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iences ilemb in degree dependent siplon distance fron t le neuitral axis. On tIe assump-
lion of the complete loinogeniety of the afle a, to structure, conditiun and internial
strains due to heat.teament, ic woull stlîl lie natural io expecIt lhat tihe outer portions
(under stre''ef nlot sullicient to rupture hie whole mîass practically at once) would
break nlot only firsI, but with elic siallest aoiuinit elongation, andi that the central
portion. breaking last, vould show teic greaitest elongation bcfore fracture, because il
would have been eIosed to gradu.illy in.:reasg strene:s, a' the progre 4iv fracture
of tie outer concenrtnc portions increaed tlhe intensîity of stre', uîpon those reiiaiiiig.
Anotlier point descrves consideration', naiiely, that up te a certain stage in sucl pro.
gresive fracture, both bending and elongatio.n f the outer layer are resistCd by tIe
resl of the man, a condition Vhich iminishes wvith ithe decreasing diamelter uf the
simbrokei central poTtion.

If it lie suippoed athit tie ade, tby rea. 'n il its heat-treatmciit in manufacture, or
for any other reason (such , as liffereni <pi.lity of its original pais), was nlot lioiogen-
eou, in% ile re.pects mentioned abou th die dlftrceses in its fractured surfaces nuglht lie
increased. The instalce cited by .\lr. .rgall, therefore, while il may ie coi'iseiit
Sith fite notion ithat the ralnay ale um questi i n was i nce whlly> ibrous, s at C, and

had beoime, in use, crystalline ai 1l, biefore its fracture, docs nlot require or prosîe
tliat theory.

R. A. IlADFI.LD, Slicffield, Englandl (communication to t secretary)- 1
hai e long entertained he idea t ait uany of tihe so-called fractures by vibration were
really due to ipieviois, and often careless lieait-treatiient. I can say, after personally
landling a very large iiniber of spemies that I have neser yet found a case which
could îlot bc saItisfactorily C\plaineid n liet ihe prei ious lea.t-îreatmîent coull lic traced.

. OSMOND), Paris, lrance (translation of a communication tu ile Secretary)-
Ilaving read ic discussion of this sbject as psrinitel tiis far,* I take occasion to say
iliat I amîî fully in accord with Dr. Raymnd's viewv. I know of no fact whict
demonstrates the crystalliization oft ron by vibration ; and ail thait I do know i opjnsed
to thîat opinion. The aspect of tie fracture depends upon tlie original quahity of ilie
iron and he imode of rupture.

As u otie formation tf l/a-iron b> shocks and iibrations, that is aiotlier question.
As Dr. Rayiond lias correctly pointed oui, il is only in the case of permanent defor-
imations that the prodluctionî of Lata-iron can lie setioily argued. It appears to be,
h1owsever, nlot imîposmssble thai the elastic limit mîa) l>e exccded wîou:t affrrent
dejrmatü>ns under tlie action of vibratory forces whiclh operate ai caich point for an
extreimely short fimie only. llut this is a muere hypothesis. If it is well-founded, it
could lie verilted by dtermiîining hie coercive furces of tlie irun before service and after
rupture. Thte production of b/at iron vould lie indicatcd b> an increase m pernanent
miagnetismîî. Thre truith is, wc know ai preseit alisst nothing as to tlie transmiiision
of imiechanical waves.

'Not inddmg the present suplt-.W. R.

Mining Reports and Mine Salting.*

BY WALTER AlleDExRtorT.

There is such a great variety of badness in mining reports tait a little grouping of
tlie cardinal sins will be uîseful. Ini speakiing of muining reports generally, for ic pur.
pose ni illustration, I intend to cuver, nul oily those made by mining engiieers, but
al those used in Iusiness, and su fairI subjecti to criticism,-fromn that of the learned
professor uf other sciences who is dragged from ths secl usion of his study and put un-
derground to le male miserable nith candle grease, down to the practical miner, vio,
having hcaten a drill for a certain nutmber of years, is prepared tu dogmatire ai.o on
facts, figures, ticories and conclusions.

