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end of a series of liollow rals, and being- rotated unider pressure wears
anway the rock pon whîich it bears, the core rising tip in the hollow of
the rods, or ratier f the co e barrel foriiiig ithe terminus of the series
As tie hole is put down aaiuitional lengtlhs of pipe are screwed on, and
wlien it is desired ta bring the core ta the surface the rods are raised
and the core takei out. 1Ii this wat a contutious section of the grouid
fromt the timiie the drill tntcr, solid roc k cal lie obt.aeid, the bormlîg
capacity nf the machines %ar iiig fruti a ftew liniidid up to tu lo tliousatid
ficet Saie of the sialler drills are tmade ta woik b> han, but the
miajority are operated by steai Iowecr, or in underground workings by
coiipressed air For surface work the engine is tistially attached ta tli
drill, both being mîounited on a waggon for convenience of transport.

h'lie boiler for the sanie reason is alho set on n lieels. A supply of water
is essential ta the workiig of the diaiond drill, and a steai punip fris
part of the outfit, thel duty' of which is to send a constait streaii througli
the rods down ta the bottoii of the fiole where the bit is at wol k, and so
bring the cuttiiigs ta the surface fIy ieans of the ascending current,
which conies up betweeii the rods and the casing or walls of the hole.
It tiay occasionally liappen that in poroi-s or brokei rock saie fisture
or jointing affords the water a subteraiieaii passage, and it is "l ost," or
cease' coiîing ta the surface. This is far frot a dfesirable.,tate a affairs,
and it is necessary for the driller ta recover the water. He usually seeks
ta do so by sendinîg down ta the bottoni of the fiole a supply of cenient
sufficient when hardened ta stop the leak. In sane cases bran or
similar material is resorted ta. Besides briiging the cuttings ta the sur.
face, and so keeping the drill runnler constantly informîed of the nature
of the grouind being passed throughi, the " washi " water, as it is called,
indicates by its flowing freely or santily the favorable or uinfavorable
progress of the work at the bottoi of the hole.

An important part of a diamîîond drill outfit, and oie which enters
largely, bath inta its first cost and the expense of operating it, is the
diamonds, or carbons, as they are sometimîes called. They are veritable
diamonds, procured mainly fromt Brazil, and are of precisely the sanie
chemnical composition as the white and more Iighly priced geis used for
jewelry and ornaniental purposes, differing only ilu color. They arc
black, or nearly so in shade, occasionally of a reddish tinge, and are
founid in varions sizes. A stoie recently got in the old diaiond district
Of Brazil weigls 3,100 carats, and is by far the largest diaimîond ever
known. It is now in the hands of the jewelry firni of .essrs. Kahn
& Co, of Paris, and the Goverinment of Brazil is negotiating ta purchase
it for the national niuim of that country. Uncertainty as ta how sa

unusually large a stone would turi out fias made the dealers sonewhat
chary of hîandling it, and the price demîîanîded is considered too great.
The probable value is about $4o,ooo, or z2s. 6d. per carat. When
stones are found of larger size tian can lie conveiieintly used it the
diamond drill, they are brokien into pieces of about two carats ueight,
whiclh is the size ordinarily eiployed. They are of a hardnîess quite
equal ta that of the white or colorless variety, aid as the abradinîg action
is largely do'e by the cdges and angles of the stones, there is rooii for
considerable skill on the part of the opirimo in scuing the diaiionds o
that they muay do the greatest amoîuuînt of work witlh the miîiîiiiinu 'if

loss. 'T'lhe price of black (liaiioii(s tluctuates a good deal according ta
the conditions of supply and demand, and also to the ability of the con-
binations which control the black daiiaid mines ta rule the market.
In the sutimer of 1894, ihei the departmuent purchased the diamond
drill plant, the market price was $17 per carat, and at that time and a
little later a supply of diamonds was laid in amounting ta S2.605 caiats,
at a cost of $:,356.s6, or an average price Of $;6.40 per carat. Since
then the market in the autumn of 1895 advanced ta $t9 per carat, and
again in the following Novemuber ta $2 1 per carat. An exceedingly
brisk dermand set in from the South African gold fields, and in January,
1895, the price rose ta $25 per carat, in March.to $3o, and in April ta

$36, by far the highîest price ever known. Almost the whole production
of black diamonds at the present tile can find ready sale in South
Africa.

