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PRECISE TRAVERSE AND TRIANGULATION IN INDIANA. 

By CEARLES A. ~ ~ O I J R I ~ E ~ B  Mathtmalician, and JASPER S. ~ I L B Y ,  Signalman, United 
khtecr Coast and Gcodetic Survey. 

PART I. 
INTRODUOTION. 

This report contafns geo aphic positions of all the points located 

d e  precise triangulation across the southern part of tho State is a 
portion of tho transcontinental triangulation along tho thirty-ninth 
parallel. Extendin south from i t  is a small arc which connocts 

features of this triangulation has already been published; conse- 
quently all that is given hore is for the practical uso of tho en ineer 
or surveyor. Connecting with the thirty-ninth parallol triang 3 ation 
and extending north from North Vernon to South Bend is a precise 
traverse. The field work on this traverse was done in 1920 under 
tho direction of the authors. As this is tho first time that the 

b precise triangulation an T precise traverse in the Stato of Indiana. 

with a base line at  H, ouisvillo, Ky. A full account of the scientific 

which is thus a 
for the State of 

rades of triangulation havo roccntly boon pro- 

Foderal map-making bureaus. The most accurate of these four 
grades is called recise triangulation. The ultimato criterion for 
clussifying the d o r e n t  grades of triangulation is the nctud error 
in the length of any line. This is indicated to a certain extant by 
the discrepancy between the measured length of u. base line and i@ 
length as computed throu h the trim ulation from tho last preceding 

part in 25 000. 
To secure this accuracy certain standards are adoptod for tlie fiold 

work, tho most important ono of which rolatos to tho closing errors of 
tho triangles or the discrepancy between the sum of the mousured 
anglos of a triangle and 180' plus tho spherical excess o€ tho trim le. 

must'not greatly oxcoed 1" and the maximum error should not be 
more than 3". 

Four different 
scribed and define % by agroement of represontativcs of tho various 

base. In precise triangu P ation this %scropmcy inust not osceud 1 

In precise triangulation the uvorage dosing error of tho triung 7 es 

1 



2 U. S. COAST AhTD GEODETIC SURVEY. 

Precise traverso should be of tho same relative degree of accuracy 
as that required for pracise triangulation. The error in closure of 

osition should not exceed 1 part in 25 000 of the distanco run. 
6bsorved astronomic azimuths used for con trolling the geodetic 
azimuths of tho traverse should have an accuracy represented by a 
probable error of about 0.5’’ and should occur at intervals of 10 or 
15 main angle stations. 

ARRANGEMENT OF SUBJECT U T T E R .  

Following a precedent recently established this publication has 
been arranged in two parts. Geographic positions, with descriptions 
and elevations of the stations, are arranged in tabulated form in 
Part I. Hero the engineer and surve or will find the data which 
will ive him control points for his loca 9 surveys. Part I1 is devoted 
to a rief description of the methods employed in makin tho observa- 
tions and to a discussion of the errors and methods o adjustment. 
Tabulations of different factors in the results are given as well as 
tho condition equations used in making the adjustments. Tho tri- 
angulation has been fully treated in previous publications and so all 
discussion of i t  has been omitted here. 

NORTH AMERICAN DATDM. 

The North American datum serves as a basis for all the geodetic 
results contained in this publication, The explanation which 
follows has already been printed in about the samo form in most of 
the previous reports on geodetic work. 

Early in tho year 1913 the Superintendent of the United States 
Coast and Geodetic Survey was notified by tho director of the Com- 
isi6n GeodBsica Mexicana and by the chief astronomer of the Dominion 
of Canada Astronomical Observator that the so-called United 
States standard datum had been a B o ted as the datum for tho 
triangulation of those organizations. $he% also reported that the 
Clarke spheroid of 1866, now used in the nited States, would be 
used by them. 

Owing to the international character of the datum adopted by the 
three countries, the Superintendent of the United Statcs Coast and 

ed its desi nation from the “United States 
standard datum” 

B % 

Geodetic Survey 
“North L ericun datum.” 

EXPLANATION OF POSITIONS, LENOTIIS, AND AZIMCTHR, AND OF THE 
NORTH AMERICAN DATUM. 

the adopted standard position (latitude and longitude) of. a given 
station, together with the adopted standard azimuth of a line from 
that station, is called the geodetic datum. 
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The triangulation in the United States was commenced at  various 
points and existed at  Grst as a number of detachod portions in 
oach of which the geodetic datum was necessarily dependent only 
upon the astronomic stations connected with that particular portion. 
As examples of such detachod dation thore may 

the Atlantic coast, a detached portion of the transcontinent 
triangulation centeri on St. Louis and another portion of the same 
triangulation in the%ocky Mountain region and three separate 
portions of trianplation in California, in the iatitude of San Fran- 
cisco in the vicinity of Santa Barbara Channel, and in the vicinity of 
San biego. With the lapse of time these separate pieces expanded 
until they touched or ovorlapped. 

Tho transcontinental triangulation, the office computation of 
which was completed in 1899, joined all of the detached portions men- 
tioned and made them one continuous triangulation. As soon as 
this took place the logical necessity existed of discarding the old 
geodetic data used in these various pieces and substituting one for 
the whole country, or at leaat for as much of the country as is cov- 
ered by continuous triangulation. To do this was a very heavy 
piece of work, and involved much preliminary study to determine 
the best datum to be adopted. On March 13, 1901, the Superin- 
tendent adopted what was known from. that time until 1913 as the 
United Stptes standard datum, but is now known as the North 
American datum (see p. 2), and it waa decided to reduce the posi- 
tions to that datum as rapid1 as possible. The datum adopted was 
that formerly in use in New ingland, and therefore its adoption did 
not affect the positions which had boen used for geo raphic urposes 
in Now England and alon the Atlantic coast to ! N e  orth arolina 

Delaware. The adopted datum does not agree, however, wit 1 that 
used in The Transcontinental Trian ulation and in The Eastern 

with the purely scientific problem of the determination of the figure 
of the earth and which were prepared for publication before the 
adoption of the new datum. 
As tho adoption of such a standard datum was a matter of con- 

siderable imporbance, it is in order hore to explain the desirability 
of this step more fully. 

The mam ob'ects to be attained by the geodetic operations of tho 

lished by the survey; second, the furnishing of geographic positions 
(latitudes and lon itudes) , accurately determined elevations, dis- 

detic burvey and to other organizations; third, the determination 
of the figure of the earth. For the first and second ob'ects it is not 

most closely fits the geoid within the area covered, nor that the 
adopted oodotic datum should be absolutely the best that can be 
derived B rom the astronomic observations at  hand. It is simply 
desirable that the reference spheriod and the geodetic datum adopted 
shall be, if possiblo, such a close ap roximation to the truth that 
any correction which may hereafter % o derived from the observa- 
tions which are now, or may become, available shall not greatly 

ortions of tria 

3 be mentioned the early triaiigu P ation in New%ngland and alon 

nor those in the States of Np ew York, Pennsylvania, New Jener, and 

Oblique Arc of the United States, pub 7 ications which deal primarily 

Coast and Geo d etic Survey are, f b t ,  the control of the charts pub- 

tnnces and nzimut % s, to offlcers connected with the Coast and Goo- 

necessary that tho roforonce spheroid should be accurate \ y that which 
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exceed the probable errors of such corrections. I t  is, however, very 
desirable that one spheriod and one geodetic datum be used for the 
whole country. In fact, this is absolutely necessary if a geodetic 
survey is to perform fully the function of accurately coordinating all 
surveys within the area which it covers. This is the most important 
function of a eodetic survey. To perform this function, it is also 

have been adopted for R country they bo rigidly adhered to, without 
change, for all time, unless shown to be largely in error. 

In 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 a t  which the astronomic observations were made, but is 
not concerned with the geodetic positions of other points fixed b 
the triangulations. The geodetic positions (latitude and longitudes7 
of comparatively few points are therefore concerned in this problem. 
However in marked contrast to the statements made in recedin 

each new im ortant accession of data, a new spheroid fittin the 

geodetic latitudes longitudes, and azimut s of the highest degree of 
accurac , should he derived. 

The f o r t h  American datum was adopted with reference to ositione 

lem of the determination of the figure of the earth. It was adopted 
with reference to the engineer’s problem of furnishing standard posi- 
tions and does not affect the scientist’s problem of the determination 
of the figure of the earth. 

The rinciples which guided in the selection of the datum to be 
adopte i were: First, that the adopted datum should not differ widely 
from the ideal datum for which the sum of the station errora in 
latitude, longitude, and azimuth should each be zero; second, it was 
desirable that the adopted datum should produce minimum changee 
in tho ublications of the Survey, including its charts; and, third, 
it was esirable, other things being equal, to ado t that datum which 
allowed the maximum number of positions aready in the office 
files to remain unchanged, and therefore necessitated a minimum 
amount of new computation. These considerations led to the 
adoption, as the standard, of that datum which had been in use for 
many years in the northeastern group of States and dong the Atlantic 
comt as far south as North Carolina. 

An examination of the station errors of the astronomic s t a t ip s  so 
far reduced, scattered widely over the United States from Maine to 
Louisiana and to  California, indicated that this datum approaches 
closely the ideal with which the algebraic sum of the station errors 
of each class would be zero. 

The North Amencan datum, upon which the positions and ad- 
muths given in this publication depend, may bo defined in terms of the 
position of the station Meades Ranch, Kansas, aa follows: 

highly desirab P e that when a certain spheriod and geodetic datum 

paragraphs, it is desirable in dealing with this problem t R E  at, wit 

? geoid with t R e greatest possiblo accurac , and new values o the 

furnished for geographic purposes, but has no reference to t R e prob- 

i 

P B 

0 I / I  

+=39 13 20.086 
X=98 32 30.600 

&to Waldo=76 28 14.62 
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Points are then said to be upon the North American datum when 
they are connected with the station Meados Ranch by a continuous 
triangulation, through which tho corros ondin latitudes, longi- 
tudos, and azimuths havo been compute a %  on t e Clarke spheroid 
of 1866, as expressed in meters, starting from the above data. 

USE OF HORIZONTAL OONTROL DATA. 

The plan or map,for any extensive en ineerin project, whether or 
not map construction is the rimary o%ject, sfould have all of its 

surveys. Federal and State mapping organizations have long been 
aware of the necessity for having all surveys based upon a common 
datum, but local enginears and surveyors in this country have too 
often in the past been content, and in many cases corn elled, to use a 
looal datum for their surveys. The futuro economic &advantage of 
such a system is now becoming recognized, with the result that city 
and county surveys are being more generally placed u on a permanent 
basis by connecting them to stations on the North A erican.datum. 

One other factor must be taken into consideration b the engineer 
of to-day. As the States develop industrially the wil 9 undoubted1 

splendid foresight has extended its triangulation control over the 
entire State for the pur ose of dofining property boundaries in terms 

stated in the following extracts from the Report on t e Maryland 
Oyster Survey: 

The difficultiea of accurately locating and permanently deflnin the boundaria of a 
farmer’s plantation on land, even with tho aid of monuments, puhic roads, atreams of 
water, and other pointe of referellce are o b n  grea$+ ju*$ing fmm the d q u t e s  fre- 
quently arising in connection with boundaries. +t 

There is onl one point on the earth’s aurface at tho interntion of an ono parallol 
of latitude a n i  any one meridian of longitude, and therefore there can l e  no dispute 
aa to the meaning of such a goographic dofinition of the location of a point, evon though 
all tho original triangulation station marks used in ita detormination, togothor with 
the chart on which it8 position waa originall plotted, hnvo boon totally destroyod. 
In the cam of the destruction of an originartriangulation stat im mark, or any other 

point defined by a geographic omtion, a competent geodetic engineer can reawtablish 
ita exact location by meane o f a  new systom of triangulation connecting m t h  other 
distant triangulation marks which have not been deetroyed. 

I n  a section of the country covered by adequate geodetic control, 
the data are available to the engineer for any of the following opera- 
tions, in addition to its possible future use as a basis for cadastral 
surveys : 

parts properly correlated and s R ould be on the same datum as adjacent 

K follow the lead of ono of the Eastern States, Massac i usetts, which wit 

of latitude and longitu i e. The advantage of such a s stem is well 1 

in latitude 

a pri.mary trjan- 
by triangulation, 

&us obtaining propor goographic positions for his locd swveys. 
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Instructions for secondary (formerly callcd tertiary) triangulation, 
suitable for tho control of local surveys, may be found in U. S. Coast 
and Geodetic Survey Special Publication No. 26, which can be had at  
a nominal cost from the Superintondont of Documonts, Government 
Printing Office, Washington, D. C. 

(2) Boundary lines.-If it  is desired to locate or to delimit 
accurately and permanently the boundaries of political subdivisions, 
such as States, counties, or cities, the methods indicated in tho pro- 
ceding paragraph may be followed. Whenever possible, a line of the 
adjusted triangulation or traverso should be used as a basis for local 
surveys rather than a point, since a line gives the three essentials of 
position, length, and dlrection. 

(3) Local intensive snrveys.--The necessity for such surveys arises 
most fre uently in connection with extonsivo improvements over (I 

of a city are boing anticipated for a number o years. Hore the 
requirements are somewhat different from thoso in the two preceding 
operations, for it is often necessary to extend precise or rimary con- 
trol in considerable detail over the entire arm affecte$] secondary 
trim ulation or traverse then bein used to furnish additional oints 

invariably be started from a line of adjusted triangulation or traverse 
on the North American datum. 

I n  local surveys where the area is of limited extont it is usually 
desirable to use a system of plane coordinates, the origm being 
connected to some point of the precise or primary triangulation 
scheme. Tables for com uting plane coordinates from goo raphic 

ositions are found in 8. S. Coast and Geodetic Survoy % pecial 
f’ublicatioa No. 71. 

The U. S. Coast and Geodetic Survey will bo glad to give advice 
on any problem arising out of the uso of its control points or on any 
proposed extension of triangulation or traverse from them. 

7 considera B le area, or as a basis for city plannin , where tho needs 

for t fi e survey. I n  such a contr6 P survey the triangulation s \ ould 

EXPLANATION OF TABmS. 

ARRANGEMENT OF TABULATED D4TA. 

In the tables of ositions the latitude and longitude of each point 
are given on the 8orth American datum (see p. 2) ; also the length 
and azimuth of oach line observed over, whether in ono way or both 
ways, to other points of the triangulation. No LENGTHS OR MI- 
MUTHB ARE REPEATED, AND FOR A GIVEN LINE THE LENGTH AND 
AZIMUTH WILL BE FOUND OPPOSITE THE POBITION OF ONE OR TH.E 
OTHER OF THE TWO BTATIONB INVOLVED. 

The distances betweon stations are ven in both meters and feet. 

logarithms of the len ths in meters. It must be remembered that 

computation, the lengths in meters given in this table being derived 
from the corresponding logarithm and the len ths in feet in turn 

on pages 59-66. Wfero further work of considorablo oxtcnt is con- 
templated an accumulation of error in the last two operations can 
be avoided by using the logarithm. 

To facilitate further the use of the ta t? les, a column is given of the 

it is the logarithm of t a o length in meters which is derived fbst in the 

derived from the lon ths in meters by the aid of t B e convorslon tables 
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EXPLANATION OF LENGTHS. 

The len ths as givon in tho tables are all reduced to sea level. If 
P the actual 7 ength of a lino sim ly reduced to the horizontal is desired- 

that is, its longth in its actua elevation on tho surface of tho oarth- 
it may be obtaincd b adding to the sea love1 length as given in 
meters a correction= {ength of line as given in meters) times 

mean elevation of the.  two onds of the lino in meters 
6370000 

%E The maximum value of this correction does not exceed 
the length of any line of the triangulation here published 
error introduced by the use of tho abovo approximato formula does 
not exceed & of the length of any lino of the triangulation and 
traverse givon in this publication. 

AZIMUTII AND BACK AZIMUTH. 

Because of tho convergenco of the meridians the azimuth and back 
azimuth of a lino do not differ by exactly 180’ the amount of the 
divergence varying with the latitude and the dikerenco of longitude 
of the two points. To illustrate from the tables, age 10, tho azimuth 

azimuth from Stout to Tripp, is lG0’ 44’ 11”.91. 
The azimuths of tho triangulation lines offer a very convonient and 

accurate means of testing the error of tho magnetic needle on a 
survoyor’s transit, and oven the azimuth over such short distances 
as those between a station mark and its reyerence mark may be used 
for this purpose with fair accuracy, provided the distance is greater 
than 100 feot. 

from Tripp to Stout is 340’ 41’ 43”.9S1 while tho g ack azimuth, or the 

ACCIJRACP OF DATA INDICATED IN TABLES. 

Tho rule followod in this office is to give latitudes and longitudes 
to ‘thousandths of seconds for a11 points, the positions of whch aro 
fixed b fully adjusted trian ulation or traverse. Points, tho posi- 

by footnotes as boing without check (observed from ocly two sta- 
tions) or checked by vertical angles on1 . 

In  the columns giving azimuths, d%hmces, and logarithms of 
distances, tho accuracy is indicated to a certain extent by tho number 
of decimal places given, it being understood that in each case two 
doubtful figures are given. In  some casos there is very little doubt 
of the correctness of tho second figure from the ri ht, while in a fow 

tions o 9 which are given to a undrodths of seconds only, are marked 

casos aomo doubt may bo cast on tho third figure f rom the right. 

ROW TO FIND THE DATA DESIRED. 

Following the index at  tho back of this publication are ‘1 1 maps. 
The first is an index map showing all areas in the United States 
covorod by published triangulation and traverse rigidly computed on 
tho North American datum. Following this is an index map showing 
the boundnries of the aroas represented on figures 16 to 24. The rest 
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t~re detailed maps showing tho scheme of triangulation or traverse 
plotted by latitudes and lon itudes. Thc traverse sketches arc some- 

track. 
Having found the names of tho points desired, the tnbles may bc 

conveniently consulted by using the index at  the end of this publi- 
cation. In  the appropriately headed columns opposite the name of 
each station are given tho pages on which may be found its geographic 
position, description, and elevation above sea level, and the numbor 
of the detailed sketch showing the scheme of observed lines from that 
station. 

what distorted in order to s k low thc stations on thc proper side of the 

RELATED PUBLICATIOXS. 

Engineers and others using the data even  in this report for the 
control of maps and surveys will find it of holp to have Special 
Publications Nos. 5 , 8 ,  and 71 of the U. S. ‘Coast and Geodetic Survey. 
They may be obtained at a nominal cost from the Superintendent 
of Documents, Government Printing Office, Washington, D. C. 

Special Publication No. 5 is entitlod “Tables for a polyconic 
rejection of maps based on Clarko’s reference spheroid of 1866.” 

!his publication contains the necessary explanation of tho plothod 
employed in constructing a polyconic projection, and also gives the 
values in meters of tho degrees, minutes, and seconds of latitude and 
longitude for all latitudes. 

Special Publication No. 8 is entitled “Formula! and tables for the 
com utation of geodetic positions.” As tho title of this publication 
imp P ies, the data contained in i t  will onable one to compute the 
spherical coordinatos for triangulation whero tho dis tancos and angles 
are known. 

Special Publication No. 71 is entitled “Relation betweon 
rectangular coordinates and geogra hic positions.” This 
contains tables which will facilitate t R o use by enginmrs of plane 
coordinates for local surveys. 

. The principal lists of geographic positions published on tho North 
American datum throughout tho Unitod States, togothor wjth 
descriptions of stations, aro contained in tho following publications 
of the U. S. Coast and Geodetic Survoy and of other organizations: 

Appendix 8 of the Re ort for 1888, positions in Connecticut. 
Ap endir 8 of tho,&port for 1893, poeitione in Pennsylvania, Delaware, and 

Maryfand. 
A pendix 0 of the Report for 1901, positions and description8 in Kansaa and Ne- 

brasta. 
Ap ondix 4 of the Report for 1903, positions and descriptions in Kaneae, Oklahoma, 

and $exas. 
Appendix 9 of the Report for 1904, positions and descriptions in California. 
Appendix 6 of the Report for 1905, positions and descriptions in Texas. 
Appendix 3 of tho Report for 1907, positions and descriptions in California. 
Appendix 6 of the Report for 1910, positions and dwriptione in Cnlifornia. 
Ap endix 4 of the Report for 1913, positions and descriptions in Nebraska, Minne- 

Appendix 5 of the Report for l g l l ,  positions and dwnptions in Texas. 
Appendix (i of the Re )art for 1911, positions and dcscriptions in Florida. 
Special Publication L o .  11, pontione and descnptionR in Texas, New Mexico, 

Special Publication No. 13, positions and descriptions in California, Oregon, and 

Special Publication No. 16, positione and descriptions in Florida. 

&a, korth Dakota, and South Dakota, 

Arizona, and California. 

Washington. 
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Special Publication No. 17, poSitiom and deecriptione in Texaa. 
Special Publication No. 19, positione and d w n  tions in Colorado, Utah, Novada, 

W omin , Montana, South Dakota, and North DJota.  
&eciaf Publication No. 24, positions and doacriptions in Alabama and Mieaisei pi. 
Special Publication KO, 30, foeitions and descriptions in West Virginia, &io, 

Kentuck , Indiana, Illinois, an Mieaouri. 
S,pecia!PubIication No. 31, positions and descriptiona in Oregon, Washington, and 

Caldorea. 
Special Publication No. 43, ositions in Georgia. 
Specjal Publjcation No. 45, $escriptions in Georgia. 
Special Pub4cation No. 46, positions and descriptions in Maine. 
Special Publication No. 64, positions and doscriptions in Texaa. 
Special Publication No. 62, positions and descriptions in Rhode Island. 
Special Publication No. 70, positions and descriptione in K a w .  
Special Publication No. 74, poaitiom m d  descriptions in Idaho, Orogon, and 

Special Publication No. 76, positions and descriptione in Maaaachueetts. 
Specjal Publication No. 78, positions and doecriptionp in Texaa. 
Specid Publication No. 7!4 positions and dcscriptiona in Indiana. 
Report on triangulation of Groater New York. 
Report on a lan of sowemgo for the city of Cincinnati. 
Appendix CE 4 4 E, pages 2905-3031, Annual Re ort of tho Chief of Engineers, U. S. 

Profeesiona! Pa er No. 24, Corps of Engineers, U. S. Army, dmriptiona of pointa 

Publications of tho Mnseachusetta Commission on Waterways and Public Lands. 
Varioua b u l l o h  of tho U. S. Geological Survey. 

Washington. 

Army, 1802, oeitions of pointa on and near the ereat Lakes. 

on and near the &oat Lakee. 
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e 

38 40 41.112 
84 a4 40.043 
30 00 03.004 
84 30 08.382 

38 61 07.066 
84 60 60.805 

39 02 63 . 857 
85 08 24.0~5 

38 49 66. 002 
85 11 aG . 485 
38 00 66.697 
85 16 68.801 

30 08 18 667 
95 17 40.692 

30 08 00.770 
95 a0 10.134 

30 04 48. R12 
55 22 19.680 

30 01 60 . 020 
36 22 M.204 

I8 60 62.12U 
?5 22 47.630 

$5 34 42.121 

18 60 MI . 166 

18 51 12 .mi 

16 as a7 . boo 

KI 60 36.47a 
02 o a w  

10 10 00.034 
I6 13 00.771 

IE CB 36.824 
10 16 17.2~ 

B 45 27.70~ 
10 30 47.602 

80 08 2K 225  
d 86 17 . In 

U . 8 . COAST AND GEODETIC SURVEY . 
GEOGRAPHIC POSITIONS . 

Precise lriangulation dong the thirty-ninth parallel . 

. . . . . . . . . . .  
349 48 49.21 109 61 36.1 

241 01 10.70 01 14 21 . fl 
207 46 16.26 118 01 01.1 

270 50 47 . 60 07 15 14. 2 
330 24 oaQq 160 28 31.6 

190 61 41.94 10 8 42.2 
282 36 67.00 82 43 10.4 
287 32 40 .OB 107 65 66.6 

253 42 MI . 08 73 48 22 . R 
838 69 10.60 168 02 40.3 

204 61 37.97 114 67 34.4 
368 07 OB . 37 173 07 37.7 
280 03 45.17 119 11 32.2 
298 51 63.32 117 00 11.3 

102 28 14.87 282 24 17.0 
248 62 M . 83 66 65 41.0 
312 65 24.70 132 68 46.1 

124 10 60.39 304 14 40.6 
176 63 47.07 355 63 36.7 

216 25 64.54 30 28 34.3 
282 62 41.69 102 65 62.9 

204 10 0848 24 13 47.0 
278 01 31.05 90 011 32.& 

234 45 33.44 64 60 11.0 

228 46 04.50 46 60 23 . Q 

IW 17 la 47 13 m OQ . 6 

272 01 34 . 23 92 oo 02.4 

340 41 48 . 98 180 44 11.0 

242 62 48.07 ea 07 36.0' zea 16 14.43 ~ 1 8  32 n.3 

3ao 20 23.14 im n 13.41 
187 ai 54.40 7 a3 20.41 
am 16 02.24 120 23 17.21 

227 IR 34.78 47 28 i a ~  

276 21 07.30 Bo 48 09.7 
280 21 27.70 110 43 OR . 51 

2MI 66 30.08 77 13 36.21 

258 40 32.83 70 04 14 . If 
300 65 43.03 121 OM 66 . 81 
348 2U 25.03 168 28 61.91 

Statlon . 

Dry Ridge .... 

plfncipal point8 . 
Dry Ridge. 1888 . 
Tanner. 1888 ..... 

stow. 1 8 0  ....... 
Relrin. 1R8g ..... 

Culbortson. 180 . 

4.6611160 38401.30 

Correut. 1880 ..... 
Olasgow. 180 .... 

Orecn. 1880 ...... 

7recn ......... 
lolton north 

?lasgow ...... 
:orreut ........ 

bas0 . 

Hottonnorth base 
180 . 

Holton south base 
1880 . 4.1513323 14108.711 

3.7404077 m . 671 
4.0111958 10'261.14 
a.8743480 7487.88 

Mud Lick. lSB0 ... 

stout. 1R80 ........ 

8 68 03.802 
6 86 43.085 

D 04 42.133 
6 48 62.013 

mpp. I880 ....... 

Mlller. 1888 ....... 
Weed Patch. 1 8 8 ~  . 

182 17 42.01 2 17 68.3t 
236 60 44.67 67 14 41.W 

330 48 OB . 76 168 61 40.01 
250 43 22.62 70 51 10.21 
304 64 36.17 126 02 14.71 

274 w 32.87 06 04 01.2 

Fountain. 1887 .... 

Raridon. 188-7 ..... 

Loonard. 1887 ..... 

Board. 1881 ....... 

Calvary. 1686 ..... 
O h m .  1888 ...... 

Latitude 1 1 
and Azhuth  . =:Gth . 

longitude . 

.. _. ....... ~ _ . _  . 

Dlstsnco . 
To station . 

Log 1 i (moms) . Moten , Fmt . 
I- ..... I- 
I I 

rnnnor ........ I 4: 6344MYll a 4 m  . 46 
Dry Ridge .... 4 6lWl04 412BR 67 

3tOW rannor ........I 4.3086894 4 . 628ml42808.o7 26054.71 .......... 
Roizln ........ 
3tOW .......... 
Dry Ridgo .... 
R o l ~ i n  ........ 4.111254' 12818.76 
:ulbortson .... 1 4.xwodl 21817.72 
Relzln ........ 1 4 1767338' 14987.88 
hrrect ........ 3:8088038( 0987.56 

2Iasgow ...... 
hrrect ........ 
2reon ......... 75 
3laugow ...... 
:orroct ........ 

:orrect ........ 4.31048051 2043% 04 
hlbortson .... 1 4.21228821 10303.03 

Ireen ......... 4.4&38273 m433.30 
:orreut ........ 4.4064366 31282.23 
dud Lick ..... I 1  4.2385403 17240.48 

Irwn ......... 
Itout ......... 
Mp ......... 
ItOU! ......... 
lroon ......... ;{pi ......... ........ 

IUlcr ......... 
rountain .... .I 4.48406481 30482.80 
4fflcr ......... 4.6280080 43680.43 

..... 
Laridon ....... 

Larldon ....... 
mnard ....... 
:Card ......... 
B l V 8 v  ....... 
oard ......... 
adden ....... 

118428 .6 

112314.3 
1363~5 . a 
139703 .a 
m . 3  

50128 . 4 
5OWl . 8  
184208.7 

42387.8 
71580.3 

40172.0 

68385.7 
69028.7 

37004.5 
D142.0 
84488.0 

48483.4 
18048.46 

3m5.1 
2 4 W  . R 

07057.1 

03284.0 om .6 
E0563 .1 

51010.3 
66341.6 

26182.6 
80334.0 

D3803.6 
73739.4 
28632 . 6 
112033.2 
72216.0 

00008.0 
38833.7 

12105.2 
16040.6 
30143.9 

61088.2 
33670.1 
01064.1 
81486.8 

00510.1 
70205.0 

82897.0 

OBBOO . 0 

am .3 

wm . 6 

assia.0 



TRAVERSE A N D  T R I A N G U L A T I O N  I N  INDIANA.  

GEOGRAPEIC POSITIONS-Continued. 

Prfncipal p i n e  
Contlnuod. 

Slsson, 1886 ...... . 
Wright, 1888 ..... . 

Precise triangulation alonr~ the thirty-ninth paral le l4ontinued.  

. , ,, * , ,, 
38 68 11.840 253 25 33. I! 
81 17 10.030 280 23 30.73 

30 07 13.040 277 57 37.41 
87 11 42.410 25 10 32.4; 

Calvary.. .. _. . 
Osborn ... .... . 
Calvnry .... ._. 
Slsson ... .._.._ 
Slsaon ... ... ._. 
Osborn ...._. . . Summlt, 1884.. _..I 38 45 42.538 107 37 21.: 

i 87 n 14.0501 m 05 05 .4 ,  

4.028010: 
4.676108 

4.621011: 
4.206512 

4. Woo01 
4.84!3,w1! 

M o r  om Collego, I 30 03 02.714 250 10 64. '2 
I 87 33 63.017 2w 18 08.4 

332 10 01.71 
1885. 

Wrlght .__.... . 
Slsson _.._ _. . . . 
Summit __... .. 

Honoy Croek,IW.' 38 66 28.776 221 57 30. % 
87 42 30.781 301 25 20.61 

4.517238 
4.410080: 
4.56B23 

Bcllo A h ,  1870.. . 

38 45 W 551 
87 59 4o.w 

Hunt Clty, 1879.. 

Claromont, 1870.. 170 57 28.21 

200 20 60.M 
xu 0:) 4 n ~  

S u p p l c m d a r y  
pOlnuI. 

Wolf Hlll, 1w16... 

Hun t  Clty.. . . 
Honoy Crook.. 
summit ..... . . 

Vlnconnov court. 
houso contor 
cupola: 1w. 

4.535011% 
4.480451: 
4.7342!! 

Vlnconnos latl .  
tudo and longl. 
tudo, 1881. 

88 47 %%. 2#) 
87 28 03.m 

38 40 35.210 
87 31 37.354 

38 40 35.70 
87 31 36.05 

30 10 30.1691 2u7 52 55.0! 

30 03 5 ~ .  tr93 225 85 1.1. 0: 

87 52 oK0581 333 40 40.1 

88 00 50. &Y2 300 30 51.4' 

282 38 w). 5 
loo 01 0114 

196 15 61.8 
236 03 21.8 

B u r n t . .  . . . . . 
Moroin Collogo 

WolfHlll ..... 
Bummlt  .... _. . 

4.028858 
4.659640 

4.140121 
4.210191 

I 

Principal polnfa. 

Flnloy.. _. ._. . 
Bloclior.. . . . . . 

0 , ,, 
73 43 21.7 

100 30 02.7 

OR 12 01.1 
#)5 13 W.0 

17 40 32. a 
70 23 40.6 

70 30 53. 11 
1lO 28 87.7 
lb2 27 20.1 

42 03 00.9 
121 3R 07.0 

118 04 20.0 
163 52 40.4 

4s 00 47.11 
120 48 23.4 

355 50 40.7 
53 14 31.11 
80 44 22. Y 

112 43 08.4 
345 MI 08. 5 

66 00 l3.0 
16 17 28.0 

4.6616578 35801L84 110828.7 
4.1934153 1M10.45 11216.3 

4. W 4 8 7  28880.15 87685.0 
4.5340339 mia. 44 117494.0 
4.34660% 22201.W 72880.6 

3.ooUl02l 0081.41 32747.3 
4.alo828 21482.02 70416.3 

4.1329377 13507.75 44513.6 
4.3221337 210U.nS 06970.2 
4.1821210 16208.71 40Wl.5 

4.1780488 1&007.70 49434.9 
4.0763228 11693.88 39021.8 

4.223701 10740.35 6494822 3 
4,3764002 2S739.21 77884.4 

4,1087060 l W & b 7  422426 
Y.9138071 8201.67 'B908.0 

4. ieioos~ 14481.91 416333.4 

3.0@33556 4829.43 158u.Q 
4.!2%0474 17210.80 66484.8 
4.1102588 13180.02 43175.8 

11 

Norom Collogo 4. 27lx)22( 
Summlt.. __. ._I 4.63EU01: 

Mcrom Collogo 4.47430.9: 
Honoy Croolr.. 4.403645. 

Boll0 f i r . . .  . . . 4.246474701 
Honey Crook _I 4.481012. 

Precise triangulation, thirtpninth purullel, to Louisvilk, Ky. 

42561.7 
37084.0 

33238.7 
18471.9 

24247.1 
44180.0 

32803.2 

30217.0 

1SR37.4 
34600.3 

28m. 3 
31177.7 

17038.8 
30789.0 

34278.0 
3 W . O  
MW.0 

25744. a 

loem. 5 

1m. 8 
10%. 0 

28808. a 

- 

Fool. 

- 

138038.0 
123638 1 

.o8050.7 
00003.4 

78550.0 
144m. 0 

107050.0 . 
84464. 6 
118R24.0 

01802. 0 
113410.3 

07780.5 
1022RB. 1 

57870.1 
loo884.2 

112400.0 
L012.50.4 
L77916.3 

35070 
84610 

48240 
64347 
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-- -_ -_. 

Latltudo 

longitudo. 

e , ,, . I ,, . , , , 
a8 m ab. 873 io5 66 13.02 2 ~ 5  48 35. 63 
86 a8 44. on 176 38 03.70 355 38 48.40 

a8 18 38.717 212 47 08. M 32 48 40. BR 

I 
38 16 24.227 122 11 00.351 302 Oh W. 40 
86 42 47.242 140 44 02.82, 320 4o 18.74 

a8 io  24.085 108 44 43.75 io 40 M. 28, 
86 64 47.969 242 08 37.83; 02 17 03.78 

88 35 57. 28" 2 7 R  30 42.68 
86 46 18.845 158 00 53.521 338 57 48. Bo 

204 61 50.71; 24 54 01.59 

38 13 28.002 320 05 63.871 146 08 02.74. 
85 48 47.122 62 12 14.05 232 08 08.01 

86 61 17.116 283 44 44.40 83 61 64.28 

204 50 08.28 24 52 01.83 

38 08 24.220 

U. S. COAST AND GEODETIC SURVEY. 

Distaiico. 

c m ~ ~ f p ) .  >lotorn. 
T o  Rtatlon. 

-- 

SIX MUO ... . _ _  . 4.1383314 1 3 7 , ~ .  91 
Lutz.. . . . . . . . . 3. ~ 7 4 7 0 2  7370.05 

s i x  Mile ... . . . . 3. ~ m 7 8  8847.85 

Ban . ....._. .. 4 16534Ml 14m.41 
six L e  .... . .. 4:2041149 im. 81 

Bangs.. . . . . . . . 4. 248~27 17776.~5 
Blind Asylum 4.2870333 18810.78 

Wllllam.. . . . . . . 4.08SMOl 12533.44 
Bangs.. . . . . . . . 4.3068888 20230.13 
Blind Asylum 4.0870324 12235.80 

Cox.. . . . . . . . . . 3.8580240 8081.20 
Wllllams.. . . . . 3.goBg407 8207.10 

81ms .......... 4.2287089 10831.95 

8 h S  .......... 4.0250210 10593.00 

CIEOGRAPHIO POSITIONS-Continued. 

Precise triangulation, thirty-ninth parallel, to Louisville, Ky.--Continuad. 

381703.78 
86 49 10.64 

a s i e 6 3 . m  
~ 6 0 2 1 . 8 1  

38170O.zO 
86 44 B.46 

Principal points. 
Contlnuod. 

81ms, 1884 ...... 

335 32 48.08 165 34 38.08 Heystaok.. . . . 4.0106881 10380.34 

1486366 3286237 Bans  ......... 3.7~93488 128.8 
182 66 48 2 68 02 SIX fffl0 ....... 4.013683 10317.2 

1 & 0 1 0 i  ~ 0 0 2 8  Bans  ......... 8 . 7 1 ~  s1w.a 
1820048 1 2 0 1 4 8  8ixadlle ....... 4.036249 10845.6 

1166063 2864688 / B a n  ......... 4 . 0 4 W  11083.1 
~ i x  &e ....... 4.088888 12208.7 

! 

_ _ _  

148 33 47 

Bang, 1878..... 

188 40 09.2 

288 88 08.6 

1% a7 M). 7 

la7 47 00.6 

Bllnd Asylum 
1879. 

T d p p  ......... 2.8988008 782.14 26Q8.9 

I 
Adama ........ a.204LW.2 1801.81 6258.0 

North Vernon. 2.0~186.32 881.44 821% o 

Allon _........ a.raoosi2 am.w ~ 1 0 . 1  

I 
I 

I 

williams, 1m.. , 

cox, 1878 ........ 

Louisville nortl 

Louisville aoutk 

baso, 1878. 

baae, 1878. 

Rlley, 1879 ....... 

Potts, 1880 ....... 
Supplmtmlory 

points. 

Haystack, 1884.. 

Bartle, 1888 ...... 

New Albany Sec. 
ond Prevbyto 
r i m  Church, 
1880.1 

N e w  A l b a n y  
w a t e r w o r k r  
tower, 1880.1 

Jeff ersonvlllo, 
Oovernment  
tower, 1880.1 

-- -. -- - .. - . . . 

ACIMU,IIZO ...... 390023.780 a 4 o i o . a  
186 38 %.4Ul 

1920. 

Allen, 1820 ....... a8 00 48.188 316 a7 aa. 1 1 86 37 66.8081 

B a r t h o l o m e w ,  a9 02 00.724 a17 40 07.4 
1820. I a 39 2 1 . m  I 

Poet. 

45114.4 
24179.8 

21810.8 
65550.0 

48008. 8 
52482.7 
34764.1 

*W18. 8 
05015.0 

08371.7 

28828.8 
3 W .  0 

24.553.0 
24380% 06 

41120.1 

40143. e 

17848. e 
0 W .  8 
84716.0 
80072 0 

31088.3 
03808.7 

64826.9 
47642.1 

beb349.7 
34M. 7 

18471 
a3848 

2879). 8 

17048 
36682 

w 2  
40056 

. 

* No chock on thia position. 



TRAVERSE AND TRIANGULATION IN INDIANA. 

GEOGRAPHIU POSITIONS-Continued. 

Preciae traverse-North Vmmn to South Bend-Continued. 

Station. 

13 

Latitudo 

longitude. 
and A h l U t h .  

Principal pinta- 
~ n t i n u o d *  

Benton, 1910 .... .. 
Bhkfork, 1820.. . 
Boon, 18u) .... . ... 
Brown, 1820.. .. . . 
Cod1,lOlO.. . . .. 
Cass, 1820 .._...... 
Columbus, 1820.. . 
clay, im.. . . . . .. 
Clark, 1820 .... . . . 
Cllnton, 1910.. . . . 
Edlnbwg, 1Bu). - - 
Cruwiord, 18#) .... 
Davlw, 1920.. . . . 
Dearborn, 1920. ... 

Deosture, im. ... 
~oaalb,  iex~ ...... 
Delaware, iw .... 
DUW, 1~10.. . . . . 
~ r a n ~ i i n ,  1 9 ~ 0 . .  . . 
Elkhart, lOz0 ..... 
Whiteland, 1810.. 

Fayette, 1820. .. . . 
Floyd, 1 W  ....... 
o ~ w o o d ,  iwo.. 

81041°-22---2 

! . , ,, . , ,, . , ,, 
a8 02 20. OM 322 07 ae. 7 142 07 48. 
86 80 40.688 

38 03 18.061 310 I 19.4 124 86 23. 
86 41 22.m 

38 03 49.041 808 OB 20.4 129 OB 41. 
86 41 66.411 

80 07 16.096 a00 00 18.7 120 03 46. 
86 47 11.626 

88 09 49.768 808 60 67.0 120 63 32. 
86 61 27.906 

86 61 14.861 
38 10 18.881 goe 17 24.8 128 18 00. 

30 11 18.806 308 61 24. e 1% sa n. a 65 21.678 

88 i i  31.686 a67 43 23.8 177 48 24. 
86 66 22.328 

30 13 10.818 320 44 6a.9 148 46 17. 
86 66 SQ.808 

a8 18 il.a80 a48 88 w. 6. 168 34 08. 
86 67 08.180 

88 20 63.816 848 10 08.1 168 10 88, 

38 21 86.497 348 22 6Q. 4 168 28 06. 
86 67 68.181 

38 23 01.885 338 24 88.2 168 24 6Q. 
86 68 40.049 

88 14 07.284 388 09 68.8 169 10 18 

89 ae a4. 674 a36 19 41.4 166 24 38. 

89 a7 a4.w a95 47 34.9 165 47 

80 17 88. im rn 86 n.e i4a 36 ai,  

88 a8 98. tea SIO ae 17.7 130 37 16, 
8e oz 61. 714 

98 U) 6a. 707 a= 61 88.6 146 61 41, 
88 09 M. 178 

86 67 48.J28 

86 69 11.088 

88 00 88.896 

88 01 07.867 

86 01 10.908 

88 a0 67.723 848 26 62,6 188 10 08, 
66 03 29.188 

80 82 81.83ll 343 08 46.8 168 08 19. 
88 04 28.308 

88 06 09.800 

89 88 l8.!270 843 OB 16.8 103 OB 60, 
88 06 rd.0111 

a9 87 2a.m 843 ze oe.0 108'29 21. 
Be OB 11 171 

88 84 oi.allo a43 n M. 7 108 ?B le, 

Bartholomow. 

Bonton.. . . . .. 
Bhckfork.. . . . 
Boon ......... 
Brown.. . . . . . . 
COrrOll.. ..... . 
CW.. . .. . .... 
Columbus.. . . . 
clay.. . . ... .. . 
Clark.. . . ..... 
Clinton.. . . . .. 
Edlnburg ..... 

OIUWIO~~ .... . . 
Dnvloss. .. . . . . 
Dearborn ..... 
Deosture. .. . .. 
Dooalb.. ... . . . 
D&wm ...... 
Dubola. .. . . .. 
F- ...... 
Elkhart.. . . . . . 
Wbltcland . . . . 
Foyotto. ... . . . 
Floyd.. . . . . . . . 

I 
1.878'7389 

3.6070649 

9.0112017 

4 . b 8 6 a a  

3.8807971 

8.1WS61 

3.78011r~e 

2.868#w)7 

a. 246767e 

8 . W 2 7 4  

8.7076777 

9.1166478 

a . 4 6 4 7 ~ 1  

8.33830131 

3.6QllMlM 

8.2201417 

1.7197011 

3 . 4 W  

1.7348079 

3 . a ~ ~  

8 . 8 O W M  

3.46Q6321 

3.8478808 

8.3oB7Q3S 

7~ie.98 

3m.n 

iozu.13 

10088.48 

7Yao.71 

1456.31 

6766.88 

466.26 

1760.88 

9108.08 

6100. OB 

1307.a 

lLi48.40 

2164.80 

4QQ6.30 

lIM.11 

6l0.90 

2056.53 

530.72 

m 1 . w  

4805.86 

uuI0.W 

4446.a 

2028.71 

1m.e 

10680.7 

awe 

83101.0 

24095.4 

4777.0 

1W4.4  

1498.0 

6777.6 

28861.1 

10731.6 

4190.7 

9348.7 

7088.0 

1 W . 7  

rl522.4 

1788.6 

8371.8 

i74i.a 

m.1 

l(1181.6 

0461.8 

1 4 w . a  

~ ( ~ 0 . 8  
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Principal points- 

Fountaln, im .... 

Fulton, 1820... _ _ _ I  

Traction, 1820.. . . 

Shelby, 1920. . . . . . 

Troy, 1820 ____.  .__ 

Kerk, 1820 ..__.___ 

Bherman, 1820 ._.. 
Elevator, 1820.. ._ 
Prmpoct, 1920.. ~. 

Mlchlgan, 1920.. . . 

Emeraon, 1820 ..__ 
Subway, 1820.. . . . 
Thoaman, 1820. -. 

Pendleton, 1820.. . 
Avenue, 1 ~ 2 ~ .  . . . . 
Brightwood, 1820. 

Keystone, 1820. . . 
Lake, 1820 ....__.. 
Erie, 1820 __...._._ 
Western, 1820 _.._. 

Qlbson, 1820. .. . . . 
Qrant, 1820.. . . . .. 
Green, 1820.. . . __. 

Castleton, 1820 .._. 

Flsher, 1820.. . . . . 

Contlnued. 

U. S. COAST AND GEODETIC SURVEY. 

I 
a9 * " ' I . " '  a8 45.132 343 03 47. 
86 00 54.790 

39 40 40. l9d 343 16 05. 
XB 07 41.870 

89 42 28.264 842 66 48. 
X6 08 21.588 

39 43 03.548 359 44 00. 
88 08 21.813 

39 43 22.413 359 M) 28. 
88 08 21.881 

39 43 23.393 89 01 14. 
80 07 08.131 

39 43 24.013 89 10 05. 

39 1 e! ::::I 28. M1 359 30 08. 

39 46 08.973 859 42 46. 
80 08 00.761 

39 45 08. 259 8Y 37 02. 
85 05 61.416 

39 46 10.1OR I 48 44. 
80 04 66.570 

39 45 34.302 0 19 45. 
86 04 68.388 

39 47 00.663 359 27 08. 
88 04 59.466 

39 48 48.686 359 36 24. 
88 05 00.428 

39 49 31.828 359 (KI 00. 
88 05 01.272 

39 49 30.928 289 13 00. 
80 OB 27.611 

39 49 30.841 289 62 04. 
80 07 18.191 

38 60 19.168 368 a3 69. 

39 60 39.804 359 a6 19. 
80 07 18.856 

39 60 malo 23 10 29. 
86 07 08.461 

39 51 53. 806 41 a7 47. 
88 00 04.485 

39 ti2 23.391 49 88 86. 
86 05 1 9 . m  

39 63 31.316 49 21 28 
88 03 36.08 

39 66 46.141 27 32 46. 
86 02 06.350 
39 57 42,6&5 21 24 33. 
88 00 46,768 

88 07 18.086 

GEOGRAPHIU POSITIONS-Continued. 

Precbe tra?~eree-Nmth Vernon to South Bend-Continued. 

103 16 36.0 

162 57 14.3 

179 44 00.6 

179 60 28.3 

289 00 28.8 

289 16 26.8 

179 80 10.3 

179 42 48.1 

268 36 52.9 

'268 48 10.3 

180 19 45.4 

179 27 08.7 

179 Bo W .  3 

179 08 00.9 

89 13 86.0 

89 62 36.8 

179 34 00.2 

170 35 19.0 

203 10 229 

P I  37 08.1 

229 38 08.7 

229 m 22.6 

207 31 47.5 

207 23 42.8 

Station. 1 1 Azlmuth. 
longltudo. 

I 
I Pountaln .... 

h l t o n . .  . . . . . 
Tractlon.. . . . 
Bhelby _._..__ 
Troy ...__.___ 
Kerk ......... 
Rhennan ..... 
Elevator.. . . . 

Prospoet.. . . . 
hlichlgan ..... 

