectly and shîding upon it without perccptible play. This
seents to indicate that if t is bail and socket j>int could hie made effectual, somte of the
irregilarities tue ta piston friction woul disappear. The backlash due to the link.
worl was still present, however.

In conclusion, tite author hopes thiat, in pointing out the passible values of indi.
catur errtrs, he may in no sense l'e diecened tu depreciate their value. A clear idea
of what these errors are, and how they can be avoided and allowed for. must only tend
ta increased confidence in the indicator as a scientific instrument. If in any degree
this palier has ieiled to attain that result, it will have accomplished the Object the
author had in v.:w.

AUTUMN MEETING
01: TItF.

Mining Society of Nova Scotia.

Federation endorsed provisionaliy after a and lively debate.
The July papers discuss

The Autumn meeting of the Mining Society of Nova Scotia was held at lHalifax
on Tuesday 6th instant. The attendance was not large but the proecedings were
lively. There were present:

Mr. loin hlardman, S. B1., Halifax, Presint.
Mr. H. S. Poule M. A., A. R. S. M., Stellarton, Past Irsient.
Mr. C. Fergie M. E. Drummond Colliery, WVestvilte.
Mr. W. R. Thomas, F. G. S., Montague.
Mr. J. Il. Austen, lalifax.
Mr. Il. F. Pearson, IlHalifax.
Mr. W. G. Matheson, New Glasgow.
Mr. Cias. Archilmid, ialifax.
Mr. G. F. 11oak, fliatifax.
Mr.' A. A. llayward, South Uniacke.
Mr. C. E. Willis, ialifax.
Mr. J. 1). Sword, Halifax.
Dr. E. Giipin, Insi>ector anti Deputy Commissioner of Mines.
Dr. Muiphy, liali(ax.
MIr. C. F. Andrews, Country Harbor.
Mr. R. G. Leckie, M. E., L.ondonderry.
Mr. M. R. Morrow, ialifax.
Mr. Alex. Dick, C. and M. E., Halifax,

andI Messrs W. H. Smith, J. E. Leckie and Mr. H. M. Wylde, secretary.
After the minutes of the July nceting had been read and adopted tire following

were clected :
sa.w MnK31ras.

Mr. A. N. Whitman. Mr. J. G. Leckie. Mr. J. D. Sword.

FEDE.tRATON.
Tnt CHAIRMAN-We have to go back as far as the Match meeting on tiis

matter, the whole question was referred ta a committee consisting of Measr Poole,
Willis and the President and the Secretary. That committee formulated a schem
which was sent on to the Quebee Association, was amended by them and reported
back ai the Sydney meeting. The report is as follows:

"In the matter of Federation or eisting ,ining societies or associations, it was
agreed :-

(i) That in so faras the subseqluent paragraphs are concerned, il is deemed desi-
able that aIl existing mining assoctations or societies in Canada shoulId be invited to
join;
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