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INTRODU CTI O

Ag an introduction to this thesis, it would probab-
ly be well to give the laws of the State of Illinois re-
latiyg;fq m;ne maps. These lows come under "An Act to
revié& the‘laws in relation to the cosl mineéféﬁdfsub-
jects relating thereto, and providing for the heslth
and safety of persons emnployed therein . Approved June
6, 1911, inforce July 1, 1911. L. 1911, p. 388."

Section 7 reads as follows:

(2) The operator of every cosl mine in the State
shall moke, or cause to be made. an acéurate mep or
plan of such riine, drawn to & scele not smaller than
200 feet to the inchys All messurements shall be in feet
enc decimals of a foot. On such meps shall cppeor the
neme of the Stote, country snd townéhip in which the
inine is locoted, the designation of themine, the nane
of the company oY owner, the certificote of the minina
engineer or surveyor as to the cceourccy ond dote ofthe
survey,ﬁtﬁgnorth,pp;nz;and,tne scele ¢6 which the drow=
~ing is made.

Surface Survey. (b) Such map or plen shell sccure
ately show the surface Lcundary lines of the coal rights
*pertaining‘to each mine, end egll sections or querter-
section: lines or corners within the seme; the lines of
town lots end streets; the tracks end side-tracks of
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81ll rsilroadn, @nc the locstion of 8ll wagon roads, rive
ers, strecms, ponés, locstion snd depth of holes drilled
for oil, gos or water thiot penetrate s workesble cosl
seam, and the elevetion sbove the coal seém of any
stresm or body of water thot night endanger the mxugy

Underground Survey. (c) Tor the underground worke
ings, seid maps snall show 211 shafts.'slopes. tunnels
or other openings to the surfecce or to the workings of
s contiguous mine; oll excavstions, entries, rooms and
cross~-cuts; the location of the fan or furnace snd the
direction of the air currents; the location of pumps,
hauling eangines, engine plenes, abandoned works, fire
‘walls and stending weter; and the outcrop line of the
seam, if eny,*onutﬁé%ﬁfopebty;

The general outline of sll areas in which pillars
mcve been drawn shall be indicetec on themap.

Each undérground moap also sholl show, in feet and
dec¢imals thereof, the elevation of the floor of the
cocl atmesonable intervcls on the main entries and
cross entries from the bottom of the shaft to the face
of the workings; such elevetions shall be referred to
~the floor of the coal a2t the bottom of the hoisting
sheft.

Map For Every Seem. (d) A separate and similer
map, drawn to the seme scale, shall be médé of each’and
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every seam, which, ¢fter the psssage of this Act, shall
he worked in any mine, ond the maps of 211 such seans
shall show £11 shofts, inclined planes or other passage=-
ways connecting the some,

Seposrote Maps For The Surface. (e) A sepsrate map
2lso shsall be mode of the surfoce wiienever the surfsce
buildings, lines or objects ore 86 numerous as to obe
scure the detsils fo the mine workings if drawn upon the
seme sheet with them, end in such case the surfece mep
shell be drawn on transparent cloth or peper, 80 that
it can bve 1aid‘upon the map of the underground workings,
and thus indicste the relation of lines &nd objections
‘on the surfece to the. excavations of the mine.

The Dip."(f) Eanh‘maﬁ shall also. show by profile
drawing ond messurements, in feet 2nd decimals thereof,
the rise snd dip of the seom from the bottom of the
shoft in either direction to the face of the workings.

Copies For Inapectors snd Recorders. (g) The ori-
7inal or true copies of all such meps shsall bve kept in
the officé at the'miﬁe. and one true copy thereof sholl
be furnished to the State inspector of mines for the
district in which seid mine is loceted, end one shall be
filed in the office of the recorder of the county in
which the mine is loceted, with\in thirty days after the
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completion of the sre. The neps so cdelivered to the ine
gpector and to the recorder shéll rerain in the custody
of seid inspector wsnd recorder during their respective
terms of office, and be delivered by them to their succes-
ors in office. They siall be kept at the office of the
inspector anc of the recorder, anc be open to the exems’
ination of e8ll persons interested in the seme, but such
exenination shell be merde only in the presence of the in-
Bpector or the recorder. Neither the inspector nor the
county recorder shall permit any coples of the meme to
be[made'without the written consent of the operstor or
the owner of the property.

