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was ao penetrate.d to the shahe immtsediately below. Fromn this point the inside lining
and pu ddling and permanent partition %as begun, workinig upiward fros tie bottoim
and removing tie tempîîorary buntons and cro"s.tiibers a thte work advanced. The
inner linings ihaid been uilt up about S reet, wlen suddenly the curhing gave way jut
above il, ai tht east end, fooding the shaft with sand and water. Fortunately this
happened at lunch sime, when aIl were on top but tvwo mci who> were looking after
the pumps; these barely got out, for in a fewr minutes the shaft iati flled half way up.

This happend J uly 14, iSS9. Not discouraged. thte comsîpany soun arranged for
anoter attempt. Tie shoe having proved successful, a duplicate une was ordereti,
[but thicker crAbbing was useti for the lower part. nsamely, 2.inch by 14-incl planlk tlat.
At ont time the exlerimsent was tried of alternating 2.inch by îz-inch and 2.inch by
t4.inch plank, iade flush inside, but presenting a rougih exterior : the idea being to

give tht shaIft a better hold on the ground, alo to make it less easy for the sand and
water to wasli down outside tie cribbing. I lostvcer. in practice it dlid nut prove Rf
any partirlar advantage in these respects. On the other hand it occupietd as mucs
space as a sulid t4-inch watt and was not su strong; Itercafter, 2.inCh by 14.ilch timi-
lier was used exclusively. Another isprovenent wa- in the use or hangers tr iron
lu;pike tu tie cribbing, instead of thte oak cross.ps.ces wfhich hadl been set intu the
cr.in.îng, thereby w leakemg St, and isci were often broken under the puli, and! aJ.,
wecre mu the way n handhng the pumps. The shaft was local .1 xoo feet cast of tie
fourth attemsit. As a daily journal w%.t kept Iy Mr. James ndersn, then engineer
of the comupany, of all attrnpts afier the thir., and as this sinking was typical of the
diticulties, the diary will be given tnchangcd and uncoloretd by the viens of the
vriter. except ftr such s!ight additional words as arc necessary for cerarn.s :

August 9-.Shoe arrived froi Chicago; uînloatIed! a!nd put il together in place.
August to-Sunk shot down into thte grotnd and tuuved trusses iao place; sunk

4 feet through gradte tilling. l>epth. 4 feet.
August i i-Gut tower up and started sinking, 3 p.mn.: sutnk 4 fect through grade

filling and soit. Depth, S fect.
August 12-l'ut in hangers and rods, and started lunit.ns in east end ; sunsk 7 feet

tisrougs yelow c!ay. epth, tS fret.
Augisit s3-lluntons now in both cndsh and going .n regular fashion - sunk 7 feet,

through 4 feet yCl!ow cay, 3 feet blue cLay. D>eptih, 22 fcet.
Auîguist 14- &me water : handied lby barrels : aIont of water, 3 gallons per

minute: sunk 6 feet through blue Clay. l)cptih, 2S feet.
r\ugust 15-No trouble: water 3 gallons per sinutc; sunk 5 feet througlh blue clay

and gravel. DIpth, 33 feet.
August 16-No trouble: water 3 gallons per minute; susk 4 fet tihrougi nuddy

clay. lelepth. 37 feet.
Alugust 17-No trouble: water 3 gallons per minute : sunk 5 fe tlrough blue

Clay. Dcpth. 42 feet.
\t-gust iS -Water came in fast at 9.30 p.m.; put in a No. 9 llake pump; niater

104 galiIns per minute after t:îping: sunk 5 fcet through Mlue clay and %and. Depth,
47 feet.

August 9~-N.. trouble; water o4 gallons per minute; sunk 4 feet through blue
and yellow Clay. 'and and gravel. Depth. 51 feet.

August zo-Sand ail around south side and one-half of ca-t en.] hard Clay and
grave! unler the rest, causine rushes. We d. not dig "ut beiow press plates : wrater
averageti 9o gallons per minute; sunk 5 fcct tihreugh Clay, sand and gravel. Dcptis,
56 fcet.

