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For wing a quarts mill (other than hand-worked) with-
out license  $100 or two mowhs,
day’s delay  $20 or one month,
For not putting a fence four feet high around every }»n
or
eight days  §£30 of one momth,
For takir,, a share in a mine by an inspector- -$400 or
For refusing antrance ur assistance to inspectors—§3 or
one month.
ment until consent.
For all other nusdemeanors, for every day of contraven.
For negleet to set up or replace posts —-$100 for each
post.
For prevenung arrest of offenders -$40 or two months,
Fintes wholly recovered m the name of a complaimant,
Liquor cannot be sold withowt a license within seven
niiles of a working mine,

For omitting to send returns of mill work, for every
of four feet or over in depth, not having been worked
one year.

For refiusigg t appaar as a witness—$5 or imprson
tion -~$20 ot one month,

Farremen ing or danmging posts - $100 for each otfence.
are to be pad half to the complainant.

R

Anthracite Mine Surveying.*

By R Vas A Nokges, EM,

As the mining laws of Pennsylvania require accurate
mine maps to be tiled with the inspector of mes m each
district, very extemsive underground stieveys are contmtts
ally being made in the anthraate districts, ali the larger
corpotations having thar own corg s of salanied engineers,
and the smaller operators depemding npon independent
cngincers who do the work ether by contract or for
ves,

The methads of survesing are almost as vaned as the
number of engineers.  The following is the method ased
by the Susquchanna Coal Company, Mineral Ratlroad
and Mininy Company, Lyhens Valley Coal Company and
Swumit Branch Ratlroad Copany, corporations tmder
the contral of the Penssalvama railroad, and it 1s be-
lieved to be as good as any other system in use,

The corps, as it goes into the mines, consists of a
transit man, station-man, bachsght, foresight and cham-
man, with a fire-boss to attend to the safety of the party.
The three-tnpod methad of surveying is used, but -
stead of teipod Lunps, the wichs of which were found oo
large for accurate sighting, smnilar Jamps are used with
the wich replaced by a stecd wire 4 of an inch in diame-
ter and Fg of aninch high  The sights are alway s taken
to the bottom of this wire, and measurements are tahen
on the line of sight with a steel tape 300 feet tong,
gmdu:\lc(l ewery 3 feet.

When in the mine, the station-marker Leeps ahead of
the party. aud pnts in and numbe , the istrument sta-
tions,  There are threo ways of makimg permanent 2)
stations in the roof in yogue in the region. A swall coni-
cal hue is sometimes drslied, and the bobsuspended from
an iron rod with a notched end Hitting the cone of the
hole.  With these stations, which are used principally
with high roofs, the puint is transferred to the floor by
holding a bob with the iron rd, and placing some mark
under it, usually a small it of ¢oal i the centre of adab
of white paint, the instrument being set up over this.
This method has a greater habality to error than cither of
the others. A second method s 1o put a horseshoe nail,
with a_ hole punched in the end, into a plug of wood
driven into a drilled hole in the roof, and then to suspend
the plumb from the nng, awd set up the wansit under the

< bob. A third and more comvenient way of eflecting the
same thing is to drill a % inch diameter hole in the roof
with a taist dedll, and put a shue-peg, holding 2 swall
loop of fine (Nu. 20} copper wire, in the hole.  We have
used this style of station largely, and fud it a most saus-
factory one, the wire heing flexible enough to allow the
bob to hang true; and the Station, with ats ring of white
paint and painted madar, Yang readify found and never
confused with any spasds put in by the ming bosses.

The stativn marker s supposed to be famthar wath the
wines and with the engineat’s metholds of mumng, and
wsually places his stations advaatageously, beng guded
in some measure by the hght of the fire-boxs ahead of
him and by the foresight » Iight belund.

The foresight man carics the forvard tipod wath b,
and sets up under the sation, plumbing to the wirc oz
the *“famp,” then holds s Tight to givd furesight o the
transit-man. He then waits for the chamaman to come
up, and assists with the chaiming, The transit man, atter
taking a sight and uaksng the proper nutes, follows the
chain forward, makig the shetch and taking the side-
notes,  Reaching the siest station, he takes the enact
distance on the tape wah his puchet tape, measunng w a
clip which has bean put on by the (oresight-man when the
500 feet tape was stretchads AL the new station he tads
his insttument, whah has been temoved from sts togeod
and Lrought forward (s hun by the backsight-man, — As
s as the tramsit ansn gels a satssfactory backsight on
his old station, he calis " move up,” and, wile he s
taking his angle, the Lachaglit brings up ihe rear tnpod
and hands it to the chan wane He then holds the end
of the tape while the cham-man goes forward with the
rec! and tripd. By the tine the angle s taken, the
chain <hould be ready 1o stretch, the transit-man beng
respuieille fur the zare and, and the foresight tor the
otlier  As suun as the Chidin i stretched awd the distance

clip Yul an, the forcsight-man takes the tripod brought 10
him by the chain man amd the lamp from the tnpod 0
which he has just ancasured, goes forwand, and scts up
under the neat station, the chain-man and backsight-man
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meanwhile holding the chain for the transit-man to take
his side notes from.