The county recorder shall properly index such mep as
part of the title record of the property sffected,

A copy of each mep snd extensions to the seame shall
be furnished the mine rescue stotion commission for use
in connection with rescue work only.

Annusl Surveys. (h) An extension of the last prece=
ding survey of every mine in active operstion shall be
made once in every twelve months prior to July 1, of ev-
ery yesr, zsnd the results of said survey, with the date
thereof shall be promptly snd accurastely entered upon
'thejofiginal‘maps and sll coples of the seme, so as 1o
show 21l éhang65~ihuplan“or-new wcrE”in themine, and all
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ectensions of the old workings to the imost ¢ dvanced face
or boundary of said workings which heave iecn :~ude since
the lest preceding survey. The State inspector, the
county recorder snd the rescue station commission shell
be furnished with o copy of the soid extended map or of
the extencions to coid mep.

Abandoned lMines. (i) When eny cosl mine is worked
out or is about to Le abendoned or indefinitely closed,
the operator of the ssie shall moke, or csusec to be made,
s finel survey of such mine; to show the entire worked
out ares when the mine weas closed, and the results of
thdysame,shall be duly extended on ell mops of the mines
ond copies thereof herein required to be filed. The
shaft, slope or drift opening into any such sbandoned
mine shell be kept securely enclosed.

Specisl Survey. (Jj) The Bteate inspector of mines,
or theStoate Mining Board, may order o survey to be nude
of the workings of any mine in addition to the reguler
anﬁﬁal éd:vey. the results to be extended on the msps of
the ssme and theﬂcapiea thereof, whenever the safety of
the workmen, unlawful-injury to the surface, unlseswful

'encroaéhmentfupon adjoining property, or the safety of
‘faniadjbininéﬁmina.réquires it.
If the Stete inspector of mines of the State Miniﬁg

"Board shsll believe sny map required by'fhis Adt'i£'maa
(5)



terially innccuracte or imper*eot.‘theState inspector or
‘Stote fining Roerd is authorized to moke, or couse to be
mode, a correct survey ond map et the expense of ihe op=-
erator, the cost recoverable as for debt, provided if
‘such test surveys shows ithe operator's map to be orrect,.
the State snall lie licvle for the expense‘incurred. pay;.G
able in such manner as other State sccounts incurred by |
tihe Stote Mining Xoard,

Penalties For Failure. (k) If «n operztor of any
mine refuses or wilfully neglects, for o period of three
months, to furniéh the gsaid State inspector, the county
recorder and the monager of the rescue stations the mep:
or plan of such nine, or a copy thereof, or of the exten-
sions thereto, as provided for in this Act, such operss
tor shall be deemed guilty of a misdemeanor, and.on bon~
viction thereof sheoll Ve fined not less than ten ddllars
nor niore thsn one hundred dollars, in the discretion of
the court, and shall stand committed to the county jail
until such fine is paid, and, in sddition thereto, the
State inspector or Stete Mining Bbard is hereby autho-
rized to rmake, or csuse to be ncude,cn vccurate map or
plan of such nmiine at the expensc of tne operotor thereof;
and the cost of the sarie oy be recovered by law from the
operator in the same menner as other debts by suit, in
the nome of theStete-inspector or the State lining Bosard,
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_ .. use . X
end for nis orts, "nc¢ copies of the seme shall be

filed Ly him or the boerd, one each with said recorder
and Mine Rescue Commission. (Amended by Act, opproved
June 28, 1915; in force July 1, 1915; L. 1915, p. b505.
These laws are but in very few ceses stridfiy ad-
hered to in making the maps. Tor instonce very few
maps, if eny, show the elevation of the seam st resa
gonoble intervals, and are accompanied by a profile, as

referred to under (c) and (f).



PART I

FLLD WORK.,

The Top SBurvey.

