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PRECISE TRAVERSE, RACINE, WIS., TO VANDALIA, .ILL. 

By CHAILLES A. Mounams and WALTER D. SUTCLIFFE, Mathematicians, U. S. Comt 
and Geodetic Survey. 

PART I. 
INTRODUOTION. 

During the summer of 1920 a recise traverso was meaaured from a 

resulting data nro givcn liere, in Purt I, in convenient form for the use 
of engineers, surveyors, and others intarosted. I n  Part 11 there is a 
rather limited discussion of the field and ofice work. 

The route of the traverso was nlmost ontirol along the railrofid 

At curves and other placos wvliero tho measurement could not 'be  
made with tho t n  o thus supportod, stakes were used, except in the 
few places whero t !i o line followed improved highways or streots. The 
traverse a t  its northern end is connected to a stntion of the U. S. Lake 
Survey just west of Racino, and from thcro it follows the Chic 0, 

Chicago, Uurlington & Quincy Railroad to  Stewart Junction. Hare 
tho line returns to  tho Chicago, Milwaukee & St. Paul Railway, which 
It follows to Mendota. Prom Mendota to Vandnlin the route is over 
the Illinois Central Railroad. At Vandditt tho traverse connects 
with a station of tho transcontinental rocise triangulation. 

Was mado hero with tho triangulation alon thnt river. Two stations 
of tho rivcr triangulation were recoverot and tho connoction was 
mado to them by moans of two triangles, using a line of tho traverse 
8s a baso. 

A precise levolin party followod close1 behind the traverse party 

most of tho traverse stations betweoq thoso  points have been deter- 
mined and aro given with tho descriptions of tho stations. The 
descriptions and elovations of other bench marks established between 
these points aro also included. 

This travorso is prociso in character, having the same relative 
degree of accuracy as is re uired for precise triangulation. These 

ha l l  not oxcoed 1 part in 25 000 of the distance run, and thnt astro- 
nomic azilnuths for tho control of the geodetic azimuths of the trav- 
erse aro  to bo moasurcd at  every 10 to 15 main angle stations and arB 
to havo an accuracy ropresontoh by a probable error of about f 0".6. 

point about 15 miles west of P b i n e ,  Wis., to Vandaha, Ill. The 

right of way, and by far tho greater ortion of t K Q measurement was 
mado with the invar tape supported t K roughout its length on the rail. 

hfilwaukeo & St. Paul Railway to Rockford, Ill., thon south on "eh t e 

At La Sallo the travorso crosscs tho R linois Ilivcr, and n connoction 

from Roclcton to i+ andall?, Consoquent 9 y, tho precise elevations of 

requirements aro that the c P osing error in the geographc position 

1 



2 U. S. COAST AND GEODETIC SURVEY. 

GENERAL ARRANGEMENT O F  THE DATA AND SWJECT IATTER. 

This report has been divided for the convenience of those who may 
use i t  into two parts. Part I contains all the data which an engineer 
or surveyor may use for the control of local surveys. Thc gco 1 aphic 
positions of the stations are given in tabular form, showing t % e wi- 
muths, back azimuths, distances between stations in both feet and 
meters, and the lo 
the same order as 
stations, and at  
elevation of the station mark in both fcct and mctcrs, if it  hus bcen 
determined. There is also given the description and elevations of 
some additional bench marks which are not traverse sttitions. 

Part 11 is devoted to a brief discussion of the field work, costs, 
methods of maki observations, and a discussion of the oiiico com- 

are given which show the condition equations used in the adjustment 
and the corrections which were applied to the angles and lengths. 

of the distances in meters. Arrangcd in 
positions are the dcscriptions of the 

description there is givcn the prccise 

putation and the 3 nal rigid least-squares adjustment. Tabulations 

THE NORTH AMERICAN DATUM. 

Concerning the actual use of the table of geographic gositions, it  is 
necessary to ex lain the “North American datum,” w ich serves as 

Early in the year 1913 the Superintendent of the U. S. Coast and 
Geodetic Survey was notified b the director of the Commission 
Geodbsica Mexicana and by the c&ef astronomcr of tho Dominion of 
Canada Astronomical Observator that the so-called United States 

of those organizations. The also reported that tho Clarko spheroid 
of 1866, now used in the I Y  nited States, would bo usod b them. 
Owing to the international character of the datum adoptediby the 
three countries, the Superintendent of the U. S. Coast and Geodetic 
Survey chan ed its desi ation from the “United Sttttcs standard 

the basis for al P the geodetic values in this report. 

standard datum had been adopte B as the datum for tho triangulation 

datum” to t % e “North El erican datum.” 

EXPLANATION OF POBITIONS, LENGTHS, AND AZIMUTIIB, AND OF THE 
NORTH AMERICAN DATUM. 

adopted standard position (latitude and longitude) of a givcn station, 
together with the adopted standard azimuth of u line from that 
station, is called tho geodetic datum. 

The triangulation in the United States ww commenced at  various 
points and existcd at first a-3 a number of detachod portions in each 
of which the geodetic datum was necessarily dcpcndent only upon 
the astronomic stations connected with that purticulur portion. As 
examples of such detached portions of triangulution thoro may be 
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mentioned tho early triangulation in Now England and dong tho 
Atlantic coast, a detachcd portion of the trrirlscontincntal trinngu- 
lation centerin on St. Louis and anothcr portion of tho saino tri- 
angulation in t B o Rocky Mountain revion, and throe separato por- 
tions of triangulation in California, in 510 lrititude of San ~rancisco, 
in tho vicinity of Santa 13arbara Channcl, irnd in tlio vicinit of San 

thcy touched. 
1 he transcontinental triangulation, tlie oficc computation of 

which was completed in 1500, joined all the detachod portions nien- 
tioned and rnado thcm one continuous triangulation. As soon as 
this took placo tho logictd noccssity cxistcd of discurding the old 
geodetic (lata uscd in these various picces and substituting one for 
tho wholo country, or a t  lcast for as much of the country us is cov- 
ered by continuous triungulatioii. tedious 

the best dutum to bo ado tcd. On March 13, 1901, tho Superin- 
tendent adopted what was L own from that tirrie until 1913 as tho 
United States standard datum, but is now hiown ~ts tho North 
American datum, and it was decided to rcduco the positions to  that 
datum as rapidly as possiblo. Tho datum ndoptcd wlls that  formurly 
in use in Ncw Lngland, and therefore its adoption did not affect tlie 

ositions which had bcen uscd for gcogra liic purposes in New Eng- 

States of New Yorlr, Pennsylvania, New Jersoy, and Uclawaro. The 
adoptcd datum docs not agrcc, howcver, with that uscd in tho Trans- 
continontul Trim ulation and in the Eastern Oblique Arc of the 
United States pu % lications which dod  primarily with tho purcly 
scientific probiem of tho determination of the figuro of tlio oarth and 
which wero prepared for  publication before tho adoption of tho new 
datum. As tho adoption of such a stundard datum was a miittcr of 
considcrable importanco it is in ordor here to oxplain tho desirability 
of this step more fully. 

The main objects to be attained by the goodotic operations of tho 
U. S. Coast and Geodetic Survey aro, f i s t ,  tho control of tho charts 
published by tlio surve ; second, tho furnishing of the geographic 
positions (latitudes a n d  longitudes), accurately dctermincd eleva- 
tions, distances, and azimuths to  ofricers connected with tho Survey 
and to  othor organizations; third, tho dotermination of tlio figure of 
tho earth. For tho first and second objects it is not necessary that 
tho reference spheroid should bo accurately that which most closoly 
fits tho coid within tho area covorod, nor that tho adopted geodetic 

astronomic obscrvations t i t  hand. 

which mtty hereafter fm derived from tho observations which aro now, 
or ma become, available shall not greatly oxcood the probable orrors 
of suc corrections. It is, howover, vor desirablo that ono s heroid 
and one geodotic datum be used for t e wholo country. f n  fact, 
this is absolutely necessary if a geodetic survey is to porform fully 
the function of accurately coordinating all surveys within tho area 
which it coverw. This is tho most important function of a wdct ic  

Diego. With tho lapso of time those separato pieces cxpnn B cd until 

To do this was a ver 
pieco of work and involved much prelirninary study to J etormino 

fand and along tho Atlantic coast to Nort I: Carolina, nor thoso in tlic 

datum s a ould bo absolutely tlio bost that  can be dorirod from the 
It is sirn ly desirablo that the 

shall bo, if pos- 
any corroction 

reference spheroid and tho geodotic datum ti( 
siblo such a closo a proxin in th  to tho 

K K 

survey. To perform this function, it is also highly dosiru k le thut 
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when a certain s heroid and eodetic datum havo been adopted for 

unless shown T o be largely in crror. 
I n  striving to attain the third object, the determination of the 

figure of the earth, the conditions are decidedly different. This 
roblem concerns itself, primarily, with astronomic observations of 

fatitude, longitude, and azimuth and with the geodetic positions of 
the points ut which the astronomic observations were made, but is 
not concerned with the geodetic positions of other points fixed by 
the triangulations. Tho geodetic positions (latitudes and longitudes) 
of comparatively few points are therefore concerned in this problom. 
However, in marked contrast t o  the statements madc in precedin 
paragraphs, i t  is desirable in dealing with this problem that with eac 
new important acccssion of data a new spheroid fitting the geoid with 
the greatest possible accuracy and now values of the geodetic lati- 
tudes, longitudes, and azimuths of tho highest degree of accuracy 
should be derived. 

Thc North American datum was adopted with refcrcnco to posi- 
tions furnished for geographic purposes but has no rcfcrence to the 
problem of the dctcrmination of the figure of tho cnrth. It was 
adopted with reference to tho engineer’s problem of furnishing stnnd- 
ard positions and does no€ affect tho sciontist’s problem of thc dctcr- 
mination of the figure of tho earth. 

Thc rinciplcs which guidcd in tho sclcction of the datum to be 
adoptc 2p were: First, that  tho adoptcd datum should not differ widely 
from the ideal datum for which the sum of tho station errors in 
latitude, longitude, and azimuth should each be zero; second, it was 
desirablo that tho ado ted datum should roduce minimum changes 

its charts; and, third, i t  was dcsirable, othcr things being equal, to 
adopt that dutum which allowed thc maximum number of positions 
alread in the oficc files to remain unchanged, and therefore ncccs- 

tions led to the adoption, as the standard, of that datum which hiid 
h e n  in use for many years in tho northeastcrn group of States and 
dong the Atlantic coast 8s far south as North Carolina. 

An examination of tho station errors of tho astronomical stations 
so f a r  reduced, scattcrcd widcly ovor the United States from Maiiio 
to Louisiana and to California, indicated that this dutum approuclics 
closely the ideal for which tho algcbraic sum of thc station errors of 
each class would be zcro. 

The North Amcrican datum, upon which t l iu  positions and azimuths 
given in this publication dc c d mu bo dclinctl in terms of tho posi- 
tion of the station M C R ~ C S  ftzn&, I&ns., ay follows: 

a country the Be rigidly ad 7 iered to without change for all time 

a 

in tho publications of t K e u. s. Coast and &?odet ic  Survey, including 

sitatc dy a minimum amount of ncw computation. Theso considcra- 

0 / N 

+=39 13 26.080 
X=98 32 30.Iio6 

a to Waldo=75 28 14.52 

Points arc then said to be upon tho North American datum when 
they are conncctod with the station Meadcs Ranch by a continuous 
triangulation, through which tho corresponding latitudes, longi- 
tudes, and azimuths nave bccn computcd on tho Clarke spheroid of 
1866, aa expressed in meters, starting from tho above data. 
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USES OF HORIZONTAL OONTROL DATA. 

Tho plan or map for any oxtonsivo en ineerin projcct, whether or 

parts properly correlated and s g ould bo on the samo datum as adjnccnt 
surveys. Federal and Stato mnpping orgnnizations have long becn 
aware of the necessity for having nll surveys bnsed upon R common 
datum, but the local engineers and surveyors in this country liaro too 
often in tho past becn content, and in many cases corn elled, to use a 
local datum for their surveys. ‘rho future economic B isadvantngo of 
such R system is now becoming recognized, with tho rcsult that city 
and county survoys aro being more gonorally placed upon a permanent 
basis by corinecting them to stations on tho North American dntum. 

One other factor must bo taken into consideration b tho engineer 

splendid forcsight has extended its triangulation control over tho 
mtire State for tho pur oso of defining propcrty boundaries in terms 
of latitude and longitu (T e. Tho advnntage of such a systorn is well 
stated in the following extracts from the lleport on the Maryland 
Oyster Survey: 

The dimcultica of accurately locating and permanently defining the boundaries of a 
farmer’s plnntation on land, oven with tho aid of nionumenta, public roads, HtrcaniR of 
water, and other point8 of reference, aro often great, judging from the disputes fre- 
quently arising i n  conncvtion with boundnrics. it  +t *. 

There is on1 one point on tho earth’s surlare a t  t he  intersection of an ono arallel 
of latitude a n l a n y  one meridian of longitude, and therefore t lmo cnn l o  no pdirpute 
atl to the meaning of Rwh a geographic definition of the loration of a p i n t ,  even tliough 
all the original triangulation stntion marks i iaed in  ita doterminntion, together with 
the chart on which its position rvw originally plotted, haw bccn totally dwtroyod. 

In tho cam of the dwtrurtion of an original trinngulatioii Htation mark, or any other 
point defined by a geographic )ouition, a compotent geodetic engineer can reostablkh 
itu oxact lo(-ation by moans ol a new system of triangulation connccting with othor 
d i t n n t  triangulation marks which hnvo not been destroyed. 

I n  R section of tho country covcrcd by adoquute eodotic control 

tions, in addition to its possible futuro uso as R basis for cadastral 
survoys : 

(1) Extensive mapping.-Tho top0 rapher needs RS initiul data 

tween two points and the eogra h c  position of one of thcm, in lati- 

lntion or traverse, based on this control, will provont tho iiccumultLtion 
of cxcessive errors as he cnrrics on his mnpping operations. I n  tho 
ovont thut tho avidablo procise trinngulntion in that rcgion hns lines 
of too great length to join to conveniontly, he can measure R base 
and azimuth a t  some place visible from a recise or R primary triun- 
gulation or traverse station and connect k s  baso to tho station by 
triangulation or traverse, thus obtaining proper geographic positions 
for his local surveys. 

Instructions for socondary (formerly culled tertiary) triangulation, 
suitable for tho control of local surveys, may 1x3 found in U. S. Coast 
and Geodetic Survoy Special Publication No. 26. Instructions 
for precise and secondary travcrso aro givcn in Spccial Publication 
No. 58. Eitlicr of thcso puhlications cnn bc liud u t  II nominul cost 
from tho Suporintendent of Documents, Govornmont Printing Olfico, 
Washington, D. C. 

not map construction is tho rimary o F. )jcct, s B iould have all of its 

K of to-day. As the States devolop industrially thc wil T undou1)tcdl 
follow tho lead of one of tho Enstern States, M~~SSRC K usetts, which wit 

tho data uro availahlo to  tho cnginecr for any of the f ollowing opera- 

for bcginning a topographic survey t 7 io distance and direction be- 

tudu and longitudo, on tho f $ K  ortli mericun datum. His locul triungu- 
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(2) Boundary lines.-If i t  is desired to locate or to delimit accu- 
rately and permanently the boundaries of political subdivisions, such 
as States, counties, or cities, tho methods indicated in the preceding 
paragra h may he followcd. Whcnevcr possi?)le, a line of the 
adjustel triangulation or travcrso should he uscd as a basis for locd 
surveys rather than a point, since a linc gives the three essentials of 
position, length, and dircction. 

(3) Local intensive surveys.-The necessity for such surveys arises 
most frec uently in connection with cxtensivo improvcmcnts over a 

a city Rro hcing antici atcd for a number of ycars. 13cro the reyuire- 
ments arc somewhat &'went from those in the two prcccding opera- 
tions, for it is often necessary to extend precise or primary control in 
considcrable detail over the entire area nflcctcd, secondary triangu- 
lation or traverse then bcing uscd to furnish additional points for the 
survey. Such ~1 control survey should invariahl be started from a 

datum. 
While i t  may be noted in the preceding p a r v a p h s  that the azimuth 

and length of ono line and tho gcooraphic position of one end of that 
line constitute the essential data For the complete utilization of old 
work as a basis for ncw work, therc is always rave dungcr in de end- 

true station mark, or tho mark, though genuine, may have been tam- 
percd with or otherwise disturbed in ositiou. This will, of coursc, 
introduce an error into tho new work R ascd on thcso stations. It is 
the present practice in this ~urvcy,  unless unusual conditions rcndcr 
it unnecessary, to ostublish the integrity of the recovered points by 
using at least thrce old sttitions as a basis for now work, the third 
station serving as a clicck for the two stations on which the new work 
ma actually dcpcnd. 

I% local surveys whero the area is of limited extent it is usually 
desirable to use a system of plane coordinates, the ori in being con- 

erse scheme. ' h l c s  for computing plane coordinatcs from geo- 
rupliic positions are found in U. S. Coast and Geodetic Survey Special 

ffublication No. 71. The U. S. Coast and Geodetic Survey will bo 
glad to give advice on any problcm arising out of thc use of its control 
points or on any proposed extension of triangulation or traverse from 
them. 

considera \ )le area or as a basis for city planning, whcro the nccds of 

line of adjusted triangulation or travcrso on t hy e North American 

ing upon this minimum of data. Thcro may E e fuiluro to identi P y the 

nected to  some oint of the prccise or primary triangu f ation or trav- 

EXPLANATION O F  TABLES. 

ARItANGEMENT OF TABULATED DATA. 

In tho tables of ositions the latitude and longitude of oach point 
are given on the fo r lh  American datum (sco p. 2); also tho length 
and azimuth of each line obscrvcd ovcr, whcthcr in one way or both 
ways, to othcr points of the triangulation or triiversc. No LENGTHS 
OR AZIMUTIIS ARE ItEI'EATED, AND FOR A GIVEN LINE TUE LENQTII AND 
AZIMUTH WILL BE FOUND OPPOSITE TIIE POSITION O F  ONE OR THE 
OTHER OF THE TWO STATIOXS INVOLVED. 

The distances between stations aro iven in both meters and feet. 

logarithms of thc 1cnTths in meters. I t  must be remembered that 
To facilitate further tho use of tho ta  % les, a column is given of the 

i t  IS the logarithm of t t 10 length in meters which is derived first in the 
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computation, the lengths in meters given in this tablo being derived 
from tlio corresponding logarithm and tlio lon tlis in fcet in turn 

on p q c s  47-54. Wbxe further work of considerablo extent is con- 
templated, anaccumulation of error in tho last two operations can be 
avoided by using tho logarithm. 

dcrivcd from tho lonaths in moters by tho aid of t 5 o conversion tables 

EXPLANATION O F  LENGTHS. 

Tlio lengths, for the most part, wore actually measured, but as 
given in the tnbles nro all rcduccd to sea level. If tho actual length 
of a line simp1 reduced to the horizontal is desired-that is, its h g t h  
in its actual c6vtLtion 0 1 1  tlio surface of tho oartli-it may bo obtained 

r to tho sea-level length as givon in metors a correction= 
(length o line as givon in meters) times 

moan elevation of the two onds of tho line in meters - _ _  . - .-. - c- 6 370 000 

Tho maximum value of tliis correction does not exceed mi7nr of tho 
length of any line of tlio triiiiiguliition or traverse lioro published. 
Tho error introduced by tho USG of tho abovo approximate formula 
docs not excood 7mAF-o-a of tho longth of any portion of this trian- 
gulation or truvorse. 

AZJMUTII AND BACK AZIMUTLI. 

All azimuths are rcckoned continuously from true south around 
by wcst to 360°, south bcirig O', wcst 90°, north 180°, and east 270'. 
Because of the convergcnco of the meridians tho azimuth arid back 
azimuth of a lino do not differ by exactly 180' the amount of tho 
divorgonce varying with the latitude and the difference of longitude 
of tho two points. To illustrate from the tables, p e 10, tho azimuth 
from Vila  to Kansas is 262' 47' 21!'7, while the Y ack azimuth, or 
tho azimuth from Kansas to Vilas, is 82' 52' 01!'0. 

Tlio azimuths of tho triangulation lines offer a very convenient and 
accurate moans of tosting the error of tho magnetic needlo on a 
surveyor's transit, and evon tlie azimuth over such short distances 
as thoso botwcon a station mark and its roferonco mark may bo uscd 
for this purpose with fair accuracy, provided tho distunco is greater 
than 100 hot. 

AOCURAOY OF DATA INDICATED IN TABLES. 

The rule followed in recent publications of this ofice has been to 
givo latitudes and longitudes to thousandths of a second for all o ink  
tho positions of which h a w  been fixed b fully adjusted trinngu F ation 

In tlio columns giving azimuths, distances, and logarithins of dis- 
tances the accuracy is indicntod to a certain extont by the number of 
decimal placos given, it being understood that in each case two 
doubtful places nro givon. In  some cases there is very littlo doubt 
of the corroctness of tlio second figure from tlie right, while in a fow 
cnses some doubt may he cnst on tho third figure from tho right. 

or traverse. Points, the ositions of w K ich aro given to hundredths 
of a second only, are mar R od by footnotes as being without check. 
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YLEVATIONS. 

The elevations of the bench marks and traverse stations iven in 

adjustment of the precise level net. They were determined by precise 
leveling, which was done in connection with the trnvcrse work. The 
level line of which the bench marks and stations form a art, started 
near Rockton, Ill., followed the route of the traverse to &ndnlin, and 
then continued along tho Illinois Central Itailroad to Centralia, Ill., 
whero a connection was mado with previously established bench 
marks. 

the descriptions are bused on mean sen level and depcnd on t % c 1012 

HOW TO FIND THE DATA DESIRED. 

Following the text a t  the back of this publication are 12 maps. 
The first is an index map showing all the areas in tho United States 
covered by published triangulation or traverse rigidly computed on 
the North American datum. Following this is an index mnp showing 
the routo of this traverse and the principal towns through which it 
passes. The others are detailed maps showing the traverse stations 
contained in this publication. The names of the stations in any 
locality can readily be obtained from these maps. Then, by using 
the index a t  the end of the publication the tables containing the 
desired data may be consulted. Included in this publication aro 
certain bench marks that are not traverse stations. These bench 
miirks are not shown on the maps, but are ivcn in tho index under 
tho designation of the bench mark. No tab 91 e of elevations is given, 
but tho olevations of bench marks and traverse stations where doter- 
mined are given a t  the end of tho description of the bench mark or 
sta tion. 

In  the ap ropriately headed columns of the index, opposito tho 

found its eographic position, description (including elevation ubovo 

on which tho station is plotted. For each bcnch mark the pngo on 
which the description and elevation are given is shown. 

name of eac I! traverse station, uro given the pages on which may bo 

mean sea 7 evel, if determined), and the number of tho dctailcd rnap 

RELATED PUBLICATIONS. 

Engineers and others using the data given in this report for tho 
control of ma s and surveys will find it of help to have Special 

They may be obtained a t  a nominal cost from the Superintendent of 
Documents, Government Printing Office, Wuhington, 1). C. 

Special Publication No. 5 is ontitled “Tables for a polyconic 
rojection of maps based on Clarke’s roference spheroid of 186G.” 

$his publication contains tho noccssary explanation of the method 
employed in constructing a polyconic projection, and also givos the 
values in meters of the degrecs, minutes, and seconds of latitude and 
lon itude for all latitudes. 

4ec ia l  Publication No. 8 is entitled “Formula and tables for the 

Publications Np os. 5 , 8 ,  and 71 of tho U. S. Coast and Geodetic Survey. 

utation of geodetic positions.” As the titlo of this publication 
the diita contained in it will enable one to compute tlic 
coordintrtes ior triangulation where the distunces and angles 

aro known. 
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Special Publication No. 71 is entitled “Relation botweon plane 
rectnngulnr coordinates nnd geographic positions.’’ This book con- 
tains tables which will facilitato tho use by ongineors of plano coor- 
dinates for local surveys. 

The principal lists of geographic positions published on tho North 
Americim dntum throughout tho United States, together with 
descriptions of stations, nro contained in tho following publications 
of tho U. S. Coast nnd Gcodctic Survey iind of other orgtrnizations: 

Appendix 8 of tho Ro ort for 1888, positions i n  Connrcticut. 
Ap )cmlix 8 of tho &port lor 1893, positions i n  Peniuiylvaih, I)elinrvaro, and 

hlary\aiid 
A ipcnclix G of the  Ruport for l!)Ol,  positions and descriptionti i n  Kantw arid No- 

brasin. 
Appendix 9 of tho Report for 1904, positioiis and dcscriptions i n  California. 
Appcntlix 3 of the Report for 1907, positions and descriptions i n  California. 
Appendix 6 of tho Report for 1910, positions and descriptions i n  California. 
Ap cndix 4 of tho Report for 1911, positions and descriptions i n  Nebraska, hlinne- 

Appendix G of tho Re ort for 1911, pceitious and descriptions i n  Florida. 
Special Publication Eo. 11, positions and dcacriptions i n  Texas, New blcxico, 

Special Publication No. 13, positions and descriptions i n  California, Oregon, and 

Special Priblication KO. 16, positions and descriptions in  Floridn. 
Special Publication No. 17, positions and descriptions i n  Texas. 
Special Publication KO. 19, mitions and descriptions i n  Colorado, Utah, Nevada, 

~pccia~’Pub1ication KO. 24, pwitions nntl descriptions i n  Alabama and MiHshi pi. 
Special Publication No. 30, oaitions and deecriptions i n  West Virginia, &o, 

S~)ouiaYPUblication No. 31, poaitions and descriptions i n  Oregon, W d h g t o n ,  nud 

Special Publimtion No. 43, positions in  Georgia. 
Specinl Publication No. 46, dwcri1)tions i n  Gcoqin. 
Special Piil)lication No. 46,  pwitions arid descriptions i n  Mninc. 
Special Publication No. 64, 1)odions ant1 drqcriptioiie i n  I’OXUE. 
Special I’iiblicntion No. (2, positions and dcscriptioiis i n  Rhodo lslantl. 
Special I’ublication No. 70, pmitioiis and deacriptiorie i n  Kanens. 
Special Publication No. 74, positiouo and descriptions i n  Idaho, Orcgon, aud 

Spcciirl l’ublication No. 7G, pwitions and dwcriptions in  blaRsnchusott8. 
Special Publication No. 78, positions mid descriptions in  Texas. 
Special Publication No. 79, pwitions aiid descriptions i n  1 ndinna. 
Special Piil)lication No. 8.1, povitions and descriptions i n  California nntl Oregon. 
Special Publication KO. SO, positions and descriptions i n  Illinois and Wisconain. 
Special Publicntiou No. 88, positions niid descriptions ill Oltlnliorna and Toxm. 
Report on triangulation of Crcatcr New York. 
Report on a plan of sowerap for tho city of Cincinnati. 
Appendix ElSE, pages 2905-30311, Aiiiiual Re ort of tho Chiof of E n ~ ~ n c e r a ,  U.  S .  

Army, 1902, pmitions of points on and near the Eront Lakes. 
Profcsaional Papcr KO. 24, Corps of Enbfinccrs, U. S. Army, dcscriptions of pointt, 

on and near tho Grerit 1,akos. 
Publications of tho MasRachusotte Commhion on Waterways and Public bids. 
various bu11eti.m of tho United states Goologicnl survey. 

sota, korth Ihkota, and South Dakota. 

Arizona, and California. 

Washington. 

W omin Montana, South Dafota, and North Ihkotn. 

Krntuck Indiana, Illinois, a n 8  Mksoiiri. 

California. 

Washington. 
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rind 
Latitudo 

longitudo. 

U. S. COAST AND GEODETIC SURVEY, 

! 
Azlmuth. i Btatlon. 

Princlpl pointr 

Dovvr, lXi3.. . . . 

Mldway, 1820... 

Kansas, 1820.. . . 
Vilaa, 1820 ....... 

Wllmont, 1020.. . 

Onoida, 1820.. . . . 

Durllngton, 1020. 

Oconto, 1020.. . . . 
h n g ,  1820 ..-.... 

Konosha, 1820.. . 
lluneau, 1020.. . . 

Whbtlo, 1020.. . . 
h n k ,  1923.. . . . . 
Iron, 1820 .... .._. 

Iowa, lrn ....... 

Elkhorn, 1020.... 

Forost, 1020... . ._ 
Pond, 1020 ..... .. 
Illoronco, 1820.. . 

Ihlavan, 1820... . 

Dunn, 1R?n .._... 

Darion, 1020.. . . . 
Door, 1820 .....__ 

Dodge, 1920 ...._. 
Dana, 1820 ....... 

2.6572888 

GEOGRAPHIC POSI!NONS. 

300. MI( 1163.72 
I 

:: 50 54 33.0 
8LI 04 50.032' 

42  41 OS. 215 I 337 45 35.0 
88 05 08.021: 

42 40 20.057( 262 47 21.7 
88 12 00.085 

I-----.---I- 

230 M 2.5, 

167 45 47. 

82 52 01. 3.0757086 

a. 7 4 m 8  

To station. 

6503.05 

m.88 

Dover.. . . . . . . , 
blidwsy.. . . . . , 
KmSa3.. . . . . . . 
Vilas.. . . . . . . . . 
WUmont ...... 

Onolda.. . . . . . . 
13urlington.. . . 

Oconto.. . . . . . . 
Lang.. . . . . . . . . 
IGxlosho. . . . . . 
l%uneau.. . . . . . 
Whistlo.. .. . . . 
Dank.. . . . . . . . 
Iron ... . . . . . . . . 
lowa.. . . . . . . . . 
I:l!&om - . . . . . 
Foml. .  . . . . . . 
Pond. . . . . . . . . 
Eloron w...... 

Dolavan.. . . . . 
Dunn.. . . . . . . . 
Ihrlon. _. ._. . . 

Door. .. . . . . . . . 
Dodgo.. . . . . . . 

18054.50 

213.43 

2.0043140 

3. 8MwWi 

3.034301581 1062.201 3550.52 

88 17 3 7 . W  

42 30 z. 124 H n  44 w.8 

42 3 43.209 293 2n 3% o 
B9 18 17.4% 

I 
8R 23 68.7321 

I 
42 38 15.424 
w 20 33. 1174. 

2511 IH 20. I 

on 45 27. 

78 24 n. 

70 20 14. 3tU7.62 

417.07 

453.84 

576. i n  

42W. 25 

ami. 14 

3334.30 

2349.4: 

11934.42 

1370.31 

14MO.30 

~ R W .  n i  

14M)R. 56 

10~6.87 

4377.02 

77a.22 

8H 28 52. 132 

42 3R 18 348 I 2110 10 61.0 

.iz 3n ai. wo( 313 57 30. 2 

811 27 11:2.52: 

xn 27 20.427 

12 30 21. 0811 290 60 12.7 
(111 30 23.581 

42 30 G3.0321 201 20 47.0 
E8 32 33.707 

42 39 42.8i5l 240 23 20.1 
8s 33 2n.m. 

42 aa 20.3~0 252 47 X U  
8~ 35 07. in1 

42 38 %3LM 
M as m.277 

42 38 07.214 235 10 27.0 
RE 37 31.807: 

42 30 21.67L1, 241 22 33. U 
88 41 54. I44 

I 
12 30 00.502 240 23 a . 3  
B(I 42 22.8j71 

12 34 58.813 244 38 23.2 

235 40 37.7 

I 

M 45 43.5151 

12 34 51.453 255 14 43.5 
y(I 46 21.370' 

L2 34 38.600, 257 22 06.1 
38 47 33.1791 

I 

106 20 04. 

133 67 42. 

110 68 12. 

111 22 13. 

00 u W. 

72 411 35. 

65 4 1  61. 

65 10 51. 

01 26 81. 

Bo 24 17. 

64 40 34. 

76 15 08. 

17 22 M. 
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GEOGRAPHIC POSITIONSContinuod. 

D , , I  1 0 t ,, e , ,,I 
42 34 20.765 244 40 27.1 04 40 61.9 1 ) i ~ C . .  ..... 

04 00 30.0, Cnlumet.. ... 
42 xi o i . 8 0 ~  243 30 18.8 03 37 m.n i m ~ o t t  ...... 
88 62 05.101 

42 32 u). OBT 85 44 30.3 Cllnton. ..... 
88 53 50.708 

42 32 18. .w:i m 38 04. 9 74 38 3 2  n D U R ~ I O  ....... 
88 54 30.843 

42 32 04.233 2 3  24 3'L. 4 73 2.j 10.3 13ayflold.. ... 
$8 55 35.7a 

42 32 13.73Y 2U1 40 5 2 4  111 41 14.3 Ilarron ....... 
88 50 Woo0 

88 60 24. 715 

I 88 48 00.812 

8B 50 59.415 
42 33 25. B01' 244 07 35.3 

246 43 24.0 

42 32 16.010) 280 20 25.7 100 20 30.0 A s N m d  ...... 

42 30 M. a54 zi5 ou m.8 s 08 114.1 (:nvo.. ....... 

I 

I 

42 32 13.0721 248 31 53.7 (18 31 50.1 Cut. ......... 
88 60 3 2  776' 

8H 50 09.03 

42 :io M 241: ZM 60 10.4 r ,  (HI z8.n hforgen ....... 
8V 00 47. lis' 
42 20 FA. 777 247 40 05. 6 07 40 ZZ'Z h n g  ......... 
80 ni 11. no 
42 28 61.263 2lY) 5U 4& 4 81 W) OK 7 Slim.. ....... 
80 01 41.710. 

I 
42 20 M. 410: 207 28 31.1 87 28 48.7 Short. ....... 
80 M 07.600 

42 28 40.031 210 67 37.3 60 57 43.3 Bololt ........ 
80 M 10.644 

42 28 6R 307 212 31 12 3 32 31 40.4 Stnto Lino.. . 
60 02 68.125 

4 2 2 ~ 3 a 7 0 1 /  z i o 5 1 2 x o  3 o 5 i a . o  Fist .......... 

(2n40.937l ' ~ 0 0 1 1 i Z o  LV1135.0 Nliaw ....... 

I 80 03 20.307 

42 28 25.602 226 10 43.0 
80 03 3% 2401 

80 04 11. 875. 

42 20 61.742 170 2.1 00. A 3:fl 23 53.2 Rockton. ... m 04 00.638 
42 20 28.010 144 24 G.0 3Ai  24 30.5 Build ........ 
80 a3 37. 7ix 

42 20 02 770 104 03 44.2 344 (W 37.0 Aloxoiidor. .. 
89 m 27.ocy) 

42 26 322.27 140 00 N.9 328 00 08.2 A d a m  ....... 
80 03 133.213 

422415.214 1661023.0 34U1005.0 Roscoo ....... 
ti0 02 37. R22 

42 23 40.4W 193 19  36.1 13 10 40.7 DOOIL.. ...... 
80 02 40.010 

45 10 50.0 Limit ....... 

Slntlon. 

Principal pinla- 
Contlnuod. 

Calumct, 1020... 

Bunictt ,  1820.... 

Cllnton, lm..... 

DuBalo, 1820 ..... 
Uayilold, 1920.. .. 

Barrou, 1820.. ... 

Ashland, 1820.... 

Cut, 19" ........ 
cavo, 1020 ....... 
M o w i ,  1820.. .. 
Long, 1820 ....... 
a h ,  luzo ....... 
Bhort, 1920 ...... 
Uololt, 1820 ...... 
atato Llno, 1820.. 

Flat, 1820 ........ 
u t ,  1920 ...... 
&haw, 18#). .... 
Rockton, 1920.. . 
Bond, 1820 ...... 
&axandor, lm.. 

hdams, Irn..... 

Roscoe, lrn. .... 
Boon, 1820 ....... 
'arown, lrn.... . 

--. 

& ~ ~ l ~  

2.9657054 

3.0333077 

3.22405011 

Moters. J h t .  

--___- 

024.24 303234 

4208.00 141M.30 

1075.10 642.5. Dz 

3.42115% 2040.94 

3.1881W2 1646.84 

2.8007S18 703.87 

2.58M05-3 m81 

22U5WO 197.64 

3. UWau'I 43,L 50 

3 . 4 ~ 8 n n  ' m . ~  

27M0200 a1u.21 

2. L14(u#M2 (IU. 12 

811w.48 

5971.04 

244.50 

1265.&3 

048.42 

13852. UI 

U a m  

loKY.87 

2274.O1 

27137021 

z.w7oin8 

3.247WXl 

2.~70183 

27017041 

3. lV73090 

3.18737W 

2.w2U72 

2.O(x95028 

3.0412402 

L3R!!842 

2 0 1 m 1  

SO.Rfil l'JI8.42 

'~33.30 7 ~ 5 . 4 2  

17U22 8704.07 

76Q.63 25U3.Bo 

577.76 lHD6.M) 

1575, 11 6107.07 

1539.60 5050.81 

m . 1 1  2053.11 

R10.03 2857.67 

1O00.04 3807.74 

2443.10 8025.44 

818.34 BI84.w 
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~ 

1 
Latltutlo 

longitudu. 
and Azimuth. azfm8~~,,. , Tostatlnii. 

TJ. S. COAST AND GEODETIC BURVEY. 

GEOGRAPHIU POSITIONS-Continued. 

2 . 7 0 m  

2.29517X2 

2.8751900 

a. 2375% 

2.6500874 

2.0057001, 

2 3805008 

3. (lio/642 

2.654'237 

2 . 3 4 m  

2.4xj3444 

2. .Ml780R 

3.2.5mw 

fjtatlo:1. 

02;1. w) 

1W. fl2 

760. "2 

1727.94 

453.R3 

486.33 

220.30 

i 1 3 x . 1 ~  

3GX. P 

zz2:Zl 

2,w.02 

01% no 

17Do.00 

I'rindlml plnta- 
Contlinuud. 

Himnu,  1820.. . . , 
Calhnun, IW.... 

Curroll, 1020. . -. . 

Latham, 1920.. . . 
Caps, 19'20.. . . . . . . 

Champnlgn, 1920. 

Christian, 1020.. . 
Clark, IQZO... __. . 
Clay, 1820 ..._.__ 
Cllrltorl, 1820.. . . . 

Oonot, 1m .... . . 
~ l c s ,  1WI.. . . . . . 

Joiiw, 1020 ..... ._ 
C n k ,  1020 ....__. 

Ruby, 1m.. . . . . 
Crnwford, lW... 

Cumborlniirl, 1920 

Dokob, 1820.. . . . 
Poraqt, 1020 .._._. 

Burton, 1920... .. 

ouard, lezo ...... 
John, 1920 ....__. 

Church, 1920 ____..  

Park, 1820 ......., 

Peach, 1820 ....... 

2 0 4 ~ .  7n 

647.37 

2401.35 

too9.08 

14SCl.27 

l O 2 a i  

752.49 

3 m . w  

1175.49 

7P. 10 

w1.m 

'1~70.113 

6875.84 

I 
89 0% 48.445 

42 21 23.001 !&7 22 37.1 

42 23 04. W 210 OR 27.8 
80 03 13.380 

42 22 10.828 105 18 59.1 
89 03 3 3 . U  

42 21 M. I I7 181 08 15.3 
89 03 .33.748 

42 21 40.483 103 18 21.6 
80 03 38.740 

42 21 33.071 '203 58 38.5 
80 03 42.813 

42 21 04.569 217 55 58.4 

42 20 58.461 238 10 12.3 
89 04 23.72'4 

42 m 52.4x2 213 :fi 23.7 
88 04 32 142 

42 20 43.72). 1u7 154 ci. I 
RD 04 35.920 

42 m ZI.R?II icin 40 m.n 
80 04 3oo.m3 

42 io 24.7~2 16% 22 n.0 
80 04 14.3G 

42 10 07.741 lq0 20 52. 5 
HO 04 14.4% 

42 1R .W. 154 172 16 51.R 
89 04 12.731 

42 1R 30.672 191 01 13.4 
88 04 17. Yr2 

42 IH 3.5.352 208 20 24.3 
80 04 20.121 

42 I8 22.3rd 223 28 67.1 
80 04 37.310 

42 17 44.077 I79 17 44.1 
80 04 36.081 

42 17 33 .W 
80 04 41.722 

42 17 02.551 
80 04 55.711 

81) 02 6 2 . ~ 1  

nu 04 13.406 

ID8 13 M.0 

108 28 30.7, 

. -- .- I I 
29 22 40.0 Bornnu _._.. . 

39 08 41. X CflUioun ...__ 
15 20 12.0 Cnrro ll...... 

1 08 15.6 Lntham.. . _ _  
13 18 24.0 Cow.. . . . .__ 

23 55 41.2; Clinmpalgn.. 

37 56 IO. 0 Clirfvtlen ___. 
5R 10 21.3 Clnrk.. . . _._ 

33 m 21.3 (:lay.. ... ... 
17 54 55.7 Cllritori ..... 

I 

34x 4s 

34x ~2 

0 !&I 62.0 Jortos.. .. ... 
352 15 50.0 Cwk ........ 

I 1  01 111.7 Ruby _...._. 

28 20 28.4 Crawlortl.. . . 

40 27 08.3 Cumhorland. 

330 17 43.7 Dokob ....._ 

18 13 U . 4  ForOSt ..._.._ 

IH '28 40.1 Burton ....._, 

42 10 55.620 
LIS 05 01.014 

421867.0DG 
80 05 00.234 

42 1G 35. R43 
80 05 31.142 

42 10 2.5. lbl 
80 05 80. 01 1 

Dlstnncc. 

213 15 35.51 33 15 30.7, Guar fl........ 

aMM21.4 12402!27.3 John ..__...., 

220 14 40.2 40 14 57.0 Church ._..._. 
210 Z7 67.2 30 28 02.0 Park ......... 

