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MANUAL OF TRAVERSE COMPUTATION ON THE
LAMBERT GRID

GENERAL STATEMENT

Since the Lambert projection has been made the basis for plane
coordinate systems in many of the States, it seemed advisable to pre-
pare a publication with elementary examples of its use in actual com-
putations. To make the work more concrete, we decided to make use
of some actual surveys that were made
under the C. W. A. program. We
have confined our selections to one
State because in that way the actual
tables on which the work was based
could more easily be included in the
publication. We have, therefore,

“selected several traverse surveys in
Nebraska to serve as the examples to
be included in this publication.

The Lambert conformal conic pro-
jection with two standard parallels
is the one that was chosen for the /
computation of the tables. This can £ _. _stanoarp “earaiier _ _
be looked upon as a cone the axis of
which coincides with the axis of the
earth and which intersects the earth
instead of being tangent to the same.
This does not 1n fact tell the whole
story, but it is sufficiently accurate
for a pictorial illustration. This cone
intersecting the sphere is shown in
ficure 1. 'The meridians on the earth Ficure1.—Sphereand intersecting coneillustra-
are represente db v the elements of ting the Lambert conformal conic projection.
the cone and hence they all intersect in a point at the apex of the
cone. When the conical surface is split along an element it can then
be unrolled in a plane and the parallels become arcs of concentric
circles. If the map were continued up to the pole, the point of
intersection of the meridians would represent the pole of the earth.
In these State coordinate systems, however, we show only a limited
extent of latitude and hence we have only a portion of the conical
surface which is included between two arcs of concentric circles
which represent the upper and lower parallels that are included in the
region for which the tables are computed.

When the conical surface is developed in the plane, we have a sector
of a circle as is shown in figure 2. A more detailed description of this
figure will be given later in connection with a description of the use of
the tables.

Limits of
Projection

STANDARD PARALLEL

1
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THE TABLES

The tables as computed are designed for the reduction of geographic
positions to plane coordinates in the given system. All that is needed
then is a table of radii values for the various latitudes at an interval
sufficiently small to allow straightline interpolation. It was found that
tabulation of the values for every minute of latitude would be suffi-
cient for the accuracy required. A second table was needed to give
conveniently what is called the mapping angle denoted by 6. This is

o merely the longitude
out from the central
meridian multiplied
by the constant  of
the projection. Of
course, this multipli-
cation could actually
be made for ever

6 computation but 1t
) would require the re-
ol duction of the degrees,

minutes, and seconds
to seconds in each case
before performing the
multiplication. It
seemed desirable to
tabulate the values for
every minute of longi-
tude and then it would
only be necessary to
= ' : multiply the seconds
vi0/s i \( of longitude by the

constant { to get the

: complete value of 0 for

! any longitude. Since

: ! the 6 values are count-

Y. Moo MY ed positive to the east-

FIGURE 2.—Developtient of a cone in a plane. ward hence when east

of the central meridian

this.seconds value has to be subtracted numerically from the minute

tabular value to determine the full value of 0. When west of the cen-

tral meridian the two values are added together numerically to get the
full negative value of 6.

DESCRIPTION OF THE COMPUTATION FORM

The first thing that has to be done in the use of the system is to
reduce the geographic coordinates to plane coordinates. Figure 3
shows a computation form with the various entries numbered con-
secutively. Item no. 1 is the name of the State with the section of
the State in case more than one system is included in the given State.
Ttem no. 2 is the name of the triangulation station as given in the
list of geographic positions. Item no. 3 is the latitude and item
no. 4 is the longitude of the station as given in the list of geographic
positions. Items nos. 5, 6, and 7 are taken from the State table of
Lambert coordinates (see fig. 45), care being taken to make use of



TRAVERSE COMPUTATION ON THE LAMBERT GRID 3

the right section in case there is more than one system in the State.
These values are found in table no. I (see fig. 45) opposite the degrees
and minutes of the latitude given in item no. 3, histed in the first,
second, and third columns, respectively, of that table. Item no. 8
is found by multiplying item no. 7 by the seconds of latitude given
in no. 3. This value 1s subtracted from no. 5 and added to no. 6.
Item no. 9 is merely the result of subtracting no. 8 from no. 5 and
item no. 10 is the sum of nos. 8 and 6.

Item no. 11 is found in table no. IT (see fig. 45) for the given State
and given section opposite the degrees and minutes of the longitude

Plane coordinates on Lambert projection

State 1 .___Station 2
b= 3 " A= & "
Tabular difference of R for 1" of ¢ = 7
R (for min. of ¢ 5 Ay (for min. oft¢)___| 6
_Cor. for sec. of ¢ = 8 | .Cor, for sec. of ¢ + 8
R 9 y. 10
i y” (=2R sin® §) + 26
6 ( for min. of X9 ‘11 v 28
| Cor. for sec. of A - 12 S—
4 For machine 13 " g For machine lh
9_" computation 18 . computation
log 6" 16
" i0g o7 16 colog 2 9.69897000___
_S for 6, 17 S for 4. 18
. log sin & sin @ 19 log sin §—{ sin £ 20,
log R 22 R s §.
_Jog x. 23 log sin® 4L.R sin? §_| 21
X’ R sin @ 25 log R 22
2,000,000.00} log 2 0.30103000___
X. 27 Iog y" 24

x = 2,000,000.00 + R sin &
y=y +2Rsin? § )
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥', and 8 are given in special tables

FIGURE 3.—Form with index numbers for explanation of computation.

given in item no. 4. Item no. 12 is the product of the seconds of
longitude given in no. 4 by the constant / given at the top of the
pages of table no. II. Item no. 13 is the result of subtracting no. 12
from no. 11, remembering that if 6 is negative the two add together
numerically. Item no. 14 is this value of no. 13 divided by 2. If
the computation is being made by logarithms, using the S table for
the computations of the sines, an approximate value to the nearest
tenth of a second is sufficient. However, if machine computation is
being used, exactly one-half of no. 13 should be used since the sine is
to be determined from it directly. Item no. 15 is the value of no. 13
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reduced to seconds and item no. 16 is merely the logarithm of no. 15.
This is copied both at the right and at the left of the page. Item
no. 17 is the S value for the angle given in no. 13 and item no. 18 is
the same value for the angle given in no. 14. These S values are
tabulated for every second of arc in the 8-place logarithm table of
trigonometric functions. They change very slowly so that in most
cases the nearest second is sufficient and at most the nearest tenth
of a second is amply sufficient to be used in interpolation. If 10-
place tables have to be used a supplementary table given for every
10 seconds of arc will have to be used. .

Item no. 19 is the sum of nos. 16 and 17 and item no. 20 is the sum
of nos. 16 and 18 together with the colog of 2 already printed in the
form. Item no. 21 is no. 20 multiplied by 2. Item no. 22 is the
logarithm of no. 9 and it is copied both to the right of the form and
also to the left of the same. Item no. 23 is the sum of nos. 19 and
22 and item no. 24 is the sum of nos. 21 and 22 together with the log
of 2 already printed on the form. Item no. 25 is the number corre-
sponding to the log given in no. 23, and item no. 26 is the same for the
logarithm givenin no.24. Item no. 27 is the sum of no. 25 and the
given constant for the State in most cases the 2,000,000 already
printed on the form. Finally, item no. 28 is the sum of nos. 10 and
26. This completes the computation, no. 27 being the required z
value and no. 28 the required ¥ value.

If the computation is made by machine, a number of the steps can
be omitted. No. 15 does not need to be given, for the sine of no. 13
can be taken out and entered where no. 19 is given. This number
set on the multiplying machine and multiplied by no. 9 gives R sin 0
at once as no. 25. On the right-hand side the sine of no. 14 as the
full value of the half of no. 13 can be found from the table and entered
in the place of no. 20. This sine multiplied by no. 9 can be placed
just beneath no. 20; it will be approximately equal to the half of
no. 25 which will guide the placing of the decimal point. This

number set on the machine and multiplied by sine —g— given in place

of no. 20 can be placed in the line of no. 21. This number must then
be multiplied by 2 and becomes no. 26 given above. This machine
computation is somewhat shorter but unfortunately not every one
has a 10-bank multiplying machine such as wouldy be required to
carry out the work.

DIAGRAM OF THE COMPUTATION

We are now in a position to give a more intelligible explanation of
figure no. 2 which illustrates the quantities to be computed. The
radius OA is no. 5; YA is no. 6, and AB is no. 8 which can be seen to
subtract from OA and add to Y4. The angle AOC is no. 11 and the
small angle COD isno. 12. Tt can be seen that it decreases the angle
AOC to AOD when the station is east of the central meridian but it
would increase the angle numerically when the station is west of the
central meridian. Since the 6 angle west of the central meridian is
itself negative the effect of no. 12 is to reduce the 6 angle algebraically
on whichever side it may lie. The station is at F and EF is no. 26
and F@ is no. 25. This diagram should make clear the steps in the
computation as described on the computation form.
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DESCRIPTION OF AN ACTUAL COMPUTATION

In order to be able to start a traverse computation, we must have
the coordinates of the starting point together with a grid azimuth at
the station from which to compute the grid azimuths of the lines
of the traverse. As our first example we have chosen a loop traverse
starting from the station Lars with an azimuth on Minden Catholic
Church spire. We shall now describe the computation of the coordi-
nates of Lars given on page 15. This station is in Nebraska-South
and the value of ¢ 1s 40°27/06’/.122 and of \ is 98°55'22'/.953 as
given in the list of geographic positions for Nebraska. From the
State table on page 184 opposite 40°27’ we find nos. 5, 6, and 7 to be
24,305,408.29, 285,373.57, and 101.19350, respectively. We now
multiply 101.19350 by the seconds of ¢, or 6.122 which gives 619.51.
This is no. 8 and it is subtracted from no. 5 and added to no. 6 giving
24,304,788.78 and 285,993.08, respectively, as nos.-9 and 10. Then
from the table on page 190 opposite longitude 98°55’ we get +0°22’
5777604 as no. 11. Now multiply the seconds of A or 22.953 by
0.65607640 given at the top of the page of table no. II (see fig. 45),
which gives 15.0589 as no. 12; this subtracted from no. 11, given
above, results in +0°22742’/.7015 or -+1362’/.7015 for nos. 13 and 15,
respectively. Now log 1362.7015=3.13440074 which is entered as
no. 16 both to the right and to the left of the form. From the trig-
onometric table we find the S for no. 13 or 6 to be 4.68557171—10 and

for no. 14 or%to be 4.68557408—10, respectively, as nos. 17 and 18.

The sum no. 19 becomes 7.81997245—10 and that of no. 20,
7.51894482—10. Now by multiplying the latter quantity by 2, we
get no. 21 as 5.03788964—10. Next the log of 24,304,788.78 1s equal
to 7.38569186; by entering this as no. 22, both to the right and to the
left, we get by addition no. 23, at the left, as 5.20566431 and no. 24,
at,the right, as 2.72461150. The number corresponding to the log
5.20566431 1s 160,569.96 and becomes no. 25, and the number corre-
sponding to log 2.72461150 is 530.41 and is no. 26 on the form. No.
25 is positive because § or no. 13 was positive, so the value of z be-
comes 2,160,569.96 and the value 530.41, as no. 26, added to no. 10
gives the y value 286,523.49.

The computation of the coordinates for Minden Catholic Church
spire is carried out in exactly a similar manner, and with the above
description in mind it should be easy to follow. Both of the compu-
tations are also carried out by machine computation as a check but it
is hardly necessary to give a detailed description of the process since
it should be evident from the values given on the computation form.
The first part of the computation is the same whether logs are to be
used or the machine in the latter part.

COMPUTATION OF THE GRID AZIMUTH

We now have the coordinates of both Lars and Minden Catholic
Church spire. With these coordinates the grid or plane azimuth can
be determined. Subtract the coordinates of the station from which
the azimuth radiates from those of the other station. In this case
subtract the coordinates of Lars from those of Minden Catholic
Church spire as shown in the computation on page 12. Be sure to
indicate the sign of Az and Ay, whether minus or plus. In this
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example Az= —5,293.35 and Ay= +417,751.96. Now for the time
being we can pay no attention to the signs and we have

log tan a=log Axz—log Ay.

This gives log tan «=9:47448430—10. From the trigonometric
table we find that this is the log tan of 16°36’13"/.5, or «=16°36"13"".5.
This is the angle out from the y direction through Lars. But we wish
to give this in terms of azimuth starting from the downward direc-
tion through Lars as zero.

RULES FOR DETERMINATION OF THE AZIMUTH

Now the sigus of the Az and Ay become important. The following
rules will serve in all cases to determine the azimuth from the angle a.

If both Az and Ay are negative, then the grid azimuth=aq.

If Az is negative and Ay positive, then the grid azimuth=180°—a.

If both Az and Ay are positive, then the grid azimuth=180°+-a.

If Az is positive and Ay negative, then the grid azimuth=360°—a.

We need only to bear these rules in mind to determine the grid
azimuth from the angle e in any given case. In the case before us Az
is negative and Ay positive, hence grid azimuth=180°—16°36'13"".5=
163°23’46’’.5, which is the plane or grid azimuth from Lars to Minden
Catholic Church spire. .

Let us emphasize at this point the necessity of using the coordi-

nates of the two stations for the computation of the grid azimuth
whenever possible. This is always possible if we have the geographic
{)ositions of both stations. This is necessary because the geodetic
ine on the earth jolning two stations is not represented exactly by
the straight line joining them on the projection.  In most cases there
is a small correction angle that has to be taken into account. In the
work of the Coast and Geodetic Survey at present, azimuth marks
are established at a distance of one-fourth to 1 mile from the station
to serve in turning off an azimuth for a traverse if such should be
needed. With these we do not in general have the geographic posi-
tion of the azimuth mark, so we cannot get the grid azimuth from
the coordinates. In that case, and only in that case, the grid azi-
muth should be found by subtracting the 6 angle at the station of
origin from the geodetic azimuth of the mark as given in the list of
geographic positions. This is permissible in such cases because the
distance of the mark from the station is small and the correction term
contains Az as a factor and hence would be small in all cases. It
should be remembered that when 6 is negative, it will be added
numerically to the geodetic azimuth. In other words when the com-
putation lies in a region east of the central meridian, the grid azimuth
1s less than the geodetic azimuth but when the work is west of the
central meridian the grid azimuth is the larger.

COMPUTATION OF THE GRID AZIMUTHS OF THE TRAVERSE

The first traverse chosen for an example is a loop traverse that
starts from Lars by use of the grid azimuth Lars to Minden Catholic
Church spire. It is probably best to carry the azimuth through the
traverse to check on the final control azimuth before starting the regu-
lar computation of coordinates. This is done by turning at the sta-
tion through the given observed angle. The reverse azimuth on each
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line is obtained by adding 180° to the forward azimuth on the same
line, dropping out 360° if the resulting sum is greater than 360°. The
troublesome matter of the convergence of the meridians is thus
entirely avoided.

After the discrepancy is determined by the check on the final con-
© trol azimuth, this discrepancy can.then be prorated on the various
angles to give values of the grid azimuths to be used in the computa-
tion of the coordinates. In the case of a loop traverse, such as this
one, the starting and ending azimuth are the same. We prefer to
make this computation on separate sheets rather than try to include
it on the coordinate computation sheets. The details of this calcu-
lation are found on page 13.

REDUCTION OF LENGTHS

Sea-level reduction, rigid method

All geodetic computations are based on lengths at sea level. In
consequence any lengths measured on the actual surface of the earth
must first be reduced to sea level before they are used in the compu--
tation. If the surface on which a traverse is measured is fairly regu-
lar so that the variations in elevation are not large it is sufficient to
get a mean elevation for the traverse as a whole for the computation
of this reduction. However, if the course of the traverse is very
rugged with great variations in elevation, it would be necessary to
compute a reduction factor for each line individually. This region
of Nebraska is fairly free from hills so it was possible to compute a
common factor for each of the lines of the given traverse. If R,
denotes a mean radius for the given region, it can be computed from

the formula
R.,=+REN,

in which NV is the radius of curvature perpendicular to the meridian
and R is the radius of curvature in the meridian.

The value of N can be computed from the A factor given in Special
Publication No. 8 taken out for the mean latitude in the following
way:

1 3,937
o Pt A
N=Zn 171200
1 30937 -
also B=g 77 X7 300,

The factor 3,937 is introduced to reduce the values to feet since A and

1,200
1 _.3937.
B are based on the meter. The factor S'T_l”x 1,200 1s a constant the

logarithm of which is 5.8304093. Thus we can compute R, by the
formula,

log R,=5.8304093— % log A—¥% log B.

" After R, is determined by this formula we compute the reduction
factor by the formula,

) R,
reduction factor—m

in which A is the average elevation of the traverse.
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Sea-level reduction, approzimate method

Since all geodetic positions are computed on a sea-level surface of
the ellipsoid*, the coordinates resulting from them are also based on
a sea-level surface. If a distance is computed from the difference of
the coordinates, the result is what we call a grid distance. If to this
distance we apply the grid correction for the scale of the map, we
obtain the sea-level distance that would be obtained from an inverse
computation from the geodetic positions, that is the computation of
the distance between two stations, the positions of which are given.
If the actual ground-level length is desired, we must increase the
sea-level length by the proper amount to raise the length to the given
mean elevation of the ground in that region.

Now, considering the problem in the inverse direction, actual
ground-level lengths must first be reduced to sea level and then these
sea-level lengths reduced to the grid length by use of the grid factor
if we wish to get the best out of our work.

In this publication the sea-level reduction factors have been com-
puted in the most rigid manner. In actual practice, however, it is-
not necessary to use such great refinement. It is possible to adopt
a mean K, which can be used throughout the whole of the United
States. For this purpose we have adopted R, equal to 20,906,000
feet, which is approximately the value for the latitude of 37°. With
this mean value we have computed a table of sea-level factors which
can be used as a basis for interpolation for any given mean elevation.
The elevation factors are listed for every 500 feet of elevation from
sea level up to 5,500 feet which is a range that will cover almost any
region in which traverses will be measured within the limits of the
United States.

The table is given in two forms; the first with the elevation factors
for use in connection with a calculating machine, and the second in
the form of a correction to be applied to the measured length. When
multiplications have to be made by hand, the second table is the more
convenient for use.

Table 1

Sea-level
factor

Sea-level

factor Elevation

Elevation

1. 0000000 000 . 0. 9998565
O, . 9998326

0 - 9998087

- 9997848
- 9997609
. 9997370

From this table it can be seen that an elevation of 2,090 feet requires
areduction of 1 parsin 10,000 and an elevation of 4,180 feet requires a
reduction of 1 part in 5,000. Even an elevation of 500 feet has an
aplilll'eciable effect on the length that should be used for the best
resulfs. ' : ’

In using the second table, first divide the given length by 100,000
by moving the decimal point five places to the left. In doing this,
use the result merely to the nearest digit in the fifth decimal place,

*Strictly speaking the surface of the ellipsoid is not an exact sea-level surface. The departures of the true
sea-lgvel surface from the ellipsoid are so small that they are negligible in practical surveying.
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neglecting entirely the remainder of the number. Then multiply this
number by the following factors and subtract the result from the
measured length.

Table IT
: Correction : Correction
Elevation factor Elevation . tactor

{3 Feet
Sealevel ..o __ 0.00 3,000 . 14.35
500 e 2.39 3,500 o . 16. 74
1,000 el 4.78 4,000 .. . 19.13
1,800 7.17 4,500 ... 21, 52
2,000, oo 9.57 5,000 . 23.01
2,600 . 11, 96_ 5,500« oo 26.30

As an illustration of the use of the tables, let us assume a length of
4,327.596 feet, measured at an elevation of 1,800 feet. In table I,
the tabular difference between the 1,500-foot and 2,000-foot elevation
is —240 in the last decimal places. The elevation of 1,800 feet is 3/5
or 0.6 of the tabular interval.

0.6X240=144

Hence the elevation factor is 0.9999139 which is 144 units in the
last decimal places less than the factor for the 1,500-foot elevation.

4,327.596<0.9999139=4,327.223

Thus we find the sea-level length to be 4,327.223 feet,

In table 11, for the same elevations, we find the tabular difference to
be 2.40. Multiply this by the above 0.6 and there results 1.44. This
must be added to the 7.17 for the 1,500-foot elevation.

7.174-1.44=8.61

Now move the decimal point in 4,327.596 five places to the left and
drop down to five places, and there results 0.04328. :

0.04328X8.61=0.373
and 4,327.506 —0.373 = 4,327.223
This is the same result as was obtained by the use of table 1.

Reduction for scale error

After the sea-level reduction is applied it is then necessary to reduce
these geodetic lengths to grid lengths if it is desired to get the best out
of the work. If the latitude extent of the survey is not great, a mean
scale factor can be found by interpolating in table I (see fig. 45) for the
mean latitude of the traverse. This was done on the traverse Wanda
to Mason in which the reduction in question is given on page 63. This
traverse runs approximately east and west so a mean latitude for the
two end stations was used. On the Minden traverse loop and on the
other traverses given in this publication, the following plan was used:
By means of the azimuths and lengths of the lines the traverse was
plotted approximately on Geological Survey quadrangle maps and the
approximate latitude of the middle of each line was thus determined.
By an interpolation in table I with these mean latitudes as arguments
the grid factor for each line was determined. This is a very satis-
factory method of handling the problem. On the traverse Prosser
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to Shelton east base, however, we adopted the values determined by
the C. W. A, computers in their work after we had scanned them to
see if they were reasonable values.

Itis a fact that a mean value for the scale factor for the extent of the
traverse could very well be used on all of the sections included in this
publication and that method would probably suffice in most cases
without doing any great violence to the measured quantities. If
quadrangle maps are not available, the following procedure can be
followed. Compute preliminary y values using the sea-level lengths.
The traverse will start and end on geodetic stations in most cases.

For these the term 2 R sin? % will either be known or can be computed.

From the value of this term at the two control stations, we can get a
mean value for the traverse. Now subtract this mean value from each
of the preliminary y values which gives us approximate y’ values.
Then & mean of these ¢’ values for the two ends of a line will give a
mean 4’ for the line to be used for interpolation in the 9’ column of
table 1. This in general would not be a complicated process and it
would give very reasonable values for the grid reduction. We are of
the opinion that at least a mean scale reducticn should be applied in
all cases unless the survey is made in a region of negligible scale error.
From the control data it 1s almost always possible to know the latitude
limitations of & given survey and from these a mean value of the scale
or grid correction can be found. '

COMPUTATION OF THE COORDINATES

We are now in a position to begin the actual computation of the
coordinates. On the computation form shown on page 21 ef seq.,
we enter the names of the stations, together with the grid azimuth
and the grid distance that have already been computed. Just under
the grid distance of the individual line is given the continuous sum
of the grid distances limited to the nearest even foot. These are to
be used in prorating the discrepancies in the ¢ and y coordinates.
All of the traverse computations of the Hastings area have been
made in duplicate, first with 8-place logarithms and second with 8-
place natural functions. The second computation is the shorter if a
multiplying machine is available, together with an 8-place natural
table for every second of arc. Since it is easier to get the logarithmic
trigonometric tables than it is to get the natural tables and the ma-
chime, no doubt most computations will be made by the first method.

The grid length multiplied by the cosine of the grid azimuth gives
the latitude, and the same length multiplied by the sine of the grid
azimuth gives the departure. The signs are determined by the
following rules:

For an azimuth between 0° and 90°, the latitude is minus and the
departure minus.

For an azimuth between 90° and 180°, the latitude is plus and the
departure minus.

For an azimuth between 180° and 270°, the latitude is plus and the
departure plus. _

For an azimuth between 270° and 360°, the latitude is minus and
the departure plus.

These rules, therefore, give the signs to be assigned to the latitudes
and departures as they are computed and listed in their respective
columns. These are successively added to the y and z values, start-
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ing with the fixed value of the control station of origin. The fixed
vzﬁue of the coordinates of the last or check station when subtracted
from the computed value of the same gives the discrepancy in closure
in the ¥ and z coordinates. Each of these discrepancies should be
divided by the total of the summation of the lengths to give the y
and « factor, respectively. These should be given signs opposite to
that of the discrepancy in each case. If the discrepancy is plus, the
individual coordinates need to be reduced and vice versa. These
factors multiplied successively by the summation lengths give the
corrections to be applied to the various coordinates. If a multiplica-
tion machine is not available these multiplications can probably be
made most easily by logarithms, since five places of logs will be
sufficient in almost any case that may arise. With a 7- or 8-place
table these values can be taken out without any need of interpolation.

After these corrections have been applied, the work is fully adjusted,
and the resulting coordinates are the final values to be used in all
cases. A list of these coordinates should then be made, since they
represent the final adjusted results of the survey. At this point we
wish to emphasize a warning to all who may at a later time wish to
use the azimuth of any given line. Since corrections were made to
the computed coordinates, the azimuths given in the list and on the
computation sheets are no longer correct. A final value of the azi-
muth of any line should be computed from the final coordinates. It
will in practically all cases differ somewhat from the azimuth used in
the computation. A computation of the various azimuths is not
made for the final list because it is such an easy matter to determine
the grid azimuth from the coordinates. As a matter of fact, they
will very seldom be needed, since it is only in case someone wishes to
start a new traverse from one of the stations that it is necessary to
have a final grid azimuth on one of the neighboring stations.

REMARKS ON THE COMPUTATIONS

In the computations that are included in this publication, 8-place
tables were used both in the logarithmic calculations and in those made
with natural functions. In the computation of the latitudes and de-
partures of the lines of°the traverses 7-place tables would be amply
sufficient. In the reduction of geographic positions to coordinates,
however, the greater number of places is essential. The office of the
Coast and Geodetic Survey is engaged upon the computation of the
coordinates for all of the triangulation stations, so that these will be
available for general use in due course of time. Most of the necessary
computation for local surveys will then consist of the calculation of
the latitudes and departures through the traverse and the adjustment
of the same to fit the survey into the fixed coordinates of the control
stations,

COMPUTATION FOR A STATION OBSERVED FROM TWO OR MORE
TRAVERSE STATIONS
. In this traverse Minden Courthouse was observed from stations
394, 400, and 401. The angle at 394 was turned off from 393, that at
400 from 401, and that at 401 from 400. To make the computation we
must first compute the grid azimuths and distances for the three
fixed stations 394, 400, and 401. From these we can take out the
angles and distances on the grid for the triangle 394, 400, and 401.
106911°—35~—2
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This is a fixed triangle, and the sides should be proportional to the
sines of the opposite angles. They are shown to be so by computing
the triangle as is usually done. The lengths are found to agree with
the values already found.

By means of the observed angles the three triangles for the court-
house can be made out with the observed and concluded angles. Since
3 directions were observed, an adjustment should be made to bring the
3 into accord. This adjustment was made by the angle method, as
shown on page 31. The resulting corrections show that the observa-
tions were very good, and the resulting coordinates for Minden Court-
house should be very reliable.

This closes the work of the adjustment of the loop traverse, to-
gether with the adjustment of the observations on the courthouse.
The full details of the work are shown on pages 12 to 34. The list of
the coordinates embodies the final results of the survey, and it is all
that needs to be furnished for information. With the list of co-
ordinates, any further applications or uses can be made without the
details of the computation and adjustment being known.

TRAVERSE, THE MINDEN LOOP

COMPUTATION OF FIXED GRID AZIMUTH, LARS TO MINDEN CATHOLIC CHURCH SPIRE

z 14

Feet Feet |
Minden Catholic | 2,155,276.61 304, 275. 45

Church spire.
Lars. o oooeooo__ 2, 160, 569. 96 286, 523. 49
Az and Ay...... —5,203.35 | 417,751.96
log Az =3, 72373061
log Ay =4, 24924631

logtan @  =9. 47448430—10
a = 16°36'13"".5
Grid azimuth=163°23'46'".5

LIST OF ANGLES

Station From station— To station— ® Angle
o ’ Iz
Lars-___. Minden Catholic | 390 . .ooo...... 288 17 53.2
Church.

390....___ Lars. .. __.___.____.__. 391 . 177 17 36.3
391l ... 390 e 392 .. 237 00 13.1
392....__. 391 s 3 151 51 49.4
393 .- 8392 ol 394 . 216 37 55.8
394 ... 893 - 395 . 162 29 40.9
395 .. .. 3% .. 396, . 164 43 49.7
396..._.__. 211 T 397 o _ 237 16 10.2
397 .. B96 oo 398 e 236 51 07.7
398 ... 397 el 399 o 213 06 27.7
399 _____ 398 el 400 . . 184 21 42.5

....... 99 o401 L. ____] 173 51 251
400 . ____ 00 oo 402 . 156 16 06.9
402_____._ 401 .. 403 . 174 45 09.2

_______ 402404 .| 234 52 02.9
404 ______ 4030 .l 405 e 246 28 21.3
405 ... 404 ... - 406 . 122 00 21.7
406___.._. 405 ... | 407l 242 58 42.7
407___.... 406 . 408 el 186 23 13.6
408 ...... 407 - 409 _ L 242 24 49.2
409 ... __ 408 . . 410 158 16 53.3
410 ... __ 409 . Lars____ . __..__ 154 44 39.6
Lars_ ... L5 {1 Minden Catholic| 317 03 10.7

Church.
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COMPUTATION OF GRID AZIMUTHS

R - ) Seconds of
. Preliminary | Correction

Stations azimuth for closure ‘;‘:;ril;‘i}fg

o 14 14 ,” ’ ’”
Lars to Minden Catholic Chureh. .- oo 163 23 46.5 | .. ... 46.5
Z Minden Catholic Church to 390. . 288 17 53.2 +1.6 54.8
Lars t0 890, _ e mmimmm—mmmmmmmma—ma—eo—mmae 91 41 39.7 |l 41.3
390 to Lars.___. 271 41 39.7 | .. 41.3
Z Lars to 391 177 17 36.3 +1.6 37.9
390to 301 .___ 50 16.0{ ... 19.2
861 t0 390 e tmmmaem e mcmeememmeeeemeeeeaaoo| 268 89 16,0 |- 19.2
£330 to 392 14.7
301 Lo 892 e 33.9
392 t0 891 . o cmmm—————— 33.9
£391 to 393___ 51.0
392 10 393 e o 24.9
393 60 392 e 24,9
£392 to 304, 57.3
898 t0 394 o e emmm e 22,2
B304 10 393, e ——emmann 22.2
£393 to 395 42.5
394 to 395 59 047
395 to 394 59 4.7
£304 to 396 51,3
895 60 396, - e meam——ane 50.0
396 t0 305 _ e mamemonas 56.0
£395 to 397 11.8
396 to 397 59 07.8
397 to 396._ 59 07.8
£396 to 398. 09.2
397 t0 398 - 17.0
898 £0 307 e meeeee 17.0
£397 to 399. 29.3
B8 10 B399 e e em e cmmeeemm——mmmaae 46.3
390 £0 398 . _ e cmammmas 46.3
£398 to 400 4.1
399 t0 400 o immemme—meaas 30.4
400 t0 890 _ .. e 30.4

£399 to 401. 27,

400 t0 401 . e cememecceaas 58.

A 40 400 . el 58,

£400 to 402 08.

401 £0 402 . e cedeeeeees 26 06.

402 t0 401 . e 26 06.

Z£401 to 403 10.

402 £0 408 - e 11 17,

1 17,

04.

03 21

03 2L

22.

44,

405 to 404 44,

23.

405 to 406 32 08.

406 to 405 121 31 4L 1 |eooo ... 32 08

£405 to 407 242 58 42.7 +1.5 44,

406 50 407_ .. 4 30 B8 | 52.

_______________________________________________________ 184 30 2.8 ... 52.

186 23 13.6 +1.6 15.

10 83 3.4 .. 54 07,

190 83 37.4 ). _.__ 5 07,

242 24 49.2 +1.6 50.

73 18 26.6 oo . 58,

O BN NNO OwWsl O WLt WL e
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COMPUTATION OF GRID AZIM UTHS—Continued
oo : Secends of
. Preliminary | Correction
Stations : corrected
. azimuth for closure azimuth
o " ir ”
409 to 408.__._ 253 18 26.6 |-.___.____._ 58.2
£408 to 410 158 16 53.3 41.6 54.9
409 0 410 L e cemmmeaeean 51 35 53.1
410 60409 e 231 35 . 53.1
/409 to Lars_ 154 44 39.6 +1.6 41.2
410 to Lars. . - el 26 19 59.5 1 ___..____ 20 34.3
Larsto 410 _ o cemeeece-
£410 to Minden Catholic Church
Lars to Minden Catholic Church.
Fixed azimuth____________
Discrepancy.

REDUCTION OF LENGTHS

[Average elevation=2,173 feet. Elevation factor=0.99989611]

; Corrected Geodetic . Grid Grid
Seetion taped length length factor length
Feet Feet Feet
Lars-390__ 5, 156. 485 5, 155. 949 0. 9999678 5,155. 783
390-391_ 5, 689. 493 5, 688. 902 . 9999672 5,688. 7156
391-392__ 4,167. 373 4, 166. 940 . 9999663 4, 166. 800
392-393__ 6,013. 314 6, 012. 689 . 9999647 6,012. 477
393-394______. 4,795. 494 4, 794. 996 . 9999633 4,794. 820
394-395. 7, 196. 085 7,195.317 . 9999614 7,195. 039
395-396_. 4, 367. 639 4, 367. 185 . 9999593 4,367. 007
396-397_. 6,470. 592 6, 469. 920 - 9999576 6, 469. 646
397-398__ 3,263. 514 3,263. 175 . 9999560 3, 263. 031
398-399 7,972. 734 7,971. 906 . 9999558 7,071. 554
399400 5, 291. 859 5,291. 309 . 9999560 5, 291. 076
400401__ 5, 303. 839 5, 303. 288 . 9999562 5, 303. 056
401-402__ 5, 869. 877 5, 869. 267 . 9999556 5, 869. 006
402-403__ 5,074. 364 5,073. 837 . 9999548 5,073. 608
403404 6, 782. 071 6, 781. 366 . 9999546 6, 781. 058
404405 5,344. 162 5, 343. 607 . 9999564 5, 343. 374
405406 _ 6, 249. 825 6, 249. 176 . 9999580 6, 248. 914
406-407__ 4, 608. 801 4, 608. 322 . 9999601 4, 608. 138
407-408__ | 5,373.241 5,372. 683 . 9999623 5, 372. 480
408-409 3, 870. 105 3, 869. 703 . 9999636 3, 869. 562
400410..____. 6, 850. 254 6, 849. 542 . 9999644 6, 849. 298
410-Lars_____ 6, 021. 623 6, 020. 997 . 9999667 6, 020. 797

Mean latitude = 40°3¢’

log R, = 5. 8304093 —% log A—Y% log B
log A = 8. 5091057 —10

log B = 8 5108137—10

log A+log B =17. 0199194—20

1% (log A+log B) = 8. 5099597—10

log constant 5. 8304093
% (log A-+log B) = 8 5099597 —10

log R, = 7. 3204496
R, =20, 914, 600

_ 20,914, 600

Elevation factor —mzu 99989611
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Plane coordinates on Lambert projection

15

° v "

State NEBRASKA~SOUTHStation Lare
s=Y0"27 06122 x= 98 55 ‘e2.953
Tabular difference of R for 1" of ¢ = 101.193K0
R ( for min. of ¢ ) 24,305,408.29 |y ( for min. of ¢ ) 285,373.57
_Cor. for sec. of ¢ - 619.51 1l Cor. for sec. of ¢ + 619.51
R 24, 30k,788,78 |y 265,993.08
v (=2R sin? %) + 530:41

0 (formin.of \)__| + 0 22 57,7604 |y 286,523.49 °
. Cor. for sec. of A = 15.0589 : ~
P + 022 42,7015 | ¢ 0 ‘12115
a tomputation +1362.,7015 Computation
log 6" 3.13440074

_log 6" 3 11'-]»1100'711- colog 2 9,69897000 -0 -
S for 6 4, 685571714 S for § 4.68557408 -/0
Llog sin 0| ~sin-a 781997245 1og sin £_]-sing= 7.51894482 -/0
log R 7.28569186 Resinf-
_log x’ 5.20566431 |l joq sin SL-Rsini 4 5.03788964 -/0
X Rsin-6 + 160,569.96 | 10g R 7.38569186

+2,000,000.00 |l 1og 2 0.30103000
. 2,160,569.96 || jog y* 2,72461150

x = 2,000,000.00 + R
y=y +2Rsin? §

(see log tables)
R, ¥, and 6 are given |

sin @

n special tables

y'= the value of y on the ¢entral meridian for the latitude of the station
s = log of ratio for reducing arc expressed in seconds to sine

FiGureE 4.—Computation of coordinates from geographic position.
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Plane coordinates on Lambert projection .

State REBRASKA~SOUTH Station
[ ’ " o ”

s=_U40 27 06.122 N\=__98 55 22,953

Tabular difference of Rfor 1" of ¢=_101,39350

Lars

-R ( for min. of ¢ )

_Cor. for sec. of ¢

-R

_@ ( for min. of X)

24 305 4og.29 Iy (for min. of ¢ ) 285,373.57
- 619.51 | Cor. for sec. of ¢ + 619.51
2k, 304,788,78 |y 285,993.08
y" (=2R sin? ) + 530.41

+ 022 57760k Il v 286,523.49

. Cor. for sec. of A

- 15.0589

) |+ o022 4.7015 | % _ 0 ‘11 2135075
N For machine " For machine
-2 computation co i N
Jog—6<

Aog-6~! fog—2 569897600
Sfer-6- B Ls-for—2
dog-sin—¢ sin &, 0.0066065152 Hog-sin—5—1 sin £ | 0.003303276
| 4og—R- R sin §__| 280285, 42 -
Hopt eg-sim—£ R sin? § 265.205
X R sin @ + 160,569,96 |-tesh- 2Hain29/‘ 530,41 :

2,000,000.00 |-jog-2 . —Os3630%000- .
X 2,160,569.96 jog-y=

y=y +2Rsin §

(see log tables)

x = 2,000,000.00+ R sin 8

R, Y, and @ are given.in special tables

y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed in seconds to sine

FiGURE 4.—Computation of coordinates from geographic position—Continued.
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Plane coordinates on Lambert projection

StateNEBRASKA-BOUTH . Station

17

Minden Cath.Ch,.Spire

o= 40° 30 0Y.484 % =_98° 56 29.955

Tabular difference of R for 1" of ¢ = _101.19350

-R

. Cor. for sec. of A

- 19.6528

-R (for min. of ¢) 24,287,193.4% | v+ ( for min. of ¢) 303,588, .42
_Cor. for sec. of ¢ = 190,65 | cCor. for sec. of ¢ + 190,65
24 287,002.79 |y . 303,779.07
y" (=2R sin? &) t 496,38

6 (for min. of N)___| +_0 “22" 1803959l , 304,275.45 .

P 1+ 0 2158.7431]2 — 0 °10'59.37
e computation + 1318 :7)4'31 computation
log 6" 3.12016020

_log 6" 3,12016020 )l colog 2 . 9.69897000-/0__
_S for 6, 4. 685571911 for £ b4.68557413 -0
.log sin @ 7-9-0513-2111ﬂo_g sin 4| sin-fe 7.50470433 - /0
 tog R 7.38517102 1| % L? g .
_log %" 5.19110603 log sin? %_—R—sinz—g- 5,00940866 - /0
" Rsin— + 155,276.61 || | 5 7.38537392_

: 2,000,000.00 ] 1og 2 0.30103000 .
x 2,155,276.61 || t0g y~ 2,69581258

» A 8
y =y +2Rsin?

(see log tables)

x = 2,000,000.00+ R sin 6

R, ¥y, and @ are given in special tables

y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed in ‘seconds to sine

Fi1GURE 4.—~Computation of coordinates from geographic position—Continued.
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Piane coordinates on Lambert projection

State NEBRASKA-SOUTH Station " Minden Cath.Ch.§ 1!‘5
6= 40°30 01,884 ) =_98°56 29.955
Tabular difference of R for 1" of ¢ = _101.19350

R (for min. of ¢ )| 84,287,193 8% 1o (sormin. ofg)__| 303,.588.42
_Cor. for sec. of ¢ - 190.65 Cor. for sec. of ¢ + 190.65
JR , 24,287,002.79 | 303,779.07
i v (=2R sin? §) + 496.38
0 (for min.of A)__| + 0 °22°18.3959] 304,275, 45
1. Cor. for sec. of N - 19.6528
4 + 0 215874318 0 ° 10 5937155
o Competation " Computation
tog-6= o2 -9v69897000-
Sfor—-b- or—%-
toe-sin-a | sin @ 0.006393%03% | 1og-cin-g. | sin 2 0.0031967180
og-R- ‘ Rsin §_1  77638.70___
Aoge og-sini—2| R sin £ _24g.189
X! _Rsingl + 155,276,461 |l ton- Rsin"’e;ap 496,38 ;
, __2,000,000.00.] 4eg-2- - 630303600 .
. 2,155,276.61 | jogyz .

x = 2,000,000.00 + R sin 6
y=y +2Rsin® ¢
y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed in seconds to sine
- {see log tables)
R, ¥, and 6 are given in special tébles

FIGURE 4.~Computation of coordinates from geographic position—Continued.
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log Az
log Ay

log tan «

o
Grid azimuth

log Az
log Ay

log tan «

a
Grid azimuth

ADIJUSTMENT OF MINDEN COURTHOUSE

304 TO 400
z ]
Feet Feet
400 oo 2,147,229.98 | 312,862.56
394 o 2,140,016.50 | 297, 165.35
Az and AY---. +7,213.48 | +15,697.21
=3. 85814484 log Az
=4, 19582247 log cosec a

—9. 6623223710 _

= 24°40’'50"".3
=204°40'50"".3

log grid length

log Ay
log sec o

log grid length

394 TO 401
z v
Feet Feet
400 2,152,526.37 | 313,124.50
39 2,140,016.50 | 297,165.35
Azand Ay....| 412,509.87 | +15,959.15
=4, 09725280 log Az
=4, 20300976 log cosec «

=90. 8942430410

= 38°05'30".4
=218°05'30"".4

log grid length

log Ay
log sec a

log grid length

394 TQ 393
z y
Feet Feet
393 s 2, 142, 081. 68 292, 838. 20
394 e 2, 140, 016. 50 297, 165. 35
Ar and Ay__. 42, 065. 18 —4,327.15
log Az =3. 31495791
log Ay =3. 63620195
log tan & =9, 67875596 — 10

a
Grid azimuth

= 25°30'48"'.0
=334°29'12"7.0

(Text continued on p. 31)

Computation of fixed grid azimuths and lengths

=3. 85814484
=0. 37928106

=4. 23742590

=4. 19582247
=0. 04160369

=4. 23742616

=4. 09725280

=0. 20976908

=4, 30702188

=4. 20300976
=0. 10401227

=4, 30702203
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FI1GURE 5.—Diagram of the Minden loop.




Traveree line X, Minden Laop
XNebraeka (gouth)

COMPUTATION OF COORDINATES

State County _Kearney Initial Station Lars
Year _1934 Month _February - March - May Closing Station Lars
Station Azimuth arid Log. Lat. Latitude Departure Grid Coordinates
Plane Distance Log. cos Az Feet Feet y ©X
-Feet Log. dist. - Feet Feet
. Log. sin Az
Tog. Dep. .
Lars 2.18322854 + 152.19 286,523,149 | 2,160,569.96
8.147093291
155,183 3,71229063 286,675.94 | 2,155,5316.103
9,99980997 ’ -0,23 -0.17
290 oI 41 41.3 2,150 3. 71210060 -h1h3.53 286,675.7/5 1 2,155, 416,26
2,001763%2 — 100. 01 ‘
: . g.2u67ho1kk
688, 7¥5 3. 75501418 286,575.5¢7 | 2,149,728.60
i 9.99993234 -0.48 -0.7
351 886 FH9 19.2 10,84l 3 I5UoLARD =h687.83 226,575.09 | 2,110,728,.0%
. 3.53633950 + 3454 14
9.91873714
4166.800 3.61980266 290,029.71 | 2,1047,398.12
. : 9.754764312 ] -0.66 -0.51
302 4s 89 33,9 15,011 3, 36740578 =23350.45 290,029,058 2,157,307, 61
: 2 40861661 42809.42
9.66956328
6012. 977 3-77905343 292, 839 13 2,14p,082,729
] ] ] 9. 94650986 -0.71
392 L7 5l 2.9 21,024 3.[2h56329 -5318.73 292, 838 20 2,1042,081,68
: : 3.63622259 +4327,36 :
9.95547028
" L79k. €20 7 62077231 297,166.49 2,100,017.37
1 - D.65415117 . -1.1L =0.87
294 1Rk 29 22.2 - 25,819 3.31062348 -2065.02 207,165,351 2.240.016,50

FIGURE 6,—Computation of coordinates.

gy LEEGWVT THL NO NOILVIAJINOD ASHHAVIL
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COMPUTATION OF COORDINATES

'Travers}? g.:l.ne K&, Minden lLoop Kearney L
gtate _Nebrasgka (south) . . County Kearne Initiel Station ars
Year _ 1934 Month _February - Waroh - May Closing Station __ Lars
Station Azimuth Grid Log. Lat. Latitude Departure Grid Coordinates
. Plane Distance Log. cos Az Feet Feet y x
Feet Log. dist. Feet Feet
Log. sin Az |
_ Log. Dep. .
294 3.72105201 +5260.80 297,166.49 2,180,017.37
. ' 9,86L01&86 - 297,165.35 | 2,100,016.50
7195.039 3,8570331K 302, 827.29 2,135,108,.95 ]
. Q.83390816 ' =-1.546 ~~1.11
708 6 B89 OH.7 33,01 3.,60004131 ~UO0&. 02 | 302,825, 83 | 2,135,107.8%
3,36092403 +2295.75 .
. 9.72074011% 1
4367.Q07 3, 64018389 30%,723.0% | 2,131,399.08 -
9.92976031 -1,66 . -1.26
396 1121 o ®6.0 27,381 2, R6994120 —3710, 87 ?611.72%.'33 2,131 392 .82
l 3,8108124% +6468,63
_9,999937101 . i
669,646 | 3, &10880K2 311,191.67 | 2,131,279.53
8. 24810672 -1.94 -1.548
397 178 59 O7.& 43,850 | 2.05808770 —IIN.B5 31T 180,73 [ 2. 131.278,05
3.26299719 +1832.30 .
. _9,74937599
3263.031 3,51362120 312,023.97 | 2.,133,979.64
: 9.91774372 =2.0 -1,
3098 1238 B0 __17.0. 47,3313 1 3 U3136000 . _$2700.01 | 313,001 &2 | 2 123 977,98
' 2,16615635 + 146,61 i
8.26U461336 -
7971.554 2.901Rl299 - 313,170.5& | 2,101,946.75
. 1. 9.99992654 MR _1. 46
239 __[268 ©B6__u6.3 RR.Q088 .| 3.901UR0ST 27970.21 | 313.168.,Q4 | 2,141 olt7 A9

FIGURE 6.—Computation of coordinates—Continued.
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Traverse line X%. Minden Loo

State
Year

193

Gount&

COMPUTATION OF COORDINATES

Kearney

Initial Station
Month _February - March - May (losing Station

Lars

Lars

Station Azimuth Grid Log. Lat. Latitude Departure Grid Coordinates
Plane Distance Log. cos Az Feet Feet y X
Feet Log. dist. Feet Feet
Log. sin Az
. 0g. Dep.
299 2 A8Ug0% 80 —~ 305.35 31%,170.58 | 2,141,949.75
8.76125984 313,168,110 2,141,907.89
5291.076 3, 723581400 312,865, 2 2,147,232.01
: 9.99927557 -2.67 ~3.03%
o0 973 318 0.0 60,376 3. (2281957 ¥5282.26 | 210 862,56 | 2,147,2009.98
2. 1414606507 & 262,18
&, 69407885 v
5303.056 3, 72452622 313,127.01 | 2,152,528.58
; 9,999lsa57 ~2.91 —2.201
Loi 1267 09 ®&.1 65,679 3, 12399479 $h296. 57 | 31% 124,50 | 2. 100 hob,37
3. 41907667 $2621, 68
9.65051212 !
E5269.006 3. 76856165 315,752,009 | 2,157,777.99
9.9”15U4572 ~3.17 L1
uno (243 26 06,51 71 .548 3, 72011027 0209 0T | IS 708,92 | 2 177, 775 ¥}
3, 42723605 +2674. 46 . .
9,72191915 .
5073.608 3.70531690 318 . 006.55 | 2,162,089, 4
9,92930834 ~%.39 -2,5
—up3z 228 11 7.3 76,622 3,.63452520 $8311.07 | 318 ho%.36 | 2,162,086,
3.42017810 -26K5.68
[ 9.59287764
67%1,0R8 3,83129746 315 77087 | 2,168,328, 86
9.96384543 L3689 =2.2)
Lo4 29303 21.8 &3 h03 3, 795104204 26239 up | 205 767 12 1 2.168.326.05

FIGURE 6.~Computation of coordinates—Continued.
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Traverse line EOX_Mj.nden_Laap
wgka (gouth)

COMPUTATION ‘OF COORDINATES

(4

IFAYAS JLLHAOEH ANV ISV0D '8 'L

State Nebrg ; . County Kearney .Initigl Station , lars
Year _1934 ‘Month February - Mareh ~ May (losing -Station _ Lars
8tation Azimuth Grid Log. Lat. ‘Latitude | "Departure Griid Coordinates
Plane Distance’ Log. cos Az Feet Feet, i y ’ x
Feet Log. dist. Feet Feet
Log. sin Az
Log. Dep.
7o 3. /2780091 . —H343.19 315,7/0.87 | 2,168,328, 86
.l 9,9999#K33 315,767.18 | 2,168,326.05
5343 37t 3. 70781567 . 310,427.68 12,168,372,78
, ’ | 7.9 4818R2 -3.93 =2.99
—Los 1359 31 Lh 7 B8, 706 | 1.6U263210 _ + 83,97 [3io U23.75 | 2,168,369.79
. 3, 5114322913 =3265.35 |- .
: L 9.71852159 . . -
golig o1l .1 3, 705RQUTl 307.159.33 | 2,17%,698.83
. _9.93060082 -4,21 -3, 2
ung Rl 32 08.0 QL 995 2, 12640506 i +0526.05 {307,I55.17 | 2, 17%5,695.6
. ’ 2, 66217597 =14503 &l i .
. 9.99865049 .
4e0d,138 | 3.663525U8 302,565.49 | 2,173,%336.12
89603756 =4I ~3.36
— 107 I 36 _H©o.2 99,603 2, 5590520 = 362, 71 [ 302,501.08 | 2.173.332.
: 3, 72226503 -5276.52
9,99209023
5372.480 3.73017480 297,289.97 | 2,172,320.02
) 9.27676196 =4 65 =354
Iog 10 " 07.& 204,976 2,00693676 =1016.10 1297, 288,32 | 2 172 316 08
3,04568025 -1110.91 I -
9, 4R#0184h -
2869.562 3, 58766141 296,179.06 | 2,168 £13.35
. ) 9.08122178 =l g2 3.67
505 173 18 588,72 108, &R 3.,56898359 ~—3706.67 1296270, 2k | 2 168 600,64

F1GURE 6.—Computation of coordinates—Continued.



