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sixty 1 ‘1‘36 mch bolts of best iron, The whole of these
eylinders nro alike, -ave in varying thicknesses, excepting the
hottom three pieces, The bottom picces A and 1 are telescopic,
with outside flanges C and D, 6 inches and 7 inches respec-
tively ; the bottum prece, B, was suspended to the upper
prece by rodsin No. 1 pt, and in No. 2 pit, by an iunternal
flange which pernuts of the second prece (A sliding downwinds
on the outsido of the first guece.  Whlst boing lowered, the
outside flanges of the bottem ueces, which are called the Mow

Box (and which are the only two oy Linders with ontsile Hanges),
are 5 feet apart, and the interval iy filled with tightly com.
l-n-sxml moss,  When the lowest preces rests on its bed, at the
ottom of the pt, the remainder of the cylinders coutinue to
descend, cotpressing the moss with the whole weight of the
Tubbing, namely, over 400 tons,

In the nuddle of the third cylinder from the bottom thers is
an extra internal flange E, 3% inches wide , on which isserewed,
by sixty-four boits, a flit ring or circle of cast iron F, 57 inches
broad.  The ring admts of the False-Bottom G being with.
drawn up the imtenor of the Tubbiug to the susface, whon the
opetation of lowering the Tubbing has been completed. A
massive dish plate F, of cast nwt:ﬁ 14 inch thack, is bolted
to the bottom, having a flange H on the upper side, for at-
taching the column of pipes. The ol gect of the False-Buttum
13 to float the Tubbing whilst it 15 borug lowered.

After carctully secuning tugether by then respective flanges
and sttachments the three preces of Tubbing inteuded for the
tottom, they are luwered to tho level of the water by an ar-
rangement of screw-rods wurhed by sia poserfal win- hes, with
two men to each ; additivnal cylinders and central pipes are
then added one by one, causing the whole of the Tubbiug to
sink until 1t floats by the displacement of the water. In the
Mursden No, 2 it the Tubbing floated when ylinder No. 9
was attached. The rods are thereupon removed, and as each ad.
ditional eyhinder 13 added, a certatn quantity of water is run
wside to cause the Tublang to sink. [o the Marsden No. 2
mt the additton of cyhinder No. lu caused the Tubbing to
smk]l foot ¥ inches, and of ¢y hinder No. 56 at the top 1 fuot
1 inch.

In both pits this operation was completed without leakage,
either at the joint of the cylinder, or of the central column of
anes, the work, however, reguures great caiv and watchfulness,

eing actended with nisk, as auy leahage would cause the Tub-
bing to sink to the bottom.,
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This operation cutsists in flling with concrote the annular
space between tho extertor surface of the Tuhhing and the sides
ol the shaft, fruin the Moss-tox upwards to the top of the Tub.
bing (I, p. 231, Figs. 6 and 7) The concreto is lowered
simultancously all round the pit Ly four rectangular boxes, 3
feet Jong 18 inches broad, and 43 inches wide, shaped to the
radius of the pit (p. 237, Fig. 15).

A large gullet was passed through in No. 2 Pit at a depth of
56 yards from the surlace, the width of which vas nearly the
whole diameter of the shatt. When conereting a* this point,
2u cubic yards of small stones and coucrete were filled in, and
&4 aud 40 cubic yards at smaller gullets lower down (p. 21,
Fig. 8), without s¢nsibly raising the level of the conerete

ACCIDENTS.
The only arcident that occured during the execution of the
watrk« at Marsden of special 1nterest was the loss of one of the
teeth of the small Trepan in the No. I Pit.  The difficulty at-
tending this aceident arose from the tooth haviug been deeply
cmbedded 1 the rock at the bottom of the borehole by repeat-d
blows of the Trepan, befure 1ts loss was discovered, after having
fullen from its vocket 1"pon withdrawing the Trepan the
Grappling Tongs were introduced, and the position of the tooth
aceurately detecmined, but go firmly was 1t ombedded that the
L Tongs were unable to raise the tooth. It having been thus
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ascertained that the embedded tooth was at the edge of the
pit, in the position occupied by the tecth at the extreme edgoe