The accompanying notes, sketch and map are from
regular work, being taken at random,  In the notes, the
instrument station and foresight station are entered thus ;
1502-1593, the backsight being understood to be the
previons station unless otherwise entered at the beginning
of a survey, thus : Bs. 1287 —1562--1563.

Continnous azimuth angles are run, plunging the instru-
ment at each station, and the eniries in the note-book
consist of the vernier reading on a continnons graduation,
O to 360, and also the quadrant reading or course.  The
compass reawhing s taken roughly, and has been found of
great senviee i finding errors cansed by reading in the
wrong quadrant, or mistakes of even degrees.  In start.
g, the vermer is set lo thie course of the starting stations
taken from the nate-book.  The method has the disad-
vantages of danger of the plates slipping while the transit
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is being carried between stations, and that any error in
adjustment of the jnstrument vatiates the survey ; but, on
the other hand, the courses are obtained directly, and, as
all surveys are closed, any error is seen in the mine and
the line re-run. In practice we find that a close more
than 3° out for a chain of fifteen or more stations is very
rare.

SKETCH IN NOTE BOOK.
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The verticle angles are read very carefully, as level is
carried  with the instrument.  On this account the

**lamps ** were made of such a height that the bottom of
the sight wire is just & foot below the centre of the in-

strument.

The column headed *“ rod ™ gives the distance from the
centre of the instrument to the station in the roof, so that
the ealculation for the level is thus :

Elevation 1594 +ovvve cevienenne .. 228,01

Rod at 1594.cieecccns

Elevation of fnstriments at 1594.. .

225.76
Calenlated vertical distance.... oooen

5.23

.

Elevation of lamp at 1595...00...

220.53
Height instrument over lamp., oo ouee

50

221.03
2.035

Height instrument at £508.......
Rod at 1595, ccenicvnnccns covnnnnn

Elevation of station, 1595........ 223.08

In this way level is carried through the workings, being
checked by lines nn in the gangways with alevel.  The
method s found to give results sometimes surprisingly
accurate, to within ¢5 foot for lines containing 50 or more
stations, and a difference of over one foot in the tranut
and Tevel elevations is rare.

Working in this way it is possible to attain great speed,
from 40 to 50 stations being considered merely a fair night's
work.

As many of the seams are only
reached by vertical shafts, it o
necessary to * plumb ” these be-
fore starting the underground sur.
veys 3 two methods of accom-
plishing this have been used by
the Susquehanna Cont Company
at Nanticoke.

1st, Two 15:db. iron plumbe.
bobs are lowered, attached to Ne,,
20 steel wires, one on each side
of the shaft, and the instrument
is put in line with the two wirc
on the surface and again under.
gromul, continning the surface
line ; the objections to this are
the very short base line, as the
sight bas to be taken in one
compartment of the shaft, the
base is seldom more than 8 or
9 feet, and the difficulty has
be encountered of keeping the
bobs in a 1000-foot shaft from
swinging ; they can be steadiud
co.stderably by immersing each
inabucket of heavy oil, but atile
best they will swing somewhat,

This method, however, gives
very accurate results if great
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Plot from notes
and sketch.

Tho hatching shows the face
of wotkings from previous
survey

care is used in aligning the transit at the bottom of the
shafi, and is, perhaps, the preferable one.

The other method is to hang the two wires at opposite
sides of the outer compartments, and fix two stations
under ground, and measure the angles and the sides of
the resulting quadrilateral, and from these cateulate the
course between the stations, the course between the wires
being obtained on the surface by putting them in hne
with the transit or by a method sumlar to that just oui.
lined.  The greatest objection to this method 1s that even
a very small ereor in measurement, and it is not 2 very
easy matter to measure accurately to a wire swinging in a
wet shaft, will introduce serious error in the results,

Recently the two systems of plumbing were compared
with a line run from the surface down two slopes and a
plane, and with abowt a wile of wndergrownd traverse, *
and the three courses agreed to wathin a half minute, the
first system of plumbing and the traverse line (which was
un very carcllully with an instrument reading to ten
scconds) agreeing exactly. :

Al gangway stations are plotted from calculated lau-
tudes and departures, and l‘nc stations in the workings
filled in by plotting with a protractor ; the outline of the
workings is then filled in from the sketch taken in the M
mines.  In making this sketch the trausit-man walks ;
along by the tape, and, taking Ins distance from thai,
measures at intervals to the rib at ether side and toall
openings passcd ; this measurement 1s usually, by expern-
cnced men, done by the cye; at the station the distance &
is put on the sketch, the number of the station being
afterwards supplicd from the notes.  In surveymng the §
breasts, cither a line is run through the headings, as was §
the case in the accompanying notes and sketch, or, wheie g
this is impracticable, cither on account of pitch of scam
or gas, a line is run up every third breast noting il head-
ings and the two intermediate breasts sketched in by &8
measurements through the headings.

On many corps where the three tripod method is not in §
use, an oxtra man is employed, whose sole duty it is to
take the side notes and make the sketch.
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