2.7ZKW!J 

2.474771 

2.7042027 

2.1802828 

2.7422994 

3.0618850 

2.rm2917 

3.004H700 

2.4135110 

20771s.31 

~0481476 

zstiivm 

$25. X? 1726.13 

m.311 0 7 ~ m  

5Hl.12 1800.M 

151.45 498.88 

652.40 ini2.m 

I 1153. a0 37M. 88 

30n.3~ i m m  

1011.30 3317.81 

259.13 x50.16 

119.45 a9i.w 

w . 3 ~  m a  

w 7 e  1m.n' 



PRECIS& TRAVERSB, ILLINOIS AND 'WISCONSIN. 1s 

QEOGCRAPHIC POBITIONB-Uontinued. 

LaUtudo 
aud  

longltude. 

421803.114 0 , I ,  

88 06 66.408 

88 0.5 29,819 

69 0.5 11.432 

XB 06 11.784 

41 14 60. G81 
88 0.5 11.007 

42 1407.8eKl 
88 06 11.14e 

4a is 69403 

42 16 a300 

42 16 2e.m 

41 13 58.221 
80 01 67. aa 
49 ia 40. BIZ 
8DO465.232 

42 12 48.7~f1  
88 0.1 H. 020 

4 1  11 67.824 
88 04 64.272 

4'2 11 a0.W 
HD 05 10.451 

42 10 36.116 
88 06 08.678 

42 10 02.191 
69 06 1 4 . 0 8  

88 05 31.787 

R9 06 27.342 

42 08 W. 117 

4 1  od 49.780' 

41 o8 25.878 
BQ os 2a337 

i a  04 41.816 

4 1  m 38.001 
80 w 4 1  au 
4 1  02 44.0L8 
90 05 42.781 

59 06 41.891 

38 08 18.918 

BB 06 42.8h5 

4aoam.w 

taoiiam 

lP0084.684 
P 08 1e.m 
12 00 08. 124 

IIIWJJ 
II 68"24.802, 

wo892.888 

B 07 06.040 

Btntlon. 

Dlstnnco. 

cmt:&,. 11etcr.u. ~ m t .  
AEimuth. azg&. To statlon. 

LWsOlaQ.8 0 I I ,  280160.4 . , #, Peach .._._.,_. -'-I 2&WJstNl 770.30 2527.23 - 

118 18 1 2 3  m is 65.1 \Vestern ._.._.. otmsis 6 7 2 a  226844 

117 m sso 287 28 4 2 6  First .......... ze7muj 474.07 1m.07 

IW) MI 28.1 o sa ~ A G  Fourth ..._.... z e 7 e i m  474.99 i r n . 3 ~ 1  

178 G2 25.0 a 8  62 24.9 Gmgory.. .. . . . 3.0W702-5 1216.81 39W 21 

180 2838.0 0 2838.3 Eighteenth ... 3.1#x)811 

144 00 ria. 7 924 00 u. 1 D ~ ~ I W  ..._. , . 2. 7470588 

102 83 m.0 341 63 07.3 Dowitt ... . . . , . a. aobs8pi 

179 a4  00.8 3.58 34 00.6 Impage ..._. . . 3.2888118 

178 4 1  47.1 8SQ 41 47.0 Edgar ._.. .. .. . 3.178MoQ 

208 47 45.4 19 17 80.3 Graht.. . . . . . .. 2.9637013 
179 19 48.8 8.58 19 46.3 Edwere ....... a.ZX3083o 
180 31 32.8 8 31 38.3 Ef5ghem.. .. 3.01097lre 

180 M 38.0 10 55 60.5 Fayetta ....... 3.81709081 

17s 99 m a  SMI ae 47.3 FO rd... . . . . . . . 3. miian 

181 4s 4 . 8  1 (6 44.5 ...... a.miaio 

11 sg 68. 7 a 00 08.4 Fulton.. . . . .. . a.mes1i 

17u 00 48.7 9.50 00 47.6 Davis.. . . . . . . . 3.5331817 

181 10 46.7 1 20 46.7 Hooomb.. . .. . a,ltepZt 
1 7 8 ~ e i t 1 . 4  w ~ i s . 8  oauatln ....... 8.0446~17 
2080440.8 ~ 0 ~ 0 5 . 7  o m  ......... 8 . m ~ ~  

179oQ49.9 8590940.4 Qrundy ....... 8.M)s1wD 

101 20 de. 3 8 21 18 67.4 HemilLoh.. . . . a. o i a w  

i M n a o 8 . s  ~ 2 ~ 1 4 . 7  p a r a  ........ . a.amixi 

180 3U 42.0 6'89 68.4 Rancook ....., 3.8870516 4864.48 1W.M 

Princlpal p l r ~ a -  

Western, leZO... 

Contlnued. 

Firat, lo#) ...... 
Fourth, 1920.. . . 
Qmgory, 1920... 

Eighteenth, 1020 

DOUgles,lB10. .. 
t)ewltt,lQaO .... 
I)upllgo, 1820.. . 
Edgar,lQaO ..... 
OranL,1820 ..... 
Edwats,l910.. . 
EUlngham,1820. 

hyett0,lOU). .. 
Oord,lO m... . . . 
h k l l n ,  1810.. 

F u I t m ,  1m. .. . . 
Davls, 1820.. .. . . 
&camh, 1920.. . 

Qalbtln, 1QZO.. . . 
Qreen, 1820 ..... . 
Orundy, 1920.. . . 
B.mlltan, 1Q20.. 

b b p ,  1m.. * . . . 
Buroook, 1910. .. 
odntbr, lQl0 ...... 

101881°-22-2 
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Lntitudo 
and 

longltudo. 

.. ..... 

e ,  I 

41 66 13.m 
89 04 a4.354 

41 6a 62.008 

41 B 62.673 
89 02 32.696 

41 64 22.484 
89 02 46.095 

41 61 01.614 
89 01 28.432 

11 46 42.636 
89 02 01.499 

41 46 6t .  131 
89 01 52.998 

41 44 22.~184 
89 01 10.147 

41 43 0 4 . 8 4  
80 01 41.359 

41 42 02.633 

41 41 03.788 

41 a8 20.800 

89 03 14.920 

89 02 23.768 

89 03 01. ry)7 

89 03 41.080 

41 88 29.094 
89 03 42.676 

89 03 62. a30 

89 05 20.950 

41 a8 1i.w 

41 ae i6.m 

41a608.On 

4 i a 4 i 7 . i ~  
89 08 a8. 498 

89 08 17.184 

41 3aa8.014 
8Q 08 47.640 

41 aa 19.716 
88 08 4 7 . m  

41 a8 11.131 
69 07 04.993 

89 07 03 .7s  

19 07 62.137 

41 a2 16.800 

4 i ~ o a . m  

11 u ae.800 

1ina8.w 

11 22 08470 

D 08 68.612 

$9 08 67.365 

ID 00 37. Bu) 

U. 8. COAGT AND GEODETIC SURVEY. 

Dlstanco. 
I 

Azimuth. Tostallon. ' 1 i cmzL,. hfctors. Feat. 

-___ - . .__- - 
I ! 

, ,, ., , ,,i 
122 23 08.6 302 21 26.8 Canter ........ a . a i a w  4110.68 i 3 w . i a  

131 34 63.9 311 a2 20.2 Center ........ 3 . ~ 0 0 0  7086.86 23251.13 

EE 47 42.0 47 13.7 Henderson .... 2.0ma776 975.134 3201.67 

M1 18 27.4 161 18 M.5: Iroquois ....... 2.9871934 970.94 3186.49 
35 14 47.3 216 14 28.11 Uenderson. ... 3.0812126 1161.30 3777.42 

1 ~ 4  05 17.5 344 01 34.7: Iroquois ....... 3.7318807 MM.W 17700.08 

iu 23 28.7 6 za m.7 fitoward ....... 3.8084794 E I I L I . ~ ~ ~  ~ ~ ~ 3 6 . 6 7  

172 ao aa. 7 352 ao 28. o 8cartmo. ..... 3.1778003 is08.2~1 4011.79 

1 ~ 2 7  42.4 a14 2 7  19.9 fi'red .......... 3 . ~ ~ 3 0 0 8  2918.78 om.09 

191 68 24.7 11 SE 39.5 ~ack~on.. ..... a.amnae3 2474.16 ~) i i7 .a7  

207 io  14.1 27 i o  42.a Jasper ......... mal7728 2140.71 7019.00 

207 3 s  42.7 27 a6 10.0 R o x b q  ...... a.aiuez7 ~ ~ 8 . a  e721.21 

194 47 47.5 14 48 11. e JeBmon. ..... a.5162m m83.11 10771.U 

181 20 24.8 1 20 26.9 Jersey ......... 3.2037738 1598.73 6%5.17 

202'48 07.4 12 48 ia.8 Devims. ...... 2.7610589 576. 84 1mz.m 

209 so 68.5 20 si 68.4 JO- ....... a . e w a 7  11m.n ia i9 .4a  

2 1 1 ~ ~ 6 . ~  3 1 m o l . i  =ne .......... a . 4 o i e w  26zi .n  8m.a 

i ~ ~ 0 8 a 6 . 2  i amso.3  m a l r e e  ..... a . m i a o 7  1m.u 5201.~1 

100 1680.0 10 16 26.3 Ktmdell ....... 3.0898134 1228.83 4029.95 

178 18 ~ . a  358 48 64.0 MSIWIO~~. ..... 2 . 7 6 1 7 ~ ~  m . 6 ~  1 ~ 5 1 . ~ 4  

236 68 12.8 58 68 24.4 K n O X  ......... 2.8881788 486.49 1592.81 

178 61.05. 8 w 61 05.0 efmpm.. .... a. 1457489 1398.78 4589.16 

i m a g o o . ~  asBasse.7 w e  .......... a.79sem 6zsi.m zm.u 

170 u 28.6 a59 u a . 2  Culton ........ a. e1oim7 8131.80 23879.08 

1793510.11 3593609.8 L ~ W W W  ..... a a 7 w r  3 7 2 1 . ~  1220811 

137 a i  17.5 a37 ai  we ~ e e  ........... awmw 1186.78 m i 8  

Btatlon. 

Principal p i n l a -  
Contlnuod. 

Hardin. 1920 ..... 

Henderson, 1820. 

Ircquols, 1820.. .. 

Henryll W...... 

Steward, l920.... 

Bcarboro, 1820. - .  

Fred, 1920. ...... 
Jackson.1920. ... 
Jasper11920 ...... 

Roxbury, 1920.. . 
JeRerson, 1820.. . 
JersOy,l820.. .... 

Davless,l920 .... 
Iohnson,1820 .... 

Kane, 1820 ....... 
&ankakee, 1820.. 

Komdsll, 1820.. .. 
Mendota, 1820.. . 
Icnox, 19m. ..... 
Slmpson, 1920.. . 
Lake, 1820.. ...... 

Culton, 19m ...... 
L a m ,  1820. -. 

Lee, 1810 ......... 
Llvlnprton, 1820.. 

GEOGRAPHIC POSITIONB-Continued. 



15 PRECISE TRAVERSE, ILLINOIS AND WISCONSIN. 

GEOGRAPHIO POSITIONS-Continued. 

Prlndpal pofnb- 
Contlnued. 

*, 1820 ....._. 
VInson,1820 ...... 
Bowio,ls20 ....... 
JOY,IB#) .......... 
Ooodlng, 1820 ..... 
Earl,1820 ......... 
Le8aUe,lQ%I ..... 
McDonougb,l820. 

Vermllion Rlvor 
~Illlnols River 

urvey), 1803. 

LlttloRrckForry 
Illliiols Rlvor L urvcy), 1803. 

Clndor, 1820.. . . . . 
Oglesby, 1820 .... . 
Mawupin, 1820... 

McHonry,I 820... 

Macon, 1820 ...... . 

McLoan, 1820 ..... 
Tonlca,lBaO ...... 
Madlson,1820 ..... 

Mnri~m1,1820 ...... 
@anta Fee, 1920... 

Rnt,1820 ......... 
Menok,1820 ...... 

Wwdford, 1820... 

Panoh, 1820.. . . . . 
El Paso, I020 ..... 

Station. I La%de I Arlmuth. I sE:$h. 1 Tostation. 
longitudo. 

o , , ,  . , I t  , ,, 
88 05 40.510 

412102738 1800568.4 OM6Q.4 Lagan. _._.... 
412O41.4E!l 1784221.6 8684221.1 Vtnam. _.._.. 
PQ 05 45.Q35 

4imi0.099 1800420.8 O O L B . ~   BOW^^ ._.._.. 
UQ 05 45. 873 

41 20 19.8M 271 82 (17.1 81 88 02.6 Joy _.._._.... 
88 09 M.087 

41 196%48Q 1731627.6 W1525.1 Goodlng..... 
80 05 60.431 

411940.oBo 1730753.8 868W61.Q Earl ..._._... 
89 05 47.802 

41 18 44.388 82 68 46.8 282 E4 10.0 LeBdle ...... 
88 05 Ox. 180 

41 18 a%, 241 174 17 oB.8 854 17 04.2 Le Bdle .._... 
88 05 30.219 188 42 97.0 18 4!l 57.S McDonough.. 

41 19 On.7Js 78 4.1 17,s w) 42 20.0 V e r m i l i o n  
88 02 42.105 1 Rlvor. 

108 62 28.8 288 60 60.4 adcDonough.. 

41 17 48.003 141 20 21.3 821 18 €9.7 McDonough.. 
88 a3 01.842 

41 17 30.852 177 S7 18.8 * 367 67 16.8 Clnder ....... 
88 03 03.820 

41 17 16.781 227 22 43.1 47 !22 S7.2 Ogleaby ...... 
880325.232 

411668.888 2142824.1 84%lL%8 M m p l n  .... 
88 03 42.m 

41 16 51.511 207 46 88.7 27 46 89.1 MoHsnrg .... 
88 03 48.214 

41 15 07.808 181 10 21.0 11 18 40.0 Macon ....... 
E9 04 13.714 

411343.72~3 17S4842.6 8564887.0 MoLasn ...... 
8QO406.a83 

41 oB (8.882 176 18 80.7 856 18 1 8 8  Tonka .....__ 
88 oa ae.7m 

41 07 24.147 176 88 60.8 865 88 41.4 lfadhmn. ___. 
880325.a53 

41 @I 45.818 176 17 10.0 8.56 18 41.4 Marim ....... 
88 02 41.808 

405882.411) 1768010.8 8 ~ 6 2 8 8 a . 8  BsntsFse .... 
88 02 16.807 

4 0 ~ 8 0 . l f 8  17610528 8681080.6 Rut ..._...... 
89 01 68.018 

40 61 11.412 176 23 67.8 8M 28 47.8 Ma& ....... 
88 01 40.042 
40 47 01.407 176 17 20.7 865 17 09.0 W ~ O R I . .  . . 
R8 01 13.817 

40 44 10.126 175 25 58.7 366 25 4S.8 Panale ....... 
89 00 6e.756 

41 21 20.4~ 131 20 81.8 a11 a0 iae ~ivingston... 

88 05 40. c;n 

1560.81 

me8 

W.80 

b"2.14 

18887 

m 1 2  

491.84 

oal.28 

ami 
2251.0 

42328 

sm.6  

4 m m  

N . 6 0  

m7.m 

7lL67 

lKL61 

8250.80 

243oLOl 

m.88 

44oD.10 

1288S.78 

788185 

lU68.m 

447Q.n 

7158.16 

m.80 

6214.B 

2l02.a 

2151.61 

2235.18 

81Q.08 

m2.B 

101885 

.306&81 

~ 5 4 . 2  
7387.1 

13867.4 

iinaa 
1W8J.n 

1761.18 

2221.82 

2344.89 

SQ2.a 

lCUW.20 

ss43.m 

ams.70 

l W S 2  

40471.67 

2670118, 

17oM141 

14ew.01 

26981.01 

164JJl.sQ 



$1 6 

Latltudo 
nnd 

longitudo. 

0 , ,I 

10 10 43.358 
80 00 28.162 

40 aR U.116 
88 59 43.798 

408227.740 
88 59 13.024 

40 26 42480 
88 58 43.482 

40 M 2R 676 
88 58 aR.010 

402307.~ 
88 58 47.312 

402102.261 
88 58 52.831 

40 18 12.381 
88 MI 28.346 
401314422 
88 d7 44.440 

40 10 45.712 
~8 17 21820 

4008a25.4 
88 57 22.088 

40 07 84.W 
88 67 19.lS9 

40 05 17.388 
88 57 17.758 

88 67 10.178 

88 67 00.085 

40 02 1O.W 

89 5R 03.81~ 

39 55 4S3.W 
ea SB a a a B  

W 62 10.W 

30 60 55.2m 

5042.341 

$8 48 24.261 
48 68 20.940 

$9 47 M.782 
U1m3a.544 

I 58 m. 994 
P4410.fial 
I 69 29.410 

42 34 1RR 

58 E4 46.301 

SR 66 42,195 

E 56 4b.w 

IQ 4s m . 1 ~ ~  

Emaie0e 

P 37 a 3 . m  

o w 01.110 
D 01 lLOd0 

0 m 11.a  

W. S. COAST A N D  GEODkTIC SURVEY. 

QEOCIRAPHIO POSfTIONS-Oontinueil. 

n1stance. 

&&,. Motan. Foct. 
Azlmuth. Toatation ~ 

---- --- -___ 

. , , , e , , ,  

114 ae 39.3 as4 26 m a  EI P ~ S O  _..._.. 3 . ~ 2 5 ~ 5 7  m . 0 7  2 1 9 , ~ .  10 

184 48 60.6 344 48 21.0 Ksppn.. . . . . . . 3.0002123 4M.08 1334R.OS 

178!dlal.6 a589111.5 Mmhnl ....... 4.0598135 113R5.80 37351.01 

176 16 M.6 356 1.5 a5.4 KorrIck __.._.. 4.02Rn14 10872.(u &W15.12 

178 4 54.9 a66 44 51.3 Bloornlngton.. 3.3587080 m3.57 7450.20 

I 

182i3319.R 26825.8  Curve ...__.... 3.0385760 43W.M 14274.45 

i ~ i a m . ~  16524.4 8ttnas ......... 3.611891131 3m.n 12732.16 

173 42 2 c O  353 42 W. 1 Hnrlnn. ._.. . . . 3.7219183 5271.217 17294.10 

1738848.6 3633818.2 Heyworth ..... 3.8080735 8248.86 30342.96 

173 52 28.8 353 62 13.4 Wnpelle ....... 3.msoia 481808 18134.78 

imii20.8 m111~.6~arras ._....._ a m m i  2w.m ~ 3 4 4 . ~ 0  

179 00 12.0 a59 00 10.4 Cllnton ._._... 3.6244550 3345.45 10075.88 

179 23 50,5 359 23 49.8 Weld ......... 3.627l911 423828 1380h12 

178 12 44.3 856 12 39.4 Ospm ......... 3.780111 6765.93 IRARQ.25 

178 12 1 8 7  3 s  12 12.2 Maroa.. ....... 3.88301~1 7 0 3 ~ 6 0  2 5 ~ i . n  

I a. mi-1 4010.41 13157.40 178 02 48.7 358 02 1s.O Emery ........ 
I 178 12 3tL8 a58 I2 81.0 Forayth ....... 8. E364325 6881.71 22512.13 

171 11 21.2 a58 11 19.2 Hlckory ....... 8.8B8MIQ 2.336. I8 7884.55 

1~53130.1  15aia3.1 Pit ............ 2.e17zw 414.u 1a.50.05 

201 42 31.1 n 43 ai.( ~ ~ t u r  ....... aesmsB 4tua~11 i s 7 ~ 7 . 7 ~  

182 19 31.0 12 19 39.1 Cllker ......... 3.1477l65 1403.62 4W1.72 
, 

191 n m.4 11 u) iaa mvln ......... a.mww a i ~ ( i . 7 ~  1mm43 

1914964.1 11W12.9 Mason ........ 8.6838lm8 8414.73 11203.16 

191 01.4 11 a3 1R.7 Bhort ......... 84F01657 8042.05 WRo.46 

191 a7 23.6 11 38 14.7 m u . .  . ..... a . w e m 7  woa 12 aim.az 

IPJ 41 ~4 11 a 01.6 Moweeqm.. . a81583o5 m e 7  ZIWU I 

Btntlon. 

Prindpaml p1wa 
Contlnuod. 

Keppa, 1920.. . . 

Marshnl, 1820.. . 
Eorrfok, 1820.. . 
Blmmlngton, 19 

curvo,1820 ..... 
BtlneP, Is#).... . 
Harlan, 1920.. .. 

Heyworth, 1820. 

wspcua, 1m.. . 
H a m ,  1820. . . . 
OUntan, lo#).... 

Wold, 1920 ...... 
Otpur, 1820 ...... 
Maroa, lgzo ...... 
E m e r y , l  Wn..... 

Fmyth, 1820.. .. 

Elckory, Im.... 

Plt, 1820 ......... 
Decstur, 1820.... 

Ctlkor, 19%~. . . .:. 
, ,, 

Elvln; 1m.. .... 
. .  

Meson, 18eo ...... 
ah&, lb .... .. . .  

:*,.,w:.,b: - , .I 

'"; ' - 
Mowcnqus, 1820. 

Ray, 1m ........ 

Macon, yo.. . . . 
i L  

. 8 .  
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GEOGRAPBLC POBITZONWontitinued. 
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Elallon. 

Principal p f n f a -  
Continued. 

h m p t l o n ,  lea( 

Dunkol, 1820..... 

Pana, 1820 ....... 
Watson, 1820.. .. 
Ooonoo, 1820.. ... 
Warron, 19%. ... 
Imch, 1m.. .... 

Ramsey, lo#). ... 
Moore, 1820 ...... 
Lwt, 1820 ....... 
Vora, 10~0  ....... 
Jlm, 1020 ........ 
Clam, lezo ....... 
Qamcr, 1820. .... 
DOW, 1 W a  ....... 
Caagno, 1820.... 

aturgeas, I=.. .. 

aut-west r a d  
(U.  8. a. 8J.1 

Rakford In cr- 

Mach ino  Co., 
atack, 1920.1 

B O I 1 ' 8  b;lillfng 

Lntltudo 
nnd 

longltude. 

0 , ,, 
39 31 12.70 
moa&& 
39 25 53.84 
88 04 -20.23 

39 23 07.01' 
89 05 05.66 

39 18 (l(i. 61! 
80 08 24.40 
39 17 11.35 

39 14 47.10: 
88 00 34.62 

39 11 37.01 
w) OB 33-57! 

39 OB 1807; 
b 00 33.10 

39 05 37.911 
88 06 32:47 

39 03 04.28; 
80 W 46.02, 

30 02 07.07: 
88 00 40.7w 

80 01 14.871 
890838.w 

38 59 M.9N 
88 08 2267: 

80 M) ace71 

a8 MI M). 57 a MI 24.34: 

38 b8 24.84 
89 ne n o ? :  

39 68 35. lb 
88 07 09.3w 

38 6a 57.12: 
D W mao: 

42 33 07.34 
88 51 57.04 

30 ( ~ 0 7 ;  
ti9 01 SD..% 

42 24 44.65 
89 02 42.44 

42 17 me1 
BU 04 14.11) 

0 , ,, 
191 18 23. 

191 33 21 

101 66 26. 

191 27 SI. 

1882009. 

180 02 46. 

179 42 25. 

179 60 61, 

178 6 l  22 

isa 38 aa 

181 20 4a 

171 33 68. 

171 68 33. 

181 26 4a 

174 40 18. 

234 08 32. 
185 m 38. 

152 M) 62. 
171 00 41. 
172 10 24. 

47 46 07 a i  12 (XI 

275 03 1% 
m7 w 34. 
40 w 03.' 

la2 00 44 

173 45 60 in 03 a8 

D , ,, 
11 28 61.8 Ray .......... 
11 34 17.0 A8sumptlm.. 

11 66 63.9 Dunkd.... .. 
11 28 47.0 Pam. ........ 
8 20 16.1 Watsn...... 

0 02 a .7  ooanea...... 

42 24.a warren...... 

389 (10 a7 1.wb ....... 
am ne a 4  Rammy...... 

3 3~ a(17 XJOIQ. ....... 
1ao60.7 Lart ......... 

361 a3 a0 Vom ......... 
381 611 24.4 Jh .......... 

d 
l a  41.9 CLom ......... 

a54 40 23.3 Qarn er....... 

M O Q O O . ~  Q ~ E U  ....... 
lo5 03 oT.8 I DoW ......... 
332 00 1 0 . ~  . V a g n e  ...... 
351 OB 30.1 Dow. ........ 
352 10 1u.9 Qluner ....... 

217 ,15 01 . .CllntOn;..... 
244 10 4L1 UutTa10.. .... 

95 I33 ,531) Long ......... 
117 b3 6.3.3 Blini ......... 
!2" 40'13.0 %Ibt .......... 
a42 00 80 . RaMoq....... I 
953 4S 48 Cumhorlsnd. 
857 DB W kewvlord.. ... 1 '  

Dlntenco. 

I 
- 
Feet. 

- 

17887.10 

32930. M 

172K1.11 

a1m. 66 

6537.08 

i m .  m 

lW2.5 46 

14004.28 

24374.50 

lti57a. 69 

6700. 

5327.88 

@no. RS 

MS. 47 

3631.13 

43w. 08 

112% 41 
8111. &I 

lZoU7.62 

4m. M! 

624.1 
M51. W 

883% 8 
057. a 

mi. a 

8001.8 

4 m 4  
4972.8 

1 No chock ou tliltl posltlon. 



U. a. COABT  AH^ &ODEPIC StiPtVOft. 

UEOURAPELIO POSITIONB-Continued, 

Dupage. ... . . . 
Dewitt. ..... ., 
bfenok.. . . . . . . 
Rut.. . . ~. . -. . . 

fitstion. 

3.365270 
3.818398 

a 
3.631480 

Bupplemcntary 
polnu-Contd. 

Rooldord Csthollc 
Church: splre, 
1820.' 

Mlnoak cethollc 
Church, splre, 
1m.r 

D , , ,  

a58 68 38 
0 31 41 

11 03 4s 
170 89 05 

= 

Latitude 
and 

longltude. 

e , , ,  

178 68 2R 
180 31 40 

191 oa a8 
350 38 45 

0 , ,a 

42 1s 00.37 
89 04 67.00 

40Ml6.M) 
89014s.88 

38 67 49.13 somiaec 

as lis 17.41 
89 08 la78 

--- 

139 2868.8 
178 34 M.8 
348 12 .vL3 

319 2824.! 
3<58 34 M.1 
100 13 M I  

Cocagne ... . .. . 
Dow . . . . . . . . . . 
Sturg ess... . ._. 

b g n e  .___.._ 114 14 00 
172 13 44 

294 13 2R 
352 13 43 

3.271376 
a 0411325 
3.217882 

a . 1 m  

Dlrtanw. I 
Meten. 
- 

2uw. 1 
2072.0 

1230.1 
4280.6 

1888.0 
1101.3 
1851. e 

1335.3 
231.1 

- 
Foot. 

7434.7 
0797.9 

4056.4 
14043.6 

01% 8 
a813.2 
5418 0 

4380.9 
7% 2 

1 No check on thin posfllon. 

DESCRIPTIONS OF STATIONS. 

This list of descri tions of stations ma be convoniently consulted 
by reference to the l f  * lustrations at  the en B of this publication or to the 
index. All azimuths given in the descriptions are reckoned contin- 
uously from true south around b west to 360°, south being Oo, west 
W', north 180°, and east 270'. b e r e  rnT etic azimuths we given 
they are indicated as such. The distance etween the station and 
reference mark is the horizontal distance unless otherwise noted. 

In general except where the contrary is specifically stated, the sur- 
face and underground mark q e  not in contact, so that a disturbance 
of the surface mark will not necessarily affect the underground mark. 
The underground mark should be resorted to only in cases where 
there is evldence that the surface mark has been disturbed. 

The name and dates iven in each description immediately aftor 

lished, the date of the establishment of the station, and the date when 
the station was last recovered. 

Any person who finds that one of the stations herein described has 
been h t u r b e d  or that the description no longer fits the facts is 
requested to send such information to the Director, U. S. Coast and 
Geodetic Surve , Washington, D. C. 

The standar L9 station and reference marks (see Fig. 1) referred to 
in the following descriptions and notes consist of a disk and shank of 
bronze cast in one piece. The disk of the station mark is 90 milli- 
metem in diameter, with a hole at the center surrounded b a 20- 

"U. S. Coast and Geodetic 3 urvey Triangulation Station. For infor- 
mation write to the Superintendent, Washin ton, D. C. $250 fine or 
im risonment for disturbing this mark." Tfe  shank is 25 millimetors 
in gametor and 80 millimeters long, with several grooves cut around 
it to The name of the station 

mark. 

the county refer to the c fl 'et of party by whom the station was estab- 

millimeter equilateral tri le, and has the following inscribed s eEend: 

and t f? e year in which i t  was established are stamped on the station 
ve a secure anchorage in concrete. 



Special Puhlicntion N o .  85. 

1 4  5 
FIG. 1 . -STANDARD M A R K S  OF THE U. S. C O A S T  A N D  GEODETIC S U R V E Y .  

1 .  Reference mark. 
2. Bench ninrk. 
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The standard reference mark, shown in Figure 1, is the same size 
and shape aa the station mark, with an arrow on t h o  top in place of 
the triangle, which, when roper1 set, points to the station. The 
le end is the same, except t K B  o w?r s “reference mark” take the place 
o B the words “triangulation station.’’ 

STANDARD NOTES ON THE MARKING OF STATIONS. 

SwJace marks. 

Note 1.-A standard bronze tablot set in tho top of a)  a square block or poet of 
concrete, (b) a concrete cylinder, c) an irr 

Note %-A standard bronze tabret w e d Q 2 i n  a drill hole in outcroppi bedrock, 
(a) and surrounded by  a triangle chiseled in  the rock, (b  and surrounded3y a circle 
chiseled in the rock, c) at the intersection of two lincs diaeled in the rock. 

bedrock. 
Note 4.-A etandard bronze tablet wedeed in a drill hole in a bowlder. 
Note 6.-A standard bronze tablet set in concreto in a depression in a bowlder. 
Note 6.-A etandard bronze tablet sot in concrete a t  tho center of the top of a tile (a) 

which L embedded in the ground, (h)  which is surrounded by a mass of concrota, 
c) which is fastened by niwns of concrete to the upper end of a long wooden pile 6 riven into tho marah. (d) which is set in a block of concrete and projects from 12 to 
20 inchea above tho block. 

lar mass o I concrete. 

Note $.-A standar 6 bronze tablet set in concrete in a d e p r d o n  in outcropping 

u?uier!j-round marks. 

Note 7.-A block of concrete 3 feet below the pound containing at the center of ita 
upper surface (a )  a standard bronze tablet, (a) a copper bolt projecting slight1 above 
tho concrete, (c) an iron nail with the F i n t  projecting above the concrete, (dra glasa 
bottle with the neck projecting a litt o above the concrete, (e)  an earthenware jug 
with the mouth rojecting a little above the concreto. 

Note &-In bed)rock, (a) a standard bronze tablet wedged in a drill hole, (b) a W d a r d  
bronze tablot set in concrete in a deprwaion, (c) a copper bolt set in cement in a 
drill hole or deprcdon, (6) an iron apike set point up in cement in a drill hole or 
de ression. 

$ole 9.-h a bowlder 3 feet below the ground, (a) a standard bronze tablet wedged 
in a drill hole, (b) a standard bronze tablet set in concrete in a depr-on, (c) a copper 
bolt set with cement in a drill hole or depression, (a) an iron spike set mth cement in 
a drill hole or deprcmion. 

Note IO.-Embedded in earth 3 feet below n e  surface ?f the qound, (a) a bottle in 
an upright pmbon, (b) an earthenwar0 jug in an upnght potnuon, (c) a bnck in 
horizontal position with a drill hole in ita upper surface. 

ReJerm murke. 

Note 11.-A standard bronze tablet, with the arrow pointing toward the station, set 
at the center of tho top of ( a )  a square block or poet of concrete, (b) a concrete cylinder, 
(c) an irregular ma88 of concrete. 

Note 1P.-A standard bronze tablet with the m w  psbting t o F d  the station, 
(a) wedged in a drill hole in outcroppk bedrock (b) set in concrete a d e p r e o n  

outcropping bcdrock, (c) wedgod in a !nll hole fn a bowlder, (d) eet m concreto in a 
de r d  on in a bowlder. %& 1S.-A standard bronze tablet, wi+ the m w .  pointing toward $e station, set 

concroto a t  the center of tho top of a d e ,  (a) wkch embedded m the ground, 
(a) which is murounded by a mase of concrpte, (F) wkch ls fuatened by mesne of. con- 
Fete to the upper end of a long wooden 110 dnven into tho mamh, (d) whch IE set 
U a block of concrete and projecte from 8 to 20 inchea above the block. 

W~neaS mark. 

Note 14.-A c o n i d  mound of eartb surrounded by a circular trench. 
Note X - A  tree marked with (a) a trbgu!ar blaze with a nail a t  the center and 

*h apex of the le, (b) a square blaze yth a 4 at the center and each cornor 
Of the square, (c)%e wi th  a standard duk reference mark aet at ita center into 
the tree. 
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IWNCI PAL IwIwr B. 

Dover  (U. 6. L. 8.) Rncine County, N'is., U. S .  Lake Survey, 1873; 1920).- 

Township, on a small knoll, 275 yards northeast of the 5. IV. Payne homestead. Tho 
station mark is a bronze tablet set in concrete as dcacribed i n  n o b  la, and the under- 
ground mark is a stone set so that  ittr upper end is 27 inches below the surfaco qf the 

Two reference atones are set in the road south of tlie station. One bears 
E t ' i 3 /  E., dbtant.318.58 meters (1,045.21 feet from the station, and the serond 
bears S. 35' 08' W., distant 190.42 meters (624.74 t)eet) from the  station. The eleva- 
tion of the  ground at the  station L 860 feet. 

Xidway(Racine County, Wis., J. S. Hilby, 1920).--About 1% miles east of Kansas- 
ville, in Dover Township, on the east side of t h e  frat  road turning south after Proerring 
the Chicago, Milwaukee & St. Paul Railway in following the  Uurlington-Racine 
highway from Burlington, mile south of t h e  tracks, 1 yard weat of the  east fento 
line of the north and south half-section road of section 6, 100 yards south of tho center 
of the section, and 3/a mile north of the  Dover t o d i p  line. Tho atation, under- 
ground, and reference marks are bronze table@ set in concrote as doscribed in notes 
la, 78, and Ila. The reference mark is on the oppoeite side of the road, 13.78 meters 
(45.21 feet) from the  station, i n  azimuth 92' 60'. 

Kansas (Racine County, WE., J. S. Bilby, 1920).-About 1 mile ea& of Kensse- 
ville, on t h e  north side of the Chicago, Milwaukee & St. Paul Railway track, 200 
y l s  east of the  13urlinqton-Racine highway croeeing, 100 yarde northoast of G. A. 

eacher's residence, and 4.33 motere (14.21 feet) north of the north and nearest rail. 
The etation, underground, and reference marka are bronze tablota set in concrete BB 
described i n  notm la, 78, and l la .  Tho reference mark is on the  opposite aide of the 
t m k ,  near the fenre line, 20.04 meters (05.75 feet) from the atation, in azimuth 
337O 12'. 

Viloe (Racine County, )Via., J. S. Bilby, 1920).--About 3 4 miles esst of Burling- 

west of R O E ~ W O O ~ ,  on t h e  summit of what is known as the  Dover ni l1  de, 40 yards 
east of the  wagon road crwing  leadin acroaa the track from the  P. $IBCunningham 
farm, and 5.93 meters (19 46 feet) sou& of the south and neareat rail. The station, 
underground, and reference m a r b  are bronze tableta set in concrete aa described i n  
notes la, 7a, and l la.  The reference mark is on the Bnme side of the  track, near 
the fonco line 18.48 meters (G0.63 feet) from the  atstion, i n  azimuth 287' 51'. 

Wilmont (kacine County, W k . ,  J. S. nilby, 1920).--hbout 1 mile east of the 
Chicago, Milwaukee & St. haul Railway station at Burlington, on the  south side of 
the  track, 80 yards west of a tower at tho intersection of the  Chicbaqo, Milwaukee & St. 
Paul Railway and the Minneapolis, St. Paul & Sault Ste. Marie Railway, 10 yards weat 
of a highway croesing, and 4.41 meters (14 47 feet) south of the eouth and nearest rail. 
The etation and underground marks are bronze tableta set i n  concrete as dcecribed 
i n  notea In and 7a. Tho reference mark is on the wmo side of tho track and i s  a 
bronze tablet set i n  tho concreto bas0 of the block signal mechanhm, 8.20 meters 
(20.90 feet) from tho station, in azimuth 105O 66'. 

mile Osst of tho 
Chicago Milwaukee & St. haul dailway station a t  I3urlinRton, on tho north side of 
the track, 20 yards northwest of tho switch signal for tho ea& end of the lhnlin ton 
yards, 220 ards east of the extension of Kane Gtrect, on the  north bank of the2irst 
cut  we& o r t h o  signal tower at tho crossing of tho Chicago, Milwaukee & St. Paul 
and the Minneapolis, St. Paul & Sault Sto. Mario Itailwaysand 8.GO meters (28.22 feet) 
north of tho north and nearest rail. Tho stntion, underground, and reference marks 
are bronze tablets set in concrete 08 described in  notes la, 7a, and 11s. The refcrenco 
mark is on the eame side of the trark, near the fence line, 10.22 meters (33.53 feet) 
from the station, in aeimuth 119' 38'. 

1920).-At nurlington, about 385 
yards enat of tho Chicago, blilwaukeo & St. Paufkailway station, on tho north sido 
of the track, 330 yards wt of the  intersection of Markot and Mcllonry Street8, on tlie 
north edge of Market Street, 65 yards north of semaphore signal No. 20/S, a i d  27.18 
meters (89.17 feet) north of the north and nearcrtt rail. l 'ho station, underground, 
and reference m a r h  are bronze tablob set i n  concreto BP described in notes la  7a, 
and lla. The reference mark is on the  aame side of the track, near the fence h e ,  
9.68 metera 31.70 feet) from the station in azimuth 97' 55'. 

Oconto ( k wino County, Wis., J. 6 .  h l b  , 1920).--About f J  milo west of the rail- 
road stntion at Ihxlington, on the south si& of the Chicago, hilwaukee & S t .  Paul 

About 1% miles east of L nsasville, i n  tho aouthwest uartor of section 6, Dover 

ton, on the  south side of the Chicago, Milwaukee & St. Paul .K ailway track, 1% miles 

Oneida (Racino County Wis. J. 8. Dilby, 1920).yAbout 

Burlington (Racine County, Wia,, J. 6. nilb 
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Railway track 330 yards east of the Ihrlington gravcl and sand it, 100 yards east 
of the Wpitch dgnal for the gravel pit aiding, and 6.42 meters (17.7ffeet) aouth of the 
eouth and newest rail. The station, underground, and referenco marks aro bronze 
tableb set in concrete aa dmcribed in no ta  la,  7a, and l la .  Tho reforenre mark ia 
on the same side of the track, near the fence line, 13.79 meters (45.24 feet) from tho 
ahtion, in azimuth 262' 35'. 

Lpng (Racine County, Wb., J. S: Bilby, 1920).-About 1 milo west of the railroad 
stahon at Burlington, on tho south side,of the Chcago, Milwaukee & St. Paul Railway 
track, 220 yards east of a highway crossing, 135 yards weet of the Racino County avel 
and eand pit on the highcat ground of the cute betweon tho gravel pit and the hi away  
crossing, and 16.16 meters (53.02 feet) aouth of the south and noaraet rail. Tgc sta- 
tion, underground, and roference marks are bronzo tablets set in concrete aa deacribed 
in notes la, 7a, and l la .  Tho referonce mark is on the same side of the track, near 
tho rorncr of a field, 38.29 metera 125.02 foet) from the shtion, in azimuth 60' 1G'. 

Kenouhha (Wahorth County, &E., J. S: Bilby, 1920).-About 1 milo east of Spriq 
field, on tho north sido of the Chcsgo, mwaukeo & St. Pful liailway truck, B/L1 mifi 
eaet of a wagon r o d  crossing 05 yards weat of the east mntch signal for the passing 
track a t  SprmgGeld, 220 yards eaat of ihc west end of the first cut caat of Springfield, 
and 15.30 meters (50.39 feet) north of tho north and nearest mil. Tho station, under- 
round, and rofercnce marks are bron+e tablets set i n  concrete aa doscribed i n  no ta  

fa, 7a, and l la .  The reference mark 1s on tho same sido of tho track, near tho fenre 
l b ,  16.50 metere (64.13 feet) from.the station, i n  azimuth 260' 66' 

Buaeau (Walworth County WB., J. S. Uilby 1920).-About 4v milca oaat of 
Elkhorn, on tho north side of the Chcago, Milwaukeo & St. Paul Railway tmck, 220 
yards north of adistnct sclioolhouse, near the weet fenco line of tho fir& road crmin 
east of Elkhorn, whichhas un clectncdangersigiisl, and 6.95 motors (19.52 feet) north o? 
tho north and nearest rail. Tho station, underground, and rcferenco marks are bronzo 
tnblcttl set in concrete aa described i n  note8 la, 7a, and lla. Tho rcferenre mark is, 
on the sumo sido of the track, but on the opposite aide of the road, 22.65 metcra (73.98 
feet) from tho station in azimuth 232' 03'. 

Whistle (Walworth County Wis., J. S. nilby 1920).-About 4v milea eaet of 
Elkhorn, on the eoutli sldu of tho Chicago, hllwauftee & St. Paul Raifway track, 330 
yards enst of nn old north and south grado for a inilrond trnck, on tho south bank of 
the second dcop cut west of a road crossin 13 yards from the edge of tho bank, and 
24.35 meter8 (70.89 feet) from the south an fnea ra l  rail. The station inark is a stake 
2 by 4 inches in aim, with a mi l  in the top, end tho refcrcnce mark is a stake 2 by 
4 inchfg in size, with a cross sawed in tho top. Tho reforence mark is on the same 
side of the track near the fence line, 14.22 motera (46.05 feet) from tho station, i n  
azimuth 279' 44'. 

