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FOr u>itntg a quart, miill (othtr list iiand-norked) witih.
out licetse $to tor tw> o ilmoi hs.

For otitting tu settt returns. uf miill vork, for every
day's delay $2o or (ie moitil.

For iot putting a fenca'e four feet high arbunld ever' 1it
of tour feet ur over ini dIpth, not having been u rked for
eiglt da% $;0 or otie mnilth.

For taia 'hare in a mîtine by an in'pector- -$400 or
Dine Ne.ir.

'or refusing tintrainee or assistance to ipcor-$5 or
one meunth.

For refusing t- ap t as a nit ness-$5 or ime'ntson'ilmenlt oultil 'e,1011.
For al1 'thr r nui-me rs, for eterv da> of cuitra en.

tion -$20 u: (bie iuonti.
For neghe t to )et ap -r replace posts --$100 for each

post.
For ung r dasi igiig posts $1 oo for each offence.
For Iprewntitiimg arres et nolttenders -- $.I0 or tut ionths.
Fiit, u ll r mt frel in the iame of a complaiaiti,

are to lie pid ha l ttile complainatt.

1. iquor e.tmet be sod ithut a heense w\ithlin eenl
uiles of a mnirkig mne.

Anthracite Mine Strveying.*

As tle iiiing laws uf ennslvania require accurate
iie iap, to. be tiled uth tle in'pector of mies I each

dîi'trict, iry e\tensivl uirgrouid stirveys, are contitu.
aIly being atde in the .thrate districts, ail tite larger
corpVoli ains h.il insig tilt ir out tt r, te salaried etngimicers,
and the small'r ope.rtors depending up1ton indpeet
engiîneer. wio it the wo'rk eitivr by contract oir for

'l'he titiilui, surseling are aIinost as varied as tei
numbeal)r of ensginecers. Tfolloning is [lhe meithod used:ý
by the S-ei itina Coal CMmpan, ,\hnerai Ratilr.qid

an Ni ining omp.my, L.yiens \'aItey Co.il Company and
Summtîit lt.nch RaIlt' .îî Compan, corporations tnider

fite cntroitl oth Iennshtma r.ilroad, and il as bc-
lievei to be' .1, goodl as atn other s)btem ini ise.

The cor". as il goe, inîtoc the muinles, conis'ts of a
trisit m.mt. s.tion ian, ack'ight, fore.ight and Ch.un-
man, ntih . tire -b. tu atteid t lte afety of Ithe part.
The tit.e-tarlkl miletlhid of tirs eyIlg isiu,, l'ut I.
steai of t rilod .uînp', te n icks of whlichi w ere fouidi too
large for acctrate sighting. sIniîllr la inps are use'd n ith
the w ici' retl.eil l'y a 'teIl itre .l of ait inch ini diane-
ter and tf .In inch high Tht. ights are aIn.i> ' taken
t ite tti of thi' urt, and invastremîet are t.ken
on lie linse baf siglt uih a stel tape 3oo lect it.ng,
gradiuated eery 5 feet.

Wh'lei in tite minue, the station markcr keep aiaid of
thie p.îry. and piat is an d numb114e , lte mstriueit Nta-
tionî'. Tre are thret way 'f mtîaktig perianeint î?)
stations ini the roof ini în'guei in lthe regioni. A ,In.alI cI-
cal ht-ae is Iiivtiimei dritied. and ite hlub s see from
an iron rud witi a itIt htel eni tittiig tIhe coie Vf the
Iole. Wilt these sît.un, whitch are ulsed prîciailly
Vith high roof,, lte pint is franlsferre o te loor l'y

loliiing a boii uith ite troi nuii, and iplacing sme iîîrk
under it, usually a smtil f coal I lthe cenr ne of a dsai

of white paint, tei ii'.truint eit inCiiig set t over this.
This etihi'iod hias a greater hi.tiiy Lto errour thai cither of
tlie other. A seconzid iethod i oLa put a iorsesite iait,
wvith a h'le p nchd in ltle end, mi a plug of unoo
driven init.o a dirilled Iole in fite roof, and tien t' sttuspeind

lte plumi front ilie rang. and siet up t lic transit tndtr tiI
bob. A third and it tre cen'Iis etient Ma% of etlectinig Ile
sue thing is to drill a '.e loch diamîeter hole in the roof

with a twit drill, attl t'ut a shotC-peg, ltolting a small
loop of tine I. 26) copper wsire, inte hole. \We I e
tised tiis style of aliain largely>, andfin il a most saius-
factory one. tue nire b-.eintg flexile enougi to aiow the
boib) to iaiig true; and Ihie station, itih ils rîmg of white
pait and pait t.1 ni' r, 1utng readil found and nietcr

canfusedI wIth in) 'pa'1' put in& by lite ilm. lsse-.
The station im.rker i, sluppito ble famibiar un lih the

mines and ith tih Ie ner's incthd.,>of miiiig, and
ustally pilacs is station, httageousiy, beîing gude
in soie mneastire by tie hght of tei (re-bo' aiiead of
hit and by' lthe tcfres.igit , ligit behitd.

