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was also penetrated to the shate inunediately below,  From this point the inside lining
and puddling and permanent partition was begun, working upward from the bottom
and removing the temporary buntons and cross-timbers as the work advanced. The
inner linings had been built up about § feet, when suddenly the curbing gave way just
above it, at the east end, flooding the shalt with sand and water.  Fortunately this
happened at lunch time, when all were on top but two men who were looking after
the pumps ; these barely got out, for in a few minutes the shaft had filled half way up,

This happened {uly 14, 1889. Not discouraged, the company soon arranged for
another attempt. The shoe having proved successful, a duplicate one was otdered,
but thicker cnibbing was used for the lower part, namely, 2-inch by 14.inch planks tlat.
At one time the experiment was tried of alternating 2-inch by 12-inch and 2-inch by
t14-inch plank, made flush inside, but presenting a rough exterior ; the idea being 1o
give the shaft a better hold on the ground, also to make it less casy for the sand and
water to wash down outside the cribbing.  However, i practice 1t did not prove of
any patticelar advantage in these respects.  Oa the other hand it occupied as much
space as a sulid 14-inch wall and was not so strunp 3 thereafter, 2.inch by 14-inch tim-
ber was used exclusively.  Another improvement was in the use of hangers or iron
tugs spiked to the cribbing, instead of the eak cross.preces which had been set into the
criblung, thereby weakening i, and which were often broken under the pull, and alw
were 1 the way in handhing the pumps.  The shaft was locat 1 100 fest cast of the
fourth attempt.  As a daily journal was kept Ly Mr. James Anderson, then engincer
of the company, of all attempts after the third, and as this sinking was typical of the
ditticultics, the diary will be given unchanged and uncolored by the views of the
writer, except for such slight additional words as are necessary for cleamness :

August 9—Shoe arrived from Chicago; unloaded and put it together in place.

August 10--35unk shoe duwa into the ground and moved trusses mto place 3 sunk
4 feet through grade filling.  Depith, 3 fect.

August 11=-Got tower up and started sinking, 3 p.m.: sunh § fect through grade
filling and soil.  Depth, S feet.

Aupust t2—0ut in hangers and rods, and statted buntons ineast ead 3 sunk 7 fect
through yellow clay.  Depth, 15 fect.

August 13-—Buntons now in both cads and going «n regular fashion 3 sunk 7 feet,
through 3 fect yellow clay, 3 feet blue clay.  Depah, 22 feet.

Anginat 13- -Some water : handled by barrels: amount oof water, 3 gallons per
minute s sunk 6 fect through blue clay.  Depih, 28 feet.

August 15—No trouble; water 3 gallons per minutes sunk §fect through blue clay
and gravel.  Depth, 33 feet.

August 16—No trauble; water 3 gallons per minute; sunk 3 feet through muddy
clay. Depin, 37 feet.

August 17—No trouble: water 3 gallons per minute : sunk 3 feet through blue
Depth, 42 fect.

Arvgust 1S —Water came in fast at 9.3¢ p.an.; put ina No. 9 Blake pump ; water

m.-i_ gallons per minute after tanpings sunk 5 feet through blee clayandsand. Depth,
7 fect.

7 August 19--No trouble; water 103 gallons per minute; sunk § feet through bluc

and yellow clay, sand and gravel.  Depth, 5t feet.

Aupust z0—5and all around south side and onc-half of cast eadd s hard clay and
gravel under the rest, cusing rushes.  We do not digg et below press plates s water
avcraged 9o gallons per minute 5 sunk § feet threugh clay, sand and gravel.  Depth,

6 fect.
s August 21—We bored 2-inch augur-holes 1o relicve preszute and prevent rushes §
Did not domuch good 3 drovespiles Lut rushes threw them out again @ wateraveraged
104 gallons per muinute s sunk 3 feet through clay, \and and gravel.  Depih, §9 feet.

August 22—Caved clear to the surfaceat the east end 3 a crack in the curling
was caused by rashes below the last clampy; shaft swung 6 inches wat of plumb, inclin.
ing te west: witer averaged 104 gallons per minute: sunk 1'3 feet thiough clay, sand
and gravel.  Depih, 6032 feet,

August 23--The material is getting soft all aver, principally sand and gravel 5 the
shue sets square, and wealso pot the timbering levelled 3 water 130 gallons per minute:
sunk 1% fect through clay, sand and gravel.  Depth, 62 feet.

August 23—1ad to stop on account of shertage of sucpending sodss put in a
Deane pamjs in the west end 5 the trusses are pullal down about 1 foot 3 water, 130
galluns per minuies sunk none.  Depith, 62 fect.

August 25—Ilave now good solid clay all arcund. except under the nostheast
carnier, where it is sand as yet ; water 130 galluns per minate 3 sunk 2% fect through
clay and saml.  Depth, 637¢ feet.

August 26 —Rushes of sand and water occurzed allday 1 water t50 gallons per
minute: sunk 214 feet through clay and sand.  Dejith, 67 fect.

August 27 —1Had a very bad qush of sand, filling about § fect vp the shaft : truses
almost broke down 3 waler averaged 130 gailons per minuic : sunk nene. Depth, 67
fect.

August 28—Cleanad out the rush and blockel with wood between timber and
shoe in place of jack-screws ; withdrew the pumj< s started 0 tcar down trusses 3
shaft filled with water.

August 29— Finished tearing dewn 3 gotlevellel v for new trusses.

August 30—Started 1o bhuild up trusses and top works.