Bank (Walworth Count 1% J. S. Rilbp, 1920).-About 4 milea enet of Elk- 
horn, on tho south aide ofil io dhicajio hlilwaukcc & St. Pau&&ilway track, 275 
yards cant of a post marked "SccLion 5, "9 yards from the edge of the bank and 11.28 
motere (37.01 feet) south of tho south and neareat rail. The slation mark is a stako 
2 L 4 ixichee insize, With a nail !x i  the top, and the rcfercnve mark is a stake 2 by 4 
i n d w  in size, m t h  a crossaawed in the top. The refcrcnce mark is on the same side 
of tho track, near the fence line, 7.01 metors (24.97 feet) from the station, in azimuth 
142' 01'. 

\\'is., J. S. nilby 1920 -About 4 miles east of Elkhorn, 
on tho north Bide of the Ckcago, Milwaukee k St. lkaul Railway track, 165 yards west 
of culvert Xo. 161, near tho second curve enst of Elkhorn, on the north bank of a 
deep cut, and 14.86 motcrs (48 72 foot) north of the north and nearest rail. Tho sta- 
tion, underground, and referonce marke are bronzo tablcm act in concrete LW descbribcd 
in notm la,  7a, and lla. Tho reference mark is on the s m o  sido of tho truck, near 
the fenco lino, 14.83 meters 48.65 feet) from the station in  azimuth 184- 68'. 

on tlio south side of tho Chicago, Milwnukce & St. Paul Railway tmck on tho pwk 
of the firet rho east of Elkhorn, directly north of tho residence of G, 'k. )Vilkcrson, 
and 3.G2 metrrs (11 3 8  feet south of tho south and nearest rail. Tho s tn t~on~  under- 

Pa, 7a, and l la .  The refcrcnce mark is on tho anmo side of the track, near the fence 
line 12.50 metcirr (41.21 feet) from the station in azimuth 314' 48'. 

Ejkhorn (\Valworth County, Wis., J. S. bilb , .l920).-At Elkhorn, about !25 
yards east of the Chicago, MLhvnukee & St. Paul k d w a y  station, on the north tnde 
of the track, 30 ards northwcst of tho fro' h t  statiou, 46 yards north of South Wit+ 
consin Street, 68 yards southwest of tlio %&horn Idumber Co, ofire, 21.93 metera 

Iron (Walwortli Count 

Iowa (Walworth ('ounty, t Vis., J. S. Ijilby, 1920).-Alout 2 miles eaat of Elkhorn, 

?round, aud reference mar 1. -8 aro bronzo tablets mt in concrete aa described in notes 

--- 
For notesln rogard to iuarkliig ofstatloussou 1). 19. 
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71.95 feet) north of the north and nearest rail of the main line, and 4.33 motera (14.21 
!Get) south of the south and nearest rail of the Eagle Division. The station, under- 
ground, and reference marks are bronze tablets set in concrete as doacribed in notes 
la,  7a, and 11s. The ref6rence mark is on the opposite side of the Eagle Division 
tracks, 18.33 meters (60.14 feet from tho station, i n  azimuth 108" 57'. 
Forest (Walworth Countv, tv is J. S. Bilby, 1920).-About * mile west of Elk- 

horn, on the south side of ihe Chi&go hfilwaukee & St. Pauhai lway track, 135 
vards west of the west switch signal for the siding a t  lhkhorn mile west of 1)nllas E. 
bavis's Holstein dairy farm and 2.05 meters (6.73 feet) south of the south and noareet 
rail. The station, underpound, and reference marks are bronze tablets set in con- 
crete as deecribed in notes l a ,  7a and 118. The reference mark in on the opposite 
side of the track, near the fence h e ,  16.84 meters (55.25 feet) from the station, in 
azimuth 265" 51'. 
Fond (Walworth @unty, Wis., J. S. Bilby, 1920 .-About 2 miles west of Elk- 

horn, on the north side of the Chicago, Mdwaukce 2 St. Paul Railway track, in the 
muthweat comer of the second field M mile eaet of a road which ~ u n s  north and south 
past Delavan Prairie Dietrict No. 7 school, and 18.60 meters (61.02 feet north of tho 
north and nearest rail. The station, underground, and reference mar h s are bronze 
tableta set in concrete as described in notes la, 7a, and 11s. The reference mark is 
on the same side-of the track, near the fence corner, 15.22 metere (49.93 feet) from 
the station, in azimuth 25" 44. 

Elorence (Walworth County, Wis,, J. S. Bilby 1020).-About 1% miles oset of 
Delavan, on the north side of tho Chicago, hlilwaufree & St. Paul Itailway track, 35 
yards east of tho second road crossing eaet of the cit limits of 1)olavan and 3.07 
meters (10.07 feet) north of tho north and nearest mif. The station, underground, 
and reference marks aro bronze tablota set in concreto as dcscribcd in notes la ,  7a, 
and lla. The reforonce mark is on tho opposite side of tho track, near the fence 
line, 13.38 meters (43.90 feet) from the stntion in azimuth 204' 19'. 

Delavan (Walworth County, Wis., J. S..Biib , 1920)+bout mile east of the 
railroad Station a t  Delavan, on tho south sido orthe Chicago, Milwaukeo & St. Paul 
Itailway track, 100 yards east of the first road crossingeaet of the cit limita of Delavan, 
and 2.34 meters (7.68 feet) Bouth of the south and riearcst mil. '$he statiori, under- 
ground, and refererice marks aro bronzo tablets set in concreto @ described in notes 
la, 78 nnd l l n .  Tho referenco mark is on tho oppoaito side of tho track, near the 
fence h e ,  12.33 meters (40.46 feet) from tho station, in azimuth 100" OY. 

Wis., J. S. nilby, 1920).--hbout % milo eaet of Darien, 
on the north side of tho &icago, Milwaukee & St. Paul h d w a y  track, 150 yards 
west of a wagon-rmd croeaing, on the northwest bank of the third cut east of Darion, 
and 6.11 meters (20.05 feet) north of the north and nearest rail. The station, under- 
ground, and reforonce marke aro bronzo tableta sot in concreto aa describod in notes 
la, 7n, and l la.  Tho referenco mark is on the eame aido of tho track, nom the fence 
lino, 15.68 meters (61.44 feet) from the station, in azimuth 218" 33/. 

Darien (Walworth County, Wis., J. S. l$ilby, 1920).-At Darien, on tho south sido 
of tho Chicago, Milwaukee & St. l'aul Itnilwny track, 125 arda west of tho railroad 
station, 4 yards north of tho west side of tho shed of tho Xurker Coal Co., botwcen 
the side t n c k  for the coal shed and the pnesing track, niid 7.24 meters (23.76 feet 

referenco marks are bronzo tabletaset in concrete as doscribed i n  notes In, 7a, and 11s. 
Tho roforence mark is on tho opposite sido of the track, near tho fence lino, 21.94 
motem (71.98 feet) from the station, in azimuth 1 5 8 O  42'. 

Wis., J. S. Bilby 1920 --About 2 miles we& of Darion, 
on the south side of tho Clkago, hlilwaukoo k St. kaul Ibilway track, 80 yards weat 
of the road leadin north from Allon Grovo 125 yards west of tho railroad bridge, 
and 8.74 meters (2f.67 feet south of the south and nearest rail. Tho ststion, under- 

la, 7a, and l la .  The roferenco mark is on tho samo aido of tho truck, near t h o  fenco 
line, 17.46 motors (67.28 feet) from tho station, in azimuth 50" 07'. 
Dodge (Walworth County, Wi., J. S. Bilb , lgZO).-About M m i l o  east of Allen 

Grovo railroad etation, on the eouth side of the Zhicago, Milwaukee & St. Paul Railway 
track, 150 yarda nortliesst of Theodore LangkoItz's residence, on tho south bank of 
a deep cut, and 10.59 metera (34.74 feet) south of tho south and nearest rail. Tho 
station, undorground, and referonce marks nro bronze tablote set in concrete as 
deacribed in notcs l a  7a, and 11s. Tho roforenco mark is on tho ~ a m o  side of tho 
track, nearthefencel~no, 22.14 meters (72.64 feet) from thostation,in&muth 70°01'. 

Dunn (Walworth ('ount 

south of the south and nearest rail of the main line. The station, undorground an d 

Door (Walworth Count 

ground, and referenco mar L are bronze tablcta sot i n  colicreto as describod in notes 

For notas In regard t o  marldng of stations nee p. 19. 
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Dane (Rock County, Wis., J. S. Bilby 1920 -About 3 4 miles eaet of Clinton, 
on the north s ide of tho Chica Milwahee 1st. Paul K i l w a y  track, near the 
center of the first curve woat o f i l l e n  Grove, and 10.66 meters (34.62 feet) north of 
the north and nearest rail. The station, underground, and reference m a r b  are bronze 
tableta set in concreto as described i n  nota la, 78, and 11s. The referenco mark is 
on the  efbino side of the track, near the fonce line, 19.25 meters (63.16 feet) from the 
station, i n  azimuth 240’ 05’. . 

Oslumet  (Rock County, Wis., J. S. Bilb ,1920b--hbout 2% miles east of Clinton, 
on tila north side of the Chicago, hlilwau&m & St. Paul Railway track, 200 yards 
west of a wagon-road crossing, 100 ards east of the Allen Grove sign marked “Station 
1 mile,” on the edge of the north gsnk of a cut, and 8.74 meters (28.68 foot) north of 
the north and nearest rail. The station, undorground, and reforon& marke a& bronzo 
tableta set i n  concrete 118 dmcribed in notes la, 7a, and lla. The reference mark is 
on tho aame sido of the track, near tho fence line, 15.43 meters (50.62 feet) from the 
stntion, i n  azimuth 226’ 1:Y. 

Burnett (Rock Count mile east, of Clinton, 
on tho north side of the d k ~ o .  Milwaukee & St. Paul Railwav track. 65 vards east 

Wis., J. S. Bilby, 1920).-About 

of t h e  first rond croasiiig eaet Zf‘Clbton, 80 yards oaet of tho &ma hdre &gxd con- 
trolling the enst ond Of the  yards at Clinton, and 8.75 motera (28.71 foot) north of tho 
north and ncareet rail. The station, undorground, and roferenco marks aro bronze 
tablets set i n  concrete 88 doscrilmd i n  notos la, 7a, and lla. ‘rho reference mark ie 
on the  Barno side of the track, now the fence line, 12.02 motors (39.44 feet) from the 
station, i n  azimuth 228O 44‘. 
Clinton (Rock County, Wk., J. S. Bilb , 1920).-About % mile weat of the rail- 

road station at Clinton, on the eouth side orthe Chicago, Milwaukee & St. Paul Rail- 
way track, 250 yards west of the c r d n g  of a road which rum north and eouth in  front 
of tho Uowmun Dairy Co., about 220 yards west of tho Bowman I h i r y  Co., near the 
west end of tho first cut  woet of Clinton, and 6.25 motors (17.22 feet) south of the south 
and nearest mil. Tho station, underground, and referenco marks aro bronzo tableta so t  
in concreta aa doscribed i n  notee la, 7a, and lla. The rofereiico mark is on the eame 
side of the track noar tho fence line, 9.92 meters (32.56 feet) from the station, in  
nzimuth 305’ 21’. 

BufTalo ltqck County Wis., J. S. Dilby, 1920).-About 184 d o e  weat of Clintoll, 

of the first section line road crowing weet of Clinton, i n  an orchard, and 17.02 motors 
(55.84 feet) north of the north and nearest rail. Tho station, underground, and refer- 
once mnrks are bronze tablets eet i n  concrete aa described in notm la ,  7a, and l la .  
Tho referenco mnrk ie on the north side of tlio railroad property line fence, 20.48 meters 
(G7.19 feet) from the station i n  aximuth.264’ 09’. 

BayAeld (lipck County *EL, J. S .  Bilby, 1920).-About 2% miles weat of Clinton, 
on tho south side of t h e  dhicngo, Milwaukeo & Bt. Paul Railway track, mile esst 
of a rond crming, 150 yards west of railroad bridge No. E 85, on the south bank of a 
cut and 8.65 meters (28.38 ieet) south of the south and neareet mil. The station, 
underground, and rufercnco marks are bronzo tablots sot in concrete 88 described i n  
notoe In, 7a, and lla. The referonce mark is on tho same sido of the t m k ,  near tlio 
fence line, 17.39 motera (57.05 foot) from the station, in azimuth 277O 17/. 

Barron (Rock County, Wis., J.  S. Bilby, 1920).-About 7 d e s  east of Beloit, on 
the south side of the Chicago, hfilwuukoe & St. Paul Railway truck, mile enst of a 
road crming, 100 yards northweet of railpad bridge No. E 180 and 15.32 meters (43.71 
feet south of the south and nenrost mil. Tho station, underground, and reference 
m a r b  are bronze tablets set in concrote 88 described i n  notos la, 7a, and l la .  The  
reforonce mark is on the same side of the track, near the fQUCe line, 14.41 metors (47.28 
feet) from tlio station, in azimuth 267’ 15’. 

aehland Rock County, Wis., J. 6. Dilby 1920).-About 6 milea Qat of Beloit, on 
the south si60 of the Chicago, hiilwaukee & kt. Paul Railwav track, 150 yards weat of 
a road crossinyi 3%) yards east of railroad bridge No. E 184, 110 yards enst of the Porter 
sign -ked Station 1 milo,” and 1.96 motors (6.43 feet) south of the south and 
neareat mil. The station, underground, and reference marks are bronzo tablets eet 
in concrete aa doscribed i n  notee la, 7a, and 11s. The reference mark is on the m e  
aide of t ho  track, near the fence line, 11.66 metere (98.22 feet) from the etation,nin 
azimuth 22O 2Y. 

Cut (Rock Oounty, Wis., J. S. Bilby, 1920 -About 6% miles east &.Beloit, on the 
north side of tho Chicago, Milwaukee & St. ljaul Railway track, 7 d o  east of the 

on the nort L side of the bbcago, hhlwaukue & Bt. Paul Rai < way track, M mile west 

lailroad station a t  Portor, on the north edge of u rocky cut, 90 yar 9 8 wost of railroad 

Nor notesin regard to m a r u g  of slotlons seo p. 18. 
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bridge No. E 184 and 6.17 metera (20.24 feet) north of the north rail. The station and 
reference marks are h e  stakes 2 by  4 inches in size. The reference mark is on the 
aame aide of the traci, near the fence Line, 15.60 metera (60.86 feet) from tho station, 
in azimuth 82O 65’. 
Cave Rock County, Wk., J. 5. Bilby, 1920 .-About€i~mileaeastof Beloit, onthe 

railroad station a t  Porter, 150 yards east of the ea& end of the first deep cut aut of 
Porter, on the north bank of a deep fill, and 1.78 metars (5.84 feot) north of the north 
and nearest rail. The station and referencemarksare pine stakes 2 by  4 inchesin size. 
The reference mark is on the aame aide of the track, along tho edge of the fill, 19.00 
meters (62.34 feet) from the station, in  azimuth 68O 46’. 

?&organ. Rock Coun,ty, Wis., J. S. Uilby, 1920).-About S miles east of Beloit, on 

wagon road crossing leading south acroea the track from Morgan’s farm, 1 mile ea& of 
the Beloit Junction sibs, % mile west of hforgan’s spur track, and 2.18 meters (7.15 
feet north of the north and neareat rail. The station, underground, and reforence 

reference mark is on the oppoaite side of the tmck, near the fence line, 24.38 meters 
(79.99 feet) from the station, in azimuth 8 O  33’. 
Long (+k County,.Wis., J..S. Bilby, 1020).-About 1% miles east of Beloit, on 

the south slde of the Chicago, Milwaukee dc St. Paul Railway track, 80 yards west of 
the oint of tangency at the enst end of the socond curve east of fieloit, 330 yards wost 
of &loit Junction, and 1.78 meters (5.84 foet) south of the south and nearest rail. 
Tho station, underground, and refcrenco m a r h  aro bronze tablets sot jn concreto as 
described i n  notes la, 7a, and 11% The reference m k  is on tho opposito side of tho 
track, near the fence line, 17.71 metors (58.10 feet) from tho station, i n  azimuth 
148’ 13’. 

81im (Rock County Wis., J. 6. Bilb , 1920).-About 1 mile east of the railroad 
station at Beloit, on the south side of tKe Chicago, Milwaukeo & St. Paul W w a  
track, 165 yards east of the East Grand Avenue croasing over the  track, 100 y a r d  
east of .the point of tangency of the second curve ea& of Beloit, and 1.50 metora 
(5.12 fcct) south of tho south and nearest rail. Tho station mark is a pino stake 2 b 
4 kchea in size, with a nail i n  the top, and tho reference mtuk is a similar stako w i d  
a croas sawed on tho top. Tho reference mark i n  on the opposite side of tho track, 
near tho fence line, 16.22 meturs (53.22 feet) from tho station, i n  azimuth 157’ 23’. 

8hort I b c k  County, WiR., J. S. Bilby, 1920).-At Uoloit, on the south sido of.tho 
mile eaet of the railroad station, 

25 yards west of the post marked “Beloit Junction 1 mile,” 66 yards southeast of tho 
intersection of Short Street and St. Paul Avenue, 85 nrds west of the  croaain of 
St. Paul Avenue and the Chicago, Milwaukee I% St. A u 1  Railway track, and 8.65 
meters (8.69 foet) south of the south and nearreat rail. The station and undorground 
marks aro bronze tablets set in concrete aa d m r i b e d  in notes la  and 7a. Tho rcfvr- 
enco mark L a bronze tablet set i n  the north curb of St. Paul Avenue, 21.14 meters 
(69.36 foot) from the  station, i n  azimuth 191O 27’. 

Beloit (Rock County, .Wls., J. S. 13i!by, 1920.)-At Beloit, on tho railroad station 
platform, on the  north side of tho Chca  blilwaukeo & St. Paul M w a y  track, 
0.605 meter (1.98 feet).east of tho edge o E b r i c k  walk loading south from the west 
Bido of the railroad stauon, and 4.87 motors (16.98 foet) north of the north and nearetct 
rail. The atation mark is a bronze tablet aet in the  brick-paved platform of tha 
railroad station. The southwest corner of tho railroad station is 12.49 motctra 
(40.98 feet) from tho station, in aLimuth 210’ 04’. Tho southwest comer of the south- 
west post of the covered railroad station platform is 11.55 meters (37.89 feot) from tho 

north si d e of the Chicago, Milwaukee & St. 4 a d  Rsilway track, % mile enst of the 

the north si 6 e of the Chicago, bhlwaukee & at. Paul Railway track 2 yards east of tho 

mar k s BTQ bronze tableta ect in concrete aa described in notes la, 7a, and 11s. The 

Chicago, 6 ilwaukee & St.  Paul Railway track, 

station, i n  azimuth 163’ 04’. 
st860 Line Rock County, Wis., J. 8. Bilby, 1920).-At Boloit, on tho weostside of 

the Chicaw. id ilwaukee & 8t. Paul R d w a v  track. 330 vards south of tho railroad 
atation, 26yarde northwest of a State lino pht, 65 b d s  huth of tho iutorsection of 
Bhirland Avenue and ;the @road track, and 2.90 motors (9.51 feot) wost of the wost 
and neared rail. l ’ b e  station does not mark the State boundmy. Tho statioii, 
underground, and reference marke are bronze tablets set in concrete aa doecribed i n  
notes la, 7a, and lla. The reference mark is on the same sido of t h o  track, near the 
corner of a lon shod 22.11 meters (72.64 foot) from the station, in azimuth 22&O 11’. 
Flat (Winn%ago bounty, Ill:, J. 8. IJilby, 1920 -About 1% milessouth of Boloit, 

Wis., on tho east aide of the Chcago, Milwaukee &. 8t. Paul Railway track, 100 yards 
south of a signpost marked “Railroad croesing 1 mile,” 100 rde north of tho south 
switch signal for the yards at Beloit, and 2.62 meters (8.60 g t )  east of tho enst and 

For notes 111 regard to  marklnp of statlonn seo p. IO. 
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ncarcst rail of the main track. The station and reforenco marks are pine stakes 
2 b y  4 inchoa i n  sizo. Tho station mark has a nail with a croaa on it and tho referenco 
mark haa a croeasawodin tho top. The roferonco markis on tho m o  side of tho t m k ,  
near tho fence line, 11.13 meters (3G.52 foot from tho station, i n  azimQth 300’ 37’. 
Limit (Winnebago County, Ill., J. S. Ailby, 1920).-About l?’ miles eouth of 

Beloit, Wis., on tho eaat side of the  Chicago, Mrlwnukoe & St. Paul Itailwa track, 
mile north of tho signpost marked Station 1 mile,” 30 yards northeaat of &e sign- 

post marked “Yard L i n t , ”  on tho edge of tho bank of a radroad cut, and 19.33 motem 
(G3.42 foet) oaat, of the  eaat and noarcst mil. Tho station and referenco marka are 
pino stakes 2 b y  4 inches i n  size. Tho station mark haa a nail with a crom on it, and 
tho rofcrenae mark haa a crom aawod in the top. Tho roforonce mark is on the aame 
sido of tho track, near tho fonco line, 21.82 meters (71.59 feot) from tho stadou, in 
azimuth 35’ 14’. 

Shaw (Winnebago County, Ill., J. S. Bilb;, 1920 .-About 1 mile north of Rocktou, 

of tho ai post marked “Stauon 1 n l o , ”  100 yards south of bndgo E 224, 270 yarda 
wcst of tK rosidonco of G. Shaw, 3 yards south of a farm road croeaing where the road 
leadin Vest from Shaw’s barnyard c r o ~ ~ c s  tho track, and 2.67 motors (8.70 foot) 
weat of the wost and noarest A. The station, undorground, and roferonce marks 
are bronze tablets ect in concroto as described i n  notee la  7a, and lla. The rofercnce 
mark is on tho same side of tho track, near the fence,hne, 9.57 motors (31.40 feet) 
from tho station, i n  azimuth i28’ 28’. Tho elovation of tho station mark is 229.844 
meters (754.080 feot and of tho rofcrenco mark 229.688 motors (763.668 feet). 
Rockton (Winnebngo County Ill., J. S. Bilby, 1920).-At Rockton, about 16 yapla 

east of the Chicago, hhlwaukoo k St. Paul l+lway station, 40 yards north of a mdm 
w i t c h  signal which ie southeast of tho mlway station, 140 p r d s  south of a coaf 
t ip  lo, and 8.81 meters 22.34 foet) west of thu west and nearest rail. The atation and 

Tho roforonce mark is a bronze tablet sot i n  tho edge of the concreto sidewalk. Tho 
rofcronce mark is on tho same side of tho track, 2.69 motors (8.83 foet) from thc ~ta. 
tion, i n  azimuth 236’23’. The olovation of the station mark is 227.647 meters 
(746.872 feot) and of tho referenco mark 227.486 moters 746.344 feet). 

on the weat eide of the Chicago, Milwaukee, & St. Paul Railway track, 80 yards south 
of the south end of tho railroad bridge over Itock Ri\.er, 100 yards north of a tipple 
for loading molding a n d ,  30 yards eaat .of Johnson brothem’ barn, and 7.01 meters 
(23 fwt)  west of the west and nearwt rad. The station, undorpund,  and reforence 
m a r b  are bronze tablota sot in concroto as described in notes la, 7a, and lla. The 
referonce mark is on the aame aide of tho track, near the fence line, 9.99 meters 
(32.78 feet) from the station, in azimuth 121’ 28’. The elevation of the etation mark 
is 222.867 metore (731.180 foot). 

1920).-About 1% milea south 
of Rockton, on the et+ mde of the Chlc~go, hhlwauke & St. Paul b l w a y  track 220 
yards north of the rrulroad bridge E 650, 160 yards iiorth of the north end of a iarge 

@n for Rockton, and 6.95 metera 
82.80 &et) eaat of the east and nearest rail. Tho sfstion, underground, and reference 
marksaro bronze tableta sot in  concreteaa deedbed lanotea la 7a, and l la .  The refer- 
ence mark is on the oppoai+ side of the track, near the fence h e ,  22.48 metpm (73.75 
feet) from the station, m avmuth 71’ 41’. The elevation of tho ataaon markis 226.726 
motors (740.689 foet). 

A d a m  (Winnebago County, Ill., J. Y. Baby 192O).-About 2 milos aouth of 
h c k t o n ,  on the west eide of the Chicago, hiilwaukee & St. Paul ltailway track, on 
extenaion of tho east rail of tho tan ent to the muth 30 yards weet of the eouth end 
of a large gravel pit, 376 rude norkoaet of Charlie kunteman’s residence, and 6.34 
motors (17.62 foet) west or the  weat and neareat rail und, and 
bference marks are bronze tabletsaet in concrote a8 doecribed in notee la,% and lla. 
Tho reference mark ia on the o caite side of the track, 16.63 meters (Ei0.M feot) from 

(756.228 feet and of the roferonce mark 229.979 meters (764.623 feet). 

b k t o n ,  on the east =de of the (Jucago, M n u k e e  & 8t. Paul I b l w a y  track, at 
the in te rn t ion  of the em! rail ‘tangents, 926 yards north of a road c+ 60 yards 
north of a post marked Station 1 m h , ”  270 yards northeast of Phi& Black’s 
rwidence, and 6.78 meters (18.96 foot) east of the east and nearest rail. The dation, 
undegound,  and reference marks are bronze tableta set in concrete LIB described in 

on the wost side of the Chicago, Ndwaukeo & St. 4 aul Itailwaytrack, 80 yarda south 

unzorground marks are b ronzo tablcta sot in concruto aa doecribod in notoa la and 7a. 

Bond (Winnebago County, Ill., J. S. Uilby 1920).-A b out 1 mile  eouth of Rockton, 

Alexander (Winnebago County, I$, J. S.. Bilb 

avel it) 40 yards south of tho south yard 

The station, unde 

the station in azimuth 246’ 26 PP . The elevation of the station mark in 230.498 meters 

Roscoe ( & innebago.County, Ill.,. J. 8. Zlyby, 1920).-About 2% .milea aouth of 

- 
For notes in  regard to marking of statlorn seep. 19. 
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notes la, 7a, and lls. Tho referonce mark is on tho aame sido of the track, nmr tho 
fonce line, 7.21 motem 23.65 foet) from the station, in  azimuth 254’ 19’. Tho eleva- 

231.510 meters 759.575 feet). 

on tho W e s t  ffldo of the track, W mile north of brid o 558 over a wagon road crossing, 
140 yards southwest of the northeaat cornor of &car A. Punk’s fann and 107.05 
meters (351.21 feet) wost of the west and nearest rail. The station, underground, 
ttnd roference marks are bronze tableta sot in concreto aa deacribed i n  notos la, 7a, 
and lla. The referenco mark is on the side of the track, directly north of the 
station and near the fenco line, 114.98 meters (377.23 feot) from the station, i n  azimuth 
175O 61’. 

Brown (Winnobago County, Ill., J. -S. Bilb 1920).-About 4% miles south of 
Rockton, on the west side of the Chicago, hdkaukee & St. Paul ltsilwny track, 
t?4 yards south of brid e 558 E over a wagon road crowing, 325 yards south of Oscar A. 
h n k ’ s  midence, ant8.63 meters (28.31 feet) weat of the w a t  and nearest rail. The 
etatioa, underground, and reference marks are bronze tableb set in concreto as 
d e a d b e d  i n  notes la, 7a, and Ila. The reference mark is on the same side of the 
Z m k ,  near the fence line, 5.07 motors (18.63 feet) from tho station, i n  azimuth 10Go 16’. 
Tho elevation of the station mark is 222.750 meters (730.806 feet) and of tho  reference 
mark 222.318 metors (729.388 feet). 
Bureau (Winnebago County, lll., J. 9. Bilby, 1920 -About 5 miles south of 

Rockton, on the oest side of the Chicago Milwaukee & kt. Paul Railway track, 160 
yards south of rdroad  bridge E 560, on the ea& bank of a doop cut  betwoen the rail- 
road and tho river, 100 yards north of tho north end of the picmc and camping erounda 
on J. S, Johnson’s farm, 300 yards northortst by eaat from J. 6. Johnson B reaidcnce, 
and 4.43 meters (14.44 feet) eaat of the esat and nearest rail. The station and reference 
marlpa are elm stakes, each with a nail i n  tho to and a croaa filed on the nail. The 
r e r n n c e  mark is on the aame side of the track, 3.85 meters (12.63 feet) from the 
a t i o n ,  i n  azim.uth 30° 00‘. 

Calhoun (Winnebago County, Ill., J. S. Bilby 1920).-About 5% milos south of 
Rockton, on tho east sido of the Chicago, blilwadcee & St. Paul Railway track, 100 
yards north of railroad bridge E 564, 100 yards eaat of J. L. Johneon’s barn, west of 
the picnic and camping ground, and 1.69 meters (5.64 feet) east of the east and nearest 
rail. The station and reference marks are green stakes, each with a nail in  tho top 
and a c r m  filed on the nail. The reference mark is on tho oppoaito sido of tho track, 
12.50 meters (41.01 feet from the station i n  azimuth 1 2 2 O  42’. 

dounty Ill., J. S. bilby, 1920).-About 1 mile north of Latham 
Park, on the west a% of the dhicago, Milwaukee & St. Paul Railway track, SO yards 
eouth of railroad brid o E 666, 130 yards north of the “Station 1 m l e ”  sign, and 
6.85 meters (19.20 feet7 west of the west and nearest rail. The station mark is a stake 
2 by 4 inches in size, with a nail with a crow filed on the head, and tho refurence 
mark is a stake of the same size with an arrow sawed in the top. The roforence mark 
b on the same side of.the track, 4.11 meters (13.48 feet) from the station, in azimuth 
126’ 60‘. Tho elevation of the station mark IE 225.421 metera (739.669 feet). 

Latham (Winnebago Oqunty, Ill.,J. 5. Bilby, 1920),-At Latham Park, 4 pards north 
of the north end of the radroad stabon, on the  east ado of the Cbcago, Wwaukeo & 
St. Paul Railway track, 25 yards northwest of the northweat corner of a large ice house, 
80 yards north of the section tool house and 2.07 motem (8.79 feet eaat of the eaat nqd 
nearest rail. The station, underground, and roference marks are b ronze tableta act m 
concreto as deecribed in nota  la 78, and lla. The reference mark is on the opposite 
aide of the track, just north of the northwest corner of the railroad station platform, 
13-86 motors (45.47 feot) from the station, in azlmuth 300’ 13/. The elevahon of the 
sfstion mark 18 220.974 meters (724.979 feet) and of the reference mark 220.701 meters 
(724.083 feet). 

Case Wmnobap County, Ill., J. S. Bilby, 1920).-About mile south of Latharn 
Park d r o a d  etation, on the ea& aide of the Chicago, Milwaukeo & St. Paul Rai lmy 
track, 160 yards south of railroad bridge E 574,lO yards north of a wagon road crossing, 
200 yards southeast of him. L. P. Crowell’e barn, and 3.88 meters (12.73 feet) ea& of 
,tho eaet and nearest rail. The station, underground, and roforence marks are bronze 
tablets wt i n  concrete aa dwribed  i n  notee la 78, and lla. Tho reference mark is 
.on the same side of the track, near the fence L o ,  9.92 meters (32.66 feet from the 

(726.488 feet). 
mile south of 

Latham ar &ad etshon, on the east sido of the Chicago, Milwaukee & St. Paul 

tion of tho,etation mar k ia 231.256 metors (758.712 feet) and of the reference mark 

Boon (Winne 6 a o County, Ill., J. S. Bilby, 1920).-About 4 miles south of Rockton, 

Carroll (Winneb 

station, in azimuth 107’ 64’. The elevation of tho atation mark is 221. l3 4 meters 

C ~ E I U $ ~  (Winnebagp County, Ill., J. B. Bilby, 1020).-A@ut 

For noteah rogard tomklq 4lN.aUms see p. 19. 
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w w a y  track, 200 yards eouth of railroad bridge E 576, and 1.91 motem (6.27 feet) 
eaat of the oaet and nearcat rail. Tho station and reference marks are stakes 2 by  4 
inchw in Size, each with a nail in tho top and a cros  filed on tho nail. The referenco 
mark ifl on the opposito sido of tho track, noar the fence lino, 16.67 meters (64.69 foot) 
from tho atation,-in azimuth 107' 53'. 

Christian (Winnobog0 County, Ill J. S. Rilby, 1920).-About N mile south of 
Latham Park, on the cast rtido of tho ?%icago, Milwaukee & St. Paul Railway track, 
1 yard south of a wa n road crossing, 160 yards north of the "Station 1 milo" sign, 
and 3.30 meters (10.8&oet) east of the oast and nearest rail. Tho station and reference 
marks are stakca 2 b 4 inches i n  aze, cnch with a nail in the top and a cpoas filed 
on tho nail. The ro$?rence mark is on tho opposite side of tho track near the fence 
h o ,  19.47 motors (63.88 foct) from the station, i n  aziniuth 102' 48/. 

Clark (Winnebago County, Ill. J. S. Bilbv, 1920).-About l y  milee eouth of 
Latham Park, on tho east aide. of the Chicago, hlilwaukce & St. Paul Railway track, 
200 yards south of a road crossing, on tho ea& bank of the deep cut eouth of the road 

and 6.72 motcrs (22.05 foot) east of tho east and noarost rail. The station 
z e x r e n c o  marks aro s t a k a  2 by 4 inchca in aim, each with a nail in tho top and 
a cmea filed on tho nail. The rcfcrrruco mark ia on the eamo aide of tho track, near 
tho fence lino, 7.48 motors (24.54 feet) from tho ststion, i n  azimuth 349O 30'. 

Clay (Winnobago County, Ill., J. S. Bilbv, 1920).-About 1v milos eouth of Latham 
Park, on tho west side of tho Chicago, Mawaukee & St. Paul Railway track, at the 
south end of a dcop cut, and 5.10 xnctors (16.73 foct) wost of tho wcet and narcs t  
rail. Tho station and rcforcnco marks aro &kea 2 by 4 inchca i n  aiZo, each with a 
nail in the top and a cros filed on tho nail. Tho referonco mark is on tho eame aide 
of tho track, 7.81 mc%ers (29.62 foet) from the station, i n  azimuth 214' 5y.  
Clinton Winnebago County, Ill., J. S. Bilby, 1920).-About 2 m l w  south of 

Latham Par k , on tho w a t  sido of tho Chicago, Nllwaukoo & St. Paul Railwa track, 
6 yards north of railroad bridge E 580, and 2.11 metcra (6.92 fcot) west of d o  wod 
and nearest rail. The station ifl marked by a grocn enpli stako with a nail i n  tho 
top and a crow Glcd on tho nail. The rufcrenco mark, on%o Bame side of tho track, 
9 a bolt lioad in tho north ond of the bridgq, with an arrow and wording atampod on 
it, 6.73 moters (22.08 feet) from tho atation, u1 azimuth 12" 03'. 

Ill., J. S. Bilbv, 1920).-About 2 y  miIm south of 
Latham Park, on tho west ai$; of tho Cli icw,  6lilwaukoe & St, Paul Rajlway track 
30 arde eouth of a privnto drivctway, 40 yards cast of Sam Black's raidcnce, and 
7.dmotcrs  (20.12 fuct) wwt of tlio west and noarest rail. Tho Rtatioii, underground, 
and reforence marks aro bronze t b l o t s  sot i n  concroto 88 dwribcd  i n  not(% la ,  7a, 
and Ila. The reference mark is on the oppoaita aido of the track, noar tho fonce 
line, 23.76 meters (77.95 foet) from the station, in azimuth 270' 05'. Tho clavation 
of the station mark is 222.931 metors (731.399 foot). 

Cole8 Winnebqo County, Il!., J. S. Bilby, 1020).-About 5 @e8 north of Rock- 
ford on L e  west sido of tho Chicago, hlrlwaukco & St. Paul W w a y  track, 2 yard8 
mu& of George Brown's privata lano, 270 yards enst of his reaidence, and 2.51 meters 
(8.33 foot) woat of the west and nearest rail. Tho station, underground, and referonce 
marks are bronze tablots sot i n  concrete aa dascribcd in  n o t a  la, 7a, and l la .  The 
reforenco mark on the aame sido of tho track, near tho fenco line, 11.80metors 
(38.71 feet) from tho station, in azimuth 65" 30'. The elevation of the station mark 
18 224.095 motors (738.171 foot). 

County, Ill., J. S. Bilby, 1920).-About 4 4 milea north of Rock- 
ford on &e & of the Chicago, Milwaukee & St. Paul L i l w a y  track, 12 v d e  
mu& of the railroad bridge E 590, 325 yards east of Winnebago County Farm dome, 
and 1.87 metam (6.46 feet) cad of the oaet and noam rad. Tho stakon, underground, 
and referenco marks are broiize tablets sot in concreto aa doecribed in  notee la, 7a, 
and l la .  The roference mark L on tho oppoeite aide of the  track, 21.05 motem (69.F 
feet) from the station, in azimuth 134O 23'. The olevation of the stahon mark III 
217.181 metars 712.536 fcot). 

Uook (Winne ago County, Il!., J. S. Bilby, 1920.-About 3 4 m i l a  north of Rock- 
ford on the west sido of the C h c  ilway trsck, 30 yards 
north of railroad bridgo E 692, l r i a r d e  north of an old limo kiln and 2.00 inotora 
(6.76 foot) w& of tho west and nearoat rail. Tho stetion and roforanco marka am 
wee 2 by 4 inchca in aim. Tho station mark stnko baa a nail, with a 9 filod on 
Ita head, 111 the top. Tho refprcnce stako haa an arrow sawed on top and IE on the 
&me Bide of .tho track, 2.77 mctcra (9.m foot). from tho station, in azimuth Wo 07/. 

Ruby ('Winnebago County, 111. J. S. Bdby, 1920).--About St/ milor, north of 
bckford, on tho cast sido df tho &hicap, MiIwaukoo & St. Paul dailway track, 80 
Yards eouth of sn old limo kiln, and 6.51 metors (21.36 feot) east of tho east and noarest 
rail. Tho station and rcforenco mark8 am &kea 2 by 4 jnchea i n  size, each with a 

Genet (Winnebago Count 

Jonee Winneba 

& (5 
hlilwaukoo & St. Paul 
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nail i n  tho top and a croea fled on tho nail. The rofercnco mark is on tho aamo sido 
of tho track, 13.64 meters (44.75 feet from tho station, in azimuth 15' 57). 

Rockford, on the east aide of tho Chicago, Milyaukco & St. Paul Railway track, 40 
yards north of the Rockford Country Club golf links, and 6.51 mctcrs (21.313 icet) esst 
of tho ea& and ncar& rail. Tho etation mark in a stako 2 by 4 inchm in size, with 
a nail, with a cram filed on ita head, in  tho top, and tho rcfercnco mark is a m k o  of 
the =me size with a n  arrow sawed in tho top. Tho rcferenco mark is on tho -0 side 
of the track, 9.09 meters (29.82 feet) from tho station, in  azimuth 14' 57). Tho cleva- 
tion of the Ststion mark ie 221.738 mctem (727.485 feet) and of tho rcferenco mark 
222.390 meters (729.625 feet.). 

Cumberland (Winnebago County, I!L, J. 6. Pilby, 1920).-About 2% milos north 
of Rockford, on the east mdo of tho Chicago, Milwaukee & St. Paul Railway track, 10 
yards weat of tho Rockford Country Club golf links, 435 yards north of a road crosmg, 
t h k  road bcing an exterwion of North Mam Strcet, Rockford, on the cast bank of the 
first cut  north of tho abovc road crossing, and 5.36 mctcrs (17.59 feet) osst of tho csst 
and nearest rail. The station, underground, and rcferenco marks arc bronze i.ableh 
eet in concrete &B described in  notes la ,  7a, and lla. Tho rcfcrcncc mark is on the 
eame tide of tho track, near tho fcnce lime, 7.90 mcters 2G.12 fcct) from tho station, 
i n  azimuth 295' 00'. The clcvation of the station mar I, is 224.435 mctors (736.334 
feet) and of tho refcrenco mark 223.648 mctcrs (733.752 fact). 

Dekob (Winnobag0 County, Il!., J. S. p i b y ,  1920).-About 2 milca north of h k -  
ford, on tho west sido of tho Chipgo, Mdwaukco & St. Paul Railway track, at tho 
North Main Street extension c m n  , west of tho golf links, 4 yards wcst of the ccntor 
ol tho highway, and 4.23 meters (18.88 fcct) west of thc wcat and ncarost rail. Tho 
etation, underground, and reforenco inarks aro bronze tablota Act in concroto as 
deecribed in nom la, 7a, and lla. Tho refcrenco mark is on tho opposito aido of tho 
track, near tho fence line, 15.80 motcra (51.84 fcot) from tho atation, in azimuth 274O 
04'. Tho clevation of the &ation mark b 224.614 meters (736.021 feet) and of tho 
refcroncc mark ie 224.520 meters 736.613 fcct 

center of Rockford, on the e& mdo of n'orth Main Strcot a t  ita intorawtion with Brown 
Avenuc, 60 yards northwoet of Foreat Viow hbbcy, 20 yards omt of 13cn Carey's storo, 
and 1.66 meters (5.45 feet) caat of tho east and near& rail of tho strcct-car track. Tho 
station, undcrground, and reforence marks are bronzo tablnts sct in  concreto as 
described in notes la ,  7a, and 11s. The rcfcronce mark is on the op ositc sido of tho 

The clcvation 

Crawford (Winnebago County, I 1 I . ,  J. S. Bilby, 1920).-About 3 milcs north of 

Forest (Winnebago County, I I I., J. S. Bil b. y, 1020).-About 1% milos north of tho 

street. 17.03 motore (55.87 feet) from tho station. in  azimuth 130' 54 P . _- _. 

of the' &tionmark i's 227.093 meters 745.054 feet). 

the center of Rockford. on tho ea& side of Nor& Main Street. 20 vards northcast of 
Burton (Winnebago County, Ill., i . S. Rilb 1920l-About 1% milce north of 

the intersection of North Main Street and Bwton Avenue, ebst df North Rockford 
W. C. T. U. Hall, northwest of the cemctery tool house, and 1.20 mctcm 3.94 fcot) 
east of the east and noarest rail of the atreot-car track. Tho station, un d erground, 
and reference marke aro bronzo tablcta ect in concrete &e d w n b e d  in notes lo, 7a, 
and 11s. Tho reference mark i s  on tho same side of tho atrect, near tho fence lino, 
4.58 meters (14.96 feet) from tho atation, in azimuth 293' 09'. Tho olcvation of tho 
station mark irr 227.700 mctcm (747.075 fuct). 

