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Thela sîsîkrnng wasi comnaaasct 1oaa the, .'Srd of DJ'ecuber, 1874,
nuit at a deptla of 3.1à yards then watt'r.beilag siraturna walS
reaacled Lfeet hclow hsgli.wvater maark uf ordiaaary Sitring.
ltteus. Altur sîaiag a fel (eut fard aier, a large lecdur, arsajritig
ut ivataa- wab mset witla and. the finit set of lianaps was Paut ini.
Withl tfese esagisse 3,2uu gialluns of wuter were jiunîjaed paer
mnaute ;but at was Soulta foiazai liant the %valtr coulaifaut bu
successtul ly kept unîler by Lliase appliatuce. T lie etigintes lav.

Staff a larger surplus of puw'~er, i wîas dcaded lu larut:re extra
nait larger pulujs, tu enadeilvuîar ta overcumail e wvatur by
paiiihg aita ile oriiaiaar *.ay. TIao arralagemeaaî tirai tuirrîcal

out rolissîa'd0 oflic folluiwîîîg, v'îz. .
Au. 1 '.- a 3t#.îacii -stiakisig Sets, wih 6 fret lenugîh or

4troke, wert, attaclîed tu uîîC cuit of a doubiu*uîîdud quitadraiaî,
and %%urked by aile large engluie tA). ritesu fa!led tu twu
Simallai sois mi a Sta pli.> îîtt:aclaed tu the ottaur rid of aile
qandraunt. une 2. c tiiaîkug set. wiatla S feet lengclî uf truke,
lifting to talocher, was attaclied ul he second enue B>.

N'o. 2 l'il--Two '20-incla siiakiîag sets, ivita 6 tet Iesgth of
stroke, lîttîîîg to tlle Surface, were workeil by the engine <Cp.

Wiîti the. assistance ut tiieSe putaliîs, the fiit wjre âuuL tu a
depth o! 51 yards trou& tht; surface, or 16 vards bcluw thei lave
o! saturationî, when it %%as fonda impqossible tu contiue the
siuking further agaiust the ciiorînous quauîity of welter. By
this time the water hadl ls±coine strongiy saline, aud it was
clear that, an influx lîad set in from the sen, thrutigh the
optai gaillets la the Ilasn'stonie, lialiaiht bea-water was beauf;
paiiîped.

It was thesa decideal ta, dascomtinuai the *.inkiug for a menit,
and eiideavaur to drain the district ut the lad waters by steady
pumping. The enîglues were accordingly set ta work lit tbe
lollawilig speeds

Strokes per Junlla. quanta lViaturEtigine. Minîute.. Nuuiber af. l)iainctcr. Pulajuedil Gallons
- ........ j_________ ________ serMinut e.1
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ThIis quautity af water was pulued for a nientit witbout acci-
dent ;anal iîîdeed during the whole of the period of fonr monthas
of puinping, no accident beyoiad the brcakliiig of two Spears
occuirreal. Tin above is probabiy tile largest quantity of water

ive îumpied lit one minle, aud Asc, the hsgbest speed iat wicl
suacla large pusumps have been worked.

This enormounts draînatge.power succeedeal in overcoming the
water sufficientiy ta cnable the shakers to resate operatians in
the pait ; but the influx af -. altr ws.s sot rapid tiîat it was
evîclent tie co!at of sînking ini tie ordinary way wouid lac to
great ta ba continucd. Tha influx of watcr iuto the shait wlîen
the puîuaping stoppeal vas lit the rate of 12 feet in heiglht lu
the 'hatt ini two minutes.

The arrangemeants of the varlous enîglue andl crabs on the
surface are shotru iu Page 229, Fig 5.

It was dieu decided ta adojat the Kia-Claaudron process io j
file furtiier îarosecution af Ibis undertakiiag, the Autiior haviîîg
givcn cansidcraalc attentiona to ilais naetiiod priar to the sink
îîîg ai tie Siksorti Collierv. Iii tha. case, howcvcr, as the
quaitiî.y of ivater met with la sinking, tiarougla the Magna.s'an
Lîrnestane ritver exccded 1,000 gal i as per minuhte, it was.

avercoîne by a âiaigle 20- inch set ai pumps, suad therefore liant
sîaakang avas nacore rapad and economla.ally canapleted by tut.
ordillary jaracss.

Oaa tige 2iîd of 3Msy, 18",7, steps werc talcen la removc thec
hecad.gear nt Ne. 1 shait îwhich had been orected aud used for
the ordinary sinkiiig>, as it was inteiadcd ta utilise Liais saat,

so, fat as at waz alrcady autilk, andl lu continue tie silikiag ai a
sauxewhla bmialier pal uitin by the Kiud-Caaaaroia pruce&%.
Thie dismneter of 14 feet 3 nçalàtcs ieas uamaicly chosera for this

sialt on accounit of it-& having bsi the largq;bt size Iliatlerto
sunk by this systein rau tie Continenat. The whole of the tuais
werc purclîased sccoandhîand, and lasil beria uscd and testeal uin
îirevious sînkings. Thais nul only ccaîsiderably rt-diceal
tie ç:ost. but aîso eîmiîaated flic rmk, that attei thc aise ot

ncw baols.j

i At one aimeC tbe rate aras soîiacwbat fa.aîr, and a total qiamnîlîr
(b)> c&lcuiatiun, ýf moro ita 11-OW1 gallons per minuta aras auniPed.