August 3t—Finished them and started pamping ot water in shafi

Scptemler 1—Got the water all pumpad out and shoc cleaned out ready for sink
ing: water sull ceming in at rate of 150 galleas.

Scptembrer 2—Rushes of sand with the water all slay : started 2 Nye pump in the
caverl-in shaft of she previous attempt, located about 30 fect away, to iy to relicve the
pressure of water: water 130 gatlons per minute : sunk 1 £t theoagh clay, geavel and
saml.  Depih, 69 fect. .

Septembrer 3—~Same as yesterday 3 sand rmnaing up from a hele in the cartheast
comer 3 lowered the water in the neighboring shaft tv 85 feet from the surface, so it
is 17 fect below bottom of present shaft, but withaut any effect in 1clieving from
watcr ¢ water averaged 140 gallons per minute 3 sunk 172 feet through sandy clay amd
sand. Depth, 09': fect.

Scptember 3—Got through with the and pocket at northeact earacr, but a< 3 ¢on.
sevjuence of the rushes of the past few days, a holecamic to the suiface, causing the
upper part of the shaft to swing 234 fect cast: threw in lales of hay till it stopyed
running: then filled up with clay s water 150 gallans per minutes sunk 2 fect throagh
sandy clay and sand.  Depth, 717 fect. . .

Scptember §—Got all the water cot of from below 3 what there is comes in
through the timbering ; water 130 gallons per minute 3 sunk 2)¢ feet through saady
clay with gravel pockets. Depih, 74 fect. .

September 6—No trouble; water 108 galloas per wmirute ; ssak 3 feet through
bluc clay. Depth, 77 fect. .

Scptember 7—~No trouble; water 83 gallons per minste ; sunk 3 feet through
bluc clay. Depih, So feat. L. .

September S—No troable ; lowered pamps and waterin acighboring shaft 20 feet,
making water 103 fect from sutface s water 70 gallons per minote ; sunk 2 feet through
bluc clay. Deph, S2 feet. )

September g—No trouble ; water 70 gallens per minste; senk 3 feet through
Dlue clay. Depth, S3 {ect.

clay.

September 10—No trouble ; water 70 gallons per minute ; sunk 3 feet through
blue clay.  Depth, 88 feet.

September 11-=No trouble ; svater 83 gallons per minute ; sunk 3% feet through
Llue clay and sandy silt.  Depth, 9145 feet.

September 12—No trouble 3 water 83 gallons per minute 3 sunk 3 feet through
sandy silt. Depih, 944 feet.

Septembes 13—Very fine sand running in with the witer ¢ water 104 7 lloas per
minux.c; sunk 2% feet through sand, very fine.  Depth, 97 fect.

September 14-~Soue small rushes at eastend ; lowered Nye pump o ueighbanng
shaft 10 feets warer 104 gallons per minute; sunk 2 feet through ~an{ and mavel.
Depth, 99 feet.

September 15—Small rushes again un east side, and one on south side s bl to
splt a boulder in the southwest comer 3 water 104 gallons per minute ; sunk 215 feet
throvgh sand, gravel, and clay. Depth 101 % fect.

September 16-~No more sushes, but stiil pretty soft on cast end, s we caanat iy
below shoe; hard jacking : water S3 gallons per minute; sunk 2% feet throggh
cemented clay and gravel.  Depth, 103 fect.

Sc:ptcmbcr 17— 1Hard now all over; cannot make any reom for <hoe, as sand
above is sovery fine that it washesdown throngh the smallest cracks ;. water 83 gallons
per minute; sunk 2% feet through cemented clays - Wl gravel.  Depth, 106 fect.

FIG. 3
PLANW OF.FINISHED “B”SHAFT.

FIG. 4
GROUND PLAN OFX SHOE.

Scptember 18—Had a bad rush in the aorthwest corner, tilling the shoe with fine
sand, and causing at the surface a circular cave 100 feet nésth of shaft 3 water 83 gal.
lons per minute ; sunk 2 feet through samdy blue clay with boclders. Dejh, 108 feet.

Scpiember 19—1ad some large boulders, but the clay, while <olt and «ndy, ic
quite tough, and it scems proluble that on jacking the shoe though ity the rushies will
be cut off ; water 70 gallons per minute; sunk 2 feet through sandy hlac ¢lay with
boulders.  Depth, 110 fect.

Scpiembar c0—Lots of little boulders, but gornd jacking s water all cut off from
the boltom 3 wa er §6 gallaas per minute ; sunk g fect throagh andy blue clay with
boulders.  Deptls, 114 fect.

'Sc{‘xcmbcr 21—=8ame condition as yesterday; water 56 gallons per minute; sunk
4 fect U roc%h sandy Llac clay with boulders.  Depth 1135 feet.
e

September 22—No difficulties: water 42 gallons per minute; sank 372 fees through
mucky clay. Depih, 121 feet.

tember 23—Chanped Blake pamp from cast end to the centte and hung a
Deane pamp in cast end; water 32 gallons per minute; sunk 3 feet throsgh mucky
clay. Depth, 12334 feet.

temlir 23—No difBcultics; the mucky clay started 1o swell or heave up in
bottom of shoe; water 42 gallons per minule; sunk § %= fect thivugh mucky clay.
Depils, 129 fect.
. September 25—No trouble; for some reason the neighboring fourih attempn shaft
is making far more water than this shaft; water 42 gallons per minuie; sunk §iz feet
lhrough mucky clay. Depih, 13425 fect.

Scptember 26—Put in another Blake pump in place of one semoved for repairs ;

water 42 gallons per minate; sunk §14 feet throogh mucky clay.  Depth 130 fect.