Aiongst tlie old friends we metet in numberless reports, and which seem to need
a little protection against excessive Wear and tear, lthe follon% ing will be considered :
(<) tlc truc tissure vein: (2) increasing widith in depth ; (3) imcreasing richness as
depil is attained; (4) junction of veins : (5) ore in siglit (6) proxiility to a richi mine;
(7) failure fromt iiiisinanagemîîent. Now. Ileaven forbid ailit I should be hel as
speaking disrespectfully of any one of these things, each estimable in itself. ly re-
marks are pointed only against thicir indiscriiiinate use, and particularly against tlicir
public use as catch.penny phrases in a way to imply more th.n iley actuvally mean.

Therc has been more joy over the tern truc fissure vein " than over anythIng
cIse in tlie history of mining. The investing publie has becomie intoxicaited wvitth the
exuberance of ils descriptiveness. The practical iitiner lias grasped its effectiveness,
and lie first ring of his pick nn an ouicrop satisfies hîim that lie has got the tlie genu.
me article witih tap roots in tlie antipodes. What is a truc fissure vet ? I is sup.
posed to bc a fissure in tihe country rock filled with veinstone, which nay be expected
to go lown tu a considerable depth. The veinstone itselfsunetimes carries pay cre.
This docs not scei much to base any elaborate <.aIculatiuons on ; and not uonly is it in.
sufficient, but experience ail over the worci lias shoni thai somtie of the most valuat>le
ore dewosits are not found in fissure veins at ail. Esen as Far as muere dephil is con.
cerned, it is by no means yet estülished thai true iure veins go any deeper mito tlie
earth's crust than lcdled deposits, contact, or pipit stins, and it would be uf nu con.
sequcnce if they did go dceper, since they cannot loc folluwcd. Properly used. thle
tern " truc tissure " is usually descriptive, but where uscd as an incantation tu catl up
visions of vealith to unlimited depth, il needs suppressing.

It is naumally gratifying to the on ner of .1 inige. tu see l& ein increasig in %%idth
as lie goes down. Il also looks well as Jescribcd àn a report, and misi natutrally be
mentioncd wlien il occurs; Lut in suime repiurt - it lisation arises that It is a vital
Point and to be calculated on as continuing. f a ,cin %ent un increasing mn %u-tith,
il would very soni attain enornious dimensions, .. l, if à Ilur.pped ni a c.muntiry
blessed wili the law uf the apex, its lucky onner would hase a guod clainn to a very
large proportion of the earth wlen he gui down a fewi miles. It may pretty safely tic
assuied that the increase in wridth will not continue, and, when it stops, it is very
likely to ie succecded by a corresponding decrasc, su as to keep upt he usual average
of things. Wlen, say, a 50 fi. shaft sunk un a sein shows an increase in thickness
fron t fi. at surface to 6 fi. ai the bottum, tht.rc is nothig to show that, in cunuung
tl sink, te vein niay, ont gradualiy or rapîidly pinsh again tu its size at surface, or even
much less. If any calculations suere justifiable at aIl mi such a case, gencral experi-
-nce would certainly lcad one tl expect such decrease. The only positive conclusion
would bc that tlie vein is irregular in width. Il looks nicer and more defmite tu say
sinply, " the vein is st-idily mncrce.sing in width as sunk on," than to state that ltelc
witlih of vein is variab -:.....g from t ft. to 6 fi., and ilerefore, until further open-
eq in length aril depth, its average cannot be safely calculatcd on." The onc state-
ment is as truc as the other, but the effect of tie two a reading is not the same.

*Abstract ofa palier read before the British Inntitute of tiding Engineers.