August 2t-We bored 2-inch augur.holes to relievc prscs.ure andl prevent rushes:
Did not do luch good; drovespilcs biut rushes threw them ouit again: wateraveraged
1o4 gallons pet uinute: sunk 3 fcet tihrough clay, sand and gravel. Depth, 59 [cet.

August 22-aved clcar in the surface at tie cast ent ; a crack in the curling
!was. caused lby rishes below the lait clamp; shaft swung 6 incheI -ut of plumb. inclin.
ing t,, wCI st waer averaget 104 galînns per minuite: sunk i 'ý fcet through clay. and
and grave. Depth. 6o feet.

August 23 -Thc matcrial is getting soft ail oiver. principally sand and gravel : the
shoe sets %quare, and wcalso got the timl>ering levelled : water 140 gallons pet minute:
:tunk t ! e shrough clay. sand and grave]. Depths, 62 fcer.

Auguso 24-! lad to stop on accounit of shurtage -f sutpending rouds: put in a
Dcanc punip in the west end : the irusses are pulIcl down about 1 f(ot : vater, 340
gall,.ns per minute: sunk nonc. DepIh, 62 fets.

August 25-hlave now good soli! clay all ar,.uind. except under the northtast
corner. whcrc it is sand as yet ; water t4o gallons per minute: sunk : (cct through
cay and %and. Depth. 64f' fet.

Augus 26 -Rushes of sand and water occurred! aIl day; :water 140 gallons per
minute: sunk 2 feet through clay and sand. Dep.th, 67 (cet.

August 27-lad a very had rush of sand, tilling alout S "cet up theîshaft : trusses
almoit tbroke down : water averaged 14o gasions pet minute: sunk none. Depilth. 67

August 2S-Cleanel oui the rush an! locked with wood letwccn timwl)r anti
shoc in place of jack.screws; withdrew the pumii: started! to i ar down trusses;
shaft tilled with water.

Augutst 29-Fnishetd tearing dwri ; gos levelle ii for new trusse'.
August 3o-artetl to buId up trusses and top works.
AXugust 3t-Finishetl them and started tuumping nut swater in shafi.
Septembcr î-Got the water aIl pumpntl oui and shoc ceaned ou: ready for sink

ing: wvater stil cenming in at rate of 14o gallons.
September -Rushes of sand with te water a!! day : started a Nye pump in the

cave.-tn shafi of the previous attempi, located about 50 fcet away, to try t relieve teic
prncsure tif water: wvater t40 gallons per minute : sunk t f(.>l through Clay, giavel and
sand. 1)cp:h. 6S [cri.

Septcmlet 3-Saime as ycstcrday : sand ranning up fromt a holc in the rorthcast
comer : lowiered.l the water in the neighboring shaft t S5 feet fr.m the surface, s.. il
i 17 fcet bclow botton uf present shaf:, l'sat with,-ut any cffect in rclieving from
waer : water averaged! 140 gallons per minute : sunk t '-. fet through sandy Clay and
sand. Depth. 09% feet.

Scptcmlber 4-Got through with the sar A pocki as nortlhest corner. but as a c,.n-
sequence of the rushes of the pas: fcw days. a hoIc came to the surface. causing the
upper part of the shaft to swing =% (cet casit; trcw in Inles of hay tili it stoppe!d
running; then tilled up with clay: water .;o gallons per minute; sunk 2 fcct through
sandy Clay and sans. Depth, 71 ! (ces.

September 5-Go a!! the water cut oti from below: wha there is Comes in
through the timlcring ; 'waete 140 gallons pet minute ; sunk a% feet through sandy
clay witl gravc pockets. Depth, 74 feet.

September 6-No trouble; wattr toS gallons per minute : smnk 3 feet through
blue Clay. Depth, 77 lcet.

September 7-No trouble; wiater 53 galions per minute ; sunk 3 feet through.
blue Clay. Depth, So (cet.

September S-No trouble; lowered pumrp and waterin neighbor;ng shaft 20 (Cet,
making water 105 (cet (rom surface; -. ater 70 gallons peT minute; sunk 2 feet through
blue Clay. Depth, S2 fcet.