Traverse line NX Minden Loop

COMPUTATION OF COORDINATES

State__thﬁgﬂga_iagn&hl____ County Kearnay Initial Station __Lars
Year _ 193 Month  February - March - May Closing Statlon _Lars
8tation Azimuth Grid Log. Lat. Latitude Departure Grid Coordinates
Plane Distance Log. cos Az Feet Feet. y X
Feet Log. dist. ' Feet Feet
Log. sin Az
Log. Dep.
109 . . 3.62885937 =4254,.61 296,179.06 | 2,168,613.35
9.79321327 296,174, 21 2,168,609, 68"
6849, 298 3. 83560606 291,924,145 2,163,245, 70
9.8941347]1 -H.12 _?_IB__?ﬁ%;%E___
410 Rl__35 BR3.,1 115,694 3.72978077 -b367.61 291,919.33% 2163, .54
3.73203698 ~-5395.57
9. 95238300
6020797 3, 77965398 286,528, 86 | 2,160,574,06
9. 60712028 . -5.39 =1.10
lars 26 20 3.3 121,718 2, 40578053 =2671,.68 286,52% 10 2,160,8689.96
286,523,149 .| 2 160,56096
Digcrepancy +5.39 +4,10

x Factor =

L3,.3645 x 1012

Y Factor =

T o8k x 1019

FIGURE 6.—Computati6n of coordinates—antinued.

arngd INMIEIAVI AHL NO NOILVIAdIWO)D HSHHAVAL
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Traverse line XWx

COMPUTATION OF COORDINATES

State _Nebraska (sonth) County __Kearney i : Initlal Station __lars
Year _ 1934 Month __ PFebruary - March - MayClosing Station _ Lars
Station Azimuth Grid Logx Lat. Latitude Departure Grid Coordinates
Plane’ Distance iPEX cO8 Az Feet Feet y X
Feet kogx dist. Feet Feet
iogx sln Az
Dep.
Larg 4+ 152,49 26,523.49 | 2 .160,569.96__
0.02957562 3
5155.783% 7 286,675.98 | 2,158,416.43
0.99956255 =0.23 -0.17
Z90 o1 L3 13,3 5.156 -51h3.R3 | 286,675.75 | 2.157.016.25
- 100,541
0.01765018 .
5684, 715 286,575.57 | 2,149,724,60
0,999841423 =0.hg -0.37
391 88 59 _19.2 10,840 =BAR7,43 1 2dA g75 09 | 5 1U9 724 53
$3054 34 ) :
_0, 82896641
1166.800 290,029.71 | 2,147,39%,12
0.55929780 -0.66 _ -0.51
392 185 59 33,9 15,011 =2330 IZ 90 n2a.n5 | 2,107.397,8]
j +2809. 42 "
0.467265114
6012, U477 2924539_.13_
0,88411724 -0.71
393 117 51 2§ 21,024 -83%18.73 1292, 83& 2() 2,112 0&1, 58
. = +4727,326
0.902506% :
4794, 220 297, 166 49 2,140.,017.37
” 0. L3067650 - =0.87
29l 18L__29 oo 25,819 - -2065.02 [297, 165 35 2,140,016. 50

Fiaure 6,—~Computation of coordinates—Continued.
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£—-52—,116901

Traversge line NEX_ Minden Loop
XNebpragka {south)y

COMPUTATION OF COORDINATES

State Ne County __Kearney Initial Station __Lars -
Year _1934 Month _ February - March - May Closing Station __liars
Station Azlmuth Grid kegx Lat. Latitude Departure Grid Coordinates
Plans Distance Kagx cos Az Feet Feet y x
Feet kagx dist. Feet Feet
keagx sin A2
kagx Dep.
394 $5260, 80 297,166.49 2,140,017.37
0.73117083 297 165,35 2,140,016.50
7195039 302,107 39 2,135,104.95
0.6821944] -1, o113
395 1136 B9 O4. 71 .33%,014 =4oog Up 1302 U5, 832 2.135.107.84
B $2295,.75
Q.52570262
Uz67.007" . 304,723,048 | 2,131,304,08
0. 8K0664847 - =
396 1121 U2 §6.0 27,341 —3710. &7 300,771, A 1392.8
26UGR. 63
0.999a43204
AU69.6U6 . 311,191.67 | 2,131 ,279.53%
0.017705u4Y4 - =
397 1176 859 O7F. 43,850 M - 21%.95 311 .189.73 L3l . 078.0
$1232,.30
0.56153391
3263.031 - 313,023.97 2,133,979.54
0,82745372 -2.09 -1.59
298 1235 950 217.0 37,123 $2700,01 313,021,838 | 2 133,977,085
+ 1U6. 61
0,018329134
7971.554 313,170.5 2,11 olig, 75
0, 99983087 =2, -1,55
300 |26& 56 46,3 55,085 +7970.21 [313,168.1L4 2,151 ,9h7.89

FiGURE 6.~Computation of coordinates—Continued.,
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Traverse line Ax __Minden Loop
aka (south)

COMPUTATION OF COORDINATES

State County _Kearney Initial Station __Lars
Yesr _ 1934 Month _February - March - May Closing Station _ Lars
Station Azimuth Grid dofx Lat. Latitude Departure Grid_Coordinates
Plane ‘Distance Ixgx cos Az Feet Feet y x
Feet $agx dist. Feet Feet
‘ sin Az
§g§§ Dep. .
399 = 305.35 313,170.58 | 2,111,919,
Q.05771117 . 213,168.1 2,101 ,947.89
5291.076 . 312, 566 21 2,147,232 01
0.99433332 2,03
400 273 18 30.4 60,376 : . . +5282.26 312, S62 56 2,147,2295.98
. . 4_262.18 )
0,04944005
53203 .04 . 313, 127 41 2,152,528.58
. - 0.99877709 -2.21
uny 267 Q9 B3l 6R.679 $5296. 57 313, 124 50 2,152,526.37
] $2624.68
0. 4i721063
BA69.006 315,752.09 | 2,187, 777 99
. 0_gollings7 __ -3.17 -2.41
Qoo [Pz 26 " 06.% 71,548 ! +0009. 01 317 708,92 | 2 187.775.04.
_ 42674 46
0.52713172
5073.608 318,426.55 | 2,162,089,.46
0,84978359 . -3,39 -2.58
303 1238 311 17.3 26,622 44311.47 318, 42%,.36 2,162 086 A%
: ~2655,68 i B
0,.391631/2
6721 . OGR4 215 770 27 2,168,328 &K
] 0.92012214 : =
“HOR 297 02 21.8 &3 . 140% +6239. 40 315, 761,1 2,168,326.09

F1GURE 6.—Computation of coordinates—Continued.
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COMPUTATION OF COORDINATES

Traverse line Minden loop
State County _Kearney Initigl Station Lars
Year _ 1934 Month  _February - March - May Closing Statilon Lars
Station Azimuth Grid Loee Lat. Latitude Departure Grid Coordinates
Plane Distance doex cos Az Feet Feet y x
Feet doge dist. Feet Feet
sin Az
% Dep.
40h -5243,19 315,770.87 1 2,168,328,.86
0.99996623% 315,767.18 L168.,326.05
5343, 374 310, 127,68 | 2,16 .373.53
0.00821 895 -3,93 -2.
log IR 21 LL 7 g8 7486 ¢ 13,62 310,423 76 | 2.168,369.79
=3268. 35
0.52302754
62ud, 91l 307,159.33 | 2,173,694,83%
iy 0.85031676 - -
hog 1201 32 0RO ol q95 Z 7 45326,.06 307,15h, N :
— -4593 b
0,9968974L
4604,138 302,565.49 | 2,173,336.12
0.07871139 -n.ué_. -
407 4 20 B2 2 99,603 - - 362,71 302,8561.0 2,173,332,
=H275.52 _
0.94195192 .
5372 U420 297,289.97 | 2. 172 ,320.02
- 0.189130687 =l 6F -3, 64
Gog |10 sh o7 KT 10l 978 ) =1016.10 297,285,322 | 2,172,318, 48
-11310.91
0, 28709025
3869,562 296,179.06 | 2,164 613.35
‘ 0.9579035% M =3.A87
109 73 18 BE D 108 _#Us ~3706.67 206,174,214 o 168,609,688

FIGURE 6.—Computation of coordinates—Continued.
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Traverse line XWX _Minden l.oop
agka (south)

COMPUTATION OF COORDINATES

State Nebr; County _Kearney Initlial Station __Lars
Year 1934 Month _February - March - May Closing Station _ [ars
Station Azimuth Grid . kogx Lat. Latitude Departure Grid Coordinates
) Plane Distance Xogx cos Az Feet Feet y X
Feet Xoux dist Feet Feet
¥ogx sln Az
Dep
409 ~4o5l 61 296,179.06 | 2,168,613,35
0.62117400 296,170, 0L | 2 168 600,68
/&L, D9K 291,924, 45 [2.163, 24K, 70
0,78367264 =5.12 ~3.90
410 51 35 5z 1 | 115 6900 ) -H367.61 291,919.33 | 2,163,201 .84
~5395.57
i 0. 89615473
6020797 ) 286,528 88 | 2,160,574.06
0. 44374170 =5.39 =410
Lara 26 20 3.z 1 121 718 i 22671 .68 286,523 09 1 5 1RQ0,BAQ9. 0K
286,523 .40 | 2 160 569.96
Discrepancy +5.39 +1.70
x Factor = [=-3,3685 x 1 -5
¥y Factor = | -h usadll « 1H-H

Fi1GURE 6.—Computation of coordinates—Continued.
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TRAVERSE COMPUTATION ON THE LAMBERT GRID

Computation of fixed grid azimuihs and lengths—Continued

400 TO 401
z v
Feet .Fect

1)) I 2,152,526.37 | 313,124.50

400 oo o _:| 2,147,229.98 312, 862. 56

Arand Ay__.|  +5,296.39 261, 94
log Ax ==3. 72397996 log Ax =3. 72397996
log Ay =2, 41820182 log cosec « =0. 00053048
logtana’  =1. 30577814 log grid length=3. 72451044
y = 87°10'07"".2 log Ay =2, 41820182
Gl‘ld azimuth=267°10'07'".2 log sec « =1. 30630840

log grid length=3. 72451022

Computation of angles of triangle

31

Stations AZiIgggﬁ and Stations Azin;;llgleand
-] ’ " i o s 7
394t0393_ .. 334 29 12.0 401 to 400 87 10 07.2
2393 to Courthouse. 269 41 00.0 2400 to Courthouse 266 59 18.1
394 to Courthouse. .. 244 10 12.0 401 to Courthouse 354 09 25.3
394 t0400____________ 204 40 50.3
£400 to Courthouse. . ..o...___- 39 29 217 401 to 394 _______ . 38 05 30.4
401 to Courthouse. .. 354 09 25.3
400to401_______________________ 267 10 07.2 ZCourthouse to 394 43 56 05.1
Z£401 to Courthouse. 58 30 48.7
400 to Courthouse_ .. ...________ 325 40 55.9 401 to 400 ... 87 10 07.2
401 to 394_______ 38 05 "30.4
400to394_______________________ 24 40 50.3 £394 to 400 49 (04 36.8
400 to Courthouse. - - o| 325 40 55.9
£Courthouse to 394____________ 58 59 54.4
394 to Courthouse.__..._____._.__ 244 10 12.0
394 to 401 218 05 30.4
2401 to Courthouse__....____._ 26 04 41.6
Length equation for adjustment of the angles
Tabular Tabular
L ditfer- L differ-
Designation og and | ence of Designation og and | ence of
of angle Angle log sin log for of angle Angle log sin log for
one one
second second
° 7 . ] ’ b
394 to 401 . 4.3070220 |-.....__ 4010400 _.___.__ 3.7245104 J._______
—+1 9. 6430555 —1-3.___ 109 59 9. 9730216 ~0.8
9. 6783114 +2 . 58 30 48.7( 9. 9308286 413
3.6283889 3. 6283606

0= +28.343.5(

1) —5. 2(2) —4.7(3)

+61.38 C;=—28
C,=—0. 4611
n=—1.6
v=+2.4

v3=12.2



U. 8. COAST AND GEODETIC SURVEY

Computation of the coordinates

Stations Azimuth and angle
° ’ 1
394t0400_ . e 204 40 50.3
£400 to Courthouse_._..___. 39 29 20.1
394 to Courthouse. ... 244 10 10.4=a

=4, 1752633

log sin a=9. 9542847 — 10

log s =4, 1752633

log cos a=9. 6391970— 10

=4. 1295480 log Ay =3. 8144603
=413, 475.60 Ay =6, 523.19
z ]
Feet Feet
394 s 2,140, 016. 50 | 297, 165. 35
AzandAy. ... +13,475.60 | 4-6,523.18
Courthouse....._| 2 153,492.10 | 303,688.54

COMPUTATIONS IN THE HASTINGS AREA

Four other traverses in what is called the “Hastings area’ have
been computed for further samples in this publication. All of these

Minden
Court House

FigurRE 7.—Diagram of Minden Courthouse,

start on one fixed
point and end on
another. This fur-
nishes a more rigid
test of the accuracy
of a traverse than
can.be found in a
a loop traverse.
There are two ele-
ments that are not
entirely checked by
a loop traverse.
These are the
length and the ori-
entation. If an er-
roneous length
standard has been
used consistently
in the measure-
ments the closure
of the loop will not
bring it into evi-
dence for the tra-
verse will close pro-
vided the lengths

are all off in the same proportion. This could be the case even if the
lengths are all considerably in error if in the same direction and by the

same proportional amount.

In the second place if the controlling

azimuth is in error the closure will not be affected since the traverse

will close whatever azimuth is used for control.

With loop traverses



TRAVERSE COMPUTATION ON THE LAMBERT GRID 33

DEPARTMENT OF COMMERCE -

W S COAST AND GEODETIC SURVEY

COMPUTATION OF TRIANGLES

£ Jon 1029
o State: Nebraska
No. STATION OBSERVED ANGLE CORR'N OrEEvL Srmmay "’mxfxa“i?«'éi
Fixed Triangle

23

1 394 13 24 40.1

2 hoo 117 30 43.1

3 01 49 o4 36.8

13

1-2

23

180 ouse 53.9  (+4.0) 81 30 47.9
41 2 394 39 29 21.7 -1.6 20.1
-2 3 400 58 59 54.4  -2.4 52.0

13

1-2

2 .

lvouri House 13.3 (-0.6) 109 59 12.7
41 2 394 26 Ob 41.6 -1.6 50,0
3 3 a0 43 56 05.1 +2.2 07.3

13

12

24

1 §oart House 29.4 (-4.6) 28 28 24.8
+2 2 100 58 30 48.7 +2.4 51.1
3 3 s 93700 41.9  +2.2 Ah.1

13

12

Fi1aurE 8.—Computation of triangles for Minden Courthouse.

LOGARITHM

3.7245104
0.6346299
9.94T86LT
9.8782858
4,3070220
4,2374261

4,2374261
0.0047817
9.8034086
9.9330555
4,0456164
4,1752633

4,3070220
0.0269780
9.6430486
9.8412634
3.9770486
4,1752634~

3.7245104
0.3217065
9.9308317
9.9993995
3.9770486
4.0456164



¥e

DRPARTMEINT OF COMMERCE
g 1 s . PLANE COORDINATES
patum . North_ American. 1922 Projection . L.ambert. __Sects state .. NV ebraska
x Coordinate x Coordinate
Statlon Asimuth Mark Btation Azimuth
¥ Coordinate ¥ Coordinate
Feet ) Feet ’ .
HMinden. Cathalic.. | 2,155,27641 398, 2,133,97795
Church., spire 30427545, 343,021.85.
Lars 2,160,599 1163 23 Ho5 | Minden Coldulid 397, 2,141,948 §
286,523.49 Cherch, sprre 313,168:1Y.
390 2,155, 41626 400 2.047.229.98
286:675.75 L 312.862.56
391 2,/49.728.23 Al 2,152,526374 § 1
286,52509 ..313,[24.50]) =
392 2,147,397.61 402 2,15.2.725.58
290,029.05. 305,74892 . »
9 15% 39 199
393 2,142,08168 403 216208088 5|51 3 § W X fig
292,838.29 2842306 3|3 f et ot D v
- 1Y mNew Qi S iwg
. ~ Qd ~ Ny ~ o
394 2,/40,0/6.50 704 2.168,326.05. v o o o
29716535 315,762.L8. ¥
>
395 213510784 705 2,168, 3639791 =
: ..302,42533 310,42375. “g
g <
3% 2.13.392.82 Yog. .. R 2,173,49.563.01 2 I <
304,721.38 307.455.42.. B
ERLRRERRE
397 2.0314,278.05. “o7 2, 173.332. % hY R X 2
344,.189.73 z 302,.561.08.| )
)

AHAYNS DILHAOHED ANV ISVOD 'S ‘A1

X m

F1GURE 9.—List of adjusted coordinates. -
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it is therefore desirable to know definitely the standard value of the
tape and to be very sure that the controlling azimuth is correct before
starting the computation.

These four traverses that are now given are controlled by first-order
triangulation points and these are about as accurately determined
with respect to each other as it is possible for any such points on the
earth’s surface to be. The closures are all considerably above the
required accuracy of 1 part in 10,000 which is the minimum standard
for such local surveys. All of the traverses can therefore be con-
sidered as very good second-order control and the resulting coordinates
can be used with full assurance and confidence in their accuracy.

Two of the traverses present an additional complication. That
from Prosser to Mason has the first length in common with Prosser
to Wanda. We decided to compute and adjust the Prosser to Wanda
line first and then to hold station 325 fixed in the line from Prosser to
Mason. This required the computation of the adjusted azimuth of
the line 325 to Prosser to be used in computing the grid azimuths from
325 to Mason. All of these computations are given in their proper
place just at the beginning of the computation of the line.

The computation of these four traverses is given in duplicate, first
by use of logarithms and second by use of natural functions with
calculating machines. It was thought that calculating machines
might not be common enough among engineers to warrant confining
our sample computations to that method alone. We wished to make
our examples as explicit as possible so as to make them readily
available to every worker in this field.

. Only one extra point, Kenesaw water tower, was observed upon in
these traverses. Even with this station a ‘‘no-check’ observation
was made upon it. When a point is observed from only two stations
we have only sufficient data to form a single unchecked triangle.
This is sufficient data for the computation of the point but if there
is an error in either of the directions it will never be detected unless
an attempt is made to use the no-check point in combination with
other fixed points. It is always advisable to make observations on an
object from at least three stations. This gives a check on the work
and it can afterwards be used with full assurance of its accuracy.
This discussion is somewhat foreign to the subject of this publication,
but we believe salutary advice such as this should be germane to any
discussion on engineering subjects. Many engineers who have had
little experience along this line may thoughtlessly commit tactical
errors such as this because they have not been adequately warned
against them. If one could be absolutely sure that all observations
were correct there would be no great need of checks but unfortunately
‘the best of us make errors at times and consequently the check
observations are always desirable. :

This is doubtless sufficient discussion of the remaining four traverses
in the Hastings area. The details of the computations will be evident
to any one who wishes to look over the results that are given in the
following pages.
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Plane coordinates on Lambert projection

State NEBRASEA~SOUTH Station Progser

s=to'2'07l778  x=_98° 3520078
Tabular difference of R for 1” of ¢ = 101,19467

R (for min. of ¢ ) 24,214,333.7 y' ( for min. of ¢ } 376,448,115
_Cor for sec, of ¢ = 787,09 _|l Cor. for sec. of ¢ + 787,09
R 2h,213,546,62 | _|_377,235.24
| ] ¥ (=2R sin? §) + 1,317.60 R
.6 { for min. of A ) + 0 “36 05.6521 | 378,552.8% _
. Cor forsec.of \__|=_ 13.2383 || : i
P A +0 35 51,8138 || 0 17 55.9
a computation 4215151138 ompmation
log 6" 3.33280469
log 6" 3,33280469 log 2 9.69897000 -/
_S for 6 4, -4lS for § _1}.6!557290 LN
log sin &} sine 8.01837168dl jog sin $_|-sin-£- 1-73734759 -/0
v &

_log R i 7.3840581) Rsing-|-
-log X' 5.40243009 | 10g sin® §]-R-sint—g- 5.43469518 - /0
e R-sin + 252,598,10 |liog R 7.38405841

: —._2,000,000,00 {log2 - : 0,30103000 . -
X — 2,252,598.10 | jog y” 3.,11978359

x = 2,000,000.00+ R sin 6
y =Yy +2Rsin? §
y'= the value of y on the central meridian for the iatitude of the station
s = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥', and & are given in special tables

FIGURE ll.—ComputaLiBn of coordinates from geographic position.
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Plane coordifiates on Lambert projection

State NEBRASKA-SOUTH Station

37

—_Prosger ===

o= 40" 42 07,778 =98 35 20,178

Tabular difference of R for 1" of ¢ = 101.19467

_R

R (formin.of¢g) 1 24 234 IFX.TA 1y (for min. of ¢ ) 376,448,15
_Cor. for sec. of ¢ | — ___187."9 | Cor. for sec. of ¢ + .787.09
2k, 213,5%6.62 | . 377.235.24

y" (=2R sin? §) + 1,317.60

.6 (for min. of Aj___| +_©0 “36 05,0621y 178,552,84

. Cor. for sec. of N

13.2383

a + 0 3551.8138| % + 0 °17 55,9069
For machine " } For machine

= computation computation N
Hog—H* tolog—2 He9897000- __
Heg-sin@ sin & 0.0104320985 Hog-cin—g- | sin £ 0.0052161202
-HoeR R sin £ 126,300.770-
_st ’ J,.: :'..2 %_R sin’ ,g_ 65&.800
X, R sin @ + 252,598,10 [4eg-h___PRein 9/p| 1317.60

- _ 2,000,000.00.{leg-2- —8230303000- . .
X 2,252,598.10 || jopyv

x = 2,000,000.00+R
y=y +2Rsin? §

(see log tables)
R, y', and 8 are given i

sin 6

n special tables

y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed in seconds to sine

FIGURE 11.—Comput§tion of coordinates from geographic position—Continued.
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‘Plane coordinates on Lambert projection

State NEBRASKA=-SOUTH Station Ineane Aszlum gta.ndpipg
¢__‘m__35_02,£2]_)\ =98 °26 26.pal

Tabular. difference of R for 1" of g =~ 101,19%00

-R (for min, of ¢ ) 24,256,8135,32 y' ( for min, of ¢ ) 333, 946,64
_Cor. for sec. of ¢ - 265 % | Cor, for sec. of ¢ + 265.84
R 24,256,560.48 |y _ 334,212,348 .
— vi(=2Rsin? §)_ |+ _ 1,78%4.63
o (for min. of N) 4o 1 59 333y |y _ 335,997.01
| Cor: for sec. of X - 17,2443
o____ + 0 b1 42.0891 | % 0 20 51.04
@ Computation | 4 2502 0891 - o atation.
log 6" . 3,39830277
-log 6" . . 2.39830277_ L colog 2 9.69897000- /0y __
Sforo__| - _ 4, 685564224 5 for £ 4. 68557220 -10
log sin 6] sin6 8.08386699-14 log sin §|-sing= 7.78284497 - /0
log'R - - 7.38482938 Resin—g
_log x* . __5.46869637 | jog sin? 4-R-sin—4-_|. 5056568994 -/0
X, Asing + 29%,236.38 | og R 738482938
: 2,0001 000.00 [l log 2 _ Qe 2910 2000 .
2129 23 '38 log vy - 3._2515)“932

x = 2,000,000.00+ R sin 8
y=y +2R sinZ%
y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, y', and ¢ are given in special tables

FIGURE 11.—bomputation of coordinates from geographie position—Continued.
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Plane coordinates on Lambert projection

StateEBRASKA ~SOUTH. Station  Insane Asylum Standpipe
[ ’ L] o r ”

_ ¢=40 35 02,627 ° A= 98 26 26,28k -

__Tabular difference of R for 17 of ¢ = 101,19400

R (for min, of ¢ )| 28 266,835,328 fly' (for min. of ¢ ) 333,946.54
_Cor. for sec. of ¢ - 265.8% |l cor. for sec. ofg____ |+ 265,84
R 24,266,569.%8 |y 334,212,338

- v (=2R sint §) + _ 1,784,63
6 ( for min. of X) +0 41593334 ||, . 335,997,001
. Cor for sec. of A - H;__g“ﬁ
@ ____1s0 uLkaiQagH_@ A 0 ‘20 51.0kk6
P Compation " Eompataton
S-for-b: S-tor§ .
togsine ] sine | _ 0.,0121302728 ing_| sin £ __Q]togmﬁm
iy A R sin & 147,120.902 "~
Hog-¥: tog-sini-§L R sin? £ 892,717
X! _Rsin @ +_294,236,38 m__igngm"’_m_*____l.m

- .2,000,000,00 {og-2 — ~0530103600°

X: e.-a9lt.23t>.3sj "

x = 2,000,000.00+ R sin 8

y=y +2Rsin?§

y'= the value of y on the central meridian for the latitude of the station
§ = log of ratio for reducing arc. expressed in seconds to sine

(see log tables)

R, vy, and @ are given in special tables

FIGURE 11.—Computation of coordinates from geographic position—Continued.
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Plane coordinates on Lambert projection

6= ho %6 38.341

StateNERRASKA-SOUTH Station

Shelton X.Race

N =__98 4 39,309

Tabular ditference of R for 1" of ¢ = 101.19550

R ( for min, of ¢ )i |y’ (for min. of¢)—| Y00 73h,95
Cor. for sec. of ¢ - 3,879.9% |l Cor. for sec. of ¢ + 3,879.9%
& 24,186,166.97 ||y , “hok g1 g9
- y2{=2R sint §) i+ 905.63
6 (tor min, of )1+ 0.°3010.7709 ||y hos, 520,52
_Cor. for sec. of N - 2 97
o + 029 4 omp | § A 0° 1k 52.§
a computstion | +__178% 7 912 N .
S log ¢~ 3.25163364
log 6 -3.25163364 [l colog 2 ___9.69897000 -/0____
1.8 for @ 4.68556945{F5 for 2__ - b.6d4557351 -/0
log sin 6| _-sin-a | 7493720309 Mg sin §fsing | 7.63617718-/0
_log R 7.38356705 R-sing_ i
fogx. 532077014 U 10g sin® §1 R-sint4- 527235430 -/0
'l f-9in~6: + 209,300.M4 || 10g R 7.38356705
'!;000,000006 | fog 2 0.03010300.0.
x 2,209,300 4k | 10g y* 2,95695135

% = 2,000,000.00+ R sin 8
y=y +2Rsin? §
y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed jn seconds to sine

(see log tables)
R, ¥, and 0. are given in special tables

F1GURE 11.—~Computation of coordinates from geographic position—Continued.
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Plane coordinates on Lambert projection

41

State NEBRASKA-SOUTH Station Shelten Fast Base
o= 40°N6'383M1 %= 98°44 39,309
Tabular difference of R for 1" of ¢ = 101.19550
R (for min. of ¢ )| 84,190,046,91 [y ( for min. of ¢ ) 400,734,95 )
_Cor. for sec. of ¢ - 3 879,94 || Cor. for sec. of ¢ + 3,879.94
R 24,186,166,97 |y ' Lok, 614,89
. y" (=2R sin? g_) + 905.63
6 (for-min. of \)__|_+ 0" 30_10.7709] v k05,520,652
. Cor. for sec. of \ = 25.7897 | S— _
) +° 0 P9 kY | § 0__ 14 52 4906
A commtotion e Compatation ¥
Jog—b". tog-2 $+69897600— __
SHor-6 5-for4 .
essine | _sina 0.0086537250_tog-sing-_| sin & 0.0043269030__
Hee R R sin £ 104, 651,198
o tog-sini—%| R sin® £ 452,816
X’ R sin @ +_ 209,300,844 || jop n Enun"’o/z 905.63
. —_— 2 00,0004 06 [l joz—2- —5+30303600- -
x i 2,209,300, 44 [ .iogyr

x = 2,000,000.00 + R sin 6
y=y +2Rsin? §

y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed in seconds to sine

(see log tables)

R, ¥, and 6 are given in special tables

FIGURE 11.—Computation of coordinates from geographic position—Continued.
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Plane coordinates on Lambert projection

State REBRASKA=-SOUTH Station §helton W.Base .
s=b0 "4521712 = 98°49 55.589 i

Tabular difference of R for 1” of ¢ = 101.19517

R (for min. of ¢ )_r&lﬁ;ll_s_zé_a_ y’ ( for min. of ¢ ) 394, 663.2%
Cor. for sec. of ¢ _—___L1_55~_2°___[-_‘Cor. for sec. of ¢ + 1,145,20
R 24,194 ,933,42 | 395,848, 4k
Y~ (=2R sin? §)- + 707.57
6 (for min. of X )| + 0. 26 53.9479 |, 396,556.01
. Cor. for sec. of \ = 36.4706
8 et 0 26 178773 g 0 13 od.7%
a computation + 1577’.’“773 computation N
i log 6" 3.19796312
log 6" - 3.19796312 |l colog 2 .9.69897000-/0_
S for 6 4. 6855706h-4lS for £ 4. 6855738110
log sin @{__ -sin6__| - 7.883533769 jog sin 2 1.sing 7.58250693 -/0.
_log R 7.38372443 R-sin—$-
Jog X" 5.267zjg9_q log sin? §|-Rsint—g | 5.16501386-/0
X, Resing-|  _+185,036.83 |0 p ! 1.38372443
‘ £2,000,000,00 g2 |~ 0.30103000
X - 2,185 036,83 | 1og y- 2,84976829

x = 2,000,000.00 + R sin 6

y=y +2R sin? §

y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed in seconds to sine

(see fog tables)

R, y’, and 6 are given in special tables

Figure 11.—Computation of coordinates from geographie position—Continued.
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Plane coordinates on Lambert projection

43

State NEBRASKA=SQUTH Station Shelton West Base .
s=U0 "H511.712 2= 98 k9 55.589

Tabular difference of R for 1” of ¢ = 101.19517 -

-R ( for min. of 9) 24,196,118.62 y (formin. of ¢ )| 394 663,24
_Cor. for sec. of ¢ = 1,185.20 Cor. for sec. of ¢ 1,185.20
_R_: al, 194,933, k2 - 395,848 .4l
y.(=2R sin® §) 707.57

6 ( for min. of X) +_0°26 53,9479] y 396,556.01
. Cor. for sec. of A = - 36.4706
o + 0 2617.4773) % 0 13 0f.7386
Y Eompaation " ' tompatation |-
Aomo tog-2 . 969897068~
S-for6 S-for—2.
Hog-sin-a_|_sin @ 0.0076477512 -leg-s&;_g_.__sin £ .
toeR R sin 4 92519.086
tog-s- Aog-sinzg| R sin 2 353.784%
X R sin @ + 185,036.83 |4og-R-___ PR81n°0/ 707.57

2,000,000,00 [l teg2- ___ -5<36163000-
x 2,185,036.83 [l 1ogy2

x = 2,000,000.00 R sin 8
y=y +2Rsin? §
y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥, and 6 are given in special tables

F1GURE 11.—Computation of coordinates from geographic position—Continued.

106911°—35——4
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TRAVERSE, PROSSER TO SHELTON EAST BASE

Computation of fixed grid azimuths
PROSSER TO INSANE ASYLUM STANDPIPE

z v
’ Feet Feet
Insane Asylum standpipe - oo eeaans 2,294, 236.38 | 335,097.01
PrOSSeT o o e e mmamm o mmmmm———— e mmme—mo 2, 252,598.10 | 378, 552.84
AL ANA AY e oo e +41,638.28 | —42, 555,83
tan (360° —a) =-—
log Az =4 61949278
log Ay =4, 62895906
log tan « =09, 99053372—10
= 44°22'32".2
Gnd azimuth=315°37'27".8
SHELTON EAST BASE TO SHELTON WEST BASE
4 ‘y
Feet Feet
Shelton West DASe - oo menee 2,185,036.83 | 396, 556. 01
Shelton east Dase o 2,209, 300. 44 | 405, 520. 52
AL AT Ao o oo eam e mmecmmmmmemeeemsscsmeceeeimeee —24,263.61 | —8,964. 51
tan =4z
[¢3 Ay
log Az =4, 38495542
log Ay =3. 95252655
log tan « =0. 43242887
=69°43'21".3
Gnd azimuth=69°43'21".3
List of angles
Station From station— To station— Angle
o ’ ”
Prosser ........................ Insane Asylum standpipe..-. 228 37 40.0
B01 o e Prosser.. ... ....._... 3 175 01 08.1
3l 191 13 32.6
201 49 25.9
133 45 02.2
175 12 48.2
127 45 48.0
162 34 18.8
176 20 24.1
181 47 53.1
204 11 37.2
163 11 43.3
178 13 5.9
191 56 03.8
181 08 54.3
161 08 43.1
219 34 28.8
120 32 30.4
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Computation of grid azimuths

45

: : Seconds of
: Azimuth and | Correction
Stations corrected
angle for closure azimuth
o ’ ” ” ”

Prosser to Insane Asylum__
Z Insane Asylum to 301___
Prosser 60 30 aeae oo onoceaan

301 to Prosser—.__ ... oo
Z Prosser t0 302..._
,301 to 302.

305 to 304
£ 304 to 306
305 to 306

B11 0 310, oo
£310to 312
39 7 S 3 O

31240 311 e e
£311 to 313
31280 313 e

31810312 e
£312 to 314
3813 to 314

31440313
£313 to 315
314 to 315._.

315 to 314
£314 to 316A
315 to 316A....

315A to 315 .
£315 to Shelton east base.
315A to Shelton east base._..._...

Shelton east base t0 315A . .- o oene e eeeee
Z315A to Shelton west base_ . ...
Shelton east base to Shelton west base
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Computation of grid distances

Section Geodetic | Grid factor | Grid length
Feet Feet
4, 151. 567 0. 9999351 4, 151. 298
3,027. 967 . 9999342 3,027.768
3, 539. 830 . 9999332 3, 539. 594
2,253,128 . 9999326 |- 2, 252.976
3,739.617 . 9999320 3,739. 363
3,679. 452 . 9999312 3,679. 199
1, 334. 624 . 9999308 1,334, 532
5, 362. 532 . 9999307 5, 362. 160
3,912, 140 . 9999308 3, 911. 869
5, 247. 629 . 9999307 5, 247. 265
5,890. 395 . 9999305 5, 889. 986
311-312. - 5,321, 803 . 9999302 5,321,432
312-313._. . 5, 750. 730 . 9999301 5,750. 328
313-314__ - 4,227,152 . 9999299 4, 226. 856
314300 o e 3,644,224 . 9999297 3, 643. 968
315315 A L e 2, 588. 451 . 9999296 2, 588. 269
315A-Shelton east base_ ..o 1, 405. 786 . 9999296 1, 405. 687

1 These values adopted from the C. W. A. computation.

TRAVERSE, WANDA TO MASON

Computation of fixed grid azimuths

WANDA TO INSANE ASYLUM STANDPIPE

z v
Feet Feet

Standpipe.. 2, 294, 236. 38 335, 997. 01
Wanda_.___________ 2, 239, 317. 60 335, 261. 11
Arand Ay____ +54,918.78 4-735. 90

log Az | =4.73972088

log Ay =2.86681880

log tan & =1.87290208

= 89°13'56'".3
Gl‘ld azimuth = 269°13 56'.3

MASON TO JUNIATA SCHOOLHOUSE CUPOLA

T v
Feet Feet
School. ... ___ 2,277,376.38 337, 430. 20
Mason.-oococeeeo- 2, 286, 204. 44 336, 326. 15
~ Arand AY.... -8, 828 06 -+1,104. 05
log Az =3.94586527
log Ay =3.04298874

log tan « =0.90287653

=82°52'17'.5
Grld azimuth=97°07'42'.5

(Text continued on p. 62)



Traverse line ¥e.Prosser to East Base

COMPUTATION OF COORDINATES

State Nebraska - South County Hall and Buffalo Initlial Statiom Prosser
Year _ 1934 Month _January - March Closing Station _Shelton.East Base
8tation Azimuth Grid Log. Lat. Latitude Departure Grid Coordinates
Plane Distance Log. cos Az Feet Feet y X
Feet Log. dist. Feet Feet
Log. s8in Az
o " Log. Dep.
Prosser 3.61698681 +4139.87 378,562.84  |2,252,598.10
9,.,99880290 :
4151 ,298 | 3,61818391 [%82,892.71 - 12,252,305,90
S7008891 40,1 -0,00
301 184 15 07, 4,151 8.48827282 +307,80 "82.692.8% 2,252,905.50
248108745 +3027,.52
L9Q09KALREK
3027.768 481122589 1385,7T20.23 2,252,867.38
‘ 8.10454373 +0,2% -0.01
302 17916 18 7.179 1.58R86812 -38.52 385 720,46 2,252 B6T. 3
3.54162409 +3480,36
9,99267064
3539,594 | 3.54895345 89,200,589 [2,253,512.22
9,26050124 +0.34 -0.01
0% 130 29 A8 W 10,71% 2,80945460 364480 89,200,953 15 553 "1, 00
. ‘ 3,27964889 +1903.92
Q.92689232
262,976 | 3,35275657 391,104,512 254 716.79
72807509 Y] -
30k 212 19 144 12,972 3,08083166 +1204.57 [391,104,92 2,254 T1 .Z
3.55983603 43629.4) ..
9.98703841
2739363 | 3.57279762 394 733,92 2 253 814.67
: 9.38150333 : 20,583 o.02
208 166; Q4 16 16, 71 2,95430095 =900.12 (394 734 A5 2,253.816.05

Figurg 12.—Computation of coordinates.
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) COMPUTATION OF COORDINATES
Traverse line Ne. Prosser to East Ba

gtate Nebraska - South County Hall end Buffalo Initial Station _Prosgser
Year _1934 Month _ January - March Closlng Station _Sheltom East Base
Btation Azlmuth Grid Log. Lat. Latitude Departure Grid Coordinstes
Plane Distance Log. cos Az Feet Feet y . X
‘ Feet Log. dist. Feet Feet
. Log. sin Az
[*] ' n Log. Dep.
305 ; 3,54316025 +3484,66 394, 733,92 2,253,816.67
Q.9764L0697 %94, 734,45 2,253 816,65
3679.199 3,5865753%28 298,218,588 [2,252,6%6.14
] 9Q.80632496 40,65 -0.02
306 1161 17 04,70 20 %90 3, 07207824 =1180,5% [398,219.2% 12 252 636,12
2,63902551 +435,54
9.51369662_ - i
T334 832 3,12532899 398,654,12 [2,25) 374, 68
| 9.97554469 +0,69 -0,0
307 l1o0g Q2 S2.71 21 728 3, 10087368 ~1261.426 1308,6R4,81 12,081 374, 66
: 2.18063706 +151 .58
8,45129729
5%52.160 3.7293397TT 398,805.70 |2,2046,014.66
. 9.9998264) 4+0,87 -0.03
08 | o1 37 11,6] 27,087 2.72916618 =5360.00 1308 806 57 12 246 014,63
. i 2.1438237] =139,26 .
8.5514394]1
3911.869 3.59238430 i 398, 555,aa___gﬁyg5;ogvgz____
9,99972464 +0.99 -0,03
309 | 87 57 35,61 20,999 3,59210894 =3909,39 %08 RAT. 4% 12 2oho 108 ok
! 1,34567423 ~-22,17
7.62574123 .
| 5247,265 3,71293300 398,644 .27 |2 234 828 0f
i ) 9,99999613% +1.16 -0.0%
_ 710 | 89 45 28,7 36,246 3,7199291% —50o47 .22 1308 A48, 4% |0 034 Asa o1

FIGURE 12.—Computation of coordinates—Continued.
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COMPUTATION OF COORDINATES
Traverse line Ne.Prosger to East Base
State Nebragks - South

County _Hall and Buffalo

Initlal Station _Prosser

Year 1934 Wonth _January -~ March Closing Station _Shelton East Base
Station Azimuth Gria Log. Lat, Latitude Departure Grid Coordinates
Plane Distance Log. cos Az Feet Feet Yy X
Feet Log. dist. Feet Feet,
Log. sin Az
o} ' " Log. Dep.
210 3, 37860330 +2391 .13 398,644.27 | 2,236,858.05
9.,60848904 398,645 .43 2,23%6,858,01
889,986 %, 77011426 401,035.40 2,231,475,26
- 9.96089318 41,35 -0.05
211 11% 87 05,9l 42,136 3, 13100744 ~5382,79 401 036,75 2,231 .475,21
2.82090284 +662.07
2,094874%2 .
§532] .432 3, 72602852 401,697.47 | 2,226,165.17
9.99661245% $1.52 =0,.05
312 97 08 49,2 47,497 312264007 -5280,09 401 ,698.99 2,026,155 ,12
2,73155958 +538.96
8.97186696
5750.328 3.75969262 402,236,423 | 2,220,470.16
9.99808397 +1,70 -0.06
213 95 22 4).11 53,208 3, 75777659 =5725.01 102 238,13 2,220.470.30
3,09962513 +1257.84
947360768
4006 B56 3, 62601745 A0% 494 07 | D 216 434,80
Q.97986513% £1 84 =006
314 107 18 44, R7,436 3,6058825 =40%8 .36 403 496,12 2,216,434, 74
3,06216%98 +1153%,89 .
9,50058942
3643,968 3.56157456 A0L £A48 05 | 2,212,978 35
9.97705567 +1.95 0.07
3151 108 27 39,2] 61,079 3,53863023 ~34568,45 | 404 650,11 2,212 Q78 28

Figure 12.—Computation of coordinates—Continued.
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State _Nebraskas - South

COMPUTATION OF COORDINATES
Traverse line ¥e.Prosser to East Base

County _Hall and Buffalo

Initial Station

Prossger

Year 1934 Month _January - March Closing Station _Sheltaon Esst RBase
Station Azimuth Grid Log. Lat. Latitude Departure Grid Coordinates
Plane Distance Log. cos Az Feet ‘Feet y x
Feet Log. dist. Feet Feet
Log. sin Az
ot 0 Tog. Dep.
25 ' 1,25016518 =17.79 404 648,16 | 2,212 978,38
T.83715577 404,650,11 | 2,2),2,978,28
2588,269 341300941 404,630,337 | 2,210,390.14
N 9.99998974 +2,04 -0,07
ZI5A1 B 36 25.% 63,667 3,54129001 5 =2588,2) 1404,.630,. 4] 2,210,360,07
: ] 2,94844765 +888,07
: 9.80055902
Shelton ] 1405.687 3.,14788863% 405,518, 44 2,209,300, 51
East - 9,88938904 +2.08 -0.07
Basge 129 10 8] 65,073 3.03727767 =1089,.6% 1 405,520,652 2.200.300 4k
Fixed cdordinates 405,520.52 2,209 30044
D3 ~-2,08 +0.07

crepancy

x-Eactor -

-1.0787 X 10

¥ Factor =

Fo

43,1964 X 10

FIcurE 12—Computation of coordinates—Continued.
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Traverse line Ne Proseer to East BaggMPUTATION OF COORDINATES

State Nebraska - South 'COunt.y Hall and Buffalo Initial Station Prosser

Year _1934 Month _ Janusry - March Closing Station _Shelton East Bage
8tation Azimuth Grid keg. Lat. Latitude Departure Grid Coordinates
Plane 4 Distance kng. cos Az Feet Feet y x
Feet kog. dist. Feet Feet
%gg. sin Az
" BK. Dep. .
Prosser +4139.87 378,552.84 | 2,252 .10
0.997347328
4151.298 382,692.71 2,252,905.90
0,07414620 +0.13 -0.00
201 184 15 07.8 4 18] +307.80 302 ,092.84 2,252,905,90
. +2007,.82 i
0,99991907
2027 768 385,720,2% 2,252,867,38
. 0.012721A/5 40,03 -0.01
302 1179 16 15.91 7,179 =38,50 385,720.46 |5 o850 /A7 .37
. +3480 .36
0.98326516
35%9,594 389,200.59 12 253 =515 20
0.18218023 20,34 =0,01
—20% 1190 29 48.4 10,719 3644 .84 289 . 200,93 2,083 B10 0]
. +1903,92
0.84506929 .
2252,976 391,104,851 12 254 716,79
0,53465679 - 40,047 ~ -0,01
304 (312 15 14, % 12 972 $1204.57 |%01,104,92 1o o5k 716,78
+3629,41
©.97059582
3739.36% 204 732 9o |0 263 816,67
0,24071510 MM d =0,02
305 166 04 1€.E 16,711 =200,12 394, T34, 45 2,253,816,65

FIGURE 12,—Computation of coordinates—Continued.
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COMPUTATION OF COORDINATES
Traverse line Ne.Prgsser to East Base
State Nebraska - South

CountyHall and Buffalo

Initial Station Prosser

Year 1934 Month January - March Cloeing Station Shelton East Bace
Station Azimuth Grid Log. Lat. Latitude Departure Grid Coordinates
Plane Distance Log. cos Az Feet Feet y X
- Feet Log. dist. Feet Feet
Log. sin Az
c ! Log. Dep.
205 +3484.66 394,733.92 | 2,253,816.67
0.94712429 394,734 .45 | 2,253,816.65
3679.199 298,218.58 2,252,636.14
0.22086693 30.65 ~-0,02
~ 306 161 17 O&.7 | 20,390 -1180.53 398,219,235 | 2,252,636.12.
. . _+4%5,54 .
0,32637970 ]
1324,532 398,654,12 | 2,251,374.68
: 0,94524865 +0.69 -0,02
207 NO9 02 52,7 1 21 725 -1261.46 1398, ,654.81 2,251, 374,60
. +151.58 :
0,02826814
5562.160 2898,805.70 |2, 246,014.66
0.99960037 +0.87 -0.03
208 91 27 _11.%8 27.087 =53A0.02 298,806 .87 2,246 014,073
. -139.26
0.03559913
%911 869 398,666, 44 2,242 105,27
. 0,9993%6615 40,99 =0,03
209 | 87 &7 35,61 =0 999 =%900 .30 | 398 667,43 | 2 245 105,02k
=22,17
0.00422417
5247,265 398 644,27 |
0,99999107 +1.16 _=0.04
310 | 89 45 28.7] 36,046 -D237.22 | 298 ,645,4 2,23%6,858,01

F1cURE 12.—Computation of coordinates—Continued.
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State Nebraska - South

COMPUTATION OF COORDINATES
Traverse line ¥e. Prosser to East Base

County Hell and Buffalo

Initial Statlon

Progser

Year 1934 Month Jsanuery - March Closing Statlon _Shelton East Bace
8tation Azimuth Grid keg. Lat, Latitude Departure Grid Coordinates
Plane Distance kag. cos Az Feet Feet y X
Feet kag. dist. Feet Feet
- kag. sin Az \
o 1 e Dep 1
310 +2391.13% 398,644.27 |2,226,858.05
0.40596541 398,645,4% [2,236,858.01
5889,986 401,035.50 12,231,475.20
0,91%88845 21,35 -0.08
21 113 57 05.90 42,136 -5382.7% 401,036.75 [3,231,475.21
$662,07
0.12441545
5321432 401,697.87 [2,226,195.17
0.99223021 +1.52 ] -0.05
312 Q7 08 49,2 47 A4R7 =5280,00 401 ,698,.99 15 298 198,19
+538.96 : o
0,09372748
5750, 228 F— 402,236,43 |2,220,470,16
S . +1.70 -0,05
31= 95 22 41,1l 53,208 : -5725.01 402,238,13 12,220,470,10
+1257.04
0,297%827Q :
4226.856 403, 494,27 12,216,435.80
0.95469604 . +1.84 -0.06
314 107 18 44,9l 87 438 -40365,36 403,496,111 12,216 434,74
41153%,89
. 0.31665724
643,968 ° 404, QU8 1A 12 212 78,345
0.9485400% $+1.95 =Q,
315 [ 108 27 39.20 61,079 -3456,45 404 ,.65C,11 [2.212.978,28

FiGUuRE 12,—Computation of coordinates—Continued.
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State Nebraska - South

COMPUTATION OF COORDINATES
Traverse line ¥e.Prosser to East Base

County _Hall and Buffalo

Initial Station

Procser.

Year _1934 Month _ January - March Closing Station _Shelton East Bese
8tation Azimuth Grid pg. Lat. Latitude Departure Grid Coordinates
Plane Distance kmg. cos Az Feet Feet y X
Feet krg. dist. Feet Feet
| _keg. sin Az
o . —oe Dep- ]
315 ~17.79 404,648,716 [2,212,978.35
0,00687315 404 650,11 [2,212,978.28
2588, 269 404,630,337 [2,210,390.14
0.999976A38 $£2.04 -0,07
TIBAl 89 36 22.3 635,667 -2588.,21 404,657.41 12,210,390.07
+888.07
0.63177003
Sheltoh 1405.687 . 405,518.44 15 .509,300,51
East i 0,77515587 +2.08 -0.07
Base 129 10 51,0 65,073 -1089,.63 405,520,582 12 .200,300.44
. Fixed cgordinates 405,520.52 [ 2,209 300, 44
Digerepiancy -2.08 $0,07
x_Factor -!-1,0757 X 14-°
Yy Factor =[+3.1964 X1 S

F1GURE 12.—Computation of coordinates—Continued.
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DIPARTMINT OF COMMINCE
8 COUST ARD EZOCETE: FUBNVEY
Form Xo.

PLANEH COORDINATES

drgyd LYFINVT HTHL NO NOLLVILAJNWOD HUSHHAVYL

-
patum _Norlb American 1927 Projestion __beambert - South State . N ebraska.
2 Ooordinate = Coordinate
Station 3 o Asimuth Mark Btation Y o Asimuth Mark
— : 5 —rat —
Ansane_Asghing yom.| 2,294,238 309 2,242 10524
standpipe. 335,992.01 398,667.43
Prosser. 1.2,252,598.10.] 31537, 278 Tnsene Asybn. 310 2,236,858.01 ).
378 .552.84. standpipe. 398, 64543
30/ 2,252,905.70 311 2,23,475.2!
38269284 104,036.75
302 2,252 867.37. 312 R,226,195.18
375,220.96. 40/,698.99.
303 2,259,712.21 313 2,220,470.10
389,.200.93 $02,238.13
304 2,254, 76.78. 374, 2,216, 434.74.
391,404.92 03,4911,
305. 2,253 816.65. 345 2.212,978.28
394, 73445, 404650.//
306 2,252, 6.36.12 3154 2,2/0,320.07
298,2/9.23 HoH, 632,41
307 2.251,374.46 Sheltim west base. 1 2,/85036.83
398,6.54.81 396, 55%.Q1
308 2,246,014.63 Shelten egst bose 2,209, 30044 |_49.. 43 __2L3|.Shelton west
398,806.57 405,.520.52 base. :

FiGure 13.—List of adjusted coordinates.
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56 . U. 8. COAST AND GEODETIC SURVEY

Plane coordinates on Lambeft projection.

