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Du Toit’s Pan and Bultfontein mines wore discovered in 1870 at »
distanco of 24 miles from the river-diggings. Tho diggors took pos-
sewwion of thoeo places. Liconces were granted giving tho tirst diggess
anght to work. In 1871, Do Beor’sa and Kimberleys mines wero dis-
eovered, and, in 1872, Mr, Spalding’s great dinmond of 2324 carats
wax found at the river-diggings.

[he mines woro of irrcfulur sluu]lc. and wero surrottnded by reef.
The tap reef was & loovo shale, and had given great trouble from tho
trequent hipg,  Below this were strata ot trachytic brecewn and an-
gie tho furmation was then scamy to an unknowa depth,

\Within tho reef, the surfaco sail was red, and of a <andy nature.
The next strtum waa of a lovse yellow gravolly lime, and tho third
biue, of & hard slately nature.  Tins was the real dinmaatiforous sml.
Large gtonex had been fowmld m the “ yellow,” but the workingof this
' eencrally did not pay . Kimberley wmine, howover had prid very well
Al throngh,  Thoe method of working in deep ground was deternnned
w rondways running north and gouth. ‘Lhe soil was hauled up to
theso ronehivays, and taken to the sorting tables. The “oadways do
eayime <hortly after exposure to the abmosphere, a systemn of hand
windlns® wag adopted, which worked very well for a tumo yntil horse-
whime wero introduced in 1873, ‘The depth of the mines increasing,
horsewhims had to give way to stenm-enginesin 1875,

Tho first diggers treated on an average 10 loads per day each party.
At the present tuug, the least taken ot by any engine, when fulfy
employed, was 230 toads per day,  The cost of working, with present
applinncos, tho first 100 feot in depth, was 3x, 64, per load 3 the second
¢ 1 teot twstly blue) dx. . the third 100 feet 8v., and the fuurth 100 feet
Iiv - Thruugh 'scaraty of water o system of dry surting had to be re
sorted to for several years, but it was superseded by the introduction
of washing-machinery, which was now genorally cmployed. |

At the commencemont, through inexperience, wany serious tnis-
tahes wore made.  When the first diggees reached the buttum of the
red sund, they thought vo diamonds would be found in the next stra-
tum.  When, huwever, dinmonids were found in the second stratum,
the diggers had again tu remove the debs ix, and so also when the

biae  was reuched. Somo of the clams wu the Du Tuit's Pan and
Bultfontein mines were ieregular in shupe, Thoe other mines, lhiow-
ever, had been properly and regulurly laid out. Onc or two shafts
hrad been sunk nnd conniected with the mines by undorground gatle
res,  Theso gallonies were comvenicnt in tho case of falls of reef.
Labour, at fiest, was chieap; but from 20~ per month, wages rose to
3, por week, aud foud. ‘The yellow sotl offered no difficulty in
?‘1""‘"'“' bowng loote and broken, but the blue soil required
pAasting.

several methods were adopted fur eatracting the soil and carrying
i Lrom the miue before steam was introduced.  The cost of woud for
heating purposes was &4 gorivus item, but good coal had now been
tound at 160 1nddes from Kimberles . custing £13 per ton . another sc-
nots item of expense was the tansporl wver nataral roads unly,
wng from £18 to £30 per ton,

The machinery dexigned by tho Author for thix industry was des-
cnbed. 6 .1, direct-neting winding-cngine was introduced for
havhing up londs at the rato of about 1,000 fccld)or minute, and a 23
#. ¢, geared-onging, for hauling up heavier Joads, at the rate of from
) to 700 feet per minute.

Water was Jcnr. and water-heators were fitted to each engine, by
whieh 33 per cont. of the water was again used, thussaving one-third.
The builers were as the locomotive type, mostly of steel, to save
weight, and thus reduce the cost of transit. The tire-boxes were also
wade of stecd of vory soft aud ductile quality. A scum-portable en-
gme was mude for driving the washomill. . The engine was so arrang
. ed that it uught be removed from the boiler and placed separatels.
The builer was nande to work at a pressure of 140 1bs, per square incﬂ.
Auramatee cut-off gear was fixed to cach _cngine, and the guvernors
were provided with a sparal aprng for adjusting the speed, A sereen.
or cyiinder wash-mll and elevator, wore ased fur dealing with the
diamuntiforous soil, und were deseribed.  Standing wires wero fixed
at tho back of tho machiners, und passed over 8 framo fixed at the
top of the mine, the end in the mjne being sccured to strong wooden