'l'he practice in operating a drill is ta keep a suflicient supply of
diamonds on hand for at least two bits, sa that one m.y be set while the
other is in use Usually eight stones arc set in the bit. Soie are
placed directly on the face of the bit, sanie are made ta project a frac-
tional part of ai inch ou the outside of it, and sanie to project simîilarly
ou the inlside, the object beng to cut an amnlar ring out of the rock a
little greater lin widtl than lithe bit itelif, thus allowmng the latter and the
rods to wlliLi it s .Ittat.hed flee play. If for any reason it is desired to
enîlarge the di.îximtLr of the iole after it is put downî a " reaming - bit is
eiploy ed, in wîhich the dîaionds are set wholly un the outside. elie
wear on the diamnioids %arie:, greatly aiccordmîîg to the hardiess and coin.

pactiiess of the rock which is being driiled. Ii comîparatively soft rocks,
such as liiestone, slate or sliale, the loss is insignificant, while in such
ma' 'rial as quartz, diorite or granite, the wear is very miuch greater. In
the saine tay, the rate of horing varies widely. Where the rock is solid
andii not toa hard, a hole iay be put down 30 or .Io ficet in a day of ten
haurs, but wherc greater iesistaiice is met and drilling operations are
interfervd witi by seanis and fissures, perhaps the utmîost diligence on
the part of the diill runner will not sutice ta gain mare than 3 or 4 feet
in the samie time.

Nunerous ditfticulties are likely ta present themîselves ta the operator
of a diamiond drill plant, and as his work is sa largely hdden from view,
only native iigenuity and skill born of experience can enable him to
oyercone thei. l'ie following extract from' an excellent article in a
recent nuiber of The Engineering Magazine of New York deals with
this practical aspect of dianiond drill work :

"The mîishaps that may occur in drilling are many. Tlhe nost
conmon is the parting of the rods while in a hole. This nay come
fromt a fracture of the rads, the stripping of a thread, or the unscrewing
of a coupling. The last is marc liable ta occur when pulling the rods
than at any alier tinie, and niay result in smashing a set of stanes. If
rods are siiply uncoupled, they cani usually be cauglit by gently lowering
and entering the top picce, and turning it ta the right. In cases of
fractures various sizes of inside and ottside recovery taps are provided.
The writer once spent two days in recovering a bit in a flat hole where
the core siell lad twisted off at the core lifter ring and left the ring in
the lower half of the shell. The recovery tap entered the ring, which
was so hard that the tap would not catch it, and yet it would twirl round
with the tap, preventing the tapu fron advancing and catching the inside
of the shell. After cutting several partions fron the end of the tap, it
finally caught the top of the broken shell with ane thread and pulled
it out.

" Wlen casing or rods are fast in a hole uncar the bottam, that por-
tion above the construction cati be renioved with a left-hand tap. In
using left-lianded taps the riglit-handed rods must be pinned at their
joints ta prevent tunscrewing. Fishing for broken rods is much conpli-
cated in cases where the ground is soft or caing, and large chanbers
have been wa,hed out in whici the end of the rod niay rest and the tap
pass by it. It soietiies happei that a diamond is wrenched loose
fron its setting and remains at the bottan of the hole, cither unbroken
or in several fragments, when the rods are 'vithdrawn. In cases of this
kind the bottomn of the hole should be cleaned out by a mass of soap or
wças attachied ta the end of the rods and lowered in the hole. l'le frag-
ments of rock and carboi will adhere ta the sticky material when it is
withdrawn. If caving ground catches the rods above the bit, they nay
be released by drilling down a casing outside of the rods and cutting
away the bound rod with a steel rose bit.

" Overcoming difliculties at the bottom of a deep hole will tax the
ingenuity of a good runner and show his capacity. No man should
undertake a deep hole--one over 750 feet-who has not had a good
experience with shallow holes." *

* I Prospecting with the Diamond Drill," by J. Parke Channing, in The Eng-
neering Alagazine for March, 1896, pp. to85-6.

(To e eantinued.)
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