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The siking was commence i on the 23rd of December, 1874,
and at a depth of 35 yards the water-beanng stratum was
teached 3 feet below high-wator mark of ordwary spring-
tides. Attor stuking a few feut further, a large feeder, orapriug
of water was met with and the irst set of pamps was put in.
With these engines 3,2uv gallons of water were pumped per
minute ; but 1t was soon found that the water could not bo
successfully kept under by theso apphauce, The eugines hav.
stili & larger surplus of puwer, 1t wus decided to procute extra
aud lurger pumps, to endeavour 10 overcome the water by
pumping i the ordmary way. The arraugements then carried
out consisted of the following, viz, .~

No. 1 L= wo Sustnch sunking sets, with 6 feot feagth of
stroke, were attached to une end uf a double-ended quandrant,
and worked by the large engine (A). These hifted to two
similal sews un a sw'ph-) attached to the other vud of the
quadrant. Une 2u-inch sinhing set, with § feet length of stroke,
hftiug to another, was attached to the second engine (B).

No. 2 Pit.—~Two 20-inch siuking sets, with & feet }cugth of
stroke, hifting to the surface, were worked by the vngiue (C).

\¥1th the assistauce ot these puwps, the pits were suub to a
depth of 81 yards frow the surface, or 16 yards below thelevel
of saturation, when 1t was found unpossible to continve the
sinking further against the cnormous quantity of water. By
this time the water had become strongly saline, aud it was
clear that an nflux had set in from the sea, throngh the
open gullets tn the huuestone, aud that sea-water was berog
pumped.

It was then decided to discontinue the sinking for a month,
and endeavour to drain the district of the land waters by steady
pumping. The eugines were accordingly set to work at the
following speeds :—
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! Strokes Puigps. Quantity of Wator
. rokes per
Eusme.i Minuter Number of. | Diameter. | Futayedsn Gallons
per Minuted
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This quantity of water was punmiped for & month without acci-
dent ; and indeed duringthe whole of the period of four months
of pumping, no accrdent beyond the breaking of two Spears
occurred. The above is probably the largest quantity of water
ever smmped at one mine, and also the highest speed at which
such large puinps kave been worked.

This enormous drainage-power succeeded in overcoming the
water sufficiently to enable the sinkers to resume operations in
the pit; but the intlux of water was so rapid that it was
evident the cost of sinking in the ordinary way would be too
great to be contioned. Thenflux of water into the shaft when
the pumping stopped was at the rate of 12 fect in height in
the <haft in two miunates.

The arrangements of the various engiues and crabs on the
surface are shown in Page 229, Fig 5.

It was then decided to adopt the Kind-Chaudron process fo-
the further prosecution of this undertaking, the Author having
given considerable atteution to this method prior to the sink-
ing of the Sitksworth Colliery. In tha. case, however, as the
quautity of water met with in sinking through the Magnesian
Luncstone never exceeded 1,000 gallons per minute, it was
overcome by a single 20-inch set of pumps ; and therefore that
sinking was more rapid and econowiially completed by the
ordinary process.

Kixp.CiavpRON ProcEss.

Ou the 2ud of May, 1877, steps were taken to remove the
head.gear at No. 1 shaft (which had been erected and used for
the ordinary sinking), as i1t was intended to utilise this shaft,
so far as 1t was already sunk, and to continue the sinking of a
somewhat smailer pit wilun Ly the Kiud-Chaudron prucess.
The diameter of 34 feet 3 ianches was ulumately chosen for this
shaft, on account of 1ts having been the largest size hithesto
sunk by this systein an the Continent. The whole of the tools
were purchased seccondband, and had been used and tested in
previous sinkings, This not only considerably reduced
the cost, but also eliminated the nsk that attend the use of
new tools.

! At onc timne thorate was somewhat faster, and a total quantity
{by calculativa, of 1woro than 12,000 gallons per minute was pumped.