There is a touching confidence in he belici of iany practical miners thiat veins
gel richer as they go down. ExierienîcC and disappointment oftet tail to slake tihis
comifortable beliet. MuosI pracietal nen are aile uo cite a great miany more exaiples
of rich mines becoming poorer wîith deptht lhan the rever>e. I reniemlier being strutck
with the inicotsste c> and persisiency of lle bel icin deptht in variouîs camps Of the
Rocky .Mlouintas. Up ini the ihiglhest ranges. say i2,000 ft. aiove sea level, tlere
are mines winch necd sinking on to rove their Ieal valite : am9 7,o0O Il 'hem
in the foot huis are mines eqîtually needing depth. Probably tle tIiouglht lit tie lbottomll
of this Iclief resus, like somie of the attractiventess o lite true fisure vesii, ii the old
idea ofa central seething mîass of precious meiai, and un the forcing up tif a imolten vein.
f6liing. This faithl in the saving grace osf dephil and of friue tissure veins in the face of
facts can lie explained only ly tile deiitiiion of faith as given hy hte litile gi. -" be.
hleving n lat 'ou knov is nlot trtie." The hankering for deptin hais its justiticati mn of
otirse, in the niecesity for sinking usnually to gel any developmentsbut, whe e ac.

cess s uobtainable to lIme toot u a mountain through which a vein ruins, the same men
who claiti a specal cfficacy for depth in other cases will point to tie vast advantages
of hasung tlie groutind above one to lie opened by' adits. lie facts <fi e.\pcrience show
that, siwieun a vet is rich at fle surface, a hope that il may continue is a muore proper
attituide thtan a belief tait il will gel richer in depth ; and, whn it is poor un surface,
any change in sinking woutld lie for hlie better.

Siriking cases of enrichmient of veins at tlicir junctions occur t but, as many
examples of junctions without richness also exist, il cloes not do to attach too muuch
importance tl the restults tu lie expeîcted. Ii somne reports lite future juniction ut two

reins is often itseif assuuied on itsuticietit data, and the consequences are calculated
on with a certainty which is still less tu be justilied.

Under the ladci of "rcire in siglt " is inclded matter which is of the ver' greatest
importance, and which reluires the ver' best work of an engineer. The estiimation of
ore in sigit in an opened mine often involves tle consideration of so many points, and
is su largely a mtter of good judgment, that one may expeci soie discrepancy in the
relorhs of different engineers. There is nothing in which such vast discrepaicies do
exist, im fact, as in regard to thtis. Tuwo good engincers vill vary in'their estiîmate ;
and, wlien il cones to inespcrienced men, or tu so-called practical men who have no
reverence for tlie wvritten Word, the terni "ore in siglt' becones a themie for the
exercite oflhehighest fligits of the imagination and tlhe airing of a little rudimentary
mathematics.

lin tc common mining report swe are ail acquainted svith, it is not tntistial to sec the
lengtli of thle chain imultiplied ly a cheerfully assumed average vidth of vein, then hy
500 or 1,oo0 ft. for depth, and a tonnage deduced which reminds one of the figures
used for astronotmical purposes. Sometimes, to inspire extra confidence, tie expert
Fenerously knocks off 25 or jo per cent., and feel ie has then done his diuty, whatever
iappens. Thre character and ability of a titan can sonetines be closely estimated

fron hie way he figures up ore in sight after giving the dimensions bearing on it ; and.
il often suffices Io look aI this calculation in order to determine a report to be, not
only quite unreliable as to conclusions, lut equally irresponsible as to data.

