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MINING REVIEW.

Seprember 27— No trouble; lowered Deane pumps; water 42 gallons per minute;
sunk 313 fect through 3 feet mucky clay and 143 hard pan,  Depih, 1444 feet.

september 28— Lowered Blake pumps broke lever: struck the largze stream at 1. 30
P running 300 gatlons per minutes fiest sush browght about 10 batrels af sand;
started the Deane pumps and hept the water down; water after rush 500 gallons per
minute; sunk 295 fect through sandy clay.  Depth, 147 feet.

September 20—Lowered the west Deane; water now  caming very clear; water
420 gallons per minute; sunk 2 feet through greenish clay.  Depth, 149 feet. X

September 30— Lowered both Deane pumps; the water all coming up as yet in
the southwest corner and clear; water 350 gallons per minutes sunk 3 feet through clay
with peckets of gravel.  Depth, 152 feet,

October 1—Lowered east Deane and the Blake pumps: are now about the level
of lh{c water bed, water 350 gallons per minute; sunh 4 teet through sandy clay. Depth,
150 feet,

> Octobier 2 - The discharge huse blew off the east Deane pump three times; at the
same time the Blake pump played ont, causings sia hours delays water clear and gravel
not nmrnin v: water 330 gallons per minute 3 sunk 3% feet through gravel.  Depth,
150%s feel. .

3 October 3~The west Deane pump refuses 1o work, so we put in one more Blake
pump; the water is coming in_ from all over; gravel has cewenmt bands, sometimes
running nearly across the whele bottom; water 330 gallons per minute; sunk 222 feet
through gravel.  Depth, 102 feet. . . ..

October 4--The gravel being cemented together in cakes, it is very tough digging
and jacking: the shaft is in good shape, no pulling: water 350gallons per minutes sunk
3 feet through pravel.  Depth, 105 feet. .

Octoler 5 -Getting into the blae shale overlying the limestones water 350 gallons
per minute: sunk 3 feet through 2 feet of gravel and 1 1oot of shale and gravel
Depih, 1068 feel.

FiG.0

DETAIL OF ROD COUPLING

QOctalicr 6—Got <hoc an to gocks water cet off from under shocs water 350 gallons
per minute; sunk 2 fect through shale.  Depth 170 fect.

Qctoher 7 —Cietting into rock, and some of compartments of <hoe removed;
pumps bothering: water 310 gallons per minute.

Qctolwr S—CGetting mare sumy ron in rock, and timhered down through shoe
on to the rocks water 310 gallons per minutce.

Octcber 9--Cat all the shoe biaces out, =nd got farther down into rock 1 water
310 gallor < prer suinate,

October 10 (ot <quared down thraogh sock, aad at 3 30 pm. started innle
cribhing am? puttliry from lestom: in thic and the fllowing <hats the inner cribbing
was of 2 mnch by 12 rch aimler: land fias the space betneen the outer and inner cril-
ing was 16 inches. which wac filled with the paiddling: water 310 pallons per minute 3
sunk duting past four days 3 fees thraagh limestone, practically tmishing the difficult
past of the shaft.  Degih, 153 fecet.

October 311 23 Oceuy sl in lailding gje invide enblang and pudidling between:
water Ining al’awesd to 6l 6y -hund,

Ociober 25--Tore down el wp works and started permeancent tower.,

Nuvemldwr 3= Started te prmge the <haft out,

Novenler 1 Got waier ou dat boened puddhing was nos a srecess che difiieulty
had leen in geting it packed ander running streams: caulking was now tried without
cffeci, the shalt making 200 gallons of waicr per minute.

Nerenhelese, snhing was pewemol November 12th, ond steadily progressed
thraugh the solild el 3l sl wad reachal, except fur 1wa delare of 37 week cxch,
when epsicaveas wesr mabe to shut out the water.  Flooring was put on, but to no
cficct.  Then the cyperiment was made of pumjing in cenient tetneen the inner and
outer cribhing. a methid netably succes<ful in the Craion aqueduct of New York city,
to till vaide behind the Lrick lining: It here the conditions wete such that it failed;
the strcams vl water wete 1on sirong for the cement to set. and it wadhied out again.