Very little explenation will bLe necessary in regerds
to the top work, as the field notes themselves are selfa
explonctory. The survey of the Loundsry was stéfted
from the bare line ot the shoft. (A-B; sce notes on
shoft plwabinz). The azimuth method wes used. In ceses
where no stone could be found at the corners, fence cor-

ners were used instead,

The Shoft Plumbing.

The twﬁiﬁhaft system w5 used in corrying the line
underground, Thg fan wes stopped, and g wire suspended
in thaﬁain‘ahdft from e heavy timbe;‘pprown aorogs the
stoft and spiﬁéa down; The same,wﬁs done at -the moin
sheft, beinz cereful nere that the wire did not come in
contact with the sheft tinberiné; and also that 1t did
'hbt interfere‘with the cage moving up and down, ‘Ho.”20L
gouge coppef"wiréfﬁwa uned witﬁ?&ﬁﬁﬁiﬂfiyg‘faétoffine
steel;wire‘at the»ﬁottoﬁ end. ?Eisht,pound éasthéightB
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were used, snd these partly submerged in light oil,

The préliminary preparations having ‘een completed,
the survey vetween the wires on top ‘wes made. The party
then moved to the shaft bottOm. end stations 1 and 2
were . aet in the hesavy 12 x 12 timber% with which the uot-
tom is timbered. As soon as tite wires stopped swinging
the undergrounc traver:se between the two wires wss run
with 1 to £ sassunmed s being north.

The traverse sheets give the calculastions and exe

plain how the true beering of 1 to 2 was determined.

Thie Underground Survey.

The neom of coal at this mine is aiuut five feet in
thickenss, The Lottom is of clsy, and the top of very
bsd slate which bresks up an< crumbles soon after the
cool hos been mined out from under it, ud it becomes
exposcd to the air. This necessitates o lerge amount
of timbering. Cross burs sup ortec by props ere set
a.i.out eighteen inches apart along sall entries snd down
the center line of the rooms In meny cases lsgging is
placed above the cross bur% after o fsll hes occurred or
the top hos beein vrushed to get more height. TFrom five
to eizght ingh timber is used for thiie work., In a2l cae-

ses where an ‘entry; room, or eross~cut is turned of f an

“entry, a coller bar is set. These are ususlly of ten or
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 twelve inch timber excent for cross cuts that sre not
used as & hsulnie vey. |

The entries are driven nine feet wide with a thirty'
foot pillaer between., Cross cuts sre elso driven nine
feet wide, The specifications for rooms in machine taer=
ritory sre that they be turned on fifty-threo foot‘cent-
ers, with a nine foot neck, snd widened to twenty-eight
feet. In solid territory they sre to be turned on foriy
eight foot centers..witn an eight foot neck, and wi=-
dened to twenty-eight feect.

The underground survey was started at station 2,
usin. stotion 1 ¢ o bo cksj.ght. ,‘ ‘The B.Zimﬁth methofi Qf’
traversin: wrs used throughout. Stations were‘éét'as
far spart os nbaeible‘aloQg_tha main;entries.\theAfdrqé
gight rodman going shead to thefg;eatest~distanﬂe;at
which he ecould sec the li:;nt st thie instrument, and setw
ting a station et this point., This method was followed
antil the mouth of the first workin, stul entry wes
reaohed.‘atfwhiph'poinn,and at oll stub entries after
this, a stotion necessarily hod to be set. With the
instrument set up aﬁ o station at « stuv entry, one sta-
tion was set in the stub entfy end the sight tsken on it
after the station shesd in the mein entry had been set

and sighted on. As the messurements between the stations
| (10)



were taken the plusses ol the cross-cuts were noted,
It wes necessary to set sights at the fece of the

21 ¢nd 22 Bost entries. To do this, Sta. 218 (Fig.l)

wos set et the cross-over near the face.‘ With the ine

strument set up &t Sta. 218, two spads were lined in

7200 22/ o+
2/180 . 2/9 o+
FLIG. I,

sbout three feet epart on en sezinuth of ©0 de;rees.