'rita finit oî,eratiîa was tie loweriaag ai a wraugitiroia tube,
j iîîlî îlaîck, aiad rveted îî'fth countsrsiîl rivets -in as to
tarai a Sauaittli ariace, 54 ftet lanug and 14 fet.t 4 iaches ain
jintîerai danauer, front the tal) ai the %vater to thai bottout of
jthe shaft, sa as ta clienre thet îau Stones cultl d m froua tie
suides durirag the buriiag. Tiais was saia'ly aecolpligisil on file
IdGl ut Augaist, 1877, aîllas eSpace bolweesth tuhm atad the
sides oft he suait wvere fiaeta filleal in with cosacrets., audî the

boang ciiiaaudby the~ IÇina Ch4 audrona praa'esi atiail dlaîla
a>! 155 feet, ou the 241hi of Septesuber, 1877

AS dhas larucas4 ot buriug ont laits lias beoit fully describsal ini
P ara rond hefurm the North of Etigland Inaituté of Mtiuing
nu'icltauacal l.îagaîîcars,l in M:ay, 1871, by hir WVarrinagton

%Y mtand belore titis Istiltution. iu March 1872, hy lir
l.inter-.on liasibridge, !usne. M. Inat. (',F.,2 ltae AUutirnr Wlil
Uly very briely ailiudu lu the tools emiployeîl, andl give au

tcaer adetaîls IL, jaartaialurs wherain the operatirns ait Msraî 1
milen dilreal froua tiiosu previotasly deribeai.

DrscRiviro, oac Toou, &o.
A sisbstautînl Hleaigear ivas crecle.], îtrongly trameal logellier

with tinuberà <1p. --32, Fagai. 1 and 2p. Vie *WIIol#i of Liais is
covereaii aita wood cleadaug, sa tliat the workincas are niwsy3
prateuteal froua the wcatiaer. At 37 teat irora the grornm, two
rails are laid onsa tout blske A A ai timaber, wbici carry .ra-
veliag carniages X X, an whaich the laeavy toale are ru baek-

w-ards sud forararda. At 52 feet froin thae izroand similar rails,
on longitudinal bitks af tituber B B, support suia» cftrriageà
(1a. 237, Fig. 8) for.carrying the' borin g-roda, lii great beiht
beauf; uaeccssary lai order ta obtain sulicient iciagli ai rada.' Il
la Ibis Systeim of carryiug anal maviulg tha tools oia tiaversing
carniages wiiicha enabies the operatious ta bu condlucteal with so
asail aus anoutantfman ual labour.

DEscRia,-Tao,. îF Tain 1'itocitss.

Tin Kiad-Chaudrou process consista of two distinct serica of
operations.

Ist. Those conuaccteai ailla the boring out or the XiAaft, DD .1
systemi closely resembiing liat farst ado1atd by 31r. Kinal many
years ago for boring deela laul.8 for artesiau Wells. 2aad. liat
ai lomwcriug down the shaft a %atur.lining or Tulbing.

he farst process dierefore atIl3arsder was the honing uf a
centre laole in No 1 pit, 4 fcet Il inchesin diauneter, by asmnali
Treliaa or claîsel (p. 230, Fig. 1). Thais Trelaru, 7 tous in
%veiglit, îs attacheal ta the massive woodeu Lever (A, p. 236,
Fîga '2 nd 3 by rotia of Il a ibeat pilet piule, 5 luches Square
<A, p. 236, Fig. 4), sud 6S feed long, with Iran teraninatina,
liavisig tapercal screws. u taecnd ai each rad la fitteal wlîh a
maie scr*w (A, p. 230, Fig, 5), and tue allier %vlla a lentile
acrear. The screvs have coas tbrcsds carefully cut, la tian,
aller bavauag cutema, a few turna are sufficicut te, scrcw thc
josit quîckly bomne.

Tiae Lever as attachad an the opplosite end toa ssteaux cylinden il
(C, p. '232.3, Fîgs. 2 axad 3), 39 inches isa diameler, actuated by
a sangle val-.e ouly au tue top aide. The valve is warked by
hanai, tue roa are lifted by the pressuire ai tue steani on the
top salle of thse pîistosa, sud tiîey tai by theit own weiglat walin

hiae valve is; openeal ho Vie stinosplier. ie lengia af stroke is
ncgillat- ai by the niachanist, anal varies (roux 610o 28 juches sc-
cordiig ho tho barainlss oi the rock. Ai imipoanat adjunct ta
tlaa l.ever as; tue spring b *ain (B), sgain%t whicb fla Lever
strikes at the tcrmainatioii of ecd stroke. The number af
strokes lper mnaute varies tram lianue la ciglitcen. In very bard
rock cainparasîivaly Iiîr and liglit lis offly cati bc 6'iveu,

Wlicn lhe roda are suspesadeal at the cund ai caci strokze, lbey
'Ire turacl îharough au angle ai 2 e to 4 0 by four workin
iao1llai a crossiaead lever, wvalkiaag rounda tha top oi the lait,
si sailirly tr ail ordiiay îaoring.

'ln *ýCnsilinI part of th& borine tooils la the Siidiig Piers
(la. 236, A, Figa. 1 anal 3), by wçhzcli the Trepsaii is conniectcdl
toaile rails tlarcîgli the nîcdhîîma ai a alot 12 inches long. This

îseniîiatLa the Trrjiait to titrike the battoin wrihout, commun ica-
tssag 4L Severn libuck lu Lic t. ais, aalaich continue thein doscesal
ntai arrirsteai by fltt buuyaua.y in the arater, aideal by the

-bpnng Bsain strikiiag agaist the iniaer end ai tho Lever
Except for thse play thaus jaliai, il; %vauld ha impossible te
strike even a ligit bloar withoul fracturing the rada.

Anaprtu calied thse Freeiaul (p. 236, Fig 2) la some-

0.504e 'is ata, .on the descent ai the roda the Ti-span la

a Trsaalactioiis, ro. xx., p. 187.
1 Minuies of Procaeldinar InSsL C.E.. vol. Xxxiv.. p. 4,1.

(Angust, 1883.