Emerson.. . . . 
Bubway ...... 

Thoaman.. . . 
Pendleton ... . 
Avenue ..__.. 
Brightwood.. 

Keystone ..... 
Lako.. . . . _. . . 
Ed0 ... -. ._.. 

Wwtern ..... 
Qibson ....... 
Grant ...._... 
Oreen ........ 

Castleton ..... 

. I , I  

3.4266930 

3.6800225 

3. w88884 

3.0007515 

2.7648308 

3.2447087 

3.1717554 

3.21378491 

3.1129171 

2.502wXw 

3.0807402 

2.8728350 

3.4254672 

3.5228671 

3.1241077 

8.3124848 

3. o802203 

3.1733a88 

2.7995416 

2.7876454 

a. m o 3  

a. ium.5~ 

3.6072830 

3.0711326 

3.8078778 

I 
I 

2f171.12 

389% 72 

3-1 

llM)* 681.88 

I 4 Y  1940.21 

1766.74' 

I 

1m.9(  

365.431 

12m.201 
I 

746.171 

!BM. 69 

3331.03 

1330.78 

m63.45 

I 

1202.67; 
I 

1480.621 
I 

830.28 

621.661 

2289.661 
I 

1408.06 

3216.78 

4689.66 

4053.84 

R763.5 

12791.1 

10589.4 

3773.4 

1808.1 

ti763.6 

4872.4 

6365.6 

4255.0 

1188.9 

4127.9 

2448 I 

6738.8 

10830.5 

4388.1 

6737.0 

3946.4 

4880.1 

2307.0 

mm 9 

7512 0 

4022 0 

10LW. 4 

16385.7 

13m. a 



TRAVERSE AND TRZANGULATION I N  INDIANA. 

GEOGRAPHIU POBITIONS-Continued. 

Precise traverse-North Vernon to South Bend-Continued. 
' 

Latltudo 
and 

longltudo. 

15 

Admuth. &6$fh. Statlon. 

2. 99122m 

3.4325853 

2.8m382 

3.2211022 

2.6236767 

2.7023694 

2. mm 
2.208108 

2.6989108 

3.47a1978 

3. S377R13 

8.1168546 

Principal polnla- 
Continued. 

Frarler, 1820.. ... 

Hamllton, 1020.. 

Hencock, 10 20... 

Harrlson, 10%. .. 
Stake, 1820 ...... 
Stub, 1820 ....... 
Sub, 1920 ........ 
Fill, 1820 ........ 

Hendrlcks, 1920.. 

Urays, 1020 ...... 

Fox, 1920 ........ 

Pralrlo, 1820..... 

Henry, 1920 ...... 

ClCerO, 1020 ...... 
Tucker, 1020.. ... 
Howard, 1920.. .. 

Klnders, 1920.. .. 
Arcade, 1020.. ... 

cox, 1920. ....... 
Jay, 1020.. ...... 

Jeapor, 1020 ...... 
Tlpton, 1020.. ... 
Rasslor, 1920.. ... 

Jscknon, 1920. ... 

079.99 

2707.80 

713.79 

1083.80 

333.95 

<m.o2 

302.0 
181.8 

499.03 

3215.2 

8893.2 

2311.8 

5468.7 

1006.6 

1W.S 

1101 
t31 

1640.2 

. , ,, 
39 6R 11. QR3 
88 00 30.319 

39 69 39.770 
88 00 31.086 

88 00 31.721 

40 00 66.853 
86 00 32.W 

40 01 07.176 
88 00 30.272 

40 01 20.9Efl 
pa 00 47.021 

40 01 32.320 

40 01 36.416 
88 00 67.232 

40 03 11.508 
86 01 10.763 

40 04 21.870 

400504.207 
MI 01 16.471 

40 0.5 27.479 
WI 01 12.241 

40 07 30.871 
80 00 63.833 

40 08 02.372 
86 00 49.469 

40 08 17.307 
88 00 62.083 

40 08 39.414 
88 01 0 7 . W  

40 08 32.981 
88 01 13.798 

W 01 24.808 

40 14 4R.W7 

40 16 14.729 
WI 01 65.765 

Ro 02 01.288 

40 10 60.040 
WI 02 16.055 

40 1R 13.700 
I(0 M 62.004 

40 10 40.124 
WI a3 40.lzh 

40 00 02.808 

se 00 ~1.714 

80 01 ia.498 

40 11 15.m 

80 01 4a.616 

40 i n  37. OR 

To ~tatlon. 

Nsher.. ..... 
Frazior.. ..... 
Hamilton.. .. 
Hencook.. ... 

Harrison.. -. . 

Stako.. ...... 
Stllb.. ....... 
FI11.. ........ 
Stub. ........ 

IYU. ......... 

Hondricks .... 
Drays.. ...... 
Fox.. ........ 

Pmlrlo.. ..... 
Henry.. ..... 

Clcero.. ...... 

Tuokor.. ..... 
Howard.. .... 
Kindem.. .... 

Arcade.. ..... 

cox.. ........ 
Jay.. ........ 
Jnspar... ..... 
Tlpton.. ..... 

Regsler.. ..... 

. , ,, . I ,, 
'23 n 44.3 

3.59 30 66.4 

203 27 33. 

179 30 66. 

3% 47 iao 1 7 ~  47 1% 

360 45 20.8 

342 26 33.7 

119 46 20. 

162 26 36. 

147 43 09. 

104 29 14. 

152 62 46. 

327 43 02.2 

344 29 12.3 

332 62 40.1 

120 03 31.0 300 03 28. 

361 OB 01.1 17t OB 13. 

0 08 66.1 180 00 64. 

1 0 4 0 6 . 2  1810404. 

6 OB 08.3 188 05 08. 

0 32 12.6 180 32 00. 

6 05 W.8 188 05 01. 

362 19 013.9 172 19 08. 

161 60 3.5. 

174 60 42. 

331 40 26.0 

351 60 88.5 

355 21 10.1 176 21 23. 

3b.5 28 66.7 

366 18 07.8 

176 30 10. 

176 18 13. 

30 41 00. I 168 41 03. 

333 24 06.7 24 14. 

330 12 32.5 160 12 ,513. 

153 66 19. .338 M 48.0 

721.83 

3X3O.M 

Zi68.2 

12567.8 

2 . 0 W 7  077.071 3205.6 

2.6672070 404.m 1524.9 

773..38 

1058.80 

3153.10 

W . 5 5  

2088.38' 

728.21 

726.33 

2.8883838 

3.2108176 

8.49042b6 

3.8198434 

3.420247b 

2. W !  

2.&3114'J5 

3.3014h.51 

i 

2537.9 

6442.6 

1a361.2 

21668.4 

87M.b 

23a.4 

m.l 

3.4988195 3164.42 l N 9 . 1  I 1  
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and 
Letltudo 

longitudc. 
Station. 

U. S. COAST AND GEODETIC SURVEY. 

GEOGRAPHItY POSITIONS-Continued. 

Precise traverse-North Vernon lo South Bend-Continued. 

Azlmuth. Bzkyi. Tostatlon. i l  
a. 8 1 ~ 1 4  

3.3221982 

3. a816428 

3.3004366 

3.4Gl6722 

3.6027637 

3.364CB16 

2.8343887 

3.108BD80 

2.7276li.u 

3. I(u1316 

New Hope, 1W.. 

Midway, 1820.. .. . 
Sharp, lQZo... . .. . 
Jefferson, 1820.. .. 

Duncan, 1820 .... . 
Jwnlngs, 1820.. . . 
Main, 1Bu) ........ 
Buckoye, 1820.. . . 

Kokomo, 1920.. . . 
Penn, 1820. .. . . . . . 
Lacy, 1020 _.__.... 
Cassedy, 1820 .___. 

Bhope, 1820 ....... 

Bennott, 1820 ..._. 
Laporto, 1820 ..... 
Anoke,1820 ...._. 

Junction, 1820.. . . 
Laurra, IW... .. . 
Freta, 19 XI... . ... 

Yardo,lWO ._...._ 

Distance. 

40 20 62.834 338 10 66.3 169 11 16.8 Jackson ._... 
88 a, 11.522 

40 21 56.040 338 08 10.6 168 08 31.0 New Hope.. 
88 04 43.2% 

40 23 08.088 339 20 11.6 168 20 34.8 Mldway ..... 
88 06 18.268 

40 24 23.643 339 10 03.7 168 10 27.7 Sharp ...... . 
88 05 68.316 

40 25 61.542 343 39 11.5 1R3 38 33.4 Joderson. .. . 
88 OB 30.078 

40 !Z7 aO.44 343 30 67.0 183 31 21.8 Dimcan .... . 
86 07 08.390 

40 28 3.5.62(( 332 36 21.4 162 36 Jonnlnga .... 
40 88 28 07 49. 62.5151 loo. 341 21 44.7 167 21 47.3 Maln. ....... 
88 07 58.617 

40 29 30.898 359 46 11.2 178 46 11.3 I3uckoyo. ... 
80 07 58.737 

40 28 48.057 7 &I 21.6 187 38 lQ.6 Kokomo.. . . 
88 07 .S3.736 

40 30 30.280 333 28 31.1 163 28 49.0 Penn ........ 
88 OH 21.346 

40 a3 31.628 332 66 41.2 162 67 00.1 LUCY ... ..__. 
Ro 10 22.758 

40 38 08.088 333 02 86.4 153 04 36.3 Cassedy .._. ~ 

88 13 27.051 

40 a8 68 338. 332 43 66.2 162 4 17.8 Shope ....... 
80 13 58:715‘ 

40 41 18.018 333 06 11.6 I63 07 13.0 BoMott ..... 
66 I5 34.061 

4043oB.130 33300Cn.O lh30064.2 Laporto _...., 
88 16 46.416 

40 43 46.642 322 21 68.8 142 n 25.0 Anoke.. . . . . . 
88 17 28.452 

40 43 61.838 2pa 33 48. 1 11% 34 07.3 Junction ..... 
86 I7 54.275 

40 44 08.038 n9 00 01.8 w 01 28.8 Lama ....... 
a~ m 07.71~ 

404414.787 2823162.8 1123200.0 Frate __...... 
188 20 28.128 

Wabwh, 1920.. .. .) 40 44 211.412 304 18 31.2 
88 20 65.341 

RIver,lW ....... 4044Gl.711 330M)a4.0 
MI 21 08.378 

Lsgrange, 1920.. . . 40 46 00.657 .301 40 hB. 0 
Mi 21 27.4.78 

Mulborn, 1MO.. .. 40 45 07.304 282 42 19.7 
MI 21 48.an 

Logamport, 1810.. 40 46 04.768 253 41 18.6 
88 21 €9.764 

124 18 4aa Yorde .... .. .. 
l~86642.6 Web& ...... 
121 41 12.3 Rlvor.. _. . . . . 
112 42 33.3 Lsgrangc ..... 
73 41 a. 1 Mulborn. .... 

m.00 

3182.e1 

m8.80 

430.81 

1 m . a  

634.01 

1466.W 

6280.97 

Qw(.Bb 

10s. 12 

4m.w 

37~2.61 

1638.98 

esi.18 

3170.37 

643.w 

828o.a 

io44i.e 

7418.4 

1418.7 

422a.a 

l7t2.0 

4776.6 

r n . 8  

31a81.0 

~406. s 

ime.0 

imaa 

€049.1 

~ ~ 4 . 8  

10401.6 

1784.7 

a. 7~80285 

3. QBo(K138 

3.2240461 

3.1872287 

2.8332653 

3.6011088 

z.7a~842 

2.87188881 744.m 
I 

Z.BB#iBOl 781.07 

2.7204769 h25.38 

2.7261978 ,531.13 

2.4466422 27D.67 

2443.3 

2iVIZ.6 

1723.7 

1742 6 

817.6 
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LIltItudo 
and 

longltude. 

. t , t  

U. S. COAST AND GEODETIC SURVEY. 

Azimuth. 

~ 

e o ,  

Btatlon. 

3.43713168 

3.2927927 

3.2584407 

3.0100874 

3.3088038 

3.1327223 

3.1663059 

2 . 7 ~ 1 a m  

3.30~2302 

2.7184918 

3.2077416 

3.71M264 

2.7883431 

3.6441812 

2.6611820 

a. I I ~ S  

2.42lM732 

a. 1 3 m 2  

3.3461770 

3.5010278 

a. 2 ~ 0 2 2  

3.6733(u6 

1.78213a4 

1.9180409 

l.9182oOo 

G E O G R A P H I C  POBITIONB-Continued. 

I’rm’ac traverae-North Vernon to South Bed-Continued . 

2730.16 

1002.42 

1866.41 

4131.12 

2031;. 12 

1367.46 

1430.10 

667.73 

234.70 

622.00 

1862.43 

6206.00 

016. Bo 

3wo. 81 

356. 78 

1296.21 

UIU. 98 

1377.92 

2214. MI 

3109.77 

1817.41 

3743.72 

Prindpal p i n t a -  
Continued. 

1Ro 13 42.6 

108 00 16.1 

191 37 19.9 

179 53 21.8 

177 40 66.2 

107 14 61.7 

I84 00 67.1 

238 49 60.4 

220 21 68.0 

212 68 4.3.2 

202 04 03.2 

202 21 44.2 

193 20 24.6 

210 42 bo. 2 

234 28 60.5 

240 41 10.3 

203 61 10.U 

179 14 W.3 

179 19 40.3 

188 46 63.6 

180 12 23.6 

in9 60 to. n 

189 33 42.9 

188 48 03.6 

177 Oa 28.4 

Park, 1820 _...... Owen _...____. 
Park ..._.___.. 
Perry. _..__... 
Delong ... __. _. 
I’ortor.. . . . .-. 

I’moy ......... 
I’utnam .... .. 

Culver ...__... 

Randolf ..._... 
Rlple.. . . . . .. . 
Iiush _........ 

Ulbbnrd.. __.. 
Bpenrsr ....... 
w i n . .  . . _.... 
Joseph ..__.... 
Btsrko.. . .___. 

Btuben ........ 
Plymouth ..... 
Bulllvan.. . . . . 
Bwltzorland ... 

H a m  ...._... 
‘ T I ~ ~ W ~ ~ I I O .  , . 

h p a z  ......._ 
Unlon ........ 
Mourhes8.. . . . 

Perry, 1920. . . . . . 
Delong, 1820..... 

Porter, 1820.. . . . 
Poeey, 1820 ...... 

l’umam, 1020.. .. 

Culyor, 1920.. . . . 
Randoll, 1820.. . . 

Rlple, 1820.. .__. 
Rush, 1920.. . . . . . 
IIlbbard, 1820.. . 

Spencer, lWZO.... 

Twin, 1820 ... . . . 
‘Joseph, 1920.. . . . 
Btarke, 1920.. . . . 
Btuben, 1820... .. 

Plymouth, 1020.. 

Bulllvan, 1820.... 

Bwltmrland, lOz0 

Harris, 1820 ..._._ 
’rippecenoo, 1820. 

Lapsz, 1m ...... 

41 08 16.988 
80 24 63.293 

41 10 30.603 
80 24 63.035 

41 11 30.867 
8U 24 67.010 

41 12 19.776 
Mi 25 09.877 

41 13 00.019 
M I 06.677 

41 13 15.643 
BO 24 44.722 

41 14 13.201 
W 23 3Q.780 

4 1  14 27.422 
W i  23 27.Mj.5 

41 16 23.070 
W 22 67.071 

41 17 69.088 
80 21 32.662 

41 18 18.MN 
nti 21 2u.401 

41 19 49.471 
WI 19 60.400 

4 1  10 66.171 
8ti 19 4 3 . w  

41 20 10.722 
80 18 66.374. 

41 20 24.037 
M 18 W.731 

41 21 09.288 
Bu 18 61.622 

41 22 21.001 
66 18 6 2 . M  

41 24 02.320 
80 I8 29.480 

Unlon, 1920.. . . . . 

Mourhess, 1820... 

Aman,I m...... 

11 37 30. 

369 63 21. 

357 40 63. 

347 14 43. 

4 00 69. 

68 60 la. 

40 22 41. 

32 58 61. 

22 04 22. 

22 22 40. 

13 2u 28. 

30 43 49. 

64 29 07. 

W 41 48. 

23 61 14. 

369 14 02. 

a m  19 39. 

D 40 08. 

41 26 00.473 
80 18 10.876 
I1 27 00.038 
90 I7 49.391 

30 17 08.021 

41  a0 a 7 6 7  
ul I6 63.964 
11 31 05.m 
JL1 I6 66.777 

t i  ao n a t a  

9 12 31. 

9 61 09.1 

8 34 11.1 

19 48 11.t 

367 Ch3 27.: 

. , ,, 

-.. - - - .--___ - -. .. - - ._ __ __ 
Distance. 
- . . .. .. . . .-. . . . . 

hfeters. Feet. 1 I 
8980. 7 

0438.4 

0087.3 

13563.6 

CiM. 2 

4463.6 

4081.9 

1802. o 

7068.8 

1716. n 

0077.6 

17076.9 

2019. 9 

11486. Q 

1107.3 

4249.4 

876.9 

4620.7 

7283.8 

l(yJ99.6 

6902.8 

12282.6 

19888.8 

2707.9 

ZOIY). B 



TRAVERSE AND TRIANGULATION IN INDIANA. 

GEOGRAPHIC POSITIONS-Continued. 

Precise traveret+Nortli Vernon to South Bend-Continued. 

Principal point#- 
Continued. 

Statas, 1920.. . . . . . 
Hllborry, 19'20.. . . 
Peacock, 1920 _... . 
Wohr, 1820 ._____. 
Lloyd, 1820.. . - ~. . 

B t u d o b n k o r , l ~ . .  

OriUIth, 1920 ...... 

Indlana, 1020. ..__ 

l o u t h  Bond, 1820. 

B U ~ ,  1820 ......... 
Llncoln, 1820.. ._. 

South Bond wost 
baso, 1920. 

South Bond east 
baso, 1820. 

Supplemenlory 
polnta. 

Quoonvlllo scliool- 
houso, flagpolo, 
19'20.' 

Quoonvlllowhod- 
houso, cupola, 
1920.' 

19 

0 , ,, 0 , ,, 
41 32 07.840 
80 10 37.857 

41 34 22.070 
80 10 37.w4 

41 35 18.3% 
80 10 38.840 

41 38 46.700 
80 16 2 a W l  

41 38 24. &N 
80 16 17.782 

41 88 38.105 
80 16 08.720 

41 38 61.255 
Fa 15 07.640 

41 30 28.18 
xu 15 ox.470 

41 30 28.070 
w) 14 05.749 

80 14 M.WO 

41 38 28.847 
80 13 37.047 

41 30 '25.237 
EJJ 13 11.720 

41 30 20.893 
&l 12 02.057 

12 08 61.: 

359 67 67.! 

350 40 23.1 

15 00 28.1 

28 24 47. I 

23 62 14. 

0 48 64. 

350 01 38. 

88 11 20. 

41 39 a. n20 360 17 69. 

119 32 24. 

88 63 13. 
313 08 18. 

88 10 04. 

27 00 37. 

39 03 01.71 311 25 40 
Xb 40 41. W 128 14 22 

39 03 02.03 312 07 40 
X5 40 40.05 . 128 18 37 

I 

. __. . _. . -  

I I 

Aman ......... 
Statos ....._._. 

Hilborry .._... 

Statloll. 1 La%d0 I Azirquth. 
longitudo. 

I 

3.2954880 1974.08 

3.02003112 4109.08 

3.6515280 3500.03 

Poncock.. . . . . .I 2.0110472 

Wohr.. .. _. ... 3.6305224 

Lloyd.. . . . . . . .I 2.8034281 

Studobakor.. . I 2.80828!i2 

Orlmth.. . ..._ 3.0507400 

lndlana .._.... 3.1019906 

Columbus Courl- 30 12 04.151) 102 65 30. 
houso, contor of X.5 65 10.677 160 36 23. 
towor, 1920. 1 1 170 44 17. 

louth Bend.. . 
Bud .....__.... 

splro, 1920. 

2 5302431 

2.11854034 

South Bond 3.2019018 
wast baso. 

L. S.). 
pollI1. (u.  s. 3 . w 7 n z  

.. . 

Back 
nzlmuth. 

' Bonton _....... , Uoon ..... .... . 

0 , # #  

182 08 39. 

179 67 67. 

179 40 24. 

195 00 22. 

208 24 00. 

203 62 08. 

1% 48 52. 

170 01 38. 

m 10 44 

179 17 69 

200 32 05 

270 62 60 
133 OX 49 

2oR OB 111 

207 00 22 

131 m 18 
808 13 a5 

132 08 21 
3oM 18 1c 

3.2J37721 
3.383185 

131 33 21.0 

343 12 38.2 
135 37 W. 0 
108 32 io. 7 

100 67 05 
346 06 39 

170 43 31. 0 
340 37 02 0 
347 19 11.8 

Cays ... . . . . . . . . 3.746942 

Davlcss.. . . . . .I 3. WM5 
Edliiburg. .. . . 2.019164 
Clinton.. . . _. . 1 3.714058 

CUnton ......_. 3.741016 
Davloss. .. . . .A 3.670713 

I 
Ediiburg.  .. . 
Davloss. .. . . . 
Crawford ..... 

Lincoln. .. . . . .' 2.77444ooR 
Penn. (U. 8. 3.1018403 

L. S.). 

Edlnburg Cablnot 
Co. wator tank, 

Edlnbur Chrls- 
t i on  thuroh ,  
steeple, 1820.1 

E d l n b u r g  Cut- 
s i n g o r  arein 
Elovator Co., 
flagpole, 1820. 

iwb. 
30 20 W. 237 
M 57 61,181 

30 21 05.38 
IU 68 00.07 

103 13 07, 
316 37 01, 

840 W 32 
105 w 04 

348 81 49. 

39 21 10.106 350 48 28 

107 19 14 
w, 67 63.480 100 37 32 

Bonton ..... ...I 3.?zw110 1 Ulaokfork .....I 3.112070 

(174.88 

3489. w 

400.71 

4W. 72 

1139.50 

1452. OE 

343.76 

7&Y 01 

594. w 
1451.M 

1501. R 

1171.4( 

1838.0 
2907. I 

1828.0 
1294.4 

408.2 
2679.8 
857.3 

447.1 m. 3 
6022.7 

4050. R 
1M. 5 

6187.6 

650a3 
3721. Li 

783.0 
9500.7 
616.8 

0478.0 

190'18.0 

11081.8 

2870.3 

11389.4 

1611.5 

1394.4 

37x9. n 

4104.0 

iin. n 

2519.9 

1851.0 
4702.6 

5221 0 

3843.4 

8904 
1511 

8325 
4247 

1338 w 
2813 

1407 
7225 

18447 

13280 
343 

17018 

18072 
12210 

m 
11020 
1091 

1 No cheok on tys posltfon. 
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Elkhart.. . . .. . 
Delaware ..._.. 
Elkhart.. . . . . . 
Delaware.. . . . 
Elkhart.. . . . . . 
Delowaro.. . . . 

Station. 

8.6ln62 
3.382844 

3. a & k ~  
3.418135 

3,334620 
9. M9411 

U. 9. COAST AND GEODETIC SURVEY. 

DoKslb.. . . ._. 
Delaware.. . . . 
Elkhart .._.... 

GEOGRAPHIC POSITIONS-Continued. 
Precise traverse-North Vernon to south Bend-Continued. 

3.863598 
3. KfW31 
3.118683 

Franklin Masonlc 
Home water 
tower, im.1 

Fayotto.. .. ... 
Whitoland.. .. 
Fsyotte.. . . .. . 
Whltoland . . . . 

Franklln College, 

Franklin Cour t .  
house, d o In o, 
1920.' 

Franklln Presb 
tedsn Churcg; 
steeple, 1820.1 

Franklin Mfg. Co. 
watertank,lW 

Whiteland M. E. 
Church,stoeplc, 
1820.1 

Whlteland Bchool 
house, cupola, 
1820.' 

Greenwood In- 
dian ce;mlng 
Co. watertank, 
1826.1 

steeplo, 1920.1 

3.282&18 
3.0006GE 

3.267108 
3.022808 

TI ton Cathollc 
thurch, splre, 
1920.1 

Jaspor. .. . . . . . . 
Tipton.. . . . . ._ 

Kewannn Baptist 
Church, splre, 
1820. 

2.99[oBo1 
2.497843 

Plymouth school- 
house, Uagpolo, 
1820.1 

Plymouth Court 
house, cupola, 
1820.1 

Ohio.. . . . . . . . . 
Kewanna.. . . . 
Newtan.. . . .. . 
Noble .... . . . . . 

Prlnctpal polnts. 

Readin (U.8.L. 
8.) (&Oh.),1878. 

3.388887 
2.681730 
8.367418 
2.921732 

Quhoy (U. 8. L. 

Fremont U.8. L. 

E.), 1678. 

S.), 1874. 

Stuben.. . . . .. . 
Bullivan.. . . . . 
Btuben.. .. . .. . 
Bulllvan.. . . . . 

Bronson U.8.L. 
8.), 1679. 

1 Nocheck on tl 

2.888334 
3.076801 

2.003467 
8. W11BB 

Latltudo 
and 

longitude. 

. O  , ,# 

39 2~ 18.62 
88 02 42.07 

39 28 46.70 
88 02 Go.94 

39 28 48.15 
88 03 18.66 

39 28 64.40 
80 03 13.35 

39 28 25.3% 
88 02 53.3M 

89 32 6Q.17 
Ho 05 02.13 

39 38 02.62 
88 04 48.83 

39 38 45.70 
88 06 68.22 

40 17 08.10 
80 02 12.80 

41 01 M.18: 
88 24 a4.w 

41 20 30.70 
86 18 48.01 

41 20 37.76 
88 18 40.98 

4.08(18a44 

4.4071932 

4.38!W96 

4. aiirns 

4.461ozw) 

4.8BlI7BB 

4.4644947 

4.4,5ime 

Azimuth. 

12186.26 399'17.8 

25538.87 83787.1 

21G08.47 70666.7 

m84. 61 moe. e 

W . 7 8  82886.9 

23322.U'J 76117.6 

29140.86 9deoG6 

~ . B B  a2aiw.4 

0 , ,, 
159 47 bl 
302 46 66 

157 39 40 
314 05 00 

173 17 00 
307 30 5s 

189 04 01 
311 11  io 

325 55 63.2 
328 14 43.3 
130 27 16.9 

178 44 10 
317 10 01 

108 47 20 
333 62 12 

369 40 05 
163 08 39 

344 10 39 
9 44 19 

170 48 66.1 

350 17 05.9 
355 46 24.4 

21 39 30 
176 04 61 

1% 28 ai.  8 

n 16 m 
165 61 40 

41 GO 05.941 
84 44 24.767 

41 67 3 9 . W  
84 M 19.2w 
41 42 31.974 
84 67 68.193 

41 61 22.&52 
85 14 38.188 

Ba& 
azimuth. 

- 

0 # ,, 
339 47 24 
122 48 47 

337 39 16 
134 06 67 

363 16 63 
127 32 10 

349 03 61 
131 12 28 

145 67 00.4 
148 16 42.1 
319 26 64.2 

368 44 08 
137 10 22 

a48 47 10 
153 82 24 

179 40 06 
aa3 08 24 

164 10 46 
189 44 17 

360 48 43.8 
0 28 33.0 

170 17 17.4 
175 45 32.1 

201 39 21, 
366 04 48 

207 16 48 
346 61 88 

218 40 46.83 a8 44 28.44 H~IIMMO (u. 
248 38 10.89 08 49 39.86 Whoatland(0. 

272 30 43.08 92 47 04.03, Plttsford(U.8 

313 04 30.70 133 11 48.78 Reading(U.8. 

187 20 39.72 7 28 25.73 Qulnoy(U. 8. 

233 01 03.97 63 10 01.86 Readln (U.8. 

246 19 61.46 66 32 45.68 Qufncy U. 8. 

305 la 40.97 126 24 47.28 Premcki(U.8 

8. L. S.). 
8.  L. 8.). 

I L. 8.). 

L. 8.), 

L. 8.). 

L. S.B. 

L 8 )  

L. 8.). 

Tostation. 
Log 

(motem) 

Elkhart.. . . . . . s.ZeSse4 
Dolaware.. . . . 3.662519 

Floyd.. . . . . . . 
Oreanwood.. . 

2.911168 
8.101938 

Triangulation by United States Lake Survey. 

I I I I 

I pmltlon. 

Metora. 
- 

am. 6 
2304.9 

2401.4 
2993.2 

2180.3 
3543.3 

1980.1 
3689.0 

4604.0 
8876.2 
1313.9 

1918.0 
1149.6 

1849.7 
1063.9 

816.0 
1284.6 

997.6 
314.7 

3510.1 

2440.1 
835.1 

463.8 
1193.7 

724.2 
looa. 4 

380. a 

- 
Foot. 
- 

10884 
7M2 

7679 

1 i a a  

9820 

70.98 

a620 
11708 

14777 
19042 

6293 

4a1i 

3712 

0088 
34m 

2874 
4149 

aa73 
1032 

L1236 
1281 
8008 
2740 

1 6 B  w e  

289e 
8292 - 



TRAVERSE AND TRIANGULATION IN INDIBNA 

D , , , O , , , O , , ,  

41 41 34.401 180 30 33.35 0 31 33.12 Bronsan (U. 8 

80 04 21. In Fremont (U. 9 
ffi 10 07.817 L. S.). 

L. S.). 

41 so 48.490 2uo 20 u. ss ea 37 48. m nronson (u. 8 
85 n 11.002 I,. S.). 

201, 52 10.20 

318 02 57.20 138 10 19.41 Non o (U. 8. 

41 4a 29.090 220 42 16.32 40 48 37.84 8hennan(U.E 
n3 17 32.98 93 31 15.98 Man 0 (u. 8. 

11 48 22.308 281 04 00.81 84 10 32.84 Sherman (U.8 

I 314 MI 17.20 134 w 25.78 Von Duren (U 
8. L. 8.). 

41 40 60.801 182 35 1 5 . n  la 36 66.15 Porter (U. 8. 
86 48 29.310 L. 8.). 

288 10 49.63 58 31 00.64 B h m ( U . 8  
L. 8.). 

200 10 28.74 80 24 10.59 Van Buren (U 
8. L. 8.). 

41 60 10.208 288 07 00.88 88 25 61.23 Bhermnn (U. 
85 66 28.400 8. L. 8 

270 29 28.40 OB 29 44.00 I’ortor td: 8. 

L.§.). 

1,. 8.). 
35 45 59.3181 L. 8.). 

95 30 46.808 L. 8.). 

21 

41 3M ,U.WP 188 50 35.87 8 57 63.73 WltOn (u. 8,  ea 12 28.\)47 L. 8.). 
228 20 12.48 48 31 91.28 Calvin (0. 8. 

L.8.) .  
24x3 08 67.81 83 24 K2.80 Jeffereon (u 8. L. 8.). 

L1 40 06.087 240 32 03.49 00 44 48.83 Mllton (U. 8. 
275 1s 17. 10 95 24 43.17 Perin (ti.8. L 

BB 28 88.037 L. 8 .  

8.). 

11 40 44.897 281 00 91.01 81 17 37.88 Nilton (U. 8. 
BO 22 39.668 L. 8. 

316 41 02.m 136 47 m.80 Ponn(tj.8.L 

Rtation. 

88 08 31.74 218 03 63.23 Cerllsle(U. 8. 1 I 1 6::s;). 

Prlndpal p o f n l ~  
Contlnuod. 

Mon o(U.8.L.8. 
18Ps. 

a.), mu. Sherman (U. 8. I 

Van Buren U. 8 
I,. E.), 1848. 

porter (U. 8. I,. 
8.), 1QH. 

Jefferson (U. 8 
L. 8.), 1878. 

41 41 45.830 249 28 10.12 09 40 03.06 Dertrnnd (U. 
88 40 31.307 

281 33 40.02 101 40 65.08 Carllale(b.8. 

41 M 10.287 307 10 29.02 127 18 22.09 Dortrand (U. 
80 36 68.007 

341 31 13.80 101 36 27.44 Carllsle(b. 8. 

I I 5  10 45,19 195 07 43.42 aslens (U. 8. 

8. L. 8. 

L. S.). 

8. L. 8. 

L. 8.). 

I L.8.) .  

Nilton U. 8.  L 
8.)(M\Ch.),lRI 

Penn (U. 8. L. 8. 
1877. 

4.4024194 23259.19 W71.2 

4 . 2 4 W 1  17412.42 67127.2 

4.9808882 229oo.So 76330.8 

4.9078330 mis.70 m . 0  

1.4576353 28077.11 94084.8 

1.417&28 20154.88 85806.8 

L2W2749 18041.59 G9191.4 

4 . 2 0 0 ~ ~ 7  i m . 8 1  s2iia. i  

4.53871% 34050.82 113083.0 

4,2174355 i04ea 10 win. 7 

4. 6W23794 39118.26 1 W .  6 
4 . 1 1 8 m  13108.18 43ZD5.9 

4.4701848 296!A’iu.a0 BBBBO.8 

4.2906332 19522.40 WOIO.7 

4.32557% 21102.84 09431.8 

4.5217379 83245.88 109074.2 

4.2398542 1737218 .MQe5.2 

4.4881051 31488.46 103311.8 

4.524240042 99480.0s 1097Q6.6 

4.4836462 90408.10 BBB01.0 

4.3?Bw)o4 23983.10 78084.8 

4.2322109 17009.09 EJYJM.8 

4.9080380 ZX25.42 00884.3 

4.186B349 16874.91 Gl42i). 8 

1.4221178 28431.23 80710. 6 

4.1882&13 l W . 1 0  60018.7 

4.~47804 a io i .10  7 r m . e  

4.4437412 a7780. ai e i i a  4 

4.3817148 24W.24 78018.1 

Bertrand (U. 8 
L. 8.) (Nlch.) 
1877. 

Osbna U. 8. L 
8.), 16. 

Bald Tom (U. 8 
L.B.), 1814. 

GIEOGRAPHIU POSITIONS-Continued. 

Tn’angulation by United States Lake t?urvecj-continued. 

I I I 

--- 

4.2013804 18255.01 69883.0 
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Motors. 

29478.30 

10050.89 

13419.19 

29224.05 

10328.39 

14002. m 

33274.34 

30314.00 

80088.08 

45070.03 

21680.8 

14304.0 

20617.0 

1 m . 6  

20143.0 

4506.7 

13704.7 

20140.8 

3086.7 

14014.3 

......... I 

. 

Station. 
Foat. 

-- 

90713.4 

G5032.7 

44020.1 

95879.2 

63670.7 

40137.9 

109107.0 

094.58.1 

210824.0 

147870.2 

70803 

m a 1  

07313 

51846 

85771 

14979 

45100 

86704 

10124 

46918 

......... 
.................. 

Principal points 
Continued. 

MIchlganCit (1 
8. L. 8.), 1877. 

................. 

................. 

................. 

Bpringvllle (U. 8 
1,. S.), 1874. 

Otis (U. 8. L. 8.) 
1874. 

Millets U. 8. L 
B.), 1&4. 

BhotTower(U.8 
L. 8.) (111.),187 

Supplementary 
pofntr. 

8011th Bend Noti 
D a m o  l!lniv 
dome U. 8.  L 
8.), 1857. 

S o u t h  B o n c  
standpi (U.8 
L. S.), l g 7 .  

New Carllsle M 
E. Church :tea 
ple{.U. 8. L. 8.) 

(u.e.L.s&m 

New C a r  l l s lo  
C h r i s t l a r i  
Church 8 lrc 

Mlchlgan C l t  
h i  school(8' 
s.? a.), 1877. 

T. 38N R. 14 E. 
NW.&r. ofsec. 
31 (u. a. L. 8.1 

T.37N R.1IE. 
car.oi'aecs 4 5 
8,9(U. 8. i. 8.); 

T . 8 8 N  R 8E. 
8W. I&. df Nd 
pm.c .83(U.f  

T. 87 N R. 0 E 
cor. oi'secs. 2 i' 
10 11 (U.S.'LI 
8.j. 

T. a7 N. R. a E 
cor. olsom. 17 
L. 8.). 
18,19,20 (U. 8: 

U. S. COAST AND GEODETIC SURVEY. 

GEOGRAPHIC POSITIONS-Continued. 

Ikiungulatwn Iv Uniled Slate8 Lake Suruq-Continued. 
. - - - 

Latftude 
nnd 

longitlido. 

0 , I ,  

41 44 07.7: 
80 62 20.0: 

41 89 62.7f 
88 44 29.g 

41 86 18.M 
88 62 35. l i  

41 80 66.3f 
87 14 17 .a  

41 6a 11.a 
87 38 29.B 

41 42 10.94 
80 14 20.15 . 
4 1  40 31.32 
80 14 61.80 

4 1  42 25.m 
Bo 80 40.M 

4 1  42 22.20 
80 80 41.10 

41 42 61.74 
9B 63 40.82 

4 1  42 55.82 
54 MI 16.22 

t i  41 on.36 
3b 10 Z.62 

11 42 16.97 
36 37 12.86 

I 1  40 64.70 
36 48 42.70 

11 89 w.a2 
)8 12 w.sa 

Azlmuth. 

0 , ,# 

!BO 08 48.3 

284 63 40.9 

12.5 66 62.7 

203 40 33.9 

181 13 43.2 

232 58 49.9 

240 14 43.4 

276 31 66.4 

2-84 28 44.7 

311 47 io.a 

79 43 10.1 

128 16 55.9 

87 49 10.2 

130 62 29.8 

2n4 25 2e.n 

341 40 65.7 

213 63 33.7 

284  11 33.3 

220 32 20.8 

293 OR on. R 

........... 

........... 

........... 

........... 

............ 

- - .-- __. 

Back 
nzlmuth. 

-- 

0 , ,, 
60 17 42.7 

105 01 41.5 

305 m 39.9 

23 62 14.5 

1 13 63.3 

K3 04 12.5 

00 29 19.01 

96 40 20.4: 

104 67 31.a 

132 03 17.4: 

-259 33 05.0 

aoe 10 23.4 

207 39 29.9 

ai0 47 18.4 

104 37 84.3 

101 41 37.0 

63 58 64.3 

104 23 41.6 

40 33 24.0 

113 15 19.2 

............ 

............ 

............ 

............ 

............ 

Toatation. 

naldTom(U. 

Onlens (ti. 8. 
8. L. 8. 

I,. 8,). 

8. I,. 8.). 

MIcN anCIty 
(U.i.L.8. 

springville )rj 
8. L.8.). 

8.). 

Mlchl anClty 

Mlllera (U. 8. 
(U.Li.L.8.). 

L. 8.). 

Carllsle (U. 8. 
L. 8.). 

Bortrand (U. 
8. L. 8.). 

Carlldo (U. 8 .  
L. 8.). 

Bortrand (U. 
8. L. 8.). 

Penn (v. 8. L. 
8.). 

Carllsle (U.8. 
L. 8.). 

Bertrand (U. 
8. L. 8.). 

Penn (U. 8. L. 
8.). 

hllchi an City 
U.flL.8. 

(a rin ville 
PU. 8.t .  8.). 

.............. 

............... 

............... 

............... 

............... 

-. . 

Dktnnco. 

Log 
:motors) 

4.409602 

4.2293401 

4.1277m 

4.485740. 

4.212943. 

4.148074( 

4.5221091 

4.481058: 

4. m1a: 

4. tvl3&m 

4.334007 

4.155476 

4.312113 

L. iumm 

4.4173E0 

3.059511 

1.188788 

L. 417318 

3.489361 

1.140670 

......... 

......... 

......... 

......... 

......... 



8tstlon. 

............................ 

............................ 

............................ 

Su plemmtor 
poL-contb: 

T.37N. R.1 W. 
cor. otsew. 2, d, 
8.j. 
10 11 (U. 8. L. 

4.1520881 

4.1435502 

4. i ~ 1 ~ 7 a  

4.zsnno 

8.6@451?44 

4.152207Q 

4.016a518 

4.2120408 

3. MZZ 

~ . w i m  

a.imc15 

3.4480882 

3.0958189 

3.0705471 

T.37N., R.3 W., 
8E. cor. of EM?. 
10 (U. 8. L. 8.). 

l4lW.81 48507.6 

13917.16 4 W . 8  

irliae. 63 4w3.e 

17081.~7 m . 9  

............................ 

............................ 

3991.67 12863.8 

ll#X).Sl 40588.8 

10967.42 33881.0 

............................ 

............................ 

16328.81 63671.1 

34ie.w 11210. 6 

e ~ 7 . 3 9  azwa4.6 

............................ ............................ 
1 4 ~ ~  4705.8 

2810.90 9240.0 

1247.16 4091.7 

1170.98 3859.6 

T.36N R.4W., 
NW. &. oisoc. 
10 (U. 8. L. 8.). 

T.%N R.7W., 
8E. cf. of NE. 
p;;)WB(U.B 

a t y  We& (U. 8. 
L. E.), 1808. 

Field (U. 8. L. 8.) 
1908. 

Mlohignn C l t  y. 8. L. 8.3 
1908). 

Hoosler (U. 8. L 
E.), 1 w .  

West l e r h o a c  
*tgh€(U. 8. L. e.), 1 m .  

TRAVERSE AND TRIANGULATION IN INDIANA. 

GEOGRAPHIU POSITIONS-Continued. 

Triangulation by United States Lake Survey--Continued. 
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Latitude 
and 

longltudo. 

0 , ,I 

41 40 48.34 
80 30 22.84 

41 4 1  38.W 
88 40 32.67 

41 39 62.19 
88 44 18.98 

41 36 32.74 
86 62 38.21 

41 36 06.01 
87 16 39.73 

41 42 46.32 
88 68 68.78 

41 39 44.m 
87 03 22.82 

41 42 18.96 
88 6e 46.16 

4 1  44 07.74 
80 62 2o.m 

41 43 01.14 
86 M 57.12 

41 43 36.82 
80 M 38.88 

Admuth. 

0 , ,, 
.......... 

.......... 

.......... 

.......... 

.......... 

281 68 34.' 

362 00 05. 

246 48 10. 

208 31 69.1 

358 46 40. 

367 4a 46 

ZM 02 38. 

336 68 10. 

02 39 37. 

227 17 56 

276 38 49. 

1 13 63. 

41 55 2-5. 

e1 18 04. 

111 68 07. 
42 16 86 

289 63 16. 

62 a0 08. 

m a2 a. 
24 32 43. 

D , ,, .......... 

.......... 

........... 

........... 

........... 

112 04 63.1 

172 01 01.1 

88 64 25.4 

118 46 09.I 

........... 

........... 

78 04 28.: 

I56  68 67.: 

242 36 12.1 

........... 

........... 
181 13 43.( 

D l  64 19.' 

aa ie 08.: 

.......... .......... 
109 63 63.1 

242 n 68.< 

88 32 69., 

20.4 32 20.' 

To etation. 

.............. 

.............. 

.............. 

.............. 

.............. 

Bpgrw.le (1 
0 t h  (U. d:L 

(U.8. LK 

8.). 

E t .  John't 
Chumha 4 

8.). 
Chw t er t on 

ahurohs Irc 
Ches t  ere0  

C a t h o l i c  
ahurch splrc 

8t John', 
6hurohape 

8.). 

otle (u. a. I,' 

0A:iEA 
(88.  L.8.) 

C l t  w o s  

E as tl'lerheec 

Prlson W. W 

Otis (U. 8. L 
8.). 

S t .  John' 
Chumhs II 
(U. 8.L. 

Field (U. 
L. 8.). 

8 t .  P a u l  
Churoh spir 

S t .  John' 
Churohs h 

Field (U. 8 

llght. 
Tower. 

IIDnna stool: 

(u. a. I,.%. 

L. b.). 
Yank€a(U.€ 
L. 8.). 

L. 8.). 
Hooslor (U. 8 

............................ . I  1 

............................ I 1  
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Station. 

East ierhead 
IlghP(U. 0. L. 
e.), 1m. 

Yankee (U. 8. L. 
E.), 1808. 

Hanna .stack (U. 
8. L. E.), 1808. 

B a l l e v t o w n  
churoh  spire 
(U. 8. L. E.), 
1808. 

Dune Park (U. 
8. L. e.), 1808. 

BahIMky (U. 8. 
L. E.), 1m. 

Qar&U. 8. L. 8.) 

S-n (U. 8. 
L. a,), 1908. 

U. S. OOAST AND GEODETIC SURVEY. 

(IEOQRAPHIC POSITIONS-Con tinued. 

!Fr+gulatwn inj United States Lake Survey-Continiled. 

Latltude 

longitude. 
and Azlmuth. Toetetlon. 

-I I I 
L. 8.). 

D , ,, 0 * I ,  0 , I , -  

30 64 41.706 

U 43 38.864 13 40 a37 103 40 41.23 8t. John’s 
58142.043 C h u r c h  

B Ire (U. 8. 

67 36 62 41 237 36 02 44 Hoosier (U. 8. 
L. 8.). 

00 26 63.7h 240 23 47.37 Field (U. 8.  

E 8.). 

u3 18 IO. 26 03 i o  01.70 

4 39 46 ............. 

L1 42 47.066 362 OB 6274 172 07 47.72 0 t h  (If. 8. L. 
B 63 67.906 0‘). 

77 22 46.61 267 20 64.23 Fleld (U. 8. 
L. 8.). 

L. 8.). 

L. 8.). 

107 38 41.86 287 a0 02.44 Hoosier (U. 8. 
193 26 15.71 13 26 28.28 YaIlkW(U.8. 

41 43 03.189 368 69 16.87 176 69 37.61 0th (U. 8. L. 
88 63 07.740 8.). 

74 49 61.38 264 47 26.71 mold (U. 8. 

88 34 84.24 288 33 17.44 Howler (U. 8. 

142 37 28.00 322 37 03.70 YDnkW(U.8. 

L. 8.). 
L. 8.). 
L. S.). 

41a816.610 ~ 8 2 3 ’ 2 7 . ~  602040.82 C i t y  West 
670822897 (0 .8 .  L. 8.) 

280 61 OB ............. C h e s t o r t o n  
water tank. 

293 24 46 ............. Chesterton 
church aplrt 

183 a8 66 ............. Porter water 
tank. 

281 47 07 ............. R e d  b r i c k  
church spirt 

49 04 16 ............. Dune Perk 
water t ank  

267 #) 46.70 77 2.5 11.78 Dune Park 
(U. 8. L. 8.)  

mmoi . ae  a s a i  26.83 w l n a  
87 18 3e. 1 8. L.%)? 
41 a7 62088 ai a9 38.40 101 43 L U . M . O ~ ~ ~  (u. 8 ,  

L. S.). 
116 la (0.2 ............. Eaat cupola 

c e m e n t  
works. 

1246022.4 ............. 8 o u t h B s  I Hotel F. d 

87 23 46.44 

Dtstanco. 
I I 

I-- 
I 1  

a. i 4 ~ 0 i a  1887. ss 4 ~ .  1 

a. iaois.48 Ian. 90 4620.8 

a.21aa381 1030.21 mi 

3.3120538 

3.3267040 

4.1461107 

3.1672488 

3.1984704 . 3.59788 

a. w3no 

.......... 

2121. 

0744.3 

1 m a 2  

o w .  a 

........ 

45824.2 
13001 2 

4712.3 

6181.6 

740219 24482.2 



TRAVERSE AND TRIANGULATION IN INDIANA. 

QEOQRAPHIC POSITIONS-Conthud. 

!l’riangulatim by United Stake Lake Survey-Continued. 
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16.5 10 60.0 
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9u plcmcntary 
poka-contd. 

Indiana Harbor 
(U. a. L. 8.), 
lQO8. 

Inlend 8 t d  Co. 
staol (U. 8. L. a). 1808. 

WolfRiver (U. 8. 
L. S.), 1908. 

Q l u m e s t a c k ( U .  
L1. L. 8.), 1008. 

1 . 7 4 2 ~ ~  

1.sznse2 
L10878(4 

Latitlido 
and 

longltudo. 