Guard (Winnebago County, Ill., J. S. Bilb , 1920).-At Rockford, about 32 yards 
south of the  intersection of duard and h'orth L a i n  Strecta, on the cwt side of North 
Main Street bctwccn tho curb and tho mdowalk, 75 ards north of the intorsection of 
Salem and North Main Streeta, 25 yards northwcd of gcnnedy 's rcsidoncn, 4.70 meters 
15.62 feet) east of tho east and neareat rail of the atrcot-car track and 0.94 mctcr (3.08 I Wt) eaet of tho onat and nearest curb of North Main Street. Tho station, undcr- 

qround, and rcferenco marks are bronze tablets act in concrotc aa dmribcd  in  notcs 
a, 7a, and lla. Tho rcforencc mark is on the oppositc mdo of tho street, i n  tho curb 

lawn, 14.56 moters (47.77 fwt) from the station, in azimuth 123' 23'. Tho elovation 
of the dation mark u 222.081 mctem 730.570 foot). 

cornor o 1 the  intersection of North Blain Street and John Street, noar tho cutb, in 
North Main Street mdowalk, 35 yards northivwt of tho ublic wstering trough, 0.74 
metor 2.43 foet) north of tho north and neareat curb ofJohn Stroot and 4.00 motcra 
(13.42 !e&) north of the n q h  and nearoat rag of the atroot-cqr track. Tho sttition 
mark is a bronze tablet Bet m the concrete sidewalk. There 1s no reforonce mark. 
The elevation of tho station mark ia 221.365 motors (728.262 foet). 

John IVinnohago County, Ill., J. 6 . Bilby, 1920).-At Rockford, at tho northwmt 
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Church (Winnebago County, Ill., J. S. Bilby, 1920 .-At Rockford, at the south- 
weet corner of the intersechon of John and North C b urch Stroeta, i n  tho concrete 
walk just north of the south side of Johii Stroct sidewalk, 0.76 meter (2.49 fect) from 
tho curb, and 4.72 meters (15.48 foot) weat of tho west and noareet rad of tho strcct- 
Far track. Tho station mark ia a bronzc tablot set in the concrete sidowak. There 
m no refcronco mark. Tho elovation of tho station mark L 221.657 meters (727.220 
feet). 

Park (Winneb o County, Ill., J. S. Bilby, 1920).-At Rockford, on tho rim of a. 
largo sewer Inant%! on tho cast side of Church Street, juet north of Park Strcot at 
tho curve i n  Church Stroct, 2.14 inetcrs (7.02 feet) west of tho cast and n w w t  curb, 
and 1.61 meters (5.28 feet) east of the east and nearest rail of tho streot-car track. 
Tilo station i R  markcd b.y a c r m  cut on tho north cd o of tho iron rim of tho manhole, 
and the m m o  “l’nrk’’ i also ~ t s ~ ~ p c d  on tho rim. &hero b no reforonce mark. Tho 
elevation of tho stntion mark is 222.028 meters (731.390 feet). 

Peach Winncba o Count , lll., J. S. nilby, 1920).--At Rockford, at tho iuter- 
eection of h c w h  a n j  Korth diurch Strecta, in tho concreto sidewalk of Peach Street, 
near tho weat curb of n’orth Church Stroct, 20yardsnorthoaatof DoctorTuite’srcaidenco, 
0.46 metcr (1.51 fwt) w a t  of tho west and nearest curb of North Church Street, and 
6.77 metcre (18.33 feet) west of tho weat and near& rail of the street-car track. Tho 
station mark is a bronzc tablet set in the concrete mdewalk. Thero L no referonce 
mark. Tho elovation of tho station mark is 222.761 meters (730.842 foot). 
Western (Winrwbago County, 111., J. S. Bilby, 1920).-At Rockford, on the oxten- 

aion of South Church Street, on the aouth aide of the Chicago & North Western Railway 
main wtalbourid track, 90 yards west of tho railroad station, 60 yards eouth of the 
freight station, and 1.38 meters (1.53 feet) south of tho south and near& rail of tho 
marn w e a h u n d  track. Tho station mark ie  a eteko, with a nail having a crow fild 
on tho hcad, i n  ib top. There k no roforerice mark. 

Bench mark I &-At Rockford, Winnebago County, Ill., in tho south face of the 
Chicago & North WVestcrn Railway stahon, in tho center of $0 wost wing (used for 
baggngc and oxpress), 3 foot abovo tho ground. A brass dmk. Elovation, 224.482 
meters (736,488 feet). 

Bench mark H &-At Rockford, %%nebago County, Ill., in tho oast faco of the 
nost o h u .  about 12 feet south of tho centor of tho cntrmco and 2.5 fwt abovo tho 

ound, ,lacod b nibtake 1 foot north of U. S. Geological Survoy bonch mark “720.” 
?brass diak. ELvation, 219.488 meters (720.104 feet . 
tho east (front) fncu of tho post ofico, about 11 feet eouth of tho contcr of the entrance. 
An alumilium dink slarnpcd “720.” Elovation, 219.485 niotcrs (720.094 foot 
First (\Vinnobugo County, Ill., J. S. Bilby, 1920).-At RocMord, on d o  south 

sidu of tho Chicago & North Western Railwa tmck, n d o  east of tho railroad eta- 
tbri, 8 yarde cwt ol overhead bridgo 463 whwh ia over tho tracke at South I”irut Strtwt, 
5 yards c u t  of tho first switch si rnal ea& of First Strob, and 1.70 rnetcrs (5.57 feet) 
~oul l i  oi tho wuth and narcat  r d .  The station mark is a stnko 2 by 4 inrhcs in  &e, 
wilh a nail with u crosa filcd on tho hcad, in ita top. The rcferonco marks aro tho 
nearcat southcast and nortlicnat) corncrs of tho east stono abutment (north and south 
on whic i tho ccntrnl eupporlin timbcm reat. They aro S) 11.37 meters 37.30 feet] 
from the &ation in neimuth 117 07’ and (3)  12.13 meters 139.80 foot) from t o station 
i n  azimuth 144’ 27’. Tho olevation ol the southeast comer of the oast stono abutmod 

Bench mark G. S. 720 (U. S. G. S.).-At Rock i ord, Winnobago County, Ill., in 

P I \ 
224.044 lnctcrs (735.051 feet). 
Fourth Winnebago County, HI., J. S. Bilby, 1920).-At Rockford, at t he  intor- 

eection of h w a u k e c t  and Eourth Stroots. i n  tho brick navcmont of Kiahwaukoe 
Street,, 0.51 muter 167 fcct) from tho edge of tho bridge plinking over the Chicago & 
North Western Rshway trucks, 7.00 maters (22.97 feet) southweat of tho southwest and 
nearceL rail of tho stroot-car trncks, and 11.45 motere (37.57 foot) eaet of tho west 
o u ~ d c  cdgo of tho bridge. Tho station mark iS a bronze tnblot eot in concrote in 
tho brick pavement. Thcro i s  no reforonce mark. Tho elovation of tho etation mark 
18 229.952 metwe (754.434 feet). 

I11 at 
tho corner of South h E t  and Walnut Stroota, on tho southwoet cornor of t h o k c k i b r d  
City Dall, about 6 inchcs abovo the sidewalk. A crosa with t h e  letters “U. M.” 
stamped in tho stono foundation. Elevation, 227.300 inetare (745.733 feot). 
Gregory (Winnebago County, Ill., J .  S. Uilby, 1920).-At Rockford, at the south- 

weat corncr of Gregory aud Kishwaukm Stroeta, 111 tho edge of the brick pavement, 
0.76 meter (2.49 foe%) from tho curl, whern Gregory Stroet eidownllc onds at the wost 

Bench mark C 7  (city bench mark).-At Ilockford, ‘Winnobag0 Count 

For iiolcs 111 rcgord LO mnrkhg of stations 800 p. 18. 

101881°-22-3 



30 U. S. COAST AND GlCODETIC SURVEY. 

curb of RiElhwaukeo Streot, 3.96 motcrs (12.99 feot) west of tho west and noarcst rail 
of the streetcar track, and 80 yards south of tho Kkhwaukeo Garage. Tho station 
mark iS a bronm tablet sot i n  concreto in tho odgo of tho brick pavement. Them is 
no reference mark. The elevation of the station mark is 226.873 meters 744.333 feet). 

eaet aid0 of Kwhwaukco f%rect, 50 yards south of its intersection wth Elghtccnth 
Avenue, directly opposite Anderson Uros. Manufacturing Co., in a curb lawn, 3.59 
meters (11.78 feet) ea& of the on& and nearest edge of the brick pavement, and 0.97 
meter (3.18 foct west of the wmt and nearcst edge of tho concrete sidewalk. Tho 
station and un e ound marks are bronzo tablets set i n  concretu ns dwribed  i n  
notes l a  and 7s. T h  ere L no rcfcrcnco mark. Tho elevation of the station mark is 
225.663 meters (740.303 feet). 

Ill., J. S. Bilby, 1920).-About 2% milea south of 
Rockford, on tho oast side of kishwaukoe Stroct, just north of where tho Chlcago, 
B u r l i m n  & Quincy Railroad t rwk crowea, i n  the cnst edge of tho concrcto ave- 
ment, 10 yards northeast of tho wakhnian’a shdter, 80 yards northc!mt of Rack giver  
School, 0.155 meter (0.51 foot) wcat of tho cast and ncarcst edge of tho concrete pave- 
ment, and 3.36 motera (11.02 feet) east of the enst and noarost rail. The station mark 
L R bronze tablet sct i n  tho concrctc pavement. The rcforcnco mark is on the samo 
sido of the track, near the fcnco line, 10.51 metcrs (54.17 feet) from tho station, i n  
azimuth 284’ 24/. Tho elevation of the station mark L 219.362 metcm (719.657 feet) 
and of tho rcfcrence mark 218.818 meters (717.905 fcct). 

192O).-About 234 milea south of 
Rockford, on the east mdo of t6e Chicago, Burkqton & Quinc Railroad track, 80 
yards north of a wagon-road crossing, 100 yards north of a scmapKore mal, and 6.82 
metma (22.38 feet) & of the east and near& rail. Tho slation, underground, and 
reference marks are bronzo tablets set i n  concrete a8 described i n  note? la, 7a, and 
lla. The rcforcnco mark is on the samo side of the track, ncw tho fcnco line, 7.27 
motera (23.85 fnot) from tho station, in  azimuth 242’ 56’. Tho elevation of the station 
markis  223.259 meters (732.476 fect). 

Du a e (Winnebago County, lll., J. S. Jjilby, 1920).-About 278 mnilos south of 

yards south of a wagon-road crowing, 50 yards nort f of a signal tower, 35 yards muth 
of a sornaphore s i j p l ,  and 4.94 meters (16.21 fect) enst 01 t.ho cast and nearcat rail. 
Tho station, underground, and rcfercnco marks are bronze tablets set in concreto aa 
dwribcd  in  notes la ,  7a, and l la .  The refercnc-o mark is on tho same Rido of tho 
track, near the fcnco lino, 9.80 motem (32.15 fmt) from tho station, in  azimuth 
284’ 51’. Tho elevation of tho station mark is 221.402 mctctm (726.383 fect). 

Edgar (Winncbano County, Jll., J .  S. Hilby, 1!)20).-About 4 milos south of Rock- 
ford, on thc ea& d e  of tho Chicago, Burlinfiton & Quincy Railroad track, f /  milo 
north of Camp Grant passcn cr station, GO ards northeast of an open-air transforrncr 
atation, and 1.89 meters (630 foet) ewt  o r t h o  cast and nearest mil. Tho station, 
underground, and referonco marks are bronze tablob set in  conrrctc as dcscrilwd i n  
notes la ,  7a, and l l a .  The reference mark is on tho opposito sido of tho track, 8.97 
meters (29.43 feot) from the station, in azimuth 09’ 44/. Tho elovation of tho station 
mark L 225.392 meters (738.817 feet). 

Grant (Winnebago County, Ill., J. S. nilby, 192O).-About 5 milw south of Rack- 
ford, on the c a d  sido of tho Chicago, l3urlin~,.ton & Quincy Railroad track, % mile 
south of Cam Grant railroad station, 165 nrth dircctl ea& of Camp Grant watcr 
tower, 20 yar& north of a battery box whici is just s o u d  of tho point of tangency of 
tho ti& curve muth of Cam Grant railroad Rtation, and 1 .62 mctcrs (5.32 fwt) east 
of the cost and nearcat raif: Tho station, underground, nnd rofercnco marks aro 
bronze tablets set i n  concreto as dcwribcd in notea l a ,  7a, and l l a .  Tho rofercnco 
mark is on the mmo sido of tho t w k ,  6.27 mctcra (20.57 feet) from tho station, in  
azimuth 94O 55/. Tho elevation of the etation mark L 224.227 metors (735.051 fwt) 
and of thc rcfcrence mark 223.796 meters (734.237 feet 

Edwam (Winnebago County, Ill., J .  S. M b y ,  19 0 .-About 5 v  milea south of 
Rockford, on the west sido of the Chicago, Burlin ‘i uinc Railroad track, on 
the south edge of Camp Grant, GO yards south oR:lroa% b n  ‘d go 18-12, 100 yards 
north of an overhead bndge, and 4.76 meters (16.02 feet) wmt of tho wcst and nearat  
rail. The station, underground, and referonco marks are bronze tabl(?ts set i n  con- 
creto aa described i n  notea la, 7a, and l la .  Tho rcfercnco mark is on the aamo sido 
of the t m k ,  near tho fcnco line, 6.21 motcrs (20.37 feet) from tho station, in azimuth 
34O 68’. Tho elevation of tho station mark is 221.577 motcrs (726.957 fwt). 

Eighteenth (Winncba o County, Ill., J. S. Bilby, 1920).-At n0.c k ford, on tho 

Douglas (Winnebago Count 

Dewitt (\i’innebngo County Ill., J. S. Bilb 

R.ockhf  on the east side of the Chicago, I3urlin on & Quincy R ailroad trwlc, 75 

Effh ham (Winnebago County, Ill., J. S. Mlby, 1920).--About 
of Rockford, on the east mdo of tho Chicap, Burlington & Quincy 

~~ ~ 
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% milo aouth of Now Milford railroad station, 100 yards south of a road crossing, 50 
yards north of tho south cnd of tho tint. cut south of Now Milford railmad a t i o n ,  and 
7.69 mctcra (25.23 foot) cmt of tho oat and nearest rail. Tho st.ution, undqround,  
and roforcnco Inarks aro bronzo tu1)Iets sot in colicreto a8 doscribcd in  IlOtCE la, 7a, 
and l la .  Tho rcfercnce mark i H  on tho Ham0 side of tho track, noar tho fonco lino, 
6.16 m&m (20.21 fcot) from tho station, in  azimuth 279O 14’. Tho elevation of the 
station mark i~ 216.667 motem (710.848 fcot) and of tho rcforcnce mark 216.716 motors 
(711.009 foot). ’ 

F a y e t t e  (Winnobago County, lll., J. S. Bilby, 1920).-About 7% milw south of 
Rockford, on the oast sidc of the Chicaco, Burlington & Quincy Railroad track, on 
tho east bank of a dcop cut 140 yards south of a road crowing, 220 yards dirmtly wcst 
of John Gair’s rwidonco, and 7.82 motere (25.66 foc.t) cwt of tho omt and noarest rail. 
Tho station, underpound, aiid rc:ferenco marks arc bronzo tnblota sc?t in  concrete %E 
dcscribcd in nottbs la, 7n, and lla. The rcfitrcnco mark is on the earno sidc of tho trark. 
n a r  tho fcnw line, 5.80 mctcra (1!).03 foct from tho station, in  azimuth 301” IO’. 

Ford (oglo County, Ill. ,  J. S. Bilby, ld20).-About 8% miles south of Rockford, 
on the west sido of tho Chicago, Burlington Bt Quincy Kailroud tmck, 200 yards south 
of a road cromirig, 125 yards mithwcst of C. A. Smith’s silo, and 9.64 mctcrs (31.G3 
foot) wcst of tho west and ncarcst mil. Tho station, underground, and rcfcrcace 
marks arc broiizo tublctd act i n  concroto 118 dcscribcd in notos la ,  7a, and l l a .  ‘rho 
reference mark is on tho Barno sido of tho track, xicar tho fence lilic, 4.92 mctoirt 
(18.74 foot) from tho station, in azimuth 111’ 44’. Tho clovation of tlio station mark 
ie 218.938 motors (718.299 feet.) arid of the rofcronco mark 218.895 metem (718.158 foot). 

mile north of Davis 
Junction, on tho onst sitlo of tho Chicago, burlington & Quincy Railroad trnck, on 
the bank of tho fir& cut north of Davis Junction, 75 mrch sorit,h of a waqon road 
crotmiiig, 60 yards south of s signboard marked “Davis’Junction 1 milo,” id0  wrda 
n0rt.h of tho north switch tiignnl for Ihv ie  Junction yards, nearly duo cast of Glmor 
Johneon’fl rcsidoncc, and 8.23 mct.cre (27.00 foot) oast of tho cut. and iicarcst rail. 
Tho st.at,ion, undurgrouiicl, and rofcrcnco marks aro bronzo tablots set i n  co1icrot.o na 
dcacriborl in notcs In, 7n, and l ln .  Thc rcfcronco mark is on tho oppouito sido of t,he 
track, iiear tho fenco line, 24.25 mctm (70.56 foct) froin tho station, in  azimuth 
85” 47’. Tho elevation of tho sfution mark is 244.749 motem (802.981 foot) arid of the 
refercnco mark 243.969 mctcm (800.389 fcct). 

Ill., J. S. lhlby, 1920L-About 3.6 milo north of D ~ v ~ E  Junc- 
tion, on tho cast aido oTihe main track of tho Chicago, 13urlington & Quinc Railroad, 
7 yards north of a wagon road crossing, 325 yards eouthenst of C. J. Hichar&ori’s brick 
Silo, and 1.36 motcrs (4.4G foot) ws t  of tho onat and ncarost rail of tho miiin tmck. 
Tho sbtion, untlorCround, arid rclcrcnco marks aro lnonzo tahleb sct i n  concroto iu 
dcscribodin nolcsla, 7a, and 11s. Tho roforcnce innrkieon tho mmo sido of tho track 
!low tho fcnco l i w ,  24.73 mctors (81.14 feot) from the station, i n  azimuth 301’ 33’; 
Tho olcvation of tho Atalion xnnrk is 240.933 motors (790.461 foot) aiid of tho rcfcrence 
mark 240.609 nielers (789.693 foct). 

Bench mark Q. S. 780 (U. 8. (3. S.).-At Davis Jiinct,ion, Oglo Count.y, 111. in 
tho ccinent ~ $ 1  ut tho Houthoast cornor of tho IIo(.el do Rico. An aluminum disk 
Etampcd “789. 

Bench mark Permanent.--About 2 miles ocwt of Davis Junction, Oglo County, 
Ill., on tho Chicago, Milwnukco & St. Puul Railway at tlio northomt end of bridgo 
Z 284 ovor Killbuck Crcck. A cliiso1o.l squaro 011 tho northwost corner of tho ciwt 
abutmcnt. IClcvation, 233.596 motcrs (766.386 foot). 

Bench mark P. B. M. 78.--At hIonroo Ccntcr, Ogle County, Ill., 24 mctcm (79 
foet) woet of tlio (:liicugo hlilwuukoo & St. Paul lbilwny stution, i n  tho oast faco of 
tho St0110 fountlation wuli of tho olcvntor buildiug ownod b D. A. Capporly, 1.5 foot 

bolt, leaded horicoriidly into tho mueonry. l‘:lcvnt.iori. 256.942 motcrs (842.984 foot). 
Davis (0 .lo (lounty, Ill., J. S. Hillby, 1920).--Almut 1 milo north of Ilolcomb, on 

tho west R i k  of tho Chicngo, Ilurliiigt~ii & Quincy Railroad tmck, 80 p r t l s  Routh 
and 40 yards nort.11 of rout1 croeeinp, and 3.34 mctcrs (10.96 foot) wost of tho woflt 
and iicarcst rail. l‘lio Atation, u~~derground, nnd roforcnco mnrka aro broiizo tublots 
sot in  concroto as tl(!scril)cd in  notos la ,  7 4  and Ila. The rcfcrenco mork is on the 
?mu d o  of tho truck, near tho fonco lino, 10.49 mcton (34.42 foot) from the etutioii, 
in axiiniith 91” 14’. l‘he clovatioii of tlioetntion mnrk i H  244.7G9 motors (603.046 foct) 
and of tho roicrcnco mark ‘L+1.7:3‘3 mctcre (80‘2.!)43 fecit). 

Kocomb (0 lo (‘ouiitv Ill., J. S. M h y ,  192il).--About :! milo south of IIolcoml), 
on tho e&, si& of tho ( ’ h u  0, liurlinglon & Qiiincy Rdroat l  track, 011 tho north 
cnd of tho fimt cut south of Ilofcoiiil), 60 yard8 wuth of aswiich signal, aiid 8.16 motom 

Franklin (Oglo (’ounty, ill., J. S. Bilbv, 1920).-About 

F u l t o n  (Ogle (‘ount 

~lov:tt . ion,  “ ~ 0 . ~ 0 0  InctcrR (789.040 foot). 

nortliofthcsoutlionstcoriicraiid3.5fcotabovet~ioground. ‘1 Y ho contcrpoiiitofacoppcr 
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(26.77 feet) east of tho ea& and nearest mil. The station, underground, and roferonce 
m a r b  are bronzo t a l h t a  set in  concrete as described i n  mtes  la, 7a, and lla. Tho 
reference mark is on the same side of the track, near the fence line 5.96 meters (19.65 
feet) from tho station, i n  azimuth 279' 44'. Tho elcvntion of tho station mnrk is 
262.019 meters (859.641 feet) and of the reference mark 260.792 meters (855.613 feet). 

Ill., J. S. Uilby, 1920).-About 1% miles south of IIolcomb, 
on the west si& of the &icago, D u r l i n p n  & Qui": Railroad track, 75 yards north 
of a road crosing, N mile wuth of the sign marked flolrornb &tion 1 mile," on tho 
bank of a cut near tho fence lino, and 4.59 meters (16.06 feet) west of 1110 West and 
nearest rail. The station, underground, and reference marks are bronze tal)lob sot 
in concrete ae described in  notes l a ,  7a, and l l a .  Tho roforcnce mark is on the snmo 
side of tho track, npnr tho fence line 14.83.moters (48.66 feet) from the station, in 
azimuth 264' 54/. r h c  elevation of the station mark L 270.177 meters (886.406 feot) 
and of the  referonce mark 269.574 meters (884.427 feet). 

Green (0510 County, Ill., J. S. Uilby, 1920).-About 2 miles aouth of Holcomb, 
on the eaet eldo of the Chica 0, nurlington & Quincy Itailroad track, on a hi h knoll 
15 arda north of tho seconi ea&-and-west section road crowing south of I&lcomb, 
anJ9.40 meters (30.84 feet) east of tho ewt and nearest rail. The station,. undcr- 
ground, and reference marks are bronzo tahlets set i n  concrete BB described iii notes 
la, 7a, and l la .  Tho roferenco mark is on tho opposito sido of tho track, near the  
fenco line. 23.45 metors 176.94 feet) from the station. in  azimuth 85' 13/. The cle- 

Gallatin (0 le Count 

vation of the station mark is 274.212 meters (899.644 leet) nnd of the roforonco mark 
272.443 meters (893.840 foet). 

Grundy (0 le County Ill., J. S. Uilby, 1920).-About 3 miles south of Holcomb, 
on tho west mie of the ('hiago, Durlington & Quinc Railroad track, 6 yards south of 
a road crossine. 160 vards sout.hwcst of R. Ci. hli6er's residence. and 4.10 motors 
(13.46 feet) w&t of d e  west and nearest rail. 'l'he ahtion, underiround, and rofor- 
enco marks are bronze talilot23 set in concreto aa descrihed in notes la, 7a, and 11a. 
The roferonco mark is on tho eamo sido of tho track, ncar the fence lino, 13.85 motors 
(45.44 feet) from tho station, in  azimuth 81' 57'. The elevation of the station mark 
is 268.122 meters (879.664 feet and of thorofercnco mark 267.750 motors (878.443 foot). 

1020).--About M mile north of Kinge, 
on the caet side of the Cllicago, Burlington LQuincy Itailroad track, a t  tho first curvo 
north of Kinga, and 9 3 6  meters (30.71 feot) emt of the eaat and iieurest rail. The 
station, underground, and refercuce marks aro broiizo tablob set in concroto as 
dwcribed i n  notes la, 7a, and l la.  The roforonco murk is on the opposite side of 
the track, ncar the fence line, 21.87 meters (71.75 feet) irom the station, i n  azimuth 
99O 38'. The olovation of the station mark is 272.020 meters 892.462 feet). 

Hamilton (Ogle County, Ill., J. :S. 3311b 

Kin s (Ogle County, Ill., J. S. Uilby, lWO).-At Kings, a \ )out 220 yardH south of 
tho ra/fr(xd station, on the west side of tho Cllicago, 13urliiigton 61 
track, 25 yards north ol the south end of a trianwlar lot and 16.65 meters 
west of the west and ncnreRt rail of tho main hie.  
referenco marks are bronze tablet9 R e t  in  concrrte BB described in  notes In, 7a, and l la .  
Tho reference mark is on tho opposito sido of the track, near tho funco line, 33.48 
meters (109.84 foet) from the station, i n  azimuth 303' OJ'. Tho elevation of tho station 
mark is 269.402 meters (883.893 feet). 

Hancock (ogle Countv, Ill., J. S. Filhy, 1920).-About 1% mile8 south of Kings, 
on the west side of the,dhicago, Burlington & Quincy I t a i l rod  track, 100 yards eaat 
of Judgo LockWood Uailcy's residonco, and 4.23 meters (13.8s feet) wa9t of tho west 
and nearest rail. The ahtion, untlerground, and referotice nia~lcs are bronze tablota 
sot in  concrete 88 tlescribcd in  noted la ,  7a, and 1 In. The rolererico mark is on the 
oppoeite side of the track, near the forice line, 19.80 meters (64.96 fact) from tlie 
station, i n  azimuth 304' 37'. Tho elevatiou of the station mark is 264.924 metere 
(860.171 feet), and of the reference mark 26J.912 meters (865.851 feet). 

Center (Ogle County, Ill., J. S. ni lh  , 1920).--.\t Flag Center, ahout 50 yards weat 
of the railroad station, on tho south s d o  of tho Uhicago, Hurlin t,on d;: Quincy Itail- 
road track, 10 yards oast of a road crowing, 150 yards caat of thc hag  Center elevator, 
2.5 ards west of a tool house, and 2.35 motors (8.37 feot) eor1th of the south and nearest 
rairol the south track. TI10 elation, under,nt.ound, sild roiurencc inarks aro bronze 
tablote sot i n  concretc aa described in  notes la, 7a, and l la .  The referenco mark is 
on the Bnmo side of the track, near tho fcuce line, 12.98 nietcrtr (42.5!) feet) from tlie 
station, i n  weimutli 62' 40'. Tho elevation of the station mark is 262.328 motere 
(827.846 feet) and of the referencct mark 252.140 meters (827.220 feet). 

Hardfn (040 C:ouiitv, 111., J. S. Dilby, 102i)).--Ncar tho westorn outakirta of 
Itochello, on hie e d ~ e  of a fill on the right 01 way of tho Chicago, Jlurlingtoii 6 Quincy 

ror notes in rogard to marking of 8tntions 880 p. 1U. 

Tile station, underground, an 

- 
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Railroad, about 200 vards north nf tho C%icago & North Western Railway croesing, 
hetwoen tho track and a rivate road which runs alongside a largo cannery, and about 
2 yards north of a sernapfioro signal. Tho station is marked by a bronco tablet sot i n  
concreto a.9 descrilwd in noto la. There is no underground mark or reference mark. 
Tho elevation of the station mark is  241.677 niolors (792.902 foet). 

Bench mark D 7.-At ltochelle, Ogle County, Ill., i n  tho township library, i n  the 
steps just west of the main entrance on lpourth Avonuo. A bra88 disk. Elevation, 
250.898 metera (823.155 feet). 

BenohmmkE 7.-At Rochello, 0 lo County, Ill., on Eighth Street, i n  the south- 
aut corner of tho Dulilic high ~choof 3.6 foot above tho sidewalk. A b m  disk. 
Elevation, 251 .ti71 inetcra (823.G01 fuct). 
Henderson (OeloCountv. 111.. J .  S. 13iIlw. 1920~.-.2bout 2 mileesouthof Rochelle. 

on tho south si‘tlgof tho I$aliw&, 50 yardsnorth of the oint wliore tho Rochollc: 
Steward Road turns directly east, and 45 ards south of Gale Scliool No. 132. Tho 
station, underground, mid reforonce marla aro bronze tablets sot i n  concrete aa 
descriliod in  notes la ,  7n, and l l n .  ‘rho roforenco inark is on the o p p o ~ t u  aide of the 
road new the nchool fence line, 15.31 motors (60.07 foot) from tho stntion, i n  azimuth 
192’ 30’. 

Iroquoia (Ogle County, Ill., J. S .  Bilhy, I!EO).-About. 2% milessouth of Rochelle, 
on the cfist side of tho Chicago, lh~rlington LL: Qiiincy Railroad track, 10 yards south- 
east of tho contor of a road crossing, 20 yards north of u semaphore signal, and 4.52 
metors (14.83 feet) east of tho cast and nearest mil of tho oast track. Tho stntion, 
underground, and roforeiico marks arc bronze tablete sot i n  coiicrote DB descri1)od i u  
notw la, 7a, arid l l a .  Tho reforonce ninrk is on tho mnio sitIo of the track, tioar tho 
fence line, 12.40 motera 40.68 feet) from tho station, i n  azimuth 65’ 44’. Tho ole- 
vation of the stat.ion mar L is 243.133 nietors (797.67!) foot) and OF the reference mark 
242.700 metere (70ti.288 foot). 
Henry ( O j h  County, Ill., J. S. Bilby, 1920).-About 1% miles eouth of Rochelle 

on tho osst &lo of tho Chicago, 13urlington & Quincy Railroad track, W milo south 
of a conlingstntion, 200 yards north of a eornaphoro s igpl ,  and 4.27 mctors (14.01 fcct 
eaet of tho oaat and nearest mil of tho emt track. rho atalion, underground and 
reference inarks arc broiizo tablets sot in concrcte as doscribcdin notct, la, 7a, ant\ Iln. 
Tho refcronco mark is on tho enrno side of tho tmck, ncar tho fence line, 10.46 motom 
(34.32 foot) from tho station, in  azimuth 234’ 20’. Tho clovntion of tho station mark 
is 242.703 motem (796.2G8 feet) and of tho reforenco mark 242.435 moton (795.389 fcct). 
Steward (Leo (!ounty, Ill., J. S. Hilby, 1920).-At Steward Junction, about 20 y“‘d“ north by northeast of tho railroad etatlon, on tho woet sido of tho Chicago, Hur- 

mgton Pr Qmncy h i l r o n d  track and tho cast eido of tho Chicago, hlilwaukco & St. 
Paul ltailway track, 130 yards soulh of a signal towcr, 75 yakds eorith of tho ‘unction 
point of tho two railroads, and 3.70 matom 12.14 foot) west of tho west and nearcat 

ground marks arc bronzo tablute sot i n  concrolo aa doscribed in notes l a  and 7a. Tho 
refurcnco murk is on tho enmo sido of tho Chicago, hlilwaukoo & St. Paul Railway 
track and is a bronzo tablct sct i n  tho concrete bmo of a scrnaphoro Bigxirrl post, 3.10 
motors (10.17 foot.) from the station, in  aziinuth 121‘ 11’. Tho olevation of tho station 
mark is 249.824 mctors (819.631 foot) and of tho roforonco mark 249.818 meters (819.611 

Scarboro (Leo County, Ill., J. S. Dilby, 1920).-At Scarboro, about 1GO yar& 
eouth of tho rnilroad station on tho west i d o  of tlie Chicago, Nilwaukoe & St. Paul 
Railway trnck, 65 y a r b  south of tho Stnndard Oil Co.’s t n n h ,  75 yards cast of Scarboro 
public school, 30 yards northcut of J. 1-1. Soltman’s rusidonco, and 12.63 mol.cm 
(41.44 fuct) wost of tho wast and nearest mil of tho main track. Tlio stntion, untlor- 
ground, and roloronco marks aro bronao ttlblote sot i n  concreto aa described 111 notus 
In,  7a, and 1 la. Tho roforenco mark is on the same sido of tho track, n o u  tho fenco 
line, 17.34 metom (SG.89 foot) from tho station, in azimuth 22’ 1G’. Tho olovation 
of tho station mark is 248.632 metera (815.720 foot) and of tho roforonco mark 248.522 
metoivl(8l6.36t) foot). 
Fred (Loo (louiity, Ill., J. S. Bilby, 1920).-Abouta1 milo eouth of Scnrboro, on tho 

west Bide of tho (%icago, Milwaukoo & St. Paul Railway track, 30 yards aouth of a 
~ g n  markod “Station 1 mile,” 100 ynrds eaet of R. J. Harman’s barn, and just north 
of whore a lane from a wood lot back of the barn crosses tho track. Tho statioii, 
underground, and reforenco marks are bronze tablots sot in  coiicroto aa doscribctd i n  
notcs la, 7a, and 11s. The rofcrence mark is on tho opposito sido of tho track, near 
the fence line, 9.84 metom (32.28 foet) from the stution, i n  azimuth 264’ 30’. Tlio 
olevation of tho ststion mark is 249.344 mctors (818.056 foct). 

rail of tho Chicngo, Uurlington & Quincy 1 h i l r o d  truck. Tho station and undor- 

foot). 

For iiotov iii rogard to lnorkluy of ~LsUous 800 p. 10. 



34 U. S. COAST AND GEODETIC SURVEY. 

Jackson (Lee Count Ill., J. S. Bilby, 192O).-About 3 miles south of Scarborn, 
on tho east mdo of the C k n g o ,  Milwaukee & St. Paul Railwny track, 130 yards north- 
east of the point whcro tho second road south of Scarboro turns owt from the Itoxbury- 
Scarboro road and crosecs tho railroad tiack, and 50.90 mctcrs (167.00 feet) eaat of 
tho eaat and nearest rail. Tho station, underground, and referenco marks are bronzo 
tablcta sot i n  concreto as dcscribcd i n  notes la, 7a, and 118. Tho rcfcrcnco mark is 
on the mmo mdo of the track, near tho fcnco lino, 36.77 meters (120.64 fcot) from tho 
station, in azimuth 77’ 5Y. Tho elwation of tho station mark is 260.597 meters 
(854.975 feet) and of the reference mark 239.671 mvtcrs (851.937 feot). 

Jasper (Leo County Ill. ,  .J. S. Uilby, 1920).--About J 1 4  milea north of Itoxbury, 
on the east side of tho khirago, Milwaukee & St. Paul ltailway track, 120 yards north 
of a road crowing, ncm the ccntw of tho first curve north of Roxbury, on tho bank 
of a cut and 11.98 meters (39.90 foct) o.wt of tho cast and ncarcst rail. Tho station, 
undrrground, and referenco marks are bronzo tablcta set in  concrclte as described i n  
notes la, 72, and l la .  The reference mark is on tho enrnc Hide of tho trnck, near tho 
fenco lino, 9.84 meters (32.28 feet) from tho station, in  azimuth I)’ 24’. Tho elevation 
of the station mark b 265.947 motera (872.528 feet) and of tho rofcronco mark 266.021 
metcrs (872.771 feet . 
southeast of tho southeast corner of tho railroad station. on tlio ewt sido of tho Chicaco. 

Roxbury (Leo (? Jounty, Ill., J. S. Bilby, 1920).--At Roxbury, about 20 ynrde 

Milwaukee & St. Paid Railway track, 100 yards north of a road crossing, 75 yuids 
north of a grain elevator, and 6.17 motors (20.24 feet) oast of tho (*a& and nearest rail. 
The station and underground marks aro bronzo tableta Bot in coricreto as doscribed 
in  notes l a  and 7s. The rcferonco mark, on tho opposito sido of tho trick, is a bronzo 
tablet set i n  the railroad station concreto platform, 13.29 meters (43.60 fcct) from the  
station, in azimuth 145’ 33’. Tho elovation of tho station mark L 273.916 meters 
(898.673 feet) and of tho refcrenco mark 274.099 mctera (899.273 foet). 

Jefferson Leo (:ounty, Ill., J. S. Bilby, 1920).--libout 1 milo south of Roxbury, 

of tho first section lino road crowing south of Itoxbury, 30 yards south of tho sip 
marked “Station 1 mile,” and 3.51 meters (11.52 feet cnst of tho cnst and nearest n i l .  

described i n  notes la, 7a, and l la .  Tho rofcronco mark is on tho enmo sido of tho 
track, near tho fenco lino 10.36 meters 33.90 feet) from tho statioii, in  azimuth 

on tho onst si 6 Q of tho Chicago, Milwaukee & St. Paul Itailway track, 25 yaids south 

Tho station, underground, and roferonco marks aro b ronzo f U . 1 h t A  sot in  concreto as 

283’ 03’. Tho elevation of the station mar r, is 279.076 meters (918.555 feot). 

o of tho Chicago, Milwaukee & St. iJ a d  Railway track, 100 yards s o u % z  
Leo County, Ill., J, S. nilby, 1920 .-About 3 rniles south of ltoxbu 

of tho residence of Conrad Zimmerman, a!id 17 yards wuth of tho third section lino 
road crowing south of Itoxbury. Tho &ation, underground, and rcforenre marks aro 
bronzo tablots set i n  concreto aa detrribed in  notw la, 7a, and Ila. Tho rofcrencc 
mark in tho aamo side of the track, near tho fcnco h o ,  5.23 mctcrs.(l7.16 feot) from 
tho atation, in  azimuth 284’ 12’. The elovation of tho station mark is 284.080 mctcra 
(932.019 fcet . 

Daviese (lm Count Ill., J. S. Bilby, 1920 .-About 4 milcs wuth of Roxbury 
114 milce north of Welknd, on the o a t  side o tho Chicago, Milyaukco & St. Paul 
Idilway track, 5 yards enet of tho east end of an overhead road bndge, on tho north 
sido of tho fourth scction road crossing south of Jbxbury, 100 yards southeast of r a i -  
demo of L. Politmh, and 5.1U muter8 (16.93 feot) oast of tho cavt and nearest edge 
of bndgo V 30. Tho station, undcrpound, and rcferencn marks am bronzo tablcb 
set i n  concreto as drscr ibd in notea la, 7a, and l l a .  The rcfcrcnce mark is on thv 
aamo side of tho track just north of tho caat end of tho bridge, ncar tlio fenco line, 
11.55 metera (37.89 feet) from tho station, i n  azimuth 1.18’ 10’. The elovation of the 
referenco mark ls 281.797 motcrs (921.529 feet). 
Johneon (Lee County, Ill., J. 8. M b y ,  1920).-Abaut 1 milo north of Wolland, 

on tho weet side of the Chic hfilwaukw & St. Paul ltailwa track, nmr  the conter 
of tho first cut north of W t x n d ,  100 yards south of rdilrodbritlqo V 69, and 8.72 
meters (28.G1 fect) wcst of tho wcst and ncarost rail. Tho station and roforenco marks 
are stakes 1 by 4 inchca in  size, each with a nail i n  tho top and a crow filed on tho 
nail. Tho referonco mark is on the same sido of the track, ncar tho fenco lino, 6.09 
metora (19.98 feet) from the atation, in  azimuth 186’ 11’. 

Ill., J. S. nilby, 1‘320).--About 1% miles south of Wolland, 
on tho east sido of tho Cl?cago, Milwaukoo & St. Paul Itailway track, 100 yards north 
of the second road caroming south of Welland, 160 yards south of railroad bridgo V 36, 
140 yards north of tho point of tnngoncy of tho fir& curvo south of Welland on tho 
bank of a cut, and 7.35 meWrs (24.12 feet) cast of tho east and noarcat rail. b o  stor 

=ne (La Salk Count 

For nom In rogerd to msrklng of 8totloiis 8eo p. 10. 
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tion, underground, and rcfcronco marks aro bronzo tablets set in concreto 0s decribed 
in  noks l a ,  7a, and I la .  Tho rcfcrcnco mark L on the Kme sido of tho track, near 
tho frnco line, 6.11 meters (20.05 feet) from tho station, in azimuth 301' 12/. Tho 
olwation of the station mark is 268.263 meters (847.318 feet) and of tho rcfcrenco mark 
258.106 meters (847.098 feet). 