In connection with estimation of ore in sight, tlhe system otsamîîpling emplolOyedl is
weorth inentioning here. In soie reports the expert vrites of taking satples " ait
random.' When a tman says he has picked some samuples from a duip "au randomi,"
and they assay well, lie implies that such ore is plentiful on the dumip, and that he did
not purposely select it fron its appearance. WVhiat his statenent actually means is
that on an important matter lie sias willing to trust to lîuck as to wielher he bit poor
or rich ore, or whîetter he was getting jusit what liad been previously placed for him to
gel. Luck is a ver>' necessary thing in mining, but it should not enter into sanipling.
If he samnple is a random one, its v-alute proves nothing. Some peuple seem lu think
this muetlod of sanpling is important evidence of an impartial mind, and that shutting
the eycs is the best security against the frailty of human nature, whicli would other-
Wise Icld a pour creature t pick oul ite ricchest looking ore he can find.

Another little wveakness to be remîîarked in some reports is the wvillingness to make
a liberal discount off the expert's own figures. The vriter concludes, for i~tance,
from his samlles-pIerhaps taken at randomi-that a gotld vein will average 2 ounces of
gold to the ton, but, to be on the safe side, generousy offers to take il au r ounce, and
then with a light ieart goes into calculations of profits ly day, and monlit, and ycar.
If a iman knocks off 50 per cent. from his supposed reliable figures to be safe, iu
always occurs to me that lie one slo reads his report may feel temptled to top off
another equal percentage to lie still safer.

Thei have been plenty of illustrations lately published in prospectuses of the
great value the public places on a propcrty which is near a svell.known mine ; yet
everyone who knows anything of mining must be aware that mere proximity to a pay.
ig mne gives no assurance or similar success. Some of these reports are absolutely
nohmg but a statenîcot that the claim examined is on the same reef as, or near to,.
anuther property which is popularly supposed to be exceedingly valuable, and tait
rich ure has been found on the claim.

In quartz mining il sometimes happens that a senes of paymng mines are found ai
intervals along a single vein. Occasionally the intervals between pay shoots are long,so that a good mine may be immediately surrounded by poor ores. In other districts
one single good mine on a vein isall liat us everdevelopedi. The only actual advantage
of the proximity of a good mine is the evidence it affords of there being payable ore un
the district, or on a certain reef. Like other indications, il is of service only vhen
used with discretion, but as an unqualified argument of the value of a neighboring
claim ut is most danîgerous.

That had management nay spoil a good mine is so self.evident a proposition that
no one will ngisunuderstanl a fes remarks against the improper or thougltless use of
this excuse in a report as an explanation of previous fauure un a poor mine. A well-
known Californian mining mian, when asked to take charge ofa mine which iad failed
to pay -as it was explainedî-froni misianagement, answered that le did not want
anything ta cl wiih a mine which would not stand bad management. This is a remark
which contains much mater for tetleciion, and embodies the opinion of nost practical
ncn in reports tlie statement i sometinues looscly made that milling results in the
r-tst cannot hue relied on, invig to primitive machineryor processes hitherro employed
This argument lis offen been adv.anced on Mexucan mnes by experts w-hu have not
hal fime ho find out thiat native mcthods of working offten give better results than the
rapid working by the most modern machinery.

After ail these remarks as to what muinng reports ought not to be, il is pcrhaps
permissiblc t say a few words on what they ought to be. A report need not be long-wsinded to justify the tee paid for il, but should be so full un actual description as to-
cnable a readter experictced tm mining to dIrav lits ovin conclusion from the facts given,
without having to trust entirely to the deductions of the vnter. Whcre a tee is paid
for a simple expression of opinion or specific advise, thcre is no need of a report, in
the sense of the word as we arc . ,, .:nsidering it. The important details to be set
forth clearly arc those relating to position, and facility of access lo the property local
conditions as ta fuel, watcr, and timber supply ; extent and orm tof openings; vari-
ations in thickness of deposit ; character and value. ard forni of occurrence, of ore.
It is important in giving a clear idea of the property that the distributio.. of the pay-
able ore in the deposit shoutld be described. It makes a great difference somctinies un
the conclusions to be dravn whether the value consists in rich ore occurring in a bar.
ren vein mass, or in high.grade ore scattered through a loi-grade deposit, or in a