September 9-No trouble; water 70 gallons per minute; sunk 3 feet through
blue Clay. Depth, SS lets.

Scptetbekr to-No trouble ; water 70 gallons per smlinute; sunk 3 feet through
blue Clay. Depth, 88 feet.

Scptsmlber 1 t-No trouble ; vater 83 galions per minute ; sunk 3,!z (cet ltrough
blue clay and sandy silt. Depti, 93 1- (cet.

Septmber 12-No trouble ; wvater 83 gallons per minute; sunlk 3 feet thruugh
sandy saIt. Deptih, 94 ' f(e.

Septemliber 13-Very fine sand running in wsith tie w-ter : water ro.; : i.sn, per
minute ; sunk 2% fees through sand, very fine. Depth, 97 feet.

Sep>tcmler 14--Sousmtall ruseis at east end ; lowereti Nye pumpsî ms nieigiirsng
shaft to fet : wa•tr 104 gallons per minute; sunk 2 feet thlrou-lis I and pac.
Depti, 99 feet.

Sepstemstber 15-Small rushes again un cast side, and une on south -ide : il! tu
spîl.t a bouilder in tise soutiwest corner ; water to4 gallons per minute ; sbunk 2' feet
through ian, gravel, and clay. Depth loi% (cet.

Septembilser 16-No mure rushts, but still prvtty soft on uat ends, I we anu t lig
below shse; hard jacking: wvater 83 gallons per issnute; urk 2': feet throuigh
cemîented clay and gravel. Depthi, 1o4 feet.

Seltetlber 17 I lard now aIl o.ver : cannot miake any r. usm (or shi-se, as %and
above .is so very fine that it wvashesdczown throtgh rite ssallest cracks ; water 83 gallons
îier minute; stsnk 21 feet. througlh cettentedl clays . %d gravel. Ilepth. t06 fvet.

FIG.3
FLAN OP.INISHED "BS "HAFT.

FIG. 4
GROjlD PLAN OF SHOE.

Septenber iS-lid a ba! rush in the no)rthwes-t c.rner. tiîling the Nhie vith fine
sand, and causing ai the surface a ciscular cave too feet ndrth nf shaft : water 83 gal.
Ions per minute ; sunk 2 (cet through sanly blue Clay with !miulders. Des1 h. toS fees.

September 19-lilad some large louldcrs. but the clay. while s.t an. sdn.ly, is
quite tough, and il sencms prolule tihat on jacking the shoe through it. the ru-!tet will
be cut off: watet 7o gallons per minute; sunk 2 f(et through sanIy ble r'ay vith
boulders. Dcpth, sto (cet.

Septembes zo-Lots nif little boulders, but good jacking: wiant ail cut off from
the bottomn: wa er 56 gallons per minute; susnk 4 fce: :hrough sandly lhte elay wvith
bouldcrs. Depth, 114 (ccm.

"Scptemler 2z-Same condition as yesterday; watcr k6 gallons per minute; unk
4 feet through sandy llu clay with bouldces. Depth t la fet.

Septetmber 22-No difficulties: watcr 42 gallons per minute; sunk 3!'% (et: ltrugh
mucl. clay. Depth, 121 'Z [cet.

SePtember 23-Changed Blalke pump from cast cnd to tht centre and hung a
Deanc pomp in cast end; water 42 gallons pet minue ; sunk 3 fcet through mucky
clay. Depth, 12454- fet.

September 24-No difficulties; the msucky Clay started to swell or hâcave up in
bottor of shoe; water 42 gallons pier minute; suink 4-a fecet thsough mucky Clay.
DeptIs, 129 lcts.

September 25-No trouble; for some reason the neighboring fourth attempt shaft
is making far more watt than this shafs; watc 42 gallons pet minute: sunI 5. fees
through mucky Clay. Depth, 34, (cect.

September 26-Put in another Blake pump in place of onc -emoved for repairs;
water 42 gallons per minute; sunk 5,% feet through mucky Clay. Dcpth s40 feet.