Kamkakee (La Sallo County, lll., J. S. Bilky, 1920).-About 2% milea north of 
hkndota, on tho w(.,st side of tho Chicago, hlilwaukoo & St. Paul Railway track, 
ncar tlio fence line, 80 yards north of a road croeaing, and 13.27 inctcrs (43.54 foct) 
west of tliu west and ncarwt rail. Tho station, und.erground, and reference mark6 
aro bronzo tablets act in concrete na described in n o t a  l a ,  7a, and l l a .  The rofcrcnco 
mark is on tlio tnmo side of tho track, near tho frnco line, 13.91 meters (45.ti.1 feet 

metcrs (805.714 fcot) and of tho reference mark 245.532 mctcrs (805.850 fcet). 
Kendall(1:a Salle County, lll., J. S. Uilby, 1920).-Aborit 1 milo north of llondota, 

on tho wmt sido of the Cliica 0, Milwaukee & St. Paul Railway track, near tho ceuter 
of the  first cut north of Meniota, and 10.70 metcre (35.11 feet.) weat. of tho wcst and 
nearest rail. The station, undoqpund,  and rcfcrcnco marks are bronzo tablota set 
in concrete ne described in  n o h  l a ,  7a, and l la .  Tho roforencc mark is on tho eame 
side of the track, ncar tho fence lino, 10.71 nie tm (36.14 foot) from tho station, i n  
azimuth 169' 53/. The elovation of tho ahtion mark L 237.576 motere (779.447 feet). 

Mendota (La Selle County, Ill., 3 .  S. 13ilby, 1920).--In tho northern part of hlon- 
dota, 80 yards north of tho hfondola p i g h  School and in tho school grounds, about 6 
yards weet of the intomcction of 1,mcoln Avctnuo and nigh Strcot. The station, 
underground, and refcrenco rnarks are bronzo tablctcl sut in c0ucrct.e aa dwribrd in 
nota  la ,  7a, and 11%. The refercnco mark is ou tho eamo sido of Lincoln Avenuo, 
at tho cdgo of tho high school running track, G.23 motere (20.44 foot) from tho station, 
in azimuth 86' 3s'. Tho clcvation of tlio station mark iS 231.920 inctcm (760.892 fcct . 

way track, 25 yards wt of ovcrhoud bridgo V 48f/i, and 6.26 metore (20.54 feet) west 
of tho wmt and ncarwt rail. Tho station and undrrground innrks are bromo tablob 
wt in concrete na described in  notcs l a  and 7a. Tho rcfercnco mark is on the samo 
eido of tho track and ia a bronm t b l c t  Net i n  tho coiicroto abutment of tho o v c r h y l  
bridge, 22.03 meters (72.28 feet) from the etation, in  azimuth 40' 24/. Tho clcvat~on 
of tho station mark L 225.731 lnetcre (740.586 feet) and of tlio rcforonco mark 225.992 

from tho station, iu  azimuth 202' 56/. Tho olovation of tho stat.ion mark i~ 245.58 B 

Knox (La Salk County, lll., J .  S. Uilbv, 1020 .--About sq milo north of tlio mi 1 - 
road station at hlcndota, 011 tho wcat aide df tho C i iicqo, hli < waukoo & St. Paul Rail- 

meters (741.442 feet 
Sim @on (La Sa& County, Ill., J. S. Bilby, 1920 .-About milo north of the 

railrod etation at Mondota, on tho east eido of tho f llinok Contra1 Railroad track, 
f@ yards north of Jumcs A. Simpson's Lumbar Co. ofico, and 30.91 mtm (101.41 
fwt) oast of tlio onst and nearcat rail of the main-lino track. Tho station, under- 
ground, and rcforc.nce marks are bronze tableta set in  concreto as dwribod in n o t a  
la, 7a, and I la .  l'lic reference mark is on tho enme side of tho track, near the fenco 
line, 8.40 motors (27.56 foot) from tho station, in azimuth 359O 00'. The elevation 
of tho fltatioii inmk is 229.358 mctcrs (752.485 fcvt). 

Ill., in  tho east wall of the 
Union Station, 2.3 foet al)ovo tho hrick lnlform a n 8 i b o u t  7 meters (23 foet) weat 
of tho Cllicago, Uurlinrtoii st Quincy Li l road track. A b m  disk. Elevation, 
228.312 moters (749.054 keet) 

Bench mark F 7.-At hiendotn, La Sallo County, Ill., at tho corner of Indiana 
Avonue and Wnahin toil Stroet, i n  tho south corner of tlio sixth step of the maiu 
ontranco to  the pu&c library. A 1)m disk. Elovation, 227.580 moters (746.052 
feet). 

Lake (La Sallu County, ill., J. S. Bilby, 1020).-About 1 milo south of the railroad 

8outliwcst of tho intemection of Soventli Avcriuo and l h t  Stroct, 2 urds south of 
tho first cattle guard south of tlio railroad alation, and 1.65 motcrs (5d8  feet) anst of 
!he enst and ncarcst rail. Tho station and roforonco marks aro pino stakes Y by 4 
mchosin size, oacli with a nail ill tho top and a croae filod on tlio nail. Thoroference 
mark is on tho tmno sitlo of tho track, noar tho fonce liue, 8.82 motere (28.!)4 fcot) 
from tho station, in azimuth 202' 40'. 

Culton (La Sulle County, ill., J. S. 13ilby, 1920).--hbout 5 milessouth of Broildo?, 
on tho w c ~ t  side of tho llliiiois Contrd Railroad truck, 75 yards south of Culton rail- 
road station, I00 yards south of a grain olovator which is 'ust 01' m i t o  tho railroad 
station, 30 yards nortli of a roa(1 crc+wiiig, diroctly west oi tlio soutEi switc~i signnl for 
the olovator siding, and 7.27 metcw (23.85 foot) west of tho west aiid nearest rail. 
Tho stution, uridorpuiid, and rciorerico marks aro broiizo t i ~ b l c t ~  sot i n  conrroto tu 

Bench mark c) 7.-At Mentlota, La Sallo Count 

station at Mcntlota, on the enst side of tho Illinois Contra 3 lbilroatl tmck, 30 yards 
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deacribed i n  notes l a  7a, and 11%. Tho reference mark is on tho samo side of the 
track, near the fcnco line, 9.81 meters (32.18 foot) from tho station, in  azimuth 41’ 27’. 
The elevation of the station mark is 213.288 meters (699.762 feot) and of the reference 
mark 212.434 meters 1096.961 feot). 

Ill., J. S. Bilbv 1920).-About 0 miles north of La 
Salle, on the eaat sido of the Jiinois Central R d r o a d  track, 30 yards south of a road 
crossing, on tho edge of the east bank of a cut, and 0.13 meters (20.11 feet) eaet of the 
east and nearest rail. The station, underground, and referenco marks are broneo 
tableta set i n  concroto as described i n  notes la, 7a, and 11a. The reference mnrk is 
on the eamo side of tho track, 9.94 meters (R2.Gl feet) from the station, in  aiimuth 
230’ 26’. The elevation of the station mark is 204.231 meters (G70.048 feet). 

Lee (La Salle County Ill., J. S. ni lb  1920).-Ahout 4 miles north of La Salle, 
on the west side of the hlinois Central Railroad track, 25 yards south of R section 
tool house, 200 yards south of a signpoet marked “Section 470,” and 5.03 meters 
(16.50 feet) west of tho weat and nearost rail. The station, underground, and refererico 
m a r b  are bronze talleta set i n  concreto aa deacriled in n o t a  la, 7a, and l l a .  Tho 
reference mark is on tho same side of tho track, near tho fence line, 15.38 meters 
(50.46, feet) from tho station, i n  azimuth 141’ 19’. The elevation of tho station mark 
ia 198.430 meters (051.016 foet). 

Livingaton (La Sallo County, Ill., J. 8. Bilby, 1920).-About 3 miles north of La 
Salle, on the west side of tho 1,s Sallo & Bureau County Railroad track, 30 yards 
eouthwest of a in  elevator at hfidway, and 8.25 meters (27.07 foot) wost of tho west 
and near& raiP“ The station, undorground, and reference marks are bronze tnbleta 
set in concrete aa described in notes la ,  7a, and l la.  The reforonce mark is on the 
aame side of the track, near the fence line 30.18 meters 98.02 foot) from tho station, 

Logan (La Salle County, Ill., J. S. Bilb , 1920).-About 2 miles north of T.a Salle, 
on the east side of tho La Salle & I3ureau 8ounty Railroad track, on the enat edge of 
the extension of St. Vincenta Avenue, GO yards south of a bridge over tho lllinois 
Central Railroad track, and 4.38 meters (14.37 feet) east of tho oast and nearest mil. 
The station L marked b a railroad spike sot i n  concrete and having a crow on it. 
The reference mark is a cronze tablet sot in  concretc aa tloscrihed i n  noto I la  and is 
on the op Osite sido of the track, near the right of way fence line, 22.38 meters 
(73.43 feetrfrom tho station, in azimuth 55’ 46’. Tho elovation of tho reference mark 
is 190.753 meters 625.829 feet 

Salle, 15 yards northwest of the intersection of fit. Vincenta Avenue and Edwards 
Street, and 6.30 meters (20.67 feet) weat of the center of St. Vincenb Avonue. Tho 
station, underground, and reference marks are bronze tabletA set in concrete aa 
described i n  notes la ,  7a, and Ha.  The reference mark is on the opptwito aido of 
tho street, 14.39 meters (47.21 feet) from tho station, i n  azimuth 262’ 16’. The elo- 
vation of the station mark is 192.028 meters (032.965 feet) and of tho reference mark 
193.038 meters (033.320 feet). 

Bowie (La Salle County, Ill. J. S. Bilby, 1920).--In the northern part, of J,a Snllo, 
on the east side of St. Vincente Avenue, 10 yards south of the intersection of Sixtoonth 
Street and St. Vihcents Avenue, 0.69 meter (2.26 feot) west of the eaat and nearest 
curb, and 4.07 meters (13.35 feet) east of tho east and nearest rail of tho street-car 
track. Tho station mark is a bronze tablet set in  the ed e of the brick pavement. 
The reference mark, a bronze tablet, is on the oppoeito siie of tho street, sot i n  tho 
concrete sidewalk, 11.52 motere (37.80 feet) from the station, i n  asimuth W 3 O  42.’ 
The olevation of tho station mark is 189.688 motors (622.335 feet). 
Joy La Sallo County, Ill., J. S. Bilhy 1920).-1n tho city of Salk, nt tho south 

with Eleventh Street, 40 yards northwest of Juliet Street, 0.70 motcr (2.4!) feet) 
north of the south nnd nearest curb, 8.43 meters (27.06 feet) southwest of tho soutb- 
weat and nearoat rail of the street-car track and 10.74 meters (35.24 foot) southwest 
of a sower manhole. Tho station mark is a bronze tablet sot in the brick avemont. 
There is no referonce mark. The olevation of the station mark is lL.6 3 16 metors 

Lawrence (La Salle Count 

i n  azimuth 313’ 12’. The olevation of the station mar i is  194.940 metors (03!).600 
feet). 

Vinson (La Sa \ le County, h., J. S. nilby, 1920).-Ahout 134 miles north of T,a 

edgo o I Eleventh Street, in  the center iino of St. VincentR Avenue at ita junction 

Salle County, 111. J. S. Bilby, 1920).-About N milo north of tho 
i n  tho slrlowalk on the north sido of Eloventh Street, 10 yards 

north of tho intersection of tho conter lines of Eleventh End Gooding Stroota, and 
0.77 meter (2.53 foot north of tho north and nearest curb. The station mark is a 
hronzo tablet set in  t o concreto sidewalk. Thoro is no roferonce mark. Tho olova- 
tion of thostation markisl83.748meters(G02.847 foot). 

For notea in rogard to mnrking of stntlous 808 p. 10. 
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Earl La Salle County, Ill., J. S. Bilby, 1920).-About N mile north of the contor 

26 yards northeast of tho Methodist Episcopal Church, 4.88 metors 10.01 feet) we& 
of tho east curb of Gooding Street, 4.58 mctera (15.03 foet) eaat of t 6 o west curb of 
Gooding Stroot, and 4.75 motem (15.68 feet) south of tho intersection of tho center 
lincs of Vifth and Gooding Streots. The station mark is a bronze tablot set in  tho 
brick pnvcmcnt. Thero is  no  reference mark. Tho elevation of tho station mark is  
172.831 motere (567.030 foot). 

La S d e  (La Salle County, Ill., J. S. Uilby, 1920).-At La Sallo, near tho south 
edgo of Firat Street, on tho center lino of Gooding Street, 20 yards northwest of the 
Chicago, Ottawa & Peoria Elcctric Railway ticket oflico, 1.74 meters (6.71 feet south 
of the south and nearost rail of tlio street-cur trnck and 6.15 motors (20.18 feet{ north 
of tho south curb of First Streot. The station mnrk is a bronze tablet set in  the brick 
pavement. There is no rofercnco mark. The olovation of tho station mark i8 135.247 

of La Sa r lo, i n  tho centor of Gooding Strect, i n  line with the south curb of Fifth Street, 

metore (509.310 feet). 
Ill., J. S. M b y ,  1920).-At I;R Snlla, at tho east 

end of I4’irat Street, 40 yards soutrof tho Illinois Central liadroad station, 4.10 moters 
(13.65 foot) south of tho south curl) of the railroad stntion platform, 70 yards north 
of a coal tipple, arid 8.11 mctore (2G.01 foot) west of tho west and nearcat i d  of tho 

McDonough (La Salk Count 

main-line track. Tho station mark is a bronzo tablet sot i n  tho brick avemcnt. 
There is no reference mark. The elevation of tho station mark is 166.f8l metors 
(512.404 feet). 
Bench mark T. B. M. 340.--At Ida Salle, La Salle County, Ill., i n  tho eastern 

part of tho city, a few hundred foot to tho east of tho Illinois Central b i l r o a d  bridw, 
near tho couter of tho s o u t h w t  one of the fivo co ing stones on tho north end of &e 
second pier from llio omt end of tho aqueduct bri&e carrying the lllinois and Miclii- 
gan Canal over Little Vermilion Creek. The hiyhwt oint of a square cut betwoon 
the lcttors “U” and “S.” Elovation, 140.580 motors (h.249 feet). 
Bench mark Sanitary B. &I.-At La Sallo, La Salle County, Ill., 011 top of tho 

eouthoaet corner of tho coping stone at tho r o u n d 4  south end of tho enst stone abut- 
mont of the R ueduct bndgo carrying the Illinois aiid hfichigan Canal over I i t t lo  
Vormilioii cre&  TI^ highest lu’int iu a square, l e t to r4  ‘1s. 1). B. M.” Elevation, 
140.082 meters (461.654 fcct). 
Vermilion River (I. R. S.) 1 Sallo Count Ill., Illinoia River flurvey, 1903. 

on the south side of the lllinoia River, 170 yards south of the La Salle highway bridgo 
acroaa tho Illinois River, a t  the northwost fenco corner of the oxtra right of way secured 
by I,R Sallo Townslii for grading and im roving tlio highwn oxtending south from 
thoabovo bridge, a n f i n  the NW. of NJ?! % sec. 27,T. 33 It. 1 E. The station 
mark is a bronxo ca on top of a 3-inch wrought-iron pipe. l h o  underground mark 
ia a 74-inch co per%olt, leadod vortically into a stone block 18 irichee squaro and 
from 6 to 0 inc;ee thick, about 4 foet bolow the  surface of tho pound. 

Little Rock Ferry (1. R. 8.) (La Selle County Ill. Illinom River BUI’VQY, 1903; 
1920).-About 2>4 milw southoast of La Salle, i n  h e r  bark Township, ou the south 
bank of tho Illinois River, about 1 milo east of the mouth of tho Vormilion River, 
50 yards south of the oxtromo point of tho first mudstone ledge irnrnoditltoly abovo 
the old “Littlo Rock’’ ferry, and in  W. soc. 19, T. 33 N. R. 2 E. Tho station 
mark is a bronze ca on top of a 3-inch wrouglitiron p i p .  h e  underground mark 
is a ?d-inch coppergolt, l d o d  vortically into a stone block 18 inchas squaro and 
from 6 to G inchw thick, about 4 feet below the surface of the 

Oinder (La Salle County, Ill., J. 8. Bilby, lY20).-At OgGby,  about 160 yards 
north of tho Illinois Central Railroad station, on tho south aide of R spur of tho Cliicago 
hlilwaukoo & St. Paul Itailway loadin to a coment plant, 8 arda east of the wt end 
of tho Chica 0, hfilwaukoo & bt. Paul hailway overhead bri&o V 420 over the lllinoie 
CentraI RaiFroad trncks, 10 ards west or tho comont plant inclonure guts, and I .34 
motors (4.40 foot) south of tzo south and nearest rail. The station mark is n stako 2 
by 4 inches i n  aim, with a nail with a c r m  filed on tho head, and the rofercnco mark 
is a crom and “USRM 20” stamped on tlio nearest bolt i n  the lengthwise bes. The 
rcforoncn mark is on tho Bamo sido of tho track. 7.28 niotem (23.88 feet) from tho 

1920).-About 1% milcs Rout11 of t.” a Sallo, i n  La &le Township, on the top of a I$& 

ound. 

. ._ . 

station, i n  azimutli 110’ 40’. 
Ogleeby (La SJ!o County, Ill., 3. S. Bilby, 19?0\.--hbout B/a milo myth of tlie 

IlliiioiH Central Radroad Atailon ut  Oglesb on tlio east &lo of the Illinois Contrul 
Itailroad track, 325 yards wuth of an overkxd bridge, 80 yards south of soniaphoro 
signal A 8524, on tho owt bank of a deep cut, and ‘24.Gl meters (80.74 foot) aust of 
the oaat and xicarwt rail of tho main-li~ie track. Thestation, underground, and rob.- 
once marks aro bronze tablets sct i n  concreto aa described i n  notes la, 7a, and l l a .  
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The reference mark i~ on the same aide of the track, near the fence line, 11.26 meters 
(36.94 feet) from the station, in azimuth 204’ 56’. The elevation of the station mark 
is 182.379 meters (598.355 feet). 

Macoupin (La Salle County, Ill., J. S. Bilb 1920).-About N mile south of 
Ogleaby, on the west side of the Illinois Central k i l r o a d  track, on the west edge of 
a cut just west of the hfarquette cement plant, 160 yards west of the hLarquette coment 
storehouse, and 32.90 meters (107.94 feet) west of the west and nearest rail. The stu- 
tion, underground, and reference marks are bronze tablets sot i n  concreto na described 

eame side of the track, near the fence lino, 11.47 meters 87.63 feet) Irom the atation, 
i n  azimuth 173’ 46’. 
Macon (LaSalleCount Ill., J. S. Bilby, 1920).-Ahout 1% milessouth of Oglesby, 

on the weat aide of the I h o i s  Central Railroad track, 40 yards northwest of a sigii- 
oat marked “Station 1 mile,” 145 yards south of a semaphore si nal, and 9.86 meters 

f32.35 feet) west of tho west and nearest rail. The station ancfrefereiice marks are 
stakes 2 by 4 inchea i n  size, each with a nail i n  the top and a crow filed on the nail. 
The reference mark is on the aamo side of the track, 13.70 meters (44.95 feet) from the 
station, i n  azimuth 189’ 38’. 

McLean La Salle County, Ill., J. S. Bilb 1920 .-About 2% milos north of 
Tonica. on t h o east side of the Illinols Central &ilroA track, 220 yards north of the 
second’section road croesing north of Toiiica, arid 6.76 metera (18.9-0 foot) east of tho 
east and nearest rail. The stntion underground, and reference marks aro bronze 
tablets set i n  concrete ~ E I  described ‘in notoe In, 7a, and 1 la. The rcfcrcnco mark is 
on the same side of the tmck, near the fence line, a t  an estimated dishrice of 10 motors 
(33 feet) from the station, in azimuth 41’ 17’. The elovation of the sht ion mark is 
204.208 meters (669.972 feet) and of the reference mark 204.074 metem (669.533 feet). 

Bench  mark G. 8. 886 (U. 13. 0. S.L-About 2.5 miles north of Tonica, 1,a Salle 
County, Ill., and 3 miles south of Oglosby, on the Illinois Central Itailroad and south 
of a highway, 10 feet east of a small wild-cherry tree, 0.8 foot north of a fence, uiid 100 
feet weat of the track. An iron poet stamped “665.” Elevation, 202.873 meters 
(665.693 feet). 

Tonica (La Salle County, Ill., J. S. Rilby, 1920).--hbout 1 mile north of Toriica 
railroad station, on the west side of tho Illinois Central Railroad track, N mile north 
of the stock pens, 30 yards north of the north switch signal for a siding, and 5.1 G meters 
(16.93 feet) woet of the west and nearest rail. Tho station, underground, and refer- 
ence marks are bronzo tablota set i n  concrete 0s descril)ed i n  notes la ,  7 4  and l la .  
The reference mark is on the opposite side of the track, near the fence line, 20.03 
meters (67.68 feet) from the station, i n  azimuth 260’ 45‘. The elevation of the station 
mark is 205.340 meters (673.686 feet) and of the reference mark 205.033 meters (672.679 
feet). 

Madieon (La Salle County, Ill., J. S. Bilby, 1920).-About 3 milos south of Toiiica 
and 1% miles north of Loatant, on the east mde of tho Illinois Central h l r o n d  track, 
8 yards north of the second section road cfossin north. of Lostnnt, and 8.85 meters 
(29.04 feet) e a t  of the eaat and nearest rail. Tie  stailon, underground, and rcfer- 
once marks are bronze tablets set in concrete aa described i n  notes.ln, 7a, and l la .  
Tho reference mark is on tho same a d o  of the track, near the fence h ie ,  21.41 meters 
(70.24 feet) from the station, in azimuth 235’ 15’. The elevation of the station mark 
is219.630 meters(720.241 feet) and of thereferencemnrk 218.491 metors (710.833fcet). 

B e n c h m a r k  K 7.-At Lostant, 1,s Salle County, Ill., about 150 metcrs (492 feet) 
northweat of the Illinoh Central Railroad pnaaenger station, i n  the step a t  the north- 
east comer of the Bell Building. Elovation, 214.382 motors (703.280 
feet). 

Ill., J. S. Bilby, 1920).-About 1 mile south of Tmtant, 
on the west side of the I d h o i s  Central Rdlrond track, 300 yards north of the first 
section road crossing south of Lostant, 80 yards south of a signpost marked “Station 1 
mile,” and 7.51 meters (24.64 feet) west of the wost and noarest rail. The  station, 
underground, and reference marks are bronze tableta set i n  concrete as dcscribed i l l  
notes la, 7a, and 11s. The reference mark is on tho sanio side of the track, I iwr the 
fence line, 23.38 meters (76.38 feet) from the station, i n  nzimiith 92’ 26’. The olova- 

A brass disk. 

Marion (La Salle Count 
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tion of the station mark is 219.048 motcrs (718.660 foot) and of tho referonce inark 
219.050 meters (718.G67 feet). 

Bench mark J 7.-At Wcnona, hlarsliall Count.y, Ill., ahout 100 meters (828 foct) 
west of tho Illinois Central Itnilroad msaenrer station. i n  tho sidowalk at the north- 
enst corner of tho State Dank of \Ironbna. :\ b r w  disk. Elevation, 213.1% motors 
(690.231 feet). 

Bench mark I 7.-At Wenona, hfarsliall County Ill., 100 meters (328 feet) north 
of the city hall, i n  tho southwest corner of tho rock base of the brick water tower. 
A b m s ~  disk. Elovation, 213.256 metors (699.G57 foot). 

Bench mark H 7.-At Wcnona, Marshall County, Ill., about 0.2 mile wetit of the 
Illinois Contral Railroad paascngor station, i n  the concrete step on tho south cornor 
of tho main entrance to the Wenona High School. A braae disk. Elevation, 208.G20 
meters (684.447 feet). 

Banta Fee (La Sallo County, Ill . ,  J. S. Bilby, 1930).-About 2% miles aouth of 
Wononn, on tho east side of the Illinois Central Itailroad track, i n  the southeast abut- 
ment of the Atcliison, To eka & Santa Fo Railway bridgo over tho Illinois Contral 
Railroad, 1.7G motera ( 5 . 8  feet) south of the Bouth and xiwrest rail of tlio htcliison, 
Topeka & Santa FQ h i l w a y ,  0.765 moter 2.51 feet) north of the south odgo of t.ho 

The station mark is a bronzo tablet set i n  tho concrete abutnient. Thcro is no rokr- 
once mark. The elevation of the station mark is 220.407 motors (723.119 feet). 

Benchmark L 7.-At Rutland, hIarshal1 County, I!l., about 100 motors (358 feet) 
from the Illinois Central Itnilroad men er station i n  the southeast corner of the 
sidownlk in front of the Rutland gtato k n k .  A b- disk. Elevation, 216.874 

abutment, and 0.83 meter (2.72 feet) enst o f t  6 e caet end of the south truss of tho brid e. 

motcrs 711.527 feet). 
Rut fLa Sallo County, Ill., J. S. I3ilby, 1920).-About 2 miles north of hfinonk, on 

tho west sido of tho Illinois Contra1 Railrond track. I!H) vards north of tho second 
road crossing north of hlinonk, !)O yards north of thesoutli end of tho first cllt north 
of the above crossing, 75 yartIs south of a signpost marked “Section 502,’’ and 7.21 
moters (23.65 feet) west of tho wcclt nnd nnarest mil. Tho station, under~rouiid, and 
reference marks are bronze tciblcta set in  concrctc as doscribed in  notes la,%, and 1 la. 
Tho reforunco mark is on the Ramo sido of tho track, near the fcwe line, 22.14 niotors 
(72.G4 foot) from tho station, i n  azimuth 96’ 37’. Tho elovation of tlio station mark 
18 227.062 motors (744.!)53 feet). 

BenchmarkX 7.-At hhonlc ,  Woodford County, Ill . ,  35 metors (115 feci) north 
of the Illinois Central Railroad pn,wiiper station, and 2 motors (7 feet) oast of the 
track. in the mdownlk on tho south side of tho stroct. A brass disk. Elevation 
229.9k motors (754.575 feet). ‘ 

Bench mark N 7.--ht hIinonk, Woodford County, Ill., 100 motors (328 feet) wost 
of the Illinois Central Railroad menger statioii, i n  the first concrete step a t  tile 
southenat corner of the bank of &honk.  A brass disk. Elevation, 230.503 metora 
(750.242 fQO$. 

Menok( oodford County, Ill., J. S. Bilby, 1920).-About milomitli of Xfinonk, 
on tho eaet sitlo of the Illinois Central Railroad track, 100 yards south  of tho Illinois 
Oil Co. tanks, 20 yards south of tho first switch signal south of tlic oil tanks, on tlio 
QdgQ of the bunk of tho firflt cu t  south of the railroad station, and 7.60 meter8 (24.93 
feet east of the euat and ncarost rail. Tho station, underground, and roforonco marks 
nro 1 ronzo taLlob set i n  concrcto w dcscribetl i n  notrs In, 78, aid l l n .  Tho roforonco 
mark is on tho same sido of tlio track, near tho fonco lino 25.02 inctors (S2.0!) foot) 
from tho station, i n  azimuth 293’ 34’. Tho olevation of do slntion murk is 332.12I) 
moters (761 577  foot). 

Woodford (Woodford County, Ill., J. S. E l b y ,  1020).-About 3 milos south of 
hfinonk, on tho west sido of tho Illinoie Central Itailrod track, % milo uorth of the 
Woodford Elevator Co., 4 ards south of tho center of tho second rond crtming north 
of tho above elevator, u n i 2 . 3 5  xnetcrs (7.71 foet) wost of tho west and iionrcst rail. 
The station, underground, and roferonco marks nre bronzo talk& sot i n  concrote 88 
doscribed i n  notes la, 7n, und l l n .  The roforonco mark is on tho Bnmo side of tho 
track and on the opposite side of tho ryd,,,nenr tho fonco lino, 17.!)2 mcters (58.79 foot 
from tho station, i n  aeimutli 135’ 21 . l h e  olovation of tho station mnrk is 232.600 

the railron6 station, on tho o u t  axdo of tho h n o i s  Central Haifrond trnck i n  tho 
centor of tho coucroto walk which joins tho north end of tlio railroad station piatform, 
and 3.14 motors (10.3 foot) east of the cast niid nrarcst ruil. Tho station mark is a 
bronzo tablot sot i n  tho concreto walk. Tho roferonco mark is a bronze tablot set in 
concroto 88 doscribod i n  notu 11s. ’l’lio reference mark is on tlio eamo side of tho track, 

meters (729.955 foot) and of tho referenco mark 222.653 metors (730.487 
Panole Woodford County, IlI.,.J. S. Uilby 1920).-At I’anoln 80 

For notos in regard t o  utorking of statlolls 800 p. 1% 



40 
11.9G meters (39.24 feet) from tho station, i n  azimuth 332’ 2Y. The olevation of the 
station mark is 223.862 meters (734,454 feet) and of tho reference mark 224.238 meters 
(735.G88 feet). 
El Pmo (!Voodford County, Ill., J. S. Bilby, 1930).-At E1 Pnso, on the west side 

of the Illinois Central Railroad track, 60 yards north of tho Illinois Ceutral Itailroad 
station, 15 yards north of the north side of tho haggqy room, and 4.85 meters (15.91 
feet) west of the west and nearest rail. The station mark i R  a bronze tablot set i n  tho 
concrete baae of a lamp-post which is a t  the edge of the brick stntion platform. The 
refercncc mark is a bronze tablet set in concrete as described i n  noto l l a  and is on 
the same side of the track, just south of Fir& Stroet, 81.19 metem (which equals 266.37 
feet, but the field notes also show a measurcment of 269.04 feot, and it is not known 
which is correct) from tho station, i n  azimuth 171’ 14’. The elevation of the station 
mark is 228.154 metcrs (748.535 feet). 

Bench  mark 0 7.--ht El  Pam, Woodford County, Ill., i n  the eoutheast comer of 
the step of the Innin entrance to tho Woodford County Bank. A braes disk. Ele- 
vation, 22i.886 meters 747.656 feet). 

Bench  mark P 7.- a t E l  Paso, Woodford County, Ill., i n  the step at the southeast 
comer of tho Farmers State Bank. A brasa disk. hovation, 231.000 motcrfl (758.168 

“%&I a (Woodford County, Ill., J. S.. Uilby, 1920).-About mile north of tho 
railroag station at Kap a, on the east tnde of the Illiuois Central Railroad track, 160 
yards north of tho nor& Bain elevator, 25 yartla west of the rwdence  of John Hall, 
and 20.94 meters (98.23 feet) east of the east atid nearest rail. The station and under- 
ground marks are bronze tublcta set i n  concrete &? described in notos l a  niid 7n. The 
corners of the residence of John IInll are u ~ e d  for rcferencc marks. The northweat 
corner of the house is 27.22 meters (89.30 feet) from the station, in aFimutll 217’ 07/ 
and tho southwest corner is 22.65 meters (74.31 feot) from tho station, in  azimuth 
240’ 23’. The elevation of the station mark is 324.337 rnotere (736.012 feet). 

Marshal(Mc1,ean County, Ill., J. S. IMhy, 1920;,1921).--About 2% miles south of 
Kappa, on the east side of tho lllinois Ceiitral ltuilrontl track, W mile north of tho 
second section road crossing south of Kappa, and 10.01 meters (32.84 fcct) cnst of the 
east and nearest rail. The station, underground, and rcferenco marks are bronao 
tablets set i n  concroto aa described i n  n o t a  la ,  7a, and 11s. ‘rho reference mark is 
on tho fame side of the track, near the fence line, 20.96 meters (68.77 fect) from tho 
station, i n  azimuth 238O 14/. Tho olevation of the station mark is 230.827 meters 
(757.305 feet and of the reference mnrk 23!).84l mcters(757.351 foot). 

Kenick, on the west side of the Illinois Contra1 Itllilrond track, milo south of the 
firat road croseiiig south of Korrick, on the baJik of a cut, and 4.86 metertl(l5.94 feet) 
wwt of the west and jieareat rail. The statloll, uridergound, a n d  refercncc mnrks 
are bronze tablets set i n  concrete aa described i n  notcs la, 7a, and lla. The reference 
mark is on the =me side of tho track, near the fenco line, 23.94 metere (78.54 fect) 
from the station, in azimuth 92’ 27’. The elevation of tho station mark is200.444 
meters (874.158 feet) and of the reference mark 266.178 meters (873.280 feet). 

Bench  mark T 7.--ht l~loomington, blclesn County, Ill., at the intersection of 
North hlonroo and North East Streeta, near tho curl), i n  tho northwest corner of the 
concreto ,avernolit in  front of the City Uall. A brasa disk. Elevation, 24G.OlG meters 
(807.137 leet) 

Bench  m&k U 7; P (U. 8. G. S.).-At Bloombgton, hlcLean County, Ill., i n  the 
wall at the southenst corner of the courthouse, about 2 feot above tho ground. An 
aluminum disk. 

Bench  mark 8 7.-At l~loomin ton, Mcf,can Corinty, Ill., in the concrete pavo- 
ment, 4 meters (13 feet) eout11 of t i o  Illinois Central Itadroad paesengcr station. A 
braes disk. 

Bloomington (McLcan Courity, Ill., J. 8.  Jlilhy 1920. 1921).-About 2 miles 
south of Jllooniington, on the m t  side of the lllinois dcntrai Ituilroad track, milo 
south of the Cleveland, Ciliciunati, Chicago & St. Louis Hailway croBRiug, 120 yards 
north of a road crossing, and 6.73 meters (22.08 fect) east of the eaat and ucarcst rail. 
The station, undcrpmrid, ant1 reference niarks are bronze tablets set in concreto as 
described i n  note# la, 7a, aud l l a .  The referc!nce mnrk is on the same side of tho track 
near the fence lino, 19.06 meters (G2.53 feet) from tho station, i n  azimuth 198O 10‘. 
The elevation of tho station mark is 264.384 meters (866.744 feet) and of the roferonce 
mark 263.726 metem (865.241 feet). 

I l l . ,  J .  S. IMby, 1920).-About 3% miles south of l~loorn- 
i n  ton, on the emt side o r h o  Illinois Cwtral Railroad track, W milo soutliuast of tho 
Ilkiois Traction System station Curve, mile north of a gruin elevator at a soctiori 
road croseiiig, 30 yards norlh of B s i p i p a t  marked “Suction 528,” and 4.58 motcni 
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Kerrick (I ?r cLcan County, Ill., J. S. Ihlby, 1020; 1921).-About 1 mile south of 

Elevation, 252.923 moters 829.798 fact). 

Elevation, 252.156 meters (537.282 fect). 

Curve (McLean Couiit 
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(15.03 feet) ea& of tho east and ncurat  rail. The station, undcrgrounid, arid refer- 
enco marks are brouee tahlcta sot i n  concreto as described in  notes la ,  7a, arid 1 la. 
The rcfercnce mark is on the mine side of the track, near tho foncc litie, 14.60 nictcrs 
(47.90 foot) from the station, i n  azimuth 216' 53'. The elowtion of tho etation mark 
is248.032 mcters (813.752 feet) nnd of tlie reference mark 248.020 metors (813.712 foot). 

Stinee (XcLean Couuty, 111. J. S. I%ilby, 1920).-About 0 miles south of Uloom- 
ington, on tho west sitlo of the !Illinois Central ltailrond trnck, 30 yards eouthenst of 
the interurban Atation Stinoe, on tlie wcst bank of n dcop cut, and 11.67 meters (38.29 
feet) west of tho wcst and iicarest mil. 'rho station, undorLvound, and reference 
marks are bronze tablets set i n  concrolo as dcscribd in  notes la, 7n, and 1 la. Tho 
relerenco mark is on the w i o  sido of tho track, ncnr the fonce line, 22.75 metcra 
(74.64 fcct) from tho station, in azirnuth 72' 44'. The elevation of the station mark is  
246.001 meters (807.088 foet,) and of tho rcference mark 244.762 meters (803.023 fcct). 
Harlan McLem County Ill. J .  S. Uill)y, 1'320).-About 2% milcs north of licy- 

culvert A 786-9, mile north of the interurban station Uarlan, on tho west hank 
of tho second cu t  north of station I-lnrlnn, aiid 32.06 metora (105.18 feet) wcst of tho 
west and neara t  mil. Tlie station, underground, and relerenco niarks are bronzo 
tablets set in concrete as described in  notes la, 7a, and lla. Tlie reference mark is 
on tho enme side of tho track, xionr tho,$ge of tlie bank 18.64 metera (60.83 feet) 
from tho station in  azimuth 301' W. Ihe elevation of the station mark is 232.014 
metcra 761.199 &et) and of tho rcforeuce mark 230.277 metors (785.500 feet). 

Ben& mark 8 7.--At He worth, hfcLcan County, Ill., i n  tho sidewalk in  front 
of the Partners State Bank. x brnss disk. Elevation, 225.420 meter8 (749.408 feet). 

Bench mark R 7.--At Heyworth, hicTAcan County, Ill., i n  tlio northcest corner 
of the sidewalk, 15 mehra (40 feet) wcet of the Illinois Trnction System lnterurban 
Station. A brass disk. Elevation, 226.260 moters (742.321 feet). 

Heyworth (blcLoan County, JII., J .  S. JMb 1920).--About 1 milo south of Hey- 
worth, on tho west sido of tho Illinois Ceutrafhailrosd track, % milo north of the 
first sect,ion road croseing south of Heyworth, on t.ho bank near t.lio centcr of t,lie sccond 
cut  south of IIoyworth, orid !).03 nictcrs (30.58 feat) wost of tho wwt and 9c~arcet mil. 
The station, uiidergrouiitl, a i d  rolcrorico ~nnrks  aru broiise tublolrr sot i n  COI~CIT!!Q as 
describcd in  notes la, 7a, atid lla. Tliorcfurencc murk is on tho earno sitlo of the t.mck, 
near tho wost edgo of tho cut, J I .Xi Inctors (37.27 foot,) from tho shtion, in  azimuth 
27" 00'. 

Wapella (110 Witt County, Ill., J .  S. 13illy, 1020).-.tt Wa olln, at tho south end 
of tho railroad station platform, on the cast side of tho Illinois 8entral Itailroad trnck, 
0.80 motor (2.G2 feet) eoutli of tho nr)rtli ctlgo of tho concrete walk, atid I .!I7 motors 
(6.46 f e d )  omt of tho cast and neilrcst; r id .  Tho slat.ion mark is a broneo tablet eot 
i n  the concrcto sidewalk, and tho rclorcrico mark i H  a hronzo t b l o t  sot i n  concrete 
att clos~~ibsd in iioto l la.  The rclcroncc mark is on the mnio eido of tho track, i n  the 
railroad station lawn, 17.28 nictcrtj (5Ci.69 feet) from the stal.ion, i n  azimuth 257O 28'. 
Tho elevation of tho station murk is 82'8.046 motcra (745.181 feet) and 01 the reference 
mark 228.318 moters (749.073 feet). 
Harraa (Do Witt County, Ill., J. S. IIil! ,192O).-About 1% milanorth of Clinton, 

on tho cost sido of tho Illinois Contra1 I b d o a d  track, 94 milo south of Harris Croasin 
and 1.60 meters (5.26 foot) enst 01 the oast and nonrwtrad. Tho stat.ion, undergroutiff: 
atid refcrenco marks aro bronzo tul)lols sot i n  coiicroto ne dcscribed i n  notcs l a  713, 
and l la.  Tho roforonco inark is on tho opposite sido of the t,mck, near tho ionco iine, 
28.84 meters (94.62 feet) from tho stution, in azimuth 7'3' 69'. Tho elevation of tho 
station mark is 225.042 motors (740.294 feet) and of tho reference mark 235.642 mctora 
(740.2'94 feet . 
the Illinois Central Railroad track 10 yards soutliuast of tho lllinois Central lttlilrond 
freight station, 8 ynrtls north of tho coriter of &con Stroot, 1.58 niotcrs (6.18 feet) 
iiorth of the north edge of the sidewalk, and 1.33 motcrs (4.3; fcct) onst of tho enat 
and nearest rail. The station and u n d y  round marks are bronzo tablots sot in con- 
creto as dcwribed i n  iiotos la and 7a. 150 roferoiico mnrk is a bronzo tablct sot i n  
tho concroto YicIewaIk, on tho opposite side of tho track, 12.36 metors (40.55 feot) from 
the etation, in azimuth 74' 41'. Tho clovation oi tho station mark is 222.783 metera 
(730.911 foot) and of tho rofcrouco inark 222.770 iiioters 730.691 loct). 

Bench mark V 7 (U. 8. c). S.).-At Clinton, Do d i t t  County, Ill., in  tho east 
end of tho first stone stup ut tho south entranco to tlie courlhouse. A n  aluminum 
diek. Elevation, 227.431 motcrs(746. IG3 foot). 

Weld (110 Witt Count ill., J. S. Jlilby,. 1920).--Aboiit 2 milo8 south of Clintort, 
on tlio uast eido of tho h i i o i s  Contra1 l t d r o n d  truck 270 yerds south of tliu first 
8Wlion rmtl crmiiig sori1 ti or Cl i i i lo i i ,  3SO ytwtls tiorli i  of ni i lqmt  771, 270 yards 

worth, on t I e wost side of the lliiuois Central Railroad track, 100 yards southwest of 

C h t o n  ( l i  e Witt County, Ill., J. S. Bilby, 1920).--ht Clinton, on tho enst side of 

z - 
For notos In rcgord to mcukliig of statlot~s YOO p. 10. 
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north of culvert A 771-2, and 6.84 meters (22.44 feot) east of the eaat and nearwt rail. 
Tho station, underground, antl reference marks aro bronzc tableta set i n  concrde ns 
dwcribedin notes la, 7a, and I la .  The referonce mark is on the same side of tho track, 
near the fence line, 26.43 meters (86.71 feet) from the station, i n  azimuth 237' 46'. 
The elevation of the  station mark is 226.371 motors (742.686 feet,) and of tho referenco ~ . _ .  .. . 

mnrk 226.586 meters (740.110 fwt). 
Oe ur (De Witt County, Ill., J..S. X l b y  1020).-At Ospur, on tho weet side of 

tho Ibinois Central Itailroad track. in tho raiiroad station platform, 6.30 meters (20.67 
feet southeast of the  southeast corner of tho railroad stafion, and 3.56 moters (11.68 
feet] wcat of tho west and nearcat mil. The  station, underground, and reference 
marks are bronze tablete set i n  concrete aa described in notes I s ,  7a, and l l a .  Tho 
reference mark i s  on tho fame side of tho track, near tho fence line, 28.13 meters 
(92.29 feet) from tho station, i n  azimuth 60' 22'. Tho elevation of the station mark 
is 221.573 meters (726.944feet) and of the  reference mark 220.915 meters (724.785 feet). 