osts. - After tho blue soil had been blasted and collected into trucks,
it was placed in tubs, which ascended the standing wires. It was
then cmpticd into the depositing-box. Tho yellow soil might be pus
wto the wash-mill dircet, also that portion of the blue which had
pasced through the screen fixed over the depositing-box. The re-
mainder of the btue, which was spread out to a thickuess of 4 ur 6
nchex un the depogiting-ground sutne distance from the mine to dry.
. wacdelivered 1mto the upper part of the screen. Tho return-water
trom tho clevator, with a portion of fresh wator, was also discharged
at this point, and operations wero thus greatly facilitated, the soil
becoming thoroughly saturated, wnd passing more casily down the
shuots, o largo picces swhich would not drop through_the meshes
uof the screen wero }hse]mrgcd into trucks at tho lower end and earried
awav. The smaller pieces with water, in the form of sludgo, fc
through into a shoot, and thence were conveyed into the wash-mill
pn, and there kept in constant rotating motion by agitators. The
diamonds, and other picces of high specific gravity, sank to the
- deepeat part of the pan, aud the remainder of the studge was forced
over tho nnor ledgo to the elevator. The sludgo was then hited, and
thrywn upon an inchined sereen and down the shoot over the side of
the bank. ‘Tho regiduc left in tho pan at tho end of the day’s work
wae passed through a pulsator, in which. by tho force of water, the
mud and hghter particles were carried away, leaving behind the dia
. munds, agates, garoets, and other heavy stones. It was the practice
occasionallv to put a fow inforior stones in the soil, to test the effi-
tieney of the machinery. .

In 1881 tho Author paid a visit to Kimberlcs, and found the indus-
- iry a large onc. . The Post-office return showed the value of diamonds
. passed through the office in one year to be £3,685,000. Illicit diamond
tratfic had hitherto been a_source of great trouble at the Ficlds. Tt
waca question whether this industry would ever cease: in any casc
there was no doubt but that it would Iast for over a century. It was
belicved that the main bed of diamonds had not yet been roached,
and that the mines in_operation were morcly shafts J-ading to it.
Now that the watorworks were finished, with a bountifas supply of
. ®azer, coupled with tho great boon of railways to the Fields, and the
zdvantage of a Iaw recently passed for tho prevention of illicit buy-
lnxl. :: great and prosperous futute was in store for the Diamond

telds.
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T, DErkrsunation ov Corekr IN SthEL, by Magnug Troilius
Chemist to the Midvale Steel Compady, Philadelphin. Read at the
Bostan Mecting, February, 1883,

The followingis a very rapud method for dotermimug coppor in
steol, I havo found it to give results very closoly agrecing with thoso
obtained by galvanic precipitation of the coppor,

Five grams of steol aro distolve d in u mixture of 100 c.c, of water
and 100 c.c. of sulphunio acid.  When all 1s dissolved, add 2 ¢ c. of a
concentrated solution of hyposulphite of soda and stir well  Aftor 15
minutes boiling, all the coppor is down ng blnck sub-sulphite of oop-
por (Cu2S) and the solution reguins its grectish color.  Filter rapidly,
wash & few tumesx wath hot water, mere , tho filtor, aud wash the proci-
pitate back into the beaker, in which it was made.

Dissolvo 1 alittle aqua regia and ovavorate with about 2 c.c. of
snlphuric acid, until winte fumes appear- Dilute with water, hoxt
to near buithing and add oxecss of ammonia (sp.er. 0.96).  Allow to
sottloun a warm place, filter and wash with hot water contaiuing
fomo ammonin, From the filtrato evaporato tho excess of ammonia,
add a littledilute sulphurice aeid till itis «lightly acid,and precipitato
the copper as bhefore with a few drops of hyposulphite of sodn,  Fiiter
on a wasbed filter-paper, wash with hot water, placo the wet filter in
?Cw(r):ighcd poreelain oructble, ignito and weigh as oaide of coppor

u0).