ie forte.igit m.m tirn . tit fornari trtpod n hit hailli,
and sets t tiider ti ,tac i, pliimiiiig tu lthe u\ re on.
thle "lamp," hnhhl, lighit to) ggst foresighit tol the
tran1sitan. le ttn u.lit, for the chatti-nan toc, ctue

u 1p, am assislt nlih tit 'ha i. transit tuti, aller
takiig a s.ight ai'nd mi.knig lte proper iotes, follous the
chaint forari, imtakmg tlt Letci and iakmg the site-

noe.. Reachinth lieu t station, ie taIkes tIthe e\act
distant ttaait w i h11 pl %et tapi. iteasurg to a
clip hich ha Ibe 1i.e on uit b the foresght.man wthlile the

30 eet tape nas -trt t lied. A th lm:n staltin lie tiînds
hi' insîumt, nhkh hasî.I been remted ftrm its trip-t
iad brougit forward to haiîn bà) tite Iailsight-mian. As

s-'an .its ithe traîn.t; una i guts . sa ,tlactury b>acksigit On
Iis .lid 'tation. lie aiiin muos e tp," and, Wude lie IS
takihg hi angit, tit b.. k..git bianigs niup tihte rear trqpti
an n.. it , tilt chm.un ml.i ii. lit lii hus ithle emiol
of tei tape while tlt thamîi-iian g.e. forweard with the
recl atld triplid. B t it tie the agie us taken, lite
Ch.dn ,uL e re1-ady to tretch, theu transit-lmn biemg

resp iek ftr til zto -n.d, adit tle furesiglit lier lthe
other As bun as tie 1in , Mirctreted atnti tite dtistaetic
cii liaiut oit, te foright-tan takes the tripod irouligt to
hi > tie Iain noa atni ti hie lamsse frumli the ripId tu
whic hie has just mieiam'red, goes farward, and sets up
under the next statiun, hei chamu-tan and back-sglht.ntn

*Schiot of Mines Quartedty.

leanumhile holding the chain for tlie transit-ilain t ake
hits sidte nlotes fromn.

'Tie accoil)aniyilg nlote., sketch and maip are frot
regular wtork, beimg takei a raindoimi. In tlie Ilotes, lie

inistsruent station anii foresight station arc entered tius
15r)2-1593, tIte ibacksight being iniderstood 1 to bc li
previous station untless utherwise enterled at lte bieginining

t'f a utrvey, thus : is. 1287-1562--1563.
Contintiotis aziiititi angles are run, phmiging tlie instru-

eti at each station, and lie emtries in flite note.book
onsist of lte vernier reading oi a contintiuos graduation,

o tlo 360 , and also te <iatdrait readiig or coures. 'l'he
copaw reaîithng as takein roughly, att lias beenl fouid of

great sersce in finding errors catsed by reathing ini lite
wurong utadrant, or it.îke of eveni degrees. lin start-
1ing, Ilhe verier is ,et tIti' coure of fite starting stations
taken frot the ntte-biook. 'lhe metilod ha. fite disad-
vait.tges of danger o Iti 1)1.heplate l siippig while lie transit
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SKETCH IN NOTE

is Leinlg carried betuce n statioirs, and lit any error iin
adjustmtent oef tli instrument s iiates tIe survey ; iuit, out
lte .tuer buand, the cotirses are obtaineî'd directly, and, as

ail 'tir epà are closed, ail>' error is seen in l tIhe sine and
the lite re-run. li practice ste find that a close more
thai ' ouit for a chain of fifîeen or liore stations is very
rare.
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carri"l st-ih flite intsintuaient. On titis accotanst the
nm aip " lIre Ittatie ft suclia ieigit htat tic itattosil of

iit, s;igu %vire' i', just eu foot helow lise centre of flie iii-
strttintlin.