0 , I ,  

,I 38 4 2 W  n 28 M.381 

11 ae 8&83( 
n2a62.W 

I1 41 61.3W n 30 39,021 

I1 41 21.63 
17 31 00.01< 

11442aw 
17 31 42.W 

~ 1 . 7 1  1 a i 4 a ~  

........................... 

........................... 

........................... 

........................... 
m a n  21813.4 

l a 3 6  421.1 

hetmuth. 

3.707813 

3.013788 

3.7061116 

............................ 

............................. 
bW.3 18223.4 

1032.3 3380.8 

M71.21 16837.8 

............................ 

............................ 

........................... 
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............................ 

............................ 

Tostallon. 

8tockton (U. 
c$&it%r. 
bor L ht. 

Mldlan# 010- 
vator atnck. 

Enst cupola 
o e m e n t  
works. 

S o u t h  B e  
Hotol F. 2 

Wolf River 
(U. 8. L. 8.). 

Indiana Har- 
bor (U. 8. 
L. 8.). 

EtooLton (U. a. L. 8.). 

Indlena Hsr- 
bor (U. 8. 
L. 8.). 

H y d e  P a r k  
d b  llght. 

Consttuctlon 
cdb. 

Calumet (U. 
8. L. E.). 

Wolf River 
(U. 8. L. 8,)- 

Wolf Rlver  cAk;;u. 
Hotol. 

M. W. & Co. 
tower. 

Construction 
crfb. 

Inland Steel 
co. ataol. 

Midland ele 
vator at&. 

Qlucose water 
tsnk. 

Dlatanoo. 

BILEVATIONS, THIRTY-NINTH PARALLEL. 

The datum for all elevations of this Bureau is mean sea level. 
The elevations of the stations of the thirt -ninth parallel triangu- 

lation are givon in the following table, divide d in two classes. Class 1 
is composed of those elevations which are fixed directly by spirit levol- 
ing, and subject to a probable error varying from *0.06 to .f0.35 
motor. Class 2 compnsos the stations of the main scheme whoh are 
fixed in elevation by reciprocal measures of vertical angles, and are 

robable errow varying from f0.1 to f 1.8 metom. >e 
tho elevation of a station of this class doponds m a d y  

from the nearest station whose eleva- 
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Table of ekaalwns, thirty-ninth parallel. 

I 
Polnt to ' Folnt to 

tlon reion. tlon roron. I I--- I- 

Glasgow.. ........ 
&a 1. 

Holton north haso. 
Holton south haso. 
Loulavlllo north 

Loulsvllle south 
baS0. 

Melm.  i Top or sur- 302.39 

.... .do.. ... .I 81.40 
race stono. 

.... .do.. ... .I Z78.72 ..... d o . .  .... 130.648 

..... do. .  ... ./ 144.440 
b8SC. I I 

Miller.. ............... 
0. & XI.. ............. 

I 
Lutz.. ............ 
Rarldon.. .do. 
Mpp do..  

.do..  .... 281.0 

.do. ..... 197.8 
473.88 

001.63 
910.6 
741.9 

BaldTom(U.S.L.8.) 

Bortrand(U.S.L.8.) 
Rronson(U.S.L.8.).. 
Calvin(U.S.L.8.) 
CarUsIo(U.S.L.8.) 

Fremont. (U.8. L.S.) 
Qalena(U.8.L.S.) 
Jeflernon U. 8. L. 8.).. 
~ i l l e r s  3 8 L s 
MlltonIu:8:L:s:I.--- 

rofora. ~- I rofors. 

Oroundat 
atation. statton. 

......... do ..... do ..... ..... do ..... 

...... do ..... do ..... nl .46  ..... do ..... do ..... 288.47 

........ do ..... 
..... do ..... do ..... 310.0X ......... do ..... ..... do ..... 288.87 

......... .. do ..... 272.92 896.4 

..... ..... ... ..... do 
do 210.1 700 

stout do ...... i 225.7 ..... .... .... 295.2 .......... .... do ...... I m.8 

- 
Fed. 
622 
701 
764.5 

1027 
710 

026 
649 
923 
910 
934 

740 
BOX 
974 - 

ELEVATIONS, U. 8. LIKE SURVEY STATIONS. 

The elevations given in the followin refer to stations of 
table were takon 
this publication 

by that or anization. Tho method by which theso elovatious wore 

indicated by tho decimal place to which tho elovation is givon. 
n o  elovations as givon in tho descri tions furnished this Buronu 

were referred to tho mean elevation of f a k e  Michigan. For the fol- 
lowing table each elevation WRS increased by 581.3 foot, which is the 
height of tho menn levo1 of Lake Michigan above mean sea love1 RS 
determined by observations between Januar 1, 1860, and Docember 
31, 1875. (Seo Professional Papers No. 24, 3 orps of Enginoers, U. S. 
Army, p. 609.) 

the U. S.  Lake Survey. 
from tho descriptions of tho stations 

The data for 

determine (f is not known, nor is tho accuracy excopt as it soems to be 

Tuble Ojeltvationa, United Stake L a h  Surve!y. 
- . - - . - - __ . - - - 

Station. 

- 
Fed. 
1020.8 

8m. 6 
949.7 

1080.2 
13X.6 

1037.0 
961.0 

This list of demi  tions of stations ma be conveniently consulted 
by reference to the i P lustrations at the enBof this publication or to the 
index. All azimuths given in the descriptions are reckoned contin- 
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Fie. 1.-STANDARD M A R K S  OF T H E  U. S. COAST A N D  GEODETIC SURVEY. 

1 .  Reference mnrk. 
2. Bench mnrk 
3. Mngnetic stntioti t iwrk, 
4. Trmngulntinn stution mark. 
5. Hydroempliic station mark. 
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uously from true south around by west to 300°, south being Oo, west 
go’, north 180°, and east 270’. Whore magnetic azimuths are given 
they are indicated as such. All distances between station and 
reference marks are horizontal unless otherwise stated in tho doscri - 
traverse station marks. 

In general, excopt -*here the contrary is specifically stated, the 
surface and underground mnrk arc not in contact, so that a dis- 
turbance of tho surface mark will not necossarily affect the under- 
ground mark. Tho underground mark should bo resorted to only 
in cases where thoro is evidence that the surface mark has been 
disturbed. 

Tho name and dates given in each description immediately aftor 
the count refer to tho chief of nrty by whom tho station was 

date when the station was last recovered. 
Any person who finds that one of tho stations herein described 

has been disturbed or that tho description no longer fits tho fncts is 
requested to send such information to tho Director, U. S. Coast and 
Geodetic Survo , Washington, D. C. 

in tho following descriptions and notes consist of a disk and shank of 
brnss cast in ono pioce. Tho disk of tho station mark is 90 mm. in 
diameter, with a holo at  tho center surrounded by a 20 mm. oqui- 
lateral trianglo, and has tho following inscribed legend: “U. S. Coast 
and Geodetic Survey Trian ultition Station. For information writo 
to tho superintondont, Was in ton, D. C. $250 fino or imprison- 
ment for disturbing this m k !  The shank is 17 mm. in diameter 
and 80 mm. long, with several groovos cut around it to give a socure 
anchorago m concroto. 

The standard reference mark, shown in figure 1 is the same size 
and shapo as tho station mark, with an arrow on tho top in place of 
the triangle, which, when roper1 sot, points to the station. Tho 

tion. The name of tho station and the year aro stamped on t R e 

establishez tho dato of tho estnbishment P of tho station, and tho 

Tho stundar J station and reference marks (see fig, 1) refelTed to 

le end is tho snme, except t P i  io wor s “rcforonce mark” take the place 
o H tho words “triangulation station.” 

STAX1)AH.D NOTES ON TIlN MARICINQ OF BTATIONB. 

BURFACE MARUB. 

Note 1.-A standard bronze tablet eet in tho top of ( a )  a squaro block or post of 
concrotc, ( b )  a concrete cylinder, c) an irregular m m  of concrete. 

rock, (a) and surrounded by a tnangle chiseled in the rock, ( b )  and surrounded by a 
circlo chiaeled in the rock, (c) at the intorsection of two lines chiaeled in the rock. 

Nofe .?.-A standard bronze tablet sot in concreto in R depression in outcropping 
bodrock. 

Note .%?.-A standard bronzo cb let wodged in a drill hole in outcropping bod- 

projecta from to 
20 inches above tho block. 

UNDERGROUND MARKB. 

Note 7.-A block of concreto 3 foot bolow t he  ground containing at tho contor of ite 
u per surface (a) a standard bronzu tablot, ( b )  a copper bolt pm ectmg shghtl dove tho concrete, (c) an iron nail with the point projecting above de concrete, (d; 
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a glaas bottle with the neck projecting a little above the concrete, (e) an earthenware 
ju  with the mouth projecting a little above the concrete. 

%ote8.-In bedrock, (a) a standard bronze tablet wedged in a drill hole, (b) a 
standard bronze tablet set in concrete in a depression, ( c )  a copper bolt set in cement 
in a drill hole or depression, (d) an iron spike set point up in cement in a drill hole or 
de reeeion. %ate 9. -h  a bowlder 3 feet below the ground, (a )  a standard bronze tablet wedged 
in a drill hole, (b)  a standard bronze tablet sot in concrete in R depreamon, ( c )  a copper 
bolt set with cement in a drill hole or depression, (d)  an iron spike set with cement in 
a drill hole or d e p r k o n .  

Note lO.-Embedded in earth 3 fcet below tho surface of tho Found, (a )  a bottle in 
an upright position, (b) an earthenware jug in an upright position, ( c )  a brick in 
horizontal position with a drill hole in its upper surface. 

REFERENCE MIARKB. 

Note I~.-A standard bronze tablet with tho arrow pointing toward the station 
sot a t  the center of the top of (a) a square block or post of concrete, (b) a concrete 
cylinder, (c) an irre ular maas of concrete. 

Note IZ.-A stanfard bronze tablet with the arrow pointing toward the station, 
(a) wedged in a drill hole in outcroppin bedrock, ( h )  set in concreto in a depreseion 
in outcropping bedrock, ( c )  wedgod in a !rill hole in a bowlder, (d )  set in concrete in a 
de ression in a bowlder. 

&otel$.-A standard bronze tablet with the arrow pointi toward the station 
eet in concrete at the center of the top of a tile, (a) which is e s e d d e d  in tho ground 
(b) which is surrounded by a maea of concrctc, ( c )  which is faatcned by meane of con- 
crete to the upper end of a long woodon pile driven into the marsh, (d) which is aet 
in a block of concrete and projocts from 12 to 20 inchos above the block. 

WITNE88 MARKR. 

Note 14.-A conical mound of earth surroundcd by a circular trench. 
Note 15.-A treo marked with (a) a triangular blaze with a nail a t  the centor and 

each apex of the triangle, (b) a square blaze with a nail a t  the center and each corner 
of the square, (c) a blaze with a standard disk roference mark set a t  ite center into 
the tree. 

ADDITIONAL NOTES, USED IN THIS PUBLICATION. 

Note 16.-The station is markcd by two stone postrr, one at the surface of the ground 
and the other 3 feet deep directly below the surface mark. Both pmb are in an 
upright position. This type of marking waa employed by the u. S. Lake Survey. 

Note 1'I.-Thc station is marked by a nail set in concrote a t  the center of the top of a 
tile 6 inches in diameter and 2 feet Ion . The tile is filled with concreto.and la set 
flush with the surface of the ound. Tic under ound mark is an earthenwarn pyra- 
mid set about 23 or 3 feet besw the surface. T g r e  are four reference marks h i l a r  
to the surfaco mark at tho station, cxcept the tiles are only 4 inches in diameter. 
They are north, ea&, south, and west from the station a t  distances given in the 
description. 

Note Id.-The station is marked by a c r m  in the to of a stone post (i inches square 
and 30 inches long inscribed with tho letters U.S.C. G.S. The underground mark 
is an earthenware p ramid with edgcs about 6 inches long marked with the raieed 
letters U. 5. C. S. '$he three roference marka are atone poata 0 inches aquare and 30 
inches long eet at the distances and directions as given in the description. 

and dreeeed 

I t  is also mar od 2 feet below the surface of the ground by a copper wiro set in cement 
in the mouth of a black bottle which i n  turn is set at the center of a 10-inch tile filled 
with concreto. There are three reference marks each consisting of a stone similar 
to the one marking the station, except that the top is inscribed w t h  a diagonal arrow 
pointing toward the station. 

Note 19.--The station is marked by a limestone post 2 feet in Ion 
to 6 inchos y r e  at the top inscribed with a c w  and the letters P 8. C. & G. B. 

PREOISE TRIANGULATION ALONG THE THIRTY-NINTH PARALLEL. 

PRINCIPAL POINTB. 

Dry Ridge (Grant County, Ky., A. T. Mosrnan., 1889).-About one-third mile 
east of the railway station a t  Dry Ridge on the north side of the turn ike lo Knoxville. 
There is a bend in the road about 160 meters west of the station a n l b u t  for this bend 
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the station would be in the middle of the p a d ,  that 2, it is in the prolongation of 
the straight part of the road west of the bend. The station is marked according to 
note 17 and the surface mark is surrounded by a block of coucrcto 2 feet deep and 
16 inches in diameter. Tho reference marks are at the followi11g distances and direc- 
tions from the station: 1.82 meters north, 1.82 meters east, just north of the north 
road fence 15 meters south, and in the middle of a path 10.46 meters west. Thoro is a 
house about 150 meters north of the station. A n  elm tree marked with a blaze 2 
in the hollow on the north side of the turnpike 89.2 metera from the statioii in azi- 
muth 81' 14'. 

Tanner Boom County, Ky., A. T. Moaman, 1889).-About 14 miles from Florence 
and one-h&f mile weat of the tollgato, on the Burlington pike, on land belonging to 
Noah Clore, nearly south of his houso. The station is marked nccording to note 17.' 
The reference marks are at the follouih distances and directions from tho station: 
1.84 meters north, 1.84 meters east, 1.dmetere south and 1.83 meters weat. The 
corner atone at tho corner of Noah Cloro's and E. K. kanner's lands is 18.5 metora 
from the station in azimuth 278" 62'. 

Stow (Switzerland County, A. T. Mosman, 1890).-About 2 inilea south of East 
Enterpriso, in tho southowt corner of NW. t sec. 9, T. 3 N.,  R. 2 W., on tho west side 
of the pike between Ea& Enter rise and Marklsnd. Tho station is on laud belonging 
to Uziel U. Stow, in the cloaroffield nor thwt  of his house and just north of a clump 
of timbor known aa the deer park. It i8 21.5 meters from the center of tho pike, 
32 meters south of the eouth edgo of an apple orchard, and 27 metors northeast of a 
frog pond. The station is marked according to note 17.' The reference marks lire 
a t  the following diataucos and direction6 from the station: 1.83 metore north, 1.83 
meters east 1.83 meters south, and 1.83 meters west. 

Rei& (kipley County, A.  T. Nosman, 18BS).--About 1 mile east of Elrod and 
about 300 meters south of the road from Elrod to Dillsboro, on land bolon 'ug to 
Joseph Beall about 12 metera east of tho line fence between his land and that of%eiain 
Johnson. The etation is marke@ccordiug to noto 17.' The refarouco nisrks are a t  the 
following dhtnncos and directions from the station: 1.82 motors north, 1.84 metera 
east, 1:82 meters aouth, and 11.9 meters west. The we8t reference mark ia in the 
fence hno mentioned above. A lone hickory tree, marked with a blaze and a triangle 
of nails, is 65.3 metors N. 24' 11' E. from tho station. 

Culberteon Swit7,erland County, A. T. Mosman, 1890).-About 11 milea by r o d  
in a northerly 6irection from Veva , i n  Pleaaant Towwhip, in tho northwest corner 
of SE. aec. 33, T. 5 N., R. 12 2, on land bolongng to J q a e  Culbertson. The 
station IS on the high& point of a paeturo on the opposlte mde of the piko from CUI- 
berteon's house about 200 metors from th piko and about 16 metore east of the 
conter of a road runuing south from the $0. $he station is marked according to 
note 17.' Tho reference marks are a t  the following diatancea and directions from the 
station: 1.80 moters north, 1.87 moters wt, 1.81 meters south, and 10.86 m Q t m  
we&. The weat referonce mark is in the fenco liue 011 tho oast sido of the road, 

Oorrect (Ri loy County, A. T. Mwman, 1890).-About ono-half milo north of 
Correct ost okce, i n  Johnson Township, in the southwest cornor of dE. 4 SE. 4 
WC. 27, 8. 7 N., R. 11 E., on the wost side of the county road from Corroct to Ver- 
d e a .  The station is nearly on the line between sectious 27 aucl 34. It is marked 
according to note 17.l The reference marks aro located aa follows: About 1 foot inaide 
of the fence line on the woet aide of the road 7.27 meters oaat of the station, on the east 
side of tho road 19.85 moters east of the etation, in tho fence 1ino 9.21 xuotera south 
of the station and about 1 foot imido of the fence on the west side of the road 20.26 
meters from the station in  a z e u t h  220' 43'. The north gable of Nr. Jackeon's Ihm 
ia 49.4 moters from the station in  azunuth 286' W ,  and a walnut tree is 82.3 motera 
from the station in azimuth 172' 61'. 

Glasgow Riplo County, A. T. Mosman, 1800; 1906.-About If milea eouth of 
the town of bag& on the west side of tho continuation of tho road to Ashman & 
Glrtsgou '8  quaniea on land helonging to Jasper S. Bilby, of the IJ. S. Coast and Geo- 
detic Survey. The stationisin the SE. + SE. suc. 28, T. 8 N., R.11 E, 178.0 
metera north and 28.7 meters west of the stone mar& the southeaat cornor of the aec- 
tion. The station is marked according to note 17.' %he referonce marks aro located 
aa follows: West side of rpad Q0.03 metem from the station in azimuth 220" 45', west 
side of road 22.06 metera in azunuth 271' 37', east sido of road 34.43 metera in  azimuth 
271' 37/, and west aide of road 27.94 metorn from the station in azimuth 308' 43'. 
e v e  tope of etonea wero used in anchoring tho legs of tho tripod and scnffold. 

Be0 pp. 27 and 28. 
81041'-22-3 
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Green (Jenninga County, G. A. Fairfdd, 1890).-About 5 milee north of the town 
of Butlerville and 2 milea southweat of the town of Zenae, in Columbia T o m h i p ,  
near the northeast comer of sec. 34, T. 8 N., R. 9 E. 282.6 meters west and 18.6 meters 
south of the stone marki the northeast comer of the section. The station L on land 
bolo 'ng to Samuel Rus? and L marked accordmg to note 17,' except that there are 
on1 %ree reference marks. The reference marks are in the fence line on the south aide 
of tKe road along the north side of the section and are a t  follow' dietances and azi- 
muths from the station: 21.13 meters 131°, 13.08 meters 180' 3, and 20.42 metere 
233' 25/. 

Holton north base (Ripley County, A. T. Mosman, 189O).-About 1 mile eaat 
of Holton, in Otter Creek Townehip in the southeast corner of sec. 2 T. 7 N. R 10 E., 
on b n d  belonging to Sam Cox, 28.6 metew southpf the south rail of the BaftimoreKz 
Ohlo Southweatem Railrmd track. The staQon is marked b a c r m  and small dnll 
hole in  the top of a copper bolt set in the center of the top of a$ lock of limeatone 3 feet 
square and 24 feet thick made up of two pa r t ,  one 9 inches thick and the other 21 
inches thick, cemented together. This block rata on a concreto foundation 4 feet 
square and 1 foot thick, mth a hole 1 foot square a t  the centor to give access to the 
undergrohd mark, which cowiata of a copper bolt in tho top of a limestone poet 6 
inchee square and 2 feet long. Tho surface mark pro'ecta about 6 inches above the 
y u n d  and has ita upper ed cs beveled. On this surhco mark i s  a limestone shaft 3 
ect hi  h, 2 feet B usre a t  &e base, 1 foot square a t  the to  with "U. 8. COAST 

AND 8EODETIC%URVEY )) cut on the south face, 61NOR!hI BASE" on tho east 
face, and ' I  HOLTON BASE LINE 1891 " on the west face. Four reference marks, 
each c o n a h t i y f  a stono post 6 inches square and 2 feet lo%, with a cop er bel! at 
the center of t e top are a t  the following dietancee and azimuths from tgo atation: 
15.0 meters 85' 54/, 14.95 meters 175' 54/, 15.00 meters 205O MI, and 16.01 meters 
355O 64/. 

n, 1890).-About 13 d e s  north 
of NewMarion,.in Contor Townehip in the northweaorner of sec. 25, T. 7 N., R. 10 E., 
on land be low to Mr. €Illson. &he station is marked exact1 thp eame -88 Holton 
mrul baac desc%ed above, with the exception that ' I  SOUTH" 1s subshtutcd for 

NORTIf ') in the inscription on tho limestone shaft. The reference marks are a t  the 
following distances and azimuths from the station: 13.02 meters 54' 37/ !6.G7 meters 
1S8O W, 15.73 meters 214' 39/, 11.75 motor! 306' 56'. Tho second and third reference 
marks are in the fence line on tho south rnde of the ublic road north of the station. 

Mud Lick (Jefferson County, A. T. Moainan, 18WT.--About 7 miles from Madison 
and one-half mile south of Mud Lick post ofice in the southeast comer of NW. sec. 
26, T. 6 N., 'R. 10 E. on land belongmg to Wiham H. Buckhanuon. The station is 
on the west aide of the Michigan road, which L very nearly on the half section line 
north and south of section 26, and b just north of the county road Lancaster, which 
is on the half section line eaat and weat of section 26. The station UI marked according 
to note 17.' The reference marks are a t  the followi diEltancos and azimuths from 
the station: 32.7 meters 8' OW, 44.16 meters 8' 08' 3 . 4 4  mekw 278' 04/, and 57.82 
meters 305' 00'. The mt edge of the chimney on duckhaanon's house is in avmuth 
le0' 15/ from the station, the eaat edge of tho chimne on Denney'B howo is i n  ad-  
muth 222' 38/, and the eaat edgo of the chimney on a K o w  eouth of tho station is in 
azimuth 355' 28/. 

S tout  (Jeffemn County, G. A. Fairfield, 1890; 1914).-About 5 miles southwest 
of the town of Dupont, about the eame distance northeaat. of the town of P A ,  and 
ab-out 1 mile north of Neils Creek oet offlce, on land below% to Mr. Shawhan, a son- 
in-law of A. 0. Stout, who ownes the land when tho station wm establbhod. The 
atation is about one-third mile north of Shawhan's home, near tho northeast comer of 
BBC. 25, T. 5 N. R. 8 E. The north line of this section L also the county lino between 
Jeffemon and "'.nmty Counties. The station k marked according to note 17,' except 
that there are only t roe reference marks and the have the numbers 1, 2, and 3 cut 
in the tops. They are in the fence line weat of t i e  station and are a t  tho following 
distances and magnetic bean from tho station: No. 1,12.48 motors S. 43' 12/ W.; 
No. 2, 8.46 meters 8. 86' 48/?$.; and No. 3,14.00 meters N .  30' 41) W. The stone 
markinn the northwut corner of NE. t NE. t sec. 26 is 13.16 motors N. 65) W. 

Holton aouth base (Ripley County, A. T. Moa 

(mag.) from the station. 
Trip (Jenninga County, G. A. Pa%ield, 1890; 1920).-About 1 .mile southwest of 

North ternon, 100 meters south& of the North Vernon-Soyour pike on land owned 
by Thomas Noon, about 100 meters south of his house an 100 meters emt of an old 
barn, about 10 meters south of tho north line of BQC. 4. T. 6 N.. R. 8 E. Tho station. 
underground, and rotcrence marka am bronze tablete'set in concrete aa deacribed in 
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nota la, 7a, and lla.1 Tho roferenco m a r h  aro in the fonce line to the north of the 
station. Tho first, i n  which tho top of the bronze cap has been cut  off leaving the stem 
in the concrete, ie distant 34.56 motors in azimuth 110" 38', and the second is distant 
29.93 meters in azimuth 267' 08). A large concrete post at the eastern end of the row 
of poata is dbtant about 100 meters in azimuth 98" 38/, William Day's house distant 
about 150 meters is in azimuth 127', and Noon's house 193". 

Miller (Jennings County, G. A. Fairfield, 1889; 1914).-About 24 miles south of 
Browmitown in a small cleanng known as the "Old Tke Miller peach orchard," on top 

.of a ridge about 1 milo east of the main road from Brownatown, on land bclon 'ng to 
Mies Oaroline Sandore. The etntion is in the SW. + SW. & NW. + soc. 25, T. 5%., R. 
4 E., about 100 metora nprthwwt of n small cabin on the andera place. The station 
is mnrkod according tonoto 18.' When \.isitad in 1914 one reference mark w u  found 
in good coudition and anothor was found with tho top broken<off 8 inches below tho 
Burface of the  ground, but  the third one could not bo found., Tho broken mark is 
11.87 meters 9. 10" 62' E. (mag.) from the station, and the other is 11.73 meters N. 
16" 20' W. (mag.) from tho stalion. 
Weed Patoh (Brown county, G. A. Fairfield, 1889).-On Weed.Patch Hill, 

claimed by some, though incorrectly, to bo the higheat pomt of land i n  the State, 
about 3 milea south-southeast of Nashville. The cltation is in tho northern part of 
the SW. f SE. + SE. + SQC. 32, T. 9 N., R. 3 E., in  a oach orchnrd lmlongin to Riifus 
W. R e d l c k ,  just north of the rbad running emt an$ aeat a c r m  the top o f t h e  kill. 
The station i8 marked according to noto 18.' Tho roforonco marks are at the following 
distmcas and magnetic hearings from tho station: 32.7 motem S. 37" 44' E.; noar the  
comer of a log barn, 37.8 meters S. 14' 00' W.; and near an applo tree, 16.0 meters 
N 70 nw w _... -- ... 
Fountain (Jackson County G. A. Fairfield, 1887 -About 2 miles from the 

town of Clear Springe, in the kW. f sec. 24, T. G N., k. 2 E. on !and bdonging to 
Thomaa Founttun, a short distnnco northwest of hiu house and barn. The station 18 in 
anopon fiold noar tho ad e of a beoch woode. It is markod according to note 18.' Tho 
reforonce marks am at d e  ed e of the wood8 at the following distnncce and m notic 

19.00 motors N. 18' 41' E. A lone beoch trce 6.7 moters southowt of the f m t  referonco 
mark boare 5. 48" 18' W. (mag.) from the station. 

Rmdden (Lawrence County, (i. A. Fairhld,  1887).-About 3 miles from Mitchell, 
on the top of a hill on tho farm of S. R. Ruriden. nbout one-foarthrnilo wwt of hi8 homo. 
The hill 18 woodod oxco t near the station. Tlio station is in the nortlpvoat cornor of 
soc. 27. T. 4 N.. R. 1 9 .  and is markod wcordine to note 18.1 Tho roforenco marks 

beaxiqa from the station: 20.88 moters 6. 02O 38' W., 22.80 meters N. 65" 04' M Y ., and 

are at t h e  fo l lohg  d i s b c w  and magnotic b o a h g s  from tho etation: 0.73 mutern 
N. 0" 43' W., 9.14 motera S. 89" 23' E., and 8.38 moters N. 86" 60' W. Threo trow 
markod with spikea aro at tho following distances and magnetic boarin from the 
et+tion: Oak, 14.6 metera K. 45" 43' E.; oplar, 16.7 meters S. 26" 36' I!?: and oak 
m t h  broken to , 20.6 metore 9. 08" 04' 4 

Leopard (dn roe  County, e. A. I;'nirfiold, !887).-About 7 miles southwest of 
Bloolllmgton, on the crest of a lull on tho south sido of tho Stamford road, in tho XE. 
NW. f soc. 28, T. 8 K. ,  R. 2 W. Tho station is on tho north odge of a young orchar8 
belonging to Thomae Ragm 'ut north of hie home. It is marked accordin to note 18. 
Tho reforonce marks are at die following distnncos and magnotic bearings from the sta- 
tion; 21.43 metcm N. 83" 30' W., 17.10 metors north, and 33.18 motors N. 78" 13) E. 
The fimt and thnd  marks are in the fence lino on the south sido of the Stamford road, 
and tho second mark ia noar tho fonce lino on the north sido of the road. Thoro is a 

Beard (1,ayrence County, G. A. Fairfield, 1887).-About ? miles from Harroda- 
bur and 23 d e s  from 8pringvillo, on ahill near the contor of a cultivated field owned 
hyf.T.Beard. Theeta~onleinPerryToffnshipin tho SE.+soc. 10, T. GN. .R,2W. 
I t  i e  marked according to noto 18.' The reference marks aro at the following distances 
and m netic boaring from tho station: 57.98 meters N. 17' 00' E., 62.17 motors. S. 
42' 28."p1., and 71.14 meters 8. 60" 28' W. Tho socond refomncu mark is in lino with 
a m u l b m y  troo about 26 metors from the station. A large oak is m a r  tho section 

(lalvary (Greene County, Q. A. Fairfield 1886).-In the extromo nort'hweat comer 
of Contor Townehip a b u t  10 d o e  Qast of borthington and about tho snme diatnnco 
northeast of Bloomfiold In the NE. t NE. + sec. 2, T. 7 N., R. 4 W., on tho highost point 
of a high hill o n  land owned by W$loy Gnaton who livca about one-fourth mila north- 
ea& of the stabon. Tho station 18 mnrkod according to noto 18. Tho roforcnce 
mwks aro near the fence lmo on the north side of tho road south of tho station and are 

, stump just south of t ho  f ia t  roferonco mark. 

lino just east of tho mu i borry troe. 
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at the followi distances and m netic bearings from the station: On the line betweon 
sections 1 an%, 209.5 motors S.%" 18' K.; in range with a large tree on tho opp&to 
eide of the road, 107.7 meters S. 1' 20/ E.; and 143.3 meters S. 30' 30' W. 

Osborn Martin County, G .  A. Fairfield, 1886 .-About 4 milee south and 1 mile 

on top of a hill on land owned by James Oshorn. There is aroad whch rnakea aright- 
angled bend to tho north a short distance southwest of the station and another right- 
angled bond to the east just northwest of tho stauon. Tho home of H. T. Sumervdle 
is on the west sido of the north-and-south section of this road ahout 100 meters west of 
the station. The station is marked according to note 18.' The reference marks are 
at the following distances and m netic bearings from the station: Near the fence east 

fence lines intersect, 56.2 meters S. 43' 46/ E.; and near the fence line west of the sta- 
tion, 65.4 meters S. 23' 30) W. 
Shyon (Sullivan County, G .  A. Fairfield, 1885).-About 2 milee from Pleasant- 

ville just south of tho road to Carliele and south of a small dwelling house occupied 
by Jamee L. Andemon which is on the north side of the road. The station IE in Jeffer- 
son Township in the SW..) NE. f.  sec. 10, T. 6 N., R. 8 W. on land belonging to 
Mr. Sieson, an old man hving about three-fourths mile north of the stabon. The 
station is marked according to note 18.' Tho reference marke are a t  the following 
distances and magnetic he s from the station: In  the fence corner where the 
fence we& of the station j o D e  road fence, 67.5 meters N. 76' 00' W.; in tho yard 
of Andereon's houee, 52.7 metere N. 15' 05/ W.; and on the innide of the fence Gong 
the south Ride of the road, 61.8 metera N. 52' 51/ E. The second reference post IE in 
line between the southeast comer of tho houee and tho well, 4.85 metora from the 
howe and 2.59 meters from tho well. 

G .  A. Fairfield, 1886).-1n Wri ht.Township near the 
center of see. 21, T. 8 N., %. 7 W., on land owned by W. H. 8 m t h  whose house and 
barns are about 1.50 meters in a northwwtorly direction from the !tation. Tho station 
ia on the creat of the highest ground in tho neighborhood and is marked accordin 
to nota 18.' The reference marh  are near the fence along the .weat Hide of the r . 2  
east of the station a t  &e foHowing distances and magnetic beaiinge from tho stabon: 
Just Routh of the drivewa to Smith's houee, 88.7 metere hT. 47' 3CV E.; 77.7 metere 
N. 88' 30/ E.; and near d e  southwt  corner of the quarter eection, 137.6 meters 8. 
38" 30/ E. 

Summit (&ox County, G .  A. Fairfield, 1884).-About 24 miles from Bruceville 
on the northweat eide of the road from that plwo opponite the point where the r o d  
to Uicknell branch= to the Houtherrclt. The htation i H  in Washington Township in 
plat 122 near the eouthern end of a large field owned by Peter Fox who livm southeast 
of the station on the southwest side of the Bicknell road. There is a schoolhouse 
a t  the junction of the two roads and ib northwest corner L 91.4 motere S. 68" 30' E. 
from the station. The station is marked nccording to note 18.l Tho roferonce marka 
are just h i d e  tho fencw line on the north eide of the nruceville r o d  a t  the followin 
dhtancea and magnetic bearings from the station: 70.74 metore 6. 68' YO' E., 49.2i 
meters S. 12' 52/ E. and 52.8 metera S. 42" W. Thoro is a lone blark walnut tree 
27.4 metere N. 85' Id. of tho etation and a e a r  tree on A.  Green's land 71.0 metem 
N. 70' E. The northwest corner of a houso UI ruins on the opposite sido of the road 
L 83.8 metere 9. 47' W. from the station. 

Xerom Uolle e (Sullivan County, G .  A. Fair!ield, 1885).-The centor of the spire 
on the cupola of Berom College. The station waa marked on the imide of the cu ola 
by a crow ahd a copper tack in the top of the center post of tho spiral atairway letding 
from the attic to tho 'cupola. 

east of Sco ti and, m the northwest comer of the S A .  f NF.  f sec. 20,.T. 5 N.,  R. 4 W., 

of the station, 30.5 meters N. 70 Y 30/ E,; near tho corner of the field where the two 

Wright (Greene Count 

N. 74' 10' E. 
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Belle Air Clark County, Ill., G. A. Fairfield, 1884).-This station \vas established 

13 W., 23.6 meters north of the fence on the south side of the section-line road dividing 
Clark and Crawford Counties and 68.9 metera N. 53O 17/ E. from the northeast corner of 
a house belonging to Isnac dar t ,  The station h marked according to note 18.' Throo 
stone referonce posts with tho l e t t b  U. 8. inscribed i n  tho top are located aa followrr. 
In tho feme line on the Routh aide:ol the road, 41.4 motors S. 38" 7' W.; in the same 
fence line 68.8 motore S. 68" 8' E.; and in  the fence line on the north side of the road, 
17.8 motom S. 49O 60' E. The section corner between swtionrr 4 and 5 k 559 metom 
f .  8G0 28/ W. 

Hunt City Jaspor Coun , Ill., G. A. Fairfield, 1884).-ThiS station waa wtab- 

NW. 4 RW. 7, T. 7 N., R. 14 W., about 10 milos northewt of Newton and three-fourth 
mile northemt of Hunt  City, a  mall station on the Dmville Olney & Ohio River 
Railroad. The station is marked according to note 10,' khree stone reference 
poab are located BR follows: One on the eaet Ride of the section-line road west of the 
station, 878.88 meters S. 85' 32' W., and two on the ~011th side of the section-line 
road north of the station, one distant 534.71 meters N. 33O 52/ E., and the other distant 
282.02 meters N. 9" 64' W. The northwest corner of the section mentioned above iR 
749.0 meters N. 86" 48/ W. 

Ularemont (Richland County, Ill.., G .  A. Fairfield, 1884).-This station waa 
establiehed in 1879 by the U. 6. Enweere. It is in German Townhip, in mc. 29 
T. 4 N., R. 14 W., on land belonging to the Brinkley h e h ,  about 3 milos in a north- 
weRterly direction from the town of Clarornont. The station is marked according to 
note 10.' Three stone reference posh are located &9 follows: 23.1 motere N. 87" 33' 
W., 7.8 meter8 N. 0' 39' W., and 24.0 metem N. 71" 45' E. (rho northweet corner of 
the section mentionod above i R  847 metem N. 80° 03' from the station. 

by the U. S. B naineora i n  1879. It is i n  Orange Township in section 32, T. 9 N. R. 

W e d  in 1879 b y the U. fi.%ngineers. I t  is in Grandville Towmhip, in the  NE. + 

BUPPLEYENTARY POINTS. 

Vinoennee Latitude and Longitude (Knox Count E. Smith, 1881).-1n the 
courthouse yard at Vincennes, 65.68 meters eaat and 14.7Pmet~t1 north of the  cupola 
of the clock tower of the courthouse, about 8 meters from the iron fenco along Broad- 
Way Strrot and abont midway bctwccn Scvcnth and Eighth Street& The station is 
marked by a cross in the top of a short stono poet rojecting 2 or 5 inch- above the 
surface of the ound. On either eide of this ie a bnger stone poet pro'ecting about 
3 feet almvo % ground and ueed for supporting the imtrument. d h e  two high 
pate are inscribed aa follows:. "U. S. Coast &nd Geodetic Qurvoy, 1881." 

PRECISE TRIANQULATION, THIRTY-NINTR PARALLEL TO LOUISVILLE, EY. 

PRINCIPA r, P O I N T B .  

Blocher (Scott Count E. H. P onhart, 1914).--About thceo-fourth mile north- 
northeaat of the town of'Blocher,%O meters wet of tho Baltimore & Ohio Sou+- 
wwtarn Railroad, 120 metere llorthcast of a concreto culvert on tho Deputy-Madi- 
son pikc, and dmct ly  o p p d t o  the h o p e  of h h .  Elizsboth J. Brlnton, whwb 
u on the west Bido of the pike. The E h b O n  is 70 motors east of tho plko,.os land 
bdOIgi1lg to D. R. Chnsteon, mho livw *one-half mile southe,ast of the stahon, and 
is 5 metors south of Chasteon:e north hne fenco. Tho stabon, unde round, and 

Both reforenco marh aro i n  the fence line north of the staUoii, one between two 
amall cednm, about 20 motors apart 100 metora east of tho pikq, and 32d8 meters 
from the station i n  azimuth 201 31). Tho other reference mark is  30 metore enet of 
tho ike and 94.02 motam from the etation, in azimuth 99" 2 V .  

&e (Scott County, E. H. Pagodar t  1914).-About 9 milm soutliwest of Scotte- 
b u g  a n 1 2 3  mlee west-eouthweet of the h o t a  store, on the eastern e d p  of the fiat- 
toppod hille known locally aa Finley ?hobs, about three-fourths milo south of the 
Scotteburg-Salem road and onq-fourth d 1 0  enet oP the Scott-Wmhington county 
lino. Tho station is on the hwhest p d  in  the most northeasterly cultsvatod 
fleld 09 the  hill, on land belonging to rs Snlnh Wolfo, one-fourth mile northeast of 
her h o w .  A spur b q i m  250 motera horth of tho station and extend8 in a nofth- 
WtcjrIy direction endmg in a knob throe-fourths mile from the  station. Tho statson, 
unde round, and refqenco x w k e  are bronze tnbleta set i n  concrete, as described i n  
nota%, 78, and 11a.l One referenco mark is in a fence lme 80 meters west of the 

reforenco marks aro bronzo tablefa sot in concrete, aa described in notos l a  P a, and ll8.l 

--- 
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timber line and 30.30 metem from the station, in azimuth 24' 00'. The other refer- 
ence mark is on the timber line on the east brow of the hill, 3 meters lower than the 
station and 41.88 meters distant, in azimuth 271' 43'. 
Surmqit (Clark County, J. B. Bay!or, 1886; 1914).+n the Indiana State Forest 

Reserv'ahon, 2 mlee west of the admmstration bmldmg of the reservation, 3 miles 
northwe& of' Henryville, and one-half mile south of the Henryville-Brownstown 
wagon raid, on the to  of a timbered knob knbwn locelly ae 6alnam Knob. The 
station is on the east sgpe of the top, about 1 metcr below the highest point, and i s  
marked according to note 19.' A lono pine tree 10 inches in diameter towers above 
the small trees-which cover the top of the hill and is visible from Henryville. It 
stands on the highest point of the knob, 17.42 meters from the station, and i e  marked 
with a triangul4r blnze on the east side. The reference marks are a t  the followi 
distances and erections from the station: 1.83 meters north (azimuth 193'), 1.8 
meters east (azimuth 281'), and 1.84 meters south. 

Marysville (Clark County, E. H. Pagenhart, 1914 .-About one-half mile northwe& 
of the depot a t  Ma~-j&lle, 300 meters northwest o 2 tho schoolhouse and 150 meters 
east of the h o w  of George Harmon, on land belonging to Samuel k. Tafiinger, of 
Jefferson, in an open field 8.1 meters from the fence on the southwest side of tho 
Marysville-Lexington pike. The station, underground, and reference marks are 
bronze tablets set i n  concrete, as described in  nota  la,, 7a, and 11a.l The reference 
m a r b  are in  the fence line on the northwt sido of the pike, one 26.77 meters from 
the station, i n  azimuth 280' 53/, and the other 33.13 meters, i n  azimuth 173' 64/. 

J. L. Campbell, 1884; 1914).-About 3 milea north of 
Charleatown, 4 miles soutpof Otisco, about 300 meters west of the Baltimore & Ohio 
6outhwestern Railroad, and 60 meters we& of the Charlostown-Lexington w on 
road. The station i s  150 meters north of schoolhouse No. 9 of CharlestoHtn T o d i p  
and 60 meters northwest of a large beech treo standing at the head of a ravine c l w  
to the road on land belonging to Mrs. Magdalene Flinchbaugh. The ound to the 
westward sfo es down to B narrowing ridge and to the northeastwarre r eah  out 
into a flat fieyd, the highest point of which is about 100 meters north of tEe station. 
The station is marked accordmg to note 8,' with the exception of the reference marks, 
which are the Bame aa described in note 19.' They are a t  the followng distances 
and directions from the station: 1.76 meters north, 1.82 meters east, and 1.87 meters 

Popp (Clark County, E. 13. Pagenhart, 1914).-About three-fourths mile southweat 
of Bennetthlle, a station on the Chicago, Indiana olis & Louisville Railway, and 
2+ miles northwest of St. Jceeph, on the top of a timiered hill known locally as Ha 
stack Knob, on land belonging to George Popp, who lives three-eiFhths of a m& . 
northeast. Rock hae been quarried on the top of the hill, l eav iq  i t  a nearly flat, 
rocky surface, with a rim of earth on the outer edge. The station i s  ?n the higheat 
ledge of rock 3 meters from the northeaet end and 1 meter from the eaet side of the nm. 
It is  marked by bronze tablets set i n  concrete, aa described in notes la  and 8d.l The 
reference marks are stone osta 6 inches square and 2 feet long projecting 4 incha  
above the ground and mar8;ed in the to with a crcea-lined arrow pointing toward 
the station. One reference mark is on &e south rim a t  'the brow of the hill, 8.60 
meters from the station, in azimuth 42' 20/, and the othor is on the rim on the west 
brow of the hill, 1 meter lower than tho station and 12.24 meters distant, in azimuth 
102' 1.0'. The station is about 2 meters east of the old station Hayrrlack, which wna 
estabbhed in 1884 and destroyed later by the quarrying. 

Lutz (Clark County, J. L. Campbell, 1884. 1914).-About 2 milea eouth-eout+weat 
of Charlestown and one-half d e  ea& of tho haltmore & Ohio Southweetern Rallrond 
and the Lo~itlvil l~ & Northern Electric Railway, 200 meters southeast of the Clark 
County poorhow, 200 meters west of the farmhow on the old Lutz farm now owned 
by John E. Long. The station in the northwest corner of a field, 6.4 meters east of 
the west fence and 3.4 meters south of the north fence, 10 meters east of the pike, and 
6 meters south of tho road leading to the Long house. It L marked accordin to note 
19.' The reference marks are a t  the followin distances and directions gom the 
station: 1.79 metera north, 1.81 meters eaet, a n f  1.86 meters south. 
Six Mile (Floyd Count , J. L. Campbell, 1884; 1914 .-About 0 milea north of New 

Albany, 2 rmles south of E$. Jose h, and one-fourth d e  west of Six Mile ewitch on the 
Chicago, Indianapolis & Louiav&e Railway, on land belonging to Peter We!er, about 
260 metore east of the h o w  of Jacob E berly, and 100 meters east of hie east line. The 
land near Eberly's houm ia about 90 feet higher than the station. The station is on 
!!e footpath leading up the timbered spur from Six Mile switch to tho top of the 

Knobs ' and to Eberly's h o w .  It is marked according to note 19.' The reference 

u. s. COAST AND GEODETIC SURVEY. 

0. & 116. (Clark Count 

South. 

18ee pp. 27 end 28. 



TRAVERSE AND TRIANGULATION IN INDIANA. 36 

marla are a t  the following distances and diroctiona from the station: 1.91 meters 
north 1.83 meters east, and 1.86 meters south. The east reference mark is on the 
trail desciibed above. The Rtation is about 76 metera cast of an old stone uany. 
Sw (Jefferspn Cqynty, Ky., J. L. Campbell, 1884J.-There is no &cription 

available for this station. It is probably marked accor ing to note 19,’ that b, the 
eame aa the othor stations established in this localit by Prof. J. 1,. Campbell in 1884. 

Bmy (Floyd Count G. A. Fairfield, .187Q).-&errr the State Street turnpike on 
land be o w n g  to J. B. &ga, a short distance northeast of hie home on the point of 
t,ho range of hills on which his house stands. The hill is wooded except that art 
immediately surroundin tho station, which is clear of both trees and stumps. Fho 
station is marked accor&ng to note 18,’ except that the tops of the atone poeta are 
drmed to 4 inchcs square ins tad  of 0. The reference marks are 1.83 meters from the 
station, north, eaet, and 8outh (magnetic), rmpectivelv. 
Blind Amylum (Jefferson County, Ky., G. A. Faideld, 1879).-1n the cupola on 

top of the dome of the Kentucky Institution for the Blind, on Franklin Avenuo near 
Po e Street, Louisville. Tho station is marked by a copper nail in the top of tho cir- 
c u i r  cover of the ventilator. As reference marks there are. four cbpper Fils in the 
baluetrade of the cupola, so placed that the diagonal lines loining them iiitereect at 
the station. They are a t  the followin distancee and directions from the station: 
1.231 meters north, 1.260 motem eaat, 1501 metora south and 1.280 metere west. 

Williams (Harrison County, G. A. Pairfield, 1879).--dn a hill near Brid eport on 
land belongin to Frank William on the higheet ground of a cultivated fie15 south of 
his house. T f e  atation is in the kW. f SE. f scc. 12, T. 4 S., R. 6 E., and ie marked 
according to note 18,’ except that the tops of the stone posts are dressod to 4 inchos 
aquaro instead of 0, and that the undo ound mark is a copper nail in the stopper of 
a g l w  bottle filled with ashes. The rxronce  marka are 1.83 meters from tho station, 
north, ea&, and eouth (ma netic), re8 ectively. 

Oox (Jefferson County, I ~ Y . ~  G .  A. &field, 1879).-About 6 miles from Louisville, 
on the highest point of a prominent knob known as Cox’s Knob, on land belonging to 
Ben Piggs. The station is about 30 moters back of an old sandstone quarry on the 
northern point of tho knob, and is markod according to note 18,’ except that the top 
surface of the stone has boen daatro od by vandals. According to the chief engineer 
of Louisville in IOlC, tho only rererence mark that remaine ie 1.83 metors north 
(magnotic) from tho station. 