Maroa (bfacon Count , Ill. J. S. Uilby, 1920).-At Maroa, on the west sitlo of tho 
Illinois Central R a i l r o d  track, 30 yards eouth of tho railroad station platform, 270 
yards north of milepost 765, and 1.34 meters (4.40 feet) west of the west and nearest 
rail. Tho station nnd underground marks are bronze tablet8 set in concrete as 
described i n  n o w  la  and 7a and the reference mark i e  a bronze tablet set in the con- 
crete sidewalk. The referenco mark is  on tho o mite side of. tho track, 9.14 meters 
(29.00 feet) from the station, i n  azimuth 231' 17PP The elevation of the station mark 
is 219.924 meters (721.534 feet) and of tho reference mark 220.049 meters (721.944 feet). 

Bench mark W 7 (U. 8. G. 8. .-At Emer hlacon County Ill., on the Illinois 

track. A disk i n  the  top of a concrete oat. Elevation, 210.036 meters (689.093 feet). 
Emery (Macon County, Ill., J. S. %ilby, 1920).--hbout 1 milo south of Emery, 

on tho west side of the lllinois Central Railroad track, 100 yards northenst of the 
Illinois Traction System station Roesor, on tho bank of tho first cut  south of Emery, 
and 5.56 meters (18.24 feet) west of tho west and nearest rail. Tho etation, uiitler- 
ground, and reference marks are hronze tal,leta set i n  concreto a~ dcscribed in  notes 
la ,  7a antl lla. Tho reference mark is on the oppoeito sido of the track, near the 
fence h e ,  36.48 moters (119.68 feet) from the atahon, i n  azimuth 269' 42'. 'rho elc- 
vation of tho station mark is 211.685 meters (694.503 feet) and of tho reforenco mark 

Central Railroad, 100 feet north o 1 tho railroazhation, and 30 jeet east of the main 

210.713 meters (091.314 fcot). 
Forayth (Macon County, lll., J. S. nilby, 1920).-At Porsyth, on the cast sitlo of 

tho Illinois Central Railroad track. in tho railroad station platform. 12.11 meters 
30.73 feet) southwest of the Routhwest cqrner of tlie railroad station, and 1.09 meters 
5.54 feet) emt of tho ea& and nearent rail. The station and undergroutid marks aro 

bronzo tableta set i n  concrete as dwcribed in  notes l a  and 7a. Tho rcforenco niark 
is a U. S. Geological cj  bench mark, 18.75 mete? (GI .52 feet) from the station, 
i n  aziniuth 230' 55'. '&:%don of tho station mark is 207.562 meters (680.044 feot) 
and of tho referenco mark 206.989 meters (679.01)O feet). 

Hickory (Macoh Countr, Ill., J. S. Bilby, 1!)2O).-About 1 mile north of Dccatur, 
on the west sido of the I1 inois Central Railroad track, 50 yards south of tho Illinois 
Traction System crossing under the Illinois Central Railroad, i n  tho u er end of 
the railroad yards. The  station and underground marks aro broneo tay~y~ta set i n  
concrete as described i n  notes l a  and 7a. There is no referenco mark. The elovation 
of tho station mark is  208.183 meters (683.014 feet). 

Ill., J. S. Ijilby, 1920).--ht Decatur, on tho east side of the 
Illinois Central Itaifkad track, 100 yards north of the railroad station, 75 yards 
north of tho Wabash Railroad crossing, directly we& of the center of tho roundhouso, 
and 2.42 meters (7.94 feet) mst  of tho east and nearest rail of tho niaiii-line track. 
The etation mark is a bronze tablet set i n  concrete aa described i n  noto la. There is 
no undergroiirid mark and no reference mark. Tho elevation of the station mark is 

Bench mark X 7 (U. 8. G. 8 .  -At Decatur, Macon County Ill., i n  tho north- 
west corner of the intersection of k orth Main Street and the Wa1)aah R d r o d  right 
of way. A disk i n  a concrete oat. Elevation, 208.129 meters (682.837 foct). 

Decatur (Macon Count If., J. 6 .  llilhy, 1920).-At Decatur, on the cu t  sido of 
Illinois Central Railroazirack, 200 yards eouth of the milroad station, 30 yards 
north of tho ccntor of North Street, 30 yards south of milopost 752 and 1.45 mdom 
(4.76 feet) eaat of the east and nearest rail of tho main-lino track. %ho station mark 
is a 1)ror;:o tuldet sot in concreto as doecrihed in note la .  Tliero is no under ound 
mark. 1 he reference mark is a hronzo tablet set i n  the north curb of North gtreet, 
15.87 meters (52.07 feet) from tho station, in azimuth 8' 42'. Tho elevation of tho 
station mark is  204.490 motntrs (670.898 foet) and of tlie reforenco mark 204.456 meters 

Pit (hlacon Count 

204.73fi mekrs  (671.706 foot). 

((i70.7~i rcct). 

For notosin regard t o  marking ofstationssco p. 10. 
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Cliker (Macon Count Ill., J. S. Uilb 1920 .-About 3 miles south of Dccatur, 
on’ the wcat side of tho h i n o i s  Central &had track 60 yards aouth of a signpost 
marked “Decatur Junction 1 mile,” near tho center of tbe first curve south of Decatur 
railroad station, 15 yards northwoet of milepost 749, 325 yards north of the crossing of 
n road which extends east from Walnut Grove Schoolhouse, and 10.48 meters (34.38 
feet west of the weat and nearest rail. The station, unde ound and reference marke 
are t ronze tablete set i n  concrote aa described in notes lays, and 118. The reforonce 
mark  is on the Bamo sido of the track, near the fence li’ne, 15.74 meters (51.64 feet 

motors (68l.GG5 &t) aud of the reference mark 207.517 meters (680.829 feet). 
milee north of El*, 

on the west side of the Illinois Central Railroad track, N south of the croeglng 
of the road which extends east from Wnlnut Grove Schoolhouse on the bank of a deep 
cut, and 7.08 meters (23.23 feet) west of the west and nearest nd. The station, under- 
F u n d ,  and reference marka are bronzo talhta set in concrete aa described i n  notea 
a, 7a, and l l a .  Tho reference mark is on tho m e  aide of the track, near tho fence 

line, 10.8G motors (35.03 feet) from the station, i n  azimuth 43O 05’. The elovation of 
tho station mark is 215.581 meters (707.285 feet). 

mile south of Elwin, on 
the siao of tho llhnois Contrnl Railroad trac k ,SO yards north of the switch signal 
for thc south end of the  siding at Elwin, 200 yards north of milepoat 746, and 3.20 
metera (10.50 feet) esst of tho cast aud n c a m t  rail. Tho station, underground, and 
rofcrence mnrks are bronze t a l h t a  set in  concrete aa described i n  notea l a ,  7a, and 
l l a .  The roforenco mark is on tho aamo side of tho track near the fenco line, 13.47 
meters (44.19 fcot) from tho station, i n  azimuth 319O 27’. ‘kho elevation of the station 
mark is 222.224 meters (729.080 feet) and of the reference mark 221.575 meters (726.951 
feet 

Ill., J. S. Bilby, 1920).-About 1 milea north of Macon 
on the weat side of the%linois Central Rculroad track, m?e north of the first road 
crossin north of Macon, 80 yards north of milepost 744, and 1.96 motors (6.43 feet) 
wcst o f t h o  west and nearcat rail. The station, undorground, and referonce marks 
are bronze tnblcta sot in concrete 0s doscribod i n  notes la ,  7a, and l l a .  Tho reforonce 
ninrk is on tho eame side of the track, near tho fence lino, 26.75 motors (87.7G feet) 
from the station, in azimuth 9 9 O  43’. Tho elovation of the station mark is 222.555 
meters (730.160 feet) and of the reference mark 222.203 metors (729.011 feet), 

Ill,, T. S. Ililby 1920).-At hlacon, on tho oaat mde of the 
Illinois Coutral H a i l r o J k c k ,  in the south end of the railroad station platform, 0.73 
meter (2.39 feet) north of tho north edge of a sidewalk, 28.66 motera (04.00 feet) south 
of the BouthcoAt corner of tho railroad station, and 3.29 meters (10.79 foet) east of the 
east and nearest rail. Tho station and unde ound marks are bronze tablets set in 
concreto &R described in notes l a  and 7a, a n a g e  roferenco mark is a bronzo tablet sot 
iu tho north abutment of a concrete culvert. The roferenco lllark is on the o p&te 
side of tho track, 13,W metoy (46.61 feet) from tho station, in  azimuth 100’ 6 2  Tho 
elovation of tho stataon mark 18 220,023 meters (721.869 feet) and of the reference m r k  
219.978 meters (721.711 h t ) .  

Moweaqua (Shelby Oounty, Ill., J. S. nilby, 192O).-At MOWYU, in the south 
end of the railroad. station latform, on tho cnet side of the Illinois entral Railroad 
track, 21.20 meters (69.55 Zct) Routh of the southweet comer of the railroad station, 
and 2.08 meters (6.83 foct) east si tho caat and nerveat rail. Tho station, underground, 
and referenco rnarka are bronzo tablets sot in concroto na described i n  notes la,  7a, 
and Ha. Tho referonce mark ia ! n the m c  side of tho track, i n  tho south edge of 
tho rnilrond station lawn, 17.42 aoters J foot) from tho station, in azimuth 

rofercnco mark 193.242 motors (633.995 feot). 
Ray (Chrktian Oounty Ill. J. S. Bilby, 1930).-Aboub 3 milw north af h u m  - 

tion, on the west aide of do Ilknois Uontral Railroad track, milo south of Radforfi, 
25 yards south of the first road crosslbg. soutli of Radford, on the bank of the first cu t  
south of Itadford, 100 ym& north of nulopoat 732, and 7.14 I n G t e r e  (33.43 foot) wad of 
the west arid nearest rail. The station, underground, and reforenco marka we bronze 
tablets sot in concreto ae dmcribed i n  notoe la, 7a, and l la.  The roforonce mark ie 
on tho same side of the  track, nom tho fonco line 9.34 moters (30.64 feet) from the 
station, i n  nzimuth 128O 06’. The olovntion of t6e station mark h 193.473 motera 
(634.753 foet arid of the  reference mark 192.598 motora (031.882 feet). 

h u m  ti’ on (Chht ian  County, Ill,, j. S. Bilb ,192Q).TAt Amum tion, 80 ynrde 
south of tgo railroad station, on tho east sldo of t.10 Illinom Central L o a d  track, 

Yards wcst of tho railroad watchman’s slieltor, 0.62 motor (2.03 fwt)  south of tho 

from the station in azimuth 189O 17’. Tho elevation of the station mark is 207.77 a 
El* (Macon County, Ill., J. S. Uilby, 1920).-About 1 

Mason (Macon Coupty., Ill., J. S. Uilby, 1920 -About 

Elkorti (Macon Ooun 

Macon (hfacon Coun 

317O 01’. The elovation of tho station mar i7*lo L 192.770 meters (632.446 foot) and of the 
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south and nearcat curb, and 3.76 meters (12.34 feet) east of the east and nearcat rail. 
Tho station, underground, and reference marks are bronze tablets set in concreteus 
described i n  notes l a ,  7a, and l l a .  The reference mark is on the o poeite side of 1110 
tmck, near the tillage l a m  fence, 21.33 meters (69.98 feet) from t.8 station, i n  rtzi- 
muth 87' 17'. The elevation of the station mark iS 196.785 meters (615.019 feet) and 
of the reference mark 197.033 meters (616.432 feet). 

Bench mark 2 7.-At Assumption, Christian County, Ill., about 100 metcrs 
(328 feet) south of tlie IllinoiR Central Railroad passenger station, at the foot of tho 
steps on the south side of the red brick band stand, and 25 meters (82 feet) east of 
the main track. A braae disk. Elevation 197.543 meters (648.100 feet) 

Dunkel (Christian County Ill., J. S. I3ilby, 1920).-About 2 miles south of Dunkel, 
on the c u t  side of the Illindis Central Railroad track, 430 yards south of tho second 
r o d  croasing south of Dunkel, on the bank of the deepest cut south of Dunkel, and 
14.04 meters (49.02 feet) east of the m t  nntl nearest rail. The station, underground, 
and reference mark8 are bronzo tablets set i n  concreto na described in notes la 7a, 
and I la. The reference mark is on tho eame sido of the track, near the fence kno, 
13.95 meters (45.77 feet) from the station, in azimuth 273' 46'. Tho elevation of the 
station mark is 212.138 motcrs (695.989 feet) and of tho reference mark 210.647 meters 
(691.098 feet). 

Bench mark D &-At Pana, Christian County, Ill., i n  the coucrete platform at 
the Union Station, 3 meters (10 feet) south of the southoaet corner of the Union block- 
signal house, 1 meter (3 feet) north of the New York Central Railroad trnck, and 8 
meters (20 feet) cast of ita intersection with tho track of the Illinois Central Railroad. 
A brass'diak. 

Bench mark E &--At Pam, Chneban Count Ill., in the front faco of the Pana 
National Dank, 1 meter (3 feet) above the sickvalk. A braes disk. Elevation, 
214.256 meters (702.938 feet). 

Bench mark F &--At Pana, Christian County, Ill., in the ate 8 at the southeaet 
entrance to the I'nna IIigh School. A brass disk. Elevation, 217.!64 meters (712.807 
feet). 

Pans (Christian County, Ill., J. S. Bilby, 1920).-At Pam, on the west sido of the 
Illinoh Central Railroad track, mile south of tho railroad station, 160 yards south 
of the Penwcll Coal >line, on the bank of the Grst cut  south of tho railroad station, 
and 10.67 meters (35.00 foot) west of the west and ilearest rail. Tlic station, undcr- 
ground, and rcfercnce marks aro bronze tablets set in  concreto as deacrilml i n  notcs 
la Ta, and Ita. The reference mark is on tho eamo side of tho track but  a c r w  tho 
sw)itch tracks to the west, 21.65 metcra (71.00 feet) from the station, i n  azimuth 
92' 46/. The elevation of tho station mark is 218.083 meters 715.494 fcel). 

Illinois Central Itailroad, 0.4 mile south of milopost 715. A knob carved on the 
southeast comer of the concrete culvert No. 714-6. Elevation, 107.008 mcters (048.6 14 

Ill., J. S. I3iIhy, 192O).-About N miIo north of Oconcc, 
on the cast side of the I k o i s  Central Railroad track, 325 yards south of the first 
road rroming north of Oconec, mile south of a sibqpost marked "Station 1 mile," 
and 7.52 metem (24.67 feet) cast of the enat and nearest rail. The station under- 
ground, and reference marhe are bronzo tablets set i n  concrete na doscribed 111 notea 
la, 7a, and lla. The reference mark is on the mme i d e  of the track, near tho fcnco 
line, 21.30 meters (69.88 fect) from tho station, in azimuth 279' 01'. The elovation 
of the station mark is 207.780 moters (G81.692 feet) and of the reference mark 207.794 

Elevation, 313.661 me.teF (700.986 feet). 

Bench mark A &-About 2.2 m i l a  north of Oconcc, She1 r )y County, Ill., on tho 

feet). 
Watson (Shelby Count 

meters(681.737 l e e t .  

the Illinois Central Itailroad track, i n  front of tho railroad station. between tlie main 
Oconee (Shelby J ounty, Ill., J. 6'. Uilhy, 1930).-At Oconee, on tho west sido of 

line and the first track we&, 11.61 meters (38.09 feet) northwe& of tho southwest 
corner of the rnilrond station, 12.55 meters (41.17 feet) southwest of tho northwest 
corner of tho railroad station, and 1.32 metcra (4.33 feot) west of the wwt and nearest 
rail of the main-line track. The station, underground, and referenco marks aro 
bronzc tableta sot in  concrete ~8 d w r i b o d  i n  notcs la ,  7a, and l la.  Tho reference 
mark i B  on t he  opporJite side of tho trnck, i n  the depot lawn, 24.90 meters (81.80 foet) 
from the station, in aziinuth 319' 18'. Tho elovation of tho station mark is 207.309 
meters (680.146 fect) aud of tho rdorence mark 200.742 metors (678.286 foot). 

ill., J. Iy. Nlby 1920).-About 3 milea south of Oconee, 
on tho w a t  side of tho Ikmh Central Itrriiroad track, 35 ynrds north of the north 
edge of overhead britlqo A 70'94, aiid 10.34 moters (33.92 foet) we& of tho west and 
nearest rail. Tho station, under ound, and roforence marks are bronze tablots set 
in concreto rrsdcscribod in notcs f,, 7a, and l l a .  The reference mark is OII tho sa1110 

Warren (Sheiby Oount 

- . ~  
i U r  n o ~ u u  in rugard Lo mnrklng of ntnllons SL'O p. 10. 
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sido of tho track, iicar tlic fonce line, 18.60 metora (61.02 feet) from tlio station, in  
azimuth 90" 38'. Tlio elovation of tho station mark ia 203.911 metcra (668.998 foot) 
and of tho refercnco mark 2lU.289 motors (GGG.957 foet). 

Leach (Fayetto Count Ill., J. S. nilby 1920).-About 3 d e s  north of Rameey, 
on tho east side of tho I8;noia Contra1 Rniiroad track 3 yards southwest of section 
A 1-1 tool liouse, 1 b  yards nort~ionet or milepost706,'and 4.15 metom(13.62 foot) Q a a t O f  
the eaat and nearcst rail. The station, underground, and roferonco marks aro bronze 
tnhlcta set in  concrcto LM dcscribod i n  noteA la, 7a, and l la .  Tho reference mark ia 
on tho enmo sido of tlio track, near tho fonce lino, 22.57 motera (74.05 feet) from tho 
station, i n  azimuth 259' 12'. The elovation of tho station mark ia 197.539 motem 
(648.093 foot and of tlie reference mark 107.608 metera (648.614 feet). 

Rameey (bayctto County, 111. J. S. Bilb ,1.020).-About $.h mile nor thofhmsey,  
on the eaclt sido of tho Illinoia dentrd RaiYroad track, about 275 yards south of tho 
first road crossing north of Ramsoy, 200 yards south of the north switch signal for tho 
siding a t  Ramsey, 100 yards north of the railroad crossing sign, and 2.08 meters (6.82 
fect east of the caat and narca t  rail. The station, undcrgmund, and reference marks 

mark is on tho same eido of tho track, near the fcnco line 23.20 metem (76.12 feot) 
from tho station, in  azimuth 2GG" 34'. The elewtion of tho station mark is 190.372 
meters (624.579 fcct) and of the referonce mark 189.485 metera (621.702 feet). 

Bench mark C 8.-At Itamsoy, Fayntte County, Ill., in the concrete sidewalk a t  
tho noythwcst corncr of tho intersection of North Superior and Fifth Streets. A brass 
disk. Elovation, 186.619 motors (ti12.206 foot). 

Bench mark B 8.--At Ramsey, Fayotte County, Ill., in  the concreto sidewalk in 
the nortliwcst corner of tho intoraection of North Suporior and Sixth Streets. A brass 
dkk .  Elcvat.iori, 185.965 metera 610.120 foot). 

Moore (Fa otto County, Ill., f . S. nilby, 1930).-Ahout 3% mila north of Vera, 
on the cast sicre of tho lllinois Central Railroad track, % milo south of Mooro'ssiding, 
200 yards north of milepost 690, and 8.78 metora (28.81 foot) oust of the &t and nearoat 
rail. The station, underground, and reference marks aro bronze tablete set i n  concrete 
aa dcacribed in notcs la ,  7a, and l la .  Tho roforeuce mark is on the aamo.sido pf tlio 
track, ncar the fonco line, 21.16 motors (69.42 feet) from the station, in azimuth 
256" 29'. Tho elovation of the station mark is 178.104 metera (584.330 feet) and of 
thc reference mark 177.414 motem (562.0G6 foot). 

Lost (Fa otto County, Ill., J. S. IUlby, 1920).-About 1 mi le  north of Vera, on tlio 
meRt sido or tho Illinois Central Railroad track, 200 yards north of tho north snitch 
sisrial for tho siding a t  Vora, and 6.22 metera (20.41 foot) west of the west and noareet 
rail. Tho Htation, underground, and roforence marks are bronze tablets set iii con- 
crct.o na dcscribed in notos la, 7a, and lla. The referouce mark is on the aame side 
of tlie track, ncar tlie fonco lino, 23.35 metere (76.61 feet) from the station, i n  azimuth 
66' 65'. Tho eloyation of the atat.ion mark is 172.309 motere (665.514 feet) and of the 
reference mark 171.378 motors (562.263 foot). 

Ill., J. S. Ililby, 1920).-At Vera, on the west side of the 

road station, i n  front of the loading chute of the stock pens, between the main lino and 
the first siding west, and 2.05 metera (6.73 feat) we& of tlie west and n w m t  rail of 
tho main lino track. The station, underground, and reference niarks are bronze 
tablets set i n  concreto as described i n  notes la, 7a, and l la .  The reforenco mark is 
on tho opposite siclo of the track, near tho fence lino, 33.08 motera (108.8 feot) from 
tho station, i n  azimut 11 209" 25/. Tho olovation of tho stntion mark is 160.604 metem 
(656,442 hot)  aiid of tho refcrenco miirk 169.331 mctcrs (B55.547 feet). 
Jim (Vayat1.o County, Ill., J. 8. Ilill)y, 1020).-About lmilesoutliof VQM, 0 1 1  the 

cnat sitlo of tho Illiiioh Contrnl Railroad tiuck, % milo north of a si npost mnrkod 
"Sation 1 milo," 5 yards south of tho second road crtming south of &ora, aiid 7.07 
nictors (2:i.X foot) mat of tho omt aiid nearwt rail. Tho station, undorgrouxid, and 
reforonce marks aro bromo tablots sot i n  concrete ~8 doecribod in notes la, 7a, and 
l l a .  Tho rofororico mark is on t.lie m e  side of the track but  on tho opposita sido of 
tlio road, near tho fcnco line 17.55 motera 57.58 foot) lrom the station, i n  azimuth 

the reference mark 162.827 meters (534.208 feet). 
Bench mark Gc &-About 1.S miles south of Vera, Fayette Count , Ill., on the 

Illinois Central Railroad, 0.3 mile north of milepoet 603, on the m y d  abutment of 
stool bridgo No. A 693-3, 1.6 meters (4.0 feet) west of thp traclc and 1x1 line with the 
inside fnco of the end post of the bridge. A kuob carved in  the s tom rubble masonry. 
Elovation, 151.851 nictcm (498.108 feet). 

aro 1 m n z o  tablots sot in  concrete as described i n  notes la, 7a, and lla. The roferonco 

Vera Fayotte Count 
Illinois d ontral R a i l r o a i k c k ,  46 yards northwest of the northwest corner of tho rail- 

193" 42'. Tlio olovatiou of he station mar k is 162.971 meters (534.681 foot) and of 

For notw 111 rogsrd to marklug of statlous SOB p. 1U. 
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Clem (Fayetto County, Ill., J. S. Bilby, 1920).-About 3 miles south of Vera, on 
the east side of the Illinois Central Railroad track, 50 yards north of the third road 
crossing south of Vera, and 14.40 meters (47.24 feet) east of tho east and nearest rail. 
The station, underground, and reference marks are bronze tnbletcl set in  concrctc as 
described in notesla ,  7a, and lla. The reference mark is on the eame side of tho 
track, near the fence line, 14.58 meters (47.84 feet) from the station, i n  azimuth 
26G0 14’. The elevation of the station mark is 146.655 meters (481.151 feet) and of 
the reference mark 140.758 metere (481.489 feet). 

Garner (IJayette County, Ill., J .  S. Bilby, 1020 .-About 1 mile north of the rail- 

yards southwest of mgnposta m r k e d  “Yard limit” nnd “Station 1 mile,” milo 
north of the fourth road crosing south of Vera, and 15.65 maters (51.35 feet) west of 
the west and marc& rail. The station, underground, and reference marks are hrorizo 
tablets set i n  concrete as described in notes la ,  7a, and 113. The reference mark is 
on the mme side of the track, near the fence line, 23.76 meters (77.95 feet) from tho 
station, i n  azimuth 28’ 24’. The elevatiou of the station mark is 150.440 meters 
(523.006 feet) and of the reference mark 158.688 metere (520.629 fcet). 

mile north of tho railroad 
station at d n d a l i a  on the east side of the Illinois Centra? Railroad track, 160 yards 
northeast of the raitroad water tower, 125 yards north of the first road crossing north 
of Vandalia, 270 yards south of milepost 691, and 10.05 meters (32.97 feet) east of the 
eaat and nearest rail. The station, underground, and reference marks are bronze 
tableta set in  concrete as described i n  n o t a  la, 7a, and l la.  The reference mark is 
on the same side of the track, near the fence line, 18.56 meters (G0.86 feet) from tho 
station, in azimuth 24G0 18’. The elevation of the station mark is J57.3115 meters 
(516.288 feet) and of the reference mark 167.110 meters (515.452 feet). 

Cocagne (Fayette County, Ill., J. S. Bilby, 1920).-Ahout 1% miles northwest of 
Vandalia in-Vandalia Township on the farm of Surfirie Cocagne, 380 yards directly 
north of his barn on the east side of a fenceline, in  sec. 7, T. 6 N . ,  It. 1 15. Thesta- 
tion, underground, and reference marks are bronze tablete set in concrete as dcscrihed 
i n  notes la ,  7a, and lla. The reference mark is on the same side of the forice line, 
11.03 meters (36.19 feet) from the station, i n  azimuth 2’ 55’. The elevation of the 
station mark is 178.182 meters (584.685 feet) and of the reference mark 178.091 mctere 
(.584.237 feet). 

Bench mark J 8.-At Vandalia, Pa ette County, Ill., iii the concreto curbing of 
tho platform at the southwest comer of txe C‘nion Passenger Station, 5 meters (1G feet) 
esst of the track, close to the wall of the building. A brass disk. Klovation, 354.642 

road station at Vandalia, on the we& mdo of the l llinois Central Railroad track, 30 

Dow (Fa ette County, Jll., J. S. Bilby, 192O).-~bout 

meters 507.3% feet). 

First National Bank a t  the southeast corner of the.interscction of Gallatin and Rft.h 
Streets, 1.5 meters (4.9 feet) above the mdewalk. A brass disk. Elevation, 157.104 

Benc 6 mark K 8.-At Vandalia, Fayette County, Ill., i n  the front face of tho 

melers (515.432 feet). 
Bench mark L 8 U. 6. G. S.).-At Vandalia, Fayotte County, Ill., T. 6 N. 

R. 1 E.. near the eout 6 east corner of section 16. at tho intersection of the Nationai 
and Shbbonier roads. An iron pip0 stamped ’“474.” Elovation, 144.398 meters 
(473.746 feet). 

Bench mark H 8.-About 0.5 mile south of Vandalia, Fayette Countv, Ill., on 
tho Illinois Central Railroad, on concreto bridge No. 689-0 over the Kaskaskia River, 
and 2 meters (7 feet) west of the  track. A knob carved i n  the north abutment. 
I’:levation, 149.078 metere (489.100 feet). 

Stur ese ( lbyet te  County, Ill., G .  A .  Fairfield, 1883; 1920 .-Al)out 1 milo south 

of the country clubhouse. The station murk is a white Inar1)le post about 6 iiiclicR 
sciuare and 30 inches lon rojectirig 4 to 6 inches al)ove tho ground, arid inncri1)etl 
with letters “L?. S. C. & Cf8” The untlergrountl mark is tho a ex of an t~arthonwnrc 
pyramid about 30 inches below tho surfaco of tho groyid. ‘1phe pvraniid is alwrit 
6 inches on an edge and b on one fnce the raised letters U. S. C .  S.” Thc rufercrir(t 
mark is a white marble post slightly smaller than the station mark, with an arrow 
in the top pointing toward the station. In  1908 a magrictic station WMJ cstnblishctl 
near the station and marked by a stone post, projccting about 4 inches abovo the 
surface of the ound, and inscribed w i t h  tho lotters “17. S. C. & G .  S. 1908.” Tho 
reference m a r p i s  14.35 metere (47.08 feet) from the station, i n  azimuth 2 8 7 O  34’. 
The ma netic station mark is 19.11 meters 62.70 feet) from the station, in azimuth 
141O 4 2 f  The elevation of the etation mar L is 200.901 metere (659.123 feet) and of 
the reference mark 200.550 meters (658.001 feet). 

of Yancklia, on the grounds of tho Vandalia Country arid Go i f Club, 30 yards north 

----- 
For notes in regard to marklng of statlons see p. 19 
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16.24003 
16.54483 
15.840ffi 
10.15443 
16.45023 

10.70403 
17.008K1 
17.373W 
17.07844 
17.08324 

47 

100 
1 
2 
3 
4 

5 
6 
7 
8 
9 

Foot. 

1 s . m  
18.60284 
18.80704 
10.20244 
19.W724 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
1 
2 
3 
4 

5 
6 
7 
8 
9 

20 
1 
2 
3 
4 

5 
6 
7 
8 
9 

30 
1 
2 
3 
4 

5 
6 
7 
8 
9 

40 
1 
2 
9 
4 

5 
6 
7 
8 
B 

110 
1 
2 
3 
4 

Lmglhs-Feet to metere (from 1 to 1000 unrb) 

[Roductlon factor: 1 foot-0.3WB000006 motor.] 

19.812bl 
'20.11684 
20.42104 

21.03124 
20.72044 

0.0 
0.30480 
0.80880 
0.01440 
1 . 2 1 m  

L62m 
1.82880 
2.13360 
2.43940 
a. 74321 

3. OIAOl 
3.35281 
3.86701 a. 90241 
4. 20721 

4.117201 
4.87081 
6.1U101 
ti.4W41 
6.78121 

0.08001 
0.4W81 
0.70501 
7.01011 
7.81521 

7.82002 
7.92482 
8.22002 
8.53442 
8.83922 

9.14402 
9.44882 
9.76302 

10.05842 
10.a6322 

10. o0803 

11.27702 
11.~58242 
11.88722 

12.18202 
12.48883 
12. pal63 
13.10043 
13.U123 

13.71803 
14.02083 
14.32603 
14.83043 
14.03623 

io. 97283 

5 
6 
7 

9 
8 

50 
1 
2 
3 
4 

5 
6 
7 
8 
9 
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1 
2 
3 
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5 
6 
7 
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9 
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2 
3 
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5 
6 
7 
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9 

80 
1 
2 
9 
4 
5 
6 
1 
8 
9 
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1 
2 
3 
4 

5 
6 
1 
e 
9 

21.33604 
21.04064 
21.94564 
22.25044 
2.66525 

22.88005 
23.10485 
21.46005 
21.77445 
24.07925 

Notors. 11 Foot. 
-- 

I20 
1 
2 
3 
4 

5 
6 
7 
e 
9 

!24.WO5 
2 4 . w  
24.00305 
25.mn45 
25.003% 

I.Qo8oLI 
20.21m 
20.61706 
20.82245 
27.12126 

130 
1 : 
i 
I 
e 
1 
E 
9 

'27.435205 
27.73080 
28.04100 
28.34040 
28.85126 

28.85808 
20.2o080 
2o.mo 
20.87040 
aO.17628 

14C 
1 
2 

4 
; 
! 

t 
5 

Notom. 

30.48000 
30.78480 
31.oRooB 
31.30440 
31.00028 

32.00408 
32.30858 

32.9lR47 
33.22327 

33.62837 
33.83287 

34.44247 

32. 01307 

a4.13707 

ar. 74727 

a5.05207 

3 5 . ~ 7  

35.3m7 
35.00107 

30.21127 

30.67007 
30.8tu)87 
37.18587 
87.49047 
31.70528 

aa. im 
a8.40488 

30.aim 

38.70988 
30.01448 

98.02408 
30.028811 
40.233G8 
40.5'848 
40.84328 

41.14808 
41.46288 
41.75708 
42.00248 
42.ao7za 

+ 42.01209 
42.07080 
43.28109 
43.68049 
43,8ol29 

44. loooe 
44.60080 
4 4 . W O  
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(6. urn 

_. 

'oct. 
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4 

5 
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9 
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4 
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9 
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9 
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9 
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2 
3 
4 

5 
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8 
9 

- 
Motom. 

45. m 
40.02489 
40.32000 
46.03449 
46.9302B 

47.24408 
47.54800 
47.85370 
48.15WI 
48.40330 

4% 18810 
40.07280 
40.37770 
49. cwm 
40.98730 

Eo.28210 
M). 5060880 
tO.80170 
61.20R50 
61.61130 

61.81010 
62.12000 
62.42570 
62.73051 
Ki.M531 

G3.04401 
m. wo7l 
M. 25461 
M.65B31 

64.8Mll 
65.10801 
a.47371 
65.77861 
68.08331 

68.38811 
68. 00281 
68.90771 
67.30251 
67.80732 

67.01212 
68.21G02 
68.62172 

68.18132 

68.43612 
6O8.746?I2 
00.04673 
GO. 3W52 
00.45531) 

is. a4011 
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- - 
Foot. 
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9 
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9 
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9 
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1 
2 
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4 

' 5  
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8 
9 
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1 
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5 
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7 
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9 

Motera. 

oo.8ooia 

62. ima 
02.484ia 

01.2&182 
01.~W7a 
01. R7452 

02.78983 
63.00373 a. 30853 
63.70333 

a.oo8ta 
M . a m  
04.81773 
04.02253 
65. w 3 3  

86.63213 
BJ. 83699 
68.14173 
OB. 44053 
00.76133 

67.05813 
07.38083 
07.66674 
07.07054 
68.27634 

68.68014 
08.88194 
69.18074 
09.49464 
09.18834 

70.10414 
70.4ofio4 
70.71374 
71.01854 
71.82334 

71.93284 
72.23774 
72.64255 

73.1118 
7 3 . 4 m  
73.70176 
74. oca5 

J 14.81135 

74.8tlo(L5 

7ck m636 

n . 8 ~ 1 4  

7a.847315 

74.e7m 

Sk E 
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300 
1 
2 
3 
4 

5 
6 
7 
8 
9 

- 
Feet 
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7 

9 
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9 
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9 
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- 

a 

a 

a 

91.44018 354 
Q1.74498 1 
92.04078 2 
92.%458 3 
92.65839 4 
92.60419 5 
9 3 . W  6 
03.67379 7 
93.87859 8 
m. ia39  9 
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Lengtha-Fe& to metere urn 1 to 1000 unila~ontinued, 

310 
1 
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7 

9 
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94.m 1 
95.09779 2 
95.40258 3 
Q-5.70738 4 

88.01219 5 
88.31090 6 
96.82179 7 

97.23130 9 
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Q S . 4 m  3 
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102.71781 7 
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103.32741 9 
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103.93701 1 
104.24181 2 
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104.86141 4 
1a5.mzl 5 
105.48101 6 
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100.07081 8 

98.82058 a 

i w a 7 u  9 

76.20016 
76. ML105 
76.80975 
77.11455 
77.41836 

78.02800 
78.33370 
7aaw 

70.24816 
78.65288 
78.85776 
80.10258 
80.467% 

81.07096 
81.38176 
81.88050 
81. 90136 

82.20816 
82. oooO7 
82. m 7 7  
8.21067 
83.61637 

83.82017 
84.12497 
84.42877 
84.73467 
85.03037 

85.84417 
85.84897 

88.26857 
88.6@37 

88.88817 
87.17297 

8 a m  

88.WZl8 
88 6W08 
E9.00178 
88. a0858 
89.01138 

80.220MI 
00.52578 
00.83058 
OL lab3E 

n.72416 

7amm 

80. nne 

85. 95377 

m. 4 n i 7  m. 7 a m  

m. 9ieie 

MOtoR 

108.68021 
108.98iOl 
107.28881 
107.5W02 
107.8Qw2 

108.!DCB 
108. born 
108.81382 
109.11%2 
1 0 9 . ~  

106.72822 
110.03302 
110.33789 
110.64282 
110.94743 

111.25222 
111.65702 
111.88182 
112 18602 
la47142 

113.08103 
113.38!% 
113.00003 
113.90643 

114.33223 
114.80503 
114.80883 
115.21453 
116.61W 

ll6. 8 W  
116. LW 
116.43383 
116.73803 
117.04343 

ll7.MW 
117.65304 
117.95784 
118.20284 
la 60744 

119.17704 
119.48184 
119.78004 
120. @a144 

120. aQa4 
120.701M 
1 2 1 . m  

IZl.61644 

in. ne23 

na m 

121.a1004 

- - 
Foot. 

400 
1 
2 
3 
4 
5 
6 
7 
3 
9 

410 
1 
2 
3 
4 
5 
6 
7 
8 
9 

420 
1 
2 
3 
4 
5 
6 
7 
8 
9 

430 
1 
2 
3 
4 
5 
6 
7 
8 
9 

440 
1 
2 
3 
4 

5 
6 
7 
8 
9 

Meters. 

m.82024 
122.2234 
122.62885 
122.63465 
123.13946 

123.44425 
1%. 7490.5 
124. m85 
124. ab&% 
l24.80346 

1 2 4 . W  
125.27305 
l25.67785 
125. e8285 
P25.18746 

m. 48325 
128.79705 
127.10185 
127.40885 
121.7l146 

128 01628 
12& 32106 
128.82588 
128.83088 
128.2340 
128.64028 
128.84WB 
130.14080 
130.464sB 
180ao.7KQ46 

18108428 
la1.30906 
131.6888 
131.97808 
B2.m 

m. 688a7 
132. 88307 
l33.19787 
133. m 7  
laa.80147 

134. 11227 
134.41707 
134.72187 
135.02887 
I3b. a8147 

la6.086a7 
~ . 9 4 1 0 7  
la8.24Ea7 
136.KKN7 la. 86647 

- - .- 

root. 

450 
1 
2 
3 
4 

5 
6 
7 
8 
9 

4-50 
1 
2 
3 
4 
5 
6 
7 

9 

470 
1 
2 
3 
4 

5 
6 
7 
0 
9 

480 
1 
2 
3 
4 

5 
6 
7 
0 
9 

490 
1 
2 

a 

f 
5 
6 
7 
8 
9 

&tars, 

137.10027 
137.46507 
137.70088 
138.07408 
138 37948 

131188428 
138 QSW 
139.28388 
139. b9ssB 
139.80348 

140.20828 
140.61308 
140.81788 
141.12288 
141.42148 

141.73218 
142. 03708 
142.34188 
142.64009 
142.85149 

143. m!al 
143. bo100 
143.88588 
144.17000 
144.47648 

144.- 
146.08508 
146.;K1889 
145.88488 
146.QQQ49 

148.30428 
140. B(rJ0B 
146.01388 
147.21808 
147.62350 

147.82880 
i4e.13310 
1a4am 
14s. 74270 
149.04760 

149. %!UO 
149.65710 
14Q.96190 
1M). 28070 
1w. 671M) 

161.18110 
161.4&5w) 
161.78010 
152.0Q530 

160. mw 



=== 
FOO 

50 

- 

I 

, 
51: 

1 
i 
! 

52( 
1 
i 

f 
I 

E 
'i 
8 
9 

530 
1 
2 
9 
4 

5 
6 
7 
8 
9 

540 
1 
2 
3 
4 

5 
6 
7 
8 
P 

Metars. 

107.64034 
107.94514 
188.a49Q4 
188.55474 
108.86954 

-- 

PRECISE TRAVERSE, ILLINOIS AND WISCONSIN. 

-Feet to maters (fm 1 to 1000 unik)-Continued. 

root. 

6LM 
I 
2 

4 

li  - 
18288037 
18.1ffi17 
183.48087 
183.79477 
1 8 4 . w 7  

184.40437 
184.70017 
185.01307 
185.31877 
185.82357 

152.7&11 

153.31471 
153. 8 l l l  

651 
1 

4 

5 
f 
7 
I 
5 

i . 
199.33900 

199.84440 
190.84820 
200.MW 
200.55w 
200.853m 
!&)1.16840 
201.47320 
201.Tisoo 
20208280 

202.88241 
20.3.99721 
203.30201 
m.ooo81 
m.91101 

202a8780 

204.ami 
XM.52121 
201.82001 
205.13081 
205.43561 

205.74041 
20U.Mb21 
m.95001 
206.65481 
206.06881 
207.aaU1 
207.Mj022 
2M.87402 
208.17882 
208.4838a 

208.w 
208.08322 
wa.308oa 
200.70282 
2lo.00782 
210.31a4a 
210.01722 
210.02202 
211.23082 
211.63102 

211.83042 
212.14122 
212.44802 
212.76083 
218.(L5683 

4 

! 
! 
i 
I 

71( 
I 
i 
I 

! 
1 
1 
8 
9 

1 
2 
3 
4 

5 
6 
7 
C 
9 

790 
1 
2 
3 
4 

5 
6 
1 
8 
9 

740 
1 
2 
3 
4 

5 
6 
7 
8 
P 

4 

72U 

100.16434 
109,4GQl4 
100.7730< 
170.07874 
170.a8364 

1 7 0 . 6 8 ~ ~  
170.99314 
171.20704 
171.00274 
l7l.80764 

172.21234 
172.6171'15 
172.82105 
173.12075 
173.43165 

173.73635 
174.M115 
174.345U5 
174.05075 
174.95655 

5 

e I 
B 
I 

61a 
1 
2 
3 
4 

5 
6 
7 
8 
9 

620 
1 
2 
3 
4 $111 6 5 7 

176.17475 8 
176.47865 9 

lM.833il 
165.14351 

165.44831 
19.75311 
158.05701 
150.36271 
15B.60751 

158.97231 
137.27711 
187.68192 
157.68072 
168.10162 

168.48032 
1%. 80112 
158.10502 
190.41072 
IJg.71EZia 

180.02032 

, 
! 