State Nebraska=g8outh Station Vanda .
p=_ 140 35 of.32% 2o 98 34 14.152
Tabular difference of R for 17 of ¢ = 101.19%00

R ( for min. of ¢ )_ 24,256,835.32 -fl v (for min, of )| _333,986,5%

_Cor. for sec. of ¢ - 133,98 |l Cor. for sec. of ¢, + 133.08
R 24,256,701.34% | 334,080,592
yrezmsot ) |+ 100050
6 (for min. of 3)___| + O 34 06.9584] y 335,261.11
. Cor. for sec. of A - 11.9084 .
a + 0 33 55,0500( ¢ 0 16 57.52
[ ompation | 4+ 2035.0500 . o o
Jlog 6’ —1 3.30857508
_iog &” - 3.30857508 _ lcolog 2 _ 2.69497000.--10, .
S for 6. | 4.68556782 -/0 IS for & 4.68557310 - /0

log sin 6] _sine | 7.00414200 ~/0 lliog sin §_Leinge | 7.69301828-/0
log R—: _7.3848317%

A i =

log ¥ __5.37897464 log sin? | R-sint—g- 5.38623636 - 10 _
X fesin-e-| _+ 239,317.60. | og R 1.38483174
_2,000,000.00 | jo0g 2 0.30103000

x ) 2,239,317.60 |l jog y- 3.07209810

x = 2,000,000.00+ R sin &
y=y +2Rsin? ¥
y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥, and 6 are given in special tables

F1GURE 14.—Computation of coordinates from geographic position.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

Piante coordinates on Lambert projection

StateNebraska=3outh Station
o=_h0 35 01,324 =

Wanda

57

9d 38 187151

Tabular difference of R for 1" of g=103,9400

|24 ,256,835.32 [y ( for min. of ¢ )

R ( for min. of ¢ ) 333,946.54
| Cor. forsec. ofg___|—=___ 133.98 |l cor. for sec. of ¢ + 133.98
| R . 24,256,701.34 | 334,080,52
: ¥ (=2R sin® §) +  1,180.59
g (for min. of A)__|* 0" 34 069588 || y 335,261.11
| Cor. for sec. of. A = 11,9084 _ —
) . + 033 55.0500| % 016575250 .
- Compuation " Compatatign
Aog-6°. fog-2 9+-658570e0-
~Sfor-6- || Fr)
ozsine_|__sin @ 0.0098660407 iog-sin-g- |sin £ 0.004933080k
tog-R- R sin § 119,660,254
gt tog-sini-41_R sin%, £ 590.29%
x. R sin & +239,317.60 liep-p- PREIN g 1,180.59
2,000,000.00 || 0q 2 2 -0+30163000-
X 2,239,317.60 | 4opye

y=y +2Rsin® §

(see log tables)

x = 2,000,000.00+ R sin 8

R, ¥y, and 8 are given in special tables

y'= the value of y on the central meridian for the latitude of the station
s = log of ratio for reducing arc expressed in seconds to sine

FiGURE 14.—Computation of coordinates from geographic position—Continued.



58 U. 8. COAST AND GEODETIC SURVEY

Plane coordinates on Lambert projection

stateNebraska=8outh Station _Mason
o ’ ” o ’ ”
- ¢=_U0 35 06,829 X= : .
Tabular difference of R for 1 of ¢ =.101. 19400 ~

-R { for min. of ¢ ) 24,256,835.32 |l y ( for min. of 9 ) 333 oM6. 54
_Cor. for sec. of ¢ - __691.05 | Cor. for sec. of ¢, + 691.05
R 2h,266,144.27 Iy 334,637.59

: . Dyt (=2Rsin? %) | *  1,688.56
6 Cfor min, of A)__| +. 0 4o hol6ou2|ly . _336,326.15
. Cor.*for sec. of A ~ 6.7766 | . S
a8 — ]+ 0 4o 33.8276 ) ¢ E— 0 20 16.9
e . computation | + 243378276 computation . _
- i . log 6" 3.3862898)
_log- 6" 3.38628981 - |l colog 2. 9.69897000 -/0
s for 4,68556479 /0|l for & 1 4.68557235-10
_log sin 8| __sin6- . | =10 jog sin £} sin-g- | 7.77083216 -/0
log R— 1 7.38482176 . R-sing
_log x" _ 5. 45667636 log sin? £  Rsind—g- 5.54166432 - /0
xt -R-sin6-| + 286,204 4%  }iog R 7.38482176

2,000,000.00  log 2 0. 20103000 _

. 2,286,204, 5% log v 3.22751608

x = 2,000,000.00+ R sin 6
y=y +2R sin* § :
¥'= the value of y on the central meridian for the {atitude of the station
s = log. of ratio for reducing arc expressed in seconds-to sine

(see log tables)

R, ¥y, and @ are given in special tables

FIGURE 14.—Computation of coordinates {from geographic position—Continued.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

Plarie-coordinates on Lambert projection

Stat

59

smm.m_________.

mm:aom
¢=B0 °35°06:829. - 98°26 10,329

Tabular difterence of R for-1” of ¢'=m . 201.19800

R ( for min. ot ¢ )| . 8¥,256,835. y’(fwmn.ou).__'___a;;‘,skﬁ.s!l_-___.
Cor. for sec: of ¢ = 1.05 1 Cor, for sec. of ..+ 6
R 2k, 256,1048,27 1 : 33%,637.59
e : yo(=2R si* §) + 1,688.56
6 (for min. of \)—_| + 0 ° 40 bo.eolgl, 336,326.15
. Cor. for sec. of X__| = 6:7766 ——
A “For machine —t"_o—-l!g;lmu 'g For machine 0_29_15_.9135_
E:. oM tion N com|
Jog-62
Sdore | - __flgtor-g- | - ,
egoima] sina_| 0.0117902553Log-cing | sin £ 00058997303 _
| 4og-R- 4 R sin £ 143,104,709
| dog -teg-9ini—§1 R sin? £ 845,279
Y. R sin @ + 286,204, 44 Jes-R-__Eng.iﬁaA 1688.56
2,000,000.00] —0y30303000 .
x 2,286,200 44| jopyz

y-‘y’+2Rsin’§

(see log tables)

x = 2,000,000.00 + R sin &

R, y, and @ are given in specia} tables

y'= the value of y on the central.meridian for the fatitude of the station
s = jog of ratio for reducing-arc expressed in seconds to sine

FIaURE 14.—Computation of coordinates from geographie position--Continued.
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60

U. 8. COAST AND GEODETIC SURVEY

Plane coordinates on Lambert projection

State_mmsndmlltﬂsmhon J\miug_ﬂnhmlhnnsn___m
Tabular difference of R for 1 of ¢_.__101.19§QQ________

R (for min. of ¢ ). 24, 256,835,32 y’(for min, of ¢ )___335,3!!6,5&_____
_Cor. for sec. of ¢ = 1,897.59 { cor. for sec. of g |+ 1,897.59
R 24 254,937,73 |y _ | 335,d44,13
' ¥ (=2R sin? §) ¥ _1,586.07
6 (for min. of A)__| y. i 337,430.20
_Cor. for sec. of A
P) $ 0°19 3943 _
P Comptation Qr'n?u'é':.'gr'; .
— log e 3,37270391
iog 6" 3.37270391] colog 9,69897000 -0
Sforo_| . b, 68556540 § for £ 4,68557250 - /0
_log sin @ sin@ B.Om log sin -2-.._.535.:; 7.7572464] -/0
log R — 7.38480016 R-sin—5 i .
-log x. 5.44306947 | iog sin? §{ A-sintg. | 5.51449282 -0
X fsine +_277,376.38| 10g R 7.384%0016
2 { log 2 . 0, 30103000
X 2,277,376.38 log y- 3.200 Qiggg .

x = 2,000,000.00+ R sin &
y =y + 2R sin? £
y'= the value of y on the central meridian for the [atitude of the station
s = log of ratio for reducing arc expressed in seconds to sihe

{ (see log tables)
R, ¥, and @ are given in special tables

FiGUrE 14.—Computation of coordinates from geographic position—Continued.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

Plane coordinates

State.lEBEABKL,ﬂQUIH Station_

on Lambert projection

61

Jtmiu.ta. gchoolhouge

o= 1035187752 %= 98°30 Oh)5gy _ OUPole-
Tabuylar difference of R for 1” of. g =__ 101. 19400
R (for min. of ¢ )| 24,256 836,32 |y (for min.of ¢ )| 333,946,854
 Cor. for sec. of ¢ 11— 1,897.59 [ cor. for sec. ofg_____ |+ g 9 .
R : 2h,254,937.73 |y . 335,844.13
Y (=2R sin? §) . {t _1,586.07
0 ( for min. of \) + 0° 39 21,8750 y 337,430.20
. Cor. for sec. of A = _3.0055 - .
a 4+ 039 18,8695 % . 0 _"19 39, %3475
" 53.’"'“.33'8.'33 " - Computation
oz og-2 -9+69897000-
-S-for-5- B-for—L
Hogsin-a- | sin g 0,0114358727 licg cin-g- | sin g | :
tog-R ‘ [ R sin & 138, 690,46
prea tog-sinigd R sin? £ .793.036
X | Rsinel _+ 2 6.38] tog--__ [PRoin"0/d 1,586.07
—2,000,000,00]40g-2. | - .-0x30103000-
X. 46 2r -

2,277,376.38

x = 2,000,000.00 + R sin 6
- y=y‘+2Rsin’§
-] ¥'= the value of y:on the central meridian for the latitude of the station.
s = log of ratio for reducing arc expressed in seconds to sine

" (see log tables)
R, ¥, and @ are given in’special tables,

FiauRE 14.—Computation of coordinates from geographic position—Continued.



62 U. 8. COAST AND GEODETIC SURVEY

TRAVERSE, WANDA TO MASON—Coniinued

List of angles

Station From station— Angle

< ’ ”
12 14 51.0
166 45 00.0
180 49 14.2
191 03 29.8
161 11 32.1
156 56 29.2
234 31 09.8
154 07 51.3
183 16 33.1
157 16 48.3
29 40 40.5

Computation of grid azimuths
Seconds of
. Correction

Stations corrected

for closure azimuth

. ’ ”
‘Wanda to Insane Asylum standpipe_. ... ........____....| 269 13 56.3 {.. . ... 56.3
ZInsane Asylum standpipe to 334 +0.6 51.6
Wanda t0 334 .. icecmcmeeaccccena—o) 281 28 47,3 [li. 47.9
334 toWanda_ .. iiciammmemaccenaaa--| 101 28 47.3 0 . 47.9
ZWanda to 335.._ +0.6 00.8
33410335, o e cemcicicmccccemmmccmemenenaaaao] 268 13 4.3 |l 48.5
88560384 . e eeeeaeecccmeemaaeeeeaane] 88 13 473 L. 48.5
£334 to 336. +0.7 14.9
335 0 836 _ o ieeecammcmeeemcccccmmcmmmmaceceenana| 2069 03 OLB [ooo...o.... 03.4
83610335 i iiiiiccccecccaee—-aa-| 89 03 OLB . . .. 03.4
£335 to 337 +0.6 30.4
33610337 L icicimmamccemmmccmemcceee—aaao| 280 06 BL.3 | .o 33.8
........... 33.8
+0.6 32.7
............ 06. 5
____________ 06.5
+0.7 29.9
............ 36.4
33080 838 oo oo aeeemaieoccecccocmcemciacaceeeooo| 68 14 3206 | .. ... 36.4
£338 to 340 +0.6 10.4
330 t0 340 e mmemmmcacaca-o] 292 45 424 L. 46,8
340 t0 339 i ieciecaaooolb 112 45 4240l 46.8
£339 to 341 +0.6 51.9
34080 340 . e cicceecceaaeeeo-| 266 83 33.7 | ..l 38.7
3 38.7
33. +0.7 '33.8
06.8 [-<oeooeos 12,5
342 0 341 i 08.8 | ... 12,6
£341 to Mason - 48.3 +0.6 48.9
342 60 Mason. . oneo oo 85,1 |ocemccicnan 27 01.4
Mason t0 342 . o el eeeeeeeeeaennn ‘ 851 { e -| 27 OL4
£ 342 to Juniata Schoolhouse cupola. .. .. ... 40.5 +0.6 411
Mason to Juniata Schoolhouse cupola. 35.6 |-ccucaoeea- 42.5

Fixed azimuth_ ... .. ... 4.5
DisCrepaney. . - oo —6.9




TRAVERSE COMPUTATION ON THE LAMBERT GRID

Reduction of lengths

[Average elevation=2,015 feet. Elevation {actor=0.99930367]

63

Corrected ¢
Geodet. . Grid
Section ltean%et% ]:gg%hw Grid factor | enléth
Feet Feet Feet
2,766.561 | 2,766.204 | 0.9999485 2, 766. 152
4, 247. 517 4, 247. 208
7,636,092 7, 635. 699
5, 730. 169 b, 720. 874
] 6, 327. 980 6, 327. 654
4,179.943 | 4,179. 540 4,179.325
5,163.698 | . 5, 163.201 5,162.935
3,113.616 | 3,113.316 3,113, 156
6,442.592 | 6,441.971 6, 441. 639
2,745.821 | 2, 745.556 2, 745. 416
Mean latitude = 40°35'
log Ra = 5. 8304093 —% log A—¥% log B
log A = 8. 5091036—10
log B = 8. 5108073—10
log A + log B =17, 0199109—20
% (log A + log B)= 8. 5099554— 10
log constant =5, 8304093
1% (log A + log B)=8. 5099554 —10
log R, =7. 3204539
R, =20, 914, 800
. 20,914, 800 __
Elevatxon factor —m—o 99990367
TRAVERSE, PROSSER TO WANDA
Last of angles
‘ Station From station To station Angle
Insane Asylum standpipe.... 50 32 09.3
220 25 02.3
173 07 38.3
166 48 27.8
151 23 23.1
242 47 21.7
149 03 56.5
149 03 56.7
157 17 47.7
- 162 52 33.8
Insane Asylum standpipe.f 130 13 41.0




Traverse line ¥Ne-.Wanda to Mason

COMPUTATION OF COORDINATES

State Nehragka - South County _ Adams Initial Station _ Wanda
Year _1934 Month Januaxry - March Closeing Station _ Mason
S8tation Azimuth arid Log. lLat. Latitude Departure Grid Coordinates
Plane Distance Log. cos Az Feet Feet y x
Feet Log. dist. Feet Feet
Log. sin Az '
o ! Log. Dep.
Wands ' 2. 74078552 -550.53 335,261,121 | 2,2%9,317.60
‘ 9.29890848 N
2766,152 3. 44187604 334,710,858 ©,242,028 .41
9.99122386 : +0.14 +0.01
%% | 2B1.298-57,0 2,766 3. 43309960 +2710.81 | 334 710.72 | 2,245,028,
: 2.11786022 $131.18
8.48974T48
4247.298 3.62811274 334 BAI,T6 | 2 246, 273 68
‘ 9.99979277 +0.35
3325 268-13-48,5 1,013 3,6279058]1 +4245,27 3 842,11 2,246 273 70
2,10199794 +126.47
8.21914914 .
7635.699 3.88284880 334, 968 23 | 2,253, 908 33
9,99994042 +0.72 0.05
3301 269-03-03,4 14,649 3 _BRO78Q922 +7634,68 1 334 968,958 2. 253L998 38
3,00249160 -1005.75 :
9.24434653
B729.874 | 3,75814507 . 333,962,418 | 2 259,549 24
: : 9Q.99320445 +1.00 +0.06
kY 280-06-33.8 20,379 2. 10134952 $5640,91 333 063,48 2,259,549.30
2.98087973 $956.9%
9,17963701 -
6327.654 3,80124272 334,919 ,4) 2. 265;891.12
9.9949T7608 41,31 0,08
%38 261-18-06.5 26,707 3 79621880 +6254,88 | 334,920,705 | 2 265 aggA

F16URE 15.~Computation of coordinates.
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'COMPUTATION OF COORDINATES
Traverse 1ine ¥e.Wanda_to Mason

8tate__Nehraska - South  (ounty __Adams Initial Stetion Wanda . . _
Yoor . 1974 Month January - March Clésing Station Masan . .
Btation |  Azimuth Grid Log. Lat. Latitude Departure Grid Coordinates
Plane Distance Log. cos Az Feet Feet y X
Feet Log. -dist. Feet Feét
. Log. ein Az ‘ .
o v Log. Dep. . N i
DA 3.4 : 3.314231&877 +2199.63 334,019,41 |2, 065,804.12
) 1 9.7212h36 33%,9250,72 |2, 265,804-20
. 1 4179,.325% %,62110¢ 15 337,119.04 |2 069,387,717
- ) 1.52 40,10
=% 23G-I4-36.4 30,886 | 3. %ﬁg&% +3553.65 337.150.56 3.069 35‘2-:{1
, I ' 5, 30051806 | -2907,8% ;
i o 9.58762140 )
5162.935 3.71289666 335,121 ,40 2,274,118,.58
o - 9,96478425 - : $1.]] $0.31
292-.45-46,8 36,049 1,0 (768091 . 1 _$4760 81 335 1331 2,e14,110.07
2.227Q55832 $168,68
13385844
3113,156 3.49320088 335,290,082 277 227.
. 9.99936159 41,93 | 2
241 1 268-53-38.7 29,162 2249256247 $3108,88 (328 205 01 |5 277 22’1.
; L%;%_gl&'lo -19.13 d
e 8032 . - . i
644,639 3.80899638 335,870:.95 | 2,283,668.17
. 9,99999808 2,204 $0.14
252 270-10-I27.5 45 604 .80899446 = $6451.61__|535,275.15 12,583 66
.3,02235440 _#1052.82 .
9. 58374640 .
2745,415 3.43860800 336‘323 1 " 2.086,900,29
9.965450735 — 6 5 20 113
Mason 247=27-Q1 .4 48,349 3,40406739 +2535.52 1336, 32 15 [ 2, 204,/
: - 336,326,145 2,2%2':'582.1%
Disérepancy -2, % ~0.15
x Factor a 43.1024 X 107

y Factor = 44,9225 X 10~6

FI1GUure 15.—~Computation of coordinates—Continued.
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9



Traverse line Ne-.Wanda to Mason

COMPUTATION OF COORDINATES

State Nebraska - South County __Adamg Initlal Station _Wanda
Year _193%4 Month _ January - March Closing Station _Msson
8tation Azilmuth Grid kag. Lat. | Latitude Departure Grid Coordinates
Plane Distance Eag. cos Az Feet Feet y x
Feet kxg. dist. Feet Feet
. 8in Az
o + u e pep i
Tanda ~550.53 335,261.11 2,239,317.60
0,19902538 !
2766.152 334,710.58 ] 2,242,028.41
0,97999434 40,14 40.01
234 281-28-47.9 2,766 4+2710.81 334,710,72 | 2, 342,028,427
+1%1.18
0.03088499
4247,298 224,841,760 | 2,2546,273.68
0,99952294 00.;? 40,02
235 268-13-48,5 7,013 $424%5 .27 335,842, 1; » . N
_ +126.57 i
0.01656%39 ;
7635.699 334,968,233 | 2,253,908,33
0.99986282 00.;2 40.0
336 269-03-03.4 14,649 _ $ 634,08 334,968, N N N
-1005,75
0.17552805
5729.874 333,962, 48 | 2,259,549,24
0.98447443 41,00 40,06
337 280-06=3%3.8 20,379 $5640,9] 333,963,481 2.950 549,30
$956.93
0.15122967
6327.654 334,919.41 | 2 265 8041
0.98849885 ' 41,31 20,0
338 261-18-06.5 26,707 46254 ,88 334,990,721 2 265 804,20

Ficure 15.—Computation of coordinates—Continued.
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COMPUTATION OF COORDINATES
Traverse line Ne.Yanda to Mason

State _Nebraska - South County __Adams Initlal Station __ania__,___
Year __ 1934 Month _Januayy - March Closing Station _ Magon
8tation Azimuth Griad keg. Lat. i Latltude Departure Grid Coordinates
Plane Distance kag. cos Az Feet Feet 'y x
Feet kag. dist. Feet Feet
kog. ein Az
-] v keg. Dep.
338 . +2199,63 334,919,41 2,265,804,212
0.52631121 334,920.72 2,265,804,20
43179,325 337,119,04 2,269,357, 77
. j 0.85029201 i 41,52 +0.10
339 238-T4-36 4 20,886 +3583,65 337,120,656 12,269 357,87
=1997,64
0,%8692020
5162,935 335,121,40 2,274,118.58
0.9221713521 +1.77 +0.21
340 , 292=-45-46.8 26,049 +476U, 81 220 123,37 1 2. 278 T15.6%
+1656.68
0.05418192 ]
3113.156 . 3%9,290,08 | 2,277,227.16
~ 1 0,9985%3108 41.93 4C.12
343 266-53-28,7 39,162 43108,58 335,292.01 12,277, 2557,28
: =19.1%
0.00296948
6441,639 3%6,270.95_ 1 2,283 668.77
0.99999559 i 42,25 40,14
3542 270-10-12,8 45,604 16441 61 235.273.19 2,283 ,668,91
41052,82
0.38348326 :
2745,415 336,323,771 2,286,204,29
0,92354783 B3 -PET:] 40,16
Wason| 247-27-01.4 48,349 22535,.52 330,396,185 %&W
. 236,526.15.1 2, » .
DYacrepancy -2.38 «0.15
x Factor = {#3.1024 X 1016

¥ Faotor a 44,9225 X 10-5
F1GURE 15.—Computation of coordinates—Continued.
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DEPARTMENT OF COMMERCE
05, COAST AND SEIHTIC SARTTY
WYorm No- 100

Datum MNorth American 1327

PLANE COORDINATES
Lomber? Sovth

State N ebraska

x Coordinate . x Coordinate
Btation 7 Goordizate Arimuth Mark Btation 3 ” Agimuth ‘Mark
Foct 0 . Feet RS 0 O
Tnsane. Asghm, standpipd 2, 294,2%.38 342 2,283,683/
: 33599.72.01 133527342
Wanda 2,239,312.60.) 209.._13...56.3| Insane. Asylmisduniata _scheelboese, | 2 27737638
335,261.41 slandpipe CUf,o/a. 332,430.20
331 2,242,028.42 Mason 2,286,20444.1_27 .01 425 Juniata. schoelives
334,7/0.72 336,326./5. Sopela.
335. 2,244,223.20.
334, 84241
336 2,253998.38
334,96835.
332 2,259,549.30
333,963.48
238 2,265.804.20
334,220.72
337 2,263,35281
337,/20.56
3o 2,224,.115.62
335,/2342
341 R,277,227.28.

333, 292.01

F1aurE 16,—List of adjusted coordinates.

b AT PRATIES wrTee 0

89

AHAYAS JOILHAOAD ANV ISVOD '8 "0



TRAVERSE COMPUTATION ON THE LAMBERT GRID 69

TRAVERSE, PROSSER TO WANDA—Continued

Computation of grid azimuths

. Seconds of
: Azimuth and | Correction
Stations angle for closure %"Z’;"r:‘ifteg
© ’ r” ” o ’ r”
Prosser to Insane Asylum standpipe.. oeooooooomoaeoioo 315 37 27.8 | oo 27.8
ZInsane Asylum Standplpe 10325 e 50 32 09.3 +1.8 1L1
ProSSer 60 325 - oo - e e 8 09 37.1 [cococcicann 38.9
325 60 ProSSer_ e 186 09 37.1 [ oo 38.9
ZProsser t0 326 .. oo e 220 25 02.3. +1.7 04.0
325 80 326 . o cmmmmee- 46 34 39.4 |-ceommommma- 42.9
32610325 _ e 226 34 39.4 |.__ooo_.. 42.9
£325 60327 e 173 07 38.3 +1.8 40.1
326 00 827 < e e eeam—e—— e 39 42 17.7 |eeeceeeae 23.0
327 10 826 et mmm—————— 219 42 7.7 |oooomoaaoo.. 23.0
£326 10 328 e cime—————— 166 48 27.8 +1.7 20.5
27 $0 328 e 26 30 45.5 |.cceeeoconodd 52.5
32810 827 e 30 45.5 |ommmeeeea 52.5
L327 10829 e 151 23 23.1 +1.8 4.9
328 t0 329 e 357 54 08.6 [.oeeo —meee- 17.4
320408328 e 177 54 08.6 17.4
L3280 330, i 242 47 27.7 +17 20.4
329 to 330_ 60 41 36.3 46.8
33040820 e 240 41 36.3 |- ccemeooe.d] 46.8
£329 to 331 149 03 56.5 +1.8 58.3
330 10 B3] . i 20 45 32.8 |ocomiaeeee 45.1
33160 330 . e meee oo anee 200 45 32.8 45.1
£330 t0 33 149 03 566.7 +1.7 58.4
831 60 832 e 358 49 20.5 [oeeoiamncaa- 43.6
33280 33] . e eeeeiiceeaenmmees 178 49 29.5 |-coomeao-_| ¢ 43.5
£331 to 333 157 17 47.7 +1.8 49.5
83210 833 ot e 336 07 17.2 [cooeomeeea] 33.0
33310832 _ e 156 07 17.2 33.0
£332 to Wan 162 52 38.8 +1.7 40.5
333 to Wanda. .o 318 89 56.0 . coemeeeaan 319 00 13.5
Wanda t0 833 i 138 59 56.0 [.weceoaano 139 00 13.5
£333 to Insane Asylum standpipa. 2| 130 13 41.0 +1.8 42.8
‘Wanda to Insane Asylum standpipe. | 269 13 37.0 ..o 56.3
269 13 ?g b 2 RN
=19, 3 |l

Reduction of lengths

[Average elevation=2,055 feet. Elevation factor=0.99990175]

Corrected ;
: Geodetic : :

Section taped Grid factor | Grid length

length length
Feet Feet Feet

3,958.363 | 0.9999363 3,958,111

7,191 729 . 9999372 7,191 277

4, 155. 688 . 9999385 4, 155. 432

5, 866. 358 . 5, 866. 006

3, 056. 466 . 9999411 3,056. 286

6, 036. 933 . 9999420 6, 036. 583

5, 333. 079 . 9999432 5,332.776

6, 303. 569 . 9999452 6, 303. 224

6, 495. 096 . 9999472 6, 494. 753

4, 002, 182 4, 091. 780 . 9999478 4, 091. 568




U. 8. COAST AND GEODETIC SURVEY

Mean latitude = 40°38’. 5

log Ra = 5.8304093— 1% log A—% log B
log A = 8. 5091022—10

log B = 8. 5108029—10

log A+log B =17. 0199051 —20

Y% (log A+log B)= 8. 5099526 — 10

log constant = 5. 8304093
14 (log A+1log B) = 8. 5099526 —10

log Ra = 7. 3204567
R, =20, 914, 940

. 20,914, 940
Elevation factor —m =(.99990175

Triangle, Kenesaw water tower-330-Wanda

COMPUTATION OF GRID AZIMUTHS AND LENGTHS

Wanda to 338
z v
Feet Feet

333, cemeiecaaenes 2, 236, 633. 57 338, 349. 26
Wanda. ... 2, 239, 317. 60 335, 261. 11

Azand Ay... —2,684.03 +3,088.15

log Az =3. 42878736

log Ay =3. 48969839

log tan « =9. 93908897 —10

= 40°59'42''.6
Grld azimuth=139°00'17"".4

880 to 331
z v
Feet Feet

% R, 2, 233, 876. 38 350, 500. 31
1 2,236, 523. 71 356, 219. 68

Arand Ay... ~2,647.33 ~4,629.37

log Az =3. 42230808

log Ay =3. 66552190

log tan « =9, 75728618 —10

=20°4547"".9

Gnd azimuth=29°45'47"'.9



Traveree line -Ne.Prosser to Vanda
gtate Nebraska - South

COMPUTATION OF COORDINATES

County Hall and Adams

Inltial Statlon Prosser

Year _1934 Month _Ianuary - March Closing Statlon Wapda
8tation Azimuth Grid Log. Lat. Latitude Departure Grid Coordinates
Plane Distance Log. cos Az Feet Feet y x
Feet Log. dist. Feet Feet
Log. sin Az
o ' " Log. Dep.
Prosser 3.59497248 -3935.25 378,552.84 |2,252,598.10
9.99748451 .
3958.111 3,59748797 374,617.59 2,252,173.32
Q.03067767 -0.03% -0,08
oY:4o) 6 09 38.9 3,958 2.0°010564 =L34.78 374 . 617.56 2,252, 173.24
2,69298967 -4942,99
. 9.83718365
7191.2717 3,85680602 269,674.60 2,246,950,17
9,86112668 -0.09 -0.23
326 46 B4 4D, Q 11,149 3. 71793270 -nee3.15 269,674.51 2,246,049 .04
3.50472790 - ~3196.89
9.88611172
4185,422 3,.61861618 266,477 71 2,244 »295 46
9.80540135 -0.1 0.31
327 3Q 42 23.0 15,309 342401783 -2654,71 366, hZ7L59 2,244 _95 15
3.72007856 -5249.02 . -
. 9.95173606
5866.006 3. 76834250 361 228,69 2,241 ,076.72
- Q,64974908 -0.17 -0.44
28 26 70 ©2.9 21,171 3,41809148 ~2618,T4 261,228,582 2,241 676,28
- 3.48490356 -305h.24
9.999T70957
3056,286 | 3,48519399 358 174 45 |5 2h) 788 A6
8.56299915 —=0,19 =0.50
329 | 357 54 17.% 24, 227 2,0481931% +111,74 358,174.26 12,241 787,94

F1aure 17.—Computation of coordinates.
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Traverse 1ine e, Prosser to.Vanda COMPUTATION OF COORDINATES

State Nebraska - South County Hall and Adams Initlal Statlon Prosser
Year _1934 . Month January - March - Closing Station Wanda
Station Azimuth Grid Log. Lat. Latlitude Departure Grid Coordinates
Plane Dlstance Log. cos Az Feet Feet -y x
[ Feet Log. dist. Feet Feet
: Log. sin Az
-] voooh Log. Dep. i
229 - | 2.47048909 ~2954,53% 358,174.45 |2,241,788.46
. 9.68969791 358,174,26. | 2,241 ,787,96
; 16036.583 3. 78019118 356,219,92 [ 2 238 §04,3%
X q Q4053 . =0.24 0.62
2201060 4% 36.5 [ 30,204 .’72132656 =5264 .13 1355 219,68 [ 2,230, 523.71 i
3.66551824 =4629 3% :
9. 9Q3R56490
5330,776 | 3, 70605334 ] 350,590.59 |2,233,877,11
. 9.A9583T3]. -0,28 - =0.7T
331129 45 45,1 | 35 506 3,42270055 —2657.22 (380,690,231 | 2. 023. 076,38
. 3. 79947199 =6301,91 .
9,99990925 i :
6303,224 3. 79966274 344 288,68 | 2,234 ,005.G5
- 1 8,31049672 ~0.33 -0.86
332 358 49 43,5 41,900 2.11005946 $128.84 354,288,355 2,.234,005,09 ~
: 377371621 - . ~5Q39.04
19.96115387 .
6494,753 | 3, 81256264 i 338,349 ,66 } 2,2%6,635,5T
19.60716468 . -0.38 -1.00
X33 336 07 33,0 L 3,41072732 - +2628.62 [338.349.96 172,2%36,633.57
3,48069414 -3088.12
9,87780458
4091.566 % ,61188956 235, 261,52 2,239 318,48
9.81691021 -0 4] 1,08
¥anda |319 00 13,5 | 82 486 2,42879977 $2684,17 335,261.11 2,239,317 60
’ ) ’ i 335,261,1r | 2,239,317.60
Discrgpancy = . +0.41 | +1.08
x Facthr a -2,05769 X 10-3

¥ Factor = ~0.781i6 X 10-3
Figure 17.—Computation of coordinates—Continued.
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. COMPUTATION OF COORDINATES
'l‘razerae 1ine *ezm_ef.en_m_v?an :
Nebrggka - South

Btate County i Initial Station prosger
Year _1934 Month _Januapry. - March Closing Station wanda
S8tation Azimuth Grid igg. lat. Latitude Departure Grid Coordinates
: Plane Distance Xxg. cos Az Feet Feet y : x
Feet inpg. dist. | Feet Feet
.ﬁgﬁ&-_fri&_-ﬁ_

) . w | ER%. ep, . . — R K R
Prassan . - =3935.25 - 378,552,841 o 552 598,10
. = : 0.99422461L j

2958,111% S ) 374,617,59 2,252,173,32°
. Q.10731926 : : ~0.0% -0,08
225 609 38,9 2,958 N ! ~ [ =425778 374,617,561 2,255 173,24
i . . . ~%942,99 o :
: 068735905 it i
7191 .277 R 362,874,601 2 246,050,177
: 0.72631.780 ~00 - -
r’ +2196.89 x
0.76932832, - i
4155, 4%2 R 366,477.71 | 2 24k 295 A6
0.62885361 . -928 - e i
—32T. 2Q 42 DO%,.0 158,308 1 -2654,7) . 306, 2 ?.2KE.295.E%
' =5249,02 i
. 0.89482077 . :
5866.006 361,228,609 | 2 241 676,72
0,44642558 =0.17 =0 4k
328 2630 Ro 5 21,171 ! . . =2R18.,74 ZR). 22K 8D 2,201 L75.428
‘ =3054 .08 . —_— i
0,99933148
2056 . 286 358, 174,45 | 2 DA 788 LS
- |__0,0365594], — =0.19 =0,50
229 1257 54 7.4 24,227 14111, 78 358,074,268 1. 2,281,707.90

F1GurE 17.—Computation of coordinates—Continued.
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COMPUTATION OF COORDINATES

‘Traverse line ¥e. Propger to Wenda
8tate Nehragka - South = County __Hall and Adame

Initial StationProsser

Year 1934 Month _ January - March Closing Station Wanda
8tation Azimuth Grid . Lat. Latitude Departure Grid Coordinates
Plane Distance g. CO8 Az Feet Feet y x
Feet kxg. dist. Feet Feet
0 ' " keg. ein Az
8. Dep. =
2 -2954,53 358,174.45 | 2,241, 768.46
0.48943825 %58,174.26 | 2,281 ,T87.96
£036.583 355,219,921 2,236 52&.2}
0.87203795 -0.2 -0.62
330 1 60 51 46,8 | 30,264 =5264.13 355.219,68 12,936,823.71
~4829 .33
0.86809030
5332.716 350,590,850 1 2 233 877 .11
0.49640632 0  W0.7%
331, 129 45 _135.1 | 38,564 — =2647 32 350 530 %L 2,233 876 2R
=6301.91 M-
0.99979106
£303,224 44 288,68 | 2 234 008
0.02044075 . _0.3% . .D.86
320 1288 A9 A3 . § 41 90Q 2228,8% 345, 283,.%6 12,234, 005,00
. ~5939.04
0.914543653
6494.753 338,349.64 1 2 236 634,57
0,40472933 . =0.38 =1.00
333 336 07 33,0 48,394 22620 62 238,349 26 1 2 234 £33.57
=3086,12 '
Q,.75475252
4C91 , 566 335,261,521 2,239 318.68
0.65600963 =0.4] =) .08
“Wandal319_00_13.5 52,486 #2685 1T 35,061,1) 12,279 ,%17,60
: 335,261.11 2,239,31*235
Discrepancy |=  40.41 +1.08

x Pactor « -2,05769 X 10~
y Factor = -0.78116 X 10

FIGURE 17.—Computation of coordinates—Continued.
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g——G8—o 116901

R T PLANE COORDINATES
tum Mot joen 1927 Projection _deommberd _Seu seote Nebrasta
antion . = Ooordinste xCoonfiziaty .
¥ Qocrdizate ) ek y Coordisste k- Uas
- Tod — o 7
Insans As: | 2,294,296, 333 2,20643357
—Standpipt: 335,992.01. 33834920
Presser. 2,252,59840 L 315 37 228 Imﬁs‘:j/y..
378 55284 stendiise.
325 2,252,173.24 Wanda 223931760 1 269 (3 563 ) Insane
274,612.56 3352011/ Sfdgd/ég&
326 2 24694994, X 2,232 57999
309,674.51 34888263\
327 2.244,29515 )
366,472.59.
328. 2 24/,676.28..]
361,22852 .
329 22478296
3B, (T426
330 2.236,523.2L
355,2/9.68.
334 2,233,87¢.32 |
250.59031
J32 2,234,005,09
Sy4, 288.35

F1GURE 18.—List of adjusted coordinates.
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330

Kenesaw
Water Tower (

Woando

FIGURE 19.—Diagram of Kenesaw water tower.

Triangle, Kenesaw water tower-330-Wanda—Continued

COMPUTATION OF GRID AZIMUTHS AND LENGTHS—Continued
Wanda to 830

z )
Feet Feet

330 . 2, 236, 523. 71 355, 219. 68

Wanda..___________ 2, 239, 317. 60 335, 261, 11

Azand Ay._.... —2,793.89 | 419,958. 57
log Az =3. 44620931 ‘ log Az =3, 44620031
log Ay =4 30012942 log cosec @ =0. 85813346
logtana  =9. 14607989—10 log grid length=4. 30434277
a = 7°58'07"".5 log Ay =4. 30012942
Grid azimuth=172°0152"".5 log sec a =0. 00421400

log grid length=4. 30434342

COMPUTATION OF ANGLES OF TRIANGLE

- Azimuth and
Stations angle
o r ”

Wanda t0333. .. oooeeeimammas 139 60 17.4

£333 to Kenesaw water tower-.._| 14 39 35.6
Wanda to Kenesaw water

2003 SR 153 39 53.0

‘Wanda t0 330 occcccmemnaaes 172 01 52.5
Wanda to XKenesaw water

toOWer o eeecaaae 153 39 53.0

ZKenesaw water tower t0 330....] 18 21 59.5

330t0 331 e imeean 29 45 471.9

£331 to Kenesaw water tower..__ 2 09 51.8

330 to Kenesaw water tower...._- 31 55 39.7

330toWanda_________._ ... 352 01 52.5
ZWanda to Kenesaw water

BOWET oo oo oeoccoeaccrammamans 39 53 47.2
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77

DEPARTMENT OF COMMERCE
b “;’d% s COMPUTATION OF TRIANGLES
R State:
No, STATION OBSERVED ANGLE  CORR'N “{,‘u‘;'- Broxay  PLANE ANOKE LOGARITHM
29, 4, 30u3h34
enesaw
1 Water Tower 13.3 121 44 0.0703403
2 330 39 53 U47.2 9.8071303
3 Wanda 18 21 %59.5 9.4984411
1-3 4,1818140
1-2 ) 3.8731248
F1cUure 20.—Computation of triangle for Kenesaw water tower.
COMPUTATION OF COORDINATES
«a, Wanda to Kenesaw water tower=153°39'53"'.0
log s =4, 1818140 log s =4. 1818140
log sin @=9. 6470141 —10 log cos a=9. 9524115—10
log Ax =3. 8288281 log Ay =4. 1342255
Az = —6, 742. 61 Ay =13, 621. 52
z y
Feet Feet
Wanda_____________ 2,239, 317. 60 335, 261. 11
Arand Ay ______.__ —6,742.61 | +13,621.52
Kenesaw water :
tower._______ 2,232, 574.99 348, 832. 63
o, 330 to Kenesaw water tower=31°55'39"".7
log s =3. 8731248 log s =3. 8731248
log sin a=9. 7233314—10 log cos a=9. 9287625—10
log Az =3. 5964562 log Ay =3. 8018873
Az =—3, 948, 72 Ay =—6, 337. 05
z v
Feet Feet
{1 S 2, 236, 523. 71 355, 219. 68
Azand Ay ... ~3,048.72 —6,337. 05
Kenesaw water .
oWer.__.___. 2,232, 574.99 348, 882. 63
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TRAVERSE, 325 TO MASON

Computation of fized grid azimuth

T v
Feet Feet
Prosser__.__........ 2, 252, 598. 10 378, 552. 84
825 s 2,252,173. 24 374,617.56
Arand Ay...... +424. 86 3, 935. 28
log Az =2, 62824584
log Ay =3. 59497564
log tan « =9, 03327020—10

o
Grid azimuth

List of angles

PROSSER TO MASON

6°09'42"".8
=186°09"42"".8

Station

From station—

To station—

SE35

BIERY
RRWOWMD k)

88

Computation of grid azimuths

Stations

Correction
for closurs

Azimuth and
angle

Seconds of
corrected
azimuth

325 to Prosser.
Z Prosser to 324..

32510324, e eeaeee

RER 2

43
43

WOt D DORr G =00

v

88 S8E BBE B33 BRY

=1~ 13



TRAVERSE COMPUTATION ON THE LAMBERT GRID

Computation of grid aztmuths—Continued

79

Azimuth and | Correction

Stations angle for closure

Seconds of
corrected
azimuth

B0 80 820 - eieecceeemiooaa
Z 320 to 318...
B10 0 318, oo ceciiccacaoas

BIB 0 810, e
£ 319 t0 317 . __. :
318t0317...._...

816 £0 317 oo ciceicaceaaos
£ 317 to Mason.
31610 Mason ..o

Fixed azimuth_

Discrepancy....
Reduction of lengths
[Average elevation=2,013 feet. Elevation factor=0.99990376]
Corrected : .
. Geodetic Grid Grid
Section ]t:,Fget% length factor length

Feet Feet Feet
Prosser-325.- 3,958.752 | 3,958.363 | 0.9999363 | *3,058.111
325-324__ 5,325.048 | 5,324. 536 . 9999374 5,324. 203
5,648.324 | 5,647.780 . 9999381 5,647. 430
7,945.866 | 7,945,101 . 9999388 7,944. 615
4,444,544 | 4,444.116 . 9999400 4,443.849
5,835.658 | 5,835,096 . 8999418 5, 834. 756
5,035.208 { 5,034.723 . 9999431 5, 034. 437
7,298.890 | 7,298.188 9999445 7,297.783
4,694.310 | 4,693. 858 . 9999465 4,693. 607
5,775.536 | 5, 774. 980 . 9999474 5, 774. 676
3,141.734 | 3,141,432 . 9999478 3,141.268

¢ Kept the same as on Prosser to Wanda.

Mean latitude =40°38'.5 ’
R, =20,914,940 (same as Prosser to Wanda).

20,014,940

m= 0.99990376

Elevation factor=

TRAVERSES IN THE COLUMBUS AREA

In the vicinity of Columbus the C. W. A. parties measured a number
of traverses that we have chosen to'include in this publication because
they present some features to which we wished to call attention. A
sketch of the lines included is shown in figure 23. They include the
traverses Columbus to Curtis, Columbus to Monroe, Monroe to
Genoa, Monroe to Osceola, Genoa to Osceola, and finally two trav-
erses that intersect which might be called Columbus to Osceola and
Monroe to Curtis. As actually computed these last two in no case

(Text continued on p. 85)



Traverse line Ne. 325 to lason

State MNebrasgks - South

COMPUTATION OF COORDINATES

County __Adams

Initlal Statlon

225

AEANAS JILAAOED ANV ISVOD 'S 'O

Year 31934 Month Janusry - March _Closing Station _Mason
8tation Azlmuth Grid Log. Lat. Latitude Departure Grid Coordinates
. Plane Distance Log. cos Az Feet Feet y x
Feet Log. dist. Feet Feet
Log. sin Az
o ' " Log. Dep.
328 3, 72579922 -5318.62 374,617.56 | 2,252,17%.24
9.99954462
324,205 | 3.72625460 266,298.94 | 2,557 ,929.55
‘ 8,66058370 -0.20 40,1
=55 Y AV YL 2. 38683830 - -253.69 369,298,784 | 7 551 629.73
o B2 (111327 -1895,72 \
9.52592241
v 5647.4%0 | 3.75185086 367,403,202 | 2,087,049, 30
. . 9.97404026 -0.41 $40.%8
223 289-26 - 49,5 30 972 | %,79880112 +5319,75 | 267.402.81 | 5 5&7 540, (8
B3.7760871Y -5971.55
< 9.87601431
7944.615 | 3.90007286 61,431.67 s .
« 9.81525750 2 ?o.% 2,262 428.2%
322 318-43-59.9 18,916 3. 71933036 3$5239,99 | 361 A30.96 | 2 ,202,489.9%
\ ' 3,58271507 ~3825,T4 _
9.93465578 .
444% 849 3.64775929 J201,605.95 2,264,750,.16
9.70651628 -0.88 +0.80
7oL 329-20-00.5 23 360 3. 35827557 +2260.87 | 387,605,058 | 2.564.750.96
‘ 3.68837816 -4879 .53
9.92235546
834,756 | 3.76602270 352,726,450 | 2,267 ,949,%1
Q.73901160 ~1.10 41,01
320 326-45-00.4 29,195 3.505024350 4$%199,.18 | 352 795 .30 | 2 967 050,32

Figurg 21.—Computation of coordinates.
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Traverse line ¥e.
State Nebraaka - South _  County __Adams

Year

1934

25 to Mason

Month

COMPUTATION OF COORDINATES

January - March

Initlal Statlon __ 325
Closing Station __Mmson ==

Station

Azimuth . Grid Log. Lat. Latltude Departure Grid Coordinates
Plane Distance Log. cos Az Feet Feet y x
Feet Log. dist. Feet Feet
Log. sin Az
. o v Log. Dep.
20 3.23275515 -1709.05 352,726.40 |2,267,949,%1
5.53080424 282, 725.30 |2 267,950,329
90354 B5T 3.7'125021 351.012.35 2,272,684,78
9.9734).240 -1,29 41,18
3G | 289-%0-51.0 24,229 070363351 $4735,57 352,016,006 272.685,96
3.81503566 -6531.85%
9,9518447) :
7297.,78% |3,86%19095 344 585,511 A2
9,6493%1200 ~1.57 +1.43
318 | 33%-30-81.,0 41,6827 3,51,250296 $ 3254, 6% Ah% 583,04 12,575 940,88
3.58996771 =3800.16 .
9.91846098 .
4693,.607 | 3,67180673 340,595,35 [2,278,565.56
Q.74781032 =1.T4- 41.59
217 | 325-88-40.3 46,221 2,51931707 $2626 1% " T340,893,6) |2, 278 867,15
%,31633259 =2071.,73
9,55480496
5774.676 | 3.7615276% 338,623,627 |2,28%,955,81
: 9.97008154 ~1.96 +1.79
2 £ | 291-01-76,8 51,698 3 1AL6001T $5%90,25 338,521,66 5,283 087,60
3,34151219 ~2195,39
9,84440720
214]),268 3.,49710498 336,228,203 12 286 202 B4
Q.PEALLKTA 2 4190
Hason | 374-20-16.1 55,157 3,38155177 22246, 7% %36,326.15 | o 286 20h Ak
. 336,326.15 | 2,286,204.44
Discrepancy +2,08 5 -1l.
x Factor = [+3.44596 X 1p~
y Factor = =3,77242 X 10-5

FiGUurE 21.—Computation of coordinates—Continued.
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Traverse line Ne. 325 to Mason

COMPUTATION OF COORDINATES

State __ Nebraska - South County _Adams Initial Station __ 325
Year 1934 Month _January - March Closing Station _ Mason
|
Station Azimuth Grid RK. Lat. Latitude Departure ‘Grid Coordinates
Plane Distance kQg. CcO8 Az Feet Feet y x
7 Feet keg. dlst. Feet Feet
kRg. 8in Az
o ' " %Rg. Dep. .
o2 -5318.62 I74,617.56 12,252 173,24
0.99895199 .
5324,20% 369,298,094 [p 251 929,585
‘ 0.04577029 ~0.20 . +0.18
324 2 ~37 -24,1 5,324 -243%.69 369,298.74 12,251,929.73
~1895.72
0,33567763 i
: S647,4%0 367,403.22 [2,257,2459.30
0.94197692 -0.41 40,38
323 289 - 36 5 49.5 10 972 £5319,75 1367, 402,81 12 P87 240,68
-507] 8%
0.75164 766 .
7944 615 : 361,4%3,,67 12,262,489,29
065956485 -0.71 40,65
322 318 - 43 - 59,9 18,916 $5239,99 361,430,968 12,2620 489,94
=3825.74
0.86090609
4443, 849 257,605.93 |2 264, 750,16
: 0.50876389 0.88 40 .80
%21 229 =25 -06,5 | 2% 360 $2260,87 1357 605,05 [2,264,. 750,96
=4879.53
. 0,8%628T722
5834,756 352 726,40 [ 2 267 QLo 3]
0,.54829161 =1,10 +1 .01
—20 1 326 - 49 - 004 20,195 43199,16 | 252 728,20 | 2, 007,050,302

Figure 21.—Computation of coordinates—Continued.
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Traverse 1line Fo. 225 to Mason
-Nebraska - South

COMPUTATION OF COORDINATES

State County _Adams Initial Station 325 =
Year _1934 Month _Jenuary - March Glosing Station yoeon :
gtation Azimuth . Grid Lat. Latitude Departure Grigd Coordinates
Plane Dlstance o, cos Az Feet Feet y ) x
Feet Xoes. dist. Feet Feet
sin Az
o ] " 3P, ‘
320 -1709,05 352,726,40 2,267,949,31
Q.33947222 352,725, . 267,950,332
5034 537 1351 ,017,35 2,272,684,78
0.QL0R1608 ] =1.29 $#1.18
319 Q=90-41,0 34,229 ' +4735.47 551.016.06 2,272,685,.9
=6531,84 T
Qa.8950LLAK
7297.783 345;485 5 2,275,939.42
. 0. 44597682 ST 41,43
318 2%33-30-51.0 41,527 B $3054,064 J44 483 9 2.2758
—3890.16
0,.82882144
Q3,607 340 .595,35 2.2178,565,56
. 1 0.55951320 =1,74 41,59
337 .1 325-98-40,3 46,291 . $2626.14  1=xx0 503,61 1 2 278 F67.18
i =2071 .73,
0.25876079 .
S77h,676 338,52%.60_| 2,2635,055,81__
_ ¥ 0,93342954 =1,96 31,79
218 591-01-26.8 a1,995 $5390,25 338,521,668 2. 283,957,680
} . =2195.39 :
] 0.69888737
SIR1.268 336.31 2% | 2,086 200,54
0, 1152507k 2,08 41,90
214.20-16,) 58,137 22286, 73 1336 %26.15 | 2,086 204 4b
336,326.15 | 2,286,204,.44
Diperepancy +2.08 -1,90
Factor = +3.44596 X 10'2

y Factor = ~3.77242 X 10°

FIGURE 21.—Computation of coordinates—Continued.

qray L9FgNVT THL NO NOILVLOAdWOD HSYTAVIL

€8



2]

DEPARTMENT GF COMMEACE
e PLANE COORDINATES
Dafm _J -QrfLﬂm_QiéM_;ﬁé?_a__ Projectlon .. Lamber £ _Seeth State . [Nebtaséa, .
X Coorélnate —  Goordinate m—
. Station y o Asimuth Mark Station y ™ Astmuth Marg
= Fa T Fot —
Presser. 2.252 598,10 36 22839524601
..378,552.84. 338, 52166
325 2,252,17324.) 18609, 42.8 | Prosser.. ] | Juntata Schoolheuse 2,272,376.38
37441256 ) eopola i 33743020
324 2.251,929.73 Masen 2,286,204 44} 97 07 .42.5) Juniata.Scheoll
36929874, 336,326,185 Cupolar .
323 2,257,249.68
362, Ho2.81
322 2,262 48994, :
2361, 43096
321 2,204,75096
35760585
320 226795032
352,725.,30
'3)9 2,272,485.96 ], —
351,016.006
38 2, 22594084
244,48339.
317 227856715
349,593¢!

v

Fieure 22.—List of adjusted coordinates.
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97°50' 97°45' 97%0" 97935 97730’ 97%5’ 97°20'
[+]
=] o ° o o
8 g 8 g S g 8 g
2 3 o o s > g g
N < S g .}’, 8 w ©
4138’ 41°3s'
700,000
RPlatte [Center, W.IT
RN
2 [ Y
;o ‘\
-  —Monrog
54 onroe / N 680,000
2 ’ )
41°30' e A 2502524 934 23 25 |21 20 194} - 41°30"
16 15A 15 14
7 D003 4a Col
41c olumbus
t
40 A 860,000
- 39 3
) 38 37 36 |35 34 a2) p34
73a 33A
_ |-0-0— 438> 3B
4 5
41°28' 32 438 A 41%25'
b 754 \ %45 T
7 640,000
75 324 46 74
76 48 47 93
95 76A 49 9a
50 1
924 o o
51 . .
768 ko 30 i
93 ' 7779:1 ?527‘ T RUA 620,000
82 b—p—ql N 12
«°20’ 798 L 53 29738 38A 13 a°20'
sl 19¢ 54 :
790 13a 138
90 89 55 / I
894 56 Curtis
87 _ss
85 84 600,000
Y
a°s' 415
§80,000
. -] 0
97°s0° 97%6" 97°%40" 9738’ 87730 97%28' 97°20"
FIGURE 23.—Diagram of the Columbus area. 106911°—35. (Face p. 84.)
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extend to the end stations as named but are computed from stations
on the traverses that are held fixed from previous adjustments.