LoFmville No+ Baee (Jefferson,County, Ky., G. A. Fairfield, 1879).-In the 
outekirte of Louisville, three-fourths mle south of the southern boundary of the tau- 
ground8 and 100 metere north of Bells Lane, known locally 88 Gravel Pit Lane. The 
station in on land owned by the Standard Oil Co.,. and 26 meters north of a barn. I t  
is marked by a c r w  in the top of a copper bolt mt i n  a drill hole in the top of a granite 
poet 4 feet 10 inches long and about 10 or 12 inchoe square. The top of the post is 
dressed in the form of a pyramid, with the inscription “U. 6. C. & G .  S. N. Base 
1879,” cut in the south face, and projects 14 feet above the ground. The u n d e y u n d  
mhrk is an earthcnwaro pyramid with od oe about 4 inclics long and with the ettem 
U, 8. C. 9. cut in the four faces, buried atout 33 feet below tho surface of the ground. 
There are three referenco marka each consisting of a stone post 23 foot long, dremed to 
4 inchos square a t  the top marked with a CPOBB and arrow hoad pointing toward tho 
station, and located as fohows: 1.83 motors north in prolongation of the l!w line; 
1.83 meters eaet, at rigPt anglee to the baae line; and 1.83 meterasouth in the hne of the 
baee. The chiof eng.lneer of the city of Louhd le  states that in 1916 tho Etation 
monumont appeared to tilt from the perpendicular and that none of the referenco 
marks were v~aiblc, posaibly having boen covered by filling. 

Ky., G. A. Fairfield, 1870).-About 7 
miles from Louisville, a short distance caat oTiho 6alt River turnpike, on the right of 
way of the Illinoia Central Railroad adjoining the cultivated field of B. H. Herrick, 
just north of a farm road crossing. I t  is marked the mme aa Louisville. north b w  
described above, oxce t that “9. Base” replacos “N. Barn" in the inecripbon. Ono 
referenre mark is eet f83 metors north in tho line of the base, and the other is 1.83 
meters mat, at right angloa to the base. The chief engineer of the city of Louisvillo 
states that in 1916 tho station waa in good condition. 
Riley (Jefferson County, Ky. G .  A. Fairfield, 1879 .-Near the blue Lick pike, 

the only cloarod knob of several knobs nor& of his houae. Tho station is markei ac- 
cordi to noto 18,’ except that tho t o ~ ~  of the poeb are droaeed to 4 inches square 
i n a t e 3  of 6. The roferenco marke are 1.83 motere from the station north, eaet, and 
eouth , respective1 y . 

1Soopp. a7 and 28. 

LouleviUe South Base (Jefferson Count 

about 3) miles from tho Preston dtreet turn ike on Ian R belonging to W. 11. Rile , on 
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Potts  (Haeson County, C. S., 1880; 1882).-South-southwet of Bridgeport and 
eoutheaatof Elizabeth, in the NW. + SW. .f sec. 11, T. 5 S. R. 5 E., on land belongi 
J. Potta. The station is marked by a granite post 2.8 ieet long, dreesed to 4 In%: 
square a t  the top, and marked with a crom and the letters U. S. C. G. 5. The undor- 

ound mark i B  a laes bottle filled with aahes about 3.1 feet below tho gmund. Four 
Krd-burned b r i cb  each marked with an arrow head pointing toward the station, 
are 2.3 feet below the ound and 2.6 feet from the station north, east, south, and west 
(magnetic), respectivec. The station is surrounded by a concentric ring of charcoal 
1 foot wide, 0.9 foot dee , and 8.4 feet in diameter, about 2 feet below the surface 
of the ground. The fol&ving distances and magnetic bearings aro from tho station: 
Chestnuttree, 28.7metemN. 86'WE.; nearest corner of barn 63.2metersfi. 31' 12'E.; 
nosrest comer of dwelling, 39.7 metera; lightning rod on dwelling, N.  87' 09I W.; 
nearest corner of mall  shed, 22.5 meters. 

BUPPLEYENTARY POINTB. 

Hayetack (Claik Count 
Bartle (Clark County, f: T,. Cam bell, 1886.)-There is no doecription availsble 

for this station. I t  is probably mased  according to note 19,' that is, the aame aa 
the other stations established in this locality by Prof. J. I,. Campbell. 

PREOIBE TRAVERBE, NORTH VERNON TO SOUTH BEND. 

J. L. Campbell, 1884, 1914).-Loat. 

PRINCIPAL POINTB. 

A d a m  (Jennin County, J. 5. Bilby, 1820).-About 1 mile weet of North Vernon, 
400 yards west of a%mp-chimney factory, and 2 yards north of tho Baltimore,& Ohio 
Railroad right of way fence line, in a small field botwoen the railroad and tho highway, 
and 40 yards south of the highway. Tho north and nearest rail of the main track is 
13.28 meters (43.50 feet) distant. The station, underground, and re fynco  marks are 
bronze tablets Bet in concrete aa dwribed in nota  la,  7a; and l la .  The reference 
mark is in the nghtof-wa fence line on the eame side of the track as the station, 20.66 
meters (87.42 feet) from t i e  station in azimuth 82' 40'. 
North Vernon (Jonninga County J. S. Bilby, 1920).--In the railroad yards of 

North Vernon, about 26 yards weat ot'the round bnck tower of the Baltimore & Ohio 
Railroad station, 3.38 meters (11.09 foet) north of the rail of tho railroad siding, and 
about 25 yarda east of Madison Street. The station, underground, and referenco 
marka are bronzo tablets set in concreto aa described in notes la, 7a, and l la.L Tho 
north and nearest rail of tho Baltimore & Ohio main line is at a distance of 7.940 moters 
(26.05 feet), and the east and nearest rail (tho right going to Indiana o h )  of the 
Pennsylvania main line is a t  a diatsnce of 7.945 meters (28.07 feet). T i e  roference 
mark ia set in concrete in the curb at the south aide of 0 and M Avenue. 16.11 metem ~ ~ _~. . ~~ ~ ~. ~~~ ..~ ~ ~ ~ ~.~ ~~~. ~ 

(49.67 feet) from the station in azimuth 199' 26/. 
Allen (Jenninge County, J. S. Bilby, 1920).-About one-half mile north of North 

Vernon rmlwav stahon. on the naht of wav of tho Penmylvama Itadroad, and between 
the railroad and the highway, a6out 30 yhds  south of the main entrance to St. Mary's 

8.39 metera 20.98 feet) 

lis). Tho station, underground, and reference marka are broize tablet8 set in con- 
crete 88 described in nates l a ,  7a, and lla.1 The roferenco mark is placed.alongside 
the iron picket fence surrounding the cemetery, 14.683 metors (47.84 feet) from the 
Btation in azimuth 228' 58/. 

Bartholomew (Jennin County, J. 6. Bilby, 1920) .4n  tho east side of the 
Pennsylvania Railroad ri& of way, about 2f d e s  north of North Vemon, about 
236 yarda muth of culvert 199, and juat a t  the north end of a fairly long cut. The 
eaat and neareat rail (the right goin to Indianapolis) IE distant 8.04 meters. (lQ.80 
feet). The station, underground, an$ reference marka are bronze tablet8 set in con- 
crote aa described in notes la, 7a, and 11a.l The roference mark is on the OppOElte 
aido of the track and close to the right-of-way fence, 27.82 meters (91.27 feot) from 

and about 120 yards eouth of a highway crosain ?%%k west and neareat rail of the main track (on the lekgoing toward I ndhnapo- 

the atation in azimuth 103' 64'. 
1 9 2 0 ) . 4 n  the eaat side of the Pennsyl- 

vania Railroad rioht of wav. 1 vard from tg: fenco line. 3 milea north of North Vernon, 
Benton (Jenninge County, J. 9. Bilb 

and about 60 yatds south bf a h q n  road crossing, 8.660 motors (21.82 feot) o u t  of the 
ea& and noareat rail. The stationl underground, and reference marka are bronzo 
tablet8 set in concreto aa dwribod in notos la, 7a, and 11a.l Tho reference mark 5 
a t  the fenco corner at tho farm road crossing and on tho opposite side of the track, 
52.51 moters (172.27 foet) from the station in azimuth l l D o  20'. 

I 6eo pp. 27 nnd 28. 
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Blackfork (Jenninge County, J. S. Bilby, 1920).-About 6 miles north of .North 

Vernon, three-fourthe mile north of Queensville, about 280 yarde south of mlepoet 
C 16, on the eaat side of the Pennsylvania Railroad right of may and 1 ard from tho 
fence, about 115 yarde aouth of 8 highway crossing, 4.31 metore (14.14 ge t )  from the 
east and nearest rail. The station, underground, and reference marks are bronze 
tableta set in concrete aa doscribed in notoe ]a, 7a, and 1la.l The reference mark ia 
on the opposite side of the track in the fence line, 13.24 meters (43.44 feet) from the 
etation i n  azimuth 18O 62/. 
Boon (Jennin County, J. S. Bilby, 1920).-About 73 milea north of North Vernon 

20 yards north o89a highway crossing on the east side of the Pennsylvania Railroad 
right of way, 4 4 meters (14.44 foot from the fonco line and 4.96 motera (16.27 feet) 

bronze tableta set i n  concrete aa described in notesya, 7a, and 11a.l The reference 
mark is a t  the near fence comer by the highway c r d n g  on the aide of the track, 
20.08 meters (66.88 feet) from the station in azunuth 300° 27/. 
Brown (Bartholomew County J. 6. Bilby, 1920).-About pne-half mile eouth of 

Efizsbethtown on the east (the dght o h  toward Indianapolu) aide of the P e m y l -  
vania Railroad and between it and &e kghway, opposite the fifth telegraph po!o 
north of the crossing, and 466 &E south of rmlepost C9 the east and near nul IE 
distant 4 70 meters (16.42 feed . The station, underground, and reference marks 
are bronze tableta eet in concrete a~ described in  notes la,  7a, and 11a.l The refer- 
ence mark is oppdto  ac rm the track and near the fence line, 15.02 meters (51.24 
feet) from the station 'in azimuth 31O 12/. 

Oarroll BartholomewCounty, J. S.Bilb7 1920).--On the west (the left gping toward 
Indianapo LE ) side of the Pennsylvania Ra ihad  right of wa , about 4* mlea south of 
Columbus, about 20 yarde north of a former switch (sidin atiyl in place but the switch 
has been removed) and about 190 yards north of a hig%way crcdng, 4.266 motam 
(14.0 feet) from the weat and neareat rail. The station, underground, and reference 
marks are bronze tablets eet in concrete as deecrilmd i n  notes la, 78, 11a.l The refer- 
ence mark irr on the sa1110 aide of the track near the fence line and about 3 feet higher 
than the station mark, 20.05 meters (65.78 feet) from the station in azimuth 120° 96'. 
0- (Ba+olomow County 5. S.. Bilb ,1920).-About 3) milesaouth of Columbus, 

on the east a d e  of the Pennsyivama Raiioad n ht of way, about 76 yards muth of a 
farm road c r d n  1.8 metere (6.2 foet from %e right-of-way fence, 2.936 metom 
(7.08 feet) east oi%e eaat and near rail. The station, unde ound, and reference 
marks are bronzo tablets sot in concrete a~ dmcribed in notea%, 7u, and 11a.I The 
reforonce mark is cloee to the fence line and 'uat off the right of way on the eame sido 
of the track m tho station, 6.006 meters (19.70 feet) from the station in azimuth 
161O 10'. 

Columbus (Bartholomow Count , J..S. nilby, 192O).-In thp c$y of Columbus, 
about 60 yards south of the Penns ?vanla Railroad station, just inslde the curb lxnee 
a t  the intersection of Jackeon and &xth Street8 on the northwest corner, 18.935 metera 
(62.12 feet) from the weat rail of the Pen lvania Railroad, and between two Sidinge 
3.60 meters (11.48 foot) south of ono a n 3 . 6 3  meters (6.02 feet) north o! the.other, 
the latter being the onginal location of the mrun line sf the Penneylvallla Rrulroad. 
The station, unde ound, and reference marke are bronze tableta set I? concrete BB 
doscribed in notea%, 7a, and lla.1 The refepnce mark ie on the opp?te. a d e  pf the 
etreot and imide the walk, 31.32 metere (101.76 feet) from tho station in  azunuth 
319O 91'. 

Olay (Bartholomew County, J. S. Bilby, 1920).-In the northern part of cblumbua, 
on land owned by h n c i a  Ovemtreet, on a prolo tion of the weat curb line of Jack- 
son Street, a t  a point where tho etreet haa no CUT and about 160 ywde north of the 

oint where the main line of the Penneylvania Railroad leaves Jackson Street, and P 6 476 meters (64.05 foet) east of t h o  east and near& rail of the main lino. The eta-  
tion, undergound and reference markewe bronze table@ aet in concrete ae described 
by notes la, 74 and 1la.l The reference mark iCr j u t  outaide the concrote walk on the 
oppoeitg side of the street, 10.46 motors (34.32 feet) from the atation in azimuth 
124O 43/. 

Olark Bartholomow County, J. 8. Bilby, 1920).-About 13 mileanorth of Columbus, 
and aboui 20 yards omt of the main highway from Columbus to Franklin, and 4 yarde 
muth of the first roadway to theright aftor passing the covered bridge out of Columbun. 
Thh farm road leads to a emall farmhouse ac rm the Penneylvania Railroad and the 
olectric line. The station ie 470 yards north of milepost I 40, a t  the oint of inter- 
section of the first curve after croesing the bridge going north from Eblumbm, and 
16.820 meters (64.63 feet) wost of the weetnnd fieareatrail. The Rtation, undorground, 
and roferonco mnrke aro bronzo tableta set i n  concrete 88 described by notee la, 7a, 

east of the east and neareat rail. 3 he station, unde round, and reference marks are 

1 SBO pp. 27 and 28. 
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and 11a.l The reference mark is on the right of way and close to the west fenco, 
9.315 meters (30.56 feet) from the station in azimuth 269' 16'. 
Clinton (Bartholomew County, J. S. Bilby, 1920).-Seven miles north of Columbus 

at McSweeny's Crossing, stop 46 of the electric railway, about 9 yarcl8 south of the road 
cram on the east aide of tho Penm lvania Rarlroad right of way, 4.58 meters 
(15.03%et) from the east and nonrest rair, and betwoen the railroad and the electric 
line, 8.015 metore (211.28 feet) west of the west and nearest rail of the electric lino, and 
80 yar& south of milepost I 34. Tho Rtation, underground, and reference marka are 
bronze tablota sot in concrete as dewribed by notes la, 7a, and 11a.l The referonco 
mark ie in the e a t  right of way fence line, 5.473 meters (17.95 feet) from the station 
in azimuth 314' 41'. 

1920 --In the town of Edinburg, just 
outaide of %o fence line on the weat ail: of tko Pennsylvania Railroad r y h t  of 
way, 18 yards south of the road crossing leading into the Amos Lumber Co. plant, 
which road is a continuation of Hendrick Street, 8.39 meters (27.53 feet) from tho west 
and neareat rail of the Pennsylvania Railroad main-line track. The station, undcr- 
ground, and roforence marka are bronze tablets sot in concreto, aa described in notes 
la, 7a, and 11a.l The roforence mark is on the feme corner on the mme side of the 
track as the station, 23.075 metere (78.66 feet) from tho station in azimuth 343' 24'. 

Crawford Johnson County, J. 5. Bilby, 1920).-At the northern edge of Edinburg, 
4.1155 meters t15.27 feet) osst of the east and nearcst rail of the main line of the 
Pennsylvania Railroad and east of the northern yrt of tho yards of the Union 
Starch Rt Refiuing Co., about 130 yards south of nu epost I 30, and about 100 yards 
north of a pum irig station. The station is a t  the lower odge of a fill and will bo 
covered if the f% is extended. The station, underground, and referonce marks are 
bronze tablets set in concrete as described in notes la, 7a, and 1la.I The reference 
mark is in the fence line west of the station and acrom threo &lings, 16.890 motors 
(55.41 feet) from the station in azimuth 222' 21'. 

D~viem (Johnson County, J. S. Ililby, 1920).-About 2 miles north of Edinburg, 
on Che east side of the Penns Ivania Railroad right of way, 6.OOO meters (19.69 feet) 
from the ea& and neareRt rai[ about 70 yards north of Durham road crossing, which 
ie stop 40 on the electric line, and about 560 yards south of fnilepost I 28. The station, 
underground, and reference marks are bronze tablets set in concreto a# described i n  
notes la,  7a, and 11a.l The referenco mark is in the right of way fence line on the 
~ a m e  side of track aa the station, 15.835 meters (51.95 feet) from tho statiou in 
aziniuth 332' 05/. . .  

Dearborn (Johnson County, J. S. Bilby, 1920).-About 34 mileenorth of Edinbur 
on the east sido of the Pennsylvania Iiailroad right of wa 2.760 rnetcrs (9.02 feed 
from the eaat and nearest rail, 65 yards north of milepost I &, and about opposito the 
point where the interurban line ceasee to parallel the railroad and curvcs to the west- 
ward. The station, underground, and reference marks are bronze tablets sot in con- 
crete aa described in  notes la, 7a, and 11a.l The referenco mark is in tho right of way 
fence line on the eame side of the track aa the station, 5.G55 meters (18.55 feet) from 
the station in azimuth 270' 04'. 

Decature (Johneon County, J. S. nilb 1920).-About 7 miles north of Edinbur 
on the west side of .the Pennsylvama Railroad 6.875 meters (19.27 feet west of 

north of the point where the road, whith paeaes a frame schoolhouso and i n h y r ~ a n  
sto No. 36, cro88oB the railroad, on a knoll betweon the railroad and tho electnc lino 
a n i  6.816 meters (22.36 feet) east of the east rail of the electric tmck. The station, 
underground, and reference m a r h  are bronze tablete Bet in concrete as described in 
no ta  la, 7a, and 11a.l Tho roforonco mark is in tho fonce line on tho opposite aide 
of tho railroad from the station, 13.870 moters (45.5@ feet) from the station in azimuth 
242' 33'. 

Decalb (Johneon County, J. p. Bi!by, 1920 -About 2 miles south of Franklin, on 
the eaat side of the Pennsylvania Railroad rigkt of way, 3.255 moters (10.68 foot) from 
the east and nearest rail, about 315 yards north of mil.epost I 23, opposite sto 34 of the 

farther west. The station, underground, and reference marka are bronze tablets sot 
in concrete aa described in  no ta  la, 7a, and 11a.l The reforonce mark M on tho 
oppmito aide of the right of way and of the road, and closo to the fence line betweon 
the railroad and the interurban, 18.800 meters (01.88 foet) from the station in azimuth 
12' 62'. 

1920).-kbout halfway betwoon mile- 
poste I 2 2  and I 23, on the east aido of the I%nnsylvania Railroad right of way, 4.970 

Edinbur (Johneon County, J. S. Bilb 

the weat and neareat rail, about 255 yards north of' milepost I 24, and ahout i 40 yards 

interurban line, 8 yards north of a road croesing. Thls road passos a brick BC R oolhouse 

Delaware (Johnson County, J. S. Bilb 
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meters (16.31 feot) east of the oast apd near& rail. The station can he reached by 
truck by turning in  a t  a h i c k  farmhouse and following tho farm road about 60 yards 
east and north of tho houso. Tho station, underground, and roferenco marks are 
brodze tablots set in  concreto aa doscribed in n o t a  IR,  713, and 11a.I The reference 
markie on the .same mdo of tho track a c r m  the  farm road and i n  the fonco line, 13.82 
meters (45.34 feot) from tho station i n  azimuth 136' 42'. 

Duboh Johuson County,.J. S. Bilby, 1920).-In the town of h n k l i n ,  on the weat 
sido of t h e  &ennsylvania Railrmd, 12.59 metore (41.31 feet) from tho west and nearest 
rail, 20 yards west of the  point where Madieon highway c r o w  t h e  railroad, and 
between the  railroad and tho intorurban line, 6.90 motere (22.64 feet) from the east 
rail of tho interurban, and 3 yards south of the  interurhan section hodso No. 3. Tho 
station, underground, and reference marks aro bronxo tablets set in concrete as 
derrcribed i n  notffl l a ,  7a, and 11a.I Tho reference mark is on the oppoaite side of t h e  
railroad and near tho street, 19.44 motere (63.78 feet) from the  station in azimuth 
216' 19'. 

Frmklh (Johnson County, J. S. Bilby, l92O).-.In the town nf Franklin, about 38 
y""s south of the south corner of tho Penns Ivaxua Rmlroad stahon, 1 meter (3.28 
oot) enst of tho sidewalk on tho oast side of Ifailroad Street, about halfway between 

Jefferson and Monroe Streets, 14.036 metore (46.05 foot) wost of the wcet and neareat 
rail of tho railroad. Tho station and undor round marks are bronzo tableta sot in 
concreto aa doscribed i n  notes, l a  and 'la.' 'fhore is no referonce murk. 

Elkhart; Johnson County, J. S..Bilby, 1920).-On the east side of tho Pennsylvania 

of the oast and nearoet rail, about 160 'ards south of milopost I 19 and about 100 yards 
north of tho nortli po!nt of a iding. %he station, undorground and reference marks 
are bronzo tnblota set in concrete as doscribed in notns l a ,  7a. and 1la.I The referonca 
mark is on the 8amo Bide of the trqck aa the station and near tho fence lino, 8.436 
InQters (27.67 feet) from the etauon i n  azimuth 526' 35'. 
Whiteland (Johiieon Countv, J. S. Bilby, 1920 .-About one-half mile south of 

Whiteland, on tho wost side of tho PcnnRyTvania $nilroad right of way, 7.43 meters 
(24.38 feot) from tho west and nearest rail, and U yards south of milopost 1 16 and on 
the oppositeside of tho track from it, about 80 yardssouth of WD towor, about 26 yards 
south of the south point of a siding, about 0 yards north of a farm road crowing, and 
about 1 yard from the fonce line. The statton, underground, nnd roferonco rnarka 
are broneo tablets sot i n  concreto as doscribed in notes la, 7a, and 11a.l The refer- 
enco mark is i n  tho fenco lino on tho Name eide of tho track, 4.26 metore (13.94 feet) 
from tho station in azimuth 159' 34/. 

Fayette (Johuson County, J. S. Uilby 1920).-About If milea north of Whiteland 
on tho emt side of the Ponnsylvan~a Railroad nght of may, 3.865 motom (12.1% fmt) 
from tho east and neareat rail, about one-fourth nlile south of d o p o e t  I 14 and about 
290 yards north ,of tho rood croeeing. This road goee east from stop 22 on the intor- 
urban. The station, underground, and reference m a r h  are bronze tablots sot in  
concreto as doecribed in notm lu,  7a, and 1ln. l  Tho roforonco mark is in tho fence 
line on tho eanio Bide of tho track as tho station, 7.572 meters (25.83 feet) from the 
stntion i n  azimuth 172' 11'. 

Floyd (Johnson Count J. S. Bilby, 1920).--On the west sido of tho Penns lvania 
Rmlroad n ht of way 5.&0 msters (19.4G foot) from tho wost and noarest riufabout 
one-half d o  south oi Groonwood on the southorn end of a cut, about ono-hdf mile 
north of milopost I 12, direct1 op osita t h G  dairy barn on tho Polk farm, and nbout 
7 ards from tho weetorn ri Kt-ofway fence Lno. The station, underground, aud 
rogrence marks are bronzo taheta set i n  concreto tu doscribed in notes la ,  7 ~ ,  and 1h .1  
Tho reference mark 14.733 motors (48.3? foot) from tho station in w.imu* 131O 31'. 

1920).-0n the Poiins l v a u ~ s  Railroad 
ri@t of way, 2.230 motere (7.32 root) oaet orihe onat and nearost rtul about ono-half 
milo north of Greenwood, about 20 yards south of the point whoro dorthweet Street 
crwca the railroad, and 75 yards north of tho northorn oncl of tho western Groonwood 
siding. The station, under ound,. and rofcronco m a r h  aro bromo tablota sot i n  con- 
crote aa described in nota E, 7a, nnd 11a.l Tho referunce mark is on tho ~ a m e  aido 
of the track aa tho station and in tho acute an& at tho junction of the highway and 
right-of-way foncos, 28.69 metors 03.80 feet) from tho station in w~imutli 170' 6W. 

Fou&d.n Mtyion County J. 's. Bdby, 1920).--0n the woet side of tho Penmy!- 
vnnia .R&od II lit of way, k.390 motors 17.08 foot) from tho wost and noareat rail 

c r o h g  going onat from intorurhn Rtation No. 11. Tho etation and uTdo ound 
~k~ suo bromo tablota sot in concreto ns doscribod in notes l a  and 7a. 8 e r o  UI 
no rofercnco mnrk. 

Railroad rig t t of way, about 1 mile north of Franklin, 2.480 metcrs (8.14 feet) east 

Greenwood (Johneon County J. S. Bdb 

about 3 nlilee nor& of Groonwood on top o I a cut ~d about 640 yards south of the road 
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Fulton (Marion County, J. S. Bilb , 1920).~About 6 miles south of Indianapolis 
on the east side of the Pennsylvania Jailroad right of way, 10.976 meters 36.01 feetj 
from the east and nearest rad, about 200 yards south of milepost I 6 an 6 about 10 
yarda s0ut.h of where Edgewood Avenue croeaes the railroad. Edgewood Avenue is 
the street going east from interurban stop No.,8. The station, unde ound, and 
reference marks are bronze tablets set in concrete as deecribed in nota l a x ,  and lla.1 
The referenco mark is in  the fence lino on the same side of the track aa the a t i o n ,  
2.360 meters (7.71 feet) from the station in a i h u t h  276O 44’. 

Street,. where the 
Penmylvma Radroa4-l crwea that street and the interurban, a h u t  4 mles south of 
the center of hdiana o h ,  6.115 meters (16.78 foet) weat of the west and nearmt rail 
of the Pennsylvania gailroad, and 1.610 metem (5.28 feet) east of the east and nearest 
rail of the interurban, about 235 yards north of Pennsylvania Railroad milepost.1 4. 
The station, under ound, and reference marks are hronm taldets set in concrete as 
deecribed in notesya, 7a, and 1la.l The reference mark is a c r w  the Pennsylvania 
Railrond track and near the ewt right-of-way fenco, 14.76 meters (48.43 feet) from the 
station in azimuth 268’ 22’. 

Shelby (Marion County, J. S. Bilby, 1920 .-About 280 yards south of Indianapolis 
city limita, in Shelby Street, 1.230 meters (2.04 feet) east of tho east rail of the Inter- 
state Public Service Co. electric line and about 1.3 meters (4.3 feet) south of tho pro- 
longation of the line of the northern side of Mr. Burkhart’s brick house, which is on 
the opposite side of the atreet. The station, underground, and reference marks are 
bronze tablets set in concreto as deecribed in notes la,  7a, and lla.1 The reference 
mark is on the opposite side of the street from the station and just imide the walk line, 
28.315 meters (02.90 feet) from the station i n  azimuth 30’ 39’. 
Troy (Marion County, J. S. Bilby, 1920).-1n the city of Indianapolia, a t  the 

intersection of Shelb and Troy Streeta, i n  tho concrete street on the project~on of the 
curb line of Shelby &met, 4.960 meters (16.24 feet) from the east rail of the street car 
track, and 2.780 meters (9.12 feet) from thq curb on the south side of Troy Street. The 
ststion is marked b a bronze tablet set in the concrete pavement. standard 
bronze reference t ade t  is set in the concrete curb on the e& side of Shelby Street, 
13.61 meters (44.65 feet) from the station in  azimuth 179’ 18’. 
Kerk Marion Count , J. 8. Bilby, 1 9 2 0 ) . 4 n  the north sido of Troy Street, 0.1 

meter (Ok3 foot) from txe edge of the concrete road, and 0.7 meter (2.30 feet) east of 
the prolongation of the east fence line of the H. Kerkhoff property, about one-eighth 
mile east of Keystone Avenue and seven-eighths mile west of Sherman Drive. The 
station is marked by astandard bronze tablet set i n  the concrete road. The reference 
mark, a bronze tablet set in concrete as deecribed in noto 11a,l is just eaet of the fonce 
line mentioned above, 6.266 meters (17.14 feet) from the station in azimuth 179’ 07/. 

Bherman (Marion County, J. S. Bilby 1020).--At the northeast corner of the 
intersection of Troy Street and Sherman brive, 4.03 meters (13.22 feet) from the 
southe& corner of the sidewalk. The atation ia marked by a bronze tablot set in tho 
concrete road. The reference mark is a bronze tablet set i n  concrete as described in 
note lla.1 The reference mark is 0.3 meter (0.98 foot) north of tho sidewalk on Troy 
Street, 9.475 meters (31.09 feet) from the station in azimuth 287’ 28’. The center of a 
manhole is 18.316 meters (60.09 feet) from the station in azimuth 141’ 32/, and tho top 
of a fire plug 

Elevator Marion County, J. 8. Bilby, 1920).-In the cit of Indianapolis, on tho 

road, and opposite a larjie concrete grain elevator, 126 yarda south of tho Rig Four 
crowing, and about 10 feet south of the southerh boundary of the E. E. Hamilton 
property. The station is marked by a bronze tablot set in tho concrete road. Tho 
reference mark, a bronze tablet set in concreto as described in note 11a,1 is sct in tho 
fence line on the opposite side of the road, 9.576 meters (31.41 feet) from tho station in 
azimuth 273’ 47’. 

of Indiana olis, 011 
Sherman Drive near Prospect Street 0.365 meter 21.20 feet) ineidb the edgo ofthe con- 
crete roadway, 16.395 meters (63.79 feet) south of the south and pear& rail of the 
electric line on Proepect Street. The station ia marked by a bronze tablot set in the 
concreto road. The reference mark, a bronze tablet set in concreto gs described in 
note l la,]  is on the north side of Prosgect Street close to the fence lino, distant 30.83 
meters (101.15 feet) in azimuth 163 39/. 

Wahi an Marion County, J. S. Ijilby, 1020).-1n tho city of Indiana olis, on tho 
south mfe of hrospect Street, on the concrete curb at the south cd 70 ot the  asphalt 
paving, 14.705 metora(48.24 foet) south of the aouth and nearest rail ofthe electric line 

Traction. (Manon County, J. 8. Bilby, 1920):-On Shelb 

6.50 metere (21.33 feet) from it in azimuth 363’ 21’. 

west aide of B herman Drive, 0.425 meter (1.39 feet) inaide {he edge of the concrete 

Proepect (Marion County, J. 9. Bilhy, 1920 .-In the cit 

__ 
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which parallele the street on the north, and 6.67 metors (21.88 foot) from the inner 
corner of a concrete culvert a t  the iqtersection of Michigan Avenue and Prospect 
Street. Tho station is marked by a standard disk station mark sot in the concrete 
curb above mentioned. The reference mark is a bronze tablet set in concrete ae dc- 
scribed in noto l la, l  and is located in the triangular lot betweon Michigan Avenue 
and Prospect Street, 14.806 metore (48.67 feet) from tho station in azimuth 309O 30‘. 

Emeraon (Marion County, J. S. Bilby, 1920 .-At tho corner of P r a  oct Avenue 

concrete road on Prospoct Avenue, and 6.8 meters (22.3 feet) west from the west side 
of the concrete paving of South Emerson Avenue, 14.425 meters (47.33 feet) south of 
the south and nenrest rail of the Indianapolis & Cincinnati Traction Co. track. The 
station and undorground marks are bronie tableta set in concreto aa dwribed in notes 
l a  and 7a.l The reference mark is a standard disk reference mark sot in the weat end 
of a concrote culvort 3.866 metora (12.68 feet) from the station in azimuth 280’ 02’. 

1920).-On the east side of tho concrete 
road known gs South Emcreon Avenue, 8345 .meter (1.13 feet) inside the o a t  edge of 
tho concrete paving, GO yards north of the intersection of South Emeraon Avenue 
and Fletcher Avonue. The station is marked b a standard disk etation mark Set in 
the concreto paving. The reforence mark is a ironze tablet sot in concrete aa de- 
scribed in note lIa,l and is located on the w& sido of the road, 13.476 meters (44.21 
feet) from the station in azimuth 74’ 16’. 

J. 9. Bilby, 1920L-About 330 yards north. of. Tonth 
Street, on the east aido of N%h Emereon Avenue, 0.610 meter (2.0 feet) Uls1d.o the 
eaat odge of tho concreto pavmpj,and 16 motera (60 foet) north of tho prolon 
the line of tho north side of N. . Broenhof’a h o w ,  which ie on the oaat si$%$: 
road. Tho station is marked by a standard dlsk station mark set m the concrete road. 
rhe IVfQreDCQ mark ia a bronze tablot sot in concrate aa described in note lla.1 The 
reference mark is on the west side of the street in the comer of a garden, 10.96 metors 
(36.96 foet) from the station in azimuth 98’ 66’. 

Pendlefon (Marion County, J. S. Bilby 1020).-About 300 yards north of the 
Pendleton Pike on the eaet sido of North krnerson Avenue, 1.4 motem (4.69 feet) 
east of the east odge of tho concreto pavin of North Emerson Avenue, about 16 yards 
south of tho private drive to 60 Dockwalcr Agriculture Chemical Co., and about 
130 ards west of tho west end of the samo company’s building, and about 65 yarde 
m u d  of tho chomical company’e ofico. Tho station, underground, and roference 
m a r h  aro bronzo tablots set in concrete 88 doscribod in notes la, 78, and 1la.I The 
reference mark @ 6.81 metem (22.34 feet) from the station in azimuth 2 1 1 O  10’. 

Avenue Manon County J. S. Bilby, 1920).-In the suburb of Indianapoliia, on 
tho north siie of ‘l‘hirt -eighth StrQot at tho intersection of North Emerson Avenue, 
9.02 moters (29.60 feet7 south of tho south and noarest rail of the traction line, 4.1 
meters (13.45 feet) southeast of the edge of the concrete toad, and 6.07 meters 16.G3 

Emerson Avenue traction station. .The station is marked with a etandard dbk etation 
mark set in the concrete r o d .  The roference mark is a bronze tablet set 111 concreto 
aa described in note lla,I and is on tho north sido of t h e  tracticn line track, 20.3 motera 
(66.6 feet) from the station in azimuth 16Uo 40’. 

Brightwood (Marion County, J. S. Uilby, 1920).-About 1 miles west of North 

north of the south od 14-62 meters (47.D6 foet) south of the 
muth and nearest raifeof the traction line, ant about 80 yarde eeet of a traction atop. 
The station is marked by a standard disk station mark set in tho concreto road. The 
reforenco mark is a bronxo tablet set in concroto aadescribod in note lla,l 0.90 motem 
(32.48 feet) from tho station in azimuth 63’ 32’. 
Keystone (Manon County, J. S. Bllby, 1920).-Atthe intersection of Thirty-eighth 

Stroot and Keystone Avoniie, 0.136 meter (0.44 foot) inside the west ed e of the con- 
crete paving on Keystono Avenue, 21.960 mQtQrf4 (72.02 feet) south of %e south and 
noarost rail of the traction lino, 0.88 motor (2.89 feet) e a t  of the east edge of the cul- 
vert, and 18 meters (59 feet) northwest of the northwest comer of the Keystone Qrocery 
and Meate building. The station is marked by a bronze tablet set in the concrete 

aving. The referonce mark ie a bronxo tablet set in concrete aa doscribod in note 
r h . 1  on the west side of Kovstone Avenue. 6.62 motera 118.11 ke t )  from the station 
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and south Emerson Avenue, 1.46 metora (4.76 1 eet) south from the Bout! edge of the 

Bubway (Marion County, J. 6. Bilb 

Thoaman (Marion Count 

foet) southwost of the odgo of tho concrete road, and 10 motcm southwest of the k orth 

Emereon Avenuo on the south odge of ThFy-eighth Street, 1 .10 meter (0.33 foot) 
of the concrete pavm 

- .  . 

in azimuth 38’ 17’. 
Lake.(Marion Count J. S. Bilb 1820).--About throefourthe mile north of 

Thirty-eighth Street on &e onet odm o r  keystono Avenue, about 25 yards south of tho 
eouth aide of Neatherford’s yard, 1.3 meters (4.3 foot) weet of the fence along the 

1 Be0 pp. n and 28. 
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road, and about 300 yards north of the covered bridge over Fall Creek. Tho Indian- 
apolis City Water Supply pumping station is.just west of this bridge. The station, 
undeqpund,  and reference marks aro bronze tablets set in  concreto as described in  
notes la, 7a, and 1Ia.l The reference mark is 27.00 meters (88.58 foot) from tho sta- 
tion in azimuth 152' 64/. 
Erie (Marion County, J. S. Bilby, 1920).-On tho eaet side of the oxtension of 

Keystone Avenue about 90 yards north of tho point whero tho Lake Erio & Western 
Rsilroad c r w e s  said road, and about 80 yards south of tho drive leading into A .  W 
Bright's barnyard, 24.046 meters (81.84 feet) northwest of the north and neareat rail. 
The station is marked with a 2 by 4 stake driven into the ground with a croaa mark 
on the head of a nail driven into it. The reference mark is a bronzo tablet set in  con- 
creto aa described i n  note l Ia , l  19.95 meters (65.46 feot) from the station in  azimuth 
288' 09). 

Western  (Marion County, J. 8. Bilby, 1920).-In a cultivated field near a curve, 
and west of tho Lako Erio B Western Railroad right of way, 60 yards south of a 
signal or tele hone box on the right of wa and 18.312 meters (60.10 feet) wost of the 
west rail. TIe station, underground, andrkfercnco marks aro bronze tablets set in 
concreto aa described in notes la, ?a, and 1la.l Tho reference mark is in tho rightof- 
wa fence lino, 12.403 meters (40.69 feet) from tho station in  azimuth 279' 52/. 

Jibson Marion County, J. S. Bilby, 192O).-On tho wcst sido of the Lako Erie 
& Westernhailroad right of way, 6.00 motors (16.40 feet) from the west and nearest 
rail, about 200 yards north of Bema horc M8-1, 1 yard cast of the fenco line, and about 
110 yards south of tho G. M. Hunt  Farm road crossing. Tho station, underground, and 
reference marks aro bronzo tahlots set i n  concrete and described in notes la, 7a, and 

Tho reference mark is on the opposite side of tho track in the fenco line, 16.22, 
meters (49.93 feet) from tho station i n  azimuth 287' 34/. 

G r a n t  @anon County, J. S. Bilby, 1920).-On tho east side of the Lako Erie & 
Western Railroad n h t  of way, 2.70 meters (8.8G feet) from the east and nearest rad 
about 480 yards mu& of a road crossing, about 300 yards south of semaphore M9-1. 
The station, under ound, and reference marks aro bronm tableta set  in  concrete as 
doscribed in notes ya, 78, and 1la.l Tho refercnco mark is in the east rightof-way 
fence line, 11.289 meters (37.04 feet) from tho station in azimuth 3' 30I. 

Green (Marion County, J. S. Bilby, 1920).-On @ weat side of a highway about 
2 miles muth of Castleton, ncar a point of intersection of two t a n g n t s  of tho Lake 
Erio & Western Railroad, 15.700 meters (61.80 feet) east of the cast and nearest rail, 
2 ardseaat of tho west highway fence, and about 27 yards south of tho crossing. 
Tile station, underground, and reference marks are bronze tablets set in concrete aa 
described in notes la, 7a, and 1la.l Tho roforenco mark is on nivate pro 
acuto snglo betweon tho highway and righhf-way fencos, 8.k3 moters &.OQ foot) 
from tho station in  azimuth 102' 32). 

Uaatleton (Hamilton County, J. S. Bilby, 1 9 2 0 ) . 4 n  the east aide of the Lake 
E m  B Western nght  of way, 4.86 meters (16.91 feet) from tho cast and nearest rail, 
2 miles south of tho railroad station Fisher, about 160 yards from the highway, and 
about 12 yards north of tho farm road croaain going to bhe rosidonce of Mr. Beaver. 
Tho station, underground, and roferenco marts aro broneo tablets set in concreto aa 
described in notes la, 7a, and l la l .  The reforonce mark ie in tho right-of-way fence 
lino south of this road, 12.05 meters (39.53 feet) from tho station i n  azimuth 21 41'. 
Fisher (Hamilton County, J. S. Bilby, 1920).--0n the west sido of the Lake Erie 

& Western Railroad right of way, 1.916 moters (13.26 feet) from tho west and nearost 
rail, about one-third mile north of Fishor railroad ststion, and about 160 yards north 
of tho first road crossing north of Fisher railroad station. The station, underground, 
and referonce marka are bronze tablets sot i n  concrete as doscribed i n  notes la. 7a, 
and 1la.I Tho reforonce mark is on the opposito side of the track in  tho fonce h o ,  
12.06 meters (39.63 feot from tho station i n  azimuth 264' 28'. 

& Western ftsilroad right of w ~ y ,  2.05 me@a (. .68. feet) cast of the east and noarest 
rail, about threo-fourths of a milo north of Fisher railroad station and at tho iiortl? ond 
of a curvo, and about 185 ards north of a highway crossing, tho sccond north of F d o r  
railroad station. The roircnco, etation, and underground rnurktl a r o  Lronm tablets 
sot in concrete tu described in notes la, 7a, and 11a.l Tho roferonce mark is in  tho 
right of-way fenco on tho o podite side of tho track, 13.60 metcra (44.G2 foet) from tho 
station i n  azimuth 133' 4 8 .  

Hamilton (Hamilton County J. S..Bilb , 1920).-A,bout 34,miles eouth of Nobla- 
ville on the oset side of tho Lake Ene & Gostern Itallroad r g h t  of way, about 126 
yard6 north of a road crmmg, 2.176 motem (7.14 foot) cast of tho enst and nearest rad. 
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rty in an . 

J Frazier Hamilton d ounty, J. 8. Dilby, 1020 .-On the oast sido of tho Lake Erie 
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Tho station, underground, and referenco marks am bronzo tableb set in concrete ae 
described in notes la, 7a, and 1la.I The reference mark is on tho aamo side of tho 
track and near tho right-of-way fence, 5.732 meters (18.81 feet) from the station in 
azimuth 296' 45'. 
Hancock (Bamilton County, J. S. Bilby, 1920 -About 3 milea south of Nobles- 

ville on tho west side of tho Lake Erie & Westmn kilroad right of way, 8 a d s  north 
of a road crossing, and 6.86 meters (19.23 feet) west of the west and nearesfrail. The 
station, underground, and mfCrCnCQ marks aro bronze tablets set in concmte as de- 
scribed in notes la,  7a, and 1la.l Tho reference mark is on tho aamo side of tho track 
and near tho right-of-way fonce line, 8.306 metem (27.26 feet) from the station in azi- 
muth 140' 30'. 

Harrkon (Hamilton County, J. S. Bilby, 1920).-About 18 milea south of Noblea- 
ville on the east sido of tho Lake Erie & Westorn Railroad right of way, about 330 yards 
north of semaphoro signal M 20, about 246 yards southeaet of a large concreto home with 
red tile roof. Tho station, underground, and rcfemnce marks am bronze tableta set 
in concrete and described in notcs l a ,  7a, and lla.1 Tho refnrence mark is on the 
west side of the track and near the right-of-way fence, 7.15 meters (23.46 feet) from 
the station in azimuth 110' 01'. 

Wake (Hnmilton County, J. €3. Bilby, 1920 -About 1 miles eouth of Nobleaville, 
on tho emt sido of the Lake Erio L Western kulroad * kt of way, 2.96 meters (9.71 
feet) from the east and nearest rail, about 270 yards so13  of bridgo No. 12464, and at 
the eecond curvo south of Mohlcavillo. Tho stntion is marked by a nail in tho top 
of a 2 b 4 inch stake driven into the ground. The reference mark irr a nail in the to 
of a 2 f ~ y  4 inch s 9 e  .on tho e a t  side of the track and 9.920 meters (32.66 feet!$ 
distant from tho station in azimuth 177' 33'. 
Stub Uamiltou Coun;t J. S. Bilby 1920).-About three-fourth mile south of 

320 yards south of tho traction line bnd e over tho railmad, and about 76 yards north 
of tho railroad bridgo over a small Cree$ on a flll on the firat CUWQ eouth of Noblea- 
villo, 2.090 metera (0.86 feet) west of tho west and nearost rail. Tho station is marked 
with a nail i n  tho top of a 2 by 4 inch stake driven into tho ground. Thero is no 
referenco mark. 
Sub (Familton County, J. S..Bilby 1920).-The station is on tho woat side of the 

Lake Erie & Western Rallroad right ofway, one-half milo eouth of Nohloeville, 2.296 
meters 7.63 feet) west of the west and nearcst rail, 275 vards eoiith of the scmaphore 

in tho top of a 2 by 4 inch stako driven into the ground, and tho reference marzis tho 
aamo &a tho station mark and isin the weat right of way fence line, 9.138 motera (29.98 
foot) from tho stahon in azimuth 67' 44'. 

1920).-About three-fourths mile south of 
Koblesville on a hi h fill ol the traction%ne, about 260 yards southwest of a bridgo over 
tho highway and t i e  Lake E& & Western track, on tho south aide of tho traction 
line, 1.835 meters (0.02 feet) from the south and noarcst rail. The station IE marked 
by a nail in the top of a 2 by 4 inch stake. There is no reference mark. 

Hendricke (Hamilton County, J. 8. nilby, 1920).-About.one-ha!f mile north of 
Noblosvillo on the west mdo of the Lake Ene & Western lbdmnd nght of wa 15 
yards south of aemaphoro signal No. M 23, on an oxternion of tho weat rail opthe 
northern tangent, 9.180 metem (90.12 foot) weet of tho west and nearest rail. Tho 
station, underground, and reference marka are bmnzo tableta set in concrete aa de- 
scribed in  notea la, 7a, and 11a.I The referenco mark i s  on the enme side of tho track 
near tho right of way fence h o ,  10.066 motors (32.09 feet) from the station in azimuth 
351° 17'. 

Braye (Hamilton County, J. S. Bilby, !920).-On tho west sjde of the Lake Erie & 
Western Railmad right of way, about 3 rrvles north of Noblesvlllo, 2.000 rpotem (8.83 
feet) west of tho west and nearest rail and juet west of a hway crossing, this being 

and reference mark6 are bronze tablob 8et in concrete aa dwrihed in notes la  7a, and 
lla.1 The reforonce mark is in  the y h t  of way fence line on the opposite sido of the 
track, 13.640 metons (44.42 foot) fr0m.t le etatlonin azimuth 2 3 8 O  41 . 

J. 6. Bllby, 1020).-On tho wost side of Lake Erie & 
Weatern Railroad a h o h t ~ m i I c e  north of Noblorjvillo, at the flrat curve southpf 
road c&ng of tho road leading wcat from tho traction station of Fox P r a m e , x  
west of tho inhmction of the tangents formed by the west rails 1.96 meters (8.43 foot) 
west of tho weet and nearest rail. Tho station, underground, and reference marks are 
bronzo tablets .set in concroto as dcscribod in notes la, 7a, and 11a.l Tho rcfezenco 

Noblesvi \ le on tho weet ~ i &  of the Lake 'Erie & Weatern' Railroad right of way, about 

signal d 0. M 21 and tho overhead intorurban crowing. Thu station is marked b a nail 

Fill (Hamilton County J. S. Bjlb 

tho mad going west from Brays stop on the interurban. 9 he station, undorground 

Fox (Hamilton Coun 
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mark is on the right of way near fence line, 12.19 meters (39.90 feet) from the stntion 
in  azimuth 277' 24). 

Prairie (Hamilton County J. S. Bilby, 1920 -About 24 miles south of Cicero, 
on the west side of the Lake h n e  & Western Raikad  track, about 10 telegra h olea 
north of semaphore signal M 25, which i a  near where the Lake Erie & Western &a&oad 
ie crossod by the wagon road, lesding west from Pox Prairie station on the nearby 
traction line. The residence of Henry Heinzman ie about 80 yards southeast of the 
station and the weet rail k 3.67 meters (12.04 feet) distant from.the station. Tho 
station underground, and reference marks are bronze tableta aet in concrete aa de- 
ecribedin notes la, 7a, and lk.' The reference mark is on the weet side of the right 
of way, 3.06 meters (10.04 feet) from the station in  azimuth 90' 13/. 

E e q  (Harmlton County, J. 8. Uilby, 1920).-About one-fourth mile south of 
Ciceru on east aide of Lake Erie & Western Railroad, 14 telegraph poleb north of 
semaphore signal M 27. The residence of hlr. Sosly ie  30 yards east of the station. 
The station is 4.166 meters (13.66) feet enat of the east and nearest rail. The station, 
underground, and reference marks are bronze tablota set i n  concrete aa described in 
notes la 7a, and 11a.I The reference mark is north of the station, on the east side of 
the track, 8.67 meters 28.44 feet) from tho station in azimuth 197: 44/. 