They were set sbout twenty feet from the fsce, as were
8ll sights in this survey, except where otherwise noted.
The recr one of these two spads wes teken as thelstatian’
rnd messured to. The notes show this, the station Béing
depignoted by © and the sight ty 4+ . The oonﬁition of
the timbers holding the two spads Leing the ssme, it was
ncde a general rule to meke the rear one the station.
Thiﬂ”bbﬁﬁﬁﬂﬁﬁﬂguﬁha aightadfar the 21 Bsst, the vernier
plate clamp'was‘ioahﬁnﬁﬁwaﬁd”the telescope swung around
‘end 2 sighttéken on the spproximete position of Sta.
220, The vernier reanding ove tiie czimuth., With this
,3caring:as a besis, and with the sid of & pocket traverse
:tabld;"féﬁdﬁﬁard Field Tables, Generasl Land Office] the

distence necesssry to get = letitude of epproximately 3%
o {11)



feet (30 ft. pillar plus 4% t. in esch entry) wos come
suted. Sta. 220 was then set at this distonce from Ste.
218. From Sta. 220, Ste. 221 and the sight were linéd:
in on an;azimﬁth of 90 degrees.

The method of moking the survey of the stub.entries
Wo. S precticell, tlie soviie as in the wmain entry.' Thé liﬁe‘
wos corricd i:. only one of & palr of entries, the other
entry being located by lines through all o#osé-overs aﬁd
open cross-cuts. In mnasuring?ﬁetween”siﬁﬁinnat,th
plué distances of the rooms as we1l'as the cross-cuts
had to be noted. The 1st ond 2nd South and the Brd and
‘4th South entries having heen ‘ptopped it woas not necess
sory to set sights in these. In all the other stub en-
tries sichts were set.. This was done in the same manner

ap expl-ines “a» the 21st and 22nd Fest atries.
v .

1IN

The 3rd end 4th stubs presented a

situstion which is not uncommon for one

o+

At tn encounter in making e survey of s

~i¢ ~ Fine which hes been neglect-d in re-
P ~

gerds to sights for sometime. On set-

ting up et Ste. 34 (Fig. 2), end sighte
E: ign towards the frce it wos seen that
1 sizhts could ot set on on czimuth of
;”‘“—_e; 0 degrees from this stotion. Sta. 35

wo.a set nesr the face in the center of

Fig., 2 o T
the entry, and a sight teken on it -end
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the distance measured. Ste. 42 woer then set in the cen-
ter of the other entr,, snd the traverse extended to it,
Havin, set up tie instruient at Sta¢«42. on sighting téﬁ
wards the face, it was again seén;tnam:sights could not
be set, so Sta. 43 wes set, sighted on, and measured to.
With the sid of the traverse table the traoverse 35-344
42-43 was figpured for departures, and thne differenceuin
total departure bLetween Sta. 35 and Sts. 43 found to be
50 ft. This being 11 ft. too much, it wes necesssry
that sighte be set which would bring the entries thggth-
er, From Sta. 43, o sight was lined in on an szimuth of
0 degrees, From 3te. 35, sights were lined in on an az-
irmuth of 5 degrees., Tor an angle of 5 degrees and a de-
porture of 11 ft, the distance is 127 ft. An order was
ziven the mine manszer to stop the 3rd North entry at 130
ft. from Sta. 35 until the sights were changed,

After the traverse work i the entries was completed,
*tﬁ@ﬁnﬁgms were measured, the cdistunce to the center of
éach*@rbnaucut belng noted,

In keeping thenotes the system used was chosen Le-
cause of its simnlicity and compactness. On the left
hend page we have the trecverse, and on the right hand
.page the sketch showing the location of the stetions,
the cross-cuts, and the rooms. All places stopped are

shown by e line drewn scross et themfage. while the work-
(13)



ing plecesn ere left open for further extention. The
left hend paege also shows the distance of esch station
from themouth of the entry in the entry in which the
main traverse is carried. Two columng are left blerk,
These, if the work of extending the survey and setting
sights is to be continued after the survey, can be uped
for totel letitudes snd departures of the stetions. Hev-
ing these letitudes &end departurcs in the note vook vome-
times saves & lot of time and trouble in the wey of & !
trip to the office and back agein.