SMier thic ne attempls were made 10 <t water out of the shaft. and except pud-
dling, nanc in the latet shati.  Hawever, 1o keep the hoistways dry and aleo prevent
the water from falling cleas to the bottom of the shafi, water-nngs were put in cach
shaft just below where the water entess, from which the water is piped 10 a pumping
station on an upper wam. The water-gings arc assisted in callecting the water hy
lining the shafis.abuve them with loaring raiced from the curbing by nailing on top
of lathe, thns Keejang the water 3chind the floaning nll 0 enters vhe ring.

Under the arcanstances at Ladd, the witer belicves thie way 1< cven better than
if the shafis had been made water uight The water has so matenally Jessened since
the first shafts were sunk as to cause belief that the bulk of 33 was held 10 the ground
like an unergzound lake, and that thic has now been drained, wo that what is coming
now i< the seepage fom theswrface watershal.  The tatal quantity from ihe present
three shalts averages ths veat (31894) abows 135 pallons per nunute.  As the water s
of excellent qualitn, i as wsedd in the boiler plant and the town water system. Whale
largely 0 eacess of jucrent aceds, it will no doulit ail e wanted 1n the future. Moze-

over, had the shafts been made tight, there would be the constant menace of a large
body of water liable to be let down on any rupture of the shafi, & thing unlikely and
yet always feared.  As it is, there is no pressure whatever from the water, the shafts
draining freely the natural low of the strta.

Belore the shaft last described, now known as ¢*A” shaft, had reached the coal
the siath attempt or * B " shaft, was started on November 14, 1889, 50 feet west of
the third attempt, now known as the air shaft, but which was temporarily ahandoned
at 125 feet.  The latter shaft was now kept pumped out, materially helping in the
sinking of ¢ B shaft, which made much less water than the previous shafts,  Even
when “ B shaft got below the third attempt there was not neatly so much water, for
the ground seemed already largrely drained afier a year and a half of steady pumping.
Accordingly «“ B shaft was sunk much more rapidly than its predecessors.  This was
not entirely due to less water but partly to the experience gained by the sinkers in
meeting the peculiar dificulties of the field and panly to the improvements made in
the appliances.  Among the latter was the plan of suspending the curbing from solid
woaoden triangles instead of the open Howe truss, which could not be designed to meet
immensely varying strains, and so on severat occasions had been crushed.  Another
improvement was in the shoe in making the plate braces so they could be easily re-
moved on reaching the solid. They were made heavier but fewer in number, forming
12 compartments, instead of 15, as in “A” shaft. This shoc was highly satisfactory
in all respects (see Figs. 3 and 4).

‘The only serious difficulty that ¢ B* shaft encountered was when, at a depth of
30 feet, a hole came to the surface along side of the shaft at the east end, causing it to
swing 6 inches out of plumb. The hole was promptly filled up with clay, which
stopped the running, and no further trouble ensued. On Decembes 33, 1889, the
shoe was down on the solid rock.

The speed of sinking the fourth, fifth and sixth shafts is as follows :—

Fourth Shaft.~Srarted January S, 1889,  Reached 1ock June 30, 1889, a period
of 174 days.  Of these, 90 days were lost in delays, 78 days oaly being spent in sink-
ing. Depth of shaft to rock, 162 feet.  Average progress per workiry day, composed
of three S-hour shifts, 2.1 feet.  Maximum rate of pumping, 640 gallons per minute.

Fifth Skaft ©4."—=Started August 10, 1889,  Reached rock Qctolwer 6, 1889,
58 days total, of which 7 were lost in delays and 51 spent in sinking. Depth of shaft
to rock, 170 fect.  Average progress per working day, 3.3 fect.  Maximum rate of
punping, 500 gallons per minute,

Sixth Skaft ** B.”—Stanted November 135, 1889. Reached rock December 31,
1859, Total, 47 days, of which but two were lost in delays ; 45 were spent in sinking.
Depth of shaft to rock, 160 fect.  Average progiess per working day, 3.6 feet. Maxi.
mum rate of pumping, 330 pallons per minute.

There was no detailed record kept of the third or air shaft, but after getting “B”
shaft down, sinking was resumed from whete it had stopped over a year before on
account of the lightness of the shoe, and now that * B ™ shaft was draming the water
there was no trouble in geuting the 2ir shaft down.  Thus three of the onginal six
attempts were finally successful ; and all the shafts in which the shoe was used suc-
ceeded in reaching rock.

1 will now give a description of the details of the shoe, mcthod of hanging the
curling, ctc., as finally developed and used in sinking ** B” shaft.