Cicero railroad station, on the east sido of the Lake Erie & Westorn$kiilmad, about 100 
arda north of Cam Streot, 20 yards south of switch aignal to siding, 20 ards west of 

Hokomo highway, 5.260 meters (10.7 feet) eaat of the east and nearost rag of the main 
track. The stahon, underground, and reference marka are bronze tableta set i n  con- 
crete aa described in  notes la, 7a, and 1la.I The reference mark is near the fence line 
on the we& side of the track, 13.176 meters (43.23 feet) from the ststion in  azimuth 
102' 36'. 

Tucker (Hamilton County J. S. Bilby, 192O~-About.one-halt mile north of 
Cicero on east side of the track, 100 ards west of okomo highway, luat back of Mr. 
Tucker's barn, 68.370 meters (191.60 Let) east of the east and nearest rail. Tho station, 
underground, and refyrence marks are bronze tablets set in concrete and derrcribed in 
notea la, 7a, and l la.  The reference mark b northeast of tho stabon, 20.695 meters 
(67.80 feet) distant, in azimuth 213' 27'. 
. Howard (Hamiltpn County, J. S .  Bilby, 1920 -About three-fourths mile north 
of &cero, on east side of Lake Erie & Western kulroad,  on eocond curve north of 
Cicero, six te10 aph poles north of semaphore si 10s south of 

The station, underground, and reference marks are bronze tableta set in concrete aa 
d d b e d  in notes la, 7a, and 1la.l The reference mark is near the fence on,aame 
aide of the track, 10.460 meters (34.28 feet) from the station in azimuth 341' 33 , 

Kindere (Hamilton County, J. S. Bilby 1920).-About 1 mile south of Arcadia, 
on west aide of Lake Erie & Western Railroad, 8 tole aph poles south of a road croming, 
said. crosein being about two-thirds mile south of Ecadia, on road win interurban 
atation a t  finders, 10 telegraph poles north of semaphore signal 8 30, f.310 meters 
(7.58 feet) from the weet and nearest rail. The atation, underground, and reference 
m a r b  are bronze tableta set in concrete aa described in now la, 713, and 11a.I The 
reference mark ifl on the east aide of the track near the telegraph line, 15.410 meters 
(60.68 feet) from the etation in azimuth 301' 8Y.  

Arcadp (Hamilton Cqunty J. 8. Bilb 1920).-About three-fourth mile north 
of Arcadm on the west mde of Lake Ene &'Western Railroad, about 100 yards north 
of the firat road croeeing north of the Arcadia city limita, about 130 yards south of sema- 

hore Bignal M 32, 30 yards northeast of the John Flanigan homestoad, 2.220 meters P 7.28 feet) west of the west and nearest rail. The station, underground, and reference 
marka are bronze tablets set i n  concreto as doecribed in nom la, 7a, and 11a.I The 
reference mark ia on the opposite aide oi the track near fence line, 9.20 meters (30.38 
feet) from the station i n  azimuth 259' 63'. 

1020 -About 13 miles north of Atlanta,+on 
eaet eide o k a k e  Erie Zbeatern Raigoad, 3b.yarde southeaat of t+einterurban stabon 
Cox, 10 yarda south of the road crosaing that c r m w  the .electric line just south of 
interurban station Cox, one-half mile north of semaphore nrtl M 38, about 60 yarde 
west of George Cox's rwidenco and 2.286 metere (7.43 feot3om east and nearest rail. 
The atation, underground, and reference marks are bronze tableta set in concrete as 
deecribed in notee la, '74 and 1 la . I  Reference mark b on oppoaite aide of track, 12.41 
metem 40.72 feet) from the station in azimuth 07' 69'. 

Jay [Tipton County, J. 8. Bilby 1920kTAbout 1 mile south of Tipton, on the ea& 
eide of track, about a rmle north of New Irk interurban stabon, 7 yards south of the 

Uicero (Hamilton 6 unty, J. 8: Bilby, 1920).-About one-oi hth mile north of 

M 29, two telegraph 
whiatle-board gr crossing, 8.220 meters (26.97 $"' eet) east of tho eaet angea res t  rail. 

Oox (Ti ton Count J. 6. Bilb 

18wpp. 27 nnd 28. 
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bmaphore signal hl  38, about 80 yards southeast of p d n g  tFck on the intorurban 
2.200 meters 7.22 feet) east of east and nearest rail. Tho stabon, underground, and 

The reference mark is on the aame side of the track, 6.61 meters (21.36 feet) from tho 
station in azimuth 282' 28/. 

Jaaper (Ti ton County, J. 6 ,  Bilby, 1920).-About.one-half mile south of Tipton, 
160 yards norti of the road croamng, southweat of tlie bnck kiln, about 200 yards south 
of the railroad bridge No. 12-88, 6.636 meters (18.49 feet east of the east and nearest 

aa descrihod in notcs la, 7s, and 1la.I Tho reference mark iS on tho aamo ado  of the 
track, 11.395 meters (37.38 feet) from the station in azimuth 327' 12'. 

Tipton (Ti ton County, J. S. Bilby, 1920 .-The station i a  one-half milo south of 
Lake Erie &%~oetern h l r o a d  stataon at dipton, two blocks eaaq of Main Street, 
between Washington and Joffemon Streeta, 2 yards east of the old freight depot, about 
65 yards north of semaphore Signal M 39 2.736 meters (8.97 feet) west of the west and 
nearest rail. Tho station, underground, and reference marks are bronze tableta set 
in concrete as described in notes la, 7a, and 11a.l The reference mark is on tho 
oppceite side of track, 11.05 meters 30.43 feet) from the station in aiiimutli 246' 34'. 

ReEBler (Tipton County, J. S. $illy, 1920).-About 14 milea north of Tipton 
about 130 yards north of Bema horn Bign M 40, on east side of track, 16 yards north 01 
the road which crwes the &ad track and electric line a t  Resslcr interurban sta- 
tion, about 66 Y S ~ S  northeaat of William Rossler'a residonce, 2.146 motem (7.04 foet) 
east of the east and nearest rail. The station, unde ound, and refexenco marks aro 
bronze  tablet^ set in concrete aa described in notea%, 7a, and 1la.I The referonce 
mark iS on the same sido of the track, 13.03 motem (42.76 feot) from the station in azi- 
muth 297' 59'. 

Jaokeon (Tipton County J. 9. Bilby, i92O).-Tho station is 3 milea north of 

referonce mar 6 s are bronze tableta set in concrete as described in notes l a  7a, and lla.1 

rail. The station, underground and reference marks aro b ronze tableta set in concrete 

side of the track, about 220 yards north of Jackson elevator, about 
road crossing, which leads to Jackson interurban station, 30 yarda 
Ansbury's residenco, 7.116 meters (23.34 Ieet) west of the weet and 

nearest rail. Tho station, underground, and referenco niarks arc bronzo tablets act in 
concrete as doscribed in notes la, 7a, and ]]as1 Hcfercncu mark is on tho oppoeite 
side of tho track, 18.11 metem (59.42 feet) from tho station in azimuth 285' 67'. 
New Hope (Tiptpn County, J. 8. Uilby, 1920).-About 16 mila  south.of Sharpa- 

villc, on tho west side of the track, about 80 yards north of Now Ho o interurban 
station, GO yards northeaat of J. A. Youngman's rosidcnco, 6 yards oaat optha north and 
south highway, 6.560 meteiw(18.20 feot) weet of the wost and noarest rail. The station, 

ound, and reference marks am bronzo tableta set in concrete as doscribed in %%E, 7a, and I1a.I The rcferenco mark is on tho op &to sido of tho track, 37.08 

1920).-About 1 mile eouth of Sharpsville 
on the weet side of tho track, about 3 2 p  ards north of road timing the electric and 
railroad lines, about 100 yards south of fohn Linder's residence, 220 yards north of 
mileposte I 45 and hi 114. Tho station is markod by a 2 by 4 inch stake with nail in 
to and is 4.340 metora (14.24 feet) west of the west and neareet rail. There is no 
rc&rcnce mark. 

Sharp (Tipton County, J. S. Bilby 1020).-Station is about onshalf mile north of 
Sharpvllle, on east side of tho track, 86 yards north of 5 road cre inp ,  about 80 yafds 
south of a canning factory, 16 yarde northenst of a switch leadm mto tho cannmg 
factory, 2.460 metore (8.0 feot) east of tho oaat and newst rail. 'fho station, under- 
y d ,  and reference marks are bronzo tablcta set in coricrote aa doscribed in notes la, 
a, and 1 In.' Tho reference mark 1~ on tho same sido of tho track, 24.83 meters (81.46 

feet) from the station in azimuth 171' 21'. 
Jefferson (Tipton County, 5. S. Bilb 1020).-About If mileanorth of Sharpsville, 

on woat eido of track, 200 yards north offloward interurban station, on tho extension 
of tho eouth tangent of fiwt curvo north of Sharpsvuo, 4.826 meters (16.83 feet) Wost 
of west and nearest rail. The etation, underground, and rcforence m a r b  are bronze 
tablote sot in concmto aa deacribed in notes la, 7a, and 11a.1 The reforonce mark is 
on the m e  side of tho track a c m  the electric track, 18.91 motors (62.04 feot) from 
tho station in aiimuth 87' 18'. 

D+oan (Uoward County, J. S. Bilby, 1920 .-About 1 mile north of P'airlield, on 

yards south of road which cr088es railroad and electric truck a t  Duncan mtorurbnn 
station, 3.355 moters (11 .O feetj of oaat and noarest rail. Thu station, uudorground, 

rngtom (121.65 feet) from the station in azimuth 178O 14 Y . 
Midway (Tipton County J. S. Bilb 

east side of the track, about 06 yards north o d nillopoet I 60 and M 10R,.about 326 

1 Boo pp. 27 and 28. 

81041°-224 
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and reference marks are bronze tablets set in  concrete w described in notes la ,  7a, and 
lla.1 The reference mark is 8.10 meters (26.67 foct) from the station in  azimuth 
187' 40'. 

Jenninga (Howard County, J. S. Bilby, 1920).-About one-fourth mile south of 
city limita of Kokomo, on east sidp of tho track, about 40 ards south of milopoeta 
M 107 and 151, 150 yards northeast of largo brick houee, azorit 160 yards north ot' 
yard-limit sign, 7.290 meters (23.!)2 feet) cast of cast and nearest rail. The station, 
underground, and reference m a r h  are bronze tablcta set i n  concrete aa described in 
notes la, 7a, and 11a.l Tho reference mark ir, on the samo side of the track, 11.22 
motera (30.82 feet) from tho station i n  azimuth 341' 28'. 
Ma& (Howard County, J. 9. Bilby,.l920).--Station is on southeastern edge of 

Kokomo, northwest of intersection of Main and Maryland Streeta, on west side of the 
track, 3 feet cast of a fieh market, 40 yards northwest of South Kokomo Bank, 12.160 
metera (39.86 feet) west of west and nearest rail, 9.655 meters (31.68 feet) north of 
nearest traction rail. The station mark is a bronzo tablet set i n  the concreto driveway 
alongside the  fish market. There is no rcforence mark. 
Buckeye (Howard County, J. S. Bilbv 1020).-About three-fourths mile from 

Lake Erie & Weatern Railroad station at *okorno, on the west side of tho track, on 
tho eaat Ride of the  concreto pavement of South Buckeye Street 35 urds south of 
West King Street, 50 yards north of a w i t c h  loading into a coal y a r k  7.680 meters 
(26.2feet)westof thewestand noarestrailof main track. Thestation markisa bronze 
tablet set in the concrete pavement. The reference mark ia  on the curbing oust of 
the station, 3.14 metom (10.3 feet from tho station in azimuth 258O 38'. 

Lake Erio & Weatern Railroad station on tho west Bide of tho track, 6 yards north 
of Monroe Street, one-fourth mile wuth.of Pennsylvani~ Railroad station, 16 yards 
w a t  of Danners Wholesale Store, 1.905 meters (6.25 feet) weat of the west and nearest 
rail of the  main track. Tho station, u n d e p u n d ,  and referenre mark6 are bronze 
tablota sct in concrete aa deecribed i n  notes l a ,  7a, and ]la.* The reforenco mark 
is on the same side of the  track, 14.395 motors (47.23 feet) from the  station in  azimuth 
339O 29'. 

Penn (noward County, J. S. Bilby 1920).--At Kokomo.Junction, just wost. of 
North Main Street, on the muth side o l t h e  Pennsylvania Railroad, also on east side 
of the Lake Erio & Weetern Railroad, whore Eennsylvama Railrond c r m s  it, 18 
yards northwest of Kokomo .Tunetion station, 1.716 nielora (6.M feet) south of south 
and nearest rail on Penna lvania Itnilroad, 2.850 moters (0.35 foet) east of the eaet 
rail of the Lake Erio & Myeetr?m Railroad. Tho stationhnd underground marks are 
bronze kblota set in  concreto 88 described in notes l a  and 7a1. ThOIeiS no reference 
mark. 

J. S. Bilby 1920).--0no mile north of Kokomo, on the 
east aide of the Pennsy<!ania Railroad about 100 yards south of yard tower, about 
325 yards northwest of tho H&er Iron it'orks, 430 yards northemt of the Great Wostorn 
Pottery Co., 380 yards north of Morgan Street crowing, 2.140 meters (7.02 feet) east 
of east and noarest rail. Tho station, underground, and roferenre marks aro hronzo 
tableta set in concrote tm described i n  note8 la,  7a, and I la.' ?'he referenco mark is 
on the eamo side of the track, 11.590 metcre (38.02 feet) from tho etation in aumuth 
330° 01'. 

J. S. Uilby, ~92O).-About.3$ miles north of Kokomo, 
on west side of railroad trac%: one-fourth mile north of 1m1o t C 3 64, three-eqhths 
mile south of Count Line interurban station, 2.820 meters ( E 5  feet) wcst of tho west 
and neareat rail. &e station, underground, and reference marka are bronzo tableta 
Bet i n  concrete as deacribed i n  notes la, 7a, and 1la.I 'rho roferenco mark is on the 
oppositosido of the track, 15.145 meters (49.69 feet) fromthestationinazimuth241" 25/. 
Sho e Cam County J. 8, Bilby, 1020).-About 2 milee south of Walton, on tho 

east 8iIe 6 the  Peunsyivania Railroad tracks, 325 yards north of milepost U 170, 100 
yards north of tho road crossing a t  Shope interurban station, 3.225 meters (10.58 feot) 
east of east and noarest rail. Tho station underground, and reforonco marka are 
bronze tableta sot in concreto a8 doecribed i n  notea la, 7a, and 11a.l Tho roferenro 
mark iS on the aame eido of the track, 9.135 metera (29.07 feet) from tho station in 
azimuth 211O 01'. 
Bennett Cam County, J. S. Bilby, 1920).--hbout threefourths mile south of 

c 171, 50 yards south of a road croesing, 190 yards south of tho switch signal for south 
yard siding for Walton, 2.785 meters (9.14 feet) west of tho wmt and neareat rail. 
r h e  Etation, underground, and rchcnc-o marks ure bronec tub1ct.s BCt in vonrrcte m 

Kokomo (Howard County, J. Q , Bilby, 1920).-About one-oighth mile north of the 

Lacy (Howard Count 

Casaedy (Howard Count 

Walton, on ,I, e west side of the Penneylvania Railroad, 400 yards north of inilopost 



TRAVERSE A X D  TRIANGULATLON IN INDIANA. 47 

described in notes la, ?a, and Tho reference mark is on tho o p x i t e  Side of the 
track, 11.915 meters (39.09 feet) from the station in azimuth 69’ 67 . 

Laporte (Cam County, 5. 8. Bilby, 1920).-About 2 milos north of Walton, on the 
oaet rnde of the track, 50 yards north of a road crowing, 00 yards northenst of Mr. Say- 
ton’s residence, 5.745 meters (18.86 foot) oast of the eaat and nearest rail, 700 yards 
north of milepost C 174. The station, underground, and referonce marks are bronze 
tableta set in concrete aa deecribed in notes la,  7a, and 1 h 1  The reference mark 
is on the same t5de aa the station, 7.060 metors (26.13 feot) from it i n  azimuth 181 ’ 29’. 
Anoka (Caw County, J. 6. Bilby, 1920).-Station is 6 milea south qf Lognnsport, 

on tho east Bide of the track, 160 yards north of the Anoka railroad stahon, 100 yarda 
north of the overhead bridge No. 176 over tho public highwa 60 yards eouth of the 
switch Signal for the Biding a t  Anoka Junction, 90 yards soutkvest of J. ll. hlaatajr~’ 
residence, 6.496 meters (21.31 feet) oaet of the east and neareat rail. Tho station, 
underground, and refereqSe merka are bronze tablets set in concrete as described in 
notee la, 7a, and 1la.I l h e  reforence mark is on tho east aido of the traclq‘3.555 
meters (11.GO feet) from tho station in avmuth 163’ 00‘. 

102O).-Th and ono-half milea south of 
Logamport, on tho ea& Ride of the tract, 3 yards erwt of tho highwav bridge over the 
Pennsylvania Railroad line, one-fourth mile northwt of the juncdon tower, 14.982 
meters (49.15 feot) from the eatit and noarerrt rail. The statlon, underground, and 
referenco marks are bronze tablets set in concrete a~ dwcribed in notes la, 7a, and l1ae1 
The reforenco mark L on the m e  aide of tho track, 11.882 uetors (38.98 feet) from the 
station in azimuth 110’ 42’. 

Lama (Case County, J. S. Bilby, 1920 .-Four miles south of Logans ort, on the 
east sido of the track, one-half nule north o r’ Anoka Junction, 25 ards norttof tho mad 
crowing that leads off to the mat from what is known as tho “leven Mile Pike,” 325 
yards northwwt of P. K. Schaffor’s rayidonce, 2.115 meters (6.94 feet) east of the east 
and nearest rail. The station, undewound, and reference nnrks are bronze tableta 
set in concreto ae descrild in n o t a  la, 7a and Ila.1 The referenco mark ie on the 
eame Pide of the track, 0.480 moton, (21.26 foot) from the station in azimuth 186’ 26’. 

Frate (Cass Countyl J. S. Bilby, 19YO).-Two and one-half miles south of Logans- 
port Pennsylvania Radiaad do ot, 1 yard northtvwt of the Lopnsport south yard 
semaphore signal, 200 yards nort\wwt of tho hump usod for switchin- cars, about 160 
yards southefat of tho tool house, 2.040 motam (&G9 foot) southwoRt o? tho nearest rail 
of the outgoing tfsck. The station and underground ~narlos are bronze tableta set in 
concrete aa doscnhod in notes l a  and 7a.I Thoro is no reforence mark. 

Yarde (Caes County, J. S. Bilby, 1020).-About 650 yards aut of the E’ hteontb 
Street crowing, on the we& a d e  of tho track, in tho Logamport south yarde, f30 yards 
weet of the tool house, 2.415 metom (7.92 feot) wwt of the wwt and near& rail of the 
main outgoing track. Tho Rtation and under round marh are bronze tableta set in 
concrots m demibed in notov l a  and 7a.l Tfero h no rofcronco mark. 

Web& (Cam County, J. 8. Bilby, 192O).-Tho stntiop is 13 miles eouth of tho 
Pennsylvania Railroad depot at Logans ort, on the wCRt sido of the track, 160 yyds 
south of the railroad brid e over the WaIash Ilivcr, about 60 yardn north of tho mle- 
post C 196, 85 yardH norti of the switch tower 6.135 meters (16.85 foot) waqt of tho 
west and neareet rail of tho outgoing track. Tho station and underground marh are 
bronze tablets set in concrote 88 described iu notes la and 7a.I There i~ no roference 
mark. 

River ( C w  Count , J. S. Bilby, 192O).-The station is thrp-fourths of a mile from 
the Ponnaylvania d m a d  station at Logamport, on tho west ado of tho track, 40 yarh  
southeast of the Fourteonth Street switch tender, 326 yards west of the machine 
shop of the Pennsylvania Railroad, 1.740 metem (5.71 feot wcat of the mestnnd nearest 

concreto as deacnted in n o m  la and 7a.I There is no reforonce mark. 
Lagrange (Case County, J. S. Bilby, 1920).-Ono-half mile from the Pennsylvania 

Railroad dopot a t  Lo sport, on the east sido of the track 65 yards north of tho 
Pennsylvama Railroa$%oight depot, 166 yard8 southeast o! milepost 0 197, 2.120 
meters (6.95 feet) ea& of the east and neareat rail of the incomin track. The &ation 
and unde ound marb are bronze tablets set in concrete 8s feecribea in no& l a  
and 78.1 %ere ie no reforonce mark. 

Mulborn (Case County J. S. Bilby, 192O).-About 165 yards east of the Penneyl- 
yania Railroad station at iomnsport, 20 yardtl south of tho Carii~o & CO. warehouee, 
in  the middle of the Rtreet on tho east ~ i d o  of tho track, G.215 metem Q7.11 feet) emt 
of the ewt and near& rail of the wedmind main track. The wtntxon and under 

ound marh aro bronze ta1)Iots eot in cwwroto a3 dwcribod in 11otO3 la  and 7a.1 
here is no rcferonco mark. 

1 See pp. 27 niitl28. 

Junotion (Caw County, J. S. Bilb 

rail of the outgoin track. The station and reference mar b aro bronze tablets set in 

- Y 



48 U. S. COAST AND GEODETIC SURVEY. 

Logamport (Cam Count J, 6. Bilby, 1920).-About 165 yards west of the Penn- 
sylvania Railroad depot a t  {&ann ort on the we& aide of the track, a t  the north end 
of the wwt curbing of the South {hird Street bridge over the Wabaah River 11.740 
meters 38.52 feet) we& of the west and neared rail of the eastbound main track, 0.650 

the concrete avement. There is no reference mark. 
Eel (Casa gounty, J. 9. Bilby, 1920).--0ne-half mile north of the Pennsylvania 

Railroad station on Third Street Bridge over the Eel River, 21.980 metera (72.06 feet) 
from the curve in the eouth end of the bridge (south end of the abutment), 0.910 meter 
(2.99 feet) from the ed e of the curb. The station is marked by a bronze tahlet set 
in the concrete sidewafk. There L no. reference hark 
Miami ( C w  County, J. S. Bilby, 1920).-About 330 yards south of the Vandalia 

Railroad station a t  Logansport, 65 yards north of Miami Avenue on the west aide of 
Third Street, in the east end of the sidewalk, o mite George Petrie’s garage, 1.605 
metem (6.27 feet) wmt of the west curbstone of &rd Street. The station L marked 
by a bronze tablet set in the concrete walk. There ia no reference mark. 
Vandalia (Cam County, J. S. Bilb , 1920).-About 80 yards east of the Vandalia 

Railroad station, on the east aide of Ghird Street juat esst of the sidewalk, 7 yards 
south of the watchman’s tower, 3.700 meters 12.14 feet) esst of the east curbstone of 

division of the Vandalia Hailroad. There ia no reference mark. 
Leonda (Caes county, J.  6. Bilby, 1920).-Three-fourthamile north of the Vandalia 

Railroad depot, on the north side of the Michigan division t m k ,  6 yards west of the 
center of Wchigan Avenue, in the west end of the concrete sidewalk, 3.626 metera 
11.66 feet north of the north and neareet rail of the Michi n division track of the 

banddia L l r o a d .  Tho station ia marked by a bronze tag&, set in the concrete 
walk. There-is no reference mark. 

J. S. Bilb , 1920).-0ne mile from the Vandalia station, on 
the eaat mde of the &uth Bend &viaion of the Vandalia Rfrilmad t F k ,  160 yards 
east pf Cummngs Street, about 100 yards east of B. C .  Willrams’s reeidence. 18.300 
meters (60.34 feet), east of the east and nearest rail. The station, underground, and 
reference marks are bronze tablets set in concrete aa described in  notes la, 7a, and 
11a.l The reference mark L on the aame side of the track near the fcnco line, 8.07 
meters (26.48 feet from tho station in  azimuth 72’ 23’. 

rt, on tKe east side of the track, 160 yards eouth from end of firat curve north of 
&ansport, 100 yards south of the railroad bridge, 9.369 metera 30.71 feet) east of 
the east and nearest track. The station, underground, and re r erence marka are 
bronze tablete act in concrete aa described in  notes la,  7a, and 1la.I Tho reference 
mark 5 on the aame side of the track, 18.800 meters (66.12 feet) from the station in 
azimuth 1 8 9 O  30’. 

Two miles north of Logana ort, on 

railroad bndge KO. 118-28, 2.700 metera (8.88 feet) west of the west and neareflt rail. 
The station, underground, and reference marka are bronze tableta eet i n  concreto aa 
described in notes la, 7a, and 11s. The referenceemark is on the same (weet) side 
of the track, 11.460 meters 37.60 feet) from the station in azimuth 82O 65’. 

the east aide of tho track, 150 yards north of third curve north of Logarmport, 180 yards 
north of milepost T. II. 118, 60 yards north of railroad bridge No. 11&03, 11.6 meters 
(37.73 feet eaat of the eaat and nearest rail. The station, underground, and reference 

reference mark is on the aame side of the track near the fence line, 13.760 metera 
(46.14 feet) from the station in azimuth 188’ 40’. 

Xarthe (Caw County, J. S. Bilby 1920).-About 3 milee north of Logansport, 

mile north of milepost T. 11. 118, one-quartor mile muth o!Road croaaing, 12.280 
metera (40.29 feet) east of the eaat and ncareet rail. The &ation, underground, and 
reference marka are bronze tableta set in  concrete aa deecribed in n o t a  la, 7a, and 11s.’ 
The reference mark L on the aame side of the track, 6.290 meters (17,38 feet) from 
the station in azimuth 180’ 66‘. 

County, J. 8. Bilby, 1920).--I(‘our milee north of Logam ort, qn the 

bridge No. 118-24, 100 yards north of Ernest Wolf’s residence, 2.320 metors (7.01 feet) 
weat of the west and neareet rail. The station, underground, and referonce marka 

meter ( It .13 feet) from the end of the curb. The station mark is a bronze tablet set in 

Third Street 2.446 metera (8.02 feet) south oft I, e southand neareat rail of the Michigan 

Knox (Caae Count 

Home ( C w  A ounty, J. S. Bilby, 1920).-0ne and one-half milee north of Logam- 

the weat aide of the track, 100 yards north of k- ichigan Avenue, 2 yarda nor& of the 

Lawn (Caaa County J. & . Bilby, 1920).-About 3) milos north of Logansport, on 

m~rka are b ronze tablets aet in concrete aa deecribed in notes la, 7a, and lla.1 The 

on the eaat aide of the track, 160 yarde north of railro a 2  brid e No. 116-08, one-half 

west aide oft 6 e track, ahout 200 yarde north of Read crowing, 40 yardaeoutgof railroad 

Laurence (Caaa County, J. S. Bilby, 1920 

Madieon 
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are bronze tableta set in concrete 88 deacrihed in notes la, 7a, and lla.1 Tho reference 
mark is on the opposite side of the track, 19.955 meters (06.47 feot) from tho station 
in azimuth 294' 51'. 

J. S. Bilby, 1920).-About 4+ miles north of L o w  ort, on 
the eaet side of the tracp, about 200 yards north of milepost T. I.1. 119,80 yarx  south- 
west of Mre. Stackhouse's residence, 8.339 motors (27.30 feet) oaRt of tlio enst and 
ncarost rail. Tho station, underground, and reference marks are Ironzo tablets eet 
in concreto aa described in notes la, 7a, and 31a.l Tho rofcrenco mark is on tho Bnme 

Marion ( C w  Count 

aet in concrete aa deecribed in  notes la, 7a, and 11n.l The reference mark is 12.140 
metere (39.83 feet from the station in azimuth 137' 09'. 

south of Lucerno, 30 yards north of the dirt-road croseing, 600 yards north of the mile- 
post T. R. 123,8.440 metere (27.09 feet) west of the wust and noarest rail. The station, 
underground, and reference marks are bronze tablpta set in concreto aa described in 
notes la, 7a, and 11a.l The referonoe mark L on the eame side of the track, 11.07 
meters (39.27 feet) from the station in  azimuth 142' 51'. 

J. S. Bilby, 1920).-About three-fourthe mile south of 
Lucerne, on the west si& of the track, three-eighths mile south of the milepost T. H. 
124, north of tho oaat bank of tho third cut south of Lucerno, 0.060 meters (19.88 feet) 
west of tho we& and nearest rail. The reference mark is on the eame sido of tho track. 
The station is marked by a 2 by 4 stake and a nail with a C ~ O R E  on the head. Tho ref- 
erence mark is a pine stake with an arrow sawed on the top pointing toward the station, 
and 9.21 meters (30.22 feet) from it in axhnuth 128' 21'. 

Luoerne (Caw County, J. S. Bilby, 1920).-About three-fourths mile north of 
Lucerne, on tho east side of the track, 80 ards south of mile ost T. €1. 125, 60 ards 
north of the south end of the b t  cut nocK of Lucerne, 6.239metars (20.4G feetfpat 
of the east and nearest rail. The station, underground, and reference marks are 
bronze tablets set in concrete aa deecribed in notes la, 7a, and 1la.I The reference 
mark is on the w e  side of the track, 17.08 metors (5G.04 feet) from the atation in  
azimuth 388' 23/. 

Boon (Caea County, J. S. Bilb , 1920).-About 14 miles north of Lucerno, on the 
weat side of the track, one-half mi& north of the milepoet T. H. 125,500 yards south of 
the first road crossin north of the Lucerne railmadstation, 330 yards south of A. W. 
Cary'e residence, 4.hO meters (16.78 feet) west of the weet and neareetml. The 
stabon underground, and roferonce marks are bronze tableta set in concreto aa d e  

.scribed in uotea la, 7a, and 13a.l The reference mark is on the same aide of the 
track, 9.270 motors (30.41 feet) from the station in azimuth 132" 60'. 
Montgomery (Cnss County, J. 9. Bilby, 1920).-Three miles north of Lucerne, 

13 nulee south of Grass Creek, on the west side of the track, 250 arde south of a wagon 
road crwraing, 160 yards north of milepost T. H. 127, on tho nord  end of the first curve 
north of Lucerne. 13.690 meters (44.92 feet) west of tho west and p w m t  rail. The 
station, underground, and roference marks are bronze tableta aet in concrete 88 de- 
scribed in notes la, 7a, and 11a.l The reference mark L on the eame side of the track, 
11.100 motors (36.42 feet) from the sfation in azimuth 189' W. 

Mo en (FultonCounty J. 8. Bilby, 1920).-About 13 milea eouth df Graea Creek, 
600 3 s  north of mlle oat d'. H. 128, on tho east aide of the track, on the fimt deep cut 
eout$ of Grnss Creek, t712 moters 28.58 feet eaat of the eaat and neareet rail. The 

on tho top. The reference mark ie on the m e  ciido of tho track, 10.005 meters (92.82 
feet) from the etation in azimuth 350' W. 

About 1 milea north of GIWE Creek, 

curve north of Grnsa Creek, 8.096 motere (28.33 feet) west of the west and neareet red. 
The station, undergroudd, and refe:ence marks are bronze tableta sot in cqncrete as 
(deacribed in notee la, 7a, and 118. The roference mark is on tho m e  side of tho 
track near the fence line, 10.295 meters (33.78 feet) from the station in azimuth 
160° SO'. 
Newton (Pulton Oounty, J. S, Bilby, 1920).-About 1 miles k u t h  of Kewanna, 

Ralph Hamilton's barn, 4.770 motom (16.66 feet) east of the east aud nearest nul. 

Maxth (CW b ounty, J. 5. Bilby, 1920) .4n  the weat side of the track 1 mile 

Monroe (Cam Count 

' 

station and roference marks are mar k k  ed by a by 4 pine stake with a nail and a 

on the w a t  eide of4he track, M) yard8 nortk&st of mi t epoet T. H. 131, on the fimt 

ron the east aide of tho track, 40 yards north of wagon ro8 d c d q ,  06 ynrds woet pf 

Chase (Fulton County, J. S. Bilby, 1920 

-I____-- - 
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The station, underground, and referenco mnrka nre bronzo t b l e t a  set i n  concreto w 
described i n  notes la, 7a, nnd 1111.' The roferelico mark is 011 tho anme aide of tho 
track near the fence lino, 10.005 meters (32.82 feet) from t h e  station i n  azimuth 292O 
51'. 
Noble (Fulton County, J. S. Bilby, 1920).-About three-fourtha mile muth of 

Kewnnnn, on the  west aido of the track, one-half mile north of milepoet T. IT. 134, on 
north end of first cut south of Kewannn, 200 ards south of switch signal, 10.07 meters 
(33.03 foet) wed of the west and neareet raiy. The station, underjgound, and refer- 
ence m n r h  nre bronze tablets set in concrete 118 described i n  notes la, 713, and 1la.l 
The refernce mnrk ia on tho aamo side of the track near tho fence line, 7.100 meters 
(23.30 feet) from the station in azimuth 140' 23'. 

Kewanna (lhlton County, J.. S. Bilby 1920).-About three-eighths of a mile 
north of Kownnnn, on tho west side of tho bnndalia b l r o a d  track, 130 yards north 
of milepost T. 11. 135, 200 yards enst of tho Chesapeake & Ohio Hailway station at 
Kewnnnn, 35 yard8 north of the  Vandnlia nnd the C'heeapenke & Ohio Railwa crossi 
4.04 meters (13.25 feet) west of the west and nearest hail. The station, u i d r g r o u 8 :  
and roferenco mnrka nre bronzo tablota set in concrete as describod in nota la  7a, 
and 1la.I The reference mnrk is on the  aame side of the track nenr the  fonce h e ,  
6.745 meters (which equals 22.13 feet, but the n o w  show a menaurcment of 20.56 feet, 
and it ia not known which ia correct), from the atatioii i n  nzimuth 155' 12'. 
Ohio (Fulton County, J. 8. Uilby, 1 9 2 0 ) . 4 p e a n d  one-half mileanorth of Kewanna, 

on the west side of tho trnck, 60 yards north of a wngon road crowing, one-half mi)e 
north of plilepoat T. LI. 136, 8.78 meters (28.80 foot) wost of the west nnd nearest rrul. 
The stakon, underground, nnd roference marka nre bronze tablets set in coiicrete as 
describedin notes l a ,  7a, and 11a.I Tho reforonce mark is on tho mmo side of the truck 
near the fence line, 11 .a meters (38.19 feet) from tho station iii azimuth 10' 47'. 
Orange (Fulton County, J. 8. Uilby, 192O).-Two miles no th  of Kownnnn, ou the 

weat mdo of tho track, 125 yarde south of milepoet T. IT. 137, 96yards north of a w a p n  
road crc& 10.675 meters (34.69 feet) west of tho weat and nearest nul. The statio!i, 
u n d e r g r o u z  and reference mnrka are bronze tablets set in concreto QS doscribed In 
notes la, 7a, and 11a.l Tho referoiico mark is on the  anme sido of tho track, 16.26 
meters (which equals 60.07 feet, but the  n o t a  show aplenaurement of 46.47 feet, and it 
is not known which is correct), !?om the station i n  avmuth 182' 46'. 

J. S. Uilby, 1920).-Four and one-fourth milea north of 
Kewnnnn, on the emt s i z o f  the truck, 150 yards north of milepost T. If, 139,400 ynrds 
south of a wagon road c r k n g ,  5oQ yarda north of a water tower, 5.030 meters (16.50 
feet enat of the onat and neareHt rnil. Tho station, umlerpound and referonce mnrka 
are 13 r o u e  tablets set i n  concrete  at^ deecribed in notes la ,  7n, and 1la.I The reference 
mnrk ie on the anine (ea&) d o  of.the track, 10.52 motem (34.51 feet) from tho station 
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Owen (Fulton Count 

in nzimuth 230O 13'. 
Park (Fulton County, J. S. Bilby, 1920).-Al)out 24 miles south of Delong, on 

the enst mde of the track. 190 vards south of n wagon road crossina, three-eiahts mile 
south of mi4pcet T. 11. 141, 6.39 moters (10.70 fe&) enat of the e&t and nokcat rail. 
The station, underground, and referonco marks nro bronze tablota set in concrete as do- 
scribed i n  notes la ,  7a, arid 1 h 1  Tho reforonco mnrk h on t h e  anlnesido of the track 
near the fence line 10.246 metors,. 33.61 foot) from tho station in azimuth 239O 25'. 

the  west side of tho trnck, 35 yards northweat of milepoat T. H. 142, 21.16 motors 
(69.39 feet) west of the wost and nearest rnil,. The station, undorground, and roferonco 
marka nre bronze tablcta set i n  concreto na described i n  n o t a  la, 7u, and 1111.l Tho 
reforence mark ia on tho anme side of tho truck nenr tho fence line, 7.77 motors (25.40 
foet) from the  station in azimuth 268O 28'. 
Delong (FuI,ton County, J. S. Bilby, 1920).-About one-eighth mile north of 

Dolong, on t h e  east sido of the trnck, 76  yard^ north of a wsgou road croesing 80 yard8 
north of the north end of tho statlon plntform a t  Dolong, 300 yarda north of rmlepost 
T. 13.143, 130 yards north of the northwest corner of the depot. The station, under- 
y d ,  and reference mnrka are bronzo tablets so t  i n  concreto as  doscribed in no& 
a, 7a, and lla.1 The reference markis on t!ie opposite side of tho track near tho fence 

line, 16.036 meters (52.01 feet) from the station in azimuth 96'' 06'. 
Porter Fulton County, J. S. Pilby, 1920).-About 2 milea north of Delong, on 

northwest of Mrs. Frnnk Ilawk's residence, 11.22 meters (36.81 feet) oaet of the eaat 
and nearest rail. The station, under ound, arid reference mnrka aro bronzo tablots 

Perry (Fulton dounty, J. S. U d by, 1920).-About 1+ miles south of Delong, 011 

the eaet ei 6 e of the t m k ,  three-eighths milo south of d e p o s t  T. H. 140, 200 yards 

set i n  concreto na doecribed i n  notes F a, 7 4  and 11a.1 Tho roforonco mark is on the 

1 Bw pp. 27 nnd 28. 
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wme side of tho track nonr the fenco line, 4.85 motera (15.91 feet) from the station i n  
azimuth 314' 30'. 

Poeey (Marshall County, J. S. Bilby, 1920).-About 14 miles south of Culver on 
the enat sido of the trnck, 3 yards north of a wagon road crossing, 26 ynrds soudi of 
milopost T. TI. 147, 325 yards south of a gravel pit 220 yards south of switch aignal for 
gravel-pit aiding, 2.11 motors (6.92 feet) east of the east and noarest rail. The station, 
underground, and rekrenco mmke nro bronze tablots set in concreta na described in 
notee l a ,  7a and lla. '  Tho reference mark is on the wme side of tho track, near 
the  enst-and-west fonce Iino, 14.07 motera (40.10 feet) from the station in  azimuth 
317' 06'. 

Putnam (hfarshall County, J. S. Bilby, 1920).-0ne mile south of Culver, on the 
west aide of the track, 270 ards south of milepost T. H. 148, 45 yards north of a road 
crossing, 100 yards south othfodborne ico plnnt, directly weat of the switch si nnl for 
ice-plant sidmg, 6.75 meters (18.80 feet) west of tho wost and noarest mi?. The 
stabon, underground, nnd referonce innrks are bronze tablota set i n  concrote aa 
dcacribed in  notes la, 7a, and 1In.l Tho rofercnce mark is on the same aido of the 
track, 3.01 meters (9.88 foot) from tho station in azimuth 91" 43'. 

Culver hlarahnll County, J.. S. Bilby, 1920).-About 100 yard! west of the railroad 

220 yards cnat of the switch aignal for siding, 80 yards south of P. G. Solomon's mer- 
chandise stgre, 2.75 motera (9.02 feet) o u t  of the east and nearest rnil. The station 
nnd underpound marks aro bronze tablota set i n  concreto as doscribed in notes I n  

atation at  d ulver, on tho east a d o  of tho track, 325 ynrde onat of rnilrond bndge 148-26, 

and 7n.I 
Randolf (hIarshal1 County, J. S. Bilby, 1920).-About one-fourth mi10 north of 

Culver, on the east side of t h o  trnck, 275 ynrds north of milepost T. 13. 149,150 yards 
north of switch eignnl for aiding, 100 yards south of a road crossing, 13.34 meters 
(43.77 feot) onst of tho east nnd nearest rail of tho main trnck. Tho station, under- 

There is no rofercnce mark. 

ground, and reference marks nro bronze tablob set in  concreto, deecribed i n  notee 
la, 7a, and lla.' The reference mark on tho aamo aide of the track nom the fence 
line, 0.885 meters (32.43 foet) from tho station in nzimuth 233' 13'. 

Riple (hfarshnll County, J. S. Bilby, lD2O).-Two miles north of Culver on the 
east side of tho track, at tho second curve north of Culver, 650 ards north of the 
road crossing, on tho north end of the second cut  north of Culvor 6ilitary Academy, 
5.48 metors (17.98 foot) cast of tho cast and noarcst rail. Tho station, underground, 
and rcferonco marks aro bronzo tablob eot i n  concrete'na described in notes la 7n, 
and l l ~ ~ . ~  The refurenco mark is on tho m e  sido of tlio track near the f m C Q  h e ,  
12.78 meters (41.93 feet) from tho station in nzimuth 256O 18'. 

Ruah (Marshall County, J. S. Bilby, 1920 .+bout Z i  miles north of Culver, on 

south of the Vandalin-Nickol %lab crwing, 50 yards east of II. S. McGownn's r& 
donco, 6.85 meter8 (19.20 feet) enst of tho east and nenrest rail. Tho station, under- 

ound, and referonce marks are bronze tablets set in concreto as describod in notes F a, 71, and 1Ia.l The reference mark is on tho aamo aide of the track near the fence 
line, 17.52 motors (57.48 feet) from the  station i n  nzimuth 0' 02'. 

Hibbard (Marshall County, J. S..Bilb 1920).-On the woet side of the track, 
one-fourth milo north of IIibbard railrondrh.ation, 1G5 yards north of milopoat T. H. 
152, 6 yards south of tho north switch signal for the siding, 2.625 metars (8.62 feot) 
west of tho west nnd nearest rail. Tho station is marked b y  a 2 by 4 stake with a hail 
in the top. Tho refcrolm mark is tho same, and is 10.826 metors (35.62 feet) from 
the station in nzimuth 118' 27'. 

"ve miles aouth of Plymouth, on 

of tho finst CWQ north of hibbnrd threo-eighths mile north of the milopcat T. 1.1. 155, 
east of Twin Lakes, 90 yards southweat of George Nickol's rkdonco,  40 yards north 
of tho road crossing, G.315 incters (20.71 fcot) enat of the eaet and nearest rail. The 
station, underground, and reforonce m a r h  nro bronze tablets set in  concreto aa de- 
scribed in notos la ,  7a, nnd 1 h 1  Tho roforonco innrk is on tho m o  sido of the 
track, 8.046 meters 2G.40 foot) from tho station i n  azimuth 287' 40'. 

on the west sido of tho enndahn %goad, tkroe-eighths mile south of the  milepost 
T. €1. 150, 25 yards west of the road crwaing, nlso on tho north ond of the first roveme 
curve north of Ilibbard, on tho Qxtcneioii of tho northern tangent, also on tho west 
bnuk of a deep cut, 13.250 motors (43.4 foot) west of the weat and n o m t  rail. Tlio 
station, underground, and reforonce marks are broiuo tablets eet in copcrete ne 

the cnat a d e  of tho track, 125 arda south o t' mlopcat T. H. 151, three-fourths milo 

Spencer (JIarshnll County, J .  S. Bilby, 1020 
tho eaat &do of tho track 4 milos north of Ilib 1.-" ard, on tho oxtenaion of the  tangont 

Twin (Marshall J ount J. S: Bilk , 1920 -About 44 milos south of Plymouth, 

1800 pp. 27 and 28. 
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deacribed in notee la,  7a, and 11a.l The referonce mark is on the same side of the 
track, 8.47 metefa (27.79 feet) from tho station in azimuth 31' 4V. 

Joseph Marshall County, J. S. Bilby, 1920).-Two mi la  south of Plymouth, on 

east of J. M. Black's barn, 25 yards north of lane leading from said barn, 6.355 meters 
(20.85 feet) west of the west and nearest rail. The station, underground, and refer- 
ence marks are bronze tablets set in concrete as described in nota  la,  7a, and 1la.l 
The reference mnrk is on the same side of the track, 13.195 meters (43.29 feet) from 
the station in azimuth 72' 36'. 

Starke (Marshall County, J. S. Bilby, 1920).-About 13 miles south of Plymouth, 
on the eaet aide of the tmck, 220 yards north of tho milepoat T. B. 158 50 yards north 
of the north end of the second curve south of Plymouth, 25 yards north of the battery 
box for the semaphore si la1 system, 2.770 meters (9.09 feet) east of the eaat and 
nearest rail of the Vnn&a hilroad. The station and underground marka are 
tableta set in concrete aa described in notes l a  and 7a.l There ls no reference mark. 

Stuben (Marshall County, J. 8. Bilby 1920).-About one-sixth mile south of 
Plymouth, on the eaat aido of thevandalia h l r o a d ,  130 yards south of street crowing, 
60 wrds north of the semaphore si nal, 190 yards south of the Pennsylvania pailroad 
mdn-line croeSing, 2.000 meters p8.63 feet) east of the eaat and nearest rail. The 
station and underground marks are bronze tableta set in concrete as described in 
notes la,  and 7a.I There ls no reference mark. 

Plymouth (hlarahnll Count , J. 5. Rilby, 1020).-On the north end of the Vandalia 
Railrond.station latform a t  PGmouth, on the east side of the track, 100 yards north 
of the rmlepost 'l! 11. 159, 46 yarcls south of the West Garre Street c r d n g ,  30 y a r e  
south of the watchtower, 1.570 meters (5.15 feet) eaat of the east and nearest rail, 
0.790 meter (2.69 feet) emt of tho platform curb. The station mark is a bronze tablet 
set in cement in the brick pavement which forms tho railroad station platform. There 
ia no reference mark. 

Bullivan (Marshall County, J. 8. Bilby 1920).-0n the wost side of the track, 
14 miles north of Plymouth, 190 yards south of milepost T. H. 160, 190 yards north- 
west of the box factory, 80 yards north of the box-factory siding, 1.426 meters (4.67 
feet) woet of the west and nearest rail. The station, underground, and reference 
marka are bronze tableta set in concrete aa described in notes l a ,  7n, and 1la.I The 
reference mark is on the oppOeite aide of tho track, 29.09 moters (95.44 feet) from 
the station in azimuth 321' 16/. 

Switzerland (Marshall Count J. S. Bilb 1920).-About 2 miles north of 
Plymouth, on tho west side of tk Vandaha k l r o a d ,  three-oightka mile north of 
the milepoet T. 11. 101 on the south edge of the second deep cut north of PI mouth, 
100 yar+ weat of Mrs. hlizabeth Rober's reaidence, 16 yards north of the road;eading 
from said remdence acrm the track to the west, 7.770 meters (25.49 feet) west of the 
west and nearest mil. The station, underground, and reference marh  aro bronze 
tablets set in concrete aa described in notos la, 7a, and lla.1 The referenco mark 
is on the same aide of the track near the fence line, 6.545 meters (21.47 feet) from 

the west si 6 o of the track, one-fourth mile south of the milepost T. II. 158, 200 yards 

the station in,azimuth 120' 23'. 
J.  S. Bilby, 1920).-About 43 milos north of Plymouth, 

on the east side of Vandaga track, 30 yards north of the rond c r k n g ,  onc-oi hth 
mile north of milepoet T. H. 163, 35 yards north of tho switch signal for the m&g, 
thrke-fourths mile south of the water tank, 6.100 meters (20.21 feet', east of the east 

Harrie (hiarshall Count 

and nearest rail of the Vandulia tracks. 'The station, underground, and reference 
marka are bronze tableta set in concreto aa described in notes la, 7a, and 1la.I The 
reference mnrk ifl on the aame aide of the track, 6.87 metora (21.88 feet) from the 
station in azimuth ,272' 61'. 
Ti pecanoe (Marshall County, J. 8. Bilby 1920 -Three miles south of Lapaz, 

on tEe west Bide of tho track, 425 yards north of tke mlroad station at Harria, 60 
yards south of thwnorth switch Signal for dding, one-half mile north of the wnkr 
tower, 6.08 meters (19.95 feet), west of the w a t  and nearest rail. The station. under- 

und, and reference marks-are bronze tablets set in concrote aa described in notes 
7a, and 11a.l The reference mnrk ie on the mme ado  of the track, 11.62 metom 

(37.79 feet from the station in  azimuth 174' 14/. 