581 , 
: 
: 
1 

! 

I 
I 
I 

57( 

I : 
4 
' 

185.82837 
186.23317 
188.53707 
186.84277 
187.147b7 

181.46237 
187.75718 
183.00108 
188.30078 
18867158 

188.87838 
180.28113 
189.5SO'i 
139.89078 i m . i w  
1 m . m  
190.80618 
191.1ow)3 
101.41478 
191.71868 

1 9 2 W  
192.32918 
192.03300 
192.93879 
103.24869 

183.64839 
183.85319 

184.70750 

iw.imo 
irn.40270 

66c 
1 
2 
3 
4 

5 
6 
7 
8 
9 

670 
1 
2 
3 
4 

5 
6 
7 
8 
9 

W 
1 
2 
3 
4 

5 
6 

9 

7 
8 

180.83473 
181.23852 

101.64432 
101.&1912 
162.1m92 

18276363 

163.06833 
163.37313 
183.87783 
163.wm 
164.28763 

lea 46872 

i 
5 

58C 
1 
2 

5 
6 
1 
E 
9 

49 

Motem. 

n3.36043 
213.00523 
213.07W 
214. n4S3 
214.67RB 

214.88443 
215.1.%3 
215.49403 
215.78- 
218.10363 

21R. 71323 
217.01803 
217.32283 
217.82784 

217.93244 

218. €A201 
213.84884 
210.15184 

210. 4584.4 
210.76124 
220. ODOOI 
220.37084 
nO.O7J?U4 

m.9m 
221.w524 
221. SJOOI 
221.8MB4 
222.19064 

22a .W 
226.8MM5 
22). 11405 
223.41885 
m . 7 m  

224.028811 a. 333211 
2%. 83sM 
224.94205 
=.247@b 

m. m 5  
225.85725 
220.10205 
225.40885 m. mes 
221.07045 m. 38125 m. m m. 86380 
aaglarvl 

- 

ne. 40843 

aa 2.m 

17e.rn35 
177.osY15 
l'rl.30305 
177.00370 
178.03368 

178.30836 
178.01310 
178.017~0 
178.22270 
170.b27m 

178.83236 
1&7.137113 
180.441W 
180.74078 
181.05168 

1 8 1 . m 8  
181.oDlltl 
181.oG5w 

lH267E-51 
182.27070 

630 
1 
2 
3 
4 

5 
6 
7 
8 
9 

640 
1 

I 2 
I 3 

4 

5 
6 
7 

g 1 8 

I M . ~  
104.80713 
105.20193 
185.wG73 
106.81163 

186.11833 
180.42113 
lou.72.w3 
107.03073 
187.83653 

J 590 
I 1 
' 2 

3 
4 

5 
6 
7 
8 
g 

196.07230 
195.87710 
105.08100 
105.08670 
1BB.20168 

lDB.6BQ39 
180.00110 
107.2(A5rn 
107.510w) 
107.8lwO 

690 
1 
2 
3 
4 

5 
G 
7 
0 
4 



60 

- 
Feet. 

750 
1 
2 
3 
4 

5 
6 
f 
8 
9 

760 
1 
2 
3 
4 

5 
6 v 
8 
9 

Ti0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

Qm 
1 
2 
3 
4 

5 
6 
7 
8 
9 

190 
1 
2 
3 
4 

5 
6 
7 
8 
9 

- 

- 

Meters. 

243.84019 
244.14621) 
2 4 4 . m  
244.76188 
2 4 b . w  

-- 

U. S. COABT AND GEODETIC SURVEY. 

Lengtha-Fmt to metera (from 1 to 1000 unita>--Continued. 

reat. 

so 
1 
2 
3 
4 

Metenr Ii Feot. 
-8- 

m.OBas2 
269.38532 
268.08012 
256.69492 
280.28912 

200.80462 
200.8o(a2 
201.21412 
201.51802 
281.82372 

202.12852 
202.43332 
202.73813 
203.04203 
203.a4773 

283.85253 
203.85733 
284.213213 
204.60083 
z e w i 7 a  

900 
1 
2 
3 
4 

5 
6 
7 
8 
9 

91: 
2 
3 
4 

5 
6 
7 
8 
9 

228.80048 
229.W625 
228.21Mx) 
22Q.614M 
Pg.8lW 

230.12440 
2 3 0 . W  
230.73408 
231.03888 
231.34388 

8M) 
1 
2 
3 
4 

5 
6 
7 
8 
9 

274.32055 
274.02535 
274.83016 
275.23486 
nb.b391b 

275.84465 
270.14935 
n 0 . 4 ~ 6  
270.75885 
m.08376 

m.3m 
277.0'1330 
277.07810 
278.28296 m . m m  
n~.sgzbe 

279.80080 

279.18730 
279.50210 

280.11170 

280.41858 
280.721aO 
281.02810 
281.33088 
281.63670 

950 
1 
2 
3 
4 

5 
6 
8 
9 

960 
1 
2 
3 

7 

4 

s 

a 
6 
7 

9 

970 
1 
2 
3 
4 

231.84848 
231.8532a 
232.25800 
232.58287 
232.88707 

233.17247 
233.47727 
233.78207 
234.08887 
pP.38107 

5 

810 
1 
2 
3 
4 

5 
6 
7 
8 
9 

240.88849 
247.19329 
247.48808 
247.80280 
248.1WO 

248.41250 
248.71733 
248.02210 
248.32080 
249.03170 

860 
1 
2 
3 
4 

5 
6 
7 
8 
9 

% ! f l l  5 6 1 

258.47082 0 
268.77672 9 

234.09647 
23b.00127 
2 3 b . r n 7  
23.01081 
23b.91587 

230.22047 
230.52.527 
230.Rwo7 
237.13487 
237.43887 

Meters. 11 root. 

820 
1 
2 
3 
4 

5 
6 
7 
8 
9 

285.17063 
205.48133 
206.78013 
uM.(rJoQ3 
208.3857a 

920 
1 
2 
3 
4 

251.48080 
2.51.78530 
252.07010 
252.37400 
262.07971 

252.8&Ll 
253.28931 
253.694ll 
263.89891 
2b4.#)371 

2M.bWl 
264.81331 
265.11811 
256.42291 
265.7277l 

268.03261 
m.33731 
268.04211 
268.94691 
267.25171 

Motors. Foot. ii- 

5 
6 
7 
8 
9 

8Bo 
1 
2 
3 
4 

I 
6 
7 
0 
9 

890 
1 
2 
3 1 4 

288.7oa53 
u17.00633 
207.31013 
2437.014W 
207.91974 

2u.M 
208.62931 
208.83411 
288.13804 
288.44374 

m.74854 
270.05334 
270.35814 
270.GG204 
270.80774 

m.272b4 
271.57734 
271.68214 
272.lMW 

272.79665 w. 101% 
218.40815 
273.71095 
274.01576 

n2.49174 

281.84058 

282. W 0 7  
283.16817 

283.46467 
283.70037 
284.07417 

284.08311 

284.08857 
2n5.29337 
285.50817 
285.00287 
280.20177 

2R8.11257 
280.81737 
287.12217 
287.42087 
287.73178 

288.03858 
288.34138 
288. a4018 
288.u.nQn 
289.26578 

2(12.2mn 
m 2 . m i 7  

m, a7807 

5 
6 
7 
8 
9 

930 
1 
2 
3 
4 

5 
6 
7 
8 
9 

940 
1 
2 
3 

5 

t 
8 
9 

4 

288. m 
289. m 
200.17018 m. 47488 
280.77978 

291.08468 
281.38838 
281. G9418 
281.QQ888 
282.30378 

292.80868 
202.81330 m. 21810 
m . 5 m  
283.82178 

294.13258 
294.43739 
294.74210 
295. MBBB 
295.1179 

286;. 85858 
295.00130 
286.20610 
2w. 67080 
290.87b79 

237.74448 I 
238.36408 

238.68388 ' 

238.04928 j 

238.658881 

830 
1 
2 
3 

l 4  
238.28848 
238.67328 
238.87808 
240.18288 
240.48708 

240.78248 
241.08728 
241.40238 
241.70088 
242.01108 

242.31048 
242.02128 
242.928og 
243.2)080 
243.w 

5 
6 
7 
8 
9 

840 
1 
2 
3 
4 

5 
6 
7 
8 
9 

5 
6 

8 
9 

990 
1 
2 
3 
4 

G 

8 
9 

7 

s 
7 

aoo.22900 
300&3340 

aOl.14300 
801.44780 

801.752u) 
302.05740 
302.313223 
302.00701 
ao2.87181 

a03.GE141 

a(M.18101 
a(M.4w81 

amwm 

m.nm 
803.88821 



0 
1 
2 
3 
4 

5 
0 
7 
6 
9 

10 
1 
2 
8 

5 
6 
’I 
8 
9 

20 
1 
2 
9 
4 

5 
6 
1 
8 
9 

8a 
1 
2 
a 
4 

5 
6 
9 
8 
9 

IC 
1 
2 

I 

5 
t 
1 
1 
E 

.4 

a 

107.32250 
17o.ram 
173.88417 m.1m 
180.44583 
183.72on7 
187.00760 
lW.28833 
103.68817 

PRECISE TRAVERSE, ILLINOIS AND WlSCONSIK. 

Length-Metera to feet (jrm 1 to 1000 units). 
[Roduotlon fnotor: 1 motor-3.28M3333 feet.] 

1 

3 
4 

5 
6 
7 
8 
9 

2 
3.28083 
0.60107 
0. w 

13.l2333 

10.40417 
19. ML500 
n.oWhq3 
20.24W7 
29.62760 

32.80873 
30.08017 
39.37000 
42.oW81 
46.93107 

40.21250 
62.40333 
h5.77417 
69. o5500 
02.33593 

06.61607 
M. 897m 
72.ii833 
76.46017 
78.74000 

82.(32088 
85.30107 
68. S3zo 
01. m333 
95.14417 

08.42600 
1 0 1 . 7 m  
104.08Oc~7 
108.28760 
lll.WB33 

114.8201i 
118.11Ooo 
l21.38081 
124,07107 
127.95250 

131. B333 
134. 61417 
137.70WU 
141.M653 
144.36067 

147.83760 
360.91893 
164.10017 
167.48@lO 
16087rn  

azmxw 
331.30417 
334.04500 
837.82583 
941.20007 

944.48760 
847.7W.13 
861.04917 
w.33ooo 
367.01083 

300.F.Ql07 
364.17250 
307.45333 
370.73417 
a74.oim 

an.= 
880.67007 
as3.867m 
17.13533 
3tM.41817 

3w.88(KL3 
4W.20107 
4m.G42w 
408.8233a 

410.10411 
413.38XM 
4 1 0 . W  
410.84807 
423.22760 

m.w833 
428.78017 
433.37000 
438.36083 
438.09187 

442.01m 
440.18333 
449.47417 
452.7bXKl 
m.a3683 

459.31007 
402.69750 
405.87833 
4W.16917 
472.44000 

476.72083 
470.00107 
482. ‘282.50 
486.66333 
MOM417 

a o 3 . m  

50 
1 
2 
3 
4 

5 
6 
7 
8 
9 

60 
. 1  

2 
3 
4 

5 
6 
7 

9 

70 
1 
2 
3 
4 

5 
6 
7 
8 
9 

80 
1 
2 
3 
4 

5 
6 
7 

9 

90 
1 
2 
3 
4 

5 
6 
7 

a 

a 

0” 

150 
1 
2 
3 
4 

5 
6 
7 
8 
9 

160 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 
2 
3 
4 

5 
6 
7 
8 
9 

180 
1 
2 
3 
4 

5 
G 
7 
8 
9 

190 
1 
2 
3 
4 

5 
6 

9 

170 

T 

492.1wx) 
495.40583 
408.MIG07 
EQ1.08760 
m.24833 
608.52817 
611.81000 
6lb.OW3 
618.37167 
521.05250 

G24.03333 
G28.21417 
631.40500 

638.06007 

641.39750 
644.01833 
M7.88017 
6 6 1 . 1 m  
654.48083 

667.74107 
531.0MM) 
w.3m 
W7.68417 
m0.805oo 

&74.146%3 
677.4%07 
680.70760 
683.08833 
t87.20917 

58o.swoo 
693.83083 
697.11107 
000.3Dw) 
801.073% 

008.95417 

013.61553 
010.“?47 
020 .077~ 

02(.56e13 
020.03917 
029.9m 
oa3.20083 
Q90.48107 

098.782M) 
043.04333 
640.32417 
WQ.lm€@ 
W62,tK16tW 

~ 3 4 . 7 7 ~  

~ 1 0 . 2 ~ 0  

200 
1 
2 
3 
4 

5 
6 
7 
8 
9 

210 
1 
2 

4 

5 
6 
7 
8 
9 

220 
1 
2 
3 
4 

5 
6 
7 
8 
9 

2.90 
1 
2 
3 
4 

5 

7 
8 
9 

244 
1 
2 
9 
4 

s 
6 

0 

3 

e 

Q 

100.8booo 
200.13Ma 
203.41107 
2oo.oom 
208.9’1333 

213.26417 
210.53.500 
219.81583 
223.09007 
225.37760 

220.05833 
232.03817 
230.22oOo 
2 w . m  
W.78187 

24o.OBw) 
249.34333 
252.02417 
255.00500 m.1m 

311.01017 5 

321.61107 

110 
1 
2 
3 
4 

5 
6 
7 
8 
9 

120 
1 
2 
9 
4 

5 
6 
7 
8 
9 

202.40087 
206.74760 
2 8 9 . 0 m  
212.30017 
276.68000 

218.87083 
282.16167 
286.43250 
288.71333 
291.09117 

130 
1 
2 
3 
4 

5 
0 
7 
8 
9 

51 

- 
root. 

058. lawn 
660. 44760 
602.72833 
808.00917 
68% 2wwx) 
672.6mgl 
876.811107 

082.41333 
686.88417 

888.87600 
802.26583 
065.53607 
003.81760 
70.09333 

705.37017 
708. BBOOO 
711.84081 
716.22107 
718.ww) 

721.7E333 
725.08417 
m2R.34!m 
731. o m 3  
734.93367 

738.187% 
741.48833 
744.74917 
748. moo0 
761.31083 

764.59167 
767.87w) 
701.1LV3 
704.43417 
787.71toO 

770. gggg3 
774.21887 

7so. Ma33 
7M. 11917 

7 8 7 . m  m. 08087 
783.00107 
797.24293 
800.62333 

803.80417 
8 0 7 . m  
810.3&%! 
813. M(M7 
818.Ba750 

om. lam 

n7.55750 
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1 410.76B.3 
1'414 03817 
i'4i7'a2000 
1 ' 4 m : W  
1;423.88167 

I4!a.lOZw) 
1'430.44333 
1'433 7JW7 
1'437100500 

I 443 wB87 
1'446:84760 
1'450.12&?3 
1:453.4oL)17 

lr16887083 
1'403'26107 
1:480:&3250 
I 400.93333 

(440.28683 

1,458.89ooo 

I;m*oeul 

Me 
teff 

25 

- 

I 

! 

2M 

i 
d 

I 

! 
i 
I 

nc 
1 
1 
I 
1 

5 
6 
1 
8 
9 

280 
1 
2 
3 
4 

5 
6 
7 
8 
9 

290 
1 
2 
3 
4 

5 
6 
7 
6 
9 

480 
1 

3 
4 

5 
6 

8 
9 

490 
1 
2 
3 
4 

6 
6 
7 
8 
9 

2 

U. 8. COAST AND GEODETIC SURVEY. 

Lengtha-Metera to feet cfrom 1 to 1000 units)-Continuod 

Feat. 

8m.m 
823.4881 
828.7700 
830.0508 
8332316 

628.6125 
839. &a 
843.1741 
810.4560 
049.7a68 

863.0166 m. 297a 
868.67a 
802.8691' 
868.1m 

m. 4X-e 
872.7018; 
876.8825( 
878.2838: 
W.644li 

885.82My 
8 8 9 . 1 m  
8M.m 
885.0075[ 
888.948% 

802.22017 
905. s1m 
908.78083 
012. 07167 
916.a6260 

918.8333a 
821.81417 
826.18500 
028.476a3 
E31.76607 

Q36.03760 
938.31833 
941.6W17 
944.88000 
948.1rn 

851.44167 
054.72L60 
0.59.00333 
881.28417 
ww.SBw0 
887.84663 
871.12067 
874.40760 

E&% 

- - 
hfc- 
bra, 

3a 
I 

- 

4 

I 

I 
i 
I 

911 
1 
2 

4 

I! 
6 

9 

320 
1 
2 
3 
4 

5 
6 
1 
8 
9 

330 
1 
2 
3 
4 

5 
6 
7 
0 
9 

340 
1 
2 
8 
4 

5 
6 
7 a 
9 

a 

t 

Feet. 

884.211001 
887.6308: 
W.81lS 
884.m 

1 doo.6541~ 

1'007.2158 
1:OlO. 4 M  
1,013.777M 

1 017 
1'o!iae1i 
1'021.6200(3 
1'026.80083 
1;CnO. 18161 

1 arC 402w 
l'G38:74333 
1'040 02417 

w.am 
l'W3.W 

1:W:aaUxl 
1,068.68683 

1 049 W67 
1'053'147M) 
I'asO:42.333 
1'069.70017 
1:oe2eeoOo 

1088.27083 
1:088.66.167 
1,072.83250 
1 070.11333 
1:079.asU7 

I os2.67wO 

I 089.23807 
1'002.61763 

1 oBB.MB17 

I; 108.82167 

L:O@b.8(i683 

I:oes.tesa3 

i'im.aem ! 106.84083 

*, ll2. mtia 
' 116.4833a 
, 122. old00 
'125.a24w 
,l28.80687 

, i m . m  , l36.16833 

,34s*om 

., 118.76411 

,138.44917 
,141.73000 

= 
Me 
bra - 

35 

! 
I 
! 

36( 
I 

4 

1 
! 
i 
5 

370 
1 
2 

4 

6 
6 
7 
8 
9 

980 
1 
2 
3 
4 

5 
6 
7 
8 
9 

390 
1 
2 
3 
4 

5 
6 
7 
0 
9 

a 

Feat. 

1 148.2916 
1'161.6726 

1' 168.1341 
1; 1 6 1 . W  

1' lO7:OicO 

1: 174.6383: 

1 18l.1m 

1' 187.0016i 

1'154.8533 

1164 fxy 
iln.2.m 
1, in. aor 
1'184.38061 

1'180.04w 
1: 184.2z(3i 

1,204.CWX 
1 207.34M1 

1 213 w)B33 
1'217'18017 
1:2'B:47CKX 
1 223.76083 
1:227.03107 

1 m.312YI 
1'233.&9333 
1'236.87417 
1 ' 2 4 0 . 1 ~  
1:243.aaSa3 

1 246.7l887 iao 067~) im:nm 
1:233.h5017 
I, 268. Moo0 

1283.12083 
L'2M) 40167 
L)200108250 
t272.80333 
L:276.!24417 

1 m . m  
t282tXkYX3 
I'u)o.08067 
I:ZAe.a0760 
1,2sas48aa 

1,!&5.82817 
,298. aim 
, 3 0 2 . 4 w  
,305.nlC7 
,808.- 

1; 210. WE 

= 
Me 
bra 

4a 

! 

41! 

I 

! 
i 
! 

42( 
1 
i 

i 
5 
c 
1 
e 
9 

430 
1 
2 
3 
4 

5 
6 
7 
8 
9 

440 
1 
2 
3 
4 

5 
6 
7 
8 
9 

. 

Fwt. 

1 470 3isoO 
1' 470' 85583 
1: 482:CaSa7 
1 480 21760 
1: 488: 49833 

1 482 77017 
i ' 4 m : m  
1'409 34083 
1:602:02107 
1,606.802w 

16ODlw33 
l'G12: 40417 
1:515.74500 
1610.02583 
1: 622.30(167 

1 626.68750 

1:635.43ooO 1'632.14917 

1,18. 71083 

1 641 BB107 
l'G46'2Z4l 

1'651.81417 

165839683 
1' 661: 67007 
1~604.QK7ZIl 
I M8.23833 
1~671.61917 

I 674.8MMo 
1:678.08083 
1681.38107 

1; MI7.82333 

L 6U1.20417 

L 697 70.583 
l:W1:04607 

1' 6%. 86833 

1' 648: sma 
1:656.1lGoo 

lJ684.4.o4?60 

1:a04.48500 

.,w.mm 
'807.00833 , G10.88817 
,014.17ax) 
,017. rlw83 
,620.73107 

,024.012iXl , on. 21)333 

,&Ti. sEiI0 
,837.law 

, W. 157417 
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Mc- 
tara. 
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I 
i 

c 
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I: 

i 
t 
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I 

5lC 
1 
2 
4 

6 
6 
7 

9 

520 
1 
2 

a 

e 

s 
5 
6 
.II 
% 
P 

Y 

i 

Y 

2 
8 
4 

5 

8 
0 

2 
3 
4 

5 
6 

0 
z 

PRECISE TRAVERSE, ILLINOIS AND WISCONSIN. 

Lengtha-Netaa to feet (Jrom 1 13 1000 unik)-Contin~~ed. 

Foet. 

1 M0.4100i 
l'M3.007r.4 
l'G40.87H32 
1: ELI. m l i  
1,663. G4m 
16668a)B% 
1'880: 10107 
1'663.88261 
l'ooO.80332 
1; 608. 944l'i 
1 873 22Mx; 
1'076: 60583 

1'083.007Mi 
l:W.84838 

1 13S9.62817 
1'082.8lwO 

1'ooO. 47107 
1:702.76260 

1 708 03333 
1' 709: 31417 
1 ' 7 1 2 . 6 9 ~  
1'715.87683 
1; 7l9.15oO7 

1 722 43750 
1'72S:71833 
1'72LI.BB817 

i'a78.78007 

l'aE5.1W 

1 ' 7 3 2 . m  
1:7aa.seo83 

1 738.84107 
1:742.lUM) 
I 745.40333 
1' 748.08417 
1; 761.80600 

I76526588 

I' 701:8O7Kl 
1:7M.ass33 
I, 788.%917 

L m.OM100 
7 778: 21107 
I' 781.48260 

1 788 06417 
;'781:83600 
:7(14.81683 
7Q7.88w7 

$w1L1776u 

i 758' 62087 

1'774 81083 

I; 7sc.m 

- - 
Mo- 
ton. 

5 s  
1 
i 
! 

- 

1 

I 

I 
i 
5 

sb( 
1 
1 

4 
I 

i 
1 
f 
9 

576 
1 
2 

8 
5 
6 
1 

9 

580 
1 
2 

4 

5 
6 
I 
9 

590 
1 
2 

a 

a 

a 

: 
5 
6 
I 
0 
Q 

- - 
310. 
tors. 
- 

@? 

I 

I 
! 

6U 
1 
i 
1 

I 

1 
5 

62l 
I 

5 
6 
1 

9 

690 
1 
3 
8 
4 

5 
6 
I 
9 

&u) 
1 
2 
3 
4 

5 
6 
7 
0 
9 

a 

a 

- 
Me 
tors. 

65 
- 

I 

I : 
I 
! 

6M 
I 
i 
! 

z 

T 

I 

i 

I 
67( 

1 
i 

I 

i 
1 
f 
s 

6m 
1 
2 s 
5 
6 
7 
9 

680 
1 
2 

a 

4" 
5 
6 
7 
0 
9 

70( 
1 
i 

5 
3 
c 
1 
8 
9 

1 

4 

no 
a a 

1 

T 
s 

1 

9 
a 

a 

5 
6 
I 
9 

790 
1 
2 
3 
4 

5 
6 
7 
8 
9 

140 
1 
2 
3 
4 

5 
6 
7 

P 

a 

a 

53 

___I 

Feet. 
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980 
1 

- - 
MO. 
tars. 

750 
1 
2 
3 
4 
5 
6 
7 
8 
9 

960 
1 
2 
3 
4 
5 
6 
7 
8 
9 

770 
1 
2 
3 
4 
5 
6 
7 
8 
9 

- 

2,659.8.05000‘ 830 
2602.33083 1 

U. S. COAST AND QEODETIC SURVEY. 

Lmgthn-Meters Lo feet  Urom 1 to 1000 unita)--Continuod. 

2,024.eSee7 
2 027.94760 

2 634 m 1 7  
2:&37:t8000 
2641.wm 
2’644.35107 
2’047.63250 
2‘050.01333 

2 861.47500 
2’664:@3OG7 
2’887.81753 
2:670.50833 
2 013.87917 
2’677.16LN 
2’080.44083 
2’o(FJ.72167 

2 890 28333 

2’700’12583 
2:703:4OlM7 
2 7oB.68760 
2’709.B(va3 
2’713 24917 
2’716:63000 
2;719.81083 

2 723.09107 
2’7%.37W, 
2’729.65333 
2’732 03417 

2 739.40583 
2’742.77667 
2’746.05760 
2’740.23333 

2755.80000 
2’759.1&%3 
2:702.46167 
2 765.74250 
2:788.02333 
277230417 
2’771’ENLKl 

2’78214887 
2;785:42760 

2:631.22833 

2:eaa.imi7 

2’08076583 

2:667.00260 

2’083:66417 
2’69684wo 

2:736:2lwo 

2;752.131917 

2’77686683 

ll- 
85( 

1 
i 

8 z 
1 
8 

86c 
1 
2 
3 
4 
5 
6 
1 
8 
9 

870 
1 
2 
3 
4 
5 
6 
7 
8 
9 

880 
1 
2 
3 
4 
5 
6 
7 
8 

890 
1 
2 
3 
4 
5 
6 
7 
8 
9 

9 

9 

2 4 6 0 0 m  
2’463:80583 
2’467.16607 
2’470.40760 
2i473.74833 
2477.02917 
2’480.31000 
2’48 €9083 
2’486:87167 
2:490.16250 

800 
1 
2 
3 
4 
5 
6 
7 
8 
9 

2808 16417 
2’972’43500 
2’975’71553 
2’078:903807 
2:082.27750 

5 
6 
1 
8 
9 

2 498.43333 

2’499.88600 

2:608.65667 
2m83760 
2i61.3: 11B3 
2 616.30917 
2’619.88000 
2i622.80083 

2 628.24107 
2‘529.52250 

2’630.08417 

2’4~11.71417 

2’503.21583 

2’w2.80333 

2;G3o.aesoo 

Feet. 

810 

2 
3 
4 
5 

1” 
8 
9 

820 
1 
2 
3 
4 

1 

2 788 7oa3i 
2’ 701: 9801r 
2’705.2700( 
2’ 708.6SX 
2;Wl.8316? 
2 m.112M 
2’808.3KXX 
2’811.07417 
2’ 8l4.055Oc 

2 821.61007 
2’824 707M: 
2’828:07833 
2’831.36017 

2 fB7.92083 
2’841 20107 
2’ 844: 48w1 

2:851.04417 

286432XM 
2’867’00583 
2’saO:~7 
2’804 1G750 
2; 867: 44833 
2 870 72917 

2’880.57107 

2:818.m 

2:saa.oaooa 

2’ $47.70333 

2’874: 01000 
2’ an. 29083 
2;883.852w 

2:893.09m 

2 887 13333 
2‘880:41417 

2 8W.07%3 
2: 800. w j e 7  
2 m.53750 
2’008 81833 
2’010:09917 
2:013.3soOO 
2, (ll6. BBoL13 

2 919 94167 

2:829.78417 

2)923’m50 
2’020:EQ333 

Z,B3a.CUOO 

f E E 7  
2’842801M) 
2’ 840’ 18833 
2:949: 40017 

2085.55833 
2’088.83017 

2’995.4W 
2:888.68107 

3’005:24333 
3’008.62417 
3’011.803Xl 
3;015.oass3 

8 018 36807 
3’021:64760 

3’02¶’#w)17 
3:031:48000 

3:038.051G7 
3,041.&7%0 
3 044.01333 
3:047.89417 

2’902.12000 

aooiwm 

3’02492833 

3 034.77083 

900 
1 
2 
3 
4 
5 
6 
7 
8 
9 

910 
1 
2 
3 
4 
5 
G 
7 
8 
9 

920 
1 
2 
3 
4 
5 
6 
1 
8 
9 

930 
1 
2 
3 
4 
5 
6 
7 
8 
9 

w 
1 
2 
3 
4 
5 
6 

9 
! 
- 

9w 
1 
2 
3 
4 

6 
7 
8 
9 

970 
1 
2 
3 
4 
5 
6 
7 
8 
9 

s 

II 

2542.64583 
2’645.02667 
2’549.20760 

2:665.78817 
2’552.48833 

5 
6 
7 
8 
9 

2 2’605.01167 

4 2:672.17383 
5 2 675 46417 
6 2’678:73500 

8 2’685.28807 
9 2:688.67760 

790 2681.86833 
1 2’695 13917 
2 2’688:42000 
3 2’601.70083 
4 2:604.98167 
5 2808.28250 
6 2’611 64333 
7 2’014’82417 
8 2’618:10500 
9 2;621.3851u 

3 2’688.88250 

7 2’682.01583 

2 
3 
4 
5 
6 
7 
8 
9 

[wo 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Feet. 

3,064.29833 
a 007.57011 
a’o74.14~ 

a:oso.7ow, 

3’070.80000 

3’017.42lG7 

3 110 79107 

3’123’%333 
a ’ i m ’ w m  

a’izo’iil4i.r .$m:oim 
8 133 1OS3 
3’136’47U37 
3’ 130: 75i50 
3’ 143. CE333 
8:146.31017 

3 140.80000 

2’166 10107 
8’ 169: 44250 
3: 102.7& 
3 188.00417 

3 172.60583 
3’ 175. MOO7 
3; 179.12760 

3 182.40833 
3’ 1s. 08017 i‘ 1M. 07Mo 
3: 105.63167 
3 198.Rlrn 

3’205.37417 

3: 211.93503 

3 216 21067 
3: 218: 407GO 
3 221.77.433 
3: 2’2-5. 05917 
3,2211.34000 
3 231 02053 
3: 234: W107 
3 238 18260 
3’241‘46333 
$244: 74417 

3 248 026al 

1,234.58887 
I 257.M750 
1: 201.14U3 
5 264.42917 
I) 207.71000 

I) 274. 27107 

a’ 1 1 2 . 8 ~ ~ ~  

3: 100. z!%oo 

3) 102.26003 

3’202.~~33 

3’20R.65m 

3:251:30563 

~‘210.09083 

l:277.552iW 

4 

6 

8 
9 

s 
7 



PART 11. 
GENERAL BTATEMENT. 

Tho preciso travorso from tho vicinity of Rncino,, Wis., to Vandnlia, 
Ill., tho results of which are given in par t  I, was run n t  the rcquost 
of tho U. S. Goologicnl Survey for tho purposo of furnishin control 

for lacing precise control stations within 100 miles of every point 

Tho line of this traverse in general follows tho railroad right of 
the cities of Rockford 

streots and hi h- 

Illinois River was crossed a t  La Salle and a connoction was made to 
stations of the riper triangulation. 

The travorso lmo was adjusted as a wholo, holding fixed the posi- 
tions a t  each end. Theso ositions hnd been proviously dotermincd 
by precise triungulation Irnf; rigidly adjusted on tho North American 
dntum by mcnns of lcast squaros. 

for thoir topographic shoots. It is also u part of the genera 7 schomo 

in t K e Unitcd Statos. 

a n 8 L a  S d e ,  Ill., where tho 
ways for travei-se economical. 8ho 

wa , the only two oxcoptions 

FIELD WORK. 

Tho originnl plan wits to sturt this travorso from stations of tho 
Wisconsin S tn to  survey trinngulution, in the vicinity of Bcloit, Wis., 
und to run npproximntcly duo south to tho vicinity of Vandalin, whero 
tho line wns to be tied in to stations of the trnnscontinontul triungu- 
lntion. However, u cnreful search f d o d  to  recover any of the tri- 
angulation stations new Boloit, so tho field work wns stnrtod u t  a 
point between Bcloit, Wis., and ltockton, Ill., without any connoc- 
tion to  stations whose googra hic positions wero fixod, and tho m e a s  

triungulntion stations nciir Vnndnlin was mndo. In  the muantimo n 
reconnikmnco was mudo from Bcloit oastwurd to tho U. Y. Lake Survoy 
triangulation near Racino, and it was decidod to extond tho trnverso 
so as to  make a connection with the Gxod Laku Survey stations. 

Work was sturtcd on the truverso about tho middlo of August, 
1920, with J. S. Bilby, si nnlmnn, chief of party. At  fist tho pnrly 
was in two soctions, w i t h k .  Bilhy in direct charge of tho roconnais- 
sance, signal building, and obsorvm and Mr. Mourhess in charge of 

thut he might roturn to  his rcgular duties a t  tho Washington ofice, 
and tho party wus chan ad from a two-section arty to two indo- 

was cllio P of the taping party for tho reinaindar of tho soason, whilo 
Mr. Bilby continued in charge of the party domg the reconnaissance 
and signal building, otc. 

Aftor tho traverse had been connectod ut Vandalia with tho trans- 
continental triangulation tho two purtios inovod back to Boloit and 
extondod tho travorso froin there to Rucino, Wis., to conriocl tho 
northern end of tho lino with the Luko Survey trinngulution. The 
season's work wns complatcd soon nftor tho iniddlo of Novomber, 
making tho total t i m u  spont in tho field on tlJs line of truverso ubout 

uroments wcro continued to t 1 o south until the connection with fixed 

the taping. About a month lntor 9 r. Mourhess was relieved in order 

pendent nrties. C. L. darner, hydrographic an (P goodotic onginoor, 

3ja months. G5 



56 U. 9. COAST AXD 6 E O D E h C  SGRVEY. 

RATE OF PROOREBS. 

From Beloit to La Salk the taping of 86 milcs was complctcd 
htwcen August 18 and Scptember 11, or at tho rate of 108 miles 
per month. This was the most difhult section in tho wholo season's 
work. Tho taping on tho remainder of tho lino consisted of 223 
miles, which WAS com leted in 8 wocks, or a t  tho rate of 123 miles 
per month. The dongtion of tho track in this section was, for tho 
most part, favorabh for truverso work. 

CORT. 

The length of the traverse lino from Racino to Vandalia is 309 
miles, alon which tho geographic ositions were determined for 180 

including n fair depreciation of the trucks used, salar of d l  members 
of the parties, and transportation of personnel an B instruments to 
and from tho field was $11800. This makes the cost per mile of 
pro ress $38 and the cost per marked station $62. 

&e cost per milo of progress shown abovo is somewhat less than 
the cost per milo of the traverso through Indiana, which was $50. 
This difference is probably satisfactoril accounted for by tho favor- 
able track conditions encountered in ihinois from just south of La 
Salle to Vandalia, a distancc of over 150 miles, or ubout half tho 
total length of the linc. Tho cost per mnrkctl station is practically 
the same for both lincs. 

Throughout tlie season automobile trucks wero used as a mefins of 
trans ortation for all operations of the work. The to id  equipment 
was P our three-quarter-ton trucks and two half-ton trucks. This 
mode of transportation was especiallg satisfactory on this work, ns 
thore are fairly good roads along nearly every section lino, and in 
many cases there is R road close to and parallel with the railroad. 

RECONNAISSANCE AND SIGNAL BUILDING. 

permanent f y markod stations. Tte total cost of the ficld work, 

TRANSPORTATION. 

The reconnaissance, signal building, and tho observntions of hori- 
zontal angles wero carried on by one part all o erations being ko t 

building to tho observing party and used ns light keepers if tho 
observin part fell behind in its work. 

In  rnafing tce reconnaissanco for tho location of traverse stations 
several considerations must be ke t continuall in mind. First, of 

possible amount of building nnd clearing and so h a t e d  that the 
distance between them may be measured economicall and rapidly. 

able for the u6e of local engineers and surveyors. Fro uently a t  

tion of the two tan ents, though this is often prohibited by tho 

the stations should be alternated from one side of tho right of 
WRY to tho other to reduce any lateral refraction which might bo 
caused if the line of si h t  wore parallel to the track, as the track is 

side of the line of sight. 

close together, 80 that employees could f? o rea 2 ly Ahifted from t R o 

course, is that the stations must Y3 e intcrvisib P o with tho smallest 

The lino of sight must not pass closo to any ob'ect w i ich will cause 
lateral refraction. The stations should be so p 1 aced as to bo avail- 

curves tho best location for the station is a t  the point o 9 intersec- 

local topography or B y buildings. Along tangents, whcro possible, 

nearly always a t  a hig R er temperature thttn the ground on tho other 
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FIG. Z.-TRIPOD AND SCAf-FOLD FOR ELEVATING T H E  INSTRUMENT A N D  
OBSERVER. 

FIG. 3.-TRIPOD WITH TARGET IN I’LACC. 

bhisuriiig llicr offsol dislanco. 
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FIG. 4 .  THE FORWARD E l l D  OF THE TAPE. 



StUtlUllh.  

. . . .  

Dovor to Mldvny ............... .............................. 
I3iirllii~tori ti) Ocorrto.. ......... ................................ 
I'or~d lo E l o r ~ ~ i i c ~ ~ .  ................................................... 
13uffnlo to Cliiitoii.. ....................... ....................... 
Ilwktori to  Show .......................... ....................... 
Latlinm tu Cnrrcill.. .................................................. 
Cbmliurlend to  Dokob.. .............................................. 
Unllntlri to 1Imiub. .  ................................................ 
Fred t o  Bcorboro.. ................................................... 
Mendata to Koiidnll.. ................................................ 
Toulcsto\ 11 .................................................... 
Kerrlck to Marshall ...................... :.. ......................... 
Ospur to Wold.. ..................................................... 
Macon to Short ...................................................... 
Lenchto Wnrreri ..................................................... 
Oarnor to 8turgass.. .................................................. 

D O \ V i t t  tu l)W$aS.. ................................................. 

vinsonto,LoE ..................................................... 

Mall1 ................................................................................... 

I Orroc. ! - - 
1um. ' " 

oct .  2x an 51 z5.n ~ o . . i x  
Oct. 24 hU Kl bX.0 i-0.34 
Oct. 21 53 41 51.0 4.0.41 
Oct. 10 245 43 2 t . O  f0.44 
Aiic. 17 BN 11 12.U f0.W 

hug. 21 105 10 59.1 f0. 47 
Aug. "2 40 27 OR3 io. 43 
hug. $1 i u  00 rii. 7 i0.34 
ug 24 1Rl 20 45.7 i 0 . U  

tug: 91 172 30 33.7 f0.87 

Sopt. 2 100 15 30.0 fO. 47 sop. 7 180 05 69.4 f 0 . a  
Sopt. 12 176 43 42.5 f0.m 
8opt. 17 170 21 31.6 f0.49 
Sopt. 23 170 23 W. 8 f0 .48 

Sopt. 28 191 33 02.4 io. 42 
Oct. S 17Q 12 25.4 *0.67 
Out. 8 352 10 10.9 f0.97 

i 0 . m  
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St .  Louis .......................... 
Viricoiines ......................... 
Parkersbur ..................... 
chlcago, 1801 ...................... 
Chicago 18113.. .................... 
Wuowkprin s .................... 
Unlvervity ol~U11iols.. ............ 
Fort Howard ...................... 

Chlcago L. b: ..................... 

DIFFERENCE BETWEEN ASTRONOMIC AND GEODETIU AZSMUTHS. 

Since the to ography of the country through which this traverse 
runs is very At, no great differenco was ariticipatud botwoen tho 
astronomic and geodetic azimuths. Howevor, bcforo starting tho 
field work a study was mado of tho robablo deflections which inight 

stations. 
The Laplace oquation, used for computing the true geodetic wi- 

mu th whcn tho coincident geodetic iatitudo and longitude, ustronomic 
longitudc, and ustronomic iuimu th aro known, is 

aa  = aA + (AA - ha) sin +(*, 
where a(I is tho geodetic azimuth, aA tho astronomic azimuth, XA tho 
astronomic longitude, A. the geodetic longitude, and tho geodotic 
latitude. 

The following table gives tho geodetic positions of tho noarest 
Laplace stations, tho seconds of the astronomic lon itude, the nstro- 

gcodetic latitude. This last column givos tho amount that an astro- 
nomic azimuth a t  that  articular station should be corrocted to 
make it a geodetic azimut ! . Since this amount in each case is small, 
it was decided to hold the astronomic azimuths along thc traccrso 
as if they were, truo geodetic azimuths, thereby saving tho cost of 
dotermining several astronomic longitude s tatioris without reducing 
tho nccuracy of the azimuths by any appreciablo amount. 

be expected from results previously B otermined a t  the noarest Laplaco 

nomic minus tho oodotic longitude, and in tho 5 ast column tho 
astronomic minus t I? e geodetic longitude multiplied by tho sin0 of the 

IhJwtioiis in LIE prime rrrlicul o/ Luplacv statiorrs n e w  the trurcrse line. 

38 37 5k60 
38 40 35.70 
38 34 51.52 
41 53 20.50 
41 53 4 R U  
41 M 00.08 
4 1  43 30. BO 
40 00 111.84 
44 30 30.40 

18.81 
30.14 
48.30 
48.24 

47.01 
W.03 
28.17 
33. 30 

21.80 

90 12 17.44 
87 31 39.05 
88 01 40.00 
A7 38 61.40 
87 37 22.91 
87 30 49.12 

R8 13 33.45 
2?a M 33.21 
87 51 n5.m 

+1.40 
-4.91 
-0.70 
-3.22 

-1.21 
+0.48 
-5.m 
-to. 18 

-1.22 

+n. 87 

-n. XI 

+n. 13 

-3.07 
-0.44 
-2.15 

-0. HI 
+O. 31 
-3 .40 

I I - 
TAPE MEASUREMENTS. 