When au ordinary Bunsen burner ig used, eare should bhe taken
Hot to lettho crucible como suto contact with the inner cono of tho
ame,

Exunzekrs’ Cutn or Punnavguema.—Record of regular meoting,
April, 21st 18835 President Steary G Morns in the Chuir, 22 mombors
and 2 visttors present,  Mr, Percivad Roberts, Jr.. exubitoda turning
from a cast steel roll, Tho dimensious of the roll, which was cast
from open hearth steel, wore about 30 jnches bg 5feet 6 inchex. The
turning 18 4 mches wido by 12 ches jong, 1-32 wnch thick, showing
the roll to be very homogenvus and very tough for enst stecl.
communication from Mr. E. H. Talbott, Scerctary National Exposi-
tion of Rarlway Applinuces, requesting the couporation of the Clubin
lli}o propused Department of Bugncening Eahibits, was presented and
discussed.

Record of Regular Meeting, May 5th, 1883.—President Henry G.
Marris 1 the Chuir: 22 wembors and 2 visitors presente My, To M.
Cleomanun was enabied to show, through the courtesy of Mr. W, W.
Evang, of New York, a map and profile of the Svathern Pacific Rail-
road in Cahifornia , showning where it crosses the dried up bedof a
lake, heing below the surface of tho Pucific Ocean for 58 miles, and
attaining a depth below said s=urface of fecet. At this point it
skirts 8 deposit of saft from o to 24 wches in thichness. Ho alsu
showed a number of photugraphs of the Tehachepi Pasgs on the same
radroad near Sau Fornando. In order to attain tho sununit with &
safficiently reduced grade, the hine was “developed,”’ advantage being
taken of a conmcat hittl to wind about it in the form of & helix, crossing
itself and continuing on its way with_ several meanderings, Tho
St Gothard Ratlroad has sevoral such helices, but they ave cut in the
sold rock, A simbar location was inado about 18 years ago in the
Southern Pennsylvania Railroad, but it was not built, . Another picce
of wteresung location was alsv exhitated, namoly, the mountain
division of the Weatern North Caroling Railroad, which shows groat
skifl in fitting 2 line to tho country. Mr. Georgo d. Strong described
a new ethod of wanufacturo of corrugated hgiler tubes. Mr. E. F.
Loiscan gave a gketeh of tho progress and condition of tho manufac-
ture of artiticial fuels.  Mr. R. I, Sandors described a derrick used
for hoisting material from a slate quarry by means of cable and
bucket, and Mr. T, M. Cleemanu noted o s'unlar method pursued in
the construction of & viaduct i Peru, 252 feet high, when the picces
were convoyed by s traveller to the pier, Mr. C. G. Darrach continyed
his romarke wath regand to the relative quakity of water at the top and
bottom of deep rexervairs, and discussed methods of meeting the
dlﬂ'lfcull) encountered in the accumulation of impuritics holow the
surfacc.

Sttt et O et .

THE AUTOMATIC GAS SEAL.

The tendency of improvements 1 blast furnaces has been
almost exclusively 1n the direction of increased capacity. The
matked success attained has naturally resulted in & very keen
competition so that, in the future, economy in fuel, repairs,
etc., will of necessity be the most important object to be songht
by the iron smelters.

The autematic gas seal, shown in the accompanying illustra-
t10p, is an invention of which the prime object 1s economy. It
consists in a cuveriug for the feeding hopper of a blast furnace,
which covering has two or more openings (the number is deter-
mined by the size of the furnace), provided with hids N N
lunged near the center. The lids are apencd and closed by the
movement of the Jever arm B O C, which is pivoted at O. The
woving Bower 18 denived from a cylinder connected to the arm
B O at D and supported on trunmons in the fork of the lever
F Ol G. The latter 1s pivoted at Ol, and connected with B O
C at C by a pin and slot.

In connecting and supporting the cylinder in the above
mannerits weight acts as a coiuterbalance to the lips. and
action and reaction, that s, the upward thrust on the piston
as well as the downward pressure on the bottom of the cylinder,
both become effective in raimng the lids, in consequence of
which a mucn smaller cylinder will operate the seal than
would be possibly by any other arrangement. Furthermore, it
isout of the way and easily got at. The illustration repre-
sents & design 1n which the blagt is the motive force. The
cylinder s cighteen by thurty inches, and cylinder K is twenty