La az rrulmad station, on the oaet mde of the track, one half milo south of mlepost 
T . 5 .  107,40 yards north of a wagon road crowing 6.310 meters (20.70 feet) cast of tho 
eaat and nearcat mil. The stationl underground, and roference marks are bronze 
tablets sgt in concrete aa described in notes la,  7a, and lla.1 The reference mark is 

Lapaz. ( t arehall. County, J. 8. Bilby, 1920).-About three-fourth mile south of 
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on the same side of the trnck near the fonco linq 8.285 meters (27.18 feet) from the 
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station in  azimuth 301' 49'. 
Union (St. Joseph, J. S. Bilby, 1920).-About 24 milea aouth of Lakovillo, on the 

west side of the track. 380 vards south of waeon road cminp .  ono-half m l e  south of 
milepost 'l'. H. 170, on oxtheion of south tar;brent of first cur% north of Lapaz, 7.495 
metera (24.69 feet) west of the west and nearest rail. Tho station, underground, and 
roferenco marks are bronze tablets set in concrete 88 described in no ta  la ,  7a, and 11% 
The reference mark is on the m e  side of the tmck near the fence line, 8.346 m e w  
(20.82 feet) from the etation in azimuth 117' 39'. 

Xourhese (St. Jmeph, J. S. Bilb , 1920).-About 1 milea south of Lakevillo, on 

crossing, muth end of the second curvo south of Lakeville, 13.470 moters (44.19 feet) 
ea& of the east and nearest rdl. The utation, undergmund, and reference marks are 
bronze tableta set in concrete as doscribcd in notes l a  7a, and 1la.I Tho reference 
mark is on the 8ame side of the track near the fence line, 13:lO meters (42.98 feet) 
from the station in azimuth 189' 23'. 

J. S. Uilby, 1920).-About three-fourtb mile south of 
Lakeville on the west bantof the first cut south of Lakeville, 70 yards south of 
N. Eldred's reaidence, 26 yards from I,akeville-La az highway, 165 yards south of a 
road c r d n g ,  40.740 meters (153.35 feet) wset o?the west and nearest mil.. The 
mtation, underground, and reference marks are bronze tablets sot in concrete a~ de- 
scribed in notee la,  7a, and l la.  l The reference mark is on the Bame side of the 
track, 29.47 meters (96.69 feet) from the station in azimuth 331' 48'. 

Btatea (St. Joseph County, J. S. Bilb , 1920).-0ne mile north of Lakeville,. on 
tho enat Ride of the track, 15 yards north ora road crossin the fimt north of Lakevrlle 
and throe-eighths mile south of milepoet T. H. 173, ?'.& metem. (23.13 feet) eaat ok 
the ea& and nearmt rail. The station, underground, and reference marks aro bronze 
tablota set in concrete as deecribed in notee la, 7a, and l la.  The reference mark 
is on the aame side of the track near .the fence line, 9.26 meters (39.38 feet) h m  
station in azimuth 22G' 00'. 

=berry (St. Joseph County J. S. Bilby, 1920).-About 44 miles north of Lako- 
ville, on the ea& side of the track, ona-half mile north of milepost T. H. 176,326 yards 
south of road crossing, 325 yards we& of Michael Wilhelm's midence, 7.767 meters 
(25.46 feot) east of the east and nearest rail. The station, u n d e p u n d ,  and reference 
marka aro bronze tableta set in concrete aa doacribed in notes la,  7s nnd 1la.I The 
reference mark is on the .game (east) side of the track near the fence fine, G.40 metore 
(17.72 feet) from tho station in azimuth 398' 41'. 
Peacock (St. Jose h County J. S. Bilby, 1920).--Six mi la  aouth of South Bend 

on the meat eide of &e track, 450 yards south of a xoad crowing, 860 yards south of 
milepoet T. H. 178, 6.775 motem (18.95 feet) weet of the weet and nearest rail. The 
station, underground, and reference marks are bronze tablets sot in concrete as de- 
scribed in n o m  la, 7a, and Ila. l The reference mark is on the m e  side of the 
track near the fence line, 0.06 meters (31.69 feet) from the station in azimuth 63' 101. 

W e b  (St. Joeeph County, J. 8. Uilby, 1920);-About 63 milea aouth of South 
Bend on the west side of tho track, ono-fourth mile north of mlepoat T. H. 178, 450 
varde south of road crowing, 8.41 meters (27.60 feet) +vest of the we& and nearest rail. 
'l'he station, underground, and reference marlra are bronze tablets Eet in concrete 
aa deecribed in notea la ,  71.3, and l la.  The ref6rence mark ia on the eame aide of the 
track near the fence line, 6.316 moters (17.44 foet) from the station in azimuth 134' 48'. 

Lloyd (St. Joseph County, J. S. Bilby 19!20).-About 14 milea south of South 
Band, on tho wt mde,of tho track, 660 yards north of a road crossing, near the middlo 
of the fence enclosin6 lprge factory ~ l t e ,  9.60 meters (31.60 feot) wt of the east and 
nearest rail. The station, underground, and referonce marks aro bronze tablets 
set in concrete B^S dwcribed in no& la, 7s, and Ila. Tho reference mark is on tho 
same sido of the track near the fence h e ,  8.836 meters (28.99 foet) from tho staaon 
in azimuth 357O 26'. 

Studebaker (St. Joeeph County, J. 8. Bilby 1920 About 11. milea south of 
South Bond, on the eat side of the a k ,  200 yards sou&% foundry, 130  yard^ north 
of switch Rignal which joins railrod to electric line. The Rtation and referonce mark 
are stakes with nails in the tops. The reference mark iR on the east side of the track, 
11.885  me^ (30.00 feot) from the @?tion in azimuth 200' 13'. 
M t h  (St. Joseph County, J. 6. Bdby, 1020).-0no mile from the center of South 

Bend, in the Ruburbs, on the omt side of the track, on the extenaon of the northern 
tangent, 150 yards aouth of milopost T. E. 181, 125 yards south of International India 
Rubbor Corporation factory, 26 yards Routh of railroad hridge 180-38, 3.03 metem 

tho 9 t  side of track, 30 yards sou& of milepost T. d . 171, 80 yards north of mad 

Aman (St. Josopli Count 

_ _  .- . . - _- -- --.--____ - 
1 SBo 111). 27 and ZU. 
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(9.94 feet east of the eant and nearest rail. The etation, and underground marks arc 

mark. 
Indiana (St. Jose h Coun6y, J. S. Bilb ,192O).-Seven blockssouth of the Vandalia 

depot a t  South Ben%, on the east side orthe track, in center of Indiana Avenue, 76 
yards west of hfain Street, 10 yards south of south end of International Lumber Co., 
75 yards southenat of South Bend Foundry Co., 1.61 meter (5.28 feet) east of eaat and 
nearest rail. The station is marked by a bronze tablet set in center of concrete street. 
The reference'mark is a bronze tablet set in the concreto curling of street, 20.285 

bronze ta 1 )leb set in concrete as described in notes la, and 7s.' There iB no reference 

South Miami Street, 4.42 meters (14.60 feet) from the station in azimuth 87' 08'. 
1920).-About 1 miles east of New York 

southeest of the watchman's shelter, 26 yards east of the Vernon Street crossing, 380 
yards wcat of .milepwt B 425, and 9.455 metere (31.02 feet) south of the south and 
nearest rail of the eastbound track. The station and undfrground marks are bronze 
tablets set in concrete a described in nom la and 7% The reference mark is a 
bronze tablet set in the edge of tho concrete sidewalk and i s  on the WQ side of the 
track, 30.656 meters (34.63 feet) from the etation in azlmuth 40' 35'. 

Bouth Bend west base (St. Josoph County, J. S. Bilby, 1020).-About 23 miles 
eaat of South Bend, on the south side of the New York Central track, 225 yards south- 
west of the entrance to Sprin brook Park, 100 yards emt of the firet deep fill east of 
South Bend, 130 yards east o f  milepost C 88, 650 yards we& of the. Remaphore signal 
451-2, and 2.265 meters (7.43 feet) south of the south and nearest rail of the eaatbound 
track. The station, reference, and underground m r k s  are bronzo tableb set i n  con- 
crete aa described in notee la, 713, and 11a.l Tho reference m r k  is on the op site 

South Bend east base (St. Josoph County, J. S. Bilby 1920).--One mile west 
of Mkhawaka depot, on the north side of tho New York Central lines, 4 yards northwest 
of the South Meridian Street crossing, 1 meter west of the owt sidewalk of South Mori- 
dian Street and 3.77 metere (12.37 feet) north of the north and nearestrail of the weat- 
bound track. The station, underground and reference marh are bronze tabiete set in 
concrete ae deecribed in noten la, 7a, and 11a.l Tho referonce mark irr on the oppuaite 
side of the Htreet near the pavement, 11.05 metem (38.22 feet) from the station in 
azimuth 87" 01'. 

Lfnuoln (St.  Joseph County, J. 8. Bilb 
Central depot at South Bond, on the soutkside of New Yor t Central track, 16 yards 

side of the track, 10.075 meters (33.08 feet) from the station in azimuth 182" 05 p" , 

U. 8. LAKE SURVEY TRIANGULATION, NORTnERN INDlANA. 

PRINCIPAL POINTS. 

Reading (U. S. L. 8. (Hillsdale County Mich. U. %.Lake Survey, 1878).- 
In aec. 26 T. 7 S., R. 4 d,, on the grounds ot tho Cdby Wnnger Co. factory, in the 
villa e of heading. The elevation of the ground at  tho station above the mean level 
of L L e  Michigan ia 627.2 feet. The station is marked by two stone posta in the usual 
manner. Three reference poetti are sot as follows: One bearing N. 48' 28) E., distant 
135.8 meters (445.6 feet), one 8. 83" 12' E., dietant 102.9 metere (337.0 feet), and one 
N. 8 6 O  20' W., distant 147.8 meters (484.9 feet). The southoast cornor of the Colby 
Wringer Co. factory ie dietant 60.26 meters (164.9 feet) N. 61" 06' W., the northwest 
comer of section 28, bein the corner of sections 22,23,20, and 27, boars N. 44' 11' W., 
distant 716.32 metors (2h6.8 feet), and the northeast corner of section 26, which ie 
the comer of aections 23,24,25, nnd 26, bears N. 65" 66/ EU" E., distant 1238.9 motera 
(4054.8 feet). -_ _- - - _. _______ 

18ee pp. 27 and 28. 



TRAVERSE AND TRIANGULATION IN INDIANA. 55 

Quincy (U. 6. L, 8.) (Branch County, Micli.,, U..S. T,ake Survey, 1878 .-About 
2 miles aorthweatcrly from Qmncy rmlroad stahon, in tho SW. ROC. 8, 4. 6 S., R. 
6 W.,. on ground which ia at an elevation of 478.9 feet above the mean level of Lake 
Michigan. The station is mnrked by'two stone wta. Three stone reference poata 
were set, one S. 18" 02/ W. distant 41.6 meters 1g.2 feet), one rJ. 10' 63/ W. distant 
46.26 meters (161.7 feet), and one N. 36' 13/ E. &stant 181.5meters (595.6 feet). The 
first two are approximately on the line between sectiona 7 and 8. Tho quarter-eechon 
corner at  the mddlo of the south aide of section 7 beam S. MI" 66/ 10" W. and is distant 
980.6 meters (3216.9 feet). 

LOCated 
about 3 milea southweat of the villa e of Fremont in sec. 31 T. & ?:%.- 14 E., on 
ground at  an elevation of 660.2 foet &ove the l e d  of Lake hlfichigan. The station is 
marked by stone po~te. There UQ three stone roferenco )oats, one N. 22' 00' W. 
distant 40.6 meters (162.0 feet) one S. 6' 15/ W. distant 65% meters (182.7 feet), and 
one N. 42' 29/ E. 22.9 metora (76.1 foot). The NV. cor. sec. 31 beam N. 28' 10' W. 
and is distant 834.6 metera (2738.2 feet). 

Bronaon (U. 8. L. 8.) (Branch Count , Mich., U. S. Lake Survey, 1878).-About 
3 miles westerly from Bromon, in the SE. {of SW. +Ret. 18,T. 7 S. R. 8 W., on ground 
at  an elevation of 410.4 feet above the level of Lake Michigan. Tho station ia marked 

two stone oata. There are throe etono reference pceta, one N. 40" 13' E. distant 
36.6 metors 649.4 feet), one N. 85" O W  E. distant 68.G meters (226.1 feet), and one 
S. 30' J2' E. &$ant 110.4 meters (381.9 feet). The quarbr+ection corner on the 
south ado  of section 16 beam S. 19" 07' E. dlstant 208.9 meters (086.4 feet). 

Mongo (U. .S. L. 8.) (La Grange Coutty, U. S. Lake Survey 1878).-Abo 
three-fourthe d e  northeast of Mongo fills, an sec. 4, T. 57 N., R. 11 $., on p y  
an elevation of 446.6 feet nbove the mean level of Lake Michigan. The 8 on IE 
marked by stone oets. There are three stone reference marks, one S. 6JWl E. die- 
tant 28.6 metem $3.8 feet), one s. 14" 1~ E. distant 16.7 meters (&1.6feet), and one 
9. 67" 03/ W. distant 30.1 metars (98.8 foot). The corner of sectione 4, 6, 8, and 9 
is 5. 22" 44/ 00" W. dietant 873.6 motcrs 28G6.8 feet). 

Bhermas (U. 8. L. 8. (St. Joso h b ount Mich. U. S. Lake Survey 1878).- 
About 4 milee northwest o 2 Sturgia, hkch., in tko NE. 4 sec. 22, T. 7 S., R. 10 W., on 

ound which is nt an elevation of 4a .7  feet above tho moan level of Lake Michigan. 
Fhe station ia marked b :tone poets. There are throe stone reference marks, one 
S. 28' 68' E. dustant 45.grnetea 150.0 feet, one S. 21° 16' W. distant 41.7 meters 
(138.8 feet) and one N. 70" 17' W. k$nt2(3.8 motere (87.8feot). The quartar-section 
corner on &e south side of sechon 22 UI S . a 0  So/' W. &atant 921.0 meters (3021.6 
feet). 

Van Buren U. 8 ,  L. 6.) (La Grange County, U. S. Lake Survey, 1878).--located 
inNW. ofsec. Q 3, T. 38N.,  R. 8E.,atanelevahonof369.7feetabovethomeanlevel 
of Lake k h i g a n .  The station ia marked by st on^ post. Thoro are three stone refer- 
ence poste, one s. 3' 2@' 1%'. dietant 130.0 meters (428.6 feet , one N. 22" GY W. distant 
27.8 motem (90.0 feet), and one S. 89" 11' E. distant 176. B motem (677.1 feet). The 
quarter-section corner on the waet ado of section 33 iS S. 65"44'W, distant 762.4 meters 
(2468.6 feet). 

1B78).-About 8 
miles wost of white Pigoon w e ,  inxll~.  of ~ e c .  30, T. 7 s., R: dh., a t  an elevahon 
of 388.4 feet above the mean level of Lake bchigon. Tho etation is mnrkd by stone 

There aro throe &me reference posta, ono S. 48" 02/  E. distant 168.6 meters 
613.6 feet), one N. 73' 2Y E. distant 120.0 motors (386.7 feet), and one N. 73' 24/W. f tant "' 108.3 metors 35C.3 feet). The quartor-eoction corner on tho west aide of E I X ~ ~ O R  

36 is 9. 60" 6Y 03// \V. dietant 1304.0 metem (4278.2 feet) 
U. 5. Lak&Survey, 1878),-About 3 

mileaeouth of Briatol in the SW. f. 8 ~ .  2, 8 3 7  N., R. 8 E., at an elavatmn of 388.5 
feet above the mean ievol of Lake Michigan. The etation is marked by stone poau. 
There we throe stone reference yoste, one S. 27" 2W W. distant 13.6 meters (44.3 feet), 
one N. 1 6 O  01' W. distant 23.0 metors (77.4 feet), and one N. 26" 44/ E. distant 96.0 
meters (311.7 feet . The corner of sections 2, 3, 10, and 11 ia S. 62" 43' W. distant 

C d v h  (U. 8. L. S.) (caw Oounty, Mi&., U. 8. Lake Survey, 1878 .-About 7 
milea south of Vandalin, about 7 inilea southeast of Cnesopolie, in tho Nd .  4 soc. 27, 
T. 7 9. R. 14 W., a! an elevation of 429.3 feet abovo the mean elevation of Lako Michi- 
gan. $he station m marked by stone poatc). There nro threo stono reference poats, 
one N. 69O 28/ E. distant 44.0 metem 140.3) feet. one S. 2 1 O  3V E. diatunt 87.6 mobm 

' Fremont (U. 8. L. 8.) (Steuben County, U. S. Lake Surve 

-' 

Porter (U. 8. L. 8.) (CUM Coun Mi&. U. S. Lake Surve 

Jeffernon (U. 8. L. 8.) (Elkhart Count 

350 metem (11.60 1 eet). 

(287,l feet), and ono*S. 9' 47' W. d ktant 82.1 meters (269.4 feet). Tho quarter- 
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section corner on the west Bide of section 27 is S. 67' 07/ 30N W. distant 1004;6 meters 
(3295.6 feet). 
Milton (U. 8. L. 8.) (Cass County, hfich., U. 5. Lake Survey 1877; 1930).-In 

Milton Township, 4 miles east of Niles, in the SE. ECC 4, T. 8 d., R. 1G W., at an 
elevation of 314.1 foet above the mean level of Lako kfichignn. The station is mnrked 
by stone posts. There are three stone reference posts two on the east Ride of the 
highway which is just west of the station, one S. 62 30/ h. distant 131.8 metors (432.4 

. feet), and one N. 62O 03/ W. dmtant 130.9 meters (429.4 feet), and the third is at the 
center of section 4, N. 32' OG' W. distant 230.4 motors (766.0 feet). The corner of 
sections 4, 6, 8, and 9 is R. 67O 12/ 46// W. distant 1113.7 meters (3063.9 feet). 

U. S. Lake Survey, 1877. 1920).-About 3 
miles southeast of South Bend, in the Nd: sec. 20 T. 37 N., R. 3 d., at  an elevation 
of 309.3 feet above the mean level of Lake kchigrin) The station is marked by atone 
posts. There are three stone reference oak, one k. 86' 30/ E. distant 99.7 meters 
$327.1 feet), one S. 7' 37/ E. distant 4 d  meters (137.6 feet), and one 8. 61' 68' W. 

The corner of sections 17, 18, 19, and 20 is N. 63' 
61' W. diatant 788.4 metera (2686.6 feet). 

1877).-About 2 

T. 37 N R. 1 W., at an elevation of 332.2 feet above the mean level of Lake Michigan. 
The stayion is marked by a stone oat. There are three stone reference oats, one 
N. 52' 16' W. diatant 16.1 meters 762.8 feet), one S. 86' 1G/ E. distant 18.4 meters 
(47.3 feet), and one S. 18' 24/ W. dktant 8.7 meters (28.5 feet). The corner of sections 
2, 3, 10, and 11 is N. 39' 09' 3W W. distant 1640.9 meters (6383.6 feet). . 

Bertrand (U. 8. L. 8.) (Berrien County, Mich., U. S. Lake Survey, 1877 .-About 

elevation of 356.9 feet above the mean level of Lake f ichgan .  The station is marked 
br a stone oat as dmcrihed in note 16.' There are three stone reference posts, one N. 
2 13/ W. cfktant 13.11 meters (43.0 feet), one 5. 84O 13/ E. distant 9.69 motors (31.8 
feet), which is on the line between sectiona 14 and 16, and one at  the corner of sec- 
tions 14, 16, 22, and 23, 8. 2' 46) 46// E. distant 309.7 meters (1016 feet). 

Ualena (U. S..L. 8.)  .(%pork County,.U. 6. Lake G w e y  1877).-About 4 miles 
northwest of Rolling Prame, one-fourth mile northeast of tr schoolhouse and cemetery 
at  the corner of sectiona 31 and 32, in the SW. sec. 92, T. 38 N., R. 2 W., at an ele- 

by a stone oat aa described in  nota 16.' There are three atone reference oats, one 
8. 32' 24/ b..distant 60.0 meters (197 feet), one 8. 84' 19/ W. distant 6 x 1  meters 
(203.7 feet), and one S. 84' 43/ E. distant 36.6 meters (120 feet). A land survey stone 
on the south line of aoction 32, one-fourth mile eaat of the southwest corner of that 
section, is 8. 8' OW E. distant 214.0 meters (702 feet). 

1874).- 

the vicinity, i n  the SW. sec. 36, T. 6 S., R. 20 W., at an elevation of 2405 feet above 
the mean level of Lake dichigan. The station is marked by a stone oat as described 
in nota 16.' There three stone reference posts, one S. 43' 34/ %. distant 19.37 
meters (03.6 feet), one N. 46' 34/ W. distant 7.68 motors (24.8 feet), and one N. 74' 
12/ E. dmtant 22.25 meters (73 feet). The southeast comer of section 36 is S. 62O 
Olal E. distant 1038.8 meters (3408.6 feet). This station waa reported "not found" 
in 1907. 

Michigan City, 1877 (U. 8. L. S.) (Laporte County, U. 8. Lake Survey, 1877).- 
Lost. 

Springville U. 8. L. 8.) (Laporte County, U. S. Lake Survey, 1874).-In the SE. 
aec. 10, T. 37(N., R. 3 W, 13 meters (14 ardB north of a privato road, 246 meters 

1268 yaxb) west of the road loading Bout{ to l!a€'orte, and near the south edge of a 
grove of high timber. The station is marked by a *-inch drill hole in the to of 
a dressed -ne 6 by 6 by 24 inches, sot vertically in the ground with ite top 24 feet 
below the surface. Two reference stones are aet m the road east of the etation on0 
bearing N. 63' 43/ E. d h n t  273.81 meters (898.3 feet) and the other S. 86' 1& E. 
diatant 246.25 metors (804.6 feet). A third reference oat is 8. So 16) E. (magnotic) 
distant 13 meters (42.7 feet). Tho BE. cor. BBC. 10 is 8. bo 00' E. diatant 262.46 metore 
(828.3 feet). 

Otis (U. 8. L. 8.) (La orte Count U. 9. Lake Burvey, 1874).-In mc. 10, T. 36 
N., R. 4 W., 36 motare (lk feet) m u t t  of an east and we& road, and 63.6 meters (208 
feet) east of the section lino between sections 9 and 10. Tho station is marked by a 
+inch drill hole in acutstone 6 by 0 by 24 inches, so t  vertically in the ground with tho 

Penn (U. 8. L. 8.) (Rt. Joseph Count 

istant 69.6 meters (228.3 feet). 

Carlisle (U. 8. L. 8. (St. Joseph Oounty, U. 8. Lake Surve 
miles southweat of Carlia 1 e, on what is known aa .Jarrett's Hill, in t k  SE. + of sec. 1.1, 

4 miles south of Buchanan, in the southemt corner of :e:. 16, T. 8 8., R: 1 2 ,w., at an 

vation of 376.9 feet above the mean level of La t, e Michigan. The atation is marked 

About three-fourths m l e  nort i west of Brown railroad stabon, on the hi pest hill in 
Bald Tom (U. S. L. 8.)  Bemen County, Mich., U. S .  Lake S q o  

1 Bee pp. 27 nnd 2.8. 
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top about 3 foet below the surface and directly abovo this is another &no rising to 
mthin  G inchos of tho surfsco. Two roferonce atonoa am eet in tho road north of tho 
station. OnQ is N. 45’ W. distant 40.30 metore (161.9 feet): and the othor is N.  38’ 80’ 
E. d i a h t  47.32 motcm (166.2 foet). The comor of sections 3, 4, 0,’and 10 beam N. 
Bo 08‘ 26” W., djBtant 441.7 motera (1449 feot). 
Mfllere U. 8. L. 8.) (Lake County, U. S. Lake Sunre , 1874).+n a sand dune, 

about 2 m’ I es northeast of Millers station on the Lake Sxore & Michinan Southern 
Railway, in aec. 33, T. 37 N., R. 7 W., on und which is at an olovat ik  of 128 feet 
above the mean level of Lake Michigan. %e station is marked by a stone poet sot 
with the top 2 foet below the surfaco of the Thero are three atone referonce 

osta, one north (magnetic) 3.77 motera (12.f%?):One south (magnetic) 3.74 meters 
712.3 feet), and one west (magnotic) 4.9 metora (10 foot). Thia station WBB reported 
“not found” in 1808. 

Shot Tower (U. 8. L. S.) (Cook County, ill., U. S. Lake Survey, 1874).-The 
tower wag not i n  exkenco in  1908. 

BVPPLEMENTARY POINTB. 

Michigan Oity 1008 U. 8. L. 8.1 (Laporte County IT. S. Lake Survey, lOOE).- 

mrles northeaetoAy from the harbor entrance of g i c h i p n  City, 260 metem from tho 
shore of Lake Michigan, and 900 meters northwester y from tho hfichigan Central 
Railroad, xn aec. 22, T. 38 N., .R. 4 W. Tho station is marked by a 40-ponny nail 
in the top of an qak post whwh is about 4 feot lon and 6 inchos square, set vertically 
in the ground w t h  tho to 3 foot below tho Burface. Tho ground at tho station is 
about 146 foet above Lsko%fichigan. 

Field (U. 8. L. 8.) Porter County u. 8. Lake Survey, 1908).-On roporty 

at Michigan Cit on tho summit of tho ighest sand hill in the vicinity, about 100 
metora (110 yar i i )  from tho lake, and 200 motors (220 yards) wost of a ditch which 

marsh south of tho hills. Thoro are a fow pino trees on tho north side 
:?%l$lYut tho timber m mostly scrub oak and brush. The station is marked by 
30-ponny nail set point up i n  a block of concreto G by (i by SG inchos set BO aa to pro- 
ject about 2 inchos abovo the surface of the ground. Tho top of tho monument is 
marked “U. S. 1908.” 

Hoosier  (U. 8. L. 8.) (Lapoyte Couqty, U. S..Lake S w e y ,  1008 .-About three- 

hifl at the west ond of Rwier  Slide. The station L tho conter of a gaa pipe which 
ia driven sevoral feet into the ground with tho top about fluah with tho surfaco. 

Uity West  (U. 8. L. p.) (Pprter County, U. S. Lake Survey, 1908).-About 8f. 
miles westerly from hlichi n City, about one-fourth milo east of a crook which flows 
into the lake, 300 metcrs BO yards) buck from tho lako shore, on tho summit of the 
hi heat and most westerly of throe prominent hills, tho emtem ono of which ia known 
aa8Mount Tom, and the conter ono is nearest to the lako. These hills are covered 
with scattcring scrub timber. The station is marked by a 30-penny nail art oint 
up in a block of concreto, G by 6 by 38 inches, set vortically in the ground wi& the 
)p projectin,! about 1 inch above the suhce .  Tho top of the monumont i~ marked 

miles from Michigan City, Q# milos from Gary Earbor, on tho kghost hill, covore! 
with scrub timbor, i n  tho section botween Duno Park and the lake, and about one- 
fourth mile from tho lake. The station is marked by a 30-ponnv nail set in a concrete 
block about 6 by 0 by 36 inchee sot so that  tho tq pro’ecta about 1 inch abovo the 
surface. Tho top of tho monument is marked “U. 8. 19d8.” 

Sabineky U. 8. L. S.) (Lake County u. S. Lnko Survoy, 1908).-About 38 
miles east of 6ary Harbor, scvon-cighths mdo oast of a north and south road to Miller, 
on the summit of a hill, 40 or 60 feot above tho surfaco of tho lako, and 200 motem 
(220 yards from tho wator’a cdgo. Tho station is marked by a 30-penny nail in a con- 
crote bloci G by 6 by 30 inches set ao,Fhat tho top projocta 1 inch abovo the surfaco. 
Tho top of tho monumont is markod 

Gary (U. 8. L. 8.) (Lako County, U. 5. Lako Survoy, 1008 -About throsfourtha 

about 10 or 16 L o t  abovo the surfwo of tho lnko, and about 100 motors (110 yards) 
from tho  water’s edge. Tho station is marked by a 50-penny nail i n  a concrete block 
0 by 6 by 36 inchoa Bot EO that the top rojecte 1 inch above the aurface. Tho top of 
the monument is marked “U. S. 19OLf” 

On top of the hi host hll \ i n  tho vicinity, the to of whichahas bcon blown away, 2 

h b o l o w g  to John S. Eie I d of Chicago, h milos southwost+y from tho harior piors 

ei hths mlle west of the harbor pie mat MyhigsnCity, on thesummito 1 the h k h  wooded 

6. S. 1908. 
Dune Park (U. S. L. 8.)  (Porter County, U. 8. Lake Surve 1W3).-About 13 

U. S. 1908.’ 

milo cast of Gar Iiarbor, 8 miles ea& of Indiana Harbor, on t k e top of a sand mound 
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Stockton U. 8. L. 8.) (Lake County, U. 8. Lake SUWQY, 1908 .-About 4 milee 

of the Universal 8eement Co. plant, 185 meters west of the north end of the north-and- 
south road to Clarke station on the Ponneylvania Railroad, 40 yards from tho wator’s 
edge, and 0 feet abovo tho surface of the lake. The northweat cornor of a hot01 boars 
S. 60’ 05‘ E. distant 187 meters (615 feet). The station is marked by a 30-penny 
nail in the contor of a concreto block, 6 by fj by 36 inchcr;, set in tho ground so that the 
top projects 1 inch above tho surface. Tho top is marked “U. S. 

Indiana Harbor (U. Is. L. 8.) (Lake County, U. S. Lake Survey, 1908).-At 
Indiana Harbor, on tho woet tvall on which tho ore-unloading convoyore run a t  tho 
ore dock of the Inland Steel Co. Tho etation is a coppor bolt cemented in the center 
of the top of the wall 3 feet from the north end. 

Wolf River (U. S. L. 8.) Lake County, U. S. Lake Survey, 1908 . a n  the we& 

Calumet Harbor, Ill.. 18 miles northwest of Whitin, 1& milea southoaet of tho point 
whore tho IIIinois-Indiana Stato line enters 1,ake Mic%igan. The weRt sido of Shcffeld 
Pier, Roby, a t  tho water’s edpo bears N. 7 4 O  35’ E. distant 37 metors (121 feet), anothor 
rint on the same pier in line with the Inland Steel Co. etack boars S. 6 2 O  00’ E. 

iatant 19.5 moters 64 feet), and a 12-inch willow tree about 16 feet north of tho 

Tho etation is marked by a 30-penny nail in tho center of the top of a block of concrete 
which ia sot with the to  projecting 1 iuch above tho surface. The top of the monu- 
mont is marked “U. 8 1908.” 

C+umet (U. 8. L. S.) (Cook County, Ill., U. S.. Lako Smvoy, 1908).~The.sh- 
tion is tho head of a 30-ponny n u l  at tho intersecbon of two rowM of nrul6 dnven 
in the top and center of the Calumet Harbor Breakwater, I180 moters (3870 foot) weat 
of the angle in the same, 174 metore (571 feet) e a t  of the shore end, and 368 metera 
(1175 feet) from the northeast cornor of tho dock on the south Bide of the north slip 
of tho Illinob Steel co. 

8t. John’s Church, s ire (U. 8. L. 8.) (La orto County, U. S. Lake Survey, 
1874).-&. John’s Churcf (I>outscho Evangehca{, spire, is at the southwost corner 
of Franklin and Ninth Strcota. 

St. Paul’s Church, s ire (U. 8. L. 8.) (Laportp County, U. S. Lake Survey,. 
1908).-St. Paul’s. ChurcR, spuo (Doutacho bvangehcal) is at tho northosst cornor 
of Franklin and Ninth Streets. I t  was built in 1878 and is of tho same style of archi- 
tecture ae St. John’e Church, but is larger and 11x4 the higher steeple. 
,Hanna stack.(U. 8. L,. 13.) (Laporto County U. 8. Ipke Suryey, 1908.-It is 8 

very l q e ,  cylindncal, white-bnck stack at the kanna Lino electric power houso, in 

northwest of 6 ar Harbor, 33 milca southeaat of Indiana Harbor, 1 3 miles t-ioutheest 

1908.” 

side of the mouth of the Wol I River, 7.6 feet above the lake, 22 mies southoset of 

northweat COrnQr of t: amp Cueno bears N. 78’ 36’ W. distant 106 metom (641 feet). 

the east end of Michigan City. 
East Pierhead light (U. 8. L. S.) (Laporto County, U. S. Lake Survey, 1908).- 

Tt k t h e  centor of the tower of tho light a t  the outor end of tho east pier at Michigan 
City. 

West Pierhead light (U. S. L. 8. (Laporto County U. S. Lake BU~VQY, 1008).- 

City. 
Inland Steel Co., stack (U, 8. L. 8.) (Lake Count U. 5. Lako SUIT&, 1908).- 

The point located is the center of tho furnace stack orihe Inland Stool Co. plant at 
Indiana Harbor. 

Glucose stack (U. 8. L. 8.) (Lako county, U. S .  Lake Survey, 1908).-About lt 
milos northwest of Whiting, five-eighths mile southwest of the shore of Lake Michi- 
gan. Tho point located is tho center of tho large, cylindrical, whitebrick stack of the 
glucose factory near tho north end of Wolf Lake. 

It is the contor of tho tower of tho lig h t at tho outor end of the wwt pior at Michigan 



Feet. 

30.48033 
30.78486 
31.08888 
81.39440 
ai.6o828 

32.00408' 
32.908116 
32.61367 
32.91847 
33.22327 

33.62807 
83.83287 
34.13707 
84.44247 
34.7472l 

35.86887 
86.06107 
86.98647 
86,27l27 

86.67607 
86. spxK)7 
37.18507 

87.78628 

38,10008 

38.7ow8 

a 5 . a m  

87.40047 

8 8 . 4 ~ 8 8  

ao. 01448 
39. aim 

a 8 . 8 m  
39.6940R 

40.23308 
40.63848 
40.84328 

41.14808 
41.45288 
41.76788 
42.00248 
42.36728 

4a. m208 
4!d.Q7MLll 
4a.mio9 
8.68619 
8. am 
44.19009 
44.wo88 
44.Roso9 
45.11049 
46.4152~ 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
1 
2 
9 
4 

5 
6 
7 
8 
9 

20 
1 
2 
8 
4 

5 
6 
7 
8 
9 

30 
1 
2 
3 
4 

S 
6 
1 
8 
9 

40 
1 
2 
8 
4 

5 
6 

9 
i 

TRAVERSE AND TR.IANQULATION I N  INDIANA. 

UONVERBION TABLES 

Lcngtho-Fed to metere ( jvm 1 to 1000 unh). 

[~cduotlon factor: 1 foot-0.80(8008080 motor.] 

Motors. 11 Feot. -- 
0.0 
0.30480 
0.8OMx) 
0.91440 
1.21820 

1.62400 
1.82880 
2.1300 

2.74321 

3.04Ro1 

3.96241 
4.20721 

4.671201 
4.87681 
5.18101 
6.4RM1 
ti. '18121 

e. 08601 
0.40051 
6.70501 
7.01041 

2.431340 

a.35zai 
a.85761 

i.aiszi 
7 . 0 2 ~ 3  
7.9a482 
8.22902 
8.63442 
8.83822 

9.14402 

8.76302 
10.05842 
10.38323 

10.88802 

11.68242 
11.88722 

12.18202 

12.0183 
18.10843 la. u123 

14.01083 
1 4 . 3 W  
14.63043 
14.03623 

9 . 4 4 ~ 2  

10.97m 
11. m o a  

i2.4~esa 

la. ne03 

50 
1 
2 
3 
4 

5 
6 
7 
8 
9 

GO 
1 
2 
3 
4 

5 
6 
7 
8 
9 

70 
1 
2 
3 
4 

5 
6 
7 
8 
9 

80 
1 
2 
3 
4 

5 
6 
7 
8 
9 

90 
1 
2 
3 
4 

5 
6 
7 
8 
9 

15.24003 
15.54483 
16.81m3 
16.15443 
16.45Bp 

16.78403 
17.08883 

17.87844 
17.88324 

18.28804 
18.60284 

19.10244 
18.bO724 

i7 .anm 

la. 80784 

18.81aM 
m.11684 

21.03124 

21.33604 
21.84084 
21.94504 
22.25044 a. 6662s 
!a. 88005 
23.104fi.5 
23.46805 
23.77446 
24.07026 

m.42184 
20.72844 

24.38405 
24.W8b 
24.69305 
1.29845 
2b. lw25 

2b.8oRoJ 
28.21286 
28.61785 
28.82245 
27.1272s 

n. 43205 n. 73086 
28.04160 
28.34040 
28.85110 
28.QMIoB a. 20088 
20.50508 
20.87040 
80,17628 

1W 
1 
2 
3 
4 

5 
6 
1 
8 
9 

110 
. 1  

2 
3 
4 

5 
6 
7 
8 
9 

120 
1 
2 
3 
4 

5 
6 
7 
8 
9 

130 
1 
2 
3 
4 

5 
6 
7 
8 
9 

140 
1 
2 
3 
4 

5 
6 
7 
8 
9 

IS( 
1 
2 
2 
4 

; 
5 

f 
16C 

I 

I 

5 
t 
1 
8 
5 

17C 
1 
2 
3 
4 

S 
E 
1 
8 
9 

1 
2 
3 
4 

5 
6 
7 
8 
9 

190 
1 
2 
8 
4 

5 
6 
7 
8 
9 

ma 

-- Mom. I! Foot. 
45.12008 
46.02489 
46.32088 
46.83448 
46.93920 

47.24408 
47.MRBO 
47. K'r70 
48.15850 
48.4WO 

48.76810 
49.07200 
49.37770 
49.88260 
48.88'190 

60.28210 
M).bmQO 
W.Bo170 
b1.20890 
61.61130 

61.RlRlO 
52.12090 

62.73051 
69.03691 

b3. 84481 
63.94971 
54.26451 
M.65631 

64.88411 
66.18801 
66.47371 
M. 77851 
68.08391 

M.9R811 
66.09281 
W.69771 
67.30'251 
67.00732 

6a.42s7o 

~ . a i o i i  

67.~12ia 
~1.ai6~a 
~8.6217a 
MI. ma 
bo. la1s.a 
68.43812 
69.74082 
BO. 0467a 
8o.ama 
Bo. Wb3a 

200 
1 
2 
3 
4 

5 
6 
7 
8 
9 

210 
1 
2 
9 
4 

5 
6 
7 
8 
9 

220 
1 
2 
3 
4 

5 
6 
7 
8 
9 

230 
1 
2 r: 
5 
6 
7 
0 
9 

210 
1 
2 
3 
4 

5 
6 
7 
8 
9 

59 

- 
Motors. 
-- 

Bo.oBoia 
61.20499 

01.87461 

62.4~4ia 

61.60972 

62.17832 

62.18803 
83.09373 
03.80863 
83.70333 

84.81289 
84.61773 
81.82263 
65. p133 

65. %213 
65.83893 
66. 14173 
66.44863 
66.75133 

0~.008ia 

67.05813 
67.36093 
61.60574 
67.87054 
88.a7.534 
M.b8014 
08. wrJ4 
OB. 18974 
09.48464 
68.78834 

r n . m i 4  
70.400881 
70.71374 
71.01W 
71.92334 

71.02814 
71.83384 

72. M U  

73.152l6 
19.4SNlb 
78.76176 
74.0&?55 
74.37196 

72.23774 

7a. cum 

74.67616 
74.88085 
15.28676 
76.59066 
?S. a4bss 



2% 
1 
2 
3 
4 

S 
6 
9 
8 
P 

26a 
1 
2 

4 

5 
6 
7 
8 
9 

270 
1 
2 
8 
4 

5 
6 
7 
8 
9 

2Bo 
1 
2 
3 
4 

5 
6 

9 

290 
1 
2 
3 
4 

5 
6 

9 

a 

! 

! 

76.#xn6 
78.w495 
76.80915 
77.11466 
71.41036 

?7.72416 

U. S. COAST AND GEODETIU SURVEY. 

h@ts-&?t to meter8 cfrom 1 to 1000 unile)-Continued. 

~ 

30( 
1 : : 
I 

’ 

78.63866 
18.94336 

79.24818 
79.65296 m.am 
80.18258 
80.46738 

SO.Tlfl6 
81.07696 
8i.asi76 
B1.6e4W 
81.WM 

82.29818 
82.80087 
82.m77 
6a.21057 
1.615a7 

8a.82017 
84.12497 
84.42877 
84.73467 
1.03937 

86.84417 
1.64887 
86.95377 
8 8 . m 7  
a3.66aa7 

88.88817 
81.17287 

8 7 . 7 m  
88.m 

88.88898 
89.oolfB 
69.308MI 
88.61US 
89.91818 
W.220B8 
W.62578 
80. LM)68 
9Lla8a6 

87.47777 

m.ami8 

Metan. 

i 
5 

3l( 
1 
2 

4 
7 

320 

3 
c 
e 
9 

1 
2 
3 
4 

5 
6 
7 
8 
9 

330 
1 
2 
3 
4 

5 
6 

R 
9 

1 
2 
3 
4 

5 
6 
7 

7 

3)o 

; 

91.44011 
91.74481 
92.04971 
92. ab451 
82.86831 

92.96411 
93.2888( 
93. 6737( 
93. 87W 
94. leaal 

94.4881( 
9 4 . 7 m  
05.0977( 
85. 40251 
96.7073 

8&0121$ 

96.8217€ 
9 6 . M  
97.23m 

97.63021 
97. @lo( 
88.14.W 
98.4mlc 
9 8 . 7 W  

QD. 0802c 
8 8 . 3 m  w. 66980 
QD. 97480 loo. nBw 
loo. 58420 
loo. 88800 
101.18380 
101.49880 
101. w 
102 1m 
102.41300 
102.7l781 loa. 02261 
1m.32741 

103.83221 
103.83701 
104.24181 
104. W66l 
104.1141 

106.16821 
105.46101 
106.76681 
108.07081 

M . a i m  

1 w a 7 m  

110.94742 

111.%222 
111.66702 
111.88182 

11247142 

112.17823 
113.08103 

113.69063 
113.88543 

114.80023 
114.80503 
114.80083 
116.21483 
116.61M 

116.824!23 
116.12803 
116.43383 
118.73883 
117.013343 

117,84827 
117.65304 
117.85784 
118.20284 
11868744 

118.87224 
118.17704 
119.48184 
119.78884 
120.08144 

120.a9624- 
120.70104 
121.00581 
121.31064 
m . w r  

in.iem 

i i 3 . a a ~ a  

- -_ 
Foet - 

3Y 

! 
I 
! 

36( 
1 
i 
t 
1 

I 

f 

5 

37L 
1 
2 

z 

4 
3 
6 
7 
0 
9 

980 
1 
2 
3 
4 

5 
6 
7 
8 

. 9  

390 
1 
2 
3 
4 

5 
6 

9 
! 

4 

5 
6 
7 

9 

420 
1 

3 
4 
S 
6 
7 
8 
9 

430 
1 
2 
3 
4 

5 
6 
7 
8 
9 

440 
1 
2 
3 
4 
5 
6 

0 

8 

2 

Metors. 

121.92924 
lz2.22504 
122.62885 
122.83485 la. 13946 

123.44425 
123.74905 
124.0.5385 
124.33335 
124.88346 

124.w25 
125.27305 
125.57785 
125.88286 
l2.a. 18746 

128.40225 
120.70705 
127.10185 
127.40885 
127.71148 

1%. 018% 
1%. a z m  
128.62586 
128.93080 
128.23646 

129.64028 
128.84608 
l30.14888 lao. 46188 
UO. 7EN8 

131.Ooa% 
131. am 
131.07386 
l31.97800 
la2 28348 

la2 68827 
132.88307 
133.19787 
l 3 a . r n 7  
la8.80747 

134.41707 
la4.72187 1 
D6. 02887 
laaSal47 

134.11227 I 

E%$ iae. 24687 
138.66067 
w). 811w7 

- - 
Foot 

4SI 
1 

- 
I 
I 

I 

i 
i 
5 

4M: 
1 
1 
8 
4 

5 
E 
7 
e 
9 

476 
1 
2 
3 
4 

5 
6 
7 
8 
9 

480 
1 
2 
3 
4 

5 
6 
7 
8 
9 

490 
1 
2 
3 
4 

5 
6 

9 
! 

Meters. 

197. im 
187. maa 
m. a7948 

iae. mw 

137.4Gw7 

l38.07468 

138.68428 
138.98wKI 

130.69888 
lag. 80348 

140. %I628 
140.6lao8 
140.81788 
141.12288 
141.42748. 

141.73228 
142.03708 
142. 84188 
10.64808 
142.85149 

14a. 25628 
143.66108 
148. esJse 
144.17068 
144.47648 

144.7so2e 
146. OSwB 
146.89469 
14G. 99949 

148. W Z O  
146. eoDoB 
146.91369 
147.21889 
147.62360 

147.82830 
148.13a10 
148.43780 
148.14270 
149.04760 

149.86230 
149.66;10 
149.96180 
160,20070 
160.6’1160 

160.87830 
161.18110 
161.48580 
161.78010 
law 

146. a m 9  



500 
I 
2 

4 

5 
6 
7 
0 
9 

510 
1 
2 

I 

5 
6 
7 
B 
B 

520 
1 
2 
S 
4 
5 

8 
9 

a 

a 

s 
T 

2 

4 

5 
6 
7 
8 
9 

a 

J”: 
2 

4 

5 
6 
1 
8 
D 

a 

162.40030 
162.70811 
163.00881 
163.31471 
16a.elQ51 

11.02431 
lM.23911 
lbl.E.a301 
164.88871 
166.1W1 

! 166.44831 
118.76311 
168.06181 
166.30271 
158.@3761 

1 W . r n 1  
167.27711 immiea 
167.6@872 
i a i ~ i 6 a  

i~.4ma 

iwB.nuua 
mo.ma 

168.80112 
160.10693 
160.41072 

180.8a612 
180.8a88a 
180.03472 
161.!2&&52 
1 ~ 1 . ~ 1 8 a  
iei.8wia imiuoa 
162.4S572 
182.75’363 

183.Waa 
183.37313 
183.8’1783 
10a.m 
le4.rn63 

1e4.mm 
ie4.mn3 
1e6.m1w 
le6*60eM)79 
186.81163 

188.11633 
iee .mi3 
1e8.71583 
ie7.09079 
~ . 8 8 ~ 9  

TRAVERSE AND TRIANGULATION I N  INDIANA. 

LLngU1P--Feet to maters Cfrm 1 lo 1000 unit8)-continud 

sa 
1 
2 
9 
4 

5 
6 
1 
8 
9 

5w 
1 
2 
3 
4 

5 
6 
8 
7 

9 

370 

4 

5 

1 
2 
3 

6 
7 
8 
9 

580 
1 
2 
3 
4 

5 
6 
7 
8 
9 

590 
1 
2 
3 
4 

5 
6 
7 
E 
D 

--. _. 
Meters. 11 Fwt. 