1 In the deep sinkivgat Ghlin near Monz new in aperation, the
depth hored i< 1,020 feet. with an internal dsamneterof 143 teet.  The
thickues< of the Tubbing at the top beang 1 wch, and ar the bottom
as tuches, the total waght being tahew at 1,072 tons, at a cost of £12
prer ton, brings the enst of the Tubhing alaue for the two pit< 10 moro
than £400M, The bottam of the hard rock was bored through at a
depth of @31 feet, and_belows this, beforo reacking the imperviyns
Corl-Measure ua which tho Muss-Bux will be laid at a depth of 1,080
fect) M feet of running-sand, gravel, and clay were hored through,
and u wronght-iron tube was iusorted to proteet the sides until the
main Tubhng is lowored down.
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of the Trepan, theso end teeth wero removed, and the T'ropan
Inwered again, and boring recommenced and comploted to the
depth of the height of the teech of the I'vepan, thus leaving a
snlid ring of stono round the edge cf the pit ; the Trepan way
again withdrawn, and after the outside teeth had been roplaced,
the horing was recommenced close on one stdoe of the embedded
tooth, aud continued until the other ond of the Trepan reached
it on the other side, ¥hen 1t was hited over and commenced
work agm on the other side. T'ins was continned until the
whale of the ring of stone was removed, excepting two small

arts opposite each other, on one of which the embedded tooth
ay. A fow sharp hlows of the Tropan released tho embedded
tooth, which was then without trouble picked up by the Girap.
pling Tongs.  When it is romembered that this oporatinn was
performed at the bottom of a gt 2568 feet from tue surtace, and
full of water, the skilfuluess of the arrangements will bo appre.
ciated.

GENERAL REsULLS. i

It will be seon from Tablesin the Appendix that the absolute
timo taken from commencing to finishing tho Roring was one
year five months in No. 1 1, and one year seven months in
No. 2 pit.  There was, however, a delay of sevaral months in
No. 2 pit on_account of the Tubhing not heiug ready; the '
depth of boring was also 40 feet greater. The time occupied
in luwering the Tubbiug and concreting, ete , was three and a2 !
half mouths in No. 1 pit and four mouths in No 2 pit.  The
tutal time taken to complete each pit was one year eight and
a half months in No. 1 pit, and a year ¢leven monthg in No,
2 pit

The average distanco bured in No 1 small pit in the Lime-
stone was 1 fuot 3} inches per shift of twelve hours, aud in the
Coal-Measures 1 fuot 8] inches In No 1 largo pit in the
Limestone it it was 7§ inches, and 8} inches in the Coal-
Measures. In the small No 2 pit the average distance bored
in the Limestone was 101 inches per shift of twelve hours, and
in the Coal-Meavures 1 foot 4 inches. In No 2 large pit
in the Limestone it was §) 'inches, and 93 inches in the Coal.
Measures.

The success of the Kind Chaudron process at Marsden way
be attributed—

1st. To the primary adoptina of a size of pit no larger than
bad previvusly been successfullyd completed by this process
clsewhere.

2nd, The uso of tools which had already beeu thoroughly
tested in the sinking of a previous pit.

3rd. In the purchasing of the necessary additional tosls from
firms accustumued to their special manufacture. 5

#th. Tu the excellent workmanship and 3uality of the metal
of the Tabbing supplied by the Elswick Ordnance Works.

Sth. To the entire absence of soft strata in the shafts.

6ih, To the cificient and experienced stafl of officials sup.
phied by the Kind -Chiaudron Compauy for the carying out of
thus work ; and to the cordial co-operation of the Belgian and
English Eogineers, foremen, and workinen,

The terms of the contract were that no payment had to be
made to the Kind-Chaudron Company for the patent right and
supenntendence unless the following conditions were fulfilled,
—that the Tubbing when compieted should not he more than
6 iuches out of the perpendicular, and not let pass more than
40 gallons of water per minute. On the formal ¢x unination
by the Engincers of the Whitburn and Kind-Chaudron com-
panies, 1t was found that in No. 1 pit the Tubbing was only
1 iuch out of the perpendicular, aud Jet pass about 1 g.llon of
water per miuute, and this only at the wedging joint below
the Moss-Box. In No. 2 pit the Tabbing was only 2 inches
out of the perpendicular, and no water passed. In both cases
the Tubbing itself from top to bottom was absolutely dry.

The paper is accompanied by numerous diagrams aund small
scale drawings, from which plates 1, 2, 3, and 4, have been
prepared.
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Parkr Froy Moss.—A new branch of industry has spruog
up 1in hweden lately-—the manufacture of paper from moss,
uot fron, the living plant, but from the bleached and blanched
remains oi inosses that lived centuries ago, and of which enor
mous masses have accumulated 1n most parts of Sweden. A
manufactory of paper from this material has begua operations
near Joenkoeping, aud 1s suid to be tuming out paper io al
degrees of excellence, from tissue to shoots three quarters of |
an inch in thickness. . i