Titi coltiin licatle. a roll " git'es tic distansce front the
cr'litre of fle intrunment ln tic station in thsc roof, so fint
Ithe caicolatiosi for fle lcîci is flis:

Eit.'tatiotî 1594........ .............. 228.01
ROdut 1594........................ 2.25

F'levatiioin tf instrtsittt -. ait 1594... 225.76
Calctliated "vertical distan1ce. .. ...... 5-23

Eievation of latp aI 1595·........ 220.53
i leigit instrument oser lap. ........-- 50

lieight instrumient at 1595....... 221,03
Rod aL 1595....................... 2.05

lievation of station, 1595........ 223.08
li this way level is carried tihrougi tlie workings, being

cieckled] b>' tnes nim is tIthe gantgways wiith a level. The
meithod is foudti to give resut's soietimes surprisingly

accurale, to within ?jA oot for linses containing 50 or more
stations, and a dilference of over one foot ini tie tralsît
and level elevalions is rare.

Workiig ii titis way il is possile to attain great spted,
from4t$ to 50 stations being considered mîerely a fair iight

w)rk.
As m1any o'if lthe seais are onth

reached by vertical shafts, il i'F>iiunce»ary tu î plomb "I these ie-
fore starting tite underground sur.
veys ; two iethods of accoi.
hshing tiis ihave bten used h>

lte s1 uchanna Coni Compasy
aI Nantticoke.

ist. Two- 15·lb). iron plumbIII.
Iiobs are lowered, attached to No.
20 steel wvires, one ont ech side
of Ihe shaft, and tei instrismtem
is ut in linte witi the tw) wsiri'
oit lie surface and again inder.
grounîd, continuing tei surface
flne ; the objections to this are
tie very siort base lite, as tit
sigit has to lic taken ini oie
compartment of ithe shaft, the
base is seldomî more than 8 or
9 feet, and the difticuhty htas ti
bei encouitered of kCepinîg tit
bois in a iooo.foot shaft froi
swisging ; they can bîe steadiod

Pia'o. co..siderably by iimmtitersilg each
May S. 1889. in a buickelt of heavy oil, but at the

800K. best they wtill swing soimew ha t.
Tihis mîîethîod, hîowever, gives

very accurale results if great

/V 7 i'' Plot from notes
and sketch.

Tho liatching stows the face
of workiigs from previous
survey

care is used in aligning tei transit ti ti bottom of tei
shait, and is, pcriaps, thse preferable one.

The otier ucthod is to iang tei two *%ires at opposite
sideIs of tei outer coipartnmients, and fix twso stations
under grotund, and ieastire lie angles and lie sides -'f
the tresulting quadrilateral, and frutt tiiese calculate tli
course between tei stations, tei course betwiec tithie wirtb
being obtained on lte surface by putling them in tatne
with tIti transit or by a method smntar to tat just omt.
litied. The greatest objection to tuins mthold as tit evecn
a very suall error in measuremet, and iL is not a very

easy mttatter tu imteastire accurately 1o a wre swinging im a
wet shaft, will introducc serious error in tIhe results.

Recenttly fite two systeins o pluiibig wcre compareti-d
wtith a linse run from teic surface down two slopes and a
plane, and wiith about a mile of undtierîgrousnt traverse,
and tei three courses agrecd to witihin a htaf miute, fite
first systein of plunsbing and lte traverse linse (swhich wvas
run sery careftilly with ai instrument reading to ten
seconds) agreeing exactly.

AUi gangway stations are plotted frotn calculated lait.
tudes and i departiires, ani tei stations in the weorkings
filled in by' plotting wait a protractor ; the otline of hic
workings is then filled in from tlie sketch taken in ti
mines. In naking this sketch itle traisit.nan wsalks
alontg by tei tape, and, taking its distansce from that,
meastures at intervals to the ritb at ctier sitde and to ail

openings passed ; this neasireient is isuailly, by expert
enced mtten, tone iy thc eye ; at tei station tei distance
is put on tihe sketch, tit snuiber of the station being

afterwards supplied front lthe notes. Ins survcymusg tie
breasts, cither a line is ru through the ltcadngs, as wsas

the case in tlie accomipasyimg notes and sketch, or, whee
this is impracticabîle, either on account of pitch of scan
or gas, a Une is nim up every third brcast noting ali head.
ings and tei two intcrmediate Ireasts sketchted in by
measureients through tli headitgs.

On nany corps where ti thrce tripod method is not un
use, an :xtra man is cnployed, whose sole duty il is to
take the side notes and nakce the sketch.