18288097 
183.18517 

184.08857 

184.40487 
184.7W19 
186.01387 
185.31877 
186.Ba3t7 

10.81897 
188.23317 
186.65187 
188.84277 
18?.14787 

187.4m7 
187.76718 
188.oelg8 
186.36878 
188.6Tl68 

188.07888 
180.28118 
189.68588 
168.88078 
1 0 0 . 1 w  

183.4~0~7 
i83.7mn 

650 
1 

4 

5 
6 
7 
8 
p 

660 
1 
2 
9 
4 

5 
6 
7 
8 
9 

670 
1 
2 
8 
4 

a 
9 

-- _- 
Meters. Fmt. -11- 
ie7.e4w 
ie7.0ai4 

i a . r n 7 4  
168.24981 

lea.Bwi4 
188.18194 
189.48814 
1tl8.77304 
170.07874 

170.88894 
170.08314 

171.00274 
171.W7M 

170.88354 

in.wtot 

6ot 
I 

a 
I 

4 

3 
6 
1 
6 

61C 
1 

, 3 
4 

P 

a 

188.lm40 
108.4320 
188.73000 
188.09480 
iw.aa860 

700 
1 
2 

i 

Meters. 11 Foot. 

188.64440 
lW).glgZO 
200.2w00 
po0.65880 
200.88380 

5 
6 
7 
8 
9 

172 .2m 
172.61716 
171.82106 
1?3.1%76 
178.48166 

in. rn 
174.0Llld 
174.34685 
174.W6 
1 7 4 . W  

I 3 
6 
7 
E . 9 

a! 
2 
3 
4 

202.69241 
%32.00721 
2 0 3 . m 1  
203.80881 
209.8llBl 

5 
6 
7 

9 
a 

m . 2 1 ~ 1  
W.62121 
2W.Brnl 
305.13081 
206.43601 

205.74041 
208.04621 
m.35001 
208.85181 m . w  
m.28441 
201.5302a 
2(n. 87402 
m . 1 m  
m.4w 

208.0W2 
208.38801 
208.70282 
210.00782 

210.3fa4a 
210.61721 
210.0mz 
211,Mloa 

218.14122 

2la.Cms~ 

208.7wa 

aii.zzaaz 

ai.ma 
21a.44ooa 
aia.noe3 

no 
1 
2 
3 
4 

5 
6 
7 
C 
9 

730 
1 
2 
3 
4 

6 
7 

’ 8 
9 

740 
1 
2 

4 

6 

9 

s 

s 

s 
I 
a 

61 

176.28036 I 
176.E8S16 
176.88885 
178.17476 
176.47eaa 

178.784911 
1Ir.oBgl6 
177.39385 
lIr.89818 
178.008#) 

im.3o89e 

ite.zane 

iao.iane 

178.81316 
178.01788 

178.62l50 

170.88!236 

180.441eB 
180.74876 
181.06168 

181.86638 
181.88118 
1 8 1 . W  

18!2.67667 
18a.axne 

81041°-224 

5 
6 
I 
0 
9 

. 2 
P 
4 

s 
6 
I 
a 
9 

640 
I 

. 2 
9 
4 

5 
6 
7 

9 
8 

im.m, 
18232818 
182.03a08 
182.88878 
10a.!A&Q 

189.M89g 
193,06319 
194.16790 
104.48278 
w.7e7m 

680 
1 
2 
8 
4 

5 
6 
7 
8 
Q 

185.W 
185.37719 
183.88188 
1Q5.08870 
19e.!al&9 

1Qe.mo 
lW).Wll@ 
107.20508 
IQ7.610@ 
197.8Meo 

690 
1 
2 
3 
4 

5 
6 
7 
8 
9 



62 

- 
Feet 

os0 
1 
2 
3 
4 

S 
6 
7 

9 

- 

a 

7? 
2 

4 

5 
6 
7 
8 
9 

I70 
1 
2 
3 
1 
s 
6 
7 

9 

780 
1 
2 
3 
4 

5 
6 
7 

9 

a 

a 

a 

T 
2 
3 
4 

5 
6 
7 

0 
a 

c- 

Meters. 

243.84049 
244.14628 
244.46008 
244.76489 
246.06988 

-- 

U. S. COAST AND GEODETIC SURmY. 

Lengths-Feet to metere (Jrom 1 to 1000 unib)-Continued. 

Foot. 

8HI 
1 
2 
3 
4 

Meters. 

228.80046 
228.80628 
228.21008 
228.61488 
238.81966 

230.12446 
230.42826 
230.73400 
231.03(188 
231.34388 

80( 
I 
i 
I 
4 

! 
! 
t 
5 

274.32056 
274.62636 
274.93016 
n 8 . z ~ ~  
zI6.63976 

zI6.84466 
276.14835 
z16.46416 
!276.76896 
277.06376 

277.388M 
277.07336 
277.97816 
218.28280 
278.58n6 

278.88268 
218.19736 
279.60218 
218.80880 
280.11176 

280.418118 
280.72136 
281.02016 
281.33080 
281.03676 

281.o4066 
281.24636 
382.66057 

283.16977 

283.46467 
m.76937 
284.07417 
284.37897 

284.98861 
285.20337 
286.6981'1 

2 8 o . m  

2Ro.61257 
280.81737 
287.12217 
287.42607 
287.78178 

288.0a858 
288.34138 
288.64618 

188.26678 

m 2 . 8 ~ 9 7  

m.mn 

285.80287 

288.86008 

951 . 
i 
: 
1 

f 
! 
i 
5 

9"1 
i : 
4 

' 
? 
1 
l 
5 

w! 
1 

4 
3 
6 
1 

9 

980 
1 
2 
3 

I 
6 
7 

9 

990 
1 
2 
3 
4 

s 
6 
7 

9 

a 

4 

a 

a 
II 

246.36449 
246.88828 
246.97408 

246.68369 

246.88818 
247.19320 
247.49800 
247.80280 
248.10770 

248.41250 
248.71730 
249.02210 

249.63170 

260.2.4130 
250.64610 
m.85oOo 
261.16670 

261.4WiO 
251.78630 
262.m010 
262.37480 
262.67971 

u 6 . n ~  

249.32880 

240.- 

' 5 
6 
7 

9 

8M) 
1 
2 
3 
4 

5 
6 
7 

9 

1 
2 
3 
4 

5 
6 
7 
8 
9 

a 

a 

ai0 

231.84846 
231.96328 
2 3 2 . m  
232.66287 
232.88761 

m.17247 
233.47121 
233.78207 

234.39167 

234.88847 
236.00121 
m . m 7  
236.61087 
!2iib.91667 

230.22047 
236.62527 
238.83007 

237.48987 

237.7448 
238.04828 
238.36408 
238.65888 
238.88388 

239.28848 
239.67328 
238.87808 
240.18288' 
240.48788 

234.08887 

m . 1 ~ 7  

El( 
I 
1 

T 
e 

1 

9 

820 
1 
2 
3 
4 

5 
6 
7 

9 

830 
1 
2 
3 
4 

5 
6 
7 
8 
9 

i 
a 

a 

28a.im2 

m.04m 
282.43332 
262.73813 

283.34773 

283.86253 
283.867% 
284.25213 

284.87173 

285.178113 
s . 4 8 1 3 3  
206.78813 
288.08083 
288.38673 

288.700.53 
207.W633 
267.31013 

287.91874 

m . ~  

2437.01494 

9ic 

a 
1 
2 

I 
s 
6 
1 

9 

'? 
2 
3 
4 

5 
6 
7 

9 

a 

a 

288.22464 
208.82834 
188.83414 
269.13884 
289.44374 

II 

930 
1 
2 
3 
4 

22d.ws61 
264.81331 
256.11811 

m.72771 

2M1.032111 
266.33731 
256.84211 
256.84881 
267.261fl 

267.88132 
268.16612 

xis82201 

2 6 7 . m a  

268.47092 m.nm 

289.68058 
288.86638 
280.17018 
290.47498 
2w). 77078 

2 8 1 . 0 8 4 ~  
281.38838 
281.88418 
281.99808 
282.30378 

282.80868 
282.91330 
283.21819 
293.62280 
293.82778 

294.13268 
294.43738 
294.74218 
286.04888 
295.36170 

285.tMml 
285.08138 
288.28818 
288.67090 
288.87670 

287.18069 
287.48539 
287. i8020 
288.085M) m.aWa8880 
288.70460 
200. m 0  

200. 61800 
2BB.mBO 

800.22860 
800.63340 
240. m m  
801.14300 
801.44780 

801.76280 m. 05740 
802.362#) 
802.88701 
802.07181 

803.27661 
803.68141 
m. 88821 
804.19101 
804.48681 

m.31420 

5 
6 
7 

9 

890 
1 
2 
3 
4 

6 
7 

a 

s 

a 
9 

288.74864 
270.05334 
270.35814 
270.88284 
270.90174 

n 1 . m  
211.67734 

zI2.18884 
272.48174 

272.79054 
273.10136 
273.40616 

274.01676 

ni.saz14 

273.71085 

5 
6 
7 
8 
9 

940 
1 

3 
4 
5 
6 
7 

9 

2 

a 

240.78248 
241.09728 
241.4Mo8 
241.70888 
242.01188 
242.31648 
242.62128 
242.82808 

w . w  ~43.23088 

840 
1 
2 
3 
4 

S 
6 
7 

9 
a 



TRAVERSE AND TRIANGULATION IN INDIANA. 

4oa.12600 
49.5.40583 
488.08087 
601.087M) 
606.24833 

W8.1a817 
611.81WO 
616.Ow8 

521.wtlo 
618.37107 

E:% 
611.4owO 

638.w7 

641.897(50 
644.01833 
647.88817 
661.1RoM) 
664.4easa 
657.74167 
MLM260 
M4.8Q333 
(w7.68417 
670.88wo 

674.14603 

580.707450 
583.88839 
P7-20017 

580. (iwoo 
693.83089 
697.11107 
0 o O . w  

808.811417 
810.23SCUl 

016.78887 
6zO.07760 

82(.sML38 
828.63917 

093.20089 

m.7m 
643.01333 
w . 3 w 7  
8 4 9 . m  
elU8wa 

~ 4 . 7 7 ~ 1 3  

677.4208'1 

8o3.em 

e i 3 . b i w  

ea.omx) 
ae.48ie7 

63 

200 
1 
2 
3 
4 

5 
6 
7 a 
9 

21! 
2 

4 

5 
6 
7 
8 
9 

220 
1 
2 
3 
4 

5 
7 
8 
9 

s 

6 

i 
2 
3 

S 
6 

8 
9 

210 
1 
3 

5 
6 
0 
8 
0 

4 

7 

2 

4 

- - 
Me- 
tors. 

0 
1 
2 
3 
4 

5 

1 
8 
9 

10 
1 
2 
8 
.4 

5 
6 
7 
8 
9 

20 
1 
2 
8 
4 

5 
6 

9 

80 
1 
2 
I 
4 

5 
6 
7 
8 
9 

40 
1 
2 
8 
4 

S 
6 
7 
8 
9 

- 

e 

t 

173.88417 
177.loUx, 

l W . 4 4 S  

187.00760 
190.28833 
103.W917 

196.8bOM) 
m.1ao83 
203.41187 
#w).B82M) 
200.07333 

213.25417 
2 1 6 . W  
219,Ulb!B 
223.08887 

228.- 
212.Q3917 
2 3 0 . m  
!Bo.- 

246.062dO 
249.34333 
262.02417 
265.go500 
259.18683 

202.46607 
m.747w 
280.028% 

276.6wOO 

183.72M7 

22e.a7760 

242.781e7 

na.8ooi7 

278.670Ss 
283.151e7 
286.432450 
288.71333 
281.69417' 

m.nMK) 
288.b56E3 
80L.83087 
806.11760 
808.89839 

8 1 4 . W  
818.24083 
321.62167 
024.80260 

811.enn 

IReduoUon hotor: 1 motor-3.280833333 feot.J 

3 
4 

5 

7 
8 
9 

110 
1 
2 
3 
4 

5 
6 
7 
8 

120 
1 
2 
3 

5 
6 
7 
8 
9 

130 
1 
2 s 
4 

5 e 
7 
8 
9 

140 
1 
2 
3 
4 

6 
7 
8 
9 

6 

9 

4 

s 

50 

10.40417 
1 9 . m  
22. Beae3 
28.24607 
29.62750 

82.8M133 

30.37000 
42.86083 

49.21250 
62.48333 
66.77417 
69. om33 
02.33683 

G.OlOO7 
ffl.897M) 
72. '17833 
76.45Q17 
78.74ooO 

82.02083 
85.30107 
88. MMM) 
01.88338 
96.14417 

OR. 42wo 
101.70583 
104.08007 
108.20750 
111.64833 

114.82817 
118.11000 
121.38083 
124.07107 
127.9m 

191.23383 
134.61417 
137.'70500 
141.07683 
144.36007 

147.637bO 
160.01833 
164.10917 

30.0~017 

46.03107 

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 
8 
9 

90 
1 
2 
8 
4 

5 
6 
7 
8 
9 

a 

Pwt. 

328.08333 
331.38417 
334. e4500 
337.92683 
341.m7 
344.487M1 
347. lo633 
861.04917 w. 33ooo 
867.01083 

3Bo. 88167 
864.17w) 
367.4w 
370.73417 
a?4.01600 

an. ma 

am. u ~ i 7  

880. b7M7 
883. a76a 
887.13833 

883.70000 
8DB. Qfm3 
400.20107 
403.Mw) 
408.82333 

410.16117 
413.38BXI 
410.80583 

4!23.%?7€4 

428. wB33 
420.7P17 
433.07000 
480. sjog( 
99.83167 

44!aa.Q12€Jl 

440.47417 
4 6 2 . 7 m  
4 w . w  

469.31&3? 
462.69760 
485.87833 
40% 1N17 

478.72089 
678.00167 

486.68333 
488.04411 

41o.mo87 

w. im 

47a.4000 

48a. 2 ~ 2 w  

- - 
MO- 
ton. 

150 
1 
2 
3 
4 

5 
6 
7 
8 

' 9  

160 
1 
2 
3 
4 

* s  
6 
7 
I 
9 

170 
1 
2 
3 
4 
5 
6 
7 
8 
9 

180 
1 
2 
8 
4 

5 
6 
7 
8 
9 

190 
1 
2 
3 
4 

5 
6 
7 
8 
9 

- 
Feot. 11 

II- 
BM). lee87 
eK9. 447m 
802.72833 
666.oI1817 
809. 2Bwo 

e7a.m 
67b. 86107 

882.41833 
686.60417 

em. Q7m 
882.26583 
896.69887 
608.817W 
702. ow33 
706.37817 
708. Beaoo 
7ll.W 
71b. a187 
7l8.60!&0 

72b. 06417 
728.31Wo 
731.83683 
734.80867 

738.IBmO 
7 4 1 . 4 U  
744.74017 
74u.mwo 
761.31083 

7s4.69167 
767.8n.w 
701.1b333 
764.43417 
707.71wO 

770.88688 
n4 .nm7 
m.b57m 
780.89833 
764.11917 

787. roood m. 88083 
* m. 98187 

707.24W 
8 o o . m  

803.80(17 
807.08Wo 
810.8868) 
813.64667 

en. i3w) 

7 a i . n ~ ~  

ae.wm 



64 

1 148 29167 
1’161’67269 

1’ 158.13417 
1:161.41wO 

1 107.07067 
1:171.245750 
1 174.633833 
1; 177.81917 

1 181.1oooO 
1:184.35@%3 
1 187.00167 
1‘180.04250 
1;104.!22333 

1 197.w417 
1’200.78500 

1’207’34087 

1213 80833 
1’217’ 18017 
1:2!20:47000 
1223.76083 

1 230.31250 
1:233.bQf33 1 230.87 17 

1i243.43683 

1 246.7l667 
1’249.99750 
1’253.27833 
1’w).b55017 

1283.1208a 

1’272.96333 
1;276.!24417 

1m5m 
1:2so.oseS7 
1289.38760 

1285.82817 
1’200.21000 

1:305:77167 

1’164:85333 

1,164.88583 

lf2O4w5f!3 

1;210:02760 

i :m.mie7  

1’240.1m 

1;258.84000 

i’m a l e 7  
1’200:08250 

1’282:Rmea 

1:292.8483a 

1’30248083 

lJrn.a626O 

- - 
Mb 
tern. - 

250 
1 
2 
3 
4 

5 
6 
7 
8 
9 

2bO 
1 
2 
3 
4 

5 
6 
7 
8 
9 

270 
1 
2 
3 
4 

5 
6 
7 
8 
9 

280 
1 
2 
3 
4 

5 
6 
7 
8 
9 

290 
1 
2 
3 
4 

5 
6 
7 
8 
9 

40C 
1 
2 
3 
4 

5 
6 
7 
8 
0 

410 
1 
2 
3 
4 

5 
6 
7 
8 
9 

420 
1 
2 
3 

5 

6 7 
8 
9 

430 
1 
2 
3 
4 

5 

7 
8 
9 

440 
1 
2 
3 
4 

5 
6 
7 
8 

- 9  

4 

6 

U. S. COAST A N D  QEODISTIC SURVEY. 

Lengths-Netm tofcet  Urom 1 to 1000 units)-Continued. 

1 312 83333 
1’315:01417 
1’318.80500 
1:322.17683 
1,326.46667, 

132873760 

1:335:20817 
133858M)o 

1’33201833 

1;341:86083 

-. . 

Feat. 

820. mexi 
823.48917 
826.77000 
830. om83 
833.33167 

836. elm 
88.88333 
843.17417 
846.45500 
848.7’3583 

833.01667 m. 287m 
869.67833 
862.85017 
w.14oOo 

889.42083 
872.70167 
876. W250 
879.28333 
882.64417 

885.82Mx) 
889.10683 
882.3M67 
896.66760 

932.22917 
go6.51000 
908.78083 
912.07167 
916.a6250 

918.63333 
821.91417 
925.19.m 
828.47m 
831.76667 

835.03760 
838.iil833 
941.69817 
944.88000 
948.18oa3 

951.44187 
964.722€Jl 
068.00333 
881.28417 
804.68Wo 

887.84683 
971.12887 
874.40750 
077.88W 
ON. 80817 

888. ws3a 

4% 
1 
2 

3 
5 

1 
5 

- __ 
Mb 
tars. 
- 
30( 

1 
2 
3 
4 

3 
6 
7 

9 

310 
1 
2 
3 
4 

6 
6 
7 
8 
9 

324 
1 
2 
3 
4 

5 
6 
7 
8 
9 

330 
1 
2 
3 
4 

5 
6 
7 
8 
9 

340 
1 
2 

4 

5 
6 
7 

a 

a 

9” 

1846 14167 
1:348:42260 
1361 70333 
1;;(58.2oMx) 1’354:08417 

1361 64688 
1’304’82007 
1’388’10750 
1’371’38833 
1;374:66917 

Foot. 

46( 
1 
; 
4 
5 
6 
7 
e 
9 

984.w)o 
987.83083 

QB4. OBW) 
887.3733a 

I 000.85117 

l:W7.21W 
I 010.48881 

1 017 05833 
1’020’33917 
I’03:0zoW, 

880.81107 

l’oM.83500 

1:ol3.77760 

1:03.8OoR3 
~,03o.i~ie7 

1 033.48260 
I: 030.74333 
,040.02417 
,043.30500 
. , 0 4 e . w  
,049.88887 

,050.42833 

,082. esooo 
,088.27083 

,053.14760 

,058.70817 

,088.66107 
,072.83260 
076.11333 ; 078. a8417 

,082.67600 
,086.96583 ,om. 23087 
,002.617M) 
,086.78833 
, OBB. 07917 
102.3oooo , lob. 04083 
108.92167 

J 112. m 
,116.4- 
118.78417 

J 1 2 2 . m  
,126.32m 
,128.60887 

181.88760 : 136.18833 
,138.44917 
,141.13000 
,145.OIW 

1377 85000 

1:391:07238 1‘387’7~260 

1’381’23083 
1’394’61107 

139436417 
1 : 3 9 7 : W  
14W01b!33 
1’404:18887 
1;407.4nm 

1 410.76833 

1’420 80083 

1:414.03017 
1 417.32000 

1;423:88167 

1 427.16260 
1’43044333 
1’433’72417 
1 ’ 4 3 7 : m  
1:440.- 

1443.66etl7 
1’446.84760 

1463.40017 

14699RlB 
1’4@3‘26167 
1’488’63250 
1:469:81333 
1,473,094l7 

i : 4 5 o . i m  

1:46e,eeaw, 

350 
1 
2 
3 
4 

5 

I 
9 

360 
1 
2 
3 
4 

a 
6 
7 
8 
9 

370 
1 
2 
3 
4 

6 
6 
7 
8 
9 

380 
1 
2 
3 
4 

5 
6 
7 
8 
9 

390 
1 
2 
3 
4 

5 
6 
7 
8 
9 

470 

a 4 

1 
2 

5 
6 
7 
8 
9 

480 
1 
2 

1 
5 
6 
V 
8 
9 

490 
1 

3 

8 
6 
7 
8 
9 

a 
4 

- 
Feet. 

1 478.3i500 
1’479 (L5583 

1’ 480: 21760 
1; 489.48833 

1482.77817 
1:488.OWil 
1 499 34083 
1: ,502: 02187 
I’w6.BOw) 

1m1w 
1’612:48417 
1’616.74603 
1’619 02683 
1; 622: a0887 

1 G26.58760 
1’628 8ME(a 
1:632: 14917 
1 6 3 b . m  
1i638. 7lOsa 

1 641 88167 
1’646:27260 
1’ 648. Ma8a 
1’651.83417 

165839688 

1: 6El. 05760 
1508.2Uaa 

1 674 80000 
1’ 678 08089 
1’681’36167 

1; 687. Q!U33 

1 691.!20417 
1’694.18600 
1’ 607.76583 

1’48293667 

1;&56.11600 

1’601:07~ll 

1; 671. 61917 

1’684:&1260 

1’001.w37 
1:W.SnW 

1’ eio: m i 7  

1 e i 7 . 4 ~  
1; em. 73187 

1’en.w 
r’e35:saaoo 

180780823 

1~614.17W 

1 824.01260 

1’030 67417 

1:087.18688 



TRAVERSE AND TRIANGULATION I N  INDIANA. 

Lengths-Meeteta to feet (from I to 1000 unita)-Continrled. 

,230.88887 
,234.24760 
,237.62833 
,240.80017 ,m.ow)o 

,%0.65107 
,253.932w 
,261.21333 
,280.49417 

,247.37083 

65 

730 
1 
2 
3 
4 

6 
7 
8 
9 

5 

1 708.w333 57c 
1'708.31417 1 
1'712.69500 1 
1'7l5.87683 3 
i :n~.iaee7 4 

172243750 5 

1'728.80817 1 
I'ZU.ZSCOCI a 

1786.84167 580 
1'742.122M) 1 
1'746.40(133 2 
1'748.08417 3 
1:761.oeaoO 4 
1 7M.24683 S 
1'7bS362M17 6 

1;768.86917 9 

1 m . m  
I'77fi21107 2 
I'781.4W&l 3 

788.oM17 S 
,TB4.6168a ! 
797.89687 

1'726.71833 6 

1:m.wOs3 9 

i'7ei ~1760 7 r'm.'axm a 

L'774ff3W.3 1 
L:784.m 4 

::791.8aMw) 

: ~ l 7 7 a o -  B 

,283.77m 
,267.W!w 
,270.33887 
, m . e i 7 m  
,270.88893 

280.17917 
a .4Oooo 
28e.7w.3 
2Kl.02107 
w93.8mdD 

I;- 

740 
1 
2 
3 
4 

5 
6 
7 
8 
g 

1 8aO.80260 
1'824.14333 
1;827.42417 
1 830.705w 

1,837.26667 61 
1,840.64760 
I 843.82833 
1'847.lOglP , 
1:850.3WN2 

1:833.08683 

11- 
Feet. 

2288s8333 
2'298'86417 
2'303'14500 
2:30(1:42683 
2,309.70ae7 

2'316.28833 
2:819.64017 
2 323.83ax) 

2 3B 39167 

2'339'23417 

2 3ia.mm 

2: 326.11083 

2'332'072'50 
2'335'85333 

a: 342: ~1wo 
a S K . ~ W ~ ~ U  
a: ~0.07ea7 
2 352.35760 
a'sbti.ww 
2~368.91917 

ESiUaOOOO 
1)385'48083 
1) 368: 70167 
a: 37a. MZW 
a, 3 7 6 . a ~ ~ ~  

I)sBl'otlWo 
I'385:10583 
I)M 44087 

b 378 W 1 7  

l ; 3 0 1 ~ 7 3 7 ~  

I385.00823 
!:3M. 28917 

401.67000 
i$4oa.iws3 
L (o& ~ i e 7  

; 411.4lZ.W 
,414.08333 
,411.97417 
421.26600 

4a7 81667 

434.37833 : 437.05917 
,440.WXkI 

,444.m 
,447.Ml67 4w. 78260 
464 00998 
:4b7:sru7 

:czr.asaSs 

:431:oglM) 



750 
1 
2 
3 
4 
5 
6 
7 

9 

760 
1 
2 
3 
4 
5 
6 
7 
8 
9 

770 
1 
2 
3 
4 
5 
6 
7 
8 
9 

780 
1 
2 
3 
4 
5 
6 
7 
8 
9 

’190 
1 
2 

a 

: 
5 
6 
7 
8 
9 

2,460.82wo 
2453.806113 
2’407.18607 
2’470.40760 
2;473.74833 
2477.02817 
2:480.31000 
2 483 68083 
2’488:87107 
2:4W.l6260 
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Lengths-Meters fo feet ( j rom (I to 1000 unil8)-Continued. 

800 2 024.08887 850 

2 2’031:22w3 2 
3 2’034.ffl17 3 
4 2:@37.7eooO 4 
5 2ffl1.010(13 5 
6 2’044.35107 6 
7 2’647.03250 7 
8 2’030.81333 8 
9 2:064.18417 9 

1 2’0nQ4760 1 
2 788 703333 

2’785.27000 

2:801.83107 
2 Ao5.11w) 
2’808.39333 
2’811.07417 
2’814.855M 

2’ 791: 8RU17 

2’708.66083 

2:818.23583 

’ 900 
1 
2 
3 
4 
5 
6 
7 
8 
9 

2 862.76000 
2’050 mOH3 
2’058:31107 

2iM15.87333 
288816417 
2’872:43500 
2:875.716%3 
2 878 ow07 

2’802.60260 

2;9s2:27760 

29Skis833 

2’ogZ.l2oOo 
2’88R:p3817 

2’806.40083 
2:W8.&3107 
3 001.80250 
8’005.24333 
’3’008 62417 
h:Oll:SO5lM 
3 , 0 1 6 . 0 ~  

I:-- 
950 

1 
2 
3 
4 
5 
6 
7 
8 
9 

960 
1 
2 
3 
4 
5 
6 
7 
8 
9 

2 493 43333 
2:488:71417 
2489.o8500 
2’603.3.21583 
z:mo0.m7 

810 2 667.47m 8M) 
1 2’080.76533 1 
2 2:G64.03607 2 
3 2 887.31750 3 
4 z:e7o.mw 4 

2 609.83760 1 
2’613.11833 
2:610.38017 
2 619.88000 
2~6!Z!.saOSa 

1;- 

5 I 2 673 87817 

1 5 

6 2’077:looOO 6 
7 2’880.44083 7 
8 2’083.72107 8 
9 2:es?.oozM, 9 

2,821.61807 
2 824.70760 
2’828.07W 
2’%31.35817 
2;834.04000 
283782083 
2”41:20107 
2’844.48250 
2’847.76333 
2:851.04417 

2 854.32500 
2’857lX593 
2’Roo:88007 

2:807.44833 
2 870 72817 
2’874:01000 
2’877.‘LBo83 
2’880.57107 

2’Ra4.10760 

2:883.86250 

910 
1 
2 
3 
4 
5 
6 
7 
8 
9 

920 
1 
2 
3 
4 
5 
6 
7 
8 
9 

2 628.24167 
2’629.62260 
2’6320333 
2’630:0M17 
2:639.30500 
2642fflW 
2’645:92007 

2 662.4R833 
2:&56.78817 

2669.05000 
2:682.33oH3 
2 605.61107 
2’688.8Bw) 
2:672.17333 
2 576.45417 
2’678.73500 
2’682.015R3 

2:688:67760 

2601.85873 
2’15U5.13917 

2,801.7KW 
2,Bw.Q8107 
2808.28250 
2’011.84333 
2’614.82417 
2’018.10500 
2:0!2l.3@5%3 

2 : ~ e . m 7 m  

z’m 28807 

~:ms.42000 

Foot. 

820 2 68o.!B333 870 
1 2’083 60417 1 

3 2’700.12583 3 
4 2:703.40007 4 
5 2708.08750 5 
6 2‘708.M1833 6 

8 2’710.63OLM 8 
9 2:719.81083 9 

830 2723.Og107 880 
1 2’72.4.37260 1 
2 2:729.05333 2 
3 2 732.03417 3 
4 2:730.21Mx) 4 
5 2 738.49583 5 
6 2’742 77007 6 
7 2’740:05760 7 

9 2:752:01017 , 9 

840 2765.80000 890 
1 2’768.1w)B3 1 
3 2’7W.7423J 3 
4 2:788.02(33 4 
5 2772.30417 5 
6 2’776.6WM 6 
7 2:778.8aKw 7 
8 2 782 14007 8 

’ 9 2:786:427ELl 9 

2 2’800:84500 2 

7 2’713.24~17 7 

8 2’740 a 8 3 3  a 

2 zJ7w.4eio7 2 

3,118.79107 

3:123.%.13 
3 120.t13417 
3:128.81@33 
3 133.195R3 
3’130.47007 
3’ 138.75760 

3 120.072.50 

a’ 1 4 3 . 0 3 8 ~  
3: 140.31oi7 

3,149.00000 
3,162.8M)O 
2,150.lfllIl7 
7 169.44250 

3 100.00417 
3’108.ZS5Nl 
3’172 605R3 
3’ 176’ 84007 
3: 179: 12760 

3 182.4OSX3 
3’185 G8817 
2’18R:O7~ 

3: 185:63107 

i; 102.72333 

3’182. m(L1 

3: 202.003m 
3 188.R1250 

3,205.37417 
3, motl. o m 0  
3,211.03683 

3 215.21R87 
3’218 48760 
3’221‘77833 
3’226:05817 
3 : m . 3 4 m  
3,231.020.53 

3’WH.18250 

a : z a r : 7 ~ 7  

3’251 3 w 3  
31254:MuIo? 
a’257.rn760 

a m.42017 

a’ no: sw-3 

3:n7.56m 

3 234.00107 

3’241 40333 

3 2 4 8 . W  

3: 281.14833 

3’287 71000 

3’72.27161 

3 018.36co7 
3’021 04760 
3’024:02833 
3’028.23917 
3:o31.4LXWX) 
3 03477083 
a’o38:ociw 
a :o4i .mm 
3 044.01%33 
3:047.88417 

3 051.175lM 
3:054.4Xhxi 
3,m7.70(107 
3,001.01760 
3,084.28833 
3,007.67917 
3 070.8CWO 
3’074.140~3 
3’077 42107 
3:080:7Mw 

3083.88333 
2:087.20417 
3000.01500 

3:087.10007 
a’ou3.132~ 

970 
1 
2 
3 
4 
5 

8 
9 

980 
1 
2 
3 
4 
5 
6 

8 
9 

990 
1 
2 

4 

6 
7 

7 

3 

2,887.13333 
2 893.41417 

2’tiM.Qi5w 
2:W.W107 
2 03.53750 
2’000 81833 
2’0ll):OOUl7 
2’913.38000 
2:QlO.O0083 

2 818.94107 

2’020.78417 

2 Q30.34W 
2’939.UuM7 
2’042.UO760 

L:LI49:40017 

z’sm.au5oo 

2’023.22w) 
2’020.m33 

2 : 9 3 3 . m  

p‘94o 1w33 

’ 930 
1 

3 
4 
5 
6 
7 
8 
9 

940 
1 
2 
3 
4 
5 
6 
7 
8 
9 

2 

3 100.38760 
3’1o3.(HiR33 
3’1oU.04817 
3’110.23000 
a:in.5im 

5 
6 
7 
8 
9 



PART 11. 
GENERAL STATEMENT. 

Yt Of 
The triangulation across the southern part of Indiann is a 

tho transcontinental arc of precise trim dation, and the fie d and 
ofiice methods concerning it have a h a  5 y becn fully discussed in 
Special Publication No. 4, of this Bureau. The triangulation nlong 
the northorn boundary of Indiana is by the U. S. Lake Survey. Tho 
main schemo is of precise accuracy and i t  lius bcon discussed in 
Appendix EEE, lteport of tho Chief of Engineers for 1902, and in 
Profcssional Pn crs, Corps of Engineers, U. S. Army, 1882. There 

description of tho field and oSc0 methods used on this travciso is 
given in this publication to enable unyone intorosted to find out 
exactly whnt wns dono. 

Precise traverse has come into extended use only within the last 
few years and its dovelopment hns been simply a matter of oconomy. 
Due to the incroase in the cost of labor, and lumber and other matcriul 
since 1914, the cost of trinnguhtion increnscd to such an oxtcnt 
thnt it becnme necessnry to make uso of preciso trnvcrsc. Many 
chnngcs and improvemcnts hnvo been mado from timo to timo until 
now stnndnrd nictthods of operntion, both in the field nnd office, seem 
to have becn ranched. The traverse usually follows closely tho rail- 
road right of way, thou 11 no doubt in tho near future it will bo nd- 

remains thcn on P y the precise traverse which is entirely new. Enough 

visnble to USQ im roved P iighways, as was done on this line of traverso 
in the vicinity o P Indianapolis. 

COST OF THE FIELD WORE. 

Tho Indiana trnverso cost $10 600, which amount includes all 
salaries, tho  transportntion of men and instrumonts to the field, a 
fair depreciation on the trucks used, and ull otlicr Gold expcnses. 
The lcngth of the trnversc was almost exactly 215 milos, rnakmg the 
cost per milo of rogress a little less thnn $50. Geographic positions 

$64 per stiltion. 
In  1913 an nrc of preciso triangulation was cxocutod over a section 

of country having somewhat tho B ~ B  topogra hy as Indiana nnd 

ns would have been tho case in Indiana if trinngulntion hnd bcon used. 
Using tho cost of this triangulation as a basis nnd tnliing into account 
the increased cost of lnbor nnd muterials since 1913, it  is estimated 
thnt it would have cost $98 cr mile of progress had triangulation 

would probnhly have located less than half as man marked stations, 

of the neccssary building. 

were determine $' for 166 marked points, at  an avorago cost of about 

where it was necessary to build tall signals a t  (s most every station, 

instead of trnverso been use $ in Indiana. Also tho triangulation 

and these would not have been easily availablo 9 or use on account 

OROAMZATION OF TBE PARTY. 

Aftcr tho party was fully organized it was divided into two sections. 
The first section did the reconnaissance, marked the stations, built 

G7 
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tho signals, observed all the angles used for carrying ahead the azi- 
muth, and observed the astronomic azimuths at  about ever 12 main 
stations. Tho second section measured all the distances an B observed 
tho angles at  the subsidiary stations and determined the levels for the 
grade corrections. 

RECONNAISSANCE, SfQh’AT, BUILDINQ, A N D  OBSERVING. 

making the reconnaissance, building the signals, and 

foreman, and about thrco ban s. Tho stations were located by the 
chief of part , and were markcd and prepared for obscrving under his 
direction. 6sually all that WRS necessary in tho WRY of a signal 
was the tripod used for supporting the instrument, thou h at  a few 

to 30 feet high were required. 
In making reconnaissance for the location of traverse stations 

several objects must bo kept in view. Tho stations must bo inter- 
visible with the smallest possible amount of building; the line of 
sight must not pass near my object which will cause lateral refraction; 
the stations must bo so located that the distance between thorn may 
be ta ed economically and rapidly; and, finally, they should be so 

u t  curves the best location is at  tho point of intersection of the tangonts, 
though this is ofton prohibited by the local topography or by struc- 
tures. On tangents tho stations are altornated, wherever possiblo, 
from one side of the right of way to the other, thus avoiding, in a groat 
measure, tho effects of lateral refraction caused by havlng the line 
of sight closely tangent to the track which becomes moro hoated by the 
sun than does the ground on either side of it. When the stations 
are thus altcrnated, any improvement, such as an additional track 
or siding, taking place on one side of tho right of way will not disturb 
all the stations. 

For the angle measurements and azimuth obsorvations a 12-inch 
direction theodolite WRS usually usad. This is tho same instrumont 
which has been in use for many years on precise triangulation and has 
bcen described and illustrated in several publications of this Bureau. 
At some of the stations an 8-inch direction instrumont wns used. 
This instrument has but two micrometor microscopes and conso- 
quently the number of positions observed was increased from 8 to 
12 when it wm used. 

All observations for horizontal angles wore made in tho early 
morning, late afternoon, or a t  night. It was impossible to mako 
observations of the required accuracy aurin the middlo of the da , 
for observing horizontal angles with high accuracy along a railroad 
right of way than in any other placo where it has ever beon attomptod 
to observe them. The lines are almost always close to tho ground, 
and frequently pass close to emhnkmontu, buildings, polcs, or 
trees, any of which may and frequently do CRUSO lateral refraction. 

The reconnaissance and si nal building wns started a t  North 
Vernon on April 16, 1920, a n i  carried ahoad until June 7, when the 

horizontal angles, usually called the obsorvmg party, 
nilby, chief of arty, an extra observer, a recorder, a a 

stations supports for tho instrument and’observing S C R ~ ~ O  P ds from 18 

place a as to be available for use by any local engineer. Frequently 

except on cloudy dnys. Conditions are pro % ably more unfavorab 9 e 
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stations. 
- 
Tripp to Ademe. ............................................. 
Cla to Clark.. ............................................... 
Dugoh to Delaware.. ........................................ 
Sherman to Elevator.. ....................................... 
Wastorn to Gibson ............................................ 
IIanoock to Hanleon.. ....................................... 
Honry to CIwro.. ............................................. 
Jaakson to New Hope.. ...................................... 
Coasedy to Sho ............................................. 
Leonda to Ven&a.. ........................................ 

Portor to I'asey.. ............................................. 
Josoph to Twln.. ............................................. 
Aman to 8tatw ............................................... 
Penn to Bouth Bend east b m .  ............................... 

Boon to Mantgomory.. ....................................... 

Mean .................................................................................. 
-_-I___ 

party moved back to North Vernon to organize and start the ta ing 
The observin of the horizontal angles was started on k a y  

the starting point, and Mr. Mourhess, who {ad geen doing the observ- 
ing, took chargo of the taping and continued with it until the finish 
of tho line a t  South Bend. 

As soon as tho taping 

in 
?n all, 166 stations wore occupied for horizontal angles. The ob- 

servations at  63 of them wore made by Mr. Mourhess, and a t  tho 
C. States, oxtra observor. Tho observations wore 
thus giving an avorage of nenrly 3 stations per day, 
stations was occunied on ono dny by Mr. States. 

wore under one chief of party, and all accounts 
it is almost impossiblo to separate tho costs 

and no attompt has boen mado to do so. 

Pa::% continued unti P June 9, when this art also moved back to 

Mr. Bilby took a party an cp resumed tho roconnaissanco, signal b u i d  
arty was organized and well uvder wa 

and observing on June 23, 1920. 

ASTRONOMIU AZRdWTHS. 

The greatest difficulty in travorso work of a high ordor of accuracy 
when run don a railroad right of wa is to mensuro tho horizontai 
angles with sukcient recision to hod'tho goodotic azimuths within 
the required limits. ft is necessary to obsorve astronomic azimuths 
at short intorvals in order that tho geodetic azimuth may not deviato 

h to cause inaccuracy in tho goographic position groater than 

Azimuth was determined by observations on Polaris a t  any hour 
angle by tho usual methods, oxcopt that tho Naval Obsorvatory 
t h o  signals transmitted over tho telegraph linos wore used in place of 
time observations with tho vertical circle. Tho results obtainod were . Obsorvations were mado on one night only at each 
satisf station an always with the 12-inch instrumont. 

The following table shows tho stations a t  which azimuths were 
observed, tho station used as the mark, tho date of observation, the 
astronomic azimuth and tho probable error. 

the enOY a lowablo limit. 

Dato. Admuth. 

0 , ,I 1820 
Map 0 13.. .... 
May lk. .  ..... 
May 21.. ...... 
June 28 ........ 
June24 ........ 
Juno 7 ......... 
June 26. ....... 
July 8.. ....... 
July 11 ........ 
July 17.. ....... 
July 10.. ...... 
July 23. ....... 
July 27. :. ..... 
AM. 3 . .  ...... 
Aug. 2.. ...... 

I 

189 40 08.28 
148 45 17.28 
310 38 17.88 
I78 30 10.34 
221 37 OB. 12 

170 45 20.1 
188 05 00.96 
158 11 15.83 
153 04 55.30 
82 SB 07.80 

178 47 67.08 
177 46 55. ?o 
88 Is 48. 64 

io1 08 38.811 
207 00 22. P 

--- 
Probnblo 

wrw. 

. 
io. 47 
iO.41 i o .  47 
io. 30 i o .  26 

i o .  58 
fO. 61 i o .  01 

fO. 61 

10.43  
fO. 44 
;to. a 
*o. 88 
320.44 

i a M  

*nee 

I_ 
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-3.24 
+0.40 
-0.70 

DIFFERENCE BETWEEN THE ASTRONOMIC AHI) GEODETIC AZI>fUTFIS. 

Before the field work was started a study was inado of the rohahlo 
deflections in the prime vertical which might be expcctei in tho 
region throu h which the traverse was to run. The six nearest sta- 
tions of the b. S. Lake Survey and the thirty-ninth parillcl trirtngu- 
lation, at which both astronomic and geodetic longitudes were known, 
were used in this investigation. Since the topography of Indiana 
and the surrounding country is very flat, no great difference wns 
anticipated between the astronomic and geodetic azimuths along the  
traverse. The data in the following table seemed to  bear this out to 
such an extent that the astronomic azimuths were held fixed without 
correction. 

From the Laplace equation t e geodetic azimuth can be computed 

and astronomic azimuth of a single station, are known, thus 
cyc)= ad + sin cp (A, - Xo) 

where  CY^ is tho geodetic azimuth, aA thc astronomic azimuth, cp tho 
eodetic latitude, Ad the astronomic longitude, ant1 ha the geodetic 

Yon etude. 
&e tablo following gives the geodetic positions of tho points con- 

sidered, with the seconds of the astronomic lon itudo, followed by 
the astronomic minus the geodetic longitude, an( k in the last column 
tho astronomic minus thc geodetic longitude multiplietl h the sine 
of the geodetic latitude. Each value in the lust column is t 9 le amount 
to be added algebraically to the astronomic azimuth at  that station 
to produce the geodetic azimuth. I t  will be noticed t h u t  in every 
case this amount is so small as to causo no upprecinblo error if nog- 
lected in tho computations. Tho astronomic azimut,hs wero thereforo 
hold fixod along this arc, thus making a consiclorable saving by 
avoiding tho necessity of determining several longitudo difforencos. 

when the geodetic latitude an R longitude, tho astronomic longitudo, 

-2.18 
+0.31 
-0.44 

Btntlon. 

Monroe .................................. 41 5.1 62.44 R7 23 4X.93 I 45.09 
Wlllow Sprlngs .......................... 41 43 30.90 87 Gl a5.W 00.00 
Pnrkersburg ............................ 1 38 

34 -63.20 1 88 01 49.00 1 48.30 

Vlncennes ............................... 
Louisville ............................... 
0 . & M  .................................. 

-4.01 -3.07 
-0.07 -0.00 
+0.19 +0.12 

TAPE mASUREMENTS. 

Tho tapin party was organized at  North Vernon on June 9, 1920. 
From that d ato until tho line was finished at South Bond on Auvust 
11, the tnping was ns continuous as tho weather would crmit. rho 

The ideal condition for taping on precise traverse is a straight and 
level track betwccn tho two points which tho traverse connects. 
This condition, of course, docs riot exist, tw curves and changes of 

aver o progress was at tho rate of 108 miles of comp f otod line por 
mont Y . 
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FIi!. 2.-MOVING THE TAPE FORWARD, 

The tape is carried free f rom the ground and never allowed to drat:. 

.. - -. .. . .... . - - _. .. .- 

Fis:, 3 . - - -PLACING T H E  TAPE ON T t i E  R A I L .  

A s  tho tension I s  ripplied the man nt  the middle of t i le tape lowers it gradunlly 
to the rail. 
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Fig.4.-THE FORWARD END OF T H E  TAPE AND T H E  RECORDER. 

Mark ing  the end of the tape on the rail wi th a glass cutter. 

Fig.5.-THE REAR END OF THE TAPE. 

M a k i n g  the mark on the rear end of the tape coincident wi th the mark on the 
rail. 
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elevation aro constantly cncounterod. In Indiana tho conditions 
wcro probably about tho averago that will bo found in country whoro 
it is advantawcous to uso preciso traverse in prefcrcnco to trim ula- 

and ran over improvod highways and Rtrcets, thus avoiding the rail- 
rond yards with tho hoavy traffic and curves which mako traverse 
most diiiicult in tho vicinity of cities if an attempt is mads to stay on 

tion. Throug% sevoral largo towns and cities tho lino loft  tho rai k road 

TAPING ALONG TIIE RAIL. 

Always, whcn possiblo, tho mcnsuromonts were mndo on tho, rdl ,  
tho ttqw bcing supportcd throughout its lei] th. The majority 

aiiothcr, hut from ti pomt on tho rail opposito 0110 station to a point 
on tho rtiil op ositct tho nrs t  station. rho distmico and aiiglo from 

tho ‘actunl disttiiico h4woen tho stations wus computed from those 
dnta. In making tho computations of travorso distanccs several 
difl’crrnt cases nrisc, dcpcndiii 011 the locations of tlio stations with 

tions for rcciso niid sccondtir travorso,” U. S. Coast and Geodetic 
Survey, c? pcciid Publication, d. 58. 

A t  curvcs tho tn irig must lcavo tho rail at  tho bcgining of tho 

and running tho necessary lcvols over thom greatly retards tho prog- 
rcss of tho tnping. 

Another condition which frcqucn tly wisos in travorso moasurcmonts 
is tho impossibility of tiiping in a direct line bctwccn two mnhi stations. 
For cxnmplo, two main stations may bo intorvisiblo, cach being on tho 
railrotid right of wny and on elevated ground, but tho intcrvoning 
track niny malts several curvos, and tho topo rnpliy diroctly in a lino 

mcasurcmcnts along that lino. What is dono is to chooso supple- 
montal stations to @vu tho best routo mid run a series of coursos to 
connect tho two main stations, moasuririg tho nocossnry an 10s at  tho 

tancos in tho usual manner. All anglos two measured in ordor to 
form a closed figure. From theso data tho lengths aro projected 
onto tho line bctwccn tho two main stations. 

In carrying preciso travorso throu h citias and lar o towns i t  is 

highways. 1 t soonis ativisablc, thorcforo, to noto horo tho mothods 
used in taping over nvcd stroots and improved hi hways. 

tho city to tho Lako Erio & Wostorn Railroad right of way north oi 

of tho mensurcmcnts werc not mado directly B rom ono station to 

tho point on t fi P mil to tho station wcro measured in each caso, and 

rcspcct to tho rail. l’hcsc arc B ully explained in tho “Geiicral instruc- 

curve and bv carric tI ovor staltos. Setting and aligning thoso staltos 

bctwccn tho stations may bo such as to  prohi % it aconomicnl travrrso 

additional stations with n 7-inch repcating theodolito an 5 tho dis- 

almost nocossary to loavo tho railroa 8 and to follow t a o stroots and 

In Indianapolis t P io routo choson was around t 7 io oastorn side of 
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the city, a distance of 26.5 kilometers, all over improved streets. 
Seventeen main stations were located on or near tho streots, and the 
angles at  these woro measured eithor in the early mornin , by observ- 
ing on helio raphs, or late at  night, by ointing on e k ectric signal 

most of tho heavy automobile traffic was avoided. An azimuth was 
observed a t  station Sherman, which is located on tho concrete pave- 
ment of Sherman Drive, and though tho instrument was mounted 
on a stand resting on the pavomont and was not fastoned or weighted 
down in any way, there was no noticeable disturbance caused b the 

circlo were used. Threo of theso were rojoctod and thoso remaining 
gave a probable orror of tho azimuth of &0”.39. 