The traverse Osceola to Monroe ende({) on station 26 of the line
from Columbus to Monroe. This traverse crosses the Loup River
and the length 41A to 41C had to be computed from the observed
triangle 41A, 41B, and 41C. Thus the crossing of the river was
effected and 1t was possible to carry the computation of the traverse
to its junction with station 26,

The traverse from Genoa to Osceola had stations 81, 82, and Osceola
in common with the one from Osceola to Monroe. Accordingly,
station 81 was held fixed in computing from Genoa with the fixed
grid azimuth 81 to 81C.

From the traverses Columbus to Curtis and Osceola to Monroe two
others branch off, one at station 40 and the other at station 81.
These two intersect and meet two others from stations 3A and 12 in
the vicinity of the Platte River. The one from 81 and that from 3A
intersect at station 50. - Those from 40 and 12 intersect at station 48.
The problem presented was to compute to these points and then to
adopt a weighted mean at one of the points. This was done for the
station 48; then stations 49 and 50 were fixed in the one coming from
station 12 and this value of station 50 was held in the one coming
from station 81. In these traverses the length of 48 to 49 was com-
puted from the triangle 49, 48, and 47. This was no doubt due to
the difficulty of crossing the Platte River.

In the traverse Columbus to Curtis the length of the line 13A to
Curtis was also computed from the triangle Curtis, 13A, and 13B.
The coordinates of 13B were computed after the direct traverse was
completed from 13A to Curtis.

In the traverse from Columbus to Monroe observations were made
on Platte Center water tower. Three of the observations were used
in an adjustment to determine the coordinates of this tower. These
were from stations 18, 20, and 22. The fixed triangle was so flat that
it could not be computed by the law of sines, the three stations being
so nearly in a straight line. The details of the adjustment show that
the fixed data were perfectly consistent.

Observations were also made on Genoa water tower, but not all of
them were from stations on the same traverse. The observations
from Monroe, Genoa, and 73 were chosen for an adjustment to deter-
mine the coordinates of this station. These were the only extra
observations that were computed in the Columbus area.

These traverses furnish examples of almost all kinds of computa-
tion that are apt to arise in applying the coordinates to traverse com-
putations. All of the work is shown in great detail so a careful
checking over the computations should serve as a guide to those who
wish to make similar computations,
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Plane coordinates on Lambeért projection

stateNebraska( south)station

Columbus

6= 2128 37,550 2= 97 " 20 56.0%4

Tabular difference of R for 1" of ¢=_101,21067 .

_R ( for min. of ¢ ) £3,935,018,92 Iy ( for min. of ¢ ) 655,762 QU
_Car. for sec. of ¢ = 3,800.56 | cor. for sec. of ¢ 14+ 3,800,56
I R 23,9?1,218.36 y: 659';-;63. 50
y2(=2R si? §) + __7,958.98
6 ( for min. of X) +1 °25"17.3959 |l 666,822.48
| Cor. for sec. of A = 36.8938
a + 1 24 40,5021 1 4 0 ‘4p’20%25105
e Computation ' Eomptation
Jog-6%
 Jog-sin-6= sin @ 0.0246284788 tog-sin-g_| sin £ 0.0123151733
{Hog-R~ _LRsin g 204, 717,10
<log-x _ tog-sin:—51 R sin® £ 3629.492
X R sin @ +589,380,80  |l4egR- PRe11%g /7 7258.98
2,000,000,00 __llieg-2 630163000
2,589,389 .50

x = 2,000,000.00+ R sin 6
y=y +2Rsin? §
y'= the value of y on the central meridian for the latitude of the station
S= log of ratio for reducing ‘arc expressed in seconds to sine

(see log tables) _
R, ¥, and @ are given in special tables

FIGURE %.—Computatién of coordinates from geographic position.
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Plane coordinates on Lambert projection

StateNebraeka(south )station

87

Monroe

o= 21" 30 43,420 N = 9737 om550

Tabular difference of R for 1" of ¢ = 101.21167

R (for min. of ¢) 23,922,873.61 |y ( for min. of ¢ ) 667,908,25
_Cor. for sec. of ¢ = 4,294,321 Cor. for sec. of ¢ +  4,204.m
R 2%,918,579.20_ |y’ 672,202,56
y" (=2R sin® §) + 5,523,120
.6 ( for min. of \) + 1 °14'0871980( y : 677,725.68
. Cor. for sec. of N = 15.4506
P +1 13 52,7474 % 0_°36 56,3737
.For machine " | For machine .
a" comy utation . computation .
Hog-0-
o) log—2 -3 698957000
S-for-6- S-for—g
| 4og-sin sin & 0.0214889117 Hog-sin—§-_| sin £ |_____0.0107450761
Hog-R- R sin £ 257,006.95
o tog-sinig] R sin? §. 2761.559
X R sin & +513,984, 24 Hog—R- PRa1n2g/2 . 5523.12
.2,000,000,00 lieg-2 6361036068
X 2,513,98%,25 || jouyu

y=y +2Rsin* §

(see log tables)

x = 2,000,000.00+R sin 6

R, Y, and 6 are given in special tables

y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

Firourg 24.—Computation of ceordinates from geographic position—Continued.
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Plane coordinates on Lambert projection

o= 21°25" 370192

U. 8. COAST AND GEODETIC SURVEY

State Nebraska( south $tation Columbus Municipal Tank

=97 2i 48.377

Tabular difference of R for 1" of ¢ = 101.20900

R (for min. of ¢ ) 23,953,236.63 Iy ( for min. of ¢ ) 637,545.23
_Cor. for sec. of ¢ = 3 764,17 [ Cor. for sec. of ¢ + _3,764.17
R 23,949, 472,46 ||yt 641,309,40
' ¥ (=2R sin? §) + 7,181,094
6 ( for min. of X) + 1°25 38,0713 | y 648,491 .34
_ Cor. for sec. of A - 26,4904
@ + 1 24 11,5409 | & 0 _°42°05.77045
a" Computation " Compattion
Hog-0'
Hog-6 g2 969897600
S-for-6- .
Hegsin-& sin & - 0.0244881133 Hog-sin—g- 1 sin £ 0.0122449T747
tog-R- Rsin £ 293,260.68
-ege tog-sin—%| R sin’ § 3590,970
| R sin @ +586,477.40 |4. 5 preine/ 7181.94
2,000,000.00 |.4eg-2 6-36163000-
X 2,586,477.40 || 4og—y2

x = 2,000,000.00 + R sin 6
y=y +2Rsin?
y'= the value of y on the centra! meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥, and @ are given in special tables

F1aurg 24.—Computation of coordinates from geographic position—Continued.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

(-] 4 7
Geodetic azimuth Columbus to azimuth mark (R. M. no. 1) =182 24 16.5
8 at Columbus__ _______ . ____.____._ = 1 24 40.5
Grid azimuth_ _ ____ . ___ . __________ =180 59 36.0
z v
Columbus muni- Feet Feet
cipal tank________ 2, 586, 477. 40 648, 491. 34
Monroe............. 2,513,984.24 | 677,725.68
Az and Ayo..._ +72,493.16 | —29,234.34
log Az =4. 86029703
log Ay =4. 46589329
log tan =0. 39440374
a = 68°02'14"'.1
Grid azimuth=291°5745"".9

TRAVERSE, COLUMBUS TO MONROE
Computation of fized grid azimuths

89

List of angles

Station

From station—

To station—

'S
]
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90 U. S. COAST AND GEODETIC SURVEY

Computation of grid azimuths

S(;conds of

N Azimuth and | Correction

Stations angle for closure %ozﬁr;ﬂfg

' o ’ ” n r ”
Columbus to azimuth mark____________ .. ... ... 180 59 36.0 |------—-..__ 36.0
Z Azimuth mark to 14A __ 280 16 45.6 +2.6 48.2
Columbus to 14A . o ieeo 110 16 21.6 | _._.__.____ 24.2
14A to Columbus__ . 200 16 21.6 |- ___.. 2%.2
Z Columbus to 14 157 39.7 +2.6 42.3
T4A 60 1o e 88 15 0.3} . . ... 06.5
14 to 14A 268 15 0131 _.._._____. 06.5
Z14A to 15_ 180 23 0.2 2.6 03.8
14 t0 8o e 88 38 02.5 [-oeeoe .o 10.3
38 02.5 |--ccceaaoas 10.3
181 44 10.5 +2.6 13.1
90 22 13.0 [cceooo_. 23.4
15A to 15 270 22 13.0 |-cecomaa .. 23.4
177 54 471.3 +2.6 49.9
15A to 16 88 17 00.3 | __._.__. 13.3
268 17 00.3 |- _._._.___ 13.3
181 56 53.9 +2.6 56.5
90 13 542 | ____._____ 14 09.8
270 13 54.2 |._______.___ 14 09.8
240 22 46.6 +2.6 49,2
150 36 40.8 |-...___._._. 59.0
330 36 40.8 |-___..__.__ 59.0
117 45 49.5 +2.5 52.0
88 22 30.3 |-..__._.... 51.0
18 to 17A 268 22 30.3 ...._____. 510
Z17A to19. 180 21 0 +2.6 47.6
18 to 19 88 44 153 | ... ... 38.6
19 to 18 28 44 163 |...._______ 38.6
Z18t0o 19A __ 179 02 55.6 +2.6 58.2
19 to 19A 87 47 10.9|.._________. 36.8
19A to 19 267 47 10.9 ... _______ 36.8
Z£19to 20__ 181 37 49.4 +2.6 52.0
19A t0 20 T eeeceaas - 8 25 00.3 |.__.._i.._.. 28.8
269 25 00.3 ..___.____.._ 28.8
179 18 30.3 +2.6 32.9
88 43 30.6 |..__._._____. 44 017
268 43 30.6 . _________. 44 0L7
179 37 02.2 +2.6 04.8
88 20 32.8 | ____....___. 21 06.5
268 20 32.8 | ... _____ 21 08.5
179 22 48.4 +2.6 510
87 43 2.2 _.____...__ 57.5
267 43 2L.2 | .. __._. 57.5
182 11 33.7 +2.6 36.3
89 64 4.9 | .. ____. 55 33.8
269 54 4.9 _____._.___ 55 33.8
178 48 27.1 +2.5 20.6
88 43 220 |._______.___ 4 03.4
268 43 220 (......._... 4 03.4
179 57 32.8 +2.6 35.4
88 40 548 | ... 41 38.8
28 40 5.8 | _._________ 41 38.8
180 03 39.5 +2.6 42,1
88 44 34.3 |.____._______ 45 20.9
268 44 343 ... 45 20.9
180 16 16.5 +2.6 19.1
89 00 50.8 |- ___.__.__.. 01 40.0
269 00 50.8 |....__...... 01 40.0
181 05 34.1 +2.6 36.7
80 06 24.9 07 16,7




TRAVERSE COMPUTATION ON THE LAMBERT GRID

Computation of grid azimuths—Continued

o1

: : Seconds bf
; Azimuth and | Correction
Stations corrected
angle for closure azimuth
-] ? r? ” ’ ”
B0 5B, e 270 06 24.9) ______.____ 07 16.7
L26Bto27. . o] 220 47 42.4 +2.6 45.0
28to27. . 130 54 07.3(._________._ 55 01.7
27t026_____ 310 54 07.3{. ______ 55 01.7
Z£26 1o Monr: 179 16 56.5 59.1
27 to Monroe. . 130 11 03.8 | ....__ 12 00.8
Monroe t0 27. . . i ceeamaeeeen 310 11 03.8). ... ___ 12 00.8
£27 to Columbus 1zunicipal tank. _ 341 45 42.6 45,1
Monroe to Columbus municipal tank. 291 56 46.4 ) ____.____._ 57 45.9
Fixed azimuth . ____________________________ 201 57 45,9 o |eeo_.._
Discerepancy. . . oo —=50.5 | ofeeeeoee o
Reduction of lengths
[Average elevation=1,470 feet. Elevation factor=0.99992973]
Secti Taped | Geodetic | Mcan Grid
ection length length Iggt o length
Feet Feet
5,057.121 0. 8999600 5, 056. 919
3, 159. 374 3, 159. 248
2, 607. 681 2, 607. 577
1,601. 727 1, 601. 663
6, 001. 888 6, 001. 648
2,391. 831 2, 391. 535
6, 020. 826 6, 020. 586
3, 140. 438 3, 140. 312
2, 573.101 2, 572. 998
3,181.178 3, 181. 051
4, 810. 256 4, 810. 064
2, 599. 366 2, 599. 262
A 7,687. 011 7, 686. 704
2,831.276 | 2,831.077 . 2,830.964
2,043.691 | 2, 043. 547 2, 043. 465
5,225.298 | 5,224.931 5,224.722
2,713.921 | 2,713.730 2,713. 621
2,798.906 | 2 798.709 2, 798. 597
4,605.746 | 4, 605.422 4, 605. 238
1,501.488 | 1,591.376 1, 591. 312
1,826.576 | 1,820.448 1,828,375
6, 262.922 | 6, 262. 482 6, 262. 232
Mean latitude =41°29'.7
log R, =5.8304093—% log A—¥% log B
log A = 8.5090804—10
log B = 8.5107377—10

106911°—35—7

log A+log B =17.0198181—20
% (log A+log B) = 8.5099090—10

log constant = 5.8304093
%(log A+log B)= 8.5099090—10

log R, =17.3205003
R, =20,917,040
. _ 20,917,040
Elevation factor= m—0.99992973



Traverse line 0ok _Columbus to Monroe

COMPUTATION OF COORDINATES

State Nebr, south County ___Platte Initial Station _ Columbus
Year 193 Month January - March Closing Station _ Monroe
Station Azimuth Grid Toex Lat. Latlitude Departure Grid_Coordinates
Plane Distance Ix@x cos Az Feet Feet y x
" Feet Txgx dist. ’ Feet Feet
L % sin Az
o 1 L Dep.
Tolum- . i |_#1752.22 666,822. 018 | 2,589,380.50
bus - 0.35650001 .
056,919 - 668 57 {0 - bS’F SIS B6 .
A - — [ 0.93801996 - +0.38 =0.20
P2 110 __X6__2%.2 057 | — — =707, 61t | 668 B75,08 | 2,984 6U5.66
0,030R0702 . ]
_ 3159, Ph& i G6&, 475_32_' S 581, U88.0
: R 0.99953056 30,6 —0.322
14 88 15 . 06,5 8,216 : RS ~315(. (5 668 478, 94 2,081, 587,76
i 0.02380065 . i
2607.571 STTTE '668.#16.?2 2,578,881.24
. | O. 71673 +0., -0,
15 g2 38 10.3 10,820 — 2006 8% | 668,017.08 | .
i ‘ + 10.43
0,006K1294
1601.66% 668,126.69 2,577,279, 61
. 0.99997879 +0. 94 ~
154 99 _p2 23, 1t 12,108 i J —-1601.63 | 668 127,63 | 2, 67732942
. __= 179,40 1.
) 0.029892h6 .
: 6001, 648 . 668 247,29 | 2,571, 280 61
i 0,99955311 +1.
is 88 17 13.3 18,457 | - =h998.97 | 608, s __,5]__279 9:|.

FiaurE 25.—Computation of coordinatas.
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COMPUTATION OF COORDINATES

Traverse line us_to Monroe
State _Nebraska (south County _Platte Initial Station _Columbus
Year _ 1934 Month January - March Closing Station Monroe
S8tation Azimuth Grid dogx Lat. Latitude Departure Grid Coordinates
Plane Distance XX cos Az Feet Feet ¥y X
Feet fxagx dist. Feet Feet
sin Az
[] [ Dep.
16 v 9.85 668,217.29 | 2,571,080.64
0.00411593 668,248, 68 2,5(1,279.91
2391.535 5 S955eTET 668,257.14 | 2,568, 888 ?ég
17 90 I 09.E | 20.EIV Ty MR T Ty T T
+5216.06
0,87135419
(020,586 673,503.20 | 2,565,935.10
0. 49065453 ) +2.03 -1.06
17A_ 050 36 79,0 26,839 - U5 1673,506.23 | 2,565,934, 04
- 88.73 i
0,02825603
3140,3312 67ﬁ1u L7 1 2,562,796.0L
' 0.89960072 27 -1.18
18 g8 22 k1,0 29,979 -3139.06 673, 416 74 2,562, 79%.86
: -__56.40
0.02191861 j
2572.998 673,358.07 | 2,560,223.66
0.99975976 +2. 16 -1.29
19 88 4§44 —38.6 32,652 ~2572.78 673,260,583 2,560,222 37
. - 122.47 .
0.03850020
2181 .0KR1 673%,235.60 | 2,657, 0B a7
0. 99925859 +2.70 ES N
“T9K B7 U7 36.8 35,734 -3178.69 673,238, %20 | 2,557,0U3,56

FiGure 25.—Computation of coordinates—Continued.
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COMPUTATION OF COORDINATES
Traverse line Hex _Columhug %o Monroe

State County ___ Platte Initial Station _Columbug
Year 1934 Month __January - March Closing Station _ Monroe
Station| Azimuth " Grid Lat. Latitude | Departure Grid Coordinstes
Plane Distance: . cos Az Feet Feet y x
Feet Moge dlst. Feet, Feet
. sin Az | }
o .y 8 , _Dep. — . o
iﬂ -~ L& .30 — 67’,23_2._69_ 2 0Ll 9 }
. 0,016081.29 673,238,301 2,557,0043.5
i ‘ 4£10.06% R 673,1 7.‘5% 2.552,235.%.,
: L 0.9999495 +3.0 =1.60
20 ¥ —n—oa @ 1o, 50 =800, 82__| 673,150,362, 552,233.55
. = 57,44 i
- 0.02309746 A
2599, 262 . 7'5.1{:‘9?55’34
‘ . L 0,99975582 . 43,26 -‘.I..%
21 W I3 103 —2h98. 53 | 673,133.12 | 2 5Uy 63 22
. i =P21,09 :
0.02876246
7686,704 1. 672, 90 o171 2,541 ,653,00
A 0,99958627. .8l -2.01
28 &8 o1 06.5 50,830 555 -76&3, 73 1672, 91; 61 _1 2 PI-0r0. 99
' 0.039%6250 : ‘
2830.964 =55 672-193?7;1; 2.539,12%.25
0,99921710 ) =2.1%
2y 187 0% s7.8 53,661 =2828. 15 1 672,800,820 | 2 B30 125,13
= 2.6%
. 0.001.29057
2013, 565 672.79%1:%#
0.99999917 ry . -
TIE_ %055 _35.8 E5 0% —2043. 06 {672,798.34 [ 2,537,078,59

F1GURE 25, —Computation of coordinates—Continued.
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. COMPUTATION OF COORDINATES
Traverse lins Nox. Columbug to Monroe i

State County _Platte Initial Station _ Columbusg
Year -_ 1934 Month _ January < Matrch Closing Station _Monroe
Btation Azimuth Gria 3 Lat. Latitude Departure Grid Coordinstes
Plane Distance Dogs cos Az Feet, Fest Yy x
Feet Lok dist. : Feet Feet
sin Az
— [+] l;-(l ep. — .
23 — : _ ~115. 10 — 672,794.13 |2 080.
) 0.02208995 | 672,798, 3% 2"'.2%%.0‘13."59»
: 5024, 722 I 672,678, (2 2.511.867.34 -
.99975600 A . : TR )
<L S I - 5, 9§ 80,939 : T oReos. 5 {672,683, 3 miﬁ-—%——
: ' - | -~ 61,80 . ' .
0.02279009 N ~
273,621 AR 672,616.88 | 2,529,104 532
A B . 0.99974027 : i PYES) i =2.5]
DU TS T W W AT M =O710.92 672,621,069 1 2,509, 1.9
. > ~ 60.77 : ‘ —— ’
' 0,02171358 .
2798.597 T 672,566,111 2,526,346, 44
— 0,99978423 ~ - . $5,027 - ’3-§E
28A_ 1 B& U5 o0 9 66 4 ' T =2797,94 1672, 561,13 1 2,506 3143,
- 78.1 ‘ —
0,01696766 . :
. ; B605.238 | 99556 n 672,477.97 zsal.ﬂ%gg
i 0,9 Q $5. o -2,
258 T8y 0L o0 71008 — -HG0N. 58 1672, 083,34 | 2,571, 739,00
Cwa - 5 & o3 . e
0.00211718
1801,312 672 481 3l
4 0.99999776 _ 4 A
26 90_07 6.2 72,637 ~1991,31 (072,480, 83

FiGURE 25.—Computation of coordinates—Continued
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COMPUTATION OF COORDINATES
Praveree line Mok Columbuas Lo Monroe

Initial Station __Co

AFAMAS JILHAOHED ANV ISVOD '§ "0

Btate County ._Platte
Year _)Oo34 Month __Japuary - March Closing Station _ Monroe
Station Azimuth Grid 2%_Lat. Latitude Departure Grid Coordinsates
Plang Distance gk cos Az Feet, Feet y x
Feet dpex dist. Feet Feet
sin Az
° o+ s S ten v
26 $#1106,22 672,081, 30 2> 21507
0, 67496688 B(2, 486, 2,600,187 (2
1826, 375 §73,677.56__ 12,518,770, 1
0.75565758 . 45,63 -2.9%
27 130 85 01.71 7T 08k , =1380.11 _1673,68%,19 |2 018, 767.h%
U042 0D . : -
. Q.6U8le065 | :
6963.232 _ 677, 119.5 2,713 ,987.543
0.76379353 $6.10 .| - 2,19
Monrae[130 12 0o A1 80,756 N =U783,05 1677, 725.6 ool oL
' 677.725.68 12,513 &L, 2l
JDiscrepanoy ~6.10_ +3,19
lx Factor = .}-3,95164 x 1D"2
Y Faotor = [37.55AL3 x 1

Ficurg 25.—Computation of coordinates—Continued.
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TRAVERSE COMPUTATION. ON THE LAMBERT GRID

Adjustment of Plaite Center water tower

COMPUTATION OF GRID AZIMUTHS FROM COORDINATES

18t0 20
4 : ‘y
Feet Feet
20 2,552,233.55 | 673,190.36
18 Ll 2,562,794.86 | 673,416.74
Az and Ay.__._ —10, 561. 31 —226.38
log Ax  =4. 0237178 log Az =4. 0237178
log Ay =2 3548381 log sin &;=9. 9999002—10
log tan a;=1. 6688797 log s; =4, 0238176
a =88°46’19’/.4=grid azimuth
18t0 22
z v
Feet Feet
. 2,541,950.99 | 672, 912. 61
18 . 2,562,794.86 | 673,416.74
Azand Ay__ ... —20,843. 87 ~—504.13
log Az =4, 3189784 log Az =4, 3189784
log Ay =2 7025425 log sin a;=9. 9998730—10
log tan a;=1. 6164359 log s, =4, 3191054
g =88°36’52”.3=grid azimuth
2010 22
z . ¥
Feet Feet
.................. 2,541,950.99 | 672,912.61
20 LTl 2,552,233.55 | 673,190.36
Az and Ay._____ —10,282.56 | —277.75
log Az =4 0121012 log Az =4 0121012
log Ay =2 4436541 log sin a;=9. 9998416 —10
log tan a;=1. 5684471 log s3 =4, 0122596

as =88°27'09’/.8 =grid azimuth



U. 8. COAST AND GEODETIC SURVEY

COMPUTATION OF GRID-AZIMUTHS FROM COORDINATES—Continued

18t I7TA
z y
Feet Feet

17A 2, 565, 934. 04 673, 505. 23

18 P 2, 562, 794. 86 673, 416,74

Azand Ay._._.. -3, 139. 18 +88.49
log Az =3. 4968162
log Ay =1. 9468942
log tan « =1. 5499220

= 88°23'07"’.2
Grld azimuth=268°23'07"/.2

20t0 194
z ¥
Feet . Feet
19A 2,557,043.56 | 673,238.80
b T 2,552,233.55 | 673,190.36
Az and Ay...__. +4,810.01 +47. 94
log Az =3. 6821460
log Ay =1. 6806980
log tan &« - =2. 0014480

= 89°25'44'".3
Grld ammuth 269°25’44’'.3

2210 21
z v
Feet Fecet
2L 2,540,634.82 | 673,133.12
b 2,541,950.99 | 672,912.61
Arand Ay...__. +7,683.83 | 422061
log Az =3. 8855778
log Ay =2. 3434283
log tan & =1. 5421495

= 88°21'22''.3
Gnd a.z1muth 268°21'22".3



TRAVERSE COMPUTATION-ON THE LAMBERT GRID

COMPUTATION OF THE ANGLES FOR TRIANGLES

99

. Azimuth and Azimuth and
Stations angle Stations angle
[-] ’ ” ° ’ ”
1810 17TA o iieaaas 268 23 07.2 | 20 to Platte Center water tower....] 180 00 59.3
Z17A to Platte Center watertower_| 237 41 23.4 || 208022 oo annaas 88 27 00.8
18 to Platte Center water tower._..| 146 04 30.6 || £22 to Platte Center water tower..| 91 33 40.5
18t0 20 ieaes 88 46 19.4
£20 to Platte Center water tower. . 57 18 1L2 | 22to 21 ... 268 21 22.3
221 to Platte Center water tower..| 304 03 46.2
18 to Platte Center water tower.... lgg gg ggg 22 to Platte Center water tower....| 212 25 08.5
s o Bistte Conter water tower—.| 61 21 88.3 [ 220 18omocm oo, 268 36 523
: 22 to Platte Center water tower_...| 212 25 08.5
2040 19A .o iaas 269 25 44.3 || £ Platte Center water tower to18..] 56 11 43.8
Z19A to Platte Center water tower.| 270 35 15.0 .
20 to Platl:e Center water tower....] 180 00 59.3 || 2260 20 oo ocueni s 268 27 09,8
2080 18 oo ciccccccccaas 268 46 19.4 || 22 to Platte Center water tower....| 212 25 08.5
4 Platte Center water tower to 18..{ 88 45 20.1 || £ Platte Center water tower to20..] 56 02 OL3
LENGTH EQUATION
Tabu- . Tabu-
Lo d }ar dif- b Lo lar dif-
Designation g an erence esignation g and | ference
of angle Angle logsin | of log of angle Angle log sin | of log
’ for one for one
second second
[ ’ 17 -] ’ ”
4. 0238176 .| 4. 0122596
9. 9250749 33 56 7 | 9. 7469014
32 24 09 2 | 9.7200550 56 02 01.3 | 9.9187463
3.6779475 3. 6779073

0=440. 244 48(1)+6. 45(2) —4. 74(3)
+-84. 1405C, = —40. 2

1 =-—0. 4778
No. Computed # | Adopted v
—2.14 —-2.1
—3.08 -3.1
$2.26 +2.3

COMPUTATION OF COORDINATES

Stations

Azimuth and angle

o ’ ”

88 46 19.4
57 18 09.1

10

) () . 146 04 28.5=ai
log sin a;=9. 7467223 —10 log cos a;=9. 9189550 —
log sy =4 2767976 log s; =4, 2767976
log Az =4 0235199 log Ay =4 1957526
z v
Feet Feet
)3 F R 2, 562, 794. 86 673, 416. 74
Arand Ay. ... —10, 556. 50 —+15, 694. 69
Platte Center
water tower..| 2,552, 238.36 689, 111. 4::




100 U. 8. COAST AND GEODETIC SURVEY

DEPARTMENT OF COMMERCE
R % COAST AKD GEOf )
TC SumveY

x4 Tans 1o
State:

=121
& 8 artreo e e .

COMPUTATION OF TRIANGLES

NoO. J GrEzs't Braxa’ LANE ANGLE
STATION OBSERVED ANGLE CORR'N A!u‘l raxe't, P! GL|

23
Plgtt.a Center
lya

(-1-2) er Tower
+ 2 18 57
«2 3 20 83
1-3
1.2

23
Platte Center
(-1-3) Iyater Tower

+1 2 18 57
+3 3 22 56
13
1-2

2-3
1 slaete Center
2

{+2~3) ater Tower
-2 20 91 -
+3 3 22 56
13
1.2

FIGURE 26.—Computation of triangles for Platte Center water tower,

bE
55

27
11

33
Q2

AND DISTANCE

28.7 33 56 33.9

11.2 2.1 09.1
20,1 -3.2 17.0
37.9 66 20 37.7
38.3 =2.1 ' 36.2
43.8 +2.3 B 7%
09.2 32 24 03.8
49,5 +3.1 52,6
01,3 +2.3 03.6

4.023#176
0.2530824
9.9250719
9.9998974 .,
4.2019719
6.2767974"

4.3191054
0.0381189
9.9258362
9.9195733

" 4, 2830605

4,2767976

4.0122596
0.2709630
9,9998380
9.9187496
4.2830606_,
4,2019722



TRAVERSE COMPUTATION ON THE LAMBERT GRID

Adjustment of Platte Center water tower—Continued

log sin ay=

log s,
log Az

COMPUTATION OF COORDINATES—Continued

Stations

Azimuth and angle

° ’ r”

268 36 52.3
56 11 46.1
212 25 06.2=a3

9. 729244010

log sin a;=9. 9264226—10

log sin a;=6. 4807595~ 10

lIog s,

log Az

log cos az=

=4, 2830605 log s, =4, 2830605
=4, 0123045 log Ay =4. 2094831
z v
Feet Feel
.................. 2, 541, 950. 99- 672, 012. 61
Azand Ay..._____. +10,287. 37 +16, 198. 81
Platte Center -
water tower__| 2,552, 238. 36 689, 111. 42
Stations Azimuth and angle
o ’ ”
...................... 88 27 09.8
422 to Platte Center water
...................... 91 33 52.6
20 to Platte Center water
()71 S, 180 01 02.4=a;

0. 0000000
=4. 2019720 logs; =4 2019720
=0. 6827315 log Ay =4 2019720
F4 v
Feet Feet
.................. 2, 552, 233. 55 673, 190. 36
Azand Ay.._..___. +-4. 82 +15, 921. 06
Platte Center
water tower.__ 2, 552, 238. 3Z 689, 111. 42

101



i o e e PLANE COORDINATES
Datum .North Americon_.1227 . Projsction _Lomberl South state SN ebrasta
x Coordinato i ' x Coordlnate
Btatlon 7 e .- Asimuth Mark Station 3 Coordioats Asimuth M.nn
Fet . N Fedt .
Lolvmbe. 1.2,589,.389.50.)_ 180 .59 360 | Reference Lork| ..19A 2.557.043.56
el 822,48, Na. L. 673,238,309
144 2,584:645.66 20 .2,592,233.55.
46857508 73,120.3¢
14 2,586482.76 21 2,549,0.34.82
68,428.94 673,433.42
15, 2,:578,88081 22 2,54(.95099
. 6841208, ©72,942.61.
15A. 252727942 23 2,:539,122.43
€08, 42763 ©72,80082
y7A 2,87/,279.9¢ 234, 1.2,537,078.52
668, 24808 6.72,198.34
12 2,:568,888.31 24, 2,53, 85493
668, 25871 s 67248332
(24. 2,.56:5,934.04 2% 252914191
673,505.23 672,62149
2 2.562,794.86 254 2,526,343.85.
©73.400.74. 672,561.13
Iz 2.560,222.37 258 2,521,732.09
£13,860.52 ©72,483.34

F1aure 27.—List of adjusted coordinates.
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OXPARTMENT OF COMMERCE
8 COAST XD GEOCITC WY
Worms No. Y08

Datum _..alfé_..ﬂ.mﬂr L.'Q.Qﬂ 41927

Btation

PLANE COORDINATES

Projeotion __Jéoméerf Sev?4,

seate MNebtaska

* Coordinste

Mork

x Coordinate

"y Coortiats Asinuth Btation 5 ~ Aslmuth Mark
Feet v . Fort O
Rb. 2,520,/4.2.72
©72,4883
22 2,518,767.54.
©73,683.19.
Ca/um’lsus’munirl;nn/ 1.2,586,4717.40.
water tank 64849134
Lonroe 1251398424 | 291 57 49| Columbus
673,225.68. Paancipal waber:
Zank

_Llatle. Conter,

2,552,238.36

689, L1 42,

FIGURE 27.—List of adjusted coordinates—Continued.
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104 U. 8. COAST AND GEODETIC SURVEY

TRAVERSE, MONROE TO GENOA

List of angles

Station From station— To station— Angle

Columbus municipal tank. _

BEB5 SHENYPB UBSS8 2
Wil DAWD0 SO D

Geodetic azimuth

=] ’ I
Genoa to azimuth mark (R. M. no. 1)_______________________ 273 04 38 2
@at Genoa_ _ _ - __ - e 1 05 51.8
Grid azimuth ___ . 271 58 46.4
Piane coordinates on Lambert projection
stateNebraeka( south Station Genoa
g= 4% 25 56,708 Ne=_97° 49 36.639
Tabular difference of R for 17 of ¢ = 101020900
_R ( for min. of ¢ ). 23,953,236.63 |y ( for min. of ¢ ) 637,545.23
_Cor. for sec. of ¢ = 5,132.11 __} Cor. for sec. of ¢ +. 5,132.11
_R 23..91&8.104.52 y. 642, 677,34
¥ (=2R sin? §) + 4,395.05
6 (for min. of N)__| + 1 °06"15.82%0] , 647,072,739
_Cor. for sec. of N = 24,0380
P + 1 05 51,7850 ¢ 0° 32 55,8905
" ommataton " Comtaton
Jog67
Hog-62 fog 2 . 569897660
-S-for-0- S-for-%
Hogsim6-1 _ sin @ -0.0191576222 kg.g;_g___sin g 0.0095792507
og—R- R sin § 229,404.90
tog-e—— 1. tog-sinZ—4-1_R sin? §. 2197.527
x. R sin @ +458,788.74 |l togh. _ |2Rein?0/d 4305,05 _
2,000,000,00,  i-log-2 =60—3-0+0-36000-__
x 2,458,788, T4 |l topye
x = 2,000,000.00+ R sin 8
y =y +2R sinz §
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥, 8nd 8 are given in special tables

F16URE 28.—Computation of coordinates from geographic position.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

Computation of grid azimuths

105

Discrepancy-_- ... ________

: : Seconds of
: Azimuth and | Correction
Stations angle for closure ‘;"Z’ig‘iffg
. ° ’ ”
Monroe to Columbus municipal tank 291 57 45.9
ZColumbus municipal tank to 115A_.__ .| 156 06 00,9
Monroe to 115A 88 03 46.8
115A to Monroe- 268 03 46.8
ZMonroe to 115_ 115 17 07.0
115A t0 115, - 23 20 53.8
115 t0 106A e 203 20 53.8
Z115A to116_ . 237 20 47,3
118 60 18 e oo e mm i 80 41 41,1
1640 138 oo o 260 41 41,1
Z115t0 116A 178 b5 22.4
116 to 116A 79 37 03.5
116A to 116 259 37 03.5
£116 to 117__ 183 36 37.6
116A to 117 63 13 41,0
117 to 116A 243 13 41.0
Z116A to 119A. 135 23 39.2
117 40 100A L e 18 37 20, 2
19A t0 117, e 198 37 20.2
£117 to 119B__ 238 12 37.4
119A to 119B 76 49 57.6
9B to 119A - e 256 49 57.6
Z1I0A to 119 e 150 12 22.7
119B t0 119, - e 47 02 20.3
119 t0 119B. - oo e leemeeeeio- 20.3
£119B to 121A_ - 48.9
119 to 121A 09.2
121A to 119 09.2
£119 to 121. : 18.0
121A t0 120 e 27.2
121 t0 121 A . e 27.2
Z£121A 10122, 16.8
121 60 122, e 44.0
122460 121 o 44,0
£121to 122A. 2.1
122 10 122A L e 111
122A t0 122 e 111
£122 to Genoa. 25.5
122A £0 Gen08 . oo 36.6
Genoa to 122A e . 36.6
£122A to azimuth mark. . 3 10 09.3 +0.5 09.8
Genos to azimuth mark._ _ 271 58 40.7 ... __.._ 46.4
Fixed azimuth.. 271 3




106 U. 8. COAST AND GEODETIC SURVEY

Reduction of lengths

[Average elevation=1,700 feet. Elevation factor =0.99991873]

Taped Geodetic

Section length length

Grid factor | Grid length

. ) ~ Feet Feet - Feet

Monroe-115A .| 2,893.174 | 2,892.939 | 0.9999616 | 2,892 828
115A~115_. .| 5798.705 | 5,798.234 . 9999612 5, 798. 009
115-116._ 3,098.672 | 3,9098.347 | .9999605 | 3,998 189
116-116A. 5,356.463 | 5, 356.028 . 9999599 5,355. 813

W6A-117. oL TITTITITTIIIITITIIIIIITI 5,893,108 5, 892. 629 . 9999591 5, 892, 388

N7-119A ____ 3,012,802 3,012 647 . 9999582 3,012, 521
H9A-119B___" f . 9999570 7,439.018
119B~119_. s . 9909562 3,978. 867
119-121A . - 96 s . 9999550 2, 665, 459
121A-121. e P 12 067. 070 | 12, 066. 089 . 9999535 | 12, 065. 528

3

2,

2
8,369.318 | 8,368.638 . 9999519 | .8, 368.235
3,644,138 | 3,643.842 . 9999512 3, 643. 664
3,810,170 | 3,809.860 . 9999504 3,809. 671

122-122A
122A-Genoa....

Mean latitude = 41°28’.3
log R, = b5.8304093—1% log A—% log B
log A = 8. 5090810—10
log B = 8. 5107394—10
log A+log B =17. 0198204—20
% (log A+log B) = 8. 5099102—10
log constant = 5, 8304093
1% -(log A+log B) = 8 5099102—10
log R, = 7.3204991
R, = 20,917,000
. 20,917,000
Elevation factor —m—0-99991873

TRAVERSE, COLUMBUS TO CURTIS
Computation of fized grid azimuth

CURTIS TO COLUMBUS MUNICIPAL TANK

z v
Feet Feet
Y S 2,586,477.40 | 648,491.34
Curtis__o_eeeeee. 2,505,895, 14 | 605,870.69
Arand Ay....] —9,417.74 | +42,611.65
log Az - =3. 97394669
log Ay =4. 62952835
log tan « =9. 34441834—10
= 12°27'46'’.

Gnd azimuth=167°32714"/. 0



88—, 116301

Traveree llne Nmx Monroe o Geno
Nebragka (south)

COMPUTATION OF COORDINATES

State count.y Platte and Nance Initial Station Monproe
Yéar 1934 Month _January - March Closing Station Genoa
Station Azimuth Grid Loege Lat. Latitude Departure Grid Coordinates
Plane Distance Daoge cos Az Feet Feet y x
Feet doge dist. Feet Feet
sin Az
o i %p. .
Monroe - 97.178 677,725,68 2,513,984, 24
- 0, 03380059 . _
2892 A28 677.627.9 2,511.093,06
0,99942460 +0.0 -0.09
15, 188 03 BE. & 2,893 -2801.18 | 677,627.9 2,511,092.57
-5323,23
0.91811276
579&.009 672,304.67 | 2,508,795.20
0,39631925 4Q.ég -0, 2
115 23 .20 63 & #6891 . o -2297.86 | 672,304, 2,508,794, 9
i ' - 646
0.16169L20
3994,.189 671,658.19 | 2,504,849,62
i 0.98684091 +Q_,;%_ -
116 20 11 1.1 12,689 ~-30hs e8| 671.658.3 2,50 Q
i - _965.21
0,1802163Y4
53h5.813% 670,692,98 24
j ] 0.98362700 +0.27 =0.683
116A 19 37 03,5 18,0U8 ~h268.12 670,693,2% 2,199 50,07
-2654.17
0.14s0h5ok2
892,388 668,038.81 | 2,194,320, 7
0, 892806149 40,35 ol
117 63 _13_In.0 23,917 _-h260.76 | 668,039.16 | 2,U94,320.03

Fi1oure 29.—Computation of coordinates.
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COMPUTATION OF COORDINATES

Traverse line ¥ox _Monore to_Genoa
State _Nebraska (asouth) County _Platte and Nance Initial Station __Monroe
Year _ 1934 Month _ January - March Closing Statlon _ Genoa
Station Azimuth Grid. kegx Lat. Latitude Departure Grid Coordinates
Plane Distance kegx cos Az Feet Feet y X
Feet kagx dist. Feet Feet
Eggx sin Az
[} [ [ agx Dep.
117 -2854, 20 668,078,481 | » uol z00.74
_ 0. 9U7aUNZD 668 029 16 | 2,40k %2003
3012,%21 665,180,071 | 2 1403 358, 76
. . 0,31932780 +0. 40" 0.. 30
1194 18 37 20,2 26,950 ) -961.98 665,184 .01 1 2 04037, 357 96
i -1694.58
0,22779576 i
7439,018 663,489 .43 2,486,115,.32
4 0.9737089%4 20,71 2,02
1198 76 Lo 857.6 EUPET-E) — 293 . 00 1463 020 0L | 5 Lgr 114 20
_ . -2711.60 i
0,68150074 - .
2978.867 660,777.83 | 2, 483,203,852
0.73181742 ] +0.57 =1.14
1]9 47 Q0o 20,z 2% IRA _ ~2911.80 660,778,040 | 2 13z 200 3&
~2285.08
0.8h7291112
2665 .459 1658,492,75 | 2,44]1.,831.27
0.51182695 +0.61 -1.21
IZ2TA 320 Ko Qo 11,033 =1372.2% e gz 25 | 2 U8, 830,06
=3209.31 _
0, 26598985 ;
12065.528 655, 283 uh 2 47Q+200 39
0,96397583 0.79 ALY
i2] 74 3 07,2 05,097 ~11630.88 655, 284 23 | 2,470, 198 82

FIGURE 29.—Computation of coordinates—Continued.
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COMPUTATION OF COORDINATES

Traverse line Xxx Monroe to Genoa

State __Nebraska (south) _ County ,Elgtte and Nance Initlal Station _ Monroe
Year ;91& Month Janugry - March Closing Statlon _ Genas
s-'tation\ Azimuth Grid fxgx Lat. Latitude Departure Grid Coordinates
Plane Distance fxgx cos Az Feet Feet y x
Feet orx dist. ) Feet Feet
% s8in Az
(] ’ " Dep. -
121 -1533.69 655,283. 4% | 2,5470,200.39
0.5 7734 655 ,284.23 2,470,198.82
A368,235 650, 709. 75 2,%63,1066.085
0. 8Los2U458 40.91 —]h. 82
122 7 11 IOh.0 61,467 ~7033.71 | 650,750.66 | 2,0463,164.86 :
-3599,27 i
0,98781610
36432, 664 647,150 .08 | 2,462,599.63
| 0.158862564 - 40,96 ~1.93
1224 & %57 111 65,111 - 867,05 (647 . In1.40 | 2. 482,897, 7
- .79.11
0.02076502
3809,671 647,071.37 | 2,458,790.78
0,99978438 +1.02 -2.0k
Gepoa | 28 U 36,6 68,920 -3808.85 1807 .072.29 | 2,458 ,788.74
647,072.29 2.1#58.785.74
Discrepancy] -1.02 +2.04
X _Factor = |-2,9500F x 1072
: T Faciar = WI.H7998 X 109

FIGURE 29.—Computation of éoordinates—Continued.
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OEPANTMEINT OF COMMINCE ,
e PLANE COORDINATES
potum . North American 1927 Projection . heambert Soulh ... state. Nebraska.
x Coordinate  Coordlnate
Station 5 o Asimuth Mark Statlon Y Ardmuth Mark
Foet . ) Fest . .
Columbus., Menrcipal. 2,586, 47740 (21A 2,481,830.06
waber tank 648 4234, @58.493.36..
Menroe. 2,513,984.24.] 291...51... 459 |Columbus, torcga. .12 2,470,/98.82
67772565 waler tank ©55,284.23
1158 2,511,092.97 122 2,463,164.86
. ©77,627:.94 - %50,250.60
115 2,508,79494. 1224 2,462,59170
472,304.80 L42451.9Y.
A 2,904,849.24 Genoa oo | 2,458,788.74 ] 221 58 Mo 4 | Reterence
671,658.38. 647,072.39 wark..ne.d
LieA 2,499,580.91 Genon, water tower | 2,.484,19555
@70,%93.25. 655,855.78
i 2,494,320.93 !
©£8,039.16
HIA 2,493,352.9%.
o5, 18441
(128 2,486,4/4.30
663,4899Y
12 2,423,202.38. .
$60,778.40 -

ot svncaawint se

CITine ssrica eme -

F16URE 30.—List of adjusted coordinates. .

011

AMAYAS OILHAOED ANV LSVOD ‘S °'Q



TRAVERSE COMPUTATION ON THE LAMBERT GRID 111

Plane coordinates on Lambert projection

State Mebraska(southBtation _Curtls

P .
6= 51718 3%.992 A= 97" 19 56.679
__Tabular difference of R for 17 of ¢ =101 . 20567

:R ( for min, of ¢ ) 2%,995,745.59 y' ( for min. of ¢ ) 595,038.27
- |-Cor. for sec. of ¢ |~ ___3,440.18 | Cor. for sec. of ¢ + 3,440.18
.R 23,992,303,41 Y 598,478,45
- YL (=2R sin? §) +  7,401.24
0 ( for min. of \) +_1°25 56.7605 || y 605,879.69
. Cor. for sec. of X - 33.2493
o + 125 2%,5112 |8 0 ‘o’ 47,7556
For machine " For machine
Q" computation computation
Hop9-
Hogo Leslog- 2- ~9-69897000=__
 ee-—sin-@ sin @ 0.0248369290 _ lieg sin-g-| sin £ 0,012419422%
HogR- R sin § 297,970.55
Hogxt fog-sin"—4] R sinz?g 3700,622
X _Rsina 4595,895.14 lieei- . [2Reino/p 7401.24
: 2,000,000.00 fl-ieg-2. -0--30103-660-
X 2,595,895,14 || topy

x = 2,000,000.00 +-R sin 6
y=y +2Rsin? §
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, y’, and 8 are given in special tables

Fieure 31.—Computation of coordinates from geographic position.



112 U. 8. COAST AND GEODETIC SURVEY

TRAVERSE, COLUMBUS TQ CURTIS—Continued.
List of angles

Station From station— To station— Angle

Azimuth mark 170 55
Columbus 228 41
1 153 43

L3I0
AR 3
C-¥3 1

H
o
L=
3
EhmBN 838

WO IL OB WO 00=3

_
B
[
[=-1
SXSEE

_
o
(]
8
BBBEN

_| Columbus municipal tank____. 17 18

Computation of grid azimuths

. : Seconds of
. Azimuth and | Correction

Stations angle for closure ;‘;‘;‘;ﬁfg

- o ’ " rr ’ ’ ”
Columbus to azimuthmark ____________________________________ 180 59 36.0 | ___.__..._- 36.0
ZAzimuth mark to 1 170 55 36.5 +0.7 37.2
Columbusto }. ... PO, 351 66 12.5 | ____._____. 13.2
1to Columbus. oo 171 55 12.5 | ..o 13.2

o
o

BBR RBE BBE YBr BHB BRER 2R8 BRE ERS L%
WOW WID Oy O RO OOD O =i~ o 00w

AtColu.mbus to 2_




TRAVERSE COMPUTATION ON THE LAMBERT GRID

Computation of grid azimuths—Continued

113

. : Seconds of
: Azimath and | Correction
Stations angle for closure ‘:&?&ﬁfg
< ’ ” " 14 r”
L 12 - O 203 02 35.8 |--cemoo-a-—- 43,2
...................... 132 47 56.6 +0.7 57,3
335 50 322 | c-moeea--- 40,5
155 50 322 {.ccoeinoaa- 40,5
195 04 40.2 +0.7 40,9
350 565 12.4 |-aoieeno- 21.4
10to9A 170 65 124 .. .. 21,4
Z9A to 1. 188 36 54.4 +0.7 55,1
0to 1t .. 359 32 06.8 | -oocoao 18,5
i1to10._._..__.. 179 32 06.8 |..oo—.._. 18. 5
£10to 11A . _ 148 16 47.6 +0.7 48,3
11tol11A_____. 327 48 544 |- 49 04.8
147 48 B4.4 | --coeea .- 49 04.8
171 62 22.9 +0.7 2.6
319 41 17.3 |- 28.4
139 41 17.3 |ceceiaaa - 28.4
219 54 13.7 +0.7 14.4
359 35 310 |-ccomeenao.- 42.8
178 356 810 cceeeooaoo- 42.8
132 20 20.5 +0.7 21.2
311 66 BLb e 56 04.0
131 65 6L.6 |ceeveveo.-- 56 04.0
198 17 48.9 +0.7 49.6
330 13 40.4 ). ... 53.6
150 13 40.4 ). _._. 53.6
17 18 19.8 +0.8 20.4
Curtis to Columbus mumcmal tank 167 82 00.2 |- 14.0

Fixed azimuth.
Discrepancy....