Beginning at the tup, there is first in order a pladorm uf 2-iach plank 1aid on the
surface about the shaft, and covering an area 30 by 46 fect: on top of these, sunning
across them and panallel to the sides of the shaft are 60-pound steel rails.  These form
the foundation of the four solid wonden triangles which carsy the weight of the curbing
not sustained by the friction of the ground.  Each triangle is made of $ pieces of 12-
inch by 12-inch timbes, the bottom one 38 feet long, the neat 4 feet shorter, and so on
10 the p one, which is 20 fect Iong.  The triangles run across on top of the rails and
the narrow way of the shaft.  On them and across them rest two 16-inch by 16-inch
timbers 20 fect long.  These arc nearly over the side walls of the shaft ; through them
pass the 8 rods which sustain the curbing, four 1o each side or timbier, hupe washers
under each rod head distribute the strain over the timber, which in tura distributes it
to the triangles.  The whole ferms an almost sigid structure, so that when subsidence
comes, cverything goes down at the sametime.  The hanging rods are stecl, and made
in 10-font lengths, the eads upset or thickened so that screw-couplings are made with-
out weakening. The upper lengths are 234 inches in diameter, every three lengths
down the sizc decreases 4§ of an inch, so that the bottom lengths ate 1 K inches in
diametcr.  The suppost to the curbing is, as finally adopted, an iron lug placed under
the screw-coupling picce at each joint and spiked to the cribbing.

The shue as %nally designed and used in *¢ B™ shaft was 12 fect S inches by 17 feet
6 inches inside measure, built of 3¢-inch stecl plate, the sides 4 feet deep. of which the
upper 16 inches was the shicld embracing the bottom of the curbing.  The lower part
of the shoe was divided into 12 compastments by three transvere braces of 3{-inch
plate. doubled, 22 inches deep, and two longitudinal lines of braces, of 3 -inch plate,
16 inches deep.  Around the inside of the shoe 12 inches from the bottom runs a shelf
9 inches wide of 3{-inch plate, braced Ixlow with brackets, and with a 2-inch lodge
i front. This forms the press-plate on which are placed the jack-screws to force down
the shoc: directly above is the shaft-crilbing against which the jack-screws bear.
Although the shoe tself wcighs 8 1ans, the jacking was ofien vory hard.  The mode
of opcrating is 1o apply the jack screms till the shoe has been forced down from 2 to
10 inches, depending on the ground, never more than 10 inches, which leaves buat 6
inches of shicld lapping the czibling.  Then the shoe is levelled carcfully, the jack-
screws removed, the 2-inch crilibing-plank put in placc and spiked upward 10 the
previous course. 1t is further tied, till the seat hangers are put on. Iy boatds nailed
up and down the cuthing. The crbbing is arranged with hutting-juints, the planks
alternately oveslapping. 3 simple and 2 very strong. way with plank hid fla, It e
fusther strengthenad by sriangular comer-stipe

Twaeinch planks are wad fur the cribling mstead of thicker timber, because
morc casily handled an the crampad apace at the bottom of the shafi, and they are
litile less strong for the same thickness of wall.  Alter as many courses of cribbing are
in as the space allows for, fiequently in Iad ground only one, the jack-screws ate re-
placed and the operation repeaied.  Separate plate-covers were provided for the com-
partments uf the shaft * B shoe, but it was tound that the tushes of vand could te
kept down if the excavation were not carricd beluw the press-plates : and as the covers
would hamper the woik they were not used.  They were kept at hand, however, the
idea leing, that when dangerous ground was expected, all the comparniments except
onc or two would be closed.

Mcantime the excavation and pumping goes on according 10 circumstances, and
with the customary appliances.

To provide for supporting the shocs when a very soft spot is teached. chains, one
in each corner, jrss around the braces and hook to the hanging rods.  An mproved
detail wauld be the incestion of 2 long tarn-buckle at the lower end of each chan,
fastened by clevis 1o a brace. At Ladd full weight was acver thrown ot the chains,
the shoc always binding on some parnt: in soft ground, where there was danger of
rushes, excavatinn was ncver advanced below the bottons of the shoe. There were
usually three pemps hanging in the shaft, one in_cach companimen:. The vertical
Deanc plunger pump with a g-inch delivery was the favored type.  The pumips were
hung by hemp cables from capstans at the top, 30 as to be readily raised and lowered,
the steam and water cunnections to the pipe lines being made with fiexibic hose.