Tho same tape stretchers woro used as for the taping on tho rail, 
tw they were easily adapted to this work by utting a piece of board 
betwoen the flanges which fit over tho rail, t R us.giving a flat surface 
against tho pavement. 

For marking the tape ends, adhesive tape 1 inch wide, such as can 
be purchased a t  any drug store, was used. A pjeco of this ta  e 

tape was marked on it with a hard pcncil. With a little ractice the 
man making tho forward contact was ablo to appl t l e  adhesive 

easily recovered by tho rodman of the levo party and by tho part 
making the check moasuroment. I t  was found that thls sort of m a d  
lasted two or thrco days on the brick and concrete pavements, but 
llnuch longer on tho oil-bound macadam. 

Whero possiblo the lino as taped was chosen EO as to run near the 
curb, thus avoidin tho traffic, and also for the very importtint 

necessary to uso an instrument to maintain tho line. A distance of 
about 1 foot insido the curb was found to bo tho most practical, for 
in addition to avoiding the traffic the wash of sand found closo to 
the curb was also missed. 

The difforenco in elevation of tho tapo ends was dotorminod by wye 
levels, and the check mcasurcment was mado in tho usual way with 
the 300-foot steel tapo. 

lamps. In  t B is way good observing conlitions were attained, and 

passing of even heavy trucks. Sixtoon positions of the theo B olito 

about 3 inches long was stuck to tho pavomont and tho ond of t I: o 

tape quickly and in tho pro or placo. Each tapo en cry was numborod 
on tho pavoment with ye1 f ow lumber cra on so that it might bo Y 

reason that the cur f line was sufficiently straight so that it was not 

INSTRUMENTS USED IN OONNECTION WITH THE TAPINa. 

The invar tapes used for precise travorse are of the same typo as 
those used for measuring bases of recise triangulation. They were 

kilograms, when supported throughout, and also whon supported at  
f i n  points (0, 12 , 25, 373 and 50 meter points) and a t  the three 

&ermined. Tho standardization is accurate to a t  least one part 
in 300 000. 

In  compliance with instructions, no sbt-backs wero measured but 
all distances less than a tape len th wore measured as set-ups with 

the measurement. Recently tho traverse tapes havo been graduated 

standardized at the Bureiu of 2 tandards under a tension of 15 

oints (0, 25, an i 50 meters). The coefficient o/ expansion is also 

a 30-meter steel pocket ta e. If t a e set-up WRS more than 25 meters, 
the mark a t  tho middle o P tho invar tapo was used in making part of 
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Fig.G.--FILING A M A R K  O N  T H E  R A I L  AT T H E  END OF A 
K i  LOM ETER. 

- -- 

f i g . 7 .  T H E  TAPE STRETCHER AT A ROAD CROSSING. 

This type of stretcher Can be used readily on road crossings where the  rails 
are prnctlcally f lush  w i t h  the  highway. 
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TIE. 8:- TAPING ALONG T H E  SIDEWALK 

I 

Fig. 9.-REELING UP THE TAPE. 
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for every 6 meters instend of at the ends only nnd the sot-ups will 
not exceed 5 meters on futuro work. 

The tension wns maintained n t  15 kilograms by means of n s ring 
balance a t  tho front end of tho ta e. Tho bnlnnco wns tested c! nily. 
A thermometer near each ond of t R o tnpo gave the nocessnrg temper- 

P Of 
Thoy wore used not only in Indiana but P or about 300 

fit over the top of tho rail. Uprights projectod about 6 inches a B ove 

attached to the lower end o f this lover by means of a hook which held 

aturo readings. 

tho rail wero made in the field By Mr. Bilby and nve excel ent 
results. 
miles in Illinois and Wisconsin. Each stretcher consisted of a shoo 
of galvanizod iron about 18 inches long and just wide enou h to 

tho top of tho rail, maltin a bonring for the lover. The t’ttpe wns 

tho tape closo to the rail while the tension was applied. The com- 
plete stretcher woighed only 2 or 3 pounds. 

Wherever the tnping Vas over stakes, wyo levels wero run to get 
the difforencee in elevation brtweon the tnpc onds €or us0 in com- 
puting the inclination corrections. When the measurement was 
made directly on the rail, “Experimental ,Track Sector No. 1 ” was 
used to detcrmine the inclination of the tape. As the name indicates 
this instrument was built as an experiment but was found to be very 
satisfactory. It consists of a board about 6 feet long which rests on 
tho rail at  tho A level bubble 13, movad by a 

tho vernier a determination of tho inclinntion of the track is obtainecf 
Ono such ronding was mado for each tape longth measured on the 
track. The data thus obtained wero found to bo sufficiently accurnte 
for tho pur ose of com uting.the grado corrections and much more 

Hrevious to its USG on the Indiana traversc the track sector was 
tested on a kilometclr of traverse near Alexandria, La., by a travorso 
party just completing n soason’s work. Tho result showed the total 
inclination corroction for the kilometer to bo 0.2 millimeter less 
when computed from tho sector data than when computed from tho 
precise levoling data. In  other words the difference m.tho results 
obtained b tho two methods amounted to only 1 pnrt in 5 000 000 of 

A now lovcl, figure 11, has since been made, which involves the 
samo principlos, but is better adapted to the work. This instrument 
rests on tho oink designated as A, which are about 0 foot apart. 
Tho bubble 3 is mounted on a movable arm pivoted at  P, to which 
is also attachod a graduated arc and vernier at  V. The movable 
arm is about 30 inches long and is not su pliod with a clamp or slow- 
motion scrow, but. resists .motion by P riction only. The scale is 
rraduated to 10’ with a vornior roading to minutes, 4 y  tho use of 
$0 long arm the bubble can be contored vary rapidly and about as 
accurately as with u short .arm ‘and a slow-motion scrow, and tho 
graduations are of such a size us to bo quickly read. On the back 
of the board is u hingod log which falls a short distance away from the 
board as i t  is leaned over and thus supports the soctor while the 
operator records tho observation. 

The tape stretchers for applyino tho tonsion to the tape on to 

oints A, fi uro 10. 

By brinPg tan ent screw z i s  mounte f nt the middlo of the bond. 
the B ubble to the center by moans of tho tangcnt screw and rea in 

rn idly an8economical P y obtained thnn by running wye levels. 

the totnl B istanco. 
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E Tho tape ends woro marked on tho rail by means oi an ordinar 
glass cutter. This mark was indicatccl by a lumber crayon mar 
on the rail, and also by the numbor of tho tupo length which was 
marked on the nearest crosstic. Thc cnd of each kilomoter and tho 
point on tho rail opposite each principal station was.marked on tho 
rail by filing a cross mark. This mark was mado of such a dopth 
as to insure its lasting until thc check measuroment had boon mado 
perha s a week or 10 days later. 

300-foot steel tape. The object of this moasuroment was to catch 
errors or blunders of the ordor of magnitude of a 50-meter tapo 
length, and consequently no attem t was mado to  sccuro n high 

than a half tapo longth wore chocked by boing moasured accuratoly 
in both meters and feet. 

A c R ock measurement of each traverso distance was mado with a 

order of accuracy. All set-ups on t R o prociso mcasuromcnt shorter 

THE OFFICE COMPUTATION. 

The offico com utation of a trnverso includos tho following opora- 
tions: A thorou inspection and check of all record books; tho 
computation a n f  application to tho mcasured longths of 1111 corrcc- 
tions duo to standardization of tapes, tem crature, inclination, and 

the linos betweon tho stations; the computation of the c osuros of 
loops and of dis.tances botwoen the main stations; t h o  cornputation 
of tho prclirninary geodetic positions ; the least-squarcs. !tljustmont; 
and, last, the computation of tho final geodetic posltions of the 
stations. 

Tho offico com ulat,ion of tho l o n d i s  W ~ L ~  inatlo under tho dircct 
suporvision of $ D. Sutcliffo, mitgcmuticiun; tho nstronomic: mi- 
muths wcre computod by Sarah Boall, Innthoinatician; and tho lcast- 
squaros adjustment w t ~  made by Mr. Mourhoss. 

rcscribed in the “Gonornl 
Instructions for $ recisc ant1 Socondar ‘&avorso,” U. S. Coast and 
Geodetic Survcy Spocial Publication 60. 58, with the oxcoption of 
tho inclination corrcctions for. that part of the travorso which was 
monsurcd on tho rail, for which tho inclination correction was com- 

uted for ctlch t a p  length from tho data obtained from tho track 
revel observations. 

k reduction to son levol; the projoction of a 1  P measured len ths onto 

Tho office com utation was mado as 

THE LEA6T-SQUARES ADJUSTMENT. 

The least-squares ndjustmont of n traverse must eliminttto tho 
discrepancies in azimuth, which urc duo mainly t,o errors in menswing 
the angles. Thcso small errors in the angles cause IL tlifi‘crcncc 
between the astronomic azimuth of a lino nntl thc azimuth of that 
same line as computcd’through tho traverso from tho precctling fixed 
azimuth. I n .  tho work under discussion the astronomic azimuths 
wore held fixed without being corrcctcd for tho ddlection of tho 
plumb line, i t  being assumed that in this levcl topography tho deflcc- 
tion is always small end of approximately the same size. (Soo 
p. 70). Tho adjustment must also diminate tho tliscrcpnncy in goo- 
graphic position of tho end point of tho traverse. In  this cuso tho tra- 
verse started from a fixed position of the transcontinontal triangula- 
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Fie. 10.-EXPERIMENTAL TRACK SECTOR NO. 1. 

Fig. 11.-NEW MODEL TRACK LEVEL. 
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tion and ended on a station of tho Lake Surve triangulation which 
was ako fixed in position. The discrepancy to $e elimnated was the, 
difference between the k e d  position of the final point and the 
position of the same point as computed through tho traverse begin- 
ning with the transcontinental data. It should be remembered that 
in a traverse, unlike trirtngulation, there is no mathematical relation 
between the lengths of the courses and the angles between them. 

Tho method used in the adjustment of tho traverse was devised 
by the members of the division of geodesy as a practical moans for 
the elimination of the discrepancies without too rent an expenditure 

The corrections to the lengths are 
expressed in units of the sixth place 
of decimal? of the logarithms, and 
the correct,ions to the angles are ex- 
pressed as usual in seconds of angular 
measure. In  order to hold what was ,- 
considered a pro er relation between I 

of time and labor A development, of the metho c f  used is given below. 

roportion o P the discrepancy put ', 
lengths and the pro ortion put .- 

on the mgles, n system o P weighting 
was determined experimentally, satis- 
factory to the best judgment of the 
members of the divlsion of geodesy. 
Since the completion of this ad'ust- 
ment another method has been 
devised which may be used in futuro 
nd'ustments of traverse. 

i n  considering the condition equa- 
tions for tho distribution of the 
lntitude and longitude discropmcies, 
it  must bo remembored that they aro 
developed from the changes which 
will occur in the formulae for the 
computation of geodetic positions 
due to small changes in lsngth and 
azimuth. These formulae are given 

Survey S ecial Publication No. 8, 
entitled XE"ormu1ae and tables for tho computation of geodetic 
positions." 

The first term, and the only one here considered, of tho formula 
for the differunco of lntitudc, 1s 

I 
'.. 

A fully in U. S. Coast and Oeodetio F&. 19. 

AP= - S  COS B, (1) 
and for tho diffcrcnco of longitude, is 

AX=$ sin a A' sec tp', 

where S is the distance bdween the points, 01 is the azimuth from the 
fixed to the new point, P 1s the latitude of tho now point, and B 
and A' nre factors deponding,on the latitude of the stations and the 
dimensions of the reference spheroid, 
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In figure No. 12 let 1 and 5 be fixed in both latitude and longitude 
and let the azimuths of tho lines 1 to A and 5 to  B be fixed. A 
traverse is run from 1 to 5,  all distances and angles being measured. 
From the data thus obtained, the preliminary latitude and lon itude 
of each oint is com uted, and also the preliminary azimuth o f each 

fixed latitude and longitude of 5,  the final point, an the latitude 
and lon itude as derived from the com utation. 

'pl and X, for the first point,.cp, and & for the second point, and so on 
to pn and An for the fmd pomt. Let the length of the first C O U ~ ~  be 

represented by S,, the second by S,, 
and so on to S, for tho h a 1  course. 
Let Val be the change in tho lo a- 
rithm of the distance s,, Val %e 
change for S,, and so on to Vs, for S,. 

Knowing the number to which a 
given logarithm corresponds, tho 
change in the number due to a small 
change in the logarithm, can be found1 
b multiplyin the number by the 

by M, tho modulus of the common 
system of logarithms. 

Let us now consider the change in 
the first term of tho latitude formula, 
equation (1): which will bo brought 
about b a change in tho distance S. 

erse, that is from 1 to 2, where the 
change in the logarithm of the length 
is Vul, i t  is evident that the chan e in 

be Val. Now the number, correspond- 
ing to the first term of the latitude 
forniula, may be expressed close1 

'A this .%e multiplied E y Vul and divided 
by 10°H it will show in seconds of 
latitude the change caused by VU,. 

ower is here introduced sinco tho sixth place of 

K line. T K en there wi P 1 be, of course, a small discrepanc between the 

Now 5 et the computed latitude ancflongitude bo represented by 

c i ange in the7ogarithm and dividing 

If we ta % e the first course of the trav- 

the logarithm of the first term wil k also 

enou h for this pur ose by (o, - 'pl. 9r 
Fig. la. 

Ten to the sixth 
the logarithm has E eon arbitrarily taken as tho unit. 

Then the chango in latitude 

= ym ( Val). (3) 

In a similar wa the chan e in longitude due to a cnange of VU, in 
tho logarithm of t K e length [, 
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The chango in tho length of the line from 1 to 2will aflect tho geo- 
detic position of tho final point by exact1 the snmo amount as it  
affects tho codctic position of 2. Honco t , o  effect on the gcodotic 

the sum of tho indimdual changes o position caused by these lengt 
changes. 

Next we must consider tho effoct on tho geodotic position of 2, of 
a small chnngo in tho observed anglo a t  1, and also the offoct of 
this chnngo on tho position of tho finnl point. 

Lot Vc, bo tho small cliungo in scconds in tho observed angle 
a t  1, Vc, tho chanw in tho ando at  2, etc. 

Due to tho sm& chango IE tho point 2 will rotato nbout 1 to 
some point IT, figuro No. 13. khcn mtroducing aro 1" to rcduco to 
circular measure, the distance 2 to I1 = S ,  Vc1 arc 1''. 

Now let a = tho azimuth of tho line 1 to 2 ; then 90" + 01 = tho azimuth 
of tho lino 2 to 11. 

From the first term in the latitudo formulu, ocluation (l), tho 
chungo in latitudo duo to a chango Vcl 

B K position of t P io finnl point, of tt chnn o in each length, will bo simp1 

= 4, VC, arc 1" cos (goo + (Y) B, 
- + VqBl arc 1" S, sin a. 

But from tho longituclo formula, equation (2), 

A, -Al = S,  sin cy A' soc p' 

or A - A  S, sin cy ax+, - 
bOC p 

Or substituting abovo, tho chiingo in lutitudu duo to Vel inuy be 
osprossod ns 

In  oquation ( 5 )  and thcrcnftor tho subscri ts nftor B A ,  and soc p 

In  tho same mnnnor a chango in longitudo duu to tho smnll chnngo 

refer to tho points (seo fig. 13) upon tho f utitudo of which tlioso 
functions dopcnd. 

Vc, in tho azimuth 

= arc I" sin (90°+a)A, YUC pa, 

- +S,Vc, UI'C 1" COS 01 A, soc pa. 

But from tho latitude formula, equation (l), ncglocthg the small 
torms a8 boforo, 

pa -pl = -S, COY (Y B,, 
Or 
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Or substituting this exprossion in tho ubovc equation, tho chango in 
longitudo may bo exprcssed tis 

Now equations (5)  and ( G )  rcprcsent the chnngcs in latitude and 
longitudo which take placo in point 2 duo to ti smill chan o in tho 

azimuth of each succocding course, nnd consoqucn tly changes tho 
'I'ho oIfcct on tho 

L a 1  point will bc oxprcsscd by substituting (cp, -pl) for (cpz -pl> and 

Then the chango in osition of tho final point duo to tho chungo in 
tho length and az imut  of tho iirst coiirse will bo, for tho latitudo, 
the sum of cquations (3) nnd ( 5 )  or 

azimuth, but  a chango in the azimuth of tho first courso 8 ri ects tho 

eodetic position of each point on tho traverse. 

(An -A,) for (A, -Al ) .  

and for t.he longitudc, the sum of cquutions (4) nnd ( 6 )  or 

Tho chango in thc position of the final point for f i  cliango in tho 
length and azimuth of  each COUIYC may bc dctcrmincd in tho same 
way. 'I'hcn if 'p,. untl A,,, arc the fixed lutitlitlo und longitudo of tho 
final point, the equation for thc latitude will l x  

B,, arc 1" - 
An scc ~n 

For tho longitudo of tho final point tho cqutttion will bo 
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It is closo cnough to tnlie the diflerenccs in lntitudc and 1onC.i- 
tude to minutcs nnd decimals. If this is dono tho equntions shoJd  
be divided b G O ,  sincc as they now stand the differences in position 
are in secon (sr s. Tho minute and second symbols aftor tho parenthe- 
ses in the I0ll0wi11 equations show whethor the difference indicntcd 

plying equations (7) and (8) y 10"M and changing from seconds to  
minutcs, wc havc 

\ within tho parent I? esis is ex rcssed in minutcs or seconds. Multi- 

100 M O=+-- 60 (plI-pll')''+ [(~~--cP,)'(v~,)+((p~-~(p,)'(~~,)+''.' 

Tho following substitutions mny bc mndc in equations (9) nnd (10) 

R nrc 1" a, = + 1O"M An S ~ C  Pn 

A,,  SCC $9" arc 1" 
Zl a, = - 1 O " M  

' O o M  = 7235.24. 
GO 

Tho B factor clinngcs so slowly for tiny trtivcis~, llint tlio mean 
latitudo mn Tho lntitudc of tlio find 
point is uso dr as tho nrgumcnt €or An nnci SCC pll. Tho qunntitios drs- 
ignatcd ns 0, and a, nin thus bo computcd nnd uscd ns n constant 

110 tnkcn ns nn nrgumcnt. 

for each of t ho  tcrms nf f cctod. 
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1)ISCREPANCY IN GEOGRAPHIC POSITION. 

The geodetic position of tho U. S. Lake Survey station Penn as 
computed through the traverse from station Trip of tho trans- 
continental triangulation, was too small by 0.”155 P 4.78 meters) of 
latitude and too largo by 0.”083 (1.92 meters) of lon itudo when 

ancy bein 5.15 meters. If tho ositions of the two fixed stations 

the discrepancy is in the traverse and amounts to 1 art in 67 000 

crepancy is considered to bo the closing error of the loop formed by 
the traverse, the transcontinental triangulation and the U. S. Lako 
Survey triangulation, t.hen it amounts to 1 part in 350 000 of tho 
length of the whole loop. 

compared with the fixed position of station Penn, the w f ole discrop- 

mcntione f above are assumed to g o without error, thon tho whole of 

of the total length of the traverse. If, on tho other ll and, tho dis- 

THE CONDITION EQUATIONs. 

In  the actual opcration of making the least-squares adjustmont 
the an I C s  at the stations, be inning a t  North Vernon, were desig- 

even numbers. At tho stations whero azimuths were detcrmine 
the meridian was held as fixed by the astronomic observations, and 
the angle between the meridian and a line of tho traverse wm allowed 
to take a correction in the same manner as an an le betweon traverse 

there were two angles, the angles wero dcsi natod by placing a latter 
after the number, as for example ( 9 7 4  a n t  (97b). 

The first 14 of tho following equations represent tho azimuth 
conditions. Equation 15 is an anglo condition in a triangle a t  South 
Bend whero the connection is mado to tho Lako Survoy triangulation. 
E4uations 16 and 17 are, respectively, the latitude and longitude 
conditions. 

di nated Q y odd numbers and t a e distances between tho stations b 

stations. At the azimuth stations and at  ot a or stations where 
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TABLES O F  CORRECTIOKS. 

In  the following tables are given the corrections to the angles and 
distances as derived from the least-squares adjustment. In the first 
table are given tho name of the station a t  which tho angle was ob- 
served, the designation given to the angle in the adjustment, and the 
correction to the angle in seconds. The mean correction to the angles 
necessary to satisfy all conditions as imposed was slightly less than 2”. 

In  the second table arc given tho names of tho two stations a t  the 
ends of cach line whose len th was measured, tho designation as- 
si ned to this length in the a ‘ustment, tho correction to tho seventh 

portional part of tho correction to the wholo length of tho line. An 
examination of this table shows that only 16 of the 163 distances were 
changed by as much as 1 part in 100 000. The maximum change 
was 1 part in 46 000 which occurred on the distance between Clark 
and Clinton. Tho mean change of all the lengths amounts to 19 in 
the seventh place of the logarithm or to 1 part in 228 000. 

p f: ucc of tho logarithm of this 4 cngth, and in tho last column, the pro- 

Table of corrections to  horizontal anglee. 

Btntlon. 

Dosignn 
tlon of 
nnilo 
used In 
thd nd- 

M p p  I ........................ 
Adums.. ..................... 
North Vornon. ............... 
Allon. ........................ 
Bnrtholomew ................ 
Bonton.. ..................... 
B Inc kIor k .................... 
Boon. ........................ 
Brown.. ..................... 
Corro11.. .......... ... 
C W  .......................... 
Columbus.. .................. 
Clny. ......................... 
Clay.. ................. 
Clnrk.. ................ 
Chton. .  ..................... 
Edlnbur .................... 
Crnwforf. .................... 
Ilnvioss.. .................... 
Donrborn. .................... 
Docnturo ..................... 
I1ccnlb.. ..................... 
Dolnwnro.. ................... 
DutmLq.. ..................... 
Dubolv. ...................... 
Franklin.. ................... I 
Elkhnrt ...................... 
W hltolnnd ................... 
Fnyotto.. .................... 
Floyd. ....................... 
Qroenwd. .  ................. 
Fountain.. ................... 
Fulton.. ..................... 
Tractlon.. ................... 
Shelby.. ..................... 
Tro ......................... 
Hhormnn.. ................... 
Sherman.. ................... 
Elovutor ..................... 

KOA.. ....................... 

__^__ - 

Corrw- 
tlon. 

-- 

- 3.7 - 3.7 - 4.1 
- 3.0 - 3.4 
- 2. 7 
- 2.5 - 0.5 + 0.0 

+ 1.2 + 2.3 + 2.3 + 2.3 + 0.3 
+ 1.0 + 1.3 + 1.4 + 1.7 + 2.0 
+ 2.0 
-I- 2.R + 2.0 + 3.4 + 2.8 
+ 0.7 + 0.0 + 1.4 + 1.7 + 2.1 
+ 2.3 + 2.0 + 2.0 + 3.3 + 3.3 
+ 3.3 + 2.0 + 2.0 + 2.0 
- 0.2 

- 3.a 

I- 
I’rospoct ..................... 
hUchlgan. .................... 
Emerson.. ................... 
Silhwny ...................... 
Thonmim .................... 
I’ondlo t on. ................... 
Avotiuo.. .................... 
Ilrlghtwood .................. 
Iioystono. .................... 
Lnko.. ....................... 
Erlo. ......................... 
Wwtcm.. .................... 
Watom.. .................... 
Oilison.. ..................... 
Orant.. ...................... 
Orcon.. ...................... 
Custloton.. ................... 
Fishor.. ...................... 
Frnzlor ....................... 
IInmllton .................... 
IInncock ..................... 
Iiancock ..................... 
Iinrrivon ..................... 
Btnko.. ....................... 
Stub.. ....................... 
Flll ......................... 
Hondrlcks.. .................. 
Brays.. ...................... 
Fox. ......................... 
I’ralrio.. ..................... 
Ilonry. ....................... 
Honry.. ...................... 
Clcoro. ....................... 
Tuckor.. ..................... 
Hownrd ...................... 
Klndors. ..................... 
Arcndn.. ..................... 
c o x . .  ........................ 
Jay. .......................... 
Jiuper ........................ 

Corrcc- 
tlon. 

- 0.2 - 0.3 - O . l i  
- 0.5 - 0.4 
- 0.3 - 0.2 + 0.2 + 0.5 + 0.5 

+ 0.5 + 0.6 + 2.5 + 2.2 + 2.0 
+ 1.0 + 1.2 + 1.0 + 0.8 + 1.0 
+ 1.0 + h.2 - 4.1 - 4.1 - 4.0 
- 3.0 - 3.7 - 3.0 - 3.0 - 3.6 

- 3.0 - 1.0 - 1.0 - 1.0 - 1.5 
- 1.3 - 1.2 - 0.8 
- 0.u - 0.7 



TRAVIZRSE Ah’D TRIANGULATION IN  INDIANA . 
Tuble of corrccliom lo horizontal aWles-Continued . 

Tlpton ....................... 
Jnckson ...................... ltauslor ....................... 

xc\v Jeckson Hop0 ................... ...................... 

Midway ...................... 
tlhnrp ....................... 
Jofforson ..................... 
Jennlngs ...................... Duncan 

Main ......................... 
Duckeyo ...................... 
Kokomo 
Penn 
Lncy ......................... 
cassedy ...................... 
casscdy ...................... 

...................... 

...................... ......................... 

__- ............................ __ . . . . . . . . . . . . . . . . . . .  1 I)a<ignn 
tlon of 

1 .IO) 

(15311) 
[lei) 

(%;{ 
15T) 

icii) i %] 
io7 
io0i 

I*;$)) 

1% 
[l%l 

Stntlon . 

Eel ........................... 
Vendnlln ..................... 
Leondn ....................... 
h n d n  ....................... 
Knox ......................... 
Hornov ....................... 

memi ........................ 

nnglo 
uscd In 
tlic nil- 

Justmen 

I2?[ 
(2113) 
(211b) 

K% 

1 ...... 

Laurofico ..................... 217) 
Lnwn ......................... 210) 
Mnrthn ....................... 221) 

Modison ...................... ........................ 
Martln ........................ 
Monroo ....................... 

Marlon 
Marcbnl 

Lucorno ...................... I (233) 
Boon ......................... ’ ( 2 3 5 ~ )  
Boon ......................... (2351)) 
Montgontory .................. ~ 

Morgau ........................ $% 
I 

...................... 

Carrw- 
tlotl . 

. 0 . 6  . 0.3 + 0.1 + 3.1 . 2.1) 

. 2.(i 

. 2.4 . 2 . 1 
-1 . R 
-1.6 

-1.2 
.I . 2 
.1 . 1 
-1.1 
-0.0 

.0 . 1 
+2.0 
-1.4 
-1.2 
-0.0 

-0.1 
+I) . 2 
+ ( I  . 3 
+ 1 . 0  
1-1.2 

+1.3 
+1.4 
+ 1 . 5  
1-1.7 
+1.7 

+ l  . R 
+1 .n  
+ I  . H 
+1.7 
-1-2.0 

+1.0 
+1.9 
+ l . D  
+LO 
+1.9 

+2.0 
+2.1 
+% 5 
+3.1 
c 3 . 1  

+3.2 
+3.2 
+2.7 
+a 0 
+ O  . 7 

Station . 
! %% 

Grass I 
Nowton ...................... 
Noblo ........................ 1 
liowniinn ...................... 

I Ohio 
Orongn ....................... I 
owon ........................ ! 
Pork ......................... 
Porry ....................... .I 
Dolong ....................... 

......................... 

......................... 

Portcr ........................ I 

I 
Portor ........................ i 
I’osoy ......................... 
Putnnm 
Culver ........................ ...................... 
Randolph I .................... 
Riplo .................... .....I 
I ~ U S I l  ......................... 

I Illbbnrtl 
Spoitccr ....................... 
Twln ......................... 
Joaoph ........................ 1 
J osogl.: ....................... 
Stnr r ....................... I 
Stubon ........................ 

...................... 

.................. .................. .................. Swltzorlnitd i 
Ilarris ........................ 
Tlppocanoo ................... 
L n y  ........................ 

i 

UI1 on ........................ 
hlourhoss ..................... 
A innn ........................ ! 
Amnii ........................ 
”._ ... I 
DLIILUJ ........................ 
Ililborry ...................... 
I’cnrnck ...................... 
Wolir ......................... 
Lloyd ........................ 
Studobnkcr ................... 
Grlmth ....................... 
Indlnnn ....................... 
South Bond .................. 
Bud .......................... 
Llncolu ...................... 
South Bcnd w a t  baw ........ 
South Bcnd wost bwo ........ 
Ponn U 9 LS.) ............. 
South Bond onst b a ~ o  ......... 
poiin {t;:s: L.8.)  ............. 

83 

======= 

Correo. 
tlon . 

+O.Q 
+1.0 
+1.1 
+1.1 
+1.3 
+1.3 
+1.5 
+1.6 
+1.7 
+1.7 

+1 . 8  
-2.0 
+4.6 
+4.0 
+4.7 

+4.3 
+1.2 
+4.1  
+ 8 8  

+3.8 
f3.4 
+LO 
+1.0 
+O .7  

+o . 7  
+o . 8  
+O . Q 
+O . Q 
t.0.8 
4-0.8 
+O .7 +o . 8  
+3.4 

1-84  
+3.5 
+3.7 
+3.7 
+3.4 

+3.4 
+3 .3  
+a 4 
+3.1 
+9.1 

+ 2 0  
+ 2 8  
+1.0 
+1 . 3  
-1.3 
-1.1 

+4.0 

+n . 8  



84 

......................................................... 
?Ai eErle. .  ............................................................ 
ErfeWestern ........................................................... 
Western-Ulbson. ....................................................... 
Gibeon-Orant.. ......................................................... 
OranLQreen.. .......................................................... 
GreenCastloton ........................................................ 
Castleton-Fishor.. ...................................................... 
Flshor-Frazler .......................................................... 
E'razler-IIamlltop.. ..................................................... 
Hamilton-Hancock ..................................................... 
Hancock-Harrleon ...................................................... 
Harrison-Stako. ........................................................ 
StakeStub. ............................................................ 
Btub-FIlI.. ............................................................. 
FIlI-Bendrlcks ......................................................... 
Hendrlcks-Brays ....................................................... 
Brays-Pox.. ............................................................ 
Fox-Pralrfe.. ........................................................... 
P*Hmry. ......................................................... 

U. S. COAST A N D  GEODETIC SURVEY. 

Table of correctiona to tire measured lcngtha. 
-_ - . ........ . . - -  ............. .- . . . .  -. .. 

Btatinn8 a t  ondn of l i i ~  

D ~ l g n a ,  
tlon of 

lo thin 

mcnt. 
alust- 

MppAdams.. ......................................................... 
Adams-North Vernon. ................................................. 
North Vernon-Allen .................................................... 
Allen-Bartholomow.. ................................................... 
Bartholomow-Benton.. ................................................. 

- -- 
Correc- 
tlon to  

ioventh 
placo of 
lnm- 

rithnl. 

mgth h 

- - R  
- 2  
- 8  
-22 
- 0  

-1R 

--67 
-43 
- 8  

-33 
- 4  
-14 
-04 
-52 

-14 
-20 
-20 
-48 
-10 

- 4  
-15 
- 4  
-22 
-50 

-28 
-41 
-XI 

-38 

-32 
-12 
- 0  
- 2  
- 2  

-20 
-14 

0 
- 2  
- 8  

-28 
-YO 
-14 
+ 2  
+ 2  

-1G 
- 0  
- G  
-20 - 12 

-!2n 
-48 

. -42 
-10 - 30 

- 8  
-18 
- 4  
- 4  
- 4  

-32 - 24 - 14 
- 8  
-42 

- a  

-20 

Ratio of 

1 Io- 

613 ooo 
2 171 MHJ 

643 OOO 
107 OOO 
724 ooo 

132 OOO 
1 OM ooo 

310 
46ooo 
Mooo 

1088oOO 
280 ooo 

1 080 ooo 
107 OOO 
a7 ooo 

....... 
302 OM) 
724 ooo 

2 171 ow) 
2 171 OOO 

217 OOo 
310 OM) 

2 171 OOo 
rA3 ooo 
165 OM 

........... 

~~~ ~.. 
121 ooo 
310 OOO 

2 171 OOO 
2 171 OOO 

271 OOO 
724 ooo 
724 ooo 
217 OOO 
302 ooo 
107 ooo 
00 ooo 
103 ooo 
434 ooo 
145 OOO 

643 Mx) 
241 OOO 

1080ooO 
1080ooo 
1 ow) ooo 

130 ooo 
181 ooo 
310 OOO 
M3 ooo 
103 OOO 



TRAVERSE AND TRIANGULATION IN INDIANA. 

Table o j  rorrrclions to the nleasured Ifnglh-(:ontinued. 

stations nt rnds of lino. 

Doslgim 
tion of 

Ion th Ir 
ndjnst- 
mcnt. 

Honrg-Cicoro.. ........................................................ 
Clcero-Tuckor ......................................................... 
Tuckor-How& ....................................................... 
Howard-Klndors ...................................................... 
Kinders;Arcndn. ...................................................... 
Areedn-Cox.. .......................................................... 
CoxJay.. ............................................................. 
Jay-Jns or ............................................................. 
Jasper-&pton. ....................................................... 
Tlpton-Rcsslor ........................................................ 
Rasdor-Jnckson ....................................................... 
Jackson-New Eopo. ................................................... 
Now HopcMtdwny.. .................................................. 
Midm -9hnrp ........................................................ 
Bhsrpy of?orsou. ....................................................... 
‘Jollerson-Duncnn.. .................................................... 
DuncanJonnings.. .................................................... 
Jon~~injisJlaln.. ....................................................... 
Nnln-Duckop.. ....................................................... 
Buckeyo-lio 01110 ..................................................... 
RokomePonn.. ....................................................... 
Lacey-Carnod y ......................................................... reM-Lmy. .......................................................... 
cessed a~lopc ......................................................... 

.8hop+6&nott ........................................................ 
HennottLapotto. ............... ; ..................................... 
Loporto-hnoko.. ...................................................... 
Anokn-Juncllon ....................................................... 
Junrtion-Lnurrn.. ..................................................... 
Laurn-Frnto.. ......................................................... 
FmtwYntdo.. ......................................................... 
Yerdo-Waba4i. ....................................................... 
Wabdl-Rivor ......................................................... 
Rivor-IAagran w.. ...................................................... 
tagrango-hiukorn.. ................................................... 
Mulborn-Lo nnsport ................................................... 
LO nnaport-Sol.. ...................................................... 
EefMlnmi.. ........................................................... 
Miami-Vandelin. ...................................................... 
Vandalin-Loondn ...................................................... 
Loondn-Knox. ........................................................ 
Knox-Hornoy ......................................................... 
Homoy-Louronce.. ... : ................................................ 
Lauronco-I,awn.. ...................................................... 
Lawphlnrthn.. ........................................................ 
Martha-Nndhon.. ..................................................... 
Madison-blnrlon ....................................................... 
hf arlon-M nrcllol.. ...................................................... 
Marchnl-Mnrthi.. ...................................................... 
Martin-Monroo.. ...................................................... 
Monroo-Lucorno ....................................................... 
],ucom~]~oon ......................................................... 
13oon-Jlontgotnory.. ................................................... 
Montgomory-hforgnn. ................................................. 
Morgan-Or a*... ............. .- ........................................ 
O r ~ N e w t o n  ......................................................... 
Newton-Nolrlo .......................................................... 
Noblo-l<owanno ....................................................... 
Kewanna-ONo ........................................................ 
OhieOrmge.. ......................................................... 
OrangaOaon.. ........................................................ 
Owm-Park.. .......................................................... 
Park-I’orry.. .......................................................... 
Porry-J)clt,l~. ................................................. .: ...... 
DolonR-l’orLct .......................................................... 

~ __ - 
Corrcc- 
tlon to 
ngth 11 
orcnth 
plnco 01 
loga- 

rithm. 

- I (  

- 1  
- 1 f  
-34 

-7; 
-21 
- - I  
- f  
-2: 

--3( 
-1-I - 21 
--2: 
-2: 
-2$ 
-3( 
-!a 
- 4  
-14 

- t  
-14 
-51 - x: 
-14 

-44 
-34 
-1I 
- 2  

5 

- 2  
- 4  

- 4  
- 1  

0 - u  
- 2  
- 2  

0 

- 4  
- 2  
- 4  
-24 
- 4  

- 0  
- 0  
-22 
-34 
- 6  

- 24 - 10 
-%I 
-22 
-40 

-40 - 10 
-14 
-29 
- 8  

-313 
~ 3 0  
-20 
-20 
-44 

- 1  

- 

- a  

Ratio01 
:orroction 
t o  total 
Icngth tu 

1 to- 

434 ooo 
1 0s ooo 
543 OOO 
241 O00 
12.3 ooo 
00 ooo 
155 OOO 
54s ow 
643 ow 
107 Ow 

145 Ow 
241 Mx, 
217 OOO 
107 M)o 
107 OOO 
156 ooo 
145 000 
217 OOo 

1 088 ooo 
310 OOO 
mooo 
310 OOO 
78 ooo 
51 OM) 

810 ooo 
DBOOO 
128 ooo 
434 ooo 

2 171 OOO 
2 171 Ow 
2 171 Mw) 
1 086 ooo 

543 ooo 
1080ooo 
2 171 OOO 

724 OOO 
2 171 000 
2 171 OOO 

1 080 ooo 
2 171 OOO 
1 080 ooo 
181 OO0 

1 080 ooo 

........... 

.......... 

724 Mx) 
724 ooo 
107 OOO 
128 ooo 
724 ooo 
181 OOO 
434 ooo 
107 OOO 
107 OOO 
Mooo 

108 ooo 
271 OOO 
310 OOO 
107 OOo 
543 ooo 
114 OOO 
145 OOO 
217 OOO 
217 OOO 
WOO0 



86 U. S. COAST AND GEODETIC SURVEY. 

Table of cmrectiona to the measured lengths-Continued. 

Btntlom nt cnds of lino. 

....... .- 

Portor-Posoy ........................................................... 
Posey-Putnam ......................................................... 
Putnnm-Culvor.. ....................................................... 
Culver-Randolf.. ....................................................... 
llnndolf-Rlplo.. ........................................................ 
Rlple-Rush.. ........................................................... 
Rush-Hlbbnrd.. ........................................................ 
Hlbbard-Bpencor ....................................................... 
Bponcer-Twln .......................................................... 
TWh-JWph.. .......................................................... 
J m  h-8tnrko. ......................................................... 
Btuben-Plymouth ...................................................... 
PI outh-Bulllvnn.. ................................................... 
B u r  van-Swltzorlnnd ................................................... 
Bwltzorlnnd-Hnrrh ..................................................... 
HnrrWl'lppecnnoo.. .................................................... 
Plppecnnoer Lnpnz.. .................................................... 

IrUnlon.. ......................................................... 
Mourhaw Amnn ........................................................ 
Amnn-Btatw.. ............................... .: ........................ 
f l t n t~ I~ l lbc r ry . .  ....................................................... 
Hllberry-Poncnck.. ..................................................... 
Peacock-Wohr.. ........................................................ 
Wohr-Lloyd.. .......................................................... 
Lloyd-Btudobakor ...................................................... 
Btudobnkor-Orlflith.. ................................................... 
(frMlth-Indlena. ....................................................... 
Indkmn-Bouth Bond .................................................... 
Bouth Bond-Bud.. ..................................................... 

I3tnrto-stu bon... ................................................ :. ..... 

2? on-Mourhgu.. ...................................................... 

Bud-Lincoln ........................................................... 
Llncoln-Bouth Bond wcst b w  .......................................... 
Bouth Bend wwt bna&South llund cast baw, ............................ 

t io iof  
o t h l r  

mont. 
8 Y j U S t  

p/ 
270 

Corrcc- 
lion to  
ongth in 
sovonth 
plnco of 

iK. 
-22 - 14 
-10 
- 4  
-22 
- 4  
-18 
-64 
- G  
-34 
- 2  
-10 
- 2  
-14 
-24 
-34 

-40 
-00 
- 8  
- 8  -a 
-44 
-38 
-10 
-34 
- 4  
- 4  
-12 
- 2  
- 4  
+ 4  . o  

-m 

........ 

Rntlo of 

1 to- 

197 OOo 
310 OOO 
271 m 

1 080 OOO 
197 OOO 

2 171 OOO 
4.71 ooo 

2 171 OOO 
310 ooo 
181 OOO 
moo0 
217 OOO 
1oD OOO 
OOOOO 
643 Mx) 

643Mx) 
217 OOO 
moo0 

114 OOO 
434 ooo 
128 OOO 

1 OM OOO 
1 080 oa, 

302 OOo 
2 171 Mx) 

1080oo0 
1 0% OOO ........... 

........... 

DEFLECTIONS IN THE PRIME VERTICAL AND IN THE MERIDIAN. 

The following tables show the clefections in the prime vertical and 
in the meridian at three stations of tho transcontinental triangultt- 
tion in Indiana. They nro included here simply that all essential 
data for this State may bo kept together in one report. 

1)tJeclionR in the pi-iinc wrticul. 

0 .andM I914 ................ 38 29 00.278 8.5 40 11.407 1 11.00 I +0.19 1 0.7828 1 +0.115 
1,00slvi11~,'1880 ................ 311 16 ( f i .7~1  LL', 45 3i.w 3 o . ~  -0.87 0.7855 -n.70 
VhCOnno~.1881 ............... 38 40 33.70 87 31 35.05 30.14 -4.91 0.7807 -3.83 

16 ie tho geociotic lntltude. 
Dtjlectiona in the inerirliun. 

0. nndM., 1914 .................................... 38 20 00.278 85 40 11.497 
Louiavffle 11IBO.: .................................. 1 38 15 00.791 1 Li.5 45 31.823 I %!? 1 $;:E 
VIIIC~IUIOS',IW ..................................... 311 40 a, 70 117 31 35.u a0.w +i.io 



INDEX TO POSITIONS. DESCRIPTIONS. ELEVATIONS. AND SKETCHES . 

"a9r . 
30 
30 
53 
47 
44 
41 

Station . 

Page . ....... ....... ....... ....... ....... ....... 

I- 

i n  Adams .............. 12 

38 
38 
3R 
38 
38 

28 
39 
46 

67 

MI 
38 

fin 

Allan ................ 
Amnn ............... 
Anoka ............... 
Arcnda .............. 
Avenue .............. ....... ....... ....... ....... ....... ....... ....... 

....... 

....... 

....... 

....... ....... 

Balleytown church 
( U 8 L 8  ........ 

Bald' T o m  (U . 8 . 
L . 8.) ............. 

Bangs ............... 
Baotlst Church. Kct 

68 
38 

30 
30 

33 
40 
fl 

wnnna ............. 
BnrtholomoW ........ 
nartle ............... 
Benrd ............... 
llello Air ............ 
nonnett ............. 
Bonton .............. 
Dortrnnd (U.S. 1d.S.) 
Blnckforlr ............ 
Dllnd Asylum ....... 
Jllocher .............. 
Boon Jennlr igs  

Colinty ............ 
Boon Cesa County .. 
Bray; ............... 
nrightwood ......... 
Dronson (U.S.L. 9.) 
Brown ............... 
Buckoyo ............. 
Dud ................. 

............. 
20 ....... 

............. ....... ....... ....... ....... ....... 

calumot(U.S.I,.S.). 

Calvin (U . 8.1,. S $  ... Cslvary .............. 
CnrUelo(U.9. L.b.) .. 

~~ 

30 
54 
37 
3.5 
33 

Cass ................. 
Caasedy ............. 
Castloton ............ 
Cntholic Chumh. 

Tlplon ............ 
Chrlgtlan Church. 

Edlnburg .......... 
Christian Church. 

N e w  C n r l i a l e .  
(U.S.L.8.)  ........ 

cicero., ............. 
C1ty Wost ( U  . 8 . 

L.8.) .............. 
Claromont ........... 
Clark ................ 
Clay ................. 
Clinton .............. 
Columbus ........... 
Columbus, Court- 

house .............. 
Columbus, Lutheran 

Chumh ............ 
Correct .............. 

....... 
20 

20 
20 

....... 

Corroll ............... 
CoWthOUse: 

Columbus ....... 
Fnutklln ........ 

43 
41 

37 
40 
G4 

Plwooth ...... .I 

....... ....... 
6 5 2 8  ....... ....... ....... 

V h m m  ....... 
cox. 1879 ............ 
cox 1820 ............ 
CraAord ............ 

30 
48 
39 

12 
18 

16 
14 

24 

21 
12 

2€ 
12 
12 
10 
11 
In 
13 
P I  
13 
12 
11 

13 
17 
18 
14 
20 
13 

18 

25 

21 
21 
13 
10 
14 

ia 

ia 

i o  

....... ....... ....... 

IO 

22 16 

23 
11 
13 
13 
13 
13 

10 

10 10 

13 

10 
20 
20 
11 

13 

12 1G 

67 
33 
37 
37 
88 
37 

-1-1- 

....... ....... ....... ....... ....... ....... 

47 
42 

40 

67 
42 

............. ....... ....... 
5 5 2 8  ....... 
M I 2 8  ....... ....... 
2 9 2 8  

29 
37 

37 ...... 
49 I: ...... I 

............ 

............ ....... ....... 68 
42 
49 
30 
42 
39 

....... 

37 ....... 

....... ....... ....... ....... ....... ....... 

....... ....... 

............ 

............ 
44 1 1  ....... 

............ ...../.......I ............ ............ 
38 ::I .... ".I ....... 

h'a . 
18 
18 
22 
21 

19 

23 

23 
17 

21 
18 
17 
10 
IO 
20 
18 

2'421 
in 
17 
17 

18 
21 

w 2 0  
19 
24 
18 
20 
22 

21 
10 
24 

2 2 3 2 3  
18 
20 
19 

20 

18 

23 
20 

23 
16 
I8 
18 
18 
18 

18 

18 
17 
1s 

18 
19 
22 
10 
17 
20 
I8 

m 

_ _  I Pwl . 
lion . Station . 

Culbortson ........... 
Culvor ............... 
CulshKor Grain 1510 

wtor, Edlnburg ... 
Dnvlass .............. 
nearborn ............ 
Dwnlb .............. 
Dwnture ............ 
Delaware ............ 
Delong .............. 
Drv 121. 1 ~ e  ........... 
Dubols .............. 
Duncan ............. 
D u m  Park (U . 8 . L . 

S.). ............... 
East Plerhend light 

U.S.L.S.) ....... 
Anburg  ............ 
E Inburg Cnbhiot 80 wator tniik .... 
Edlnburg: 

Chrlstlnn Church 
Cutalnpr Urn111 

Elovntor ....... 
Eel .................. 
Elevator ............. 
Elkhnrt ............. 
Emorson ............ 
Erlo ................. 
Fnyotte ............. 
Flold (U . 8.1,. 8.) ... 
Pi11 .................. 
Flllloy ............... 
Plshor ............... 
Floyd ............... 
Fountnln 1887 ....... 
Fox ................. Fountdn: 1920 ....... 
Franklin ............ 
Frnnklln: 

Coll 0 ..... 
cou%ouse ...... 
hianufactrirlii 

Co.,watortruS. 
MBsonlo Homo. 

water tnnk . . . I 
Presb t o r i n n  

Churcs . steoolo 
Fm te ................. 
Fnrzlor .............. 
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