Reduction of lengths

[Average elevation=1,500 feet. Elevation factor =0.99992829]

. Taped Geodetic Grid Grid
Section length length factor length
Feet Feet Feet
2,513.835 1 2,513,655 | 0.90909561 2, 513. 545
8,206. 503 | 8,205.908 . 9999544 8, 205. 530
1,415,413 | 1,415,312 . 9009529 1,415. 245
4,015.372 | 4,015,084 . 9909519 4, 014. 891
3,855.744 | 3,855,468 . 9999505 3, 27
2,861.519 | 2,881.314 . 9099494 2, 861. 169
3,084.769 | 3,084 . 9009485 3, 084. 339
4,192,774 | 4,192.473 .9990472 | 4,192 252
. . 9999461 2, 537. 440
. 9999452 2, 400. 136
. 0000444 3,143,907
. 0999436 2, 418. 463
. 9909428 3, 385. 568
. 9999417 3, 370.887
. 9999406 4, 619, 162
. 4,208.084
.0099388 1 . 2,518.476
9999381 |  3,828.103
. 0999372 5, 281. 266
. 0090372 5, 190. 741
. 9990372 5, 387. 658

1 Grid factor used same as on 13A to Curtis.



E . COMPUTATION OF COORDINATES
Traverse line de-. Colunbus to Curtis

State Nehraska - South CountyPlatte and Butler Initial Station _Columbue

419!

Year 1934 Month March Closing Station Curtis
8tation| . Azimuth . Grid kag. Lat. Latitude Departure Grid Coordinates
Plane Distance ke, cos Az Feet Feet y ‘X
Feet kag. dist. Feet Feet
[ . 8in Az
. " % Dep.
Colutbus . -2488,.59 666,822.48 2,589,389.50
. 0.99007360 .
- 2513,645 664,3%%,89 | 2.989,742,78
0.,14054088 £0.09 -0,16
1 381 55 13,0 [ 20914 ' +353.28 004 ,3%3,80 | 2,589, T40.62
-6297.28 ]
0.7591173%2
8295,.830 658,0%6.61 2,584 342,77
i 0,650953%83. _=0.38 _ -0,71.
2 40 3¢ 48,8 | 10,800 =2400,01 [658,036.2% | 2 884 345 NA
' . =1371 .14 _ _
0.96883381 .
14315,245 656,665.47 | 2 583 992,20
0., 24771162 ~0.4% -0.80
3 14 29 31,7 1 12 o004 =380.57 6558,665.0L | 2 882 991 40
~3848,34 .
0.95851612 .
4014,891 652,817,1% 2,582,847.80
0.2850383%1 =0,57 =1.06
SR 116 =3 300 | 16 239 =1144,40 6582 816,86 1 2 882 RiA,.74
j -385%.08
0.99943101
3875.277 648,064,05 | 2,582,977.83
. 0.03%72888 =0.71 =1.32
%58 04 01.6 | 20,09% $130,0% 48,963,240 1| 2,582 9TC, 80

F1aURE 32 —Computation of coordinates..
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Traverse line ¥Ne.
State Nebraska - Sout

COMPUTATION OF COORDINATES

Curtis

County Platte _and Butler

Initial Station Columbus

gy IgIgNVT THL NO NOILVLAdWOD HESHAAVEL

Year 1934 Month March Closing Station Curtis
8tation Azlmuth Grid keg. Lat. Latitude Departure Grid Coordinates
Plane - Distance kog. cos Az Feet Feet y X
Feet kgg. dist. Feet Feet
| keog. sin Az
0 " 2%. Dep.
3B -2316.44 648,96%4,05 2,582,977.85
0.80961386 648,965.34 2,652,976.51
2861 ,169 646,647.61 2,584,657.23
0,58696285 -0.81 -1.50
5 324 03 29.6]1 27,556 $1679,40 646 646,80 | 2,584:655.73
-3083,60
0,99974408
3084, 389 j 6473, 864,01 2,584,727.01
0.02262238 -0,92 =-1.71
DA 358 42 13,41 26,040 460,78 3, 563.00 2 &84 708 30
i 4191 .22
0.,99975267 .
4192 ,952 £39,372.79  [2,584 820,24
0.02223948 -1.06 ~-1.98
7 258 43 %2 .4 20,232 493,23 039 . 5T1L.73 2,584 818,26
~2536.79
0,99974498
3EX7.540 656,836.00 | 2,584 B77.54
0,02258264 -1.15 =2.15
TA B8 472 21,6 32,770 . +57.30 636,834.85 | 2.584,875.39
=2399.71
0.99982085%
5400,136 634,436,290 | 2,684 003,0]
0.018043%94 ) =104 =2.30_
g 268 &4 S2.%]  35.170 345,47 634 1435 .05 | 2,884 .920.7]

FIGURE 32,—~Computation of coordinates—Continued.
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COMPUTATION OF COORDINATES

Traverse line Ne.Columbus to Curtle
State Nebraska - South

County Platte snd Butler

Initial Station _Columbue

Year 1934 Month March Closing Station Curtis
8tation Azimuth Grid Xog. Lat. Latitude Departure Grid Coordinates
Plane Distance tog. cos Az Feet Feet y X
Feet iog. dist. Feet Feet
kog. sin Az
0. " ¥og. Dep. .
8 —2893.01 634,436,029 |7,58%,9235.0L
0.92019541 634,435,05 2,584,920, 71
3143.907 631,543,28 2,5863,592.30
0.391459322 -1.35 =2.81
Q 23 02 13,5 | 38,3154 —1230.71 631.541.93 | 2,583,689.79
-2204 .87
0,91243881
2416,.463 629,338.41 | 2, 684,681.15
0.40921317 ~1.4% —2,67
QA 235 B0 40,5 40,730 $988,.85 629,326,952 2,584,678 .48
~3323,42 .
0.98747615
3365.568 626,014,99 2,585,212.13%
0.15776838 =1.55 =2.89
10 350 55 21 4 Ad QQA 530,98 826,013,410 2,585 209,24
~3370.78 :
0,99994748
2370.587 622,644,211 2,585,239,.32
0,00806479 -1,67 3,11
11 250 32 16,5 47,467 +27.19 602 . 642,54 2,586, 236,21
-3909.48
0.854636053
4619.162 618,734,732 | o 587 £9Q 21
N,53261041 =1.83 3 4
_11A 327 49 04,8 | £2,086 42460 ,21 &18 7%2.90 | 2,587,696.12

Fieure 32.—Computation of coordinates—Continued.

911

AHAYAS JILHEAOHY ANV ISV0OD 'S ‘N



COMPUTATION OF COORDINATES
Traversge line e, Columbus to Curtls

State _Nehraska -~ South County Platte and Butler

Initial Station Columbue

Year _ 1934 Month March Closing Station Curtls
Q
8tation Azimuth Gria Kag, Lat. Latitude |- Departure _Grid Coordinates
Plane Distance k. cos Az Feet Feet y x
Feet kag., dist. Feet Feet
o . " sin Az
%. Dep.
1TA . -3208.96 18, 734.75 _12,587,6992.52
: 0.7625692% 618,732.90_ |2,687,696.12
4208 084 15,525,777 - 12,690,431 ,77
0. 646906681 ._=1.98 ~3.69
12 219._41 28,4 ©p 294 +2722.20 _ Bi&.523.79  12.500.418.08
. =2518,41
.} 0,99997504 :
2518.478 613,007,336 2,590,439.56
0,00706465, -2.07 ~%x,85
13 %RQ 35 45,84 58 819 F17.79 615,0U5.29 12,590,425, 71
: -2558,30
0.66827989
3828.19% 610,3%9.06_ 15 293, 287.39
0.74390997 -2,29 ~4,1)
134 311 856 0L, 62,641 +2047.80% 0I0,5546.86 2.593,28%,28
-4566.98
0,8680%90%
5261 .,266 605,882,08 12,595,899,59
. 0.496495836 -2.39 Y
Curtis | 39" 1% 83,4 67,902 +2612.20 605,879,69 2,595,895,14
605,879.69 |2,595,895.14
screnancy +2.79 44,45
% Factor{= -6.55356 ¥ 105
y Factorls -3.51978 j 10-5

FI1GURE 32,—Computation of coordinates—Continued

argd JHFINVT THL NO NOILVIAdWNOT ASHHAVWLL

AR



118 U. 8. COAST AND GEODETIC SURVEY

TRAVERSE, COLUMBUS TO CURTIS—COnti-mled
Computation of fized grid azimuth

CURTIS TO 13A

z v
Feet Feet
18A . 2, 593, 283.28 610, 446. 86
Curtis_.____________ 2, 595, 895. 14 605, 879. 69
Az and Ay___. —2,611.86 +4, 567.17
log Az =3.4169499
log Ay =3.6596471
log tan o =9.7573028 — 10

a = 20°45'51'".3
_ Grid azimuth=150°14/08"".7

Computation of coordinates of 13B

Stations Azimuth and angle
-] ’ ”
Curtisto13A_________.....__ 150 14 08.7
Z13A to 13B__ .| 58 19 510
Curtisto 13B___..____._____. 208 33 59.7=ay
8, =>5387.658
sin «;=0.47817971 cos a; =0.87826202
z v
Feet Feet
Curtis___......._... 2, 595, 895, 14 605, 879. 69
Azand AY........_. +2, 576. 27 +4,731.78
13B. __. _______ 2, 598, 471. 41 610, 611. 47
-1
el
Stations Azimuth and angle.
o ’ 17
13A to Curtis_......ooooeon. 330 14 08.7
Z£13B to Curtis.._ .| 62 03 10.5
13A to 13B 268 10 58.2=a;

8,=5190.741
sin a;=0.99949710 cos a;=0.03171022
T ]
Feet Feet
1BA. . 2,593,283.28 | 610, 446.86
Azand Ay-.__._.____ +35,188.13 +164. 60
T 18B.eooo.. 2,598,471.41 | 610,611.46




TRAVERSE COMPUTATION

DIZARTMENT OF COMMERCR
E4. Jsa., 1929
1—-nn
NO, STATION
2-3
1 Curtis
2 13A
128
1-3
12

OSCEOLA TO COLUMBUS NORTHWEST POWER & LIGHT CO. SsTACK

ON THE LAMBERT GRID

119

COMPUTATION OF TRIANGLES

State:
OBSEBVED ANGLE ~ CORR'N Srzma Sramii  FLANE ANGLE
58 19 52.0 -1.0
62 03 1.5 .1.0
59 36 59.5 -1.0
=3.0
03.0

T Sraxa’t  PLANE ANGLE

5191.439 3.7152878
51.0 0.0700226

10.5 9.9461420
58.5 9,9358382
5388.382 3.7314584
5261.973 3.7211486

F1aurE 33.—Computation of triangle for Curtis.

TRAVERSE, OSCEOLA TO 26

Computation of fized grid azimuths

Columbus North-
west Power &

Feel

Light Co. stack___| 2, 586, 534. 06 648, 402, 32
Osceola____.._..___ 2 534 639, 91 581, 919. 12
Azand Ay____| +51,804.15 | -+66,573.20
logAz =4, 71511841
logAy =4, 82329943
log tan « =9. 89181898 —10

= 37°56’11"". 8
Grld azimuth=217°56"11"". 8

28 TO 27
z )
Feet Feet

b1 S 2, 518, 767. 54 673, 683. 19

b S 2,520,147, 72 672, 486. 83

Arand Ay.... —1,380.18 +1, 196. 36
log Az =3. 13993573
log Ay =3. 07786188
log tan « =0. 06207385

= 49°04’50°’.8
Gnd azimuth =130°55"09"".2



0c1

DEPARTMENT OF COMMERCE
Bty PLANE COORDINATES
Datuin _North-Americen. 1922 ._Projection ... Lamberd. Seelh State . Nebroska.
x Coordinate + x Coordiuste
Btation Asimuth Mark Btatlon -
¥ Coordinate ¥ Coordinata
. Peel ) ’ . Feet
Colombus. .. .| 2589309.50| 80 59 36,0 | Reforence. | 2 2.584,920.71 N
466, 82248 LMark. Ao 634, 43505,
I 2,589, 14R.62 9 2,583,689.79 » X ¥
¢
¢64,.333.80 631,.541.93 i 3 £
. g\
2 2.584,.342.96. 94 2,584,678 18 3 ‘§
6.54,036.23 29, 336,98
Q
3 2,583,99.0.10 /0 2,885 209.24 Ry
6.56,.66.5.04. ©26,013.44. 2| o
.
34 2,5828496.74 i 2.585.286.21 N
052, 86.:5% 422 642,54 3
: T Yo ixw
kY 2,,582,976.51. /LA 2,587.696.12 CI% ISR
648,963.34 48,7320 Ex ‘%'f AR
JheEs 153
Nt
x 2.584,655.13 12 2,590,418.0%. HHIERRER
040, 616.80 415,523.79 P I IR Y
54 2,584, 725,30 13 2,590,.435.71
64.3,56.3.09. 413,005.29
7 2,584, 81826 A 2,593,283.28 g
639,371.23 @10, 6.8 E
2
74 2,584, 87539 Ceolumhus.  Municipal | 2,586, 47749 Tl
$.36,834.85. water_ tank 64%,49/.34. d o

48, Cavtansrat PRUNTISL 1 TIRA1 190A

FIGURE 34.—List of adjusted coordinates.
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TRAVERSE COMPUTATION ON THE LAMBERT GRID

Plane coordinates on Lambert projection

State Nebraska ( south Station

121

Oscenla

6= 41° 14 51.558 3 o 97°33 '20.150

Tabular. difterence of R for 1" of ¢ = 101.2038%

_R ( for min, of ¢ ) 24,020,0%2,67 -l v ( for min, of ¢) 570,749.19
_Cor. for sec. of ¢ = _5,217.87 | Cor. for sec. of ¢ +  5,217.87
R 24 .014,814.80 | 575,967.06
vy (=2R sin? §) +°__5,952.06
6 ( for min. of \) 4+ 1°16 45.6563| 581,919.12
_Cor. for sec. of X = 13,2199 i
] 41 16 32.47364] % o 28 16,7182
Faor machine " For machine
[23d computation com
. g6
o6 jog-2 969897000
S-fer-6- Sfor—&
og-sine | sin @ 0.0222629205 |og-sing-] sin £ 0.0111321500
-togR- Rsin 4 267,336.52
dog—x- fop-a2ii—4 R sin® § 2976.0%0
Py __Rsin@a +534,639.91 |l jop-R- bpg1n®0/d 595206
- 2,000,000.00 [-eg—2- 036363660
x 2,5%4,639.91 |l tepye

X = 2,000,000.00+ R sin 8

y=y+2Rsin? §

y'= the value of y on the central meridian for the latitude of the station
§ = log of ratio for reducing arc expressed in seconds to sine

(see log tables)

R, ¥, ang 8 are given in special tables

FioURE 35 —Computation of coordinates from geographic position.



122 U. 8. COAST AND GEODETIC. SURVEY.

Plane coordinates on Lambert projection

. Columbus-Northwest Power
StateNebraska(southStation end_Light Co.,Smokestack
o= 4% 25 37.188 2= 97° 21 39.633

Tabular difference of R for 1" of ¢ = 101.20900

_R ( for min. of ¢ ) 23,953,236.63 y (for min, of ¢ ) 637,545.23
_Cor. for sec. of ¢ - 3,763.76 Cor. for sec. of ¢ +  3,763.76
IR 23,949 472.87 |y £41,308.99
y" (=2R sin? §) + 7.183.33
6 (for min. of X ) + 1 °24"38%053], 648,492,32
. Cor. for sec. of A -~ 26.002%
a + 1 412,020 % 0 _° 42" 06,0145
Q" o o " | otation '
Jop-6%
Hog-6" . elog—2 969897000
dog-sin-- | __sin @ 0,0244004780  Ljegsin§. lsin g1 0.01P2461578
Aog—R- L R sin § 293,289.02
togx- fog-sini—4L R sin® §. 3591,664
X" R sin @ 4586,534.,06 {l4ogR- T7183.33
2 -B-—3-0-+-03006-_ _

; 2,000,000.00 Hdeg
. , 2,586,534,06 | 4og-yz

x = 2,000,000.00 + R sin &
y=y +2Rsin? § .
y'= the value ot y on the central meridian for the latitude of the station
$ = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥, and @ are given in special- tables

F16URE 35.—Computation of coordinates from geographic position—Continued.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

TRAVERSE, OSCEOLA TO 26—Continued
Last of angles

123

: From To : From To
Station | siation— | station— Angle Station | gation— | station— Angle

R [ ’ ” . o ’ "
Osceola. __.| Columbus| 82......... 276 20 35.8 ) 43 47.5
North- 13 09.4
weoest 37 58.1
Power & 53 230.1
Light 42 42,8

Co.stack
58 52.5
10 03.1
47 19.3
29 419
14 12.0
25 59.9
26 28.6
09 44.7
Computation of grid azimuths
. : Seconds of
. Azimuth and | Correction

) Stations angle for closure ‘;"Z’i’;%tfg

. ° ’ 4 ” ’ "
Osceola to Columbus Northwest Power & Light Co. stack_______ i1. 8
£ Columbus Northwest Power & Light Co. stack to82.._ . 34.6
Osceola t0 82 .. el 46.4
82 to Osceola. . 46. 4
Z Osceola to 81- 20.9
82 10 81 el 07.3
BL B0 B2 e 07.3
/82 to 81C 37.9
8L to 81C e 45.2
810 t0 8. e 45.2
£81t081B.__ 410
810 to 81B e 26.2
81B 1o 81C i 26. 2
Z81C to 81A_ - 4.5
81B 10 81 A el 10.7
8IA to 81B_ 10.7
Z81B to 79 - 09 59.1
81A 60 79 e 09.8
TOto8lA . 09.8
£8lA to 7T9E_ - 20.1
79 t0 TOE el 38.9
T9E 60 79m e . 38.9
L7910 79D __ 32.5
79E to 79D_ ___ 11. 4
79D to TOF _ . e 1.4
Z79E to 79C. 53.8
79D t0 79C _ . e 05. 2
79C t0 79D . il 05.2
79D to 79B____ 43.8
790 80 T9B e 22 49.0
OB t0 790 e 358 23 01O} .. ... 22 49.0
Z£79C to 79A . 191 51 17.9 -1.2 16.7
70B to 79A. 190 14 189 ___..__.. 05.7

106911°—35——29
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Computation of grid azimuths—Continued

U. 8. COAST AND GEODETIC SURVEY

Azimuth and

Correction

Seconds of

Stations angle for closure g",ﬂz‘gfg
1 ”

TOA 10 T9B o cccmcccaeeas 05.7
L79B to 77 26.3
TOA 10 77 e eeem 32.0
T 0 T9A e memmmeeeman 32.0
LT9A to 76B. 21.8
TT 60 78B e 16 53.8
T6B t0 7. e 16 53.8
L7Tto 76A __ 47.0
76B t0 T6A .. eien 40.8
T6A t0 T6B e iecdeeas 40.8
£76B to 76__ 14.9
76A to 76 01 55.7
76 to T6A 01 55.7
L76A to 75 46.3
b (3 7 £ U R 45 42.0
76t076_ ... 45 42.0
L76to 7T5A__ 08.2
780 TBA L iiees 58 50.2
T6A 10 75 i 58 50.2
£75t073____ 56.9
75A t0 73 36 47.1
73 to T5A . 36 47.1
L75A to T3A. .| 239 53 30.1 -1.2 28.9
7310 TBA e 223 30 38.7 |ecammecomeae 16.0
T8A 10 78 o e 43 30 38.7 lococeea_- 16.0
LT3 to4l____ .| 134 42 42.8 -1.2 41.6
T8A to ) o 178 13 21.5 [ocaomeaaee 12 57.6
41 10 T8A - e 358 13 2154 ... 12 57.6
268 58 52.5 —1.2 51.3

267 12 14.0 |- .. 11 48.9

40 to 41 11 48.9
L4l to 41A . _ 0L9
40 to 41A 21 50.8
41A to 40_. 21 50.8
£40 to 41C 18.1
41A to41C_____ 08.9
41C to 41A 28 3 08.9
Z41A to 41B 60 . . 40.7
410 t041B . s e 88 39 18.3 ... ___ 38 49.6
41B t0 410 e 268 39 18.3 | .__________. 38 49.6
£41C to 41D 225 14 12.0 —1.2 10.8
41B to 41D . . i 133 53 30.3 j. oo 00.4
41D to 4B e 313 53 30.3 Jooo___- 00. 4
£41B to 41E 202 25 59.0 -1.2 57.8
41D to 41E 156 19 29.3 |- ceae. 18 58.2
41E to 41D 336 19 29.3 | . _oooo_._ 18 58.2
L41D to 26 217 26 28.6 —1.2 27.4
41E to 26 193 45 57.9 |ocmceeoo—ao 25.6
26 to 41E 13 45 57.9 |- cocmeeea- 25.6
ZL41E to 27 117 09 44.7 -1.1 43.6
26027 oo ___ 130 55 42,6 |-acooo_- 09.2

Fixed azimuth 130 55 09.2

Discrepancy-.- F3304 | eean




TRAVERSE COMPUTATION ON THE LAMBERT GRID

125

COMPUTATION OF TRIANGLES

Form 25
E4, jan, 1929
State:
n—nn
& & SIS .
o. STATION OBSERVED ANGLE ~ CORR'N SrEENL Smmt  SLANE ANGLE LOGARITEM
23 4886.18) 3.6889962
1 A 52 06 k0.5 =3.037.5 0.1028153
2 yp 67 23 146.5 -2.9 43.6 9.9652862
3 e 60 29 k1.9 -3.0 38.9 9.9396717
1-3 5716.072 3.7570977
1-2
0509 .
F1GURE 36.—Computation of triangle for Osceola.
Reduction of lengths
[Average elevation=1,550 feet. Elevation factor=0.99992590]
Section joaped | Geodelic | arid factor | Grid length
Feet Feet Feet
1,494, 531 | 1,494.420 | 0.9999318 1,404. 318
3,211,256 | -3,211.018 . 9999322 3, 210. 800
1,871,373 | 1,871.234 . 9899325 1,871.108
5,474.295 | 5, 473. 889 . 9999331 5,473. 523
2,965.783 | 2,965. 563 . 9999341 2, 965. 368
2,708.957 | 2,708.756 . 9990348 2,708. 579
5,417.210 | 5,416.809 . 9999356 5,418, 460
4,973.840 | 4,073.471 . 9999364 4,073. 155
2,050.197 | 2, 050. 045 . 9999376 2,049. 917
2,517.969 | 2,517.782 . 9999380 2,517,626
3,094.123 | 3,003, 894 . 0999388 3, 003. 705
3,349.088 | 3,348,840 . 9999396 3, 348. 638
2,912,562 [ 2,012,346 . 9999405 2,912,173
7,253,514 | 7,252.977 . 9999419 7, 252. 556
2,801,189 | 2,800,981 . 9999438 2, 800. 824
3,256,333 [ 3,256,092 . 9990449 3, 255,913
4,403.344 | 4,403.018 . 9099462 4,402, 781
9,151,587 | 9,150,909 . 9899483 9, 150. 436
3,696.579 | 3,696.305 . 9099499 3, 696. 120
6, 548.172 | - 6, 547. 687 . 9999521 6,547,373
2,165, 114 . 9999527 2, 165. 012
3, 080. 167 . 9999535 3, 080. 024
5,715. 648 . 8999538 5, 715.
4, 886. 119 - 9990550 4, 885. 899
3, 779. 165 . 9999558 3,778.998
3, 215, 380 . 0999574 3, 215. 243
2, 446. 355 . 9999582 2, 446.
Mean latitude 41°22’. 5

log A
log B

log A+log B

% (log A+log B)

log constant
% (log A+log B)

log R,

Elevation factor

8. 5090835 —10
8. 5107469—10

=17. 0198304—20

8. 5099152—-10

= 5.8304093
= 8 5099152—10
= 7.3204941
=20, 916, 300

20, 916, 300
=20, 917, 850

=0. 99992590



Traverse line Nox Qaceola ta 26
State _Nebraska (south) County __PolK and Platte

COMPUTATION OF COORDINATES

Initial Station __Osceola

fear 1934 Month January - March Closing Station _ 26
Station Azimuth Grid Ao Lat. | Latitude Departure Grid Coordinates
Plane Distance X:08x cO8 AZ Feet Feet y x
Feet fogc dist. Feet Feet
% sin Az
o ' " Dep.
Osceola +1043. 27 581,919.12 [2,534,639.91
1 _0.69815947 i
140l 214 582,962.39 2,533, 570 o7
0.71594189 +0.05 o1
&2 1304 16 -4, 1 1,490 i ~1065.84. 1 782,962. 44 (2,733, 570 03
+3202.86 )
- 0.99752578 ~ -
2210, 800 586,165.25 12,533, 34‘* 3b
0.0703015K2 . +0.17 =0.
g1 175-54-07.3 4,708 = 22h. 72 1586,165.02 17 033 30 ?3
+$1865.33 il
0.99691171 -
1871,108 588, 03038 2,533,197,
0.07853062 . +0.2 -0.1
81C 117520 45,2 6,576 . - 146,94 3 X 2 .
" 45309.56
—_0,97004kkR .
‘5i473,.623 - 593,340,104 [2,531,867. 704
0.214292751 40,43 -0.32
f2IB 1168 -8~ 24,21 ~ 12 0RO ~1329.67 16593 . 3U0.R7 [2,”31 €67, 542
1 - +2R91.13 .
0.87379745 . .
2965, 268& 595,931.27 2 530 Uo5 7]
0. 486290085 . j 30.53 =0 329
g1A | 150 - 54 _10.7 15,0158 -1442.03 | /95,93) .80 [2 520 W25 20

FiaurE 37.—Computation of coordinates.

9¢1
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Traversee line unx_Qﬂgegla_&p 26

COMPUTATION OF COORDINATES

aad TIFGNVI THL NO NOLLVIAdWNO) ASHEAVIL

State County Polk and Platte Initial Station _0O8ceola
Year _ 1934 Month January - March Closing Station 26
Station Azimuth Grid Jxog, Lat. Latitude Departure |. Grid Coordinntes
Plane Distance xbogk. cos Az ‘Feet, Feet
Feet Axogx. dist. Feet Feet
sin Az
0 ' " % Dep.
81A : 1 +2702.21 595,931.27 [2 530 425,71
0.99764779 - . [595,931.80_| 2,530, 425.3%2
2708.579 s 598,633.2?"-2 530, 2ﬂ6’04
0. 06864831 - +0.
76 176 -0%-09.8 17,728 > — = 185.6] |R08.634.11 |2 530 23758
452562.37 i
0.96970514 — - ) - :
541 6,460 603,885.85 | 2,528,916,92
0. 242784 > . +0.82 -0.60
79E 165 =51 - 38,9 23,1 - ~-1323.12 60'5,886.»61 2 h28,916,32
+1783 .76 .
0.96191564
4977 156 1 608 669 61 | 2,527,557. 5’
_ : 0. 27334649 i 4+1.00 - -0, 73
29D 116l -0/ -3 .4 28,113 i . -1359,39  1@0&, 670,61 557 tEG AD
+2049,.57 o : e o
0.99983255 -
20lg 917 : 610,719.18 | 2,527,520.02"
: 0.01829473 i +1,07 I+ -0. /9
729C 1 178 - R7 -08,2 20,163 ' - 37.51 610,720,258 2.h27.819,23
+2516.62
0.9996001) . -
2517 .626 613%,235, 80 2,827 U4, 86 .
7 0.02856872 : S 951 -0,85
7981 178 -~ 22 ~ Q0 22 _AR) ] - 71,16 613,238,906 | 2,527 4id 0O

- F1IGURE 37.—Computation of coordinates—Continued.
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COMPUTATION OF COORDINATES
Traverse line ¥Ne-. Osceola to 26

StateNebraska - South County Polk & Platte Inltial Station Osceola
Year 1934 Month _Jan,. - March Closing Station 26
Station| Azimuth Gria bog. . Lat. Latitude Departure Grid Coordinates
Plane -Distance BoX. .08 Az Feet Feet y X
Feet Bog., dist. Feet Feet
B, sin Az
o 1. kegx Dep. .
= 5E I +3044.48 61%,235.80 [2,527,448,86
. |0.98508751 _ 613,236,96 12,527 ,448,01
) 5093.705 ' ' —_1616,260,28"]
N _ 0.1 7768449 +1.27 ~-0.9
19A . [190-14-05,7 39,775 N +549.70 616,281.55 [5.527,997.62
. - / . +3105,36 . ) :
0.92735085 _ : .
3348 ,638 _ 619,385.6% |5, 506,745,52
R - {0.37419301 . 41,39 - ~-1.02
77 168-01-32.0 59,123 -1253.0% 619 =87 .0% 1o Eo8 ThL B0
) . ) . $2855,.90 i ]
- 0,98067750 X
2012,17% : 622,241,54 |2, 527,%15,8%
. 0.1956314Y +1.50 -1,10
6B T191-16-5%,8 42,0365 L i 569,71 622 243,04 12 527 314 13
] 1B .. +7250,48
10.99971351 S
7252,556 : . . 629,492,02 12.527.141,.58
) ] 0,02%9436% 41.76 =1.29
—[0A 178=-37-40,8 49 288 . . i =173%,65 629 493,78 12,527 140,29
I +2799.17
) 0.99941025
- 2B00.824 ' 632,291 m&m&g__
. 0.03433850 +l. : =1.%
I8 |178-01-55.7 | 52,089 ~ =96,18 632,293,085 12 527,044 04

Frqure 37.—Computation of coordinates—Continued.
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Traverse line Ne.Qsceola to 26

COMPUTATION OF COORDINATES

Btate Nebraska - South __  County _Polk & Platte Initlel Station . QOsceola.
Year 1934 ‘Month _ January - March Closing Station _26
Btation Azlmuth Grid Logx Lat. Latitude Departure Grid Coordinates <
Plane Distance iXEX cos Az Feet Feet ¥ X 5
Feet ‘fxpx dist., Feet Feet n
sin Az =
o ¢+ %Depr , Q
76 - +3160.39 632,291.1G | 2,507 048,40 g
0.97342591 632,293.05 | 2,527,044.04 =)
3265.,913 . 1635,460,%8_| 2,526,299,79. =]
.0,22900218 _ 41.97 =1.45 g
75 T66-45-52,0 55,345 =746, 61 1635 462,55 | 5 626.508:%34 <
+4400.15 : . : B
U. 99940258 - Z
4402.781 639.860.73 | 2,526,451.96
0.03456130 $2.1% -1.56 =1
T5A | IBI-58-50.2 59, 757 3152.17 639,862,806 | 2.526.450.40 2
. i ) +E778.73 . =
0.95937842 . jos]
9150,436 | 648,639.46 | 2,505,870.40 2
0,28212240 42,45 -1,80. . =
Vi) 163-36-47.1 68898 —2581. 54 B48. 64101 | 2,503.868.620 1 E
+2680,87 . )
0. 72532097 ) =
3696,120 651,320,353 | 2,506,414, 87 =
N 0.68841084 42,59 =1,9 H
738 [ 223-30-16,0 72,59% +0544, 55 651,322,92 | 2.€256 412,07 @
$6544 ,20 =
0.99951529 : 5
6547.373 i - 657,864,583 1 2,506,211.04
: 0.C51135164 $2,82 =207
I 178-12-57.6 79,141 =20%.83 657,867,255 | 2.526,208,97 !

FiGurE 37.—Computation of coordinates—Continued.
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" Praverse line Ne.QOsceola to 26

State Nebraska - South

COMPUTATION OF COORDINATES

County _Polk & Plstte

Initial Station Osceola

Year _1934 Month _ January - March Closing Station 26
Station Azlmuth Grid B8, Lat, Latitude. | Departure. Grid Coordinates
Flane Distance Kag, cos Az Feet Feet Yy x
Feet | Ekag. dist. Feet Feet
__gﬂﬁ;_élﬁ_éé._
. c ¢+ " BX. Dep.
41 +105,88 657,864.53 | 2,526,211.04
. 0.C4890352 j 657,867.35 1 2,526,208.97
, o 2165.012 . : 657,970.41 [ .2,528, 373 536
. . 1 0,99880351 ] 42,90 213
40 267-11-48,9 - 81,306 ' +2162.42 1.657,973.21 | 2,528, 371 33
. e __+1648,73 .
| 0.53529782 ’ - '
.__3080.024 659,619.14 2,525,771. 88
0.84466%39 +3.01 -2.2
L1A 122-21-50.8 84,386 —2601.58 | 659,625.15 | 2,535 769, 67
. 45039,23 i
. 0.88169514 .
5715.384 ]  664,658.37 | 2,528,468.51
i 0.47181954 43,21 -2.3%6
4)C 208-09-08.9 90,102 42696,63 1 664,661,58 | 2,528 466,15
-115.36 :
0.02361017
4885.899 664,543.01 | 2,523,583.97
: 0.99972124 +3,38 . ~2.48
418 88-28_490,6 94,688 -4884.54 | 664 46,39 | o 523 681 49
. $2619.58
0.69319360
3778.998 667,162,59 | 2,520,860.25
_0.72075144 ] +3,52 =2.58
41D 133-53-00,4 98,767 =2723%,12 667,166,111 2,52Q.857.67

FiGURE 37.—Computation of coordinates—Continued.
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Traverse line Ne.Qsceola to_26

state_Nﬁhnaaka_z_égugg_____

COMPUTATION OF COORDINATES

County Polk & Platte

Initial Statlon _Osceols

Year _193%4 Month . January - March . Closing Statlon _26
Station Azimuth | Grid - kag. Lat. Latitude Departure Grig Coordinntea
Plane Distance . Kag. cO8 Az Feet, Feet y
Feet. _ kag. dist. Feet Feet
’ ] . 8in Az |
) o t E%s. Dep. .
41D ] . 42944, 44 | 667,162.59 | 2,520,860.25
. Q0.91577587 . 667,166.,1) | 2,520,857.67
%215, 243 . 670,107.03 | 2,519,568.72
: . 401689 ) +3.63 | . ~2.07
E 156-18-F8.2 101,982 ‘ -T29Y.53 | 670,110,6 2,519,566.05
, 1. $2376.08 i .
. 0.97131756 j
2456.7 672; 48 11 2,520,150.45
0, 23780645 , 3 ' 2 E2.73
26 19305-25.6 104,528 I58L. 75 | 872 486 83 520 147,12
: 1 672, 486 B3 ;520,147 72
=372 $2.73
X Factor = ;2.6149a;x 16°°
¥y Factor = h=5

13, 56006 X 1

FIGURE 37.—Computation of coordinates—Continued.
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DEPARTMENT OF CON MENSE
0.8, COAT Aty SEOOATIC STRVEY
Porm No. o8

Datum MQ‘/} American /927

PLLANE COORDINATES
Projection .__.é amber f ,_VcS\ ov l‘%

stare N Ebrasba. ...

AFANAS DILACOED ANV ISVOD 'S °QL

x Coordioate i x Coordinate }
Station I ” Asimuth Mark Station ¥ Comdinate Aslmuth: Merk
- 5 Fod g ‘ g Pt
Colvrmbys. Morthwast. | 2,596, 534,96, i X 2 527 5/9.03
LoerSlight Co., stack | 648, 492.32 _ - 610,720.25.
QOsceela., 2,534,39.94) 217 56 11.8) Colvmmbus Nudf) 198 2,527 44801
581,9(9.12 weeslh Rwor Sbgght . 6.13,236.9.
. [ Co, s hack —
82 2,533,570.03 194 2,527,992762
\582,9¢2.44 | G016, 28155
81 2,533,344.23 711 2,526,794.50
580,(65.42 @19,.382.03
gIC 2,533,197.24) 768 2,:£27.314.13
588,030.81 622 243,04
818 12,531,867 42 26A 2.527,140.29
593,340.57 629,493.78.
8LA 2.520,425.32 7 2 527,044,04
95,9380 0.32,293.05]
79 2,530,239.58 78, 2,526,298.34,
2598, 63414 635, 462.55
79E 2,528, 91632 15.A 2,826, 450.40
©93,886.61. 639,862.56
i 72} 2,527,556.80 13 2,:523,86862
@08, 6790l @48 6442/

Fi1GURE 38.—List of adjusted coordinates.
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DHPARTMET OF COMMENCE
8 MR W scoeTet

PLANE COORDINATES

Porm Mo 708
potum _ North. American. 1327 . projection . _kambert South —__ state. Nebraska
 Coordinate ) ] 2 Coardinate
Btation ¥ Coa ” Aslmath Mark Btatlon 5 - ™ Asimuth Mark
Foct . O 0 “lout
_13A 2,526,4/2.91
&5/,32292
7 2,526,20897]
57,8135
40 2 528,321.33
©57,973.31
HIA. 2 .525,762.61
659,622.45.
UG 2,528,645,
664 60158
Y18 2,523,581.49
w6H,8546.39.
Y10 2, 52085361
662,166.11
YLE 2,519,566.05.
©70,110.6%
27 2,518, 767,54
(673,683.12
26 2,520 142.72] 130 55 09227
©072,486.83

e
-0, dorrenacst s

Fioure 38.—List of adjusted coordinates—Continued.
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log Az
log Ay

log tan o

TU. 8. COAST AND GEODETIC SURVEY

Adjustment of Genoa waler tower

COMPUTATION OF GRID AZIMUTHS AND LENGTHS

Monroe to Genoa

Grld azimuth=60°57'14"". 5

log Az
log Ay

log tan ez

Gnd azimuth=341°13'45"". 2

log Az
log Ay

log tan a3

z 2
Feet Feet
Genoa._ ... 2, 458, 788. 74 647, 072. 39
Monroe._ ... ... 2,513,984, 24 677, 725 68
Arand Ay.._... --55,195.50 | —30, 653. 29
=4. 7419037 log Az =4. 7418037
=4. 4864771 log sin a;==9. 9416259—10
=0. 2554266 log s =4, 8002778
=60°57'14"". 5
Monroe to 73
z Y
Feet TFect
[ T 2, 523, 868. 62 648, 641. 91
Monroe. ....___._.. 2,513,984 24 677, 725. 68
Az and Ay...._ +9, 884. 38 —29, 083. 77
=3. 9949494 log Ay =4, 4636507
=4. 4636507 log cos az=9. 9762644—10
=9, 5312987 —10 log s3 =4, 4873863
= 18°46’14"’. 8
Genoa to 78
z v
Feet Feet
b S 2, 523, 868. 62 648, 641. 91
Genoa. __..__.._.__ 2,458, 788. 74 647,072.39
Az and Ay....| -+65,079.88 +1, 569. 52
=4. 8134467 log Az =4 8134467
=3. 1957668 log sin a3=9. 9998737—10
=1. 6176799 log s3 =4, 8135730

= 88°37/06"’. 5

Grld a.z1muth 268°37/06"".
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COMPUTATION OF GRID AZIMUTHS AND LENGTHS—Continued

78 to 784
z )
Feet Feet

TBA Ceeee 2, 526, 412. 97 651, 322, 92
[ T 2, 523, 868, 62 648, 641. 91

Arand Ay____ +2, 544. 35 -2, 681.01

log Az =3. 4055768

log Ay =3. 4282984

log tan ay =9. 9772784 —10

= 43°30'06’’.7
Gl‘ld azimuth=223°30706"".7

Monroe to 27

z y
Feet Fleet
b1 2, 518, 767. 54 673, 683. 19
Monroe.___...._.__ 2,513, 984. 24 677, 725. 68
Arand Ay____ 44, 783. 30 —4,042. 49
log Az - =3. 6797276
log Ay =3. 6066489
log tan a; =0. 0730787

= 49°47'52"".7
Grld azimuth=310°12'07"".3

Genoa to 1884
T y
Feet . Feet

122A L. 2, 462, 597. 70 647,151. 44
Genoa_ ... 2, 458, 788.74 647,072. 39

Azand Ay____ +3, 808. 96 +79, 05

log Az =3. 5808064

log Ay =1. 8979019

log tan o =1. 6829045

= 88°48’39''.9
Grld azimuth=268°48'39"".9
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COMPUTATION OF ANGLES OF TRIANGLES

: Azimuth and : Azimuth and
Stations angle Stations angle

o ? r ° ; .
Monroe to Genoa.___.___..__.._.__ 60 587 14.5 | Monroe to Genoa water tower..._. 53 43 0.9
Monroe to 73__. .| 341 13 45.2 || Monroeto 73 oo_......... 341 13 45.2
L7310 Genoa..ccemmcaccmeacoo 79 43 20,3 || £73 to Genoa water tower 72 29 16.7
Genoa to 73. ... 28 37 06,6 {| Monroe to Genoa. - ..o.......... 60 57 14.5
Genoa to Monroe. . 240 57 14.5 || Monroe to Genoa water tower. 53 43 0L9
ZMonroe t0 73 .euceemocoooo 27 39 52.0 || £Genoa water tower to Genoa.... 7 14 12.6
73 to Monroe... .- veccmacooammanoz 161 13 45.2 || Genoato73. . coooooooooeoo... 268 37 06.5
73 to Genoa. ._... ——-- 37 08.5 || Genoa to Genoa water tower._ 250 55 b53.4
£Genoa to Monroe............... 72 36 38.7 || £Genoa water tower to 73 17 41 13.1
Monroe t0 27 coooiiiiaa 310 12 07.3 || Genoa to Genoa water tower__.... 250 55 53.4
£ 27 to Genoa water tower.__..._. 103 30 64.6 || Genoa to Monroe 240 57 14.5
Monroe to Genoa water tower...__ 53 43 0.9 || ZMonroe to Genoa water tower. . 9 58 38.9
Genoa to 122A . ... ... 268 48 39.9 || 73to Monroe . cocooccooooon 161 13 45.2
Z£122A to Genoa water tower_ 342 07 13.5 || 73 to Genoa water tower. 100 18 25.4
Genoa to Genoa water tower 250 55 53.4 || ZGenoa water tower to Monroe.. 60 55 19.8
78t073A_ . 223 30 06.7 || 73 to Genoa water tower. 100 18 25.4
£73A _to Genoa water to -l 236 48 18.7{ 73toGenoa. .. ceeeemnn. 88 37 06.5
73 to Genoa water tower____..____| 100 18 25.4 || £Genoa to Genoa water ¢ 11 41 18.9

LENGTH EQUATION

Tabu- Tabu-

D L 4 }ar dif- b Lo %ar dif-
esignation 0g BN ‘erence esignation g and | ference

of angle Angle log sin { oflog of angle Angle log sin | oflog

for one forone

second second

Genoa to Mon-{ ° * ” e r
4,8002778 |-o-n-.. Genoato73. . |oooceoceao . 4.8135730 |.._....
7 14 12.6| 9.1002706 | +16.6 1 -] 162 47 08.5| 9.4712133 —6.8
150 37 28.0 | 9.6906674 =370 = 11 41 18.9 | 9.3066227 | -+10.2
3. 5912158 3. 5914090

0= —193.2— 98 1)+6.5 (2)+105 3)
+24 +19

5401
= 40, 77734
Number Comguted Adopted o
1 —7.62 -7.6
2 -+5.05 +5.0
3 +8.16 +8.2




TRAVERSE COMPUTATION ON THE LAMBERT GRID

DEPARTMENT OF COMMERCE
U S COAST ASD GEGDETIC 6WIVEY

B4
State:
No._ STATION OBSRRVED ANGLB
23
1 Monroe 79 43 29.3
2 3 72 36 38.7
3 Genoa 27 39 52.0
1-3
1-2
2-3
G
1 Water Tower 23.5
+1 2 Monroe 72 29 16.7
+2 3 73 60 55 19.8
1.3
1-2
23
1 %3'%8?- Tower 28.0
-2 ¢ 73 11 41 18.9
+3 3 Genoa 17 41 13.1
13
1-2
23
Genoa
1 Water Tower 08.5
=3 2 Genoa 9 58 34.9
=1 3 Monroe 7 14 12.6
1-3
1-2

137

COMPUTATION OF TRIANGLES

E frxa’L Gramas ANGLE
CORBN “leots' mrem m-rmcx

-7.6
+5.0

«5.0
+8.2

8,2
+7.6

%6 35 26.1
09,1
24.8

150 37 24.8
13.9
21.3

162 47 09.1
30.7
. 20.2

F1GURE 39.—Computation of triangles for Genoa water tower.

4,8135730
©.0070215
9.9796833
9.6667917
4,8002778
4.4873863

4,4873863
0.1387873
9.9793857
9.9414976
%.6055593
4.5676712

4,8135730
0.3093207
9.3065718
9.482665u.1
& h29hs55
4.6055591"

4,8002778
0.5287908
9.2386025
9.1003966
u.5676712"
b, %294652"
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Adjustment of Genoa water tower—Continued
COMPUTATION OF COORDINATES

Stations Azimuth and angle
M -] ? ”
Monroe t0 73 _ e 341 13 45.2
£73 to Genoa water tower_._{ 72 29 09.1
Monroe to Genoa water tower.| 53 42 “54.3=am
logs, =4.5676712 logs; =4.5676712
log sin a;=9.9063803—10 log cos &;=9.7721754—10
log Az =4.4740515 " log Ay —4.3398466
z v
Feet Feet
MoOnroe .- cccvccecmaccman- 2,513, 084. 24 677, 725. 68
Arand AY oo ooooonaan —29,788.70 —21, 869. 89
Genoa water tower. 2, 484, 195. 54 655, 855. 79
+1 -1
Stations Azimuth and angle
-] ’ 17
73toMonroe._ .- .oeoaiaean.. 161 13 45.2
£ Genoawater tower to Monroe___| 60 55 24.8
73 to Genoa water tower..._...____ 100 18 20.4=a2
log s, =4. 6055593 log s- =4. 6055593
log sin ap=9. 9929365—10 log cos a;=9. 2526091 — 10
log Az =4. 5984958 log Ay —3. 8581684
T v
Feet Feet
TR, 2, 523, 868. 62 648, 641.91
Arzand Ay _____.._... —39,673.07 -+7,213.87
Genoa water tower_| 2,484, 195. 55 655, 855.78
Stations Azimuth'and angle
o ’? ”
Genoa t0 73 oiiaieo 268 37 06.5
£ Genoa water tower to 73_._______ 17 41 21.3
Genoa to Genoa water tower...____ 250 55 45.2=a3
log s3 =4, 4294654 log s3 =4. 4294654
log sin a3=9. 9754849 —10 log cos a3=9. 5141969—10
log Az =4. 4049503 log Ay =3. 9436623
T )
Feet Feet
Genoa . —ooooooiiamann 2,458, 788. 74 647, 072. 39
Azand Ay . ... --25, 406. 82 —+8, 783.39
Genoa water tower.._ 2, 484, 195. 5615 655, 855. 78

THE TWO TRAVERSES, OSCEOLA TO COLUMBUS AND MONROE TO CURTIS

" In the computation of the traverses with intersections at 48 and 50,
it would have been satisfactory to adjust one of them and then hold
the intersection points fixed in computing the other. Thatis, the two
sections from 3A to 12 might have been computed and adjusted first
since these are the two shortest sections. Then 40 to 48 could have
been computed holding 48 as fixed; also 81 to 50 could have been
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adjusted in a similar manner. This would have been a simpler
method of handling the matter but we wished to show a sample of
the more rigid method of making the computation. As a matter of
fact, the whole scheme between Columbus, Monroe, Genoa, Osceola,
and Curtis could have been computed with junction points at 26, 40,
81, 48, 50, 3A, and 12. This would have given the most rigid adjust-
ment, but we did not wish to introduce too much complication in the
work. Our aim has been to keep the computations as simple as
possible, so that no one would meet with any difficulty in applying
the principles in ordinary computations.

Computation of fired grid azimuths

12 TO 13
z v
Feet Feet
b ¥ S, 2, 590, 435, 71 613, 005. 20
12 el 2, 590, 418. 08 615, 523. 79
Arand Ay +17.63 —2, 518,50
log Az =1. 2462523
log Ay =3. 4011420
log tan o =7. 8451103—10

a = 0°24’03"’. 9
Grid azimuth=2359°35'56"". 1

3A TO 3
- -
Feet Feet
O 2,583,991.40 | 656, 665,04
BA. ...l 2,582,846.74 | 652,816.56
Arand Ay...... " 41,144.66 | +3,848.48
log Az =3. 0586765
log Ay =3. 5852892
log tar « =9, 4733873 —10

a = 16°33'50"". 9
Grid azimuth=196°33'50"". 9

81 TO 81C
z v
Feet Feet
81C. . 2,533,197. 24 588, 030. 81
-3 S 2,533,344. 23 586, 165. 42
Arand Ay._.... —146.99 +1, 865. 39
log Az =2. 1672878
log Ay =3, 2707697
log tan « =8 8965181 —10

a = 4°30'19". 8
Grid azimuth=175°2940"". 2
106911°—35——10



140

U. 8. COAST AND GEODETIC SURVEY

40 TO 41A
z v
Feet Fect
41A . 2, 525, 769. 67 659, 622. 15
40 o 2, 528, 371.33 657, 973. 31
Avand Ay_..___ -2, 601. 66 +1, 648. 84
log Az =3. 4152505
log Ay =3. 2171785
log tan « =0. 1980720
@ = 57°38'05'. 7
Grid azimuth=122°21'54"", 3
Traverse, 12 to 48
LIST-OF ANGLES
: From To ; From To
Station | gyation— | station— Angle Station station— | station— Angle
o ’ 7 ] ’ ”n
92 45 24.4 08.9
176 50 24.6 38.0
178 02 34.3 81.0
237 47 17.4 217
COMPUTATION OF GRID AZIMUTHS
: ; Seconds of
: Azimuth and | Correction
Stations angle for closure ‘;"Zriﬁ‘fffg
© ’ ” r” ”
126013 oo e 359 35 561 (o.o.oo..... 56. 1
Z£13 to 28A __ 92 45 24.4 +2.0 26.4
1260 28A L 92 21 20.5 4§ ... 22.5
' 2.5
26.7
49.2
49.2
36.3
25.5
25.5
19.5
45.0
45.0
10.9
55.9
BlA t0 80, - e 359 01 45.7 | ... 55.9
£30 to 50 91 34 38.0 421 40.1
31A to 50 90 36 23.7 |..___..___.. 36.0
50 to 31A 270 36 3.7 jo_oo___ 36.0
Z£31A t049.. 289 54 51.0 +2.0 53.0
50 to 49 200 31 14.7 |eeo_____. 20.0
49 to 50 20 31 29.0
£50t048_ 124 33 28.5
49 to 48 145 04 57.5
Adopted mean azimuth 145 04
DiSCrePANCY - oo - e oo cmm s mm m e
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DEPARTMENT. OF ERC!
. & CoASY) Anumlcr:oum e

COMPUTATION OF TRIANGLES

Ed. Jan,, 1929
nesin State:
No. STATION OBSERVED ANGLE  CORR'N S/EIRL 6rummi  FLANE ANGLE LOGARITHM
23 , 3.423809%
1 Sh 06 14.6 =0.U4 18.2 0.0914649
hg 63 36 L0.6 -0.5 40.1 9.9522102
3 47 62 17 02.1 -o0.h 0l1.7 9.9470719
13 : -1.3 3.4674845
12 2899.654  3.4623462
01.3
FIGURE 40.—Computation of triangle for junction of traverses.
REDUCTION OF LENGTHS
[Average elevation=1,480 feet. Elevation factor =0.99992925]
: Taped Geodetic Grid Grid
Section length length factor length
Feet Feet Feet
5,025.502 | 5,025 146 | 0.9999394 5, 024. 841
2,585.783 | 2, 585. 600 . 9999394 2, 585. 443
2,662.762 | 2,662.574 . 9999394 2, 662. 413
9,637.978 | 9,637. 296 . 9999405 9, 636. 723
3,902.829 | 3,902. 553 . 9999419 3,902. 3268
5,306. 155 | 5, 305. 780 . 9999429 5, 305. 477
3,398.266 | 3,398.028 . 9999437 3, 397.835
2, 899. 654 , 899. 449 . 9999443 2, 899. 288

A mean latitude of 41°22’ can be used to compute B,

log A
log B

8. 5090837 —10
8. 5107475—10

log A+log B =17.0198312—20

%(log A+log B)

log constant

8. 5099156 —10
5. 8304093

%(log A+log B) = 8 5099156—10

log R, = 7. 3204937
R, =20, 916, 200
. 20,916,200 _
Elevation factor= 30, 017, 680—0' 99992925
Traverse, 3A to 48
LIST OF ANGLES
. . T .
Station stgtri%?— staggn— Angle Station stgtri(:)rxl]]— station— Angle
A .. S
49 .. 3A_.. .
43 . 42,1
43A ... 43
43B_ ... 43A. ..
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COMPUTATION OF GRID AZIMU

THS

Stations

Azimuth and

angle

Correction
for closure

Seconds of
corrected
azimuth

£3 to 42,
BA 042 e

A3 042 e
£42t0 43A
43 to 43A.