The system of numbering the stotions wes to use the
number of the entry with consecutive numbers from 0 to
9. For instence ell ststions in the 21st Hest would be
civen numbers from 210 to 218, and in the 4th Nofﬁh‘frmm
40 to 49.

1.4)



PART II
OFFICi WORK.

The liep.

The first thing considered in .isking the map wes
the size of the poper., This was figured on the bagis of
o scale of 200 feet to the inch, which is the common
scale used in mEne map work. A good way to do this is
to sketch the boundery on a piece of screp psper, and
ficure the difference in latitude or departure between
the two extremes in esch direction., Reduce these dige
‘tances to inches by dividing by two hundred, and make a
note of the distances on the sketoh. Allowwtwa or three
ifiches rdditionsl for esch side ond cut the psper to
this size. Now figure fron the totel coordinste of the
extreme point and the distance decided on for margin
how fer from the edge the first coordinate line will
come. To fhiﬁ distance add some rmultiple of five inches
enough to btring the point near the center of the paper.
Through this point end as neur porsllel to the edge
scoled from as possible draw a line across the paper,
Mext figure the coordinste line from on adjacent edge in

\15)



‘the same monner, and extend to the center of the poper

along the line dravm. At this point errect“a perpendi-
cular to this line by some gebmqtricjmethod."Fram these
lines draw lines ot intervals of‘fivi inches, ink them
with a'fine line, znd at thé edgé of the paper letter
the distsnce they represent, The poper is now prepared
for starting the map. In all the following work a scale
of forty psrts to theinch waes used, this making each
small division equal to five feet,

First the boundary ond property lines were drawn,
the corners bein’ plotted by their coordinctes., The
township line vi s mode o heavy broken line to distin-
muish it from the other lines. The roads were shown by
“ine Lroken lines. The names of the propérty owners
vere printed neacr the center of their property. The co=-
ordinctes of the corners snd the hesarings of the lines
were put on the mep for convenience as o quick reference.

This completing the surfece lines, sll the under-
ground stetions were then platted, & small circle drewn
around them, snd connected by o fine broken .line. This
waa first done with pencil snd then inked with colored
drk. The number of the stution wes noted neer it.

Next the gross-cuts and room necks were scsled and.
the entries sketched according to the meaaureﬁent given
in the field notes. The rooms were tiaen odded, and fi-
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nally everything inked. Numbering the rooms oand the en-

tries conpleted the cloth bsack map.

The Trascing.

A piece of trocing cloth was cut about the size of
the cloth wrcl map, ond tocked cdown over it. With pen
and ink everything on the mep wes traced on tracing
cleth except the stetions, the coordinates of the corners,
and the besrings of the boundary lines. With o pencil,

a line was traced of the traverse in the Tzin North and
the 21lst Eost entries., The trecing wes then removed and
plecec¢ over an o0ld map in order that the sbandoned and
encccessitule workings could be =dded. These had to te
Titted in the best way possible, using the penciled tre-
verse line cnd the plesces that hod holed throus: to the
01d workings as & guide. Arrows showing the course the
pir trevelled were then put on the trociung. On this trace
«1@ggxhgy were nut on with ink to moke them permenent,

but in :;";_'\Ji;ng\-e, tracing that is to Le extendel yeer af-

ter yesr it is well to put these arrows on with & soft
lead pencil, o5 the course of the air mey be chenged,
and in such s case the errows could ecsily be eraned ond
chan;ed to correaspond.

Only the title snd the errow showinz the north point
were oll that were rnow left to drsw.on the Eracing. Not

(17)



too ruch core cen be teken in the muking of @ neat title,

The title was first drawn on coordinote puper, the coor-

dinate lines serving os wn eid in Llocking out the let=-

ters, 'Then it wes troced on to tiie tracing;'”On the

pddition of the arrow, the tracin; wos complete,

(12)



PART III
FILLD NOTES.
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