Prociuo truvcrso metwurcmcnts arc madc most cconoinicnlly and 
rapidly when tho lino of the traverse follows a railroad and tho 
measurements are mado with tho tapo supported throughout its 
length on tho rail. With this method, however, few distances are 
measured directly from one station to another, but  instead from a 
point on the rail o osite one station to a point on the rail opposite 
the next station. %e distance and angle from the rail station to the 
station proper is measured and tho actual distance betwoen the stations 
is then computed from theso data. Several different problems are 
mot, dopondlng on tho location of the stations with respect to the rail, 
but  theso nre fully explained in 17. S. Coast and Coodetic Survey 
Special Publication No. 58. Of courso, a t  tho beginning of a curve the 
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TIC. O.-TAPII 5UPI ’O I< lS  A I  1 1 1 L  I I L C I I N N I N C T  Oi- A 
CURVE. 
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FIG. 8.  - T R A C K  LEVEL. 
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tapin must loavo the rail and continue on line over stakos. Sotting 
and n%gning stakes and runnin the necessary wye lovols over thom 

&e moasuromont on the rail. 
In  carrying tho traverse through Rockford, Ill., and also through La 

Sallo, lll., tho best routo W R ~  not along the railroad but along the 
improved stroots. Hero practically tho sam6 mothods were used as 
when measuring on the rail. Tho tapo wns sup ortod throughout 
on tho avomont, and tho tapo onds were markof by fixing a short 
picco o F adhcsivo tapo to the pavement and marking on it with a 

roatly retards the progrosa o B tho taping as compared to making 

of an ordinar 

oint on tho rail o posite stations wore marked by a throe-cornoroci & e cut to such a c f  opth as to insure its lasting for perhaps a woek, 
or a t  loast until tho chock measure had bocn made. 

The inclination corroctions in the Illinois section wero dorived from prcciso levels for tho measuromonts on tho rail and from wyo levels 
or the moasuromonts ovw staltos. In  Wisconsin tho prociso levels 

t o r o  not run, but instoad tho inclination of tho tapo was dotcrmined 
by mcnns of a track lovcl. This instrumont is shown in Figuro 8. 

A chock monsurement of each distance was initdo with a 300-foot 
stool tnpo for tho purpose of cntchig orrors of the magnitude of a 
60-motcr ta o lcngth, or half this amount. 

No sotbac pc s groator than 1 docimetor wore measured. All distnnces 
loss thnn about 49.9 metors woro moavurod as sot-ups in ordor to 
avoid crrors in rocording. All sot-u s shorter thnn n half tapo lc11 th 
Wero moasurud in both motors and P oet with a 30-metor steel poc fi et  

88 A in Fi ure 8. The bubb P e B is mounted on a movab e e arm 

tape. 
THE TRAOK LEVEL. 

The track level rests on two oints, about 6 feet apart, desi nated 

Pivoted a t  5, with n graduated arc and vornior V. Tho movable 
arm is about 30 inches long and is not supplied with a clamp and 
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slow-motion screw but resists movement by friction only. The 
scale is graduated to 10' with a vernier reading to minutes. With 
the long arm the bubble can be centered very quickly and about 
as accurately as with a short arm and slow-motion screw, while 
the graduations are of such a size as to be easily read. On the back 
is mounted a hinged leg, which falls awa from the board as it is 

operator records the observation. '!he inclination of each tape length 
is determined by placing the track level on the rail near the middle 
of the tape and reading the inclination. 

Since this track level was used here for the first time, a test was 
made to determine the accuracy which might be expected from the 
observations. Tho difference in elevation of the ta e c d 

vations. The resulting inclination correction for the first kilometer 
was 0.9 millimeter larger as derived from the track-level observations 
than from the wyc level and 0.6 millimeter for the second kilometer. 
Tho discrepancy in both cases being considerably less than 1 part in 
1 000 000 of the distance, the instrument wits considered satisfactory. 

OFFICE COMPUTATION. 

leaned backward ant1 thus sup orts t i e instrument while the 

determined for 2 kilometers by both wye-level and trac R -level obsrr- wns 

The ofice computution includes the checking of the abstracts and 
lists of directions of the horizontal angles from the original record 
books, tho computation of the inclination corrections and the mean 
elevations of the sections from the precise Icvel, wye-level, and track- 
level observations, and the computation of tho measured distmccs, 
which includes the corrections for temperature, tape standardization, 
set-ups and setbacks, inclination, and reduction to sea level. Usually 
these measured distances are to  a point on the rail opposite thssta- 
tion a t  either or both ends, and i t  is necessary to make a projection 
computation to get the distance between the traverse stations. 
Sometimes the measurement is not made in a straight line but con- 
sists of a number of sections forming a loop between the two traverse 
stations, and then the loop must be closed and the various sections 
projected on the line between tho two stations. Next, the geographic 
position of each traverse station and the azimuths of tho lines between 
the stations tire computed to obtain the discre ancies in latitude, lon- 
gitude, and azimuth. The astronomic azirnutks are computed for the 
stationswhere iLzimuthobservationsweremade onPolaris. Finally, tho 
traverse is adjusted by the method of least syunrc).s, holding fixed tho 
goo ru  hic ositions a t  each end arid all tho astronomic szimuths. 

A1 t\e a f o w  com utlttions for this traverse were made under the 
dircct supervision o?Mr. Sutcliffc, with the exce tion of tho least 

azimuth com utations, which were made by bliss Sarah Dcnll. The 

Publication No. 68, which also contains fo rmuh ,  tables, and sam !Q 
traverse from the methods ex lained there is that no recise levels 

the inclination corrections and mean elevations were obtained for that 
section from the track-level observations, checked by the profile Of 
the railroad. 

squares adjustment, which WILS made by Mr. s ourhess and tho 

methods use K for these computations are explained in detail in S p e d  

computations. The only difference in the cornputation of tu9 P 
were run over that portion of t K e line between Beloit an x ltacine, and 
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TEE LEAST-SQUARES ADJUS-NT. 

In making the adjustment of the traverse the eodetic positions of 

determined by precise triangulation rigidly adjusted on the Nort 
American datum. The azimuths of 18 lines wero also held as thoy 
were determined from observatipns on Polaris. The traverse was, 
ad‘usted to fit theso several condltions. 

kho method used in making the adjustment was do6sed as 8, prac- 
tical moans for the elimination of the discrepancies without too great 
an expenditure of time and labor. A development of this method is 
given in Special Publication No. 79. The equation for the latitude is- 

K the old statlons a t  each end of the line were he1 f fixed’as previous1 

01 +7238.24(+n-+n~)”+[(+~--1)’(‘Cf1) +($B-+J’(V,J + * - . * 

* + ( + n - ~ ~ - ~ ) ‘ ( ~ ~ n ) ~ + ~ [ ( ~ n - ~ i ) ‘ ( ~ ~ )  + (hn-b)t(va)  + + (L-Ll)’(vcn)lj , 

and the corresponding equation for the longitude is- 

O e  +7238.24(X,-XXB~)”+[(~-XI)’(VB1)+(hB-X3‘(Vd)+ . . . . . - . + ( ~ n - - n - , ) ’ ( ~ ~ ~ 1 + ~ 1 [ ( $ n - + 1 ) ’ ( ~ ~ 1 >  + (+n-+a)‘(fia) + + (4n-+n-i)’(  v c n ) l j  

whero &, and Xn represent tho reliminary latitude and Ion itude of 
the final point as computed tgough the traverse; 4nt  anfh,, the 
fixed latitude and lon itude of the final point; +1 and A,, the pre- 

and A,, the samo for the second station otc.; s,, the lcn th of the 

of the first line. V, , of the second lmo, etc.; c,, the first angle; c,, the 
second, etc.; Qcl, tke corroction to tho first wgle; V,, to the second 
angle, etc.; and a, and a, aro as follows: 

liminasy latitudo and K ongitude of the first station in the traverse; 

first line; s , of tho second line, ctc..; Val, tile correction to t % e length 

A, sec 4 n  arc 1” 
B Q1= -106M- 8 

Where illre resents the modulus or tho common system of logarithms 
and A and % tho factors used in tlia position computation. 

The corrections to  the lengths are here oxpressed as units of the 
sixth placo of decimals of tho logarithm and tho corrections to the 
angles aro in seconds of angular measure. It must bo romembered 
that in traverse, unlike trian ulation, there is no mathematical rola- 
tlon botwecn tho lengths an c f  angles. Consequently, i t  is necossary, 
h ordcr to hold what is considered a propcs rolntion batween the 
Proportion of the discrepancy put oil tho  lengths arid tho proportion 
on tho an 108, to determino expcrimcntally t~ system of weighting to 
accomplis R this purpose. 

1)ISCREl’ANCY IN GE001MPIIIC POSITION. 

The geodetic position of stution Sturgess as com uted through tho 

Dover of tho U. S. Lake Survoy was too groat by 0”.223 (G.S8 mctcir;) 
of latitndo and too small by O’I.057 (1.37 mctcrs) of loiigitutlc. Tho 

t r a ~ ~ l % e ,  u€trr tho azimuth equations were sutis e iud, froin Qtntion 

101881°-22-5 



62 U. 8. COAST ANI) GEODETIC: SURVEY. 

total discreiancy was 7.02 meters. If it is assumed that the posi- 
tions which were held fixed at each end of the line are withqut error 
and the wholo error is in the traverse, then the discrepancy IS 1 part 
in 71 000 of the length of the traverse. If this discrepancy is con- 
sidered as the closing error of the loop formed by the traverse, tho 
Lake Survey precise triangulation from Racine south to tho truns- 
continental arc, and the precise triangulatipn along the latter arc to 
Vandalia, a distance of 625 miles, then It amounts to 1 part in 
145 000 of the length of the loop. 

OONDI'ITON EQUATIONB. 

In  making the adjustment the angles a t  tho stations, be inning a t  

lines between stations by even numbers. At azimuth stations the 
meridian was held fixed as determined by the astronomic observa- 
tions, and the angh between the meridian and a line of the traverse 
was allowed to take a correction in the same manner as an angle 
between traverse stations. At azimuth and other stations where 
there are two angles the angles wore designated by placing .a letter 
after the number, as, for example, (351, and (33a). 

The formula for the distribution of latitude and longitude discrop- 
aricies are based on the assum 

etween some of the iizimuth sta- 
The closures in azimuth were 

the northern end, were designated by odd numbers and the 5 engths of 

that  the changes in the geodetic 
the case, it became necessary to 

The last measured length of the traverse between the stations 
Garner and Dow was measured as a base line and so used for ono 
figure of triangulation through which the actual connection to stution 
Sturgess was made. This figure was adjusted previous to the final 
traverse adjustment and two triangles from i t  were used in the final 
adjustment. Equations 18 and 19 are the angle conditions from 
these triangles. Eguations 20 and 21 are, respectively, the latitude 
and longitude conditions. 

Condition cquutwne. 
No. 



Nc 
16. 
17. 
18. 
10. m. 

21 

I. 
0- 
0- 
0- 
0- 
01 

.01 
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D M I ~ -  correo. 
Total nntion 

::?& d%o duo to correo- 
djust thoazi- dkb tion. 
mont. mu''. mont. 

TABLES OF CORRECTIONS. 

In tho following tables are given the corrections to the nn lea and 

name of the station, in the second tho designation given to the anglo 
in the adjustment, in the third tho correction due to the azimuth 
adjustment vhcn it was made provious to tho 6nal adjustment, in 
the fourth the correction duo to tho latitude and lon 'tudo adjust- 
ment, and in the last column the total correction. &om only tho 
total correction is given tho azimuth discrepancy was eliminated along 
with the discrepancy in position. 

In the second. table following are given the names of the two stations 
bctwecn which tho moasuremonts were mado, the desi ation of this 

logarithm of this longth, and in the last column the proportional part 
by which the corroction changos the longth. 

The average correction to an angle is 2".0, with a maximum of 
4".9. Tho average correction to tho length is 16 in the seventh place 
of the logarithm or 1 part in 270 000. Only 18 .of the 185 lon ths 

18 corrections is GO in tho soventh place of tke logarithm, or 1 part 
in 72000. Tho maximum correction is to the length between 
stations Marion and Santa Fee, which amounts to 1 part in 50 000. 
Table of wrredwna to the angles due to the dbtributwn of the azimuth diacrcpann'es and 

to the latitude and longitude adjuatmmt. 

distances as dorived from the least-s uares adjustment. 4 ho first 
tablo, giving the corrections to the nng ? es, has in the first column the 

longth in the adjustment, tho correction to the sevent 8: placo of tho 

are corroctad by as much as 1 part in 100 000 and the mean of t R eso 

........ I ........ ........ ; ........ ................ ........I ........ ................ ........ , ........ ................. ........ I ........ 
........I ........ ........ t ........ .... ...I ........ 
........I ........ 

........ I ........ 

Dover. .......... 
Midway. ........ 
Kansas. ......... 
Vilas.. .......... 
Wllmont ........ 

1-1.0 
+1.2 
+i.a 
+1.4 
+2.9 
+1.4 
+2.8 
+ 2 7  
+27 
+ 2 8  
+2.4 
+2.6 
+ 2 6  

O h d a .  ........ .I 
Burllngton.. 
Burllngton 
Oronto. .......... 

.... I ...... 
Flat ............. 
L M t  ........... 
Shaw ............ 
Rockton ......... 
Rockton.. ....... 
Bond. ........... 
Alaxnndor ....... 
AdamR.. ........ 
Roxoa. ......... 
Boon ............ 
Brown .......... 
Bureau.. ......... 

........... h n g .  I 
Kenosha.. ....... 
Bunoau.. ........ 
IYhlstle.. ....... 
Bank. ........... 
Iron ............. 
Iowa.. .......... 
Elkhorn.. ....... 
Forost.. ......... 
Fond. ........... 
Fond.. .......... 
Elorenco.. ....... 
Dclsvan.. ....... 
Dunii. .......... 
Darion.. ........ 
Door.. .......... 
Dodco.. ......... 
Dano. ........... 
Cdumet.. ....... 
Uurnott ......... 
Cllriton .......... 

81 
83 
85 
87 
87s 
89 
91 
93 
96 
97 
9Q 

101 

BUR810 .......... 
Buflalo.. ........ 
Hayfleld ......... 
Barron.. ........ 
Ashland ......... 

30 
41 
43 
45 
47 

....... .'. ....... 

........I.. ...... 

................. ........ I.. ...... 

........ /. ........ 

67 I ................ 
69 ................ 
61 ................ 
878 ................ 

ea I ................ 1 ' i  
Champalgn.. .... 
Christian. ....... 
Clark ............ 
Clay ............. 
Clinton .......... 
Oonct ........... 
Coles. ........... 
Jontls ............ 
Cook ............ 
Ruby.. ......... 

-3.2 

-3.2 
-1.6 
-0.6 
-0.6 

+2.4 
-2.7 
-2.6 
-1.2 
-0.6 
-0.4 
-0.4 

+O. 4 
+o. 9 
+1.2 
+1.6 
+4.3 

-2.2 
-1.2 

-0.3 
-0.1 
+o. 2 

+o. 9 
1-1.9 

+2.6 
4. R 
-0.6 
-0.4 

-3. a 

-n. 4 

-0. a 

-2. a 

-1.a 

+n. a 

+i .a  

111 ........I.. ...... -0.4 
118 ................ -0.4 
116 ................ -0.a 
117 ................ -0.2 
119 ................ -0.2 
121 ................ -@.a 
123 ................ -0.3 
126 ................ -0.3 

120 ................ -0.8 
127 ........I ........ -0.3 

I-I-I-I- 
Cut .............. -0.a 
Cave ............ ........ ........ 
blorgan.. ........ ........ +o. a 
Long ............ 71 ........ 
Bum. ............ 73 ........ I ........ +0.8 
Bhort. ........... 7.5 
Belolt.. ......... 77 
Rtate Llne ....... 79 

Calhoiin ......... 103 . . . . . . . . I  ::: ..... +2.6 
Carroll ........... 105 ............. + 2 8  
Latham ......... 1 107 I ....... .I ........ I -0.6 
Latham.. ....... 10711 ................ -3.1 
C a s  ............. 1(YJ ........ I ...... :. -0.6 
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Tddr of rorrcetions to ,!lie anglcs due to the distribution o j  llte cuomuth d k r c  panciis nirtl 

to the latitude and longitude adjustment-Continued . 

Gtatlon . 
Doslg 
rlatlol 

y::i 
d J U S 1  
mont 

Crewford ........ 
Cumberland ..... 
Cumklai id  ..... 
Dekob ........... 
FolQst ........... 
Burton .......... 
Guard ........... 
John ............ 
Church .......... 
Park ............ 

. 
131 
138 
1331 
136 
137 
130 
141 
143 
146 
147 

Pench ........... 
Wostorn ......... 
F h t  ............ 
Fourth .......... 
Gregory ......... 

13D 
151 
1.53 
1% 
l t 7  

Elghtwn th ...... 
Dewltt .......... 
Dupagu .......... 
Edgar ........... 
Orant ........... 
Edwnis .......... 
Efnu I i u a  ...... 

pJlQ; ......... ......... 

Fayefto .......... 

Jasper ........... 213 
Ro*bury ........ I a15 
Jefferson ......... 217 
Jeraey ........... 210 
Davieav ......... a21 

150 
101 
103 
103r 
185 
107 
100 
171 
173 
175 

+4.0 
+3.6 

4:; 
+3.5 
+3.5 
+3.5 
+3.5 
+3.5 

PMOh .......... '280 
111 l'uso ......... PJl 

al ......... 205 
&l&k .......... 207 
Korrlck ......... 2U7a 
Bloomlngton .... mU 
Curvo ........... 301 
Stlnos ........... 303 

K&ga .......... 203 

Ford ............ 
Franklln ........ 
N t o n  .......... 
Davis ........... 
Hocomb ......... 

177 
170 
181 
1M 
la5 

. . 
:0ITOC 
tlon 

duo t c  
. honzl 
muth . 

Qalletln ......... 
Green ........... 
Griindy ......... 
Bmllton ........ 
Kings ........... 
Rancock ........ 
Center ........... 
Henderson ...... 
Iroquols ......... 

toward ......... 
rboro ......... 

red ............ 
Jackson ......... 

aallah ......... 

L 
!red ............ 

...... ...... 
+4.8 
+4.a 

+4.0 
+4.6 
+4.0 
+4 . G 
+4.0 

+4.6 
+4.0 
+4.0 

+4.0 
+3 . 6 

+3.0 
+3.6 
+3.0 
+3.6 
+3.6 
+3.5 
+3.0 
+3.5 

+3  . 6 
+3.0 
$4.3 

+4.3 
+4.3 
+4.3 
+4.3 
+4.2 
+4.3 
+4.3 
+4.3 
+4.3 
+4.3 
+2.8 

+2.5 
+2.6 
+2 . G 
+2.0 
+2.0 
+2.0 
+2 . t 
+2 . (I 
+2.5 
+2 . e 
+2.2 

+2.2 
+2.2 
-1-2.2 
+2.3 
+2.2 
+2.2 
+2.2 
+2.2 
+1 . 0 

+ L O  
+1.0 
+LO 
-1-1.9 

+4 . a 

+4  . a 

+k a 

...... 

+3 . n 

...... 

...... 

..... 

...... 

- 

187 

188 
101 
103 
105 
107 
188 
e01 
!Zm 
#la 
2M 
209 
2080 
211 

laa 

. . 
Corrm 
tion 

duo tl 
the 

ndJUSt . 
mont . . 

-1.4.7 
+ a 4  
+4.0 
+4.8 
+4.7 
+4.8 
+4.7 
+4.0 
+a.O 
+3.7 

...... 

Wold ............ 315 
Ospur ........... 317 
Ospur ........... 31711 
Maron ........... 310 
Emory .......... 321 
Forsyth ......... 323 
Hlckory ......... 825 
MC .............. 321 
Decatur ......... 320 
Cllkor ........... 331 

...... 
.P . G 
-a a 
.o . n 
.0 . G 
-0.0 
-0.5 
-0.4 
-0.4 
-0.3 
-0.5 
.0 . 6 
-0.5 
-0.0 
.0 . ti 
-0.0 

0 
0 

-0.1 
0 

0 
0 
0 

0 
0 

+O . 4 +o . 4 
-1-0.3 

+o . 4 
+O . 6 +o . 5 +o . 0 
-0.4 
-0.0 
-0.0 
-0.8 
-0.3 
-0.5 
-0.0 
-0.4 
-0.3 
-0.1 

0 
0 
0 

4-0.3 
+o . 5 +o . 0 
+Os 3 
-0.4 
+0.3 
.t 0. 8 
+O . 8 
+0.3 
+o . 2 +o . 1 

0 
-0.2 
+o . 4 
40 .0  
.t 0. 4 
-1-0.4 +o . 4 
+O . 4 

n 

n 

n 

+n . 5 

- 

+3.'4 
+3.6 
+23 -0.5 
+1.0 
4-2.2 
+2.2 
+a. 6 
+2.0 
+2.0 

-0.9 La Bello ......... 250 
-0 7 MoDo~~ough ..... 201 
-0:4 Cindor ........... 24x3 
+4.0 0 lasby ......... 26.5 + 4 R 0 1 1  AoUDb ...... 1 x7 

Elvln ........... 933 
Mason ........... 335 
Short ............ 337 
MOCW ........... 330 
Nacon ........... 33un 
Mowenqua ...... 941 
Ray ............. 343 
A a u m  Llon ..... 345 
D u n k 2  ......... 347 
Pam ............ ' 340 

......... 200 ........... 271 ......... Z?3 .......... 275 .......... nh 

Johnson ......... 
Kano ............ 
Kankakm ....... 
Kenddl ......... 
Mendota ......... 

......... 277 .......... "?H ....... 281 ............. 2%!3 ........... 2% 

213 
225 
227 
?ZJ 

. P i  

+ 2 0  +9 . 
+3 2 

++2.5 
-0 4 
+ 2 5  
+a5 
+2.6 

:::: 
+2.2 

+a.o 

+3.0 ~ ~ a r ~ n n  : ......... 305 
+3 .6  IIeyworth ....... 307 +a . 0 Wopelln ......... YOU 
-1.3.5 llarrtlv .......... 311 
+S.O !I Clinton .......... I 313 

qarreu OOnM .......... 353 .......... 355 
LOnCll ........... 357 
Loach., ........ 357a 
RomWy ......... 358 
M ~ B  ........... 3UI 
Lost ............. 303 
Vem ............. WJ 

Cloin ............ 3GO 
Owner .......... 971 
Omnor .......... 371u 
Garner .......... 371 b 

J I ~  .............. 3u7 

+ o . n ,  
+2.3 
f 2 . 3  
f 2 . a  
+2.3 I 

Oarnor .......... 9710 

Dow ............. 873 
Comgnc ......... 875 
co~agn~ ......... a m  
Sturges3 ......... 877 

+2.5 I \  Watson ......... 1 361 

Mondota ......... 
Knox ............ 
Slmpson ......... 
LBkc ............ 
Oulton ........... 

2310 
233 
2% 
237 
239 

I1 I 

tawronco ....... Lee .............. 
Livingston.. .... 
Logen ........... 
vitason .......... 

I_ . 
Corrco 
ti011 

duo to . hn nzi . 
muth . 
_I 

+ I  . 0 
+1 . 0 
+2.0 
+1.0 
+I . 8 
+i.ii 
+LO 
+1.9 
+2.6  

i.2.5 
+2.0 
+2.6 
+2.5 
+2.u 
+2.5 
+2.5 
+2 . n 
+2 . 6 
+2.6 
+2 . 6 

+2 . 6 
+2.5 
+2 . 6 
+2.5 
+2.4 
+2.5 
+2 . S 
+2.6 
+2 . 5 
-0.8 

-0.8 
-0.8 
-0.7 
-0.8 
-0.8 
-0.8 
-0.7 
-0.8 
-0.8 
-0.8 
-4-1.0 

+l.O 
+1 .. 0 
3-1.0 
+1.7 
+1.0 
f1 .0  
f1 .U 
+l . (1 

...... 

....... 

....... 

....... 

....... ....... 

....... ....... 

241 
243 
246 
247 
240 

. _I 

:orroo 
tlon 

luo t c  
the  

djwt 
mont . 

#!I 

+o . 3 +o . 2 
-0: 3 
-0.3 
.. 0.3 
-0.2 
.u . 2 
-0.1 
+l . 1 
-1.2 
+o . 9 
+O . R 
+ O  . 5 +o . 4 
+o . 2 
+o . I 
.0 . I 
-0 .2  
-0.3 
.0 . ti 
+o . 5 
-1.4 

i - 0 . 3  
+o . 3 
+O . 3 
+o . 1 
.0 . 1 
-0.3 
-0.3 
-0.3 
4 0 . 1  
-0.5 +o . 1 
.o . I 
-0.1 
-0.2 
-0.2 
-0.2 +o . 1 
+o . 1 

-0.5 
-0.0 
-0.3 
-0.1 

0 
+O . 3 +o . 4 
+O . 7 
+o . 7 
40.0 

. 

40.3 

+o . a +o . a 

..... 

Vlnson .......... 
Bowie ........... 
Joy .............. 
Qbodlng ......... 
Earl ............. 

...... ...... 

2 m  
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2% 
!2b5 
a57 

............... ....... ................ I.. ...... 

. . 
Totul 

LlOll . COITCC- 

. 
+2.2 
+2.1 
+1.7 
f1.0 
+1.0 
+1.7 
+1.7 
+I.* 
+3.0 
-1.2 
+3.4 
+3.4 
-1-3.0 
+2.9 
f2.8 

+2.4 
+2.4 

fl . 0  
+3.0 
- 1 . 4  
+2.8 
+2.Y 
+2.8 
+2.8 
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+2.2 
+2.a 
$2.2 
-0.7 
-0.6 
-0.7 
.0 . I) 
-0.8 
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-1.0 
-1.0 
-0.0 
-0.7 
-0.0 
-0.6 
+1 .1 
.o . D 
+1.3 
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+1.0 
4.2.0 
+2.0 
+? . 3  
+2.3 

-0.5 
+1 . 1  

+2.e 

+2.a 

+2.a 

.o . a 
-0.e 
-0.0 
-0.6 
-0.7 

. .  ....... ....... -0.7 
1-0.8 .............. 1 e0.8 

....... 1: I ;  

................. !'--.~ 0 

...... 1 ........ 1 0 

....... ....... 
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Table of corredions to the memured bngtha. 

DovW-M!dway. ....... 
Mldway-Kansas ....... 
Kansas-Vllas. ......... 
Vllar-Wllmont.. ....... 
Wllmont-Oneida ...... 
OnelbBurlington ..... 
Burlhgton-Own to.... . 
omto-Lan ........... 
Lang-Kenosffe.. ....... 
Kenasha-Buneau ...... 
Buneau-Whlstle.. ..... 
WhiYtle-.Bnnk. ........ 
Bank-Iron.. ........... 
Iron-Iowa.. ............ 
Iowa-Elkhorn. ........ 
Elkho 
Forest 

Eloror 
Delavan-u unn... 
Bond- 

...... I 

CalumetBurnctt ...... 
B-bot  tch ton. ...... 
Cllriton-Ruffnlo ........ 
Bul?alo-DnyIleld.. ..... 
BayIleld-Barron ....... 
Barron-Addand ....... 
Ashland-Cut.. ......... 
Cut-Cave .............. 
Cave-Morgsn .......... 
Morgan-Long .......... 
Bllm-Bhort.. ........... 
Bhort-Belolt ........... 
Belolt-State Llne.. .... 
State Line-Flat ........ 
Flat-Llmlt.. ........... 

Lonp-allm ............. 

Alexander-Adam8 .... 
Adams-RoscW.. ....... 
Roscoe-Boon ........... 
Boon-Brown.. ......... 
Brown-Bureau.. ....... 
Bureau-calhoun.. ..... 
calhoun-Carroll.. ...... 
CtUdl-Lathm ........ 
LBtham-Cass .......... 
Csss-Champalgn.. ..... 
cham algn Christlan.. 

Clark-Cla ............. 
Clinton-Oenet ......... 
OenetColes.. .......... 
Coles-Jones. ........... 
Jones-Cook.. .......... 

ChrlstL-ciark ........ 
Clay4llnLn.. ......... 

2 
4 
C 
I 

1c 

u 
14 
l e  
I€ 
!u 
21 
24 
28 
24 ac 
32 
84 
30 
38 
M 

42 
44 
Y 
4E 
€4 

52 
64 
w 
65 
6c 

02 
64 
BB 
811 
70 

72 
74 
70 

€a 
82 

88 
80 

Q2 
p4 
88 
88 

100 

102 
104 
106 
108 
110 

112 
114 
116 
118 

120 
U? 
124 
120 

78 

2 

- - 
hrroo 
;Ion tc 
m g t h  

In 
event: 
)lac0 a 

%E< 
- 

-2 
-7 

+12 
+7 

0 

0 
+4 
+3 

+16 
+8 

+1 
-1 
-2 
-8 
-7 

+4 
+0 + 13 
4-4 +m 
+4 + 17 
+2 
+3 +a 

+15 
+0 
+ B  
+2 
+4 

-2 
0 
0 

+18 + 12 

+2 
+I 

0 
+ I  

+I1 

.+5 +a + 10 
+I1 
+6 

+O 
+6 
-I- 17 
+6 
+4 

+l 
+4 

+12 
+4 
+4 

+1 
+6 
+2 
+1 

+2 
+6 + 12 
+4 

Ratjo of 
tho cor- 

roctlon to 
tots1 

length ns 
part in- 

2 171 000 
620 OOO 
a82 000 
020 ooo ......... 

......... 
1088000 
1448000 

280000 
643000 

4343000 
4343000 
2 171 OOO 
4a3OOO 
620 OOO 

1088w 
724 OOO 
334ooo 

108OoOO 
107 000 

1080000 
265 000 

2 171 OOO 
1 448 000 

2Qo000 
724 000 
643 000 

217looo 
1088000 

2171 000 

228000 
2a2 000 

2 171 Mx) 
4 343 000 

4343000 
306 wo 
888000 

1448 ocx) 
434 ooo 
a96 OOO 
809000 

724 000 
724 000 
woo0 
724 000 

1WooO 

4348000 
1 0 8 8 m  

36zOOO 
1080000 
1088000 

4343000 
724 OOO 

2 171 OOO 
4a4aooo 

2 171 000 
888ooo 
a62 OOO 

1WOW 

i44nm 

......... ......... 

......... 

Btatlone. 

Cook-Ruby ........... 
Rub y-Crawford. ...... 
Crnwford-Cumborlnnd 
Cumberland-Dckob.. . 
Dekob-Forest.. ....... 
ForestBurton. ....... 
Durton-Ouard.. ...... 
Ouard-Jo hn... ........ 
John-Church.. ........ 
Church-Park.. ........ 
PtUk-PWh. .......... 
PWi-Western.. ..... 
Woshrn-First ........ 
First-Fourth.. ........ 
Fourth-Oregory.. ..... 
0 ory Elghtoenrli ... 
B l & & h k l ) o u g l n  ... 
L)OUKl8.S-D0Wlt t.. ..... 
Dodtt-Du ago-. ..... 
Dupage-E& ........ 
Edgar-Grant.. ........ 
Qrant-lrdwnrs. ....... 
EdwaM-Efnngham .... 
Efflngtiam-Fayctto.. . 
Fayetto-I'ord ......... 
Ford-Frnnklin.. ...... 
Franklin-Fulton.. .... 
Fulton-Davls ......... 
Dads-Iiocomb.. ...... 
Hocomb-Gallat In..... 
Oalletln-Orcan.. ...... 
Q reen-Or u ndy ........ 
Qrund Hamllton .... 
Hamil&-Kin s.... .. 
Irhpnencocf.. ..... 
Ilancock-Contcr.. ..... 
&nter-Hendcrs on.... . 
Hendcrson-Iroquois.. . 
Iroquols-Btowsrd.. ... 
Eteward-Scarboro.. ... 
barboro-Fred ........ 
Fred-Jncbon ......... - .-. - 
jaclson-Jasper.. ...... 
Jasper-Roxbury ...... 
Roxbury-JoRorson.. .. 
Jeflcrson-Jersoy. ...... 
Icrsey-Davlcss ........ 
Davloss-Johnson.. .... 
lohnson-Kano.. ....... 
Uue-ICsnlcekw ...... 
Kankakce-KendaU.. .. 
@ndall-Mandotn.. ... 

Impson.. ...... lox.. ..... ...... 
Lake-Culton .......... 
Wton-Lnwrence.. ... 
Lawrence-Loo.. ....... 
Le-Llvingston ....... 
Llvlngston-Logan ..... 
I,agan-VInson.. ....... 
Vlnson-Bowie.. ....... 
Bowlo-Joy ............ 

128 
130 
132 
134 
1% 

138 
140 
142 
144 
146 

148 
150 
162 
164 
150 

168 
180 
102 
lad 
166 

168 
170 
172 
174 
170 

178 
1m 
182 
184 
180 

188 
100 
102 
184 
180 

188 
200 
#n 
!an 
200 
m 
210 
212 
214 
210 

m, 
222 
2w 
220 

223 
280 
2a2 
!a4 
a6 

218 

z 
242 
?A4 

2.43 
2(8 w 
2az 

__ - 
2OlTCC. 
Lion to 
longth 

In 
,ovcntl 
,Into o 

3&. 
+2 
+4 
+1 +a 
+8 

+3 
+7 
+2 

0 
+6 

+2 
+G 
+2 
+2 
+4 

+Q 
+Q 
+3 
+1 

-4-13 

+11 
+0 

+12 
+7 

+I6 

+% 
+5 

+23 
+I5 
+I1 

+8 
+12 

+O 
+7 

+I4 

+35 
+31 

0 
+36 
+bs 

+11 +m 
+17 
+14 

+a 
+I1 

+4 

+ 16 

+11 
+Q 
+4 
+2 

+lo 

+46 
+t8 +m 
+8 

+7 
+o 
+4 +!, 

+ia 

+m 

-___ 

Ratlo of 
tho cor- 
ectlon to 

totnl 
onith a8 
pnrt In- 

2 171 OOO 
108601w 
4 943 ooo 

643Mx) 

1448 OOO 
82om 

2 171 O00 

woo0 
2 171 000 

800 O00 
2 171 OOO 
2 171 OM 
1080ooo 

4ea Mx) 
483OOo 

144tiOM 
4M3W 
334OOO 

385 000 
7 !  Mlo 
302 OM) 
6rn ooo 
2QoOM) 

165 OOO wooo 
188 ax, 
max, 
385 OOO 
643 000 
302 OOO 
4Ha ooo 
020 aKJ 

124 ooo 
140 Mlo 

121 OOO 
75 ooo 
385 OOO 
217 OOO 
266ooo 
310 OOO 
334 ooo 

415 OM 
laM1ooO 

107 OOO 
271 000 

385 CUM 
483 ooo 

l W o 0 0  
2 171 OOo 

434 ooo 
87 ooo 
76 OM) 

107 aM) 
643w 

am 000 
724 oup 

llIwo00 
MO oa, 

1 448 000 

......... 

aio MX) 

......... 

!E3 aob 
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Il'able of cwrectiona lo tkc m e w r e d  lengths-Continued. 

Ratio of 
tho cor- 
wt ion  to 

total 
longth as 
part In- 

stations. 

Deslg- 
Mtlon 

Of 
longth 

In 
adjust- 
mont. 

......... 
E60 MW) 

1080 OOO 
4 313 (xw) 
181 OOO 

0 
+G 
+4 
-1- 1 +w 
+4 
+4 
+5 
+1 +w 

+lo 
+82 
+91 + x7 +a 
+39 
+32 
+55 
+30 
4-47 

+a 
+XI 

+10 
+31 

+w 
+37 
+05 + 32 
+18 

+70 

~ 

CHnton-Wold .......... 314 
Wold-Ospur.. ......... 318 
Ospur-Maroe ........... 3114 
hlaroa-Eme ry... ....... 320 
Bmow-Fonyth ........ 322 

1 OXO OOO 
1 030 I Forsylh-IIlckory ....... 

1lickorv-pit.. ......... I E ............ 3uj ....... 330 ........... 332 

McDoriough-Cindor .... 
. Clndor-Oglosby ........ 

0~losby-alacoiil)ln.. ... 
~llncoiipln-alcllonry.. .. 
McHonrv-Macon ....... 
bIacon-McIsan ........ 
McIran-Tonic8 ........ 
Toiiicn-Madlson ........ 
Madlson-Marion ....... 
Marlon-Snnta l'oo... ... 
Baiita Poo-nut.. ....... 
Rut-Monok ............ 
Monok-Woodford ...... 
Woodford-l'niioln. ..... 
Punolu-El1'a.w. ....... 
El Paso-Kappa. ....... 
Kap a 'hlarshal ........ 
Mar$iai-ICorrlck ....... 
I~or r l~k -~ loo~n lng lon . .  
Bloomlnpton-Cirrvo .... 
Curvo-Sllllos.. ......... 

254 
200 
208 
270 
272 

274 
270 
278 
2W 

-282 

'284 
'%a wn 
2w) 
2(n 

~0. r  ' 
2 0 0 ,  
a8 I 

2M OoO 
S4 MK) 

140 IWH) 
C f l o o o  
78 OOO 
111 OOo 
13OOOo 
70 IM) 
121 000 
02 OOO 

ISlvln-Mason.. ......... 331 
Mason-Short.. ......... 330 
Short-Macon.. ......... 338 
bfacon-&foweaqua ...... 340 
Moweayua-Ray ........ 342 
Roy-A.ssiimption ...... 344 
Assum tloii L)mlkd. .. 340 

Pana-Waluo~i. ......... 350 
Watson-Oconoo.. ...... 352 

l)cinkof-Pai;a. ......... 348 

- - 
:0llW. 
ion to 
ongth 

in 
3rentl 
I h C O  0 
lom- 
,lthm. 
- 
+24 
+30 
+41 
+55 +a 
+40 
+17 
+3 
+31 
+10 

+22 
+24 
+21 
+07 
+47 
+37 
+71 
+37 
+07 
+12 

+32 
+42 
+31 
+40 
+34 

+12 
+11 
+17 
+12 

....... ........ ........ 
271 tWK) Ilnmsov-hlooro ......... 
140 WO hIooro-hs t . .  .......... 

67 

Ratio of 
tho  cor- 
octlon t o  

total 
~ n g t h  as 
Dort in- 

354 

358 
300 
3U2 

1x1 ooo 
148 OOO 
108 ooo 
70 OOO 

150 030 

88 OOO 
735 ooo 

1 4 4 8 W  
140 ooo 
434 ooo 
107 OM) 
181 ooo 
207 MW) 
05 OOO 
02 ooo 
117 OOO 
01 ooo 
117 OOO 
05 OOO 
302 OOO 

130 OOO 
103 MY) 
140 ooo 
80 OOO 
1% ooo 
302 ooo 
305 OOO 
255 OM) 
302 OOo 

Btlnos-IInrlan .......... 
1Iarlnn-110 worth ...... 
IIoywwrth-&npolln.. _. 
Wapella-llnrras ........ 
Harru-Cllntori ......... 

301 
3133 
3OH 
310 
312 

lG5 OOo 
117 OOO 
07000 

130 0 
241 ooo 

Lnst-Vera .............. 301 
Vora-Jim.. ............ 364 
Jlm-Clorn .............. 3oL( 
Clom-Oarnor.. ......... 370 
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FIG. 9.-lNDEX M A P  S H O W I N G  AREAS I N  T H E  U N I T E D  STATES COVERED BY P U B L I S H E D  T R I A N G U L A T I O N  A N D  TRAVERSE W H I C H  H A V E  BEEN R I G I D L Y  C O M P U T E D  
ON T H E  N O R T H  AMERICAN D A T U M .  

1. Appendix 8 Re a r t  for 1885 (8u- 
oerseded' bv &eclal Publication 

6. Special Publlcatlon No. 70. 
7. Appendix EEE, Annual Report of 

the Chief of Engineers. 1902. 
8. Appendix 4, Re o r f f o r  1903 (su- 

perseded b 8 P. No. 08 . 
9. Appendix 9, Jeepbrt for 1 9 d  

10. Appendix 5, Roport for  1905 (SU- 
perseded by S.  P. NO. SO). 

11. Appenoix 5, Report for  1910. 

12. Appendix 4, Report for 191 1. 
13. Appendix 5, Report fo r  1911 (su- 

perseded by S. P. No.88). 
14. Appendlx 0, Repor t fo r  1911. 
15. Special Publicntlon No. 11. 
16. Soecinl Publicntion No. 13. 
17. S ~ i r c l n l  Public:ltlon No. 16. 
18. Sprcinl Pubiicntion No. 17. 
19. Specla1 Publication No. 19. 

20. Special Publlcotion No. 24. 
21 Speclnl Puhlicntion No. 30. 
22' Special Publication No. 31. 
23: Report on the trianp;ulntion of 

Grentcr New York. 
24. Report the city on of a pian Ciiicinnnti. of sewerage for 

25. Special Publicntion No. 43. 
2G. Sprcinl Puhlicntion No. 4b. 
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FIG. lO.--lNDEX M A P  OF ILLINOIS, SHOWING T H E  BOUNDARIES OF THE SKETCHES, FIGS. 1 1  TO 20. 
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Fio. U.-Prwlse trpvoree, Beloit, Wb., to Rookford, Ill. 
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Pia. Ia.-Precluo travorrc, Xookford and vicinity. 



. PRECTSR TRAVICRSI':, ILLINOIS AND IVISCONSlX. 7.1 

. t.. 
+ 

0 

+ 

L E 

t 



\ m or 

.. . 

I 

t 

L 

+ 

c 

t 

E 

ULt: 

FIO. ll,-Preolse travere, Rwbelle to vicinity of Mendote. 
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W O O D F O  

KILOMETERS 

FIO. 18.-l’reclso traverclo, vlclnlty of La Balle to BloomIngtoii. 
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STATUTE MILES 

Fro. 19.-Precise traverso, 13loomlngton to Macon. 
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