Tho first opetation was the lowering of a wrought.iron tube,
4 wmch thick, and riveted with countersunk rivets 4o s fo
form a smooth surface, 64 feet long and 14 fect 4 inches in
internal dinmeter, from the top of the water to the bottow of
the shaft, so as to ensure thet ny stones could fall from the
sules during the buring. This was safely accomplished an the
16th of August, 1877, and the space Lutween the tuhe and the
sides of the shaft were then filled in with concrete, and the
boring commenced by the Kind Chaudron process at,a depth
of 155 feet, un the 24th of September, 1877 o

As ths process of boriug out l,nits has been fully deseribed in
Papers read before the North of England Institute of Mining
and Mechanical Eugtnears,! in May, 1871, by Mr “{arrmgtou
Y. Swmyth, and before this Institution, in\Mnrch 1872, hy M.r
Linermon Bainbridge, Assoc. M. 1nst. C,E..» the Autho.r wx-ll
only very briefly alludo to the tools employed, and give iu

eater details the particulars wheroin the operations at - Mary-
5::: dutlered from those previously described.

DescrIrTION OF TOOLY, &6,

A substantial Headgear was erectel], strongly [ramed together
with timbers (p. 232, Figs. 1 and 2), ‘The wholo of this is
covered i with wood cleading, so that the workmen are always
protected from the weather. At 37 feet from the ground, two
rails arelaid on stout balks A A of timber, which carry tra.
velhuy carriages X X, on which the heavy touls are run back-
wards and forwards. At 52 feet from the ground simlar x:nls,
on longitudinal balks of timber 3 B, support stuall catrisges
(p. 287, Fig. 8) for carrying the boring-rods, this great height
being necessary in order to obtain suflicient length of rods. It
is this system of carrying and moving tho tools on tiaversing
carriages which enables the operations to be conducted with so
amall an amount df manual labour.

DESCRIPTION OF THE P'ROCESS.

The Kind-Chaudron process consists of two distinct series of
operations,

1st. Those connected with the boring out of the shaft, on 3
system closely resembling that first adopted by Mr. Kind many
years ago for boring deep holes for artesian wells. 2ud. That
of lowering down the shaft s waterlining or Tubbing.

The first process therefore at Marsder was the boringof
centre lole in No 1 pit, 4 feet 11 inches in diameter, by asmall
Trepan or clusel (p. 286, Fig. 1). This Trepan, 7 tons in
weight, 1s attached to the massive wooden Lever (4, p. 236,
Figs 2 aud 3 by rods of th: best pitch pine, 5 inches square
(A, p. 236, Fig. 4), and 58 feet long, with iron terminstions,
having tapered screws.  One end of cach rod is fitted with a
male screw (4, p. 236, Fig, 5), and the other with a female
screw. The screws have coarse threads carefully cut, so that,
after having eutered, a few turns are sufficient to screw the
joiut quickly home. .

The Lever 13attached on the opposite end to a steam cylinder
(C, p. 2323, Figs. 2 and 3), 39 inches in diameter, actuated by
a single valve only on the top side. The vaive is worked by
haud, the rods are lifted by the pressure of the steam on the
top side of the pston, and they fall by their own weight when
the valve 15 opened to the atmosphere. The length of stroke is
regulated by the machinist, aud varies from 6 to 18 iaches sc-
conding to the harduess of the rock.  An important adjunct to
the Lever 15 the spring beam (B), against which the Lever
stnkes at the termination of each stroke. The number of
strokes per nunule vanes from mne to eighteen. In very bard
rock comparatively few and light blows only can be given.
When the rods arc suspended at the end of each stroke, they
are turned through an angle of 2° to 4° by four workmen
holding a crosshiead lever, walking round the top of the pit,
similarly to an ordinary horing.

An essential part of thy boring tools is the Sliding DPicce
(p. 236, A, Figs. 1 and 3), by which the Trepan is connecte

- 10 the rods through the medinm of a slot 12 inches long. This

permats the Trepan to strike the bottom without communics-
ting a severe shuck to ibe tvds, which continuo their descent
uoul arrested by their buvyancy in the wator, aided by the
Spnng Beam stnking against the inner eud of the Lever
Except for the play thus allowed, it would be impossible to
strike even a light blow without fracturing the rods.

An apparatus called the Freefall (p. 236, Fig 2 is some-
tunes also attached.  Oa the descent of the rods the Trepan is

1 Transactions, vol. xx., p. 157,
2 Minaotes of Proceeding Inst. C.E.. vol. xxxiv., p. 43,
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