22.5
29.3
51.8
43A t043 . _ 51.8
£43t0 43B 41.0
43A to 43B 32.8
43B to 43A 32.8
Z43A to 44__ -] 138 23.9
43B 10 44 el 41 56.7
221 56.7
154 18.8
15 15.6
195 15.5
177 L7
13 42 07.2
193 42 07.2
171 57.2
5 .02 044
185 02 04.4
256 1.0
81 15.4
261 15.4
83 42.1
325 57.5
Adopted mean azimuth_____._.._.____ 326 04 B7.5 | oo cao|oomeiio o
DiSCIePAICY « o oo e oo mmmmmm i) T1A2 |l
REDUCTION OF LENGTHS
[ Average elevation=1,480 feet. ! Elevation factor =0.99992925] ~
; Taped Geodetic Grid Grid
Section length length factor length
Feet Feet Feet
2,145.276 | 2,145.124 | 0.9999512 2,145.019
2,424,995 | 2,424,823 . 9999504 2,424. 703
3,319.481 | 3,319.246 . 9999499 3, 319. 080
1,461.702 | 1,461. 599 . 9999485 1, 461, 525
2,090.771 | 2,090.623 . 8999494 2, 090. 517
4,109.188 | 4,198 891 . 9999483 4, 198.674
5,394. 446 | 5, 394. 064 . 9999467 5,393. 776
3,217.561 | 3,217.333 . 9999452 3,217.157
2,653.441 | 2, 653.253 . 9999449 2, 653. 107

1 Use same elevation factor as on section 12 to 48, 0.99992925.
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Traverse, 40 to 48

LIST OF ANGLES

LAMBERT GRID

143

From To

Station station— | station—

Angle Station

From
station—

To
station—

SERBERA |
LRV NOO

COMPUTATION OF GRfD AzZIMUTHS

. : Seconds of
: | Azimuth and | Correction

Stations angle for closure ‘;"zﬁﬁfg

o ?, ” ” ’? 1
122 21 54.3 |.co e 54.3
193 27 48.2 —1.8 46. 4
315 49 42.5 | . -] 40.7
135 49 42.5 [ccmmcmncna- 40.7
221 27 15.6 —1.8 13.8
357 16 58.1 54.5
177 16 58.1 | ccmeacaes 54.5
Z£39to37A 124 09 26.4 ~1.8 24.6
B8 10 37 A . L emc———————- 301 26 24.5 19.1
B7A 0 88, _ e eeaeee 121 26 4.5 19.1
146 56 35.0 33.1
268 22 59.5 52.2
88 22 50.5 52.2
179 26 12.9 111
267 49 12.4 0.3
87 49 12.4 03.3
181 17 55.4 —-1.8 53.6
269 07 07.8 |.cocommaaan 06 56.9
89 07 07.8 | oo 06 56.9
180 18 47.0 —1.8 45.2
269 25 54.8 |ooooecenn 42.1
89 25 54.8 | .. ... 42,1
177 37 26.0 —-L9 24.1
267 03 20.8 06. 2
87 03 20.8 |, cocoeao 06.2
231 26 48.5 —1.8 46.7
318 30 09.3 29 52.9
138 30 09.3 | ... 29 52.9
193 14 22.2 ~18 20.4
331 44 BL5| . _.omae 13.3
151 44 3L5 13.3
185 33 5L.6 49.8
337 18 23.1 03.1
157 18 23.1 03.1
£32A to 49 167 46 56.3 —-1.9 5.4
48t049_ ... 325 05 19.4 | ... 04 57.5

Adopted mean azimut! 3 04 57.5

+
[
=
<
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REDUCTION OF LENGTHS

[Average elevation=1,480 feet. ! Elevation factor =0.99992925]

Taped Geodetic

length length Grid factor | Grid length

Section

Feet Feet Feet
4,591. 502 | 4,591.177 | 0.9999527 4, 590, 960
2,609.836 | 2,600,651 | .9999516 2, 609. 525
5,032,735 | 5,932,315 . 9999510 5,932, 024
5, 593. 000 | 5, 592. 604 . 9999504 5, 592. 327
2,341.012 | 2, 340.846 . 9999504 2, 340. 730
6,747.851 | 6,747,374 . 9999504 6, 747. 039
2,920,648 | 2,920.441 . 9999504 2, 920. 296
3,839.035 | 3,838.763 . 9999504 3, 838. 573
8,100.740 | 8,100.167 . 9999494 8,099. 757
8,019.025 | 8,018. 458 . 9999472 8,018, 035
3,736.626 | 3,736.362 . 9999456 3,736. 159

1 Use same elevation factor as on section 12 to 48, 0.99992925.

Traverse, 81 to 49

LIST OF ANGLES

. From To ; From To
Station | tation— | station— Angle Station | s tion— | station— Angle
-] s ” (-] ? ”

8l . ... 81C______. 62 ... 51 09 20.4 )| 85 |56 ______|54 ... 145 32 43.1
62 ... 8. _.____ 61 ________ 177 16 46.3 1201 00 59.1
(1] S 62 .- 60_________ 196 40 09.4 {165 25 2.7
60 .- 6l . _____ 89 ________ 136 47 30.1 .| 147 43 28.8
59 oo 60 _____ 58 . 222 15 50.0 | 218 26 33.1

.......... B9________jb67_________|119 49 489 1187 16 27.6
7 S B8 - 56 ____ 253 38 14.8 .| 156 56 10.3
F:{; J—, 87 - 55 ... 165 02 39.7 |1 49 1560 ________ |48 __.______ 124 33 27.7

COMPUTATION OF GRID AZIMUTHS

: ; Seconds of
Stations Au?géﬂ and ggrgfgstl‘;;: corrected
azimuth
o ’ ” 114 ’

81 to 81C
£81C to 6!
81 to 62..

BES NER RAS DB BRNS SS% £ER BNS,
QO i a3 -Jroon (= “ 1) Lo O O O Lo o | L B K= [=1+-7 %]

8




TRAVERSE COMPUTATION ON THE LAMBERT GRID 145

COMPUTATION OF GRID AZIMUTHS~—Continued
Seconds of
. Azimuth and | Correction
Stations angle for closure c:g;ﬁfg
-] ’ 1? 17 ’ ”
58 10 08.8 09 55.8
145 32 43.1 -1.7 41. 4
42 519 31.2
23 42 519 |eoocmean 3.2
201 00 1 —1.6 57.5
224 43 810 |oeocoecaaeo- 34.7
4 43 510 34.7
165 25 22.7 -1.6 21.1
B3 60 B2A e cmmmemeeemeen 210 09 13.7 08 55.8
B2A 10 83 L e 80 09 13.7 |-ceecicmnan 08 55.8
£53 to b2_ 147 43 28.8 -1.7 27.1
B2A 10 B2 - - e em 177 52 42,5 |-, 22.9
B2 t0 B2A e icccann 357 52 42.5 | e 22.9
£52A to bl. 218 28 33.1 -1.6 3L5
B2 b0 Bl e oo mmecca e 216 19 15.6 |.cooecocaoee 18 54.4
36 19 156 |- coccmeeaoa- 18 54.4
187 16 27.6 —-1.86 26.0
223 35 43.2 20.4
43 35 43.2 ). .- 20.4
156 56 10.3 -1.7 08.8
31 83.5 29.0
20 31 83.5 |iccmmooooo_] 20.0
124 33 27.7 +0.8 28.5
145 05 2.2 | . ..o 04 57.5
Adopted mean azimuth 145 04
DiSCrePanCY o e ecmeeeiiaaamaa-

REDUCTION OF LENGTHS

[A verage elevation=1,520 feet. Elevation factor=0.99992733]

. Taped Geodetic Grid Grid
Section . length length factor length
Feet Feet Feet

4,280.705 | 4,289.393
2,972.955 1 2,972.739
4,843,422 | 4,843.070
3,026.659 | 3,026. 439
6,031. 288 | 6,030.850
3,316.399 | 3,316.158

0. 9999328 4, 289. 1056

. 99993

32 2, 972. 540

. 9999337 4,842. 749

5,522.444 | 5, 522. 043
2,724.320 | 2,724.122
6,585.221 | 6,584,742
4,621,507 | 4,621.171
3,759.059 | 3,758.786
3,111,777 | 3, 111551
2, 208. 500 | 2, 208.340
5,502.146 | 5,591,740
3,398.266 | 3,398.026

. 9999341 3,026. 240
. 9999348 6, 030. 457
. 9999356 3,315. 944
9999361 5, 521. 690
9999364 2,723.949
9999372 6, 584, 328
9999388 4, 620. 888
. 9999399 3, 758. 560
. 9999410 3,111, 367
9999414 2, 208. 211
. 9999424 5,591. 418
. 9999437 3,397.835

Use same R, as for section 12 to 48.

20,91
Elevation factor= ﬁ%%= 0.99992733.

Determination of weighted mean for grid azimuth of line 49 lo 48

o

From 12 to 49 with 8 angles, azimuth 49 to 48=145
From 3A to 48 with 10 angles, azimuth 49 to 48=145
From 40 to 48 with 12 angles, azimuth 49 to 48=145
From 81 to 49 with 16 angles, azimuth 49 to 48=145

t Thislength held asin section 12t048.

1

42.4
43.3
19.4
21.2



146 U. 8. COAST AND GEODETIC SURVEY

Assign weights to these results inversely proportional to the number
of angles in each case. We could adopt the weights of ¥, ¥, %, and %,
respectively, but it is somewhat troublesome to use fractions. To
avoid this we multiply each of the above weights by the continued
product of the denominators, so that it results that each weight is
the product of the other three denominators since the respective de-
nominator cancels out. The weights therefore become 240, 192, 160,
and 120, respectively. The seconds of the respective results’ with
145°04’ become the following:

42, 4)(240 10176.0
43.3X192= 8313.6
79.4X160=12704.0
81.2X120= 9744.0.

Totals=712 40937.6
40937.6+-712=57.5

The adopted mean, therefore, is 145°04’57’’.5. The azimuth of 49
to 50 should also be held the same in 12 to 49 and 81 to 49. This can
be done by adding 1”’.1 more to the required angles of 12 to 49 and
by subtracting 2"”.3 more from required angles of 81 to 49." This
result is shown in the computations of the grid azimuths on pages
140 and 145.

After the azimuths were corrected to hold the adopted mean of 49
to 48, two values were derived for 49 to 50:

From 12 to 48, we got 20°31’27"’.9,

From 81 to 49, we obtained 20°31’31"*.3.
Bince it was desirable to have the same value for the azimuth of this
line on both of the traverses, we further adopted the weighted mean
for this line. The number-of angles up, to this point on the 2 trav-
erses were 7 from 12 to 48 and 15 from 81 to 49. By weighting in-
versely as the number of angles, we have the following computation:

27.9X15=418.5
31.3X 7=219.1

Totals=22 637.6
637.6+22=29.0

Hence, we held for the azimuth of line 49 to 50 20°31/29’/.0. This
resulted in & correction of +0’/.8 to the angle at 49 between 50 and 48.
The discrepancy between this value of 49 to 50 and the computed
value of the same on each of the lines 12 to 48 and 81 to 49 was then
prorated on the angles up to that point. The final results are shown
in the computation of gnd azimuths on the two traverses.

Computation of the value of 48 to be held in the four traverses

The four values of the coordinates of 48 as determined by the four
traverses are tabulated below:

v z
Feet Feet
Ascomputedfrom12..._.____________.. 632, 980. 45 2, 568, 790. 28
As computed from 40_. ..-] 632,082.51 2, 568, 790. 05
As computed from 81._ .| 632,977.56 2, 568, 788.09
As computed from 3A 632, 981.01 2, 568, 791. 41




TRAVERSE COMPUTATION ON THE LAMBERT GRID 147

The total approximate lengths of these traverses are as follows:

Length

Feet
From12.______ .. ... ... 35,414
From 40___ - 54,425
From 81____ - 64, 895
From 3A__ . ... 26, 904

To determine the coordinates of 48 to be held fixed, we should
weight the values inversely as the length. We can get weights
accurate enough by dividing 100,000 by each of the lengths in suc-
cession approximating to the nearest one one-hundredth. We thus
get the following weights:

Weight

From 12 . ... ... 2.82
From 40 1.84
From 81__. 1.54
From 3A 3.72

In computing the weighted mean, we need only use the last four
figures in each coordinate for the remainder is the same in each case.
This considerably shortens the necessary computation. We multiply
each value by its weight and then divide the sum of these products
by the sum of the weights. This gives the last four figures to be held
on each coordinate of 48.

80. 45X 2. 82=226. 8690
82. 51X 1. 84=151. 8184
77. 56X 1. 54=119. 4424
81. 01X 3. 72=301. 3572

Totals=9. 92 799. 4870
799. 4870-=9. 92=280. 59
The ¥ coordinate is, therefore, 632,980.59.

90. 28X 2. 82=254. 5896
90. 05X 1. 84=165. 6920
88. 09X 1. 54=135. 6586
91. 41X 3. 72=340. 0452

Totals=9. 92 895. 9854
895. 9854-+-9. 92=90. 32

The z coordinate, therefore, becomes 2,568,790.32.

We meet an additional complication in this case from thefactthat
49 and 50 both ocgur in two of the traverses. Since that from 12 is
the shorter of the two we decided to fix the values of these two sta-
tions in that and then hold them fixed in the one from 81 which is
the longest of the four. The final discrepancy in this traverse will,
therefore, have to be derived from station 50.



COMPUTATION OF. COORDINATES

PTraverse line gk 12 to 4g
State’ b, a ( 3 County __Butler and Polk. Initial Station 12
Year _ 193 Month- __ January - March Closing Statlon hg
8Station Azlimuth Grid -kogx Lat. Latitude Departure Grid Coordinates
Plane Distance kegkx cos Az Feet. Feet y X
Feet kegx dist, Feet Feet
. x 8in Az
o ¢ " %x Dep.
12 +_ 206.58 615,523.79 2,590,118.08
Q.0U4111273 .
5024, ghy : 615,730.37 1 2,58%,3297.19 "
0.99915451 10.02 +0.01
O8A Q2 21 22,5 5,025 = =5020.59 161K,730.39 | 2,5385,397.50
- 36,23 :
0.014011053 il
28R, 43 615,698.14 | 2,582,812.30
: 0.99990179 +0.03 +0.01
28 89 11 9.2 7.61Q 258,19 615,694, 2,582,812, 31
- 128,18
_0,0h&1 4520 '
2662,413 615,565.96 2,580,152.97
0,9988l1035 +0.04 +0,01
29 8714 28,5 10,273 — -26h9.33 615,5656.00 2, 2 N
i +7896.75 -
0.819414292
9636,723 623,462,71 2,574,629,59
0.57315937 +0.08 +0,02 - ___
30 105 01 15.0 19,909 =5523,38 1623, U0, 790 | 2, 67U 659,61
+3901.77
902,326 0.9998575% 627,360, Ud 5 57U B4
3902,3 27,3 +5-£4, 5632
G,01689059 40.09 a6 —
1A 1179 0l _65.01 _o3.41p = 65,91 1627,364,57 { 2,574,563, 70 ..

FicURE 41.—Computation of coordinates.
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Traversee line Nx .12 to U&
Btate Nehbraska (south)

Year _ 1934

COMPUTATION OF COORDINATES

County _Butler and Polk

Month January - March

Initlal Station
Closing Station

12

]

8tation Azlmuth Grid ILoex Lat. Latitude Departure arid Coordingtea
Plane Distance Axgx cos Az Feet Feet ¥y
Feet Axge dist.. Feet Feet.
ein Az
o 4 T T
__J1A + 56.595 - 627,304.1% b 574,563,68
0.01064831 627,%
5305.477 z 627,820,
. 0.999914333 $0.12 +0.03
50 90 26 26,0 29,117 — -H305.18 | PPN N 298,
: +3182,14 :
0.93652099
3397,835 : 630,603.10 ,570,149 B2
. 0.3506115)1 C.l 0.04
o | 500 31 Al 355l S 'Y N L) P L m
~ $2377.35
0,81997844
PR99, 284 632,980.45 12,56 0,28
0.572394364 0,14 | - +0.00
g 1148 olt 87,5 35,1058 ” ~I1659.50 632, .RY_ |2,568; .32
Adopted mean value 632,980.59 12,568,790,.32
Diserepanhy =014 . -0.04
X Faotor & #1.12980x 10™°
Y Factor ® 33,95324x 10-0

Fi1GURE 41.—Computation of coordinates—Continued.
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‘Traverse line $mx_3A to 48
Nebraskas (south)

COMPUTATION OF COORDINATES

State ) County __Platte and Polk Initial Station _ 3A
Year _1934 Month _ January - March Closing Station __U4g
Station Azimuth | 6rid Lopx Lat. Latitude Departure Grid Coordinates
Plane Distance Eogx cos Az Feet Feet y x
Feet Xppx dist. Feet Feet
kpgx sin Az
) [ ' " 2gX_Dep.
TA —1168.56 652,816.56 | 2,542,806. 7%
: 0.68558986
2115.019 851,388, 10 2,h81,283.17
. 0, 72892847 ’ -0.0 -0.09
02 e 07 517.9 2,105 ' ~1563. 57 |6h1,348.0/ | 2,581 ,283,08
. i =1405,.52 )
0,57966641
2424, 703 649,942,588 | 2,579,307.39
. 0. 81485389 -0,07 -0.19
43 54 3 oo g 4,570 -1975.78 1649,942,h1 1 2.B79,307,20
- =2341,67
0.70548753
339,080 | 647,601.01 | 2,576,955.0
0,70872234 =0.12 -0.32
43A Jus 07 51.# 7,889 -2202,31 | BU7,600.8% | 2, B76 .00, 7
. . - 175.35
0.11997897
1 1461.525 |6h7, 425,66 | 2,575 RoLu___
‘ 0,99277643 ’ -0.15
ix i) 82 06 32,8 9,3R0 - -10h0.97 1647,428.81 2,875, '-303 73
] : ~1566.53 .
0. 74535168
2090.51.7 645,859,132 | 2,574,119,43
0,66217922 : =0.18 =040
B 10337 ©6.7 11,003 ~1380. o8 |eig gea,98 | 2,574,119, 37

F1oURE 41.—Computation of coordinates—Continued.
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COMPUTATION OF COORDINATES
Traverse line

State Nebraska ( gouth)

County _ Platte and Polk Initial Station’ 3A
Year _ 193l Month __ January - March Closing Station ___u48
Station Azimuth Grld Apex Lat. Latitude Departure Grid Coordinates
Plane Distance DO co08 Az Feet Feet y x
Feet Doge dist. Feet - Feet
% sin Az
0 t L] Dep.
203 =4039,62 16u5,859.13 | 2,574,119.83
0.96211827 . 615,858, 94 2,574,119.37
| H198.67% 6041 ,819.51 | 2,572,975.14
_ 0,27263243 -0.24 ~0.63
55 15 U9 1s.§ 15,640 ] ~1T44,69 641 ,819.27 2,572,974.51
=5olQ, 27
0,97154085
5393.776 636,679.2% |1 2,571,697.51
0.23687206 i -0.33 -0.85
46 13 Lo 07.2 21,033 =1°77.63 636,678, 91 2,571 ,694.4/6
~3204, 75 !
0.99611195 :
3217.157 633,374,149 | 2,571,115.18
Q.08775654 : -0,38 =0.98
L7 5. 02 ol ly 25,250 = 282,33 g2z 37037 | 2,071 OIL. D
-~ 393,48
0.14831093
2653,107 632,981,011 2,568,791 . 11
0.98894074 ~0.42 -1.09
g g1 °%5 18,4 26,904 -2623.77 632,980,589 2.H68,790,32
Adopted hmean value 632,980,599 | 2,568,790,32
Discrepancy +0. 42 +1.09
x Factor = | -4.o514% x [1072
’ ¥ Factor = || -1.56111 x |107°

FiGURE 41.—Computation of coordinates—Continued.
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Traverse line o _40 to 48

COMPUTATION OF COORDINATES

State _ Nebragka - South County . Platte Initial Station _240
Year 1934 Month _ January - March . Closing Station _ g
S8tation Azinmuth Grid Xxgx lat, Latltude Departure Grid Coordinates
Plane Distance *0fx co8 Az Feet Feet y X
Feet kogx dist. Feet Feet
X®8%x sin Az
C 1+ | Xogx Dep. |
40 ~3%292,87 657,973.31 | 2,528,371.33
0.71725Q89 : :
. i 4590,960 654,680.44 2,531,570.38
0.69681502 -0.16 +0.02
39 218-40-40.T 4,591 $3199.05 1684,680.28_ | 2,531 .570.40
—2606,.59 :
0.9988T487 . :
2609,525 1652,073.85 1 2 531,694,113
0.,.04T742365 -0.25 +0.04
_38 357+16-54.5 7,200 i $123.75 652,073.60 71 5 637 394,17
. =3%094,06 i
0.52158512 : )
_5932.024 648,979.79 | 2,5%6,755.33
: . . 0.85319925 R b =0,46_ +0.07
3TA 301-26-19,1 13,135 +5061,20 1 648,979,.33 2.536,755.40
+157.98
0,.02825021 .
5592,.327 649,137,177 2,542 348, 4%
0.99960089 : . -0,66 +0,.09
37 268-22-52,2 18,725 . $5590.10 649,137,111 2,842 345,82
: +89.14 i
0.03808115 - "
2340,730 649 ,026.91 | 2 5hk GRA_ALG
. 0.99927465 ] =0.74 : _+0.10
36 267-49-03,3 21,066 $2339.0% | A4Q 208 .17. 1 2,544, 684,56

FIGURE 41.—Computation of coordinates—Continued
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Traverse line Ne.

State Nebraska = South

COMPUTATION OF COORDINATES

" County Platte

Initial Statlon _40

Year 1934 Month _January - March Closing Station _48
Station Azimuth . ‘Gria ‘keg. Lat. Latitude Departure Grid Coordinstes
Plane { Distance keg. cos Az Feet Feet y x
Feet kag. dist. Feet Feet
. 8in Az
o " | E%g. Dep.
36 +104,12 649 ,226.91 2 544 684,46
. 0.01543149 649,226.17 2,544 685,56
6747 .03%9 649,331.03 [ 2,581 ,430.70
: . 0.99988092 -0.98 +0.14
25 269-06-86.9 27,813 T +6746,24 649,330,05 2,551,430,.8%
: 429,
0.00937682
2920,296 1649,360.17 2,554,350.85
0.99995024 -1.08 +0.15
34 269-25-42,1 20,733 +2920.15 649,379,009 2,054,381 ,00
+197.43
0,05143445 .
3838,573 649,557,60 | 2,558,184,.34
0,99867637 -1,22 00.1%
23R | 267-03-06.2 34,871 $383%,40 [1649,5R6,38 | 2 BRB. N
-6066,17
0.74893291 s
8099.757 643,491,483 | 2,563, 551 6h
0.,66264583 ~1,51 2 :
32 318-29-52,9 42,671 +5367.27 643,489,082 2,563, 551 82
: ~-7062.15
i 0.88078355 .
8018.035 636,429.28 24 ‘i67 I48 .30
0,47351910 =-1.79 +0.25
324 | 331-44-13.3 50,689 23796,69 1636, 427 .49 | 2 567 348,55

Ficurg 41.—Computation of coordinates—Continued,
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Traverse line ¥Ne.

State _lNebraska - South

COMPUTATION OF COORDINATES

County _ Platte

Initial Station __ %0

Year _1934 Month _ January - March __ Closing Station 48
S8tation Azlmuth Grid .. Lat, Latitude Departure Grid Coordinates
Plane Distance X¥X. cos Az Feet Feet y X
Feet Kkog. dist. Feet Feet
" . 8in Az
o % Dep.
32A =3446.77 636,429,298 | 2,567, 348. 30
: - 0,92254389 : 636,427,499 |2,567,348,55
3734.159" 632,982,581 12 568,790.05
0.38589217 -1.92 +0.2
48 337-18-03.1 54,425 21447 75 6%2,980,59 12,568,790.32
632 980,59 12 568 790,32
_Dilscrepancy T 31.92 -0.27
x Fadtor o +0.496]10 X 10~

y Fadtor - -3%,527

j9 X 1072

XAAMAS DILIAAOED ANV ISVOD 8§01

F1guRE 41.—Computation of coordinates—Continued1
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Traverse line ¥e. 81 to 48

COMPUTATION OF COORDINATES

amad IHFIWVI THL NO NOILVLOJWOD HSAHAVHL

State Nebraska - South = County __Polk Initial Station __81
Year 1934 Month January - March Closing Statlon _ 48
8tation Azimuth Grid keg. Lat. Latltude Departure Grid Coordinates
Plane Distance keg. cos Az Feet Feet y x
Feet | keg. dist. Feet Feet
kRg. sin Az | R
o 1 n e Dep. ]
81 +2944,15 586,165.42 | 2,533,344 .23
0.68643499
4289.105 : i 589,109,57 2,536,463,27
0.72720061 +0.22 40.16
2 | 276-39-08.0 %, 289 ) +3119.08 589,109,779 | 2,536,463.43
+21530.74. .
0.7201721% .
2972.540 591,250.31 | 2,538,525.60
0.69379542 - ) +0.537 +0.28
61 223 -55-52.7 12682 — 2062, 33 1 791,250.68 2,558,525.88
+2377.32
0.49090206 ]
4842,749 593%,627,63_ | 2,542 T44.6T7 _
] 0.87121476 +0.62 +0.
60 240-36-00.4 12,10% +4219,07 1593 .628,25 2,082 . 745,13
) . +2887.90 )
0.95428540 )
3026, 240 596;515.53 2,543 ,649,20
0.29889691 . 40,78 +0.57
59 | 197-23-28.9 15,131 [ 4904 .53 1506,516.31 | 2,583, 640,71
_ £3046 .64 .
0.50520858]1 :
6030,457 ' 599,562.17 | 2,548,853, 47
0.60299732 $1.,09 | - 20,80
—BE | 239-39-17.3 21,161 +5204.27 | 599,563.26 | 2,588,854.27

FIGURE 41.—Computation of coordinates—Continued,
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Traverse line Ne. 81 to 48

COMPUTATION OF COORDINATES .

Inltial Station __81

ATAYNS DILEJOAD ANV ISV0D '8 "0

State Nebrasks - South = County _Polk
Year _1934 Month _ January - March Closlng Station __ 48
8tation Azimuth Grid xw. Lat. Latitude Departure Grid Coordinates
Plane Distance IXg. cos Az Feet Feet ¥y X
Feet xg. dist. Feet Feet
. _8in Az
— o 1 W . Dep.
58 : +3315.81 599,562.17 2,548,853.47
299995954 599,563.26 | 2,548,854.27
3315.944 602,877,98 | 2,548,823.64
0.008599560 +1.26 +0.93
5T 179-29-04,5 24 ATT -29.83 602,879,224 548,824,577
+1603%,18
0.29034174
5521;590_ 604 481,16 2,554,107.47
. 0.95692303 $+1.54 41,14
h6 253-07-TT7.7 29 999 — $5283.83 604,482,770 2.,054,.108,.61
‘ 41436, 79
0.52T46T45
2723.949 505,917.95% | 2,556,421,67
Q.84957524 +1,68 +1,24
55 238-09-558,8 32,723 +2315.20  1605,919.63 | 2,556,.522,91
+6028,55 .
0,91559009
5584,328 611,946.50 | 2,559,069.31
. : 0,4021129) 42.02 41.49
o5 203-42-37,2- 39,307 +2647.04 [611,548,.52 | 3.6586,070,80
+%28%,03 ]
0.71047645
4620,888 615,229,583 | 2,562, 321,13
0, 70372097 +2.26 2] 66
53 224-43-34,7 43,928 43251 .80 1615,231,79 | p, 562, 322,79

FIGURE 41.—Computation of coordinates—Continued.
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Traveree line Ne. 81 to 48

COMPUTATION OF COORDINATES .

State _Nebraska - Sou County _Polk Initlal Station _ 81
Year 1,934 Month _ January - March Closing Station 48
8tation Azlmuth Grid keg. Lat. Latitude Departure Grid Coordinates
Plane Distance Bag. cO8 Az Feet Feet y x
Feet kag. dist. Feet Feet
%. sin Az
o ¢ 0 . _Dep. .
22 +3250.12 615,229,53 2,562,321.13
0.86472367 615,231,719 2,562,3%22.79
3758, 560 . - 618,479,65 2,564,208.86_
0.50224792 42,45 +1.
525 210-08-Bb .8 57,880 +1887.73 lsag 485,10 2,564 210.%#
_+3100 .22 . _
0,9993%110%
3111.367 621 ,588.87 2,564 093 .38
‘0,037T1141% +2.61 " +1.92
—22 177m52=22,9 50,798 ~115. % [85] w01 48 2,56%,008,30
#1T779.3) ;
0.80577212 :
2208,211 623,368.18 2,565,401,14 |
0.59222571 42,72 +2.01 !
i 216-18-54 4 53,006 41507, 76 403 x7n.gn | o FR& 403,18
+4049,.89 .
0.72430425
5591.418 627 418.07 2,569,256.31
0.68948050 43,01 42,22
=0 22%=36-30, % 58,59 +3858 .17 lgo7 407 08 2,569, 258,53
+3182.14 _
0.93652099.
3397.8%35 £3Q,600.21 2,570 4A7 63
0,.3506115) +3.02 32,23
49 | 300-31-29.9 £1.995 21191.%2 (630 603,23 2,570 449 88
x Fctor = +3.79859 X 1072
¥y Fgctor = 45.11678 X 1072

Determined from 50,
Dlscrepancy at 50
F1GURE 41.—Computation of coordinates—Continued.
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Traverse line No. 81 to 48

State aska - South

COMPUTATION OF COORDINATES

cou.nty Polk

Initial Station _81

Yesr 1934 Month _ JFanuary . Mamh Cloeing Station ;s
Btation Azlmuth Grid keg. Lat. Latltude Departure Grid Coordinates
Plane Distance kRg. cos Az Feet Feet ¥y x
Feet keg. dist. Feet Feet
kog. sin Az
o v 1 X®g. Dep.
40 3237735 630.600.21 | 2,570,447.63
. 0,81997848 630,603.23 2,570,445.86
2899,288 632,977.56_1 2,568,788.09
0,57239436 ] +3.03 42.23
—48 L 145-04-87,5 64,895 -1659.54 1530 080,50 | 2.568,790.32

FIGURE 41.~Computation of coordinates—Coﬁtinued.
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CEPARTMENT

oF COMMERCE
SEOATE SuRveY

. PLANE COORDINATES
Datum _Morth _American. 1927 Projection . Lamberd Seath ... State. Nebrasdts it
% Coordloate x Coordinate 3
Station 5 Asimuth Mark Station Y " Astmuth Mark
Fout * * Foct .
/3 2,:590,435.71
6/3,005.29
12 2,590, 418.08.1.359.. .35 5611 /3
6/5,52379
28A 2,585.322.50.
©(15,7:30.39
28 2,582812.31 -
©15,69417
29 2,580,452.98
615, 566,00
30 2,574,.629.61
6.23,462.79. -
LA 2,579,563/
¢22,.36%:51
S0 2,569,258.53
e_h.42108
49, 2570, 44980
6.30,603.23]..
48 2,568,790.32)
©32,980..59

o

T

F1aure 42.—List of adjusted coordinates.
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DEFARTMENT OF COMMERCE
e e e PLLANE COORDINATES
patam  Noréh_American._ 1227 Projection ... L-ombert Swulh state . Vebrasta
x Coordinste . x Coordinate
Btation Azimath Mark Biation Aximuth Muark
y Caordinate ¥ Coordinate
Pect * . Feet
3 2,583.991.49 Y8 2,568,790.32
6:5%,66:5.04) ~.4632,980.59)
34 2,582,8%.74)./96...33..50.3]...3
652, 816.56
42 2,581,283.08
5134807
43 2,579.307.2¢
64994254
434 2,576,954.76
647,600.89
438 2,575,503.73
647 42551
“Y 2,574, 112.37
645,858.95.
95 2,572,974.51.
W41, 8/9.27
Yo 2,52, 62646
©36,578.9.1
47 2, SUM14.29:;
33,3741/

FIGURE 42.—List of adjusted coordinates——Continued.
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OEPARTMENT OF COMMERCE
sarvey

G4 COAST AXD €EODETIC
worm No. Y08

Datum North _American.. 1922

PLANE COORDINATES

.. Projection ... Lo"lét’f&‘ 5\00['/1

State .. Nebraska.

x Coordinate x Coordinate -
Btatlon 5 Coordinate A‘llmn‘th Mark Btation Ty Goordinate Asimuth Mark
Kot * ‘ . Faet
41.A 2,525,769.67 32 2,,56.3,551.82
659,622.45. 643,489.92
4o 2,528,321.33. {122, .21 543 . YA 32A 2,567,348.55
57,9733/, ©36,422.49
39 2,531,570.40 48 2,568,790.32
654,680.28. ©£32,38059
ag 2,531,.94.12
©52,07:3.69
31A 2,536,155.40
©48,979.33
32 2,542,345.52
6413741
36 2,544,689
049,226,417
35. 2,551,430.8Y
©49,.330.05.
34. 2,554,35/.00
©49,359.09
33.A 2,558, 184.51
049, 556,38,

s Fareaind wnice 34

FIGURE 42,—List of adjusted coordinates—Continued.
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PLANE COORDINATES

potum . Nerth American 192 Projection .. L.ambert South state VEbtuska.
x Coordinate x Coordinate
Btation - Aximuth Mark Btation Aszimuth Mark
¥ Coordinate ¥y Coordinate
o — > e
g/C 2,533,097.24. 54, 2,.559.07080
588.030.81 G11,948:52
g1 2,533,344.23) 1725..29. 40.2] 8IC 53 256232279
586,[65.42 G453234.79.
&2 2,536,463.43 S2A 25421067
589,402 79 /848210
ol 2,538,525 88, 52 256909530
591,250.68 ©2/,591.48.
©0 2,542, 74%:43 2 2,565,403 (5
593,628.25. ©23,37099
79 2,543,649.77 50 " 2,:569,258.53
596,516.31 . 62242108
58 2,548,854.27
599,563.86
57 2548, 82457
£602,879.24.
S 2 554,498.6/
£04,482.70
55 2,556, 422,91
£05,9/9.63

0.6 vavemmuear

F1cURE 42.—List of adjusted coordinates—Continued.
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TRAVERSE COMPUTATION ON THE LAMBERT GRID

Traverse, Genoa to 81

LIST OF ANGLES

163

Station | From station— sta;Ii‘gn— Angle Station |From station— stat'.li‘:n— Angle
° 7 r” o ’ 17
Genoa.___| Azimuthmark| 101E___| 17 45 51.4 45.8
53 51.0 47.9
4 17.5 12.9
19 29.5 22.9
06 17.9 38.9
26 45.4 43.9
34 59.3 05.7
54 22.5 18.9
01 42,2 15.7
33 54.6 08.5
03 56.7 29.0
10 33.1 00.1
07 42.1 48.7
24.2
14.6

COMPUTATION OF GRID AZIMUTHS

. : Seconds of
: Azimuth and | Correction
Stations corrected
angle for closure azimuth
o ’ o ’ 17
Genoa to azimuth mark. ... ..o oo ... _L.o.ooeeooo. 271 58 46.4
Z Azimuth mark to 101E. . 17 45 51.2
Genoa to 101E 289 44 37.8
101E to Genoa. 109 44 37.6
£ Genoa to 101D. .| 232 53 50.8
101E to 101D 342 38 28.4
101D to 101E 162 38 28.4
Z101E to 101C. 156 44 17.3
101D to 10IC 319 22 45.7
101C to 101D 139 22 45.7
£101D to 101B 174 19 29.3
101C to 101B 313 42 15.0
101B to 101C. _| 133 42 15.0
Z£101C to 101 -l 176 06 17.7
101B to 101A ..o -{ 309 48 32.7
101A t0 101B e 129 48 32.7
Z101B to 101. . 168 26 45.2
101A Yo X0 el 208 15 17.9
118 15 17.9
127 34 59.2
245 50 17,1
65 50 17.1
177 54 22.3
243 44 39.4
99 to 100, 63 44 39.4
Z£100 to 98A . 215 01 42.0
00 L0 OB A L L iccccieaceeen 278 46 21.4
46 21.4
33 54.4
20 15.8
20 15.8
03 56. 5
24 12.3
24 12.3
10 32.9
34 45.2




164

TU. 8. COAST AND GEODETIC SURVEY

COMPUTATION OF GRID AZIMUTHS-—Continued

: : Seconds of
. Azimuth and | Correction
Stations angle for closure Z‘Zﬁg‘if{"ﬁl
© 7 1” r o ’ 17
179 34 47.5 |oeoamer v 45.2
178 07 42.1 —0.2 41.9
357 42 20.6 |ccoooomeme 7.1
177 42 29.8 |ooam e 27.1
£96 to 94_ 149 21 24.2 —0.1 24.1
9to94 ___________ 327 03 53.8 Jeoccnanaenne 51.2
512
14.4
05.6
" s
45.6
51.2
512
47.7
38.9
L0902 e [P 175 08 42.1 |- e 38.9
£92t090__ 140 21 12.9 —0.2 12.7
91 to 90 315 29 55,0 |---ooocaaeee 51.8
90 to 91 135 29 55.0 |-eoeomooanad 51.6
/9110 85_ 193 45 22.9 —0.2 2.7
90 60 89 - e 320 15 17.9 |-cemoecamee 14.3
89 10 90 e e 149 15 17.9 - - ooeoean 14.3
£90to 8%A_ 196 48 38.9 —0.2 38.7
89 L0 80A L e 346 03 56.8 |-cooeoa-. 53.0
89A to 89_._ 166 03 56.8 | ocoeoo- 53.0
£89 to 87_ 169 32 43.9 —0.1 43.8
80A 1087 . __ 335 36 40.7 |--eoeiicces 36.8
87 t089A .- 155 36 40.7 [»oeoeocaooe 36.8
£83A to 86 134 41 05.7 -0.2 05.5
87 10 86 - oo e 200 17 46.4 |--coemaeeee 42.3
42.3
18.7
301 59 59.0
85 10 BB - e 122 00 03.3 |-comamcaan- -} 301 59 59.0
£86 to 84_ 146 38 15.7 —0.2 15.5
85 10 B4 e 268 388 19.0 [ ccomcunne 4.5
88 38 18.0 ). ..o 14.5
244 46 08.5 —0.1 08.4
i 333 24 27.5 ..o 2.9
83 60 B4 e 163 24 27.5 | coeomiomae 22,9
£84to 83A._ 152 43 29.0 —0.2 28.8
83 10 83 A L e 306 07 56.5 | oo cocme- 51.7
83A to 83 s 126 07 56.5 |- oocme- 51.7
£83 1081 182 41 00.1 —-0.2 40 59.8
83A L0 8l e 308 48 56,6 |.-amocan- 51.6
81 t0 83 A e 128 48 856.6 [coooooooono 51.6
£83A 10 81C._ 46 40 48.7 —0.1 48.6
81to 81C . 40.2
Fixed azimuth___._ -
Discrepancy - oo coonoooo-- -




TRAVERSE COMPUTATION ON THE LAMBERT GRID 165

REDUCTION OF LENGTHS

[Average elevation=1,580 feet. Elevation factor=0.99992447]

s Taped Geodetic Grid Grid
S?mon length length factor length
Feet Feet Feet
Genoa-101E____ ... 1,913. 538 1,913.393 | 0.9999407 1,913, 297

101E-101D . _ 1,783.321 § 1,783.186 . 9999494 1, 783. 096
101D-101C __ 1,715,674 | 1,715,544 . 9999490 1, 715. 457
101C-101B__ 2,010.755 | 2,010,603 . 8999483 2,010. 499
101B-101A _ 1,347.115 | 1,347.013 . 0999478 1,346,943

2,821.780 | 2,821.567 . 9999478 2,821, 420
.2,348.521 | 2,348.344 . 9999478 2,348.221
6,373.781 | 6,373.300 . 9999478 8, 372. 967
6,752.606 | 6, 752. 090 . 9999483 6, 751. 747
5,263.319 | 5,252,922 . 9999483 5, 252. 650

6,372,154 | 6,371.673 . 9999476 6,371. 339
3,447,657 | 3,447.397 . 9999462 3,447.212
6,972,987 | 6,972.460 . 9999448 6,972,075
4,079.973 | 4, 079. 665 . 9999430 4, 079. 432
7,517.860 | 7,517.292 . 9999414 7, 516, 851

4,234,112 | 4,233.792 . 9999396 4, 233. 536
2,012.202 [ 2,012.050 . 9999392 2,011,928
7,567.549 1 7, 566.977 . 9990383 7, 566. 510
1,756.399 | 1,756,266 . 9999372 1, 756. 156
1,692.378 | 1,692. 250 . 9999368 1,692, 143

4,066.230 | 4,065.923 . 9999364 4, 065. 664
5,668.172 | 5, 567. 751 . 6999352 5, 567. 390
4,765,448 | 4,765.088 . 9999351 4,764. 779
6, 569. 315 , 568, 819 . 9999346 6, 568. 389
2,927. 893 , 927, 672 . 9999345

6

2, 2,
8,644,666 | 8, 644.013 . 9999234 8, 643. 437
2,988.488 | 2,988.262 . 9999328 2

Mean latitude =41°20’.4

log A = 8. 5090843—10
log B . = 8.5107495—10

log A+log B =17.0198338—20
%(log A+log B)= 8. 5099169—10

log constant = 5. 8304093
Y% (log A+log B)= 8. 5099169—10
log R, = 7.3204924
R, =20, 916, 700

20, 916, 700

Elevation factor= 30,918, 280

=0.99992447

GRID LINES ON GEOLOGICAL SURVEY QUADRANGLE MAPS

In some cases it may be desirable to put the grid lines on the quad-
rangle maps of the United States Geological Survey. The David City
quadrangle in Nebraska lies between the parallels 41°00” and 41°30” and
between the meridians 97°00” and 97°30’. The grid coordinates were
computed for the four corners on pages 195 to 198 and from these it is
possible to determine the distance from the corner in both directions

{Text continued on p. 194)



Traverse line K$¥_(enoa to 81

COMPUTATION OF COORDINATES

State D County _Nance and Polk Initial Statlion _Genoa
Year _ 1y34 Month _ January -~ March Closing Station _81
Station Azlmuth Grid dugx Lat. Latitude Departure Grid Coordinates
Plane Distance Xxxgx cos Az Feet Feet y X
Feet $xgx dist. Feet Feet
age sin Az
o ' " Dep.
Genoa - 646.30 6u7,072.39 [ 2,158,788 7%
0,33781451
1913.297 . 66,4926.05 | 2,5%60,589.56
] 0.94121271 -0.0 - +0.15
TOIE  [289 OO  37.6 | 1,913 +1800.82 646,4%26.00 2, 460,589,771
-1701.89
0.954455723
1783.096 oU 72016 | 2,461,1I71.55
0.29835418 -0.09 +0.30
101D 318 38 238k 7,696 . + H31.99 600 728,07 2,8361,121.85
-1302.10 .
0.7590368%
1715.457 643 U422.06 | 2,862,238.39
0.65104767 -0.13 +0. 4%
101C 219 22 L5.7 5,412 +11156.34 643, 421.5% 2,862,238.82 _
: -1389.12 , )
- 0.69093498
2010.499 642,032.94 | 2,463,691.81
0.72291690 .=0.18 40,60
I0IB 1313 U2 18.0 7.422 252 +1057. 92 1 642,032.76 | 2,163,602.11
) ) ) - 862.3
0,.64023149 .
1346.943 641.,170.58 | 2 Lol 726,51
0. 76818203 ~0.21 #0. /0
101A 309 4g 32,7 &,769 +10304.70 | 661, 170.37 | 2,464,727.21

FIGURE 43.—Computation of coordinates.
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COMPUTATION OF COORDINATES
County _ Nance and Polk

Traverse line M

State __ Nebraska (south Initial Station
Year _ 193 '

Genoa

Month _ January - March Closing Station 81
.Station Azlmuth Grid Aage Lat. Latitude Departure Grid Coordinates
Plane. Distance Axagc cos Az Feet _ Feet y X
Feet dogr dist. Feet Feet
doge sin Az
o " : Dep. . v
1014 ~1335.65 8U1,170.58 | 2,U6k,706.51
0. 47339611 641 ,170.37 2,468, 727.21
2821020 639,850.935 | 2, 567,211.76_
) 0. 88084966 . ~0.2 +0.93
1UL 268 15 17.9 11,91 +2485.25 639,834.66 2, 067,212,869
+ 961.17 :
0.140931668
2308, 221 600, 796,10 | 2;569,358.28
. s 0.91239234 ~0,33 +1.12
100 25 80 171 17,939 ' +2102.50 "1 600,795 77 | 2, 469,375, 38
: $2819. 26
: 0.18237826 :
6372,967 . 643,615, 36 2.475,069.72
0,896828K7 - -0, +1,63
99 2u3 By 39,0 20,312 5715, 06 [ 603 618 &8 | 5. 878 071,35
-1029.,73
0.152R1342
6751.747 i 6li2,585.63_ | 2, Ud) 7uD Ug
0.98830140 -0, 6% +2.17
9BA 278 W& o1 .G 27.06% 16672, 76 | G2 5a&h 99 | 2 ha) Zhh Ae
$1151.710 _
0.21920389
5252,650 643,737.0% | 2,486 867 .34
0.97567908 =~0.76 ¥2.50
98 257 20 1R. % 25 216 $5124. 90 | 6Uz 736, 27 | 2 UR6 KG9, 97

FIGURE 43,—Computation of coordinates—Continued.
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Traveree line ¥Mox_Genos to &1
K,

COMPUTATION OF COORDINATES

State br County Nanga and_Polk ) Initial Station . _Genoa .
Year 193 ‘Month January - March Closing Station _ &1
Station Azimuth Grid Logx Lat. | Latltude. Departure Grid Coordinates
Plane Distance qoex cos Az’ Feet Feet y ’ x
Feet | sboee dist. - : Feet Feet
gsin Az -
o w % Dep._
98 =56U6,48 - 1 643,737,03 - 2 426 ,.867.38
0,8862312) 643,736.27 186,869.97
6371.339 638,090.55 2 U85, 818.86
. - 0. 46324319 -0.91 . '4%.10, ‘
97 322 24 12.3 38,588 +2951 .08 1 638.089.60 | 2. 4g0 821.96
- _ =3447.12 -
0.99997304
447,212 634,603.43 12,089, 8ML 18
0.00734389 ~1.00 .38
Y3 3R9 3L 4 o Lo 135 + 25,22 |6&3R. 602 03 | 2 OZ9 84 56
-6966.49 [ . :
0.99919966
6972.075 627,676.94 | 2,490,123.07
0.04000052 =1,16 +3.9
95 257 4o 27.1 49,107 + 2/8. 89 1627,675.78 | 2.090,12/7.01
-3423,79
Q.83928052
4079, U432 . 624,253,115 | 2,192 311,05
0.5436946L - . =1.26 | 44,26
oL 227 03 8§12 53 186 . $42217.98 leolt, o51,89 | 2,490 zm; 3]
~-6751, 39 :
0.89816745
7516 . 851 617,501.76 2,495 AUR 46
0.43965250 -1.013 +84. 87
93 222 & 0% 4 60,703 +3300. 81 617,500.33 2,495,6%0.7%

F1GURE 43.—Computation of coordinates—Continued.
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Traverse line MNgex_Genoa to 81
Nebraska (south)

COMPUTATION OF COORDINATES

State County Nance and Polk Initial Station Genoa,
Year _1934 Month January - March Closing Station _ 81
2
Btation Azimuth Grid kemx Lat., Latitude Departure Grid Coordinates <
Plane Distance kagx cos Az Feet : Feet Ty : X =
Feet kogx dist. ’ Feet Feet g
% sin Az =
[ ' " x Dep. a
93 -3190,93 617,501.76 ‘| 2.495,645,86 é’
0.75372655 617,500 g
45323.536 . 614.21(1). 2,408, 2'21 5
o 1 -1,53% +5.

- X L 1 S 61,037 TO7E 2% | GIE,309.30 | 2,98, 133,30 5
=200, 71 T . 5
0.996110280 . ' S

2011,928 612,206,122 | 2,498 598.40
0.0846493Y -1,58 _45.37 S
91 356 O 3A.0 %6919 £ 170.31 1612 .300. B0l | 2 W0 60%.7/ 2
~5396.60 H
0.71322190 s
7566.510 . 606,909.52 | 2,503,902.06 &=
0. 70093831 -1.76 +5.9 e
J0 30h_ 29 B1.6 74,515 $+5303.66_| 606.907,76 | 2,503,908,03% E
-1509.31 . =
0, 85944185 Pt
1756.156 i 605,400 .21 | 2 5olt 799 &7 by
0,51123350 ~-1.40 36,12 =]
R34 339 15 143 16,271 : + 897.81 1605,398, 41 | 2 500,505,099 o
1642, 34 . E

6921k 0.97056839 ’ 603.757.A7 | 2,505 207 ‘
1692,113 : ’ Zg_—
0.20082568 . -1.84 +6.2
ZOA 1386 03 ©3.0 77.963 + B07.5L | 603,756.03 | 2,500,213.63

FIGURE 43.—Computation of coordinates—Continued.
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Traverse line XX Genoa to 81

COMPUTATION OF COORDINATES

State County Initial Station __Genoa
Year 1934 Month January -~ March Closing Station _ 81
gtation Azimuth Grid Loe: Lat. Latitude Departure Grid Coordinates
Plane Distance A0ex cos Az Feet Feet y X
Feet ios . dist. Feet Feet
sin Az
o " %—
894 =3702.83 603,757.87 | 2,505,207.38
0.9107573h 603,756,003 2,505,213%.63%
4065, 664 600,055.00 | 2,506,585,26
0. 4129419 -1.94 +6.58
¥4 335 26 3%6.8 82,029 +1678,88 600,0R%.10 2,506,892.84
~1931,08 - i
Q.3468R516
5567.390 598.123.96 | 2,512,108.02
0.93791871 ~2.0 +7.02
&6 90 17 42,3 #7.597 40021, 76 2 . 512, 5
: -2524,93
0.52991815
_476h4,779 595,599, 03
_ 0. 8UK0R06 7 -2.18 +7. 41
gh 301 H9 K9.,0 92,361 +4000. 77 RYR 596, 8K 2,816.156,20
+ 156.20
0.02378030
6568, 389 195, 755 23 2.‘322.715.32
0.9y971721 a +7.93
84 1268 38 J1L.9 98,930 +6b66.53 1595, Y‘L 89 | 2,822.723.258
j -2617.76
0.89420394
2927.480 93, 152.47 2,524, 02‘5 84
0. 44765981 +5.1
283 333 24 22.9 | 101,857 “+1310.52 | 593, 135 OF 2,524,030, 01

FIGURE 43.—~Computation of coordinates—Continued.
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Traverse line 3xx Genoa to 81

COMPUTATION OF COORDINATES

State _ Nebraska (south) County _ Nance and Polk Initial Station Genoa
Year 1Y3 Month January _larch Closing Station 81
Station Azimuth Grid oKX Lat. Latitude Departure Grid Coordinates
Plane Distance g cos Az Feet Feet y X
Feet Tagx dist. Feet Feet,
xagx sin Az
o " [ Pogx Dep. |
83 -5096. 46 593,137.47 2,524,025.84
0.58963383 593,135.06 | 2,524,034.01
8643 . U437 5 - »88,041.01 2,53%1,006.89
L8076 /070 -2.61 +8.86
83p 1306 O7 ®1.7 | 110,501 +6981.05 h88,038.00 [ 2,531,015.75
=-1872.91
- 0.62679875 i
2988.061 H86,168.10 2,b33,335.13
0. 77918119 2. 68 [ 35.10
[<h 308 48 81.6 113,489 42328.20  1'586,167.83 1 2,533, 340,23
586,165,442 | 2 6533 344 53
Discrepancy 42.68 =9.10
X Factor = [«8.014U0 x1Jo=2
Yy Factor = [-2.7%6146 x1[0-5

FIGURE 43.—Computation of coordinates—Continued.
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e PLANE COORDINATES
Datum _,M_?Ltb_ﬁmﬂ’:!:cdn 12272 Projection Lamber Z Sout 4 State A@_‘{asé Ge.
x Coordinate x Cocrdinate
Btatlon ~y e, Asimuth ) Mark Station " ™ Asimuth Mark
ot s e ;
-Gensg.. | 2,458,788.24_\ 2215846 Asimuth mark,| 9% 2,4%6,869.97
647,972.39 refersnce mark th $43,736.27.
10/ E. 2,460,583 97 1.2 489,.821.96.
646,726.00 ¢38,.089.64.
1010 2,464, 120,85 %6 2,489, 84 7.5%.
4, 22402 639,642.43
201G 246223882 95 2,490, 122.0/
$43, 42492 627,.67578.
L0l8 2, 43,9241 24, 2 492, 34531
«42,032.24 624, 25/.89.
LOLA 2,464, 722.21 93 2.495,650.23
- ¢41,1.20.37 617,:500.33
V7Y 2,467,2(242 92 2,498, 433.3¢0
639 83446 &l4,:309.30
ARO.mre ) 2 6, FEEIR. 7] 2,498,46.03.71
640,79.5.77. - .612,304.54.
19 2 47502435 90 2,503,908.03
643, 6/4.88. 606,902.74
98 A 2.8, T4 27 2,504, 80592
642, 58493, ©05,.378.4/.

FI1GURE #4.—List of adjusted coordinates.
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PLANE COORDINATES

- State. Nebrasta.

Datum /Vorz‘é_ﬂmer ean.. 1227 Projection ... amberd Swth
x Coordinate . x Coordioate e
Btation 3 iate Adimuth Mark Btation y Coordinate Aslmuth Mark
Foat . a - Feet - .
£2A 2,505,213.63 £
: 603,756.03
237 2,:506,892.84.
$00,083./9
e 2.:512,115.04.
. 598,.421.89.
85 2,.516,156.20
595,596.8.5"
84, 2,522,723.25.
595, 752.89, .
23 2,524, 034.01.
593,435,064,
83.4 2,531,015 2%
588,038.40
21.C 2,533,192-24.
58R,030.81
) 2,533,344.23 ). L75...29.. Y02 BLC
586, /6552,

amigd LaIgnvI @HL NO NOILVLAJIWOD HSYTAVHL

Ty

FIGURE 44,—List of adjusted coordinates—Continued.
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U. 8. COAST AND GEODETIC SURVEY

LAMBERT FROJECTION FOR NEBRASKA (NORTH)

Table I.
Lat. R vt TebulaT Scaie in | Scale
{feet) y value on | difference | units of expressed
central for 1 sec. 7th place| as &
meridian of lat. of logs ratio
(feet) (feet)
41e 20t | 23,368,977.46 1101.22417 + 02.2 1.0001157
21 | 23,362, 90 .01 Zz 101.22383 +480. 1,0001107
22 | 23.356,830.58 12 1 101.22%83 594 1.0001058
2 23,330,%57.1 18,220. 71 101.22350 38.5 1.00201010
2 23,304 683.7 24 293. 2 1101.22333 +417.9 1.0000962
25 | 23,338,610.3 30,367.12 | 101.22317 +397.8 1.0000916
Yye 26v 23,332,236.95 6,440,51 | 101,22300 +377.9 1.0000870
27 | 2%,326,L63.57 2.513,89 |101.22283 +358.E 1.0000825
28 | 23.3201290.20 | 48,587.26 {101.22267 +339. 1,0000781
29 | 2%,31L, 316,84 4. 660.62 | 101.22267 +320.7 1.0000738
30 | 23,308,243, 0,733.98 | 101.22250 +302.3 1.000069
41e 31t 23,302,170.13 66,807, 101.222 +28lL, 1.00006
32 23,296:096.19 72, sso 2% 101.222%; +266.2. 1. 00006?
33 23,290,023.46 78,954.00 | 101.22217 +2u9.ﬁ 1.0000574
3 23.283.950.13 | &5,027. 3 1101.22200 +212, 1.0000535
35 23,277,876.81 91,100.565 | 101.22183 +2i5.8 1.0000297
h1e 361 ,23,2;1,803.50 97, 113 .96 | 101.22200 +199.6 1.0000460
37 123,263,730.1 103,247.28 {101.22167 +1832,8 1.0000423
38 | 2%,259,656.88 | 109,320.58 | 101.22183 +168.3 1.0000388
23 23,257,583.57 | 115, 393 .89 |101.22167 +153.2 1.0000353
2%,247,510.27 | 121,467.19 |101.22167 +138.4 1.0000319
Yye Lir | 23 241,436.97 | 127,540.49 [101.22167 +124.0 1.,0000286
b2 | 23)235,383.67 133,613 79 {101.22150 +110.0 1.0000253
ﬁﬁ 2%,229,290.38 1 9,687 08 |101.22167 + 96.3 1.0000222
23,223,217.08 | 105,760, 3s 101.22150 + 83,0 1.0000191
5 |23, 217 '143:79 | 151,833.67 |101.22167 + 70.0 1.0000161
- 410 L6t | 23,211,670.49 | 157,906.97 [101.22150 + 57,4 1.0000132
47 | 23,204’ 997.20 163,960.26 |101.22167 + 25.2 1. 0000184
4g | 23,198,923.90 | 170,053.56 | 101.22167 + 33,4 1,0000077
hg 23,192 &50.60 | 176,126.86 }101.22167 + 21.9 1.0000050
50 | 23,186,777.30 | 182,200.16 |101.22167 +10.8 1.0000025
ke 511 | 23,180,704.00 | 188,273.46 |101.22167 0.0 1.,0000000
52 |23, 174 630, 70 194,346,76 |101.22183 - 10.4 0.9999976
5 23 168 257 200,5420.07 | 101.22183 - 20.4 1 0.9999953
5 &h.0& | 206,493.38 | 101.22200 - 30,1 | 0.9999931
55 23 156 410.76 | 212,566.70 | 101.22200 - 39.4 0.9999909

F16URE 45.—Lambert projection table for Nebraska.




TRAVERSE COMPUTATION ON THE LAMBERT GRID

LAMBERT PROJECTION FOR NEERASKA (KORTH)
Table I (Conttd).

175

lat. R vt Tabular S8cale in | Scale
(feet) y value on | difference | units of | expressed
central for 1 sec. 7th place| as &
meridian of lat. of logs ratio
(feet) (feet) .

bie 561 | 23,150,337 . 4k | 218,640.02 | 101.22217 - 48,3 | 0.9999839
27 2%,12&,223.11 224,713.35 | 101.22233 - 56.3 0.9999869

58 23,135,190.37 230,786.69 | 101.22233 - 65.1 | 0.9999850

&9 23,132,1iz. 3 236,860.03 101,22250 - 73.0 0.9999832

4z 00 | 23,126,044,08 | 242,933.38 | 101.22250 - 80.5 | 0.9999815
hae 03t 23,119,970.72 249,006.73 | 101.22283 - sl.e 0.9999798
02 | 23,113,897.3 255,080.10 §101.22283 - g4t 0.9999783

0 2%,107,823,99 261,152.47 101,22300 -~100.8 0.9999768

o8 | 2%,101,750.61 |.267,286.85 | 101.22317 -106.9 | 0.959975k

o5 | 23,095,677.22 | 273,300,284 | 101.22350 =112.6 {-0.99937h1

Lpe o6t | 23,089,603,.81 4279,313.65 101.22350 =117.9 0.9999729
o7 | 2%,083,530.40 | 285,0447.06. 101.22387 -~122.8 0.9999717

08 | 23,077,456,98 | 291,520,48 | 101.22800 ~127.4 0.9999707

09 | 23,071,383.54 } 297,593.92 | 101.22417 «131.7 0.9999697

10 | 23,065,310.09 | 303,667.37 {101.22433. ~135.5 0.3999683

Lge 117 23,059,226.6 309, 740.83 | 101.22450 -139.0 | 0.9999680
12 | 2%,053,163.1 315,814,300 | 101.22483 ~142.1 0.9999673

1 23,047,089,67 | 321,887.79 | 101.22500 ~144,9 0.9999666

1k | 23,041,016.17 32l,961.29 101.22533 ~147.3 | 0.9999€60

15 | 23,034,942.65 | 334,034.81 |101.22550 -~149,3 | 0.9999656

Uze 16t | 23,028,869.12 | 340,108,324 | 101.22583 ~151.0 0.9999622
17 | 2%,022,795.57 | 346,181.89 | 101.22600 ~152,3 0.99996h9

18 ]23%,016,722,01 { 352,255.45 101.2262} ~153.2 | 0.9999647

19 | 23%,010,648.43 355,329.03 101.22667 -15%.8 0.99996k46

20 | 2%,004,574.83 | 364,402.63 |.101.22700 -15k4.0 0.9995645

hoo 21t | 22,998,501.21 | 370,476.25 [101.22717 -153.8 0.9999646
22 |22,992,b27,58 | 376,549.88 |101.22767 -153, 0.9999647

2 22,986,353,92 | 382,623.54 |101.22783 ~152, 0.9999649

2 22,980,280.25 | 288,697.21 [101.22817 ~151.1 0.9999652

25 |22,974,206.56 | 394,770.90 }101,22867 ~149.5 | 0.9999656

Yeo 261 | 22,968,132.84% | Hoo,844,.62 {101.22883 ~147.5 1 0.9999660
27 |22,962,059.11 | 406,918.35 {101.22933 ~145.1 0.9999666

28 22,935,935.35 412,992.11 |101.22950 ~152.4 | 0.9999672

29 |e22,949,911.58 | 419,065.88 | 101.23G00 «139,3 | 0.9999679

30 | 22,943,837.78 | %25,139.68 | 101.23050 -135,8 | 0.9999687

F1GURE 45.—Lambert projection table for Nebraska.—~Continued.
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U. 8. COAST AND GEODETIC SURVEY

LAMBERT PROJECTION FOR NEBRASKA (NORTH)

Table I (Conttd).

Lat R yt Tabular Scale in Scale
ate (feet) y value on | difference | units of expressed

central for 1 sec. 7th placc| as &

meridian of lat. of logs ratio

(feet) (feet) '

42o 31t | 22,937;762.9 431,213.51 | 101.23083 ~132.0 0.9999696
%e 22,9%1,690.18 ué7,2s%.36 101.23117 -127.8 0.9999706
3 22,925,616.23 Lh3. 261,23 | 101.23150 ~123,2 0.9999716
3 22,919,:42.22 445’ 435,12 | 101.23200 -118.3 0.9999728
35 | 22,913, k68,02 { 455,509.0k | 101.23250 -113,0 0.99997k0
Lao 36t | 22,907,394, 47 | 461,582.99 | 101.23283 ~107.3 0.9999753
37 | 22,901,320,5 7,656.96 | 101.23333 ~101.3 0.9999767
38 | 22,395, us.ﬁo 3,730.96 101.2335; - 94.3 | 0.9999782
28 22,889,172.47 |-479,804.99 | 101,234 - 88,1 | 0.999979
22,883,098.42 | 485,879.0k4 | 101.23467 - 81.0 0.999981
Lo Lyt | 22 g77,024.3% | 491,953.12 | 101.2 - 73.5 0.9999831
L2 22,&78,950.22 498,02%.2% 101.2%22% - 6%.6 0.9999849
ﬁﬁ 22,864,476.08 | 50k,101.38 | 101.23817 - 37-3 0.9999868
‘22,858,801.91 | 510,175.55 | 101.23667 - b8,7 0.999988¢
k5 | 22,852,727.71 | 516,2L49.7% | 101.23717 - 39.7 0.9999908
koo UGt | 22, 846,653.48 | 522,323.98 | 101.23767 - 30. 0.9999930
47 | 25’840 570:28 gzs:’gg.zu torasiy | = 20:2 0.9999923
4g | 22,834,504,93 533, 12.53 101.23883 - 10.5 0.9999976
49 | 22,828,430.60 | 540,546.86 | 101,23933 0.0 1.0C00000
50 | 22,822,356,24 | 546,621.22 | 101,23983 + 10.8 1.0000025
Wze 51t | 22,816,281.85 | 552,695.61 | 101.24050 + 22.0 1.0000051
52 | 22,810,207.42 | 558,770.0% | 101,24100 + 33.6 1.0000077
5 22,50&,132.26 56l,8LL .50 | 101.24167 + 45,5 1.0000105
5 22,798,058.46 | 570,919.00 | 101.24217 + 57.8 1,0000133
55 |22,791,983.93 | 576,993.53 | 101.2k4267 +:70.5 1.0000162
Yo 56t | 22,785,909.37 | 583,068.09 | 101.24350 + 83,6 1.0000192
57 | 22,779,834.76 | 589,142,70 | 101.24k00 +97.0 1.0000223
58 | 22,773,760.12 | 595,217.34 | 101,2L450 +110.8 1.0000255
B9 |22,767,685.45 | 601,292.01 | 101.24533 +12L,9. 1.,0000288
k3e 00 | 22,761,610.73 | 607,366.73 | 101.24583 +139.4 1.0000321
k30 o1t | 22,755,535.98 | 613,441.48 | 101.24667 +154.3 1.0000355
02 | 22,709,461.1¢ | 619,516.2€ | 101.24717 +169. 1.0000391
0 22,743,186.35 | 625,591.11 | 101.24800 +185.2 1.0000426
o] 22,737,311.47 | 631,665.99 | 101.24850 +201,2 1.0000463
05 | 22,731,236.56 | 637,740.90 | 101.24917 +217.6 1.0000501

FIGURE 45.—Lambert projection table for Nebraska—Continued.




TRAVERSE COMPUTATION ON THE LAMBERT GRID

LAMBERT PROJECTION FOR NEBRASKA (NORTH)
Table I (Conttd).

177

FIGURE 45.—Lambert projection table for Nebraska—Continued.

Lat. R ' Tabular Scale in | Scale
(feet) y value on| difference | units of | expressed
central for 1 sec. 7th place |as &
meridian of 1at. of logs ratio
- (feet) (feet)
k3o 06! | 22,725,161.61 | 643,815.85] 101.25000 +234.4 1.0000540
07 |22,719,086.61 | 645,890.85} 101.25067 +251.5 1.0000579
08 22,713,011.27 655,965.49 | 101.25133 +269.0 1.0000619
09 .22,706,9z6. 9 | 662,040, 101.25200 +286.9 1.0000661
10 | 22,700,861.37 | 668,116.09 | 101.25283 +305,1 1.0000703
430 11t | 22,694,786.20 | 674,191.26 | 101.25350 *3%;.7 1.0000745
12 |22,688,710.99 | 680,266.47 | 101.25433 +342,7 1.oooo782
1 22,682,635.73 686,&41;7} 101.25500 +362.0 1.000083
1 22,676,560.43 | 692,417,0% | 101.25583 +381.7 1.0000880
15 |22,670,485,08 | 638,492,38 | 101.25650 +401.8 .| 1.0000925
L3o 16! 22,66&,&02.69 704,567.77 { 101.2573 +22.3 1.0000972
17 22,658,23 .25 | 710,643.21 ] 101.2581 43,3 1.0001020
18 22,232, 58.7 716,718.70 | 101.25900 +464,3 1.0001069
19 |22,6h6,183.22 | 722,79%.24 | 101.25967 +485.9 1.0001119
20 |22,640,107.64 { 728,869.82 +507.8 1.0001169
£ = 0.6734507906
log_/= 9.8263058671 - 10
log k = 7.5994373150
¥, = 364,631.17 feel
1 3 = 0.3723088 - 10
°8 297 etn 17
Geod. Az, = Orid. Az. = 40 = 27X (y .y +¥2271)
w ° 3
2,00 sin 1



178 U. 8. COAST AND GEODETIC SURVEY

LAMBERT PROJECTION FOR NEBRASKA (NORTH)

Table II.
\ 1" of long. = O¥67345079 of ©
Long. 8. Long. ) Long. e
95° 4ot (420 53' 0528323
4y {+2 54 25.4253]j96° 16t}+20 30t 5191786][96° 51t}42e ozv 1639320
b2 |42 53 kE.OISZ 17 |+2 30 10.7716 52 [+2 06 36.52U49
ﬁi +2 53 oh.6112 18 [+2 29 30.36U5 B3 [+2 05 56,1179
+2 52 24,201 19 |+ o8 957 54 je2 OE 15.7108
ks ls2 B1 43,797 20 [+2 28 09.550 55 {+2 ol 35,3038
95° LEti42 51 03.3900}{96° 21¢|+2 27 29.1434|l96° 56%|+2 © .8967
47 42 5o 23.3530 ’ 22 :e 2Z u§.73 3 27 +*? o3 ;ﬁ.uss
g 142 b9 U2,5759 23 {42 26 08.3293 58 [+2 02 34,082
49 [+2 49 o02.169 2k {42 25 27.9222 59 |+2 01 53.6756
50 {+2 48 21.7618 25 |+2 24 u7.5152((97° 00 [+2 01 13.26%5
95° 51v|+2 U7 41,3548 {[96° 26%{+2 24 07.1081([97° 01t{+2 00 32.86&5
52 |+2 47 00.9877|]" 27 {+2 23 26.7011 02 {+1 59 52.32 E
53 {+2 L6 20.5407 28 [+2 22 L6.2941 83 +1 59 12,047
54 a2 tﬁ 40.1337 29 {+2 22 05.8870 41 58 31.6404
55 |+2 59.7266 30 [+2 21 25.4800 05 [+1 57 61,2333
950 56v142 U4 19.3196[]96° 311[+2 20 U45.072 ° 0641 10.826
57 |+2 43 33.3125 ? ga Ie 20 03.6 53 1 07 |41 ?Z 30.&193
58 [+2 42 54.505 33 142 19 24.2588 08 {1 55 50.0122
59 142 U2 18.093 34 |+2 18 U43.8518 (CREY E 09.6051
96° 00 |+2. 41 “37.691h4 35 {+2 18 o03.4047 10 |41 ? 29,1981
96° O1t'{+2 ko 2843|1960 36t1+2 17 23.0 o 11t[+1 48,7910
02 {+2 ko 35.5775 ? 37 +2 1% ug.egg 1 12 |91 ?% os.gguo
$1% % kol 203 ¥ aaEl R4 3 0
+ . . # .
05 |+2 gs 15.6561 Eo +2 14 B1.5095 15 |9 21 07.1628
96° 06%]+2 2491 |]96° b1ti+2 14 oO1.002h4 ° 16t]+1 50 26.7558
07 |+2 %Z gﬁ.sugo ’ 42 :2 13 20.5954 o 17 |91 us.;ﬁg7
08 [+2 36 14.u4350 ﬂz +2 12 40.1883]] . 18 {+1 ug 05.9417
09 [+2 35 34,0279 4 |+2 11 59,7813 19 |+1 48 25.5346
10 [+2 3k 53.6209 45 J+2 11 19.3743 20 |41 47 45,1276
96° 11%}+2 34 13,2139 |{96° LEt)+2 10 38.9672]|97° 21'|+1 Y47 OK.7206
12 |42 33 32,8068 47 |+2 09 58,5602 22 |/l 46 24,3135
13 |+2 32 52,3998 3 'ls2 09 18.12}1 23 |+«1 U5 uz.gg E
ik ls2 32 11.9927 kg 142 08 '37.7461 2k fv1 tﬁ 03.499
15 |+2 31 31,5857 50 {+2 07 57.3390 25 |+1 23.0924

F1GURE 45.—Lambert projection table for Nebraska—Continued.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

LAMBERT PROJECTION FOR NEBRASEA (NORTH)

1% of long. = 0967345079 of ©

Table II (Conttd).

179

Long. © Long. 8 Long. Sl

97° 26v{+1° 431 4226853 [[9d° 01| +1e 20" 08"4386|[98° 361]+0° 56% 3411920
27 {+1 43 02.2783 02 |+1 19 28.0%316 37 +0 55 53,7849

28 |41 42 21.8712 03 }j+1 18 buy.62 3% |+0 55 13.3779

29 J+1 b1 h1.heke ok |+«1 18 o07.2175 zg +0 54 12,9708

30 {41 41 01.0571 05 .1+41 .17 26.8105 +0 53 52,5638

97° 31tf+1 4O 20.6501||98° 06']+1 16 U6.LO3ZU]j98&° L1t]+0 12,156
ga +1 39 ko.2430 % 07 141 16 05.9924 42 140 ?3 31.7292

33 |41 38 59.8360 08 [+1 12 ﬁ5’5593 ﬁa +0 51 51,34
34 141 38 19,4289 09 |+1 1 2.1823 +0 51 10.9356
35 |+1 37 39.0219 10 [+1 1% ohk.7752 45 [+0 50 30.5286

970 36t|+1 36 S58.6148|]98° 11941 13 24,.3682(|98° L6t]+0 0.12]1
37 |+1 36 18&.2078 12 141 1 u3.3611 2 47 140 33 39.71u5

38 141 35 37.8007 13 [+1 12 03.55M Lg 140 b8 29,307
23 +1 34 57,3937 14 |41 11 23.1470 49 [+0 47 U4&.9004

41 34 16.9887 15 |+1 10 7400 50 [+0 47 08.4933

97° hitf+l 33 36.5796)]98° 16'}+1 10 o02.332 8o 51t140 U6 28.086
k2 el 32 56.1726 17 |91 09 21.3353 2 ga~ +0 U5 u7.6792

tﬁ 41 32 15,7655 18 |+1 08 K41.5188 53 |40 ﬁﬁ 07.2722

41 31 35,358 19 |«1 08 o01.1118 54 140 26.8651
ks {#1 30 54,35 20 141 07 20.7047 85 [+0 U3 LE.lsEL
970 Uér{sl 30 1u,5h4kflgge 211141 06 40.2977|[98° s6'[+0 U3 06.0210
47 1«1 29 34.1373 22 {41 05 59,8306 57 140 42 25,6840

48 141 28 53,7303 23 141 05 19,4336 58 140 W1 uﬁ‘a 69

b9 |41 28 13.3232 2k f+1 ofF 39.0786 59 {+0 41 ok.8299

50 [+1 27 32.9162 25 |41 03 £8,6695[[99° 00 |+0 U0 24,4228

97° 51t {41 26 52.5091}|98° 26t{+1 03 18.262 ° 01t} 40 Lk, 0158
. 52 141 26 12,1021 27 {91 og 37.8 52 d 02 |+0 %3 03.6027
gﬁ +1 25 31.6950 28 [+1 01 57.4484 03 |+0 38 23.2017
+1 24 51,2320 29 |s1 01 17.0813 o [+0 37 k42,7947
55 [+1 2k 10.8509 30 |41 00 -36.6343 05 [+0 37 02.3876
97° 56t {41 23 30.4739||98° 31t]+0 59 56.22721|99° 06'|+0 36 21.9806
57 {41 22 50,0668 32 |+0 59 15.8202 07 |+0 35 u1.szgs
58 I+1 22 09.6598 33 |40 58 35.4131 08 {+0 35 01.1 E

59 l+1 21 29.2527 34 140 57 55,0061 09 [+0 3h 20.759
98° 00 (+1 20 Uu&.shs7 35 |+0 57 1hk.5990 10 |+0 33 ko.3524

FIGURE 45.—Lambert projection table for Nebrasks—Continued.
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U. 8. COAST AND GEODETIC SURVEY

LAMBERT PROJECTION FOR NEBRASKA (NORTH)
Table II (Cont'd),
1* of long. = 0367345079 of €

Long. -] Long. [} Long. ]
99° 11t[+0° 32% 598 ° h6t140° 09 2516987 {[100° 21| =0° 14t 0815480
4 12 1«0 gz ?[3.2'3‘2% 99 47 |+0 og u§.291 22 -0 14 .3550
13 {+0 31 33.1312 48 140 08 Ob,.8846 23 =0 15 29.3621
14 {40 30 53,7242 49 |+0 o7 24.b778% 2k -0 16 09.;691
15 |+0 30 1s.:171 50 |+0 06 uk,0705 25 {=0 16 50.1762
990 16v[4+0 29 37.9101}] 99° 51*|{+0 06 03.6634]|1000 26*|=0 17 30.5832
17 |+0 28 57.5030 52 |[+0 © ﬁg.z Y 27 |=0 18 20.3983
18 {+0 28 17.09 53 140 © .8h93 28 |-0 18 51.39
19 {40 27 36.6889 54 |+0 o4 02,4423 29 |~0 19 31,80
20 {40 26 56.2819 55 |+0 03 22,0352 30 |=0 20 12,2114
99° 21%}40 26 15.8748]] 99° 56¢|+0 02 L1.62821{100° 31V|=0 20 52.6185
22 [+0 2 gs. 78 57 |+0 02 o01.2211 32 |=0 21 33.0252
23 {+0 2 .0608 58 (+0 01 20.8141 33 |=0 22 13.432
2k 1+0 24 1 .6227 59 |40 ©0 K070 3k |0 22 5 .5396
25 |+0 23 3k4.20L87|[100°00 | O 00 00.0000 35 |=0 23 30,2467
99° 26'{+0 22 53.8396{|100° 01t|=0 00 M40.4070}[100° 36'{=0 24 1k.6
27 |40 22 13.4326 02 [=0 01 20.8141 §7 -0 24 55.0 3%
28 [+0 21 133.0855 og «0 02 01,2211 -0 25 35.4678
29 [+ 20 52,618 0 =0 02 b1.6282 33 -0 26 15.87
30 {+0 20 12.211 05 [=0 03 22.0352 -0 26 5b.2819
99° 31'140 19 31.8044)1100° 06t |=0 OU O2.4423[]1C0° Kitle0 2 6.688
%2 +0 18 51,1973 07 |~0 Ok 1&2.81&93 42 |0 ag ;7.0968
a 40 18 10.9903 08 |«0 05 23.256 l& - 28 57.5030
40 17 30.5832 09 |=0 06 03.663 -0 29 37.9101
5 |40 16 50.1762 10 |=0 06 .0705 4 =0 30 18.731n1
990 361|40 16 09.7691}11100° 11t |=0 07 24.4 100° 461]-0 30 58,7242
7 [+0 15 29.3621 12 {«0 08 ou.sg 47 -0 §1 §9.1312
38 1+0 1% 48,9550 13 -0 08 45.2916 g 10 32 19.5383
ag +0 14 o08.5%80 2% <0 09 25.6987 49 j=0 32 9.935
+0 13 28.1%09 15 |=0 10 06.1057 50 |0 33 .352
99¢ 41t140 12 K47.7339}/100° 16'j-0 10 46.5128}1100° 51t|-0 34 20.759%
b2 [+0 12 07.3269 17 {=0 11 26.9198 52 |0 35 01.1665
l& 4 11 26.9198 18 =0 12 07.3269 53 0 35 41,5735
4 10 h6.5128 19 |=0 12 h7.7239 54 -0 36 21.9806
45 140 10 06.1057 20 [=0 13 28,1509 65 |=0 37 02.3876

FIGURE 45.—Lambert projection table for Nebraska—Continued.
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FIGURE 45.—Lambert projection table for Nebraska—Continued.

1* of long. = 0%67345079 of ©
Long. (-] Long. (-] Long. -]

100° 56%{=0° 377 u2e7947([101° ;1' ~1¢ 01! 17101;13 1020 06!|-1° 24t 5112820
57 [«0 38 23.2017 2 ]-1 01 57.448 07 |=1 25 31.6950
BB p el A s pml B3R 2
101° 30 |0 %0 2u.b3de 35 |-1 03 58.6695 10 |-1 27 %:95222
101° 01'|=0 41 oOU.8299)|101° 36'| -} OM 39,0766](102° 11'l=l 28 13.32%32
02 (=0 W1 15.2322 37|-1 05 19.483 12 [«1 28 39333
B2 i ool B3 2 R w3 R fiak

05 {~0 43 %Zugsx R 07 20.704 15 (-1 %o 5#23511;
101° 06t]=0 Ui 26.8651|(101° 41'f~1 08 01.1118{|1020 16¢|-1 .35¢
07 |=0 U5 o07.2722 42 |-1 08 k1.5182 17 | -1 %% %5.;225

08 |=0 ug 47,6792 33 -1 09 21.9259 18 [-1 32 52.172

09 {=0 U456 24.0863 -1 10 o2. 339 19 |-1 33 36.5796

10 |=0 47 o08.4933|F . M5 i-1 10 ua.; 0 20 [-1 304 16.3867

101° 11*|=0 47 48.9004|{101° 46'| -1 11 23.1470{{102° 21t|-1 34 .

12 =0 4a 29.;01514 47 l<1 12 o03.5541 22 -1 % ?3.3833

13 1=0 49 03.72 g -1 12 43,9611 23 |=-1 3% 18,2078

1k 1.0 49 50.121 49 |-1 13 2L.3682 2 |1 36 58.6148

15 |«0 50 30.528 50 |-1. 1% ok, 7752 25 {=1 37 39.0219
101° 16'|~0 51 10.9356({101° 51t =1 1k U45,1823{[102¢ 26'|-1 38 19.u428
17 |-0 B 51.3326 52 |«1 15 25.5‘39%+ 27 |=1 gs 3.563

18 =0 52 31,7497 53 =1 16 05.996 28 |=1 39 Eo.a 30

19 | 23 1201587 2|1 16 h2.803u 26 (1 13 2o.és0s

20 |-0 53 52,5638 55 |=1 17 26,8105 30 |-1 41 01.0571
101° 21t}-0 S4 32,97081}101° 56%|=1 18 07.2175{1102° 31t}-1 41 L1.h6k2
22 [=0 55 13,3779 57 |=-1 18 lw.selg %% -1 42 21.8712

23 |=0 55 53,7849 58 |-1 19 2€.031 53 |=1 43 o02.2783

28 |=0 56 34,1920 59 |-1 20 08.4386 30 -1 4 .685

25 -0 57 14,5990}{102° 00 |-1 20 bLs.als5y 35 =1 4% 23.092
101° 26']-0 57 55,0061|{102% 01¢|=1 21 29.2527{[102° 36¢|~1 03,4994
27 {=0 58 35,4131 02 |=1 22 09.6598 37 -1 ﬁ? uz.gggs
Bl 2 mEnl 903 n pul B3 E

. : - 70,4739 -1 ok, 7206.

30 |=1 00 .36.63Z3 05 | =1 23 10.5539 Zg -1 uz/ u5.7 76
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LAMBERT PROJECTION FOR NEBRASEA (NORTH)
Table II (Conttd).

1* of lonhg. = 0467345079 of ©

Long.

Long. ] Long. e e
1020 Lat|-1c 4a¢ 2615346 |[103° 16t[-2° 11f 5917813 {1030 5112 35% 3420279
k2 (-1 U9 402.3 17 -3 17 {=2 12 30.1553 ? ge -2 %2 iu.u;,go
l& -1 49 ‘46,3487 18 |=2 13 20.595 53 (-2 36 54,8420
=1 50 26.7258 19 |-2 14 01.0024 54 |=2 37 35.2491
45 l=1 51 07.1628 20 |«2 14 "k1.ko9s 85 =2 38 15.6561
1020 46t|~1 51 47.5699((103° 21v|-2 15 21.8165] [103° 56t)-2 38 56.0632
k7 |=1 52 27.9769 22 |=2 16 o02.223 57 |=2 39 36.4702
4g |-1 B3 08,38 23 |=2 16, 42.63 58 |=2 L0 16.8773
49 a1 5% 'L48.7910 24 |2 17 23.0377 59 |«2 40 s7.28
50 |=1 54 29,1981 25 |-2 1% o3 4447 [104e 80 [=2 ¥1 37.691
102° 51'{-1 55 09.6051|]|103¢ 26t|-2- 1€ L3.8518] {10k O1tj-2 U2 18.098h4
52 |-1 55 50.0122 27 |-2 19 24.2588 02 |=2 kW2 58.5055
53 (=1 56 30.4192 28 |2 20 04.6659 03 [«2 43 38,9125
54 =1 57 10.8263 29 [=2 20 U5.0729 o |- 4k 19.3198
55 |=1 57 51.2333 30 -2 21. 25.4800 05 |«2 44 59.7266
102° 56t|«1 58 31.6404{{103¢ 310]-2 22 05.8870|(104° 06t]-2 U5 L0.1
57 {=1 59’ ;z.ouu 2 32 -2 22 u2.29Z1 07 |2 nz 20.5 3;
58 1=1 5% 52.#25 z -2 23 26.7011 08 |2 47 00.9477
59 |-2 00 32.8615 3% |-2 24 07.1081 09 j=2 47 k1.35
103° 00 |-2 01 13.2685 35 |-2 .24 L7.5152 10 {-2 U8 -21.7618
103° 01t|=2 01 53.6756[103° 36t|=2 25 27.9222|{10ke 11*|~2 L9 02,1689
02 =2 02 38,0826 37 [=2 26 08.3293 12 [-2 4§ .5759
03 [~2 03 14,4897 . 38 -2 26 ks.7a63 13 |-2 K0 22.983%0
ok {«2 03 54.8967 3(9) -2 27 29.143 ik -2 51 03.3900
05 {=2 OfF 35,3038 -2 28 09.5504 15 |«2 51 E3.7971
103° 06'{~2 05 15.7108 {[103° biri.2 28 U9.9575||10ke 16t}=2 52 2k.2041
i 07 =2 05 56.1179 b2 =2 29 30.362 17 |=2 53 ok.6112
08 le2 06 36.52L49 lltz -2 30 10.771 18 =2 53 U5,0182
09 |-2 07 16.9320 -2 30 51.1786 19 |=2 54 25.k253
10 |=2 07 57.3390 hs 1.2 31 31,5857 20 |=2 55 05.8323
103° 11t|=2 08 37.7461 [|103° 46t].2 32 11,9927
12 |-2 09 18.1531 k7 |2 32 52,3998
13 |=2 09 58.5602 4g l-2 33 32,8068
14 l.2 10 38.9672 49 l=2 3% 13.2139
15 {=2 11 19.3743 50 {=2 3% 53.6209

FIGURE 45.—Lambert projecfion table for Nebraska—Continued.
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Table I.
Lat. R yt Tabular Soale in | Scale
.(feet) y value on | difference | units of expressed
central for 1 sec. | 7th place| as a
meridian of lat. of logs .~ ratlo
(feet) (feet)
390 Lot |24 590,781.86 0 101.20200 +827.1 1.0001904
41 |24.584.709.74 6,072, 12 101.20150 +798,3 1.0001838
42 Eh,578,637-65 1201 101.20133 +769.8 1.0001773
33 24,5 2,265.57 13.216. 23 101.20083 +741.7 1,0001708
24,566,49%.52 24, 288.34 | 101.20050 +713.9 1.0001644
45 |24 560,421.49 30, 360.37 | 101.20017 +686,5 1.0001581
390 Lot 24, 522 , 349, ua Eg u32 38 | 101.20000 +659.5 1.0001519
47 ltau blhg,277.48 ,508.38 | 101.19950 +632.8 1.0001457
48 | 24542,205.51 Lg, 513.35 101.19917 +606.5 1.0001397
49 2k, 536,123 .56 3 go 101.19900 +580.6 1.0001337
50 |24,530,061,62 60 720.24 | 101.19867 +555.0 1.0001278
390 51t |24 523,989,70 66,792.16 | 101.19833 +529,7 1.0001220
52 |au’ ,517,917.80 72,864.06 | 101.19800 +504.8 1.0001162
5 2& 511,845.92 78,935.9% | 101.19783 0.3 1.0001106
5 ,505,774.05 85,007.81 | 101.19750 +456,2 1.0001050
55 2& 99,702,20 91,079.66 | 101.19717 4324 1.0000996
390 56t | 24,493,630, 31 97,151.49 | 101.19717 +408.9 1.0000942
57 |eu, us7,zgs .5 103,223.32 | 101.19667 +385,8 1.0000888
58 |24 48 109,295.12 | 101.19667 +363.1 1.0000836
59 |24.475. 41k, 9#. 115,366.92 | 101.19633 +340.8 1.000078
4oo- 00 |2k 463,343.16 | 121,438.70 | 101.13600 +318.8 1.000073
hoe o1v |24, 463,271.40 | 127,510.46 | 101.19600 +297.1 1.0000684
02 |24.457.199.64 | 133.582.22 | 101.19567 +27 .8 1,0000635
0 2y 421 ,127.90 139 ,653.96 | 101.19550 Z 1. 0000557
o 24,405, 056.17 | 185,725.69 | 101.19533 +23u 1, ooooa
05 2u b3y, 984,45 | 151,797.41 | 101.19517 +21k4.2 1.0000493
L4oeo 06t |24, 432,912.74 | 157,869.12 | 101.19500. | +194.3 1,0000447
o7 |2y, 426,841.04 163 940,82 | 101.19483 +174.8 1.0000402
08 2& 420, ,769.35 | 170,012.51 | 101.19483 +155.7 1.0000359
09 eu u14 697,66 176,054.20 101.19450 +137.0 1.0000315
10 zb uos 625.99 | 182,155.87 | 101.19450 +118.6 1.0000273
hoe 11t 24 4o2,554.32 | 188,227.54% | 101.19433 +100.6 1.0000232
12 |24,396,482,66 | 19%,299.20 | 101.19%17 | + 82.9 | 1.0000191
13 |2%,390,411.01 | 200,370.85 | 101.19417 + 65.6 1.0000151
1% |2u,384,339.36 | 206,0442,50 | 101.19400 | + 48.6 | 1.0000112
a5 |24,378,267.72 | 212,514.14 | 101.19400 | + 32.0 1,0000074

FIGURE 45.—Lambert projection table for Nebraska—Continued.
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U. 8. COAST AND GEODETIC SURVEY

{LAMBERT PROJECTION FOR NEBRASKA ( SOUTH)
Table I (Qonttd)

Lat. R y! Tabular S8cale in | Scale
(feet) y value difference | units of | expressed
on central | for 1 sec. | 7th place| as &
meridien of lat. of logs ratioc
(feet) (feet)

Loe 16% | 24,372,196.08 218,585.18 101,19383 +15.8 1.0000036
17 | 24,306,124 45 | 224,657.41 }101.19367 0.0 1.0000000

18 | 24,%60,052.83 | 230,729.03 | 101.1938 - 15.5 | 0.9999964

19 24,323.981.20 236,800.6b | 101.1936 - 30.7 0.9999929

20 | 2u,347,909.58 | 262,872,28 |101.19350 | - 5.5 0.9999895

hoe 21t | 24,341,837.97 { 248,943.89 1101.19367 - 59.9 0:9999862
22 | 24,335,766,3 255,015,51 {101.19350 - 73.9 0.9999830

2 2h,329,694.7 261,087.12 |101.19367 - 87.6 0.9999798

2! 24, 323 623,12 | 267,158, 74 1101.19350 ~100.9 0.9999768

25 | a4,217,551.51 | 273,230.35 |101.19350 ~113.9 0.9999738&

4oe 26t { 24,311,479.90 | 279,201.96 {102.15350 =126.5 0.9999709
27 L,305,4508.29 | 285,373,57 1101.19350 =138.7 0.9999681

28 | 24,295,136.68 | 291,845,128 1101,19367 -150,6 0.9999653

29 | 24,293,265.06 | 297,516.80 {101.19367 ~-162,1 0.9999627

30 | 24,287,19%3.44 | 302,588.42 |101.19350 -173.3 0.9999601

Loe 330 | 24 281,121.83 | 309,660.03 {101.1938 -184,1 0.9999576
32 | 24,275,050.20 | 315,731.66 {101.1936 -194.5 o,9999§§2

3 2, 268,978.58 | 321,803.28 |101.19383 -204 .5 0.9999529
g 2l,262,506.95 §27'8Z .91 1101.15383 ~214.,2 0.9999507

5 | 24,256,835,32 33,946,54 [101.19400 ~223,6 0.9999485

hoe 36t | 24,250,763.68 | 340,018.18 {101.19M17 =232, 0. U6
37 24,224,692.03 346,089.83 |101.19417 | -2 1.% o.gggguug

33 Sk,ggg,gﬁg.;g ggg,%el.gg 181'13317 -gug.u o.9999ﬁg

,232,5L8, »233, 101,19450 -257. 0.

2 24,226,477.06 36#,38 .80 101.19#%0 I 0.3383398
Loe uyv | 24 220,405,39 | 370,376.47 |101.19%67 «271.9 0.9999374
La | 2k4,214,333.71 376,248.15 101.19%67 | ~278.7 | 0.9999358
23 24, 208,262.03 | 382,519.83 [101.15500 -285,1 0.9999344

2k, 202,190.33 | 388,591.53 [101,19517 -291.2 0.9999329
45 | 24)196,118,62 | 394,663.24 {101.19517 ~296.9 0.9999316
4oo L6t | 24.190,046,91 | 400,734.95 {101.19550 ~302,2 0.9999304
L7 | 24,143,975.18 | 406,806.68 [101.19567 | =-307.2 0.9999293

Lg | 24,177,903.44 | 412,878.42 |101.19583 =-311,8 0.9999282

hg 1 24,171,831.69 | 418,950.17 |101.19600 =316,0 0.9999272

50 | 24,165,759.93 | 425,021,93 {101.19633 | ~319.9 | 0.9999263

FIGURE 45.—Lambert projection table for Nebraska—Continued.
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lLat. R yt Tabular 8cale in | Scale
(feet) y value on { difference| units of | expressed

central for 1 Bec.| 7th place| as &

meridian of lat. of logs ratio

(feet) (feet)
hoe s1t| 24 159,688.15 | 431,093.71 | 101.19633 -323,4 0.9999255
52 | 24,153,616.37 | b37.165.49 | 101.19667 -ga .5 0.9999228
5 24,147, 544,57 3,237.29 | 101.19700 -329.3 0.9999242
5 24,141,472,75 | 449,309,11 | 101.19717 -331.7 0.9999236
55 | 24,135,400,92 | 455,380.94 | 101.19750 ~-333.7 0.9999232
Loo 56t | 24,129,329.07 | 46},452.79 | 101.19767 ~335.4 0.9999228
57 | 24,123,257.21 | 467,524.65 |101.19783 -336, 0.9399225
58 2#,117,155.3& u73,596.32 101.19833 -337. 0.9999222
59 | 24,111,113,44 | 473,668,582 [101.198E50 -338, 0.9999221
Lie 00 | 24,105,041.53 | 485,740.33 | 101.19883 ~338, 0.9999221
Lye 01t| 24,098,969.60 | 491,812.26 [101.19917 | =338.3 { 0.9999221
02 | 24,092,897.65 | 497,884,211 [101.19933 -337.8 0.9999222
0 2L,086,825.69 | 503,956.17 | 101.19983 «336,9 0.9999224
0 24,080,753.70 | 510,028,16 |101.20000 -335,6 0.9999227
05 | 24,074,681.70 | 516,100.16 |101.20050 «334.0 0.9999231
u1° 06| 24,068,609.67 | 522,172.19 {101.20083 ~332,0 0.9999236
07 | 2k4,062,537.62 | 528,24k.28 }101.20100 | -329.7 | 0.9999241
08 | 2k 056,485 26 533,316.30 101.20150 -326, 0.9999241
09 | 24,050,393.47 1 5 ,zes. 9 |101.20200 -323.2 0.999925

10 | 24,084 321,35 | 546,460.51 |101.20217 ~320. 0.9999262
Lye 117 | 24,038,249,22 | 552,532,644 |101.20267 ~316.6 0.9999271
12 | 24,0%2,177.06 | 558,604.80 |101.20300 =312.4 0.9939281
1 24 026,104,288 | 564,676.98 |101.20350 =307.9 0.9999291
1 2#,020,032.31 570,749.19 101.20?83 ~302.9 0.9999303
15 | 24,013,960, 576,821.42 [101.20033 =297.6 0.9999315
L1o 16t 24, 007,888.18 | 582,893.68 |101.20467 =292.0 0.9999328
17 | 24,001,815.90 | 588,965.96 |101.20517 -286.0 0.9999341
18 1 23,995,743.59 | 595,038.27 |101.20567 ~279.6 0.9999356
19 | 23,989,671.25 | 601,110.61 |101,20600 -272.8 0.9999372
20 | 23,983,598.89 | 607,182,97 |101.20667 -265.7 | 0.9999388
¥10 211 | 23,977,526.49 | 613,255,37 | 101.20700 =258,2 0.999940
22 | 23,971,454.07 613, 27.5 101.20750 -250,3 o.9999h22
2 23,965,381.62 | 625,0400.2% |101.20800 =2k2.1 0.9999443
2 23,959,309.14 | 631,472.72 | 101.20850 -233.5 0.9999462
25 | 23,953,236.63 | 637,545.23 | 101,20900 ~224,5 0.9999483

FI1GURE 45.—Lambert projection table for Nebraska—Continued.
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U. 8. COAST AND GEODETIC SURVEY

_LAMBERT PROJECTION FOR NEBRASKA (SOUTH)

Table I (Cont'd),

Lat. R A Tabular Scale in | Bcale
(feet) y value on | difference | units of | expressed
central for 1 sec. | 7th place| as a
meridian of lat. of logs ratio
{feet) {feet)
41o 26t | 23,947,164,09 643,617 71 101.20950 ~215.2 0,9999504
27 | 25.941.091.52 | 649,690.34 | 101.21000 =205, 0.9999527
28 23 935, 018 92 | 655,762.94 | 101.21067 ~195, 0.9999550
29 | 2%,928,946,28 | 661,835.58 | 101.21117 -18 .o 0.999957k4
30 | 23,922, 873 61 | 667,908.25 | 101.21167 ~174, 0.9999599
bie 31t 23,916,800.91 | 673,980, 95 101.21217 | -163. o- 0.9999625
32 | 23.010,728.18 | 680, 052 101.21283 =-151.4 0.5999651
33 23%,904,655.41 | 685,12 101.21350 -139.5 0.9999679
3 23,898, 582.60 | 692,199. 26 101.21500 -121 0.9999707
35 | 23.892,509.76 698 272.10.}101.21450 =114,6 0.9999736
bro z6t | 23, 886, uzs .89 | 704, E 101.21517 -101.5 0.9999766
37 | 2%,880,363.98 | 710,017, ss 101.21583 - 88,1 0.9999797
38 | 23, s7u 291.0 716, '490. 53 101.21650 - 7.l 0.9999829
23 23,868, 218.0 722, 562 101.21700 - 60.2 0.9999861
1 23,862 145,02 | 728,636.8% | 101.21767 - 45,7 0.9999895
hye 43| 23,856,071.96 | 734,709. 90 101.21850 - 20, 0.999992
Lo | 23 szg 99&.85 Eo 101.21900 | = is.g o.§g93962
tﬁ 23,843,925.71 146 55 .15 101.21967 0.0 1.0000000
23,837,852.53 | 752,929.33 | 101.22033 + 16.0 1.000003
L5 | 23,831,779.31 | 759,002.55 {101.22100 + 32,3 -1.000007
bie L6v | 23,825,706.05 |765,075.81 {101.22167 + 49,1 1.0000113
© W7 | 23,819,632, Zg 771,149,11 | 101.22250 + 66.2 [°1.0000152
Lg | 23,813,589, 777,222,.46 }101.22317 + 83,6 1.,0000192
cy9 | 23,807,586.01 | 783.295.85 | 101.22383 +101.5 1.0000234
50 |} 23,801,412.58 |[789,369,28 |101.220450 +119.7 1.0000276
Yye 51t | 23,795, 339 11 | 795,442,75 {101,225 +138, 1.0000318
52 | 23,789.265.59 |801,516.27 {101. 226;% +1§7_2 1. 0000362
5 23,783,132.02 | £07,589.8% |101.22683 +176.5 1.0000406
5 23,777,118, 11 813,663.h5 101.22750 +196.2 1.0000452
55 | 23,771, JOitk 76 |819,737.10 {101,22833 +216.3 1.0000438
e 56t | 23,764,971,06 |825,810,80 {101.22917 | +236.7 | 1.0000545
57 | 23,758,897.31 |831, T8gk.55 | 101.22983 +257.5 1. 000053}
58 | 23,752,823.52 37 ,958.3% 1101.23083 +278.7 1.00006
59 | 23,746,749.67 4,032,19 {101.23150 | +300.2 | 1.0000691
Lzo Q0 | 23, 740,675 78 | 850, >106.08 | 101.23233 +322,2 1.00007

FIGURBE 45.—Lambert projection table for Nebraska—Continued.
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LAMBERT PROJECTION FOR NEBRASKA (SOUTH)
Table I (Cont'd).

yt Tabular Scale in Scaie

R
Lat.. (feet) .] y value on] difference | units of expressed
central for 1 sec. | 7th placelas &
meridian of 1lat. of logs ratio
(feet) (feet)

420 01t | 23,734, 601.84 | 856,180.02 10123500 34,5 | 1.0000793

02 23,728,327.86 862, 254.00 | 101.23500 +367.1 | 1.0000845
03 | 2%,722.h53.82 | #6g,128.0L | 101.23483 +390.2 | 1.0000898
ob | 23,716,279.73 | &74,%02.13 | 101.23567 +413.6 | 1.0000952
05 |23.710,305.59 | 880,476.27 | 101.23650 +437,3 | 1.0001007

Yae 06! | 23,704,231.40 | 886,550.46] 101.23750 | +461.5 1.0001063

07 123,698,157.15 | 892,624.71] 101.27817 +486.0 1.0001119

08 | 23,692,082.856 | 898,699.00] 101.23917 +510.9 1.0001176

09 | 23%,686,008.51 90&,713.3 101.204017 +536.2 1.000123

10 | 23,679,934.10 | 910,847.7 +561.8 1.000129

€ = 0.6560764003

'1og/= 9.8169544160 = 10
logk = 7.6047575985

¥, = 486,220.80 feet

log _.._.21___ = 0,3724450 ~ 10
]
2/00 sin 1

X, = X Yo = ¥

2 1 2
Geod, Az, = Grid A2, = + © = (yy = ¥ +-—3—1)

L

2/00 sin 1* i °

FIGURE 45.—~Lambert projection table for Nebraska—Continued.
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188 U. S. COAST AND GEODETIC SURVEY

LAMBERT PROJECTION FOR NEBRASKA (BOUTH)
Table II.
1% of long. = 0965607640 of ©

Long. ] Long. ] Long. 2]

95° 00! +20 57¢ 05'14377
01 [+2 56 29.0731l[95° 360}+20 331 31t3127([96° 113 +2° 10t 3325522
+2 32 1 2 5

02 [+2 55 49,7085 37 51.9u8 12 f+2 09 .1876

03 42 52 10.3439 38 142 32 12.5835 13 }+2 09 14,8231

ok j+2 5 30.9733 Rg +2 31 33,2189 1k {+2 08 35.4585
05 {+2 53 51.61 +2 30 53.8543 15 {+2 07 56.0939
950 06t|+2 53 12.2502 ||95° M1v|+2 30 1h.LE97|[96° 16t +2 07 16,7293
07 {+& 52 32.8856 b2 42 29 35.1252 17 [+2 06 37.3647

08 1+2 51 53,5210 l& +2 28 55,7606 18 {+2 05 58.0001

09 {+2 51 15,1564 +2 28 16.3960 19 [+2 05 18.6355

10 |+2 50 34,7918 u5 {+2 27 37.031b 20 [+2 of 39.2710
g5¢ 111{42 49 55,4273 ||95° BET|+2 26 57.6668]|96° 21t +2 03 59.9064
12 |+2 49 1b.0627 47 l+2 26 18.3022 22 {+2 03 20.5M18

13 {42 48 36.6981 g [+2 25 38.9377 23 {+2 02 W1.1772

1k j+2 47 57.3335 bg |+2 2 59.5731 2l [+2 02 01.8126

15 |42 U7 17.9683 50 |+2 24 20.2085 25 {42 01 22.4h480
950 167|+2 UG 38.6043 [l95e 51t1+2 23 k0.84391196° 26t +2 00. 43.0835
17 [+2 U5 §9.2398 e [+2 2 o1.la-7z 27 |+2 00 03.7189

18 [+2 ﬁ 19.8752 5& +2 22 22.11 28 |+1 §9 2k,354

19 |+2 40,5106 & te2 21 42,7501 29 | +1 58 h4.989

42 b4 01.1460 65 {42 21 03.3856 30 {+1 58 05.6251

g50 21t{+2 43 21.781k {1950 56t|42 20 24.02101196° 31t 41 26.260
22 [+2 ug ue.st % 27 +2 19 bh 6564 ? %2 +1 ? 1;6.5963

23 |+2 42 03.0523 58 |+2 19 05.2918 33 [+41 56 07.531k

2k l+2 1 ‘2‘3-6877 59 |+2 18 25.9272 3L 1+1 55 28,1668

25 |+2 Lo 13231 ||96e 00 [+2 17 Lb.5626 35 |+1 54 ug.8022
950 26ti+2 40 ob.9585 [[96e 01t[+2 17 07.1981}}96° 36t} +1 54 09,4376
27 {+2 39 25.5939 o2 |+2 16 27.8335 - 371+ 53 30,0730

28 [+ 38 us.aaz; 03 |+2 15 h48.4689 38 |+1 52 50.7085

29 |+2 38 06.8647 ok j+2 15 09.1043 3(9) +1 52 11.3439

30 |+2 37 27.5002 05 1+2 1% 29.7397 + 51 31.9793
950 11t|s2 36 U8.1356 ||96° 06r[+2 13 50.3751)|96° ulfj+1 50 52,6147
32 |+2 36 08.7710 07 |+2 13 11.0106 b2 141 50 13.2501

33 [+2 35 29.4064 08 |42 12 31.6H60 R +1 9 32.5855

34 l+2 3% s50.0M18 09 [+2 11 6g2.2814 +1 kb8 .520

35 {+2 34 10.6772 10 [+2 11 12.9168 45 1+1 48 15.15

FIGURE 45.—Lambert projection table for Nebraska—Continued.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

LAMBERT PROJECTION FOR NEBRASKA (SOUTH)

1"

Table IT (Conitd).

of long. = O%65607640 of ©

189

Long. ] Long.” (2] Long. (<]
960 461410 L7y 3587918|197° 211]+1° 24! 381031 © 56t +1° O1' 40%270
47 |+1 uZ %2. 272 ? 22 [+1 23 2 .626% 7 27 :1 01 oo.9g6§
48 [+1 46 17.0626 23 |41 23 19,3022 58 141 00 21.5417
kg [+1 ﬁz 37.6980 2k |+«1 22 39.9376 59 1+0 59 k2.arn1
50 |+1 58.333 ~25 |41 22 00.5730[198° 00 {+0 59 02.8126
96° 51v{+1 L4 18.9689(197> 26v)+1 21 21.2084(|98° 01'{+0 58 23,440
52 141 U3 39,6043 27 141 20 M1.8l438 02 }+0 27 ui.as;u
53 [+1 43 00.2397 28 41 20 02.4793 03 {40 57 O04.7188
54 141 42 20.8751 29 141 19 23,1147 ok 40 56 25.3542
55 |+1 41 41,5105 30 {¥1 18 43,7501 05 |+0 55 U5,9896
96° 56'[+1 L1 o02.1459(|97° 31r]+1 12 ob.38 8° 061140 06.6251
57 |+1 40 22. 313 %e + 1 25.8233 ? 07 140 %ﬁ 27.2 55
58 l+1 39 ua. 168 33 41 1 42.656 08 {40 53 U7,.8953
59 |+1 39 ok.os22 34 |+1 16 06.291 09 |+0 B3 08.531
97° 00 {+1 33 24,6876} 35 [+1 15 26.9272 10 (40 52 29.166;
97° 01V (41 37 45,32301197° 36v[+1 14 47.5626i98° 11']+0 51 .8021
02 |41 37 05.9584 %7 4 14 08,1980 12 {40 21 gg.ugys
03 [+1 36 26.5939 38 [+41 13 28.8334 13 |+0 50 31.0730
ok |41 35 .2223 38 1 12 49,458 b t+0 L9 51,708k
05 (41 35 07.8647 +1 12 10.1042 15 {+0 439 12,3438
97° 067 |+1 34 28,5001|}97° 41r[+1 11 30.7397]|98° 16t{+0 L& 32,9792
07 {41 33 u9.,1355 k2 141 10 %1.3 51 17 1+0 W7 23.2136
08 {+1 33 09.7709 43 141 10 12.010%5 18 {+0 L7 14,2500
09 1+ 32 30,4063 4G 41 09 32.6459 19 [+0 U6 34,8855
10 |41 31 51.0418 45 |41 08 53,2813 20 |40 U5 55,5209
97> 11'[+1 31 11.67721197° 46'|+1 08 13.9167({98° 21t|«0 L5 16.156
12 |#1 30 32.3126 47 191 o7 3k.5522 22 [+0 uﬁ 36.151%
13 {+1 29 52.9ud0 g le1 06 85,1876 23 {40 U3 57,4271
14 141 29 1a.553u 49 {41 06 15.823%0 2l 1+0 U3 18,0625
15 {+1 28 3h,2134 50 |41 05 3b.hodk 25 |40 U2 38,6980
97° 167 [+ 27 54.8543]197° 51141 Ok 57.0938 9ge 26|40 W1 L3334
17 (41 27 15.4897 52 [+1 Ob 17,72}2 271 10 W ;g.gzgs
18 |41 26 36.1251 53 141 03 38,36 28 140 40 bo,.6042
19 |41 25 56.7605 sh 11 02 59,0001 29 [+0 40 01.2396
20 [+1 25 '17.3959 55 {41 02 19.6355 30 |+0 39 21.87%

FiGURE 45.—Lambert projection table for Nebraska—Continued.
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LAMBERT PROJECTION FOR NEBRASKA (SOUTH)
Table II (Conttd).

17 of long. = 0965607640 of ©

Long. [°] Long. e Long. (]
98° 311]+0° 38' h2u5105 (990 06']+0° 15t 4h#7s00l} 99° 41t —0e O7¢ 1310104
32 |+ 38 03.1459 07 |+0 13 05.3854 42 | =0 07 52.3750
23 140 37 23.&81 08 |+0 1kt 26.0208 113 -0 08 31.7396
34 1+0 36 Wh.L1ET 09 |40 13 46.6563 -0 09 11.10
35 1+0 36 05.0521 10 140 13 07.2917 45 |0 09 50.4688
080 361} 40 32 25.6875 |l99° 11t|+0 12 27.9271l] 99° 46t{ -0 10 29.8333
37 {+0 34 46,3230 12 |40 11 ug.5625 47 10 11 09.1979
38 +0 34 06.9584 13 [+0 11 09.1979 4g 10 11 Lg.5625
Eg +0 33 27.5938 1t J+0 10 29.8333 b9 10 12 27.%271
00 140 32 ULs.22%2 15 [+0 09 50.U468E 50 =0 13 07.2917
980 L1t|+0 32 08.8646 |]99° 16t|+0 09 11.1042|} 99° 51t{-0 13 46,6563
Lo 140 31 29.5000 17 {+0 08 31.7396 g2 |=0 14 26.0208
R 40 30 50.1354 18 [+0 o7 52.3750 53 10 15 03.385‘*
+0 30 10.1309 19 |+ 07 13.010 54 {0 15 Uul.7500
45 {40 29 31.4063 20 [+0 06 33.645 55 -0 16 2u.11u6
‘ggo U6t 40 28 52,0417 |loge 21t{+w0 o5 sk.281 o 563]w0 17 03.4792
47 {40 28 ?.2.6771 7 22 |40 o5 ;u.smg 9 27 -0 1; ug.slgs
g {40 27 33.3125 23 {+0 0L 35,5521 88 |-0 18 22,2084
49 140 2 5.3.9&7 2Lk [+0 03 56.1875 59 |-0 19 01.5729
50 |+0 26 1L.583 25 {+0 03 16.8223l11000 00 |-0 19 40.9375
98° 511}+0 25 35.2182 [|99e 26t |+0 o2 37.4583||1000 01t|<0 20 20.3021
52 t4+0 2L B5.8542 27 {+0 Ol 58,0938 02 |=0 20 59.6667
AR IRl AR,
. . . 8.
55 140 22 57.7604 30.!0 00 80.3000 05 =0 &2 57.;282
gge 56|40 22 18.3959 ¢ 31t -0 00 .3646[11000 061 {0 2 .1250
57T |+ 21 39.831; » 2 10 Ol {g 292 07 |=0 2 ggl-sés
58 |40 20 59.666 33 |0 01 58&.0938 08 j~0 2U -55.8542
59 [+0 20 20.3021 3t |0 02 37,4583 09 |~ 25 33.2188
99° 00 [+0 19 40.9375 35 [=0 03 16.8229 10 {-0 26 1b.s5834
99 01740 19 01.5729 {]99° 36t |-0 03 56.1875/|100° 11t =0 26 53.9479
02 {+0 18 22,208 37 1«0 O 33.5521 12 |-0 27 33.3125
03 |+0 17 bh2.8438 38 |-0 05 1h,9167 13 |=0 28 12.6771
ok |+0 17 03.4792 gg -0 05 54,2813 1k |0 28 s2.0M17
05 |+0 16 24,1146 {0 06 33.6U458 15 {0 29 21,4063

FIGURE 45.—Lambert projection table for Nebraska—Continued.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

LAMBERT FROJECTION FOR NEBRASKA (SOUTH)
Table II (Cont'd).

1* of long. = 0465607650 of ©

191

FIGURE 45.—Lambert projection table for Nebraska—Continued.

Long. . : Long. ] Long. e
100° 16t|-0° 30! 105770? 100° 51tj~0° 53t 0895313]{101° 26'|~1° 16t 06%2917
17 {~0 %0 50.135h 52 =0 53 U47.8959 27 |-1 16 Ub5.6563
18 {=0 31 29.5000 653 |-0 B4 27,2605 28 |~1 17 25,0209
19 |-0 32 08,8646 Sk 10 55 06,6251 29 |-1 18 o0h.3855
20 {=0 32 Lg.2292 55 | =0 55 k45,9896 30 |-1 18 k43.7501
100° 2110 27.5938 {|100° 561| -0 66 25,3542]|11010 31ti.1 19 23,1147
22 | 30 obeah 27170 27 ob.7i6s 213 B 52hes
23 (-0 34 46,3230 58 | -0 57 L083 33 -1 20 U1.8438
2k |0 35 25,6875 59 =0 58 23,4480 -1 21 21.2084
25 |-0 36 05.0521{{101°¢ 00 |~0 59 02.8126 -1 22 00.5730
1000 26t|-0 36 L4, 41672010 01V -0 59 K42,1771}{101° 36t|~1 22 39.9376
27 |-0 37 23.7813 02 {-1 00 e21.5H417 37 |-1 23 19.3022
28 |-0 3% 03%.1459 03 |-=1 01 00.9063 38 |~1 23 58.6668
29 |~0 38 L42.5105 o4 1-1 01 40.2709 Rg -1 24 38.0313
30 |=0 39 21.8750 05 -1 02 19.6355 -1 25 17.39593
100° 31tj-0 ko 01.2326 101° 06t} -1 02 59.0001]}101c M1tf-1 25 56,7605
32 {0 40 Y4o.60be 07 |=1 03 38,3646 b 1=l 26 36.1251
33 |-0 41 19,9688 08 {~1 0L '17.7292 tz -1 27 1 .usg"/
34 -0 41 59,3334 09 -1 o4 57.0938 -1 27 sk.ashk3
35 {«0 W2 38,6980 10 |-1 05 36,4584 . b5 |-1 28 34,2188
100° 36!|=0 18,0625 |{101° 11f|-1 06 15.8230)}101° 46t{-1 29 13.5834
37 |-0 lé 57.&27? 12 |«1 06 55.18;6 47 {1 23 53.3#%0
38 =0 36.7917 13 |=1 07 34,5522 g t=1 30 32.3126
ﬁg -0 16.156; 14 -1 o8 13.9167 49 f=1 31 11.6772
=0 L5 55.520 15 |~1 08 53.2813 50 |~1 31 s51.0M18
100° Lir}-0 46 %u.ssss 101° 16t{=-1 09 32.6459{101° 51'|-1 32 30,4063
b2 10 47 14.2500 17 |=1 10 12.0105 52 1~1 33 09.7709
ﬁz -0 47 53,6146 18 (=1 10 51.3751 53 I-1 33 49,1355
-0 L& 32,9792 19 -1 11 30.7397 54 t«1 34 28.5001
45 [=0 k49 12,3438 20 |-1 12 10,10 55 |-1 35 07.8647
1000 H6v|-0 h9 51,7084 |{101° 21'|~1 12 L9.h688}{101° 56{-1l 35 U¥7.2293
47 1=0 50 31.0730 22 |-1 13 28.8334 57 =1 36 26.5939
4g (=0 51 10,4376 23 |-1 1k o08.1980 58 |=1 37 05.9584
49 |0 51 UL9,8021 2 {1 1% 47,5626 59 |-1 37 kﬁ.3230
50 |=0 52 29,1657 25 |~1 15 26.9272|{102° 00 |~1 38 2k.6876
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LAMBERT PROJECTION FOR NEBRASKA (SOUTH)
Table II (Conttd).
1% of long, = OY65607640 of ©

Long. e - Long. -] - Long. e
302° 01!]-1° 39' Ohrp522 |{102° 36!|-2° 02% 0118126 |[103° 11 -20 24t 5915731
0 02 |-1 é;;) i _u?sg %7 -2 02 hi,1772 ? 12 [-2 2y 38.93%7
03 |-1 22,7814 38 |-2 03 =20.5H18 ~13 -2 26 18.3022
o |-1 41 o2.1459]!" Rg =2 03 *59.5064 1k -2 26 57.6668
05 (=1 41 41.5105 -2 ol 39,2710 15 | =2 27 37.031k
102° 06v|~1 42 20.8751f]102° H1rt-2 05 14.6355][103° 16!} -2 28 16.3960
07 {=1 43 00.2337 42 .2 05 58,0001 17 | -2 28 55,7606
08 {-1 43 39,6043 . ::R «2 0b 37.3647 18 1-2 29 3?.1252
09 =1 N 18.9683 ~2 07 16.7293 19 1-2 30 1;.usg7
10 =1 U4 58.333 g {=2 07 56.0939 20 |-2 30 53.8543
1020 11t|-1 U ;7.6980 1020 h6tle2 08 35.458511103° 21t -2 31 33.2189
12 -1 M 7.0€26 by |-2 09 1h.8231 22 -2 32 12.5835
AR I AR e
- . 552 > 1.312
15 {~1 48 15.1564 50 |-2 11 %3.3;65 25 | =2 ; %0.2775
102° 16'|-1 b& 5h4.5209(102° 51t}-2 11 62.2814}l103° 26!l -2 34 s50.0418
17 |=1 49 33,8855 52 (-2 12 §1.61+60 ? 27 | -2 % 29.%61;
18 {1 50 13.2501 53 [-2 13 11.0106 28 | ~2 36 08.7710
19 {=1 50 52.6147 54 |-2 13 50.3751 29 [~2 36 u8.1356
20 |-1 51 31.9793 55 {=2 1% 29.7397 30 -2 37 27.5002
1020 21|~1 52 11.3439]{102° 56'|~2 15 09.1043]1103° 311{ -2 38 06.864
22 {~-1 B2 50.%0&355 27 -z 15 ug.%s; ) ? 32 |2 gs %.229;,
23 |-1 53 30.0730 58 -2 16 27.8335 33 |-2 39 25.5939
2L 1.1 B4 09,4376 59 =2 17 07.1981 3h-1-2 B0 O0L.9585
25 |-1 B4~ L& g022(l103° 00 |-2 17 U6.5626 35 |~2 Lo 44,3231
1020 26t]wl 55 28.1668|[103° 01t}e.2 18 25.9272|[103° 36Y -2 U1 £3.6877
27 |=1 5& 07.5314 02 [~2 19 %.2915 37 1-2 W2 0%.0523
28 |=1 56 u6.8960 03 |~-2 19 L6564 38 |2 k2 L2.4168
29 l«1 57 26.2605 ot |-2 20 24,0210 zg -2 43 21.7814
30 {-1 58 05.6251 05 |~2 21 03.3856 -2 U4 o1.1h60
1020 31v]-1 53 LY 9897 11103° 061|-~2 21 42,7501{j103¢ hL1%j-2 Lk 40.5106
32 |-1 59 24,3543 07 =2 22 22,1147 ko 12 k45 19.8752
33 |=-2 00 03.7189 08 {=2 23 01.4793 R -2 U5 59.2335
34 j~2 00 43,0835 09 |=2 23 40.8439 @2 Lt 38.6043
35 j=2 01 22,4480 10 {-2 2k 20.2085 45 -2 47 17.9689

FIGURE 45.—Lambert projection table for Nebraska—Continued.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

LAMBERT PROJECTION FOR NEBRASKA {SOUTH)

Table II (Conttd).
1% of long. = 065607640 of @

Long.

)

1030 Lét

103 511

1030 56!

1040 00

104 01¢

10ke 06t

1040 11t

10be 16t

-2° 471

-2
-2
-2
-2

-2
=2
-2
-2
-2

-2
-2
-2
-2
-2

-2
-2
-2
-2

-3,

L&

TR

;6.8227
427

37508

1
3325556
12.2502
51.614¢

30.9793
10,3439
b
08.4377

47.8023
27.1668
06.5315
45,8960
25.2606

i
3.

23.353u
02.7190
42,0835

21.4481

38.2710
17.6356
57.0002
36,3648
15,7294

FIGURE 45.—Lambert projection table for Nebraska—Continued.
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191 U. 8. COAST AND GEODETIC SURVEY

of the first grid liae that is to be shown on the map. The coordinates
of the corners are as follows:

z v
Feet Feet
Southeast corner. .. __________.____.. 2, 689, 954. 35 495, 616. 57
Northeast corner__. -] 2,684,740.19 677,709. 86
Northwest corner._. -] 2,547,819.09 674, 181. 43
Southwest corner. | 2,551,990.62 492, 061. 28

Let us suppose we wish to draw grid lines for every 40,000 feet begin-
ning with 2,560,000.00 in the z™values at the west and ending with
2,680,000.00 at the east; with the y values, we may have 500,000.00
at the bottom and 660,000.00 at the top.

With this arrangement, at the southeast corner the 500-thousand
line will lie 4,383.43 feet north of the corner and the 2,680-thousand
line will be 9,954.35 feet west of the corner. The scale of the map is
one part in 125,000; hence, these distances will be 0.421 inch north of
the corner and 0.956 inch west of the corner.

At the northeast corner, the 660-thousand line is 17,709.86 feet
south of the corner and the 2,680-thousand line is 4,740.19 feet
west of the corner. On a map of one part in 125,000 these distances
become 1.700 inches and 0.455 inch respectively. At the northwest
corner the 2,560-thousand line is 12,180.91 feet east of the corner and
the 660-thousand line is 14,181.43 feet south of the corner; these dis-
tances on the map become 1.169 inches and 1.361 inches, respectively.

Finally, at the southwest corner, the 2,560-thousand line is 8,009.38
feet east of the corner and the 500-thousand line is 7,938.72 feet north
of the corner. These represent map distances of 0.769 inch and 0.762
inch, respectively.

Now straight lines joining the respective points at the top and bot-
tom of the map as also at the two sides will give the grid lines for
- 2,560~ and 2,680-thousand in a north-south direction and the 500- and
the 660-thousand lines in an east-west direction. If we divide the dis-
tance between the two north-south lines into three equal parts
both at the top and at the bottom of the map, we shall determine the
2,600- and the 2,640-thousand lines. In a similar way by dividing the
distance between the 500- and the 660-thousand lines into four equal
parts at the east side and at the west side of the map, we shall locate
the 540-, 580~ and 620-thousand lines for the east-west grid lines.

There is some slight approximation in this procedure because the
quadrangle maps are mad% on the polyconic projection and the grid
is supposed to be placed on a Lambert projection map made from the
same system tables. The slight error introduced is probably not as
great as the uncertainty of plotting, so for all mapping purposes it is
permissible to employ the scheme as outlined above.

METHOD OF CONSTRUCTING THE MERIDIANS AND PARALLELS ON THE GRID
PROJECTION

If & map is to be made for the whole or a part of a given system, it
may be desirable to place the meridians and parallels on it as well as
the grid lines. : In order to show how this can be done, we have made
the computations necessary for the Columbus area. (See fig. 47.)
We selected the upper and lower parallel of the region to be shown.
These were 41°35” and 41°15’, respectively. We then computed the
coordinates of the intersection of these parallels with the meridians to



TRAVERSE COMPUTATION ON THE LAMBERT GRID

Plane coordinates on Lambért projection

195

StateNebraska( south)station Quadrangle Corner

o= 00

A=

97° 00

"

Tabular difference of R for 1" of ¢ =

R ( for min. of ¢ ) 24,105,041,53 [y (for min. of ¢ ) 485 740,33
-Cor. for sec. of ¢ ES ¢ ___{l Cor..for sec..of ¢ +
R v *
y7(=2R sin? §) + 9,876.24
6 (for min. of X) +1° 36 24.6876] y 495,616.57
- Cor. for sec. of % -~ _
-0 4 : 049 157218
o Eompiating " computation
og-6= tog-2= 9+69-8697066-_
“Sfor-6- 4
eg-sin-6 sin @ 0.02862282368 4eg-sin—§-_rsin _g 0.0143128779
toeR- . R sin £ 345,012.516
Hog»- N -bg—smz—%_R sin? % 4938.122
X" R sin 6 +689,954.35 [log—R- oRe1n0/4 9876.24
2,000,000.00 | 4og-2- -6—3-6193066-
x 2,689,954, | topyz

x = 2,000,000.00 + R sin &

y=y'+2Rsin2%

-

y'= the value of y on the central meridian for the latitude of the station

S = log of ratio for reducing arc expressed in seconds to sine

(see log tables)
R, Y,

and @ are given in special tables

FIGURE 46.—Corniputation of coordinates of quadrangle corners.
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Plane coordinates on Lambert projection

_Cor. for set, of ¢

State Nebraska ( south Btation Sy 5
ks " o . »”
= m° 30 N=__97 00
Tabular difference of R for 1" of ¢ =
R ( for min. of ¢ ) 23,922,873.61 y ( for min. of ¢ ) 667,908.25

| Cor. for sec. of ¢

R

+

v

0 ( for min. of X))

2+ 1° 38 2h.6874

¥ (=2R sin® §)

+ 9 801,61

y.

. Cor. for sec. of N

677,709.86

0 ° 49 1273428

6 3
For machine " For machine
& computation computation
Hog-6 log—2 -9-—6-9-89-70-0-6-
Sfor-6- Z
tog-sin@ sin @ 0.0286228236  l4og-sin-g-1 sin £ 0.0143128779
| dogR- R-sin g, 342,405,169
o tog-sinZ-g| R sin* § 4900.803
< R sin @ +684,740.19 |4 n. bR sirfg 9801.61
2,000,00Q.00 ] | dog—2- 5301636606 .
X 2,684,740.19 fog-y2

y=y +2Rsin* §

(see log tables)"
R, y', and @ are given

x = 2,000,000.00+ R sin 8

in special tables

y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

Ficurg 46.—Computation of coordinates of quadrangle corpers—Continued.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

Plane coordinates on Lambert projection

197

_R.

statdiebraskalsouth) guation Madrangle Corner
g 41°00" " A= 9730
Tabular difference of R for 1" of ¢ =
R ( for min, of ¢) 24,105,041.53 y* ( for min, of ¢ ) "85,740.33
_Cor. for sec. of ¢ - Cor. for sec. of ¢ +

v

]

-9 ( for min. of )

+ 1 718" 437501

y' (=2R si® §)

+ _6.320.95

y.

492 061,28

. Cor. for sec. of N

) 8 0. %9 21.87505
For machine ” For machine
aQ" computation - computation
tog-6~
:log-6% log-2- '9-69897000-__
5-for-6- for—-
Hog—sin-@ sin @__| 0,0228993849 Hog-sin-£- L sin £ 0,01145044321
Hog-R- R sin £ 276,013,406
ogx tog-sin? &1 R sin £ 3160.475
X R sin @ +551,990.62 [ 4ogr [oRsin®e/ 6320,9%
2,000,000.00 [{ljog-2. 0.30103000.
x 2,551,990,62 |jegy»

y=y +2Rsin? §

(see log tables)

x = 2,000,000.00 + R sin 8

R, ¥, and 6 are given in special tables

y’ = the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

FiGURE 46.—Computation of coordinates of quadrangle corners—Continued.
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Plane coordinates on Lambert projection

Statdebraska (south¥taton Quadrangle Corner
s= 4130 " = 973 "

Tabular ditference of R for 1" of ¢ =

R (for min. of ¢ ) 23,922873.61 y' ( for min. of ¢ ) 667,908.25 °
_Cor. for sec. of ¢ = Cor. for sec. of ¢ +
| R y!
yr(=2Rsint )y [+ 6,275.18
6 ( for min. of X) +1 “18°4377501 |} 674,181, 4%
_Cor. for sec. of A = -
) 4 0 39 21.87505
For machine : " For machine
[ computation i
Hog- 62
Aog-o- og-2- :9.69897000-_
S-for- 6- . . S-for—4-
-tog-sif-& sin @} 0,0228993849 Hog-sin£- | sin £ 0.012.4504431
-fog-R- : R sin § 273,927.50%
og—x e-sin-4 R sinzg-g- 3126.591
X R sin +547.819.09 fldeg-R=_[PRein®g/g 6273.18
. :2,000,000.00 ll-eg-2- -—0-30163000-_
x 12,547,819.09 Jt0p yr i

X = 2,000,000.00+R sin &
Y=y +2R sin* §.
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio_for reducing arc expressed in seconds to Sine
(see log tables)
R, ¥', and @ are given in special tables

FIGURE 46.—Computation of coordinates of quadrangle corners—Continued.
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be shown. These were for every 5 minutes of longitude from 97°20’
to 97°50’, inclusive. This gave us seven points on each of these paral-
lels which could be plotted on the map. The parallels are circles but
the curvature is so slight that it would not be practical to use a radius.
in their construction. A smooth curve drawn through the plotted
points gives the parallel in question. The meridians are straight lines,
s0 such lines drawn through corresponding longitude points on the two
parallels give all of the meridians. The spacing of the remaining
parallels on the various meridians can be found from the table. The %’
value for 41°20’ is found from the table to be 607,182.97 and that for
41°15’1s576,821.42. The difference of these gives the spacing of 41°20”
on each of theincluded meridians, or607,182.97 — 576,821.42=30,361.55.
In the same way the spacing from 41°20 to 41°25’ can be found.

Spacing

s Feet
15 to 20 30, 361. 55
20t025 30, 362. 26
251030 30, 363. 02
30t035 30,363. 85

If these spacings are laid off on each of the straight-line meridians
to the scale of the map, seven points on each of the parallels will-be
determined. They can then be drawn in as smooth curves just as
were the upper and lower parallels from their coordinates. In this
way a map projection for the whole area of a system can be computed
and constructed. Also county maps can be constructed with parallels,
meridians and grid lines for use in plotting data fixed by surveying,
either geodetic or plane. Larger areas for power projects or for engi-
neering construction projects on a large scale can be mapped by this
method with coordinate relation of meridians, parallels, and grid lines.
For States having a single system based on the Lambert projection such
amap for the whole State would be very useful. The method of handling
the problem is so simple that it should give no trouble in its execution.

TRANSFORMATION OF A LOCAL SYSTEM OF PLANE COORDINATES
TO GRID COORDINATES

In case a local system of plane coordinates has been computed, it
is possible under certain conditions to transform the coordinates
directly without passing through the geographic positions. The first
requisite is that the geographic position of the local origin should be
given. If this is not known, we should not be able to locate the sys-
tem accurately on the grid.

With the geographic position of the origin given, we can compute
the grid coordinates of the origin. This gives us the 6 angle through
which the local axes must be turned in order to make them parallel
to the grid axes. This is not the whole problem as we shall show, but
it is the main part of it. In order to test the results accurately, we
have chosen a system of plane coordinates in Cincinnati, Ohio, for
which we have geographic positions of the stations as well as the local
plane coordinates. In this way we can compute the grid coordinates
from the positions and thus compare them with the result of the direct
transformation.

The origin for the local system is Hughes High School for which the
grid coordinates become z=1,426,605.64 and y=417,458.88, and the

(Text continued on p. 214)
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Plane. coordinates on Lambert projection

StateNabragka( south)Station FAve Minute Intersection
o=_4115 " A= 9720 °
Tabular difference of R for 1" of ¢ =
R ( for min. of ¢ ) 24,013,960.44 y' ( for min. of ¢ ) 576,821.42
_.Cor. for sec. of ¢ - Cor. for sec. of ¢ +
_R y: )
_ ¥y~ {=2R sin? %) + _7.390,25
0 for min. of )1+ 1 ° 25 1720500l y_. 584,211.67
. Cor. for sec. of A =
) ¢ o ° 42 38.69795
For machine " . For machine
8" computation computation
4og6%
Hog—6"= log—2 9698970060
Sfor6- S—for—2 )
dogsina-|__sin 6__| 00248072903 |tog-sing. | sin £ 0.0124045996 _ _
HogR- R sin § 297,883.56 .
dogx= jog-sin™—¢_R sin?_§ 3695.126
X R sin @) ¥ 595,721.29 [4egR- __|2R2in g/7 7390.25
2,000,000,00 |l 4eg2 0301030060
x 2,595,721 .29 | togyz

y=y +2Rsin? £

(see log tables)

x = 2,000,000.00+ R sin 6

y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

R, ¥, and @ are given in special tables

F1GURE 47.—Computation of coordinates of 5-minute intersections.
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stateNebraska (south Xtation Five Minute Intercection

o

”

¢= 81° 15 - A=_97° 25
bd Tabular difference of R for 1" of ¢ =
R ( for min. of ¢ ) 24,013 ,960,44 y’ ( for min. of ¢ ) 576,821.42
_Cor. for sec. of ¢ = | Cor. for sec. of ¢ +
_R y
7 (=2R sin? T) + 6,832.73
.6 (for min. of \)__| +_ 1 22 00.5730]]y 583,654.15
. Cor. for sec. of N\ -
a i ¢ _ 0° 41 00.0865
o | Compea z Foecaion
tog—6%
Hogo2 log-2~ 9698970006
SHer o -S—for—9-
Heg—sih€: sin @. 0.0238533485 -Jeg%&n—g-__sin g 0,0119275227
tegh—] Rsin §_ | _ 286,427.06
og-¥= log-sin’—5 R sin® £ 3416.365
X R sin @ |+ 572,813.37 |l4egR-_ [2Ra1n29/: 6832.73
0,000 | dog-2 636103000
x: 2,572,813.37 [l 4oayr

x = 2,000,000.00+ R sin 8
y =y + 2R sin?
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

(see log tables)

2

R, y', and 9 are given in special tables

FIcurE 47.—Computation of coordinates of 5-minute intersecti

ons—Continued.
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Plane coordinates

o ¢
= 4] 15

on Lambert projection

StateNebraska(south)Station Five Minute Intersection

"

2= 97° 30

Tabular difference of R for 1" of ¢.=

|-R ( for min. of ¢ ) 24 .013,960,44 y’ ( for min. of ¢ ) 576,821.42
-Cor. for sec. of ¢ = Cor. for sec. of ¢ +
R y
Y7 (=2R sin* §) + 6,297.07
O (formin of \)___ |+ 118 43,7501y 583,118.49
_Cor. for sec. of X = ) s
o For machine - ¢ For tachine 0 39 .21.87505
av computation computation .
fog-6-
Hog-6 jog—2- -5 69897068
Hog—sin sin @ 0.0228993849 og-sin-2- | sin £ 0.0114504431
o= R sin § 274,970.49
Hdog- togsinZ-—54 R sin? § 3148, 524
Ry Rsing| + 549,904.,92 lldeg-R- oRein e/ 6297.07
2,000,000.00 |ldeg-2= 630103006
M 2,549,904.92 | jopyn

y=y + 2R sin? §

(see log tables)
R, y', and 6 are given

x = 2,000,000.00 + R sin 8

in special tables

y'= the value of y on the central meridian for the latitude bf the station
S = log of ratio for reducing arc expressed in seconds to sine

FIGURE 47.—Computation of coordinates of 5-minute intersections—Continued



TRAVERSE COMPUTATION ON THE LAMBERT GRID 203

Plane -coordinates on Lambert projection

Statelebraska(south)Station Five ¥inute Intercection
o 13 " o ’ ”
p=_H81 15 A=_97 35

Tabular difference of R for 1" of ¢ =

R ( for min. of ¢ ) 24,013,960.44 Iy ( for min. of ¢ ) 576,821,42
_Cor. for sec. of ¢ - Cor. for sec. of ¢ +
R y '
v (=2R sin? §) + & 78%.97
_6 ( for min. of X )“4___1.0_15'_.2&.9212.v 582,604 ,A9
. Cor. for sec. of X - )
. $ 0_"37 434636
For machine " For machine
(224 computation i
tog—6=
dog—6- tog-2 -8-6-9-8970-00-__
Sfor6- v
_fog—sin& sin @ 0,0219454005 bg_gn%._sin .:_7 N.0109733610
-teg—R- R sin £ 26%,513.86 °
-toge tog-sint4! R sin? £ 2891.633
X Rsnalt . 526,995.98 l4egh__ |2R81n?0/1 5783.27
2,000,000,00 |l iog-2- 030103000
x 2,526,995.98 |l jopye -

x = 2,000,000.00+ R sin 8
y=y +2Rsin? §
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, y', and @ are given in special tables

FiGURE 47.—Computation of coordinates of 5-minute intersections—Continued.

106911°—35——14
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Plane coordinates

o
6=_41 1

on Lambert projection

e

.
5

StateNebraska{ south)Station Five Minute Intersection
: 9T 40

Tabular difference of R for 1" of ¢ =

-R ( for min. of 9} 24,013,960.44: Ly (for min. of ¢ )L 576,820,482
_Cor. for sec. of ¢ ) Cor. for sec. of ¢. +
R y
¥ (=2R sin® §) + _5,291,32
| 6 (for min. of M)+ 1 12710710821y 582,112, T4
. Cor. for sec. of N = '
P g 0 ° 36 05,0521
For machine " For machine
a" computation . €0 i
:'eg_ou nnln: 2 _91_6.9-8-9_7_0-9—9—__
og-sin’ sin @ 0.0209913956 | 4eg-sing-| sin £ 0,0104962760
| Jog—R- R sin § 252,057.16
g fog-sin’~4{ R sin? § 2645,662
X, R sin a{_+ 5Ok, 086,54 teg R |2Ra1n0/ 5291,32
2,000,000,00 {tog—2= 0363163660
x 2,504 ,086,54 ]| tegy2

y=y +2Rsin? §

(see log tables)

x = 2,000,000.00 + R sin 6

R, ¥, and @ are given in special tables

y'= the value of y on the central meridian for the {atitude of the station
S == Jog of ratio for reducing arc expressed in seconds to sine

FIGURE 47.—Computation of coordinates of 5-minute intersections—Continued.
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Plane coordinates on Lambert projection

stateNebraska {soutlylation FLVe Minute Intersection

p=t1’ 15 " A= 97°45 "
Tabular difference of R for 1” of ¢ =

_R ( for min. of ¢ ) 24,013,960.44 y* ( for min. of ¢ ) 576,821 .42
_Cor. for sec. of ¢ - Cor. for sec. of ¢. +
R y . :

vy (=2R sin? §) + 4,801,904
0 ( for min. of X ) 4108 53,0813y 581,642.66
_Cor. for sec. of X = . .
0 $ 0’34 26.64065
ar Computation v ompation

dog-6°.
dog-6= log-2 -9--69-897060-
Sfor6- LE-for-L
degsina=|  sin 6| __0.0200373722 Meg-sin—g=1 sin £ 0.0100191890
-og—R~ R sin £ 240,600.41
Aog-—x- H g sipZ g_R sin? .g. 2410.621
X Rsin 6| o 481,176,66 | 4og-R-__|2Rein?o/ 4821.24

- 2,000,000.00 jitog2= 030163006

X 2,481,176,66 || tog-y=

x = 2,000,000.00+ R sin 8

y=yY +2Rsin?§ )

y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

i (see log tables)

R, ¥, and @ are given in special tables

FIGURE 47.—Computation of coordinates of 5-minute intersections—Continued.
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Plane coordinates on Lambert projection

StateNebraska{southXtation Five Minute Intersection

s=u1"15 " 2\=_97°50 "

Tabular difference of R for 1" of ¢ =

R ( for min. of ¢ ) 24,013,960.44 Iy ( for min, of ¢ ) 576,821.42
_Cor. for sec. of ¢ = Cor. for sec. of ¢ +
R ¥
4 ye{=2R sin® §) +_ 4,373.02
6 (for min. of A)— | &1 05 36.4584 |y - 681,194 4k
_Cor. for sec. of X = )
) A $ 0_°32 432292
For machine. o For machine
21 computation _ )
tog-=
Jog6 tog-2 ~9T69897000-_
S-for-o- . £
fog-oin6- sin @, 0.0190833304  Hog-sin4-{ sin £ 0.0095420996.
dog R i Rsing [ 2994360
dog : tog—einz—4| R sin? £ 2186.511
1 _Rsinal+__458,266.34 Yteg-R __|PRain®a/ 437%,00
2,000,000.,00 |i+og2- -5—3-01+0-30-0-0-___
X 2,458,266.,34 | oz~

x = 2,000,000.00+ R sin 6

y=y +2Rsin* 2

y'= the valué of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

(see log tables)

R, y‘, and 9 are given in special tables

FI1GURE 47.—Computation of coordinates of 5-minute intersections—Continued.
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Plane coordinates on Lambert projection

StateNebraska(south ktation Filve Minute Intersection
gm B1° 3% " - wo 97720 "
Tabular difference of R for 1" of ¢ =

R ( for min, of ¢ ) 2%,892,509.76 y' { for min. of ¢ ) 698,272.1C
_Cor. for sec. of ¢ = Cor. for sec. of ¢ +
R iy
y" (=2R sin? §) + 7 352,88
6 ( for min. of X ) s 125 17.3059 |y 705,624,98
L Cor. for sec. of A -
[’ g 0 °42'38.69795
For machine o For machine
Q" computation computation
Aog-6= - fog 2= :9.69897000=__
S-for-6- : S-for-4-
Hog-sin-@ sin &__|._0,0248072903 og-sin - sin £ 0.0124045996
Hog—R- R sin g 296,377.02
<og-x! . dog-sin—41 R sin? £ 3676.438
X R sina|$__592,708.43 |4eg R PRs1n%0/3 7352.88
: 2,000,000.00 ‘__-{og—i\— 030103000
X 2,592,708.43 fogy

x = 2,000,000.00 + R sin 8
y =Y +2R sin? §
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥, and 8 are given in special tables

FIGURE 47.—Computation of coordinates of 5-minute intersections—Continued.
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Plane coordinates on Lambert projection

Statdlebraska(south) Station Filve Minute Intersection

”

o= 41" 35 A= 97725’
Tabular difference of R for 1" of ¢ =

_R ( for min. of ¢ ) 2%,892,509.76 i y' ( for min. of ¢ ) 698,272.10
_Cor. for sec. of ¢ - Cor. for sec. of ¢ +
-R ¥
y'L(=2R sin? %) + 6,798.17
6 (for min. of \)__|4 1 ° 22 00.573d y 705,070.27
. Cor. for sec. of N -
o _ g 0_° &Y 00.2865
For machine " For machine
Q" computation computation
dog—6%
g6 i otog-2 -:9--6-9-89-7-0-60-___
| Hegsin-6 sin & 0.,0238533485 Hog-sin—g-| sin 2 0.0119275227
-fog-R- | Rsin £ 284,978.45
Jogx AHog-sin-4L R sin? £ 3399.087
X Rsinal* 569,916.36 ||jeg-R-__ PRein?0/d 6798.17
2,000,000,00 |-eg-2- -0--3-6-103-660-
X 2,569,916.36 I ogyz

x = 2,000,000.00+R sin 6
y=y +2Rsin? §
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥', and & are given in special tables

FI1GURE 47.—Computation of coordinates of 5-minute intersections—Continued.
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Plane coordinates on Lambert projection

209

statdiebraska (southlive, Five Minute Intereectlon

o= 81° 35 "

A=

97° 30

Tabular difference of R for 1 of ¢ =

-R

-R ( for min, of ¢ ) 23,892,509.76 y (for min, of ¢ ) 698,272.10
Cor. for sec. of ¢ ) Cor. for sec. of ¢ +
v
: Y. (=2R sin? §) + 6,265.22
6 (for min. of \)__ |+ 1 18 4377501 ||y 704,537.%2

_Cor. for sec. of A

y=y +2Rsin? ¢

(see log tables)

R, ¥', and @ are given in special tables

y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

o 8 0 39 21.87505
For machine " For machine
ar computation computation
tog-6~.
“og-o tog-2- -9—6-9897000-___
S-for-6- L6—for—4—
deg-sin-& sin & 0,0228993849 Hog-sin—§=1 sin £ 0,0114504431
-tog—R- R sin 8 273,579-82
Aogx tog-sini-£4 R sin? § 3132.610
X Rsinals _ 547,123,78 |l4egh-  |2Reln"g/ 6265.22
2,000,000.00 {ljog-p 5--3-01 0-36-00-
X 2,““"7,12}-78 dog—y
x = 2,000,000.00+ R sin 6

F1GURE 47.—Computation of coordinates of 5-minute intersections—Continued.



210 U. 8. COAST AND GEODETIC SURVEY

¢= 41 35

Plane coordinates on' Lambert projection

Statdlebraska (southBtation Five Minute Intersection

°
A=_97 35

Tabular difference of R for 1" of ¢ =

R (for min. of ¢ ) 23,892,509.76 y’ ( for min. of ¢) 698,272.10
.Cor. for sec. of ¢ — Cor. for sec.-of ¢, +
R .

y". (=2R sinz §) + 5,754.02
6 (for min. of \)___l+___17%5°26.9272 || 704,026,12
. Cor. for sec. of N - y
6 2 0° 31 43,4636
ar compaatios v Compeation

Jog-6-
Hog-6 log—2 -9-69807000-__
S-for-- Sfor i
Hog-sin—& sin 6. 0.0219454005 log-sing= | sin £ 0.010973361.0
og-R— R sin & 262,181,13
o tog-si2| R sin? 4 2877.008
X Rsinels  =oh 330.70 |4eg-R PRe1n0/2 5754.02

2,000,000.00 | fop-2- 30103000

x T 2,524,330.70_| 4oy

x = 2,000,000.00 + R sin 9
y=y +2Rsin? ¢

(see log tables)
R, ¥, and @ are given in special tables

y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

FIGURE 47.—Computation of coordinates of 5-minute intersections—Continued.
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Plane coordinates on Lambert. projection

State Nebraska(south Btation F te Intersection

o= 51°35 " \= 97" 40
Tabular difference of R for 1" of ¢ =

R (for min. of ¢ ) 23,892,509.76 || v ( for min. of ¢ ) 698,272.20
_Cor. for sec. of ¢ - Cor. for sec. of ¢ +
R y
¥ (=2R sin? —g-) + 5,264.56
6 ( for min. of \)___| +_ 1 12 16.1042]y 70%,536,66
_ Cor. for sec. of N - !
) 2 0_°36°05.0521
For machine " For machine
[0 computation i
dog6=
Aog6- og-2 8-69-8697600-
Sforo- Sforf_
fog-gin-& sin @ .0.0”0991_3‘756 -‘eg—-siﬂ—%___‘sin _g 0.0104962760
-togR- R sin £ 250,1782.38
_53‘5'—*' ) 1, ..:..2 g—R Sinz .g 2632.281
% R sin 64 501,537.12 [4egh- _ $Pe1n?6/2 5264,56
2,000,000.00 |l jegp- . 036103000
x 2,501,537.12 [ jegye

x = 2,000,000.00+ R sin 8
y=y+2Rsin? §
y'= the value of y on the central meridian for the latitude of the station
| S = log of ratio for reducing arc expressed in seconds to sine
(see log tables)-
R, ¥, and 6. are given in special tables

F1GURE 47.—Computation of coordinates of 5-minute intersections—Continued.
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Plane coordinates on Lambert projection

StateNebraska (south3tation F1

U. 5. COAST AND GEODETIC SURVEY

ve_Minute Intersection

= 41 35 = 9745
Tabular difference of R for 1" of ¢ =
R (for min. ofg )| 23,892,509.76 y" ( for min. of ¢ ) 698,272.10
_Cor. for sec. of ¢ - Cor. for sec. of ¢_. +
_R ¥
y".(=2R sin? ) + 4,796.86
9 (for min. of \) + 1 ‘o8's3i081% |y 703,068.96
_Cor. for sec. of 2 - )
0 $ a °=u 26" 68065
For machine " For machine
a computation i
tog—6~

tog-6% fog-2 9--69-8970-00-__
S-for-6= —for-—9-
Heg-sin-6-|  sin @ 0.0200373722 Hog-sin- £~ sin £ 0.0100191890
tog-R- R sin § 239,383.57
Jog¥'== dog-sin’-§L R sin? §_1 _2398.429
X! Rsinalt  478,743.11 . p  bRsin®6/2 4796.86

2,000,000.00 | jog-2- 6-361+63000-_
x 2,478, 743,11 | 4ogy¥

x = 2,000,000.00 + R sin 6
y =y + 2R sin? £

H
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine
(see !oé tables)
R, y', and 6 are given in special tables

FIGURE 47.—Computation of coordinates of 5-minute intersections—Continued.
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Plane coordinates on Lambert projection

StateMebraska {.southdtation Five Minute Intersection
o= 4135 7 2= 97°50 "

Tabular difference of R for 1" of ¢ =

-R { for min. of ¢ ) 23,892,509.76 _ {ly' ( for min. of ¢ ) 698,272.10
-Cor. for sec. of ¢ = | Cor. for sec. of ¢ +
R ¥y
. y" (=2R sin? %) +  4,350.91
6 (for min. of A) |41 "05 36,4584 |y 702,623.01
- Cor. for sec. of A =
e : $ 0 2 48.2292
@ Compuration " Sompetation
deg—6
oo tog—2 -5--69-86070-6.0-
Sfor-6- -S—for2
tog-sin6_|__sin6_| _0.019083330k lieg sing. | sin 0.0095420096
Hogh___ | R sin 4. 227,984.71
Aog-3 feg-sin-Z] R sin? £ 2175.453
X Rsin@ld  455,948.66 [legR  2Re1n®0/3 4350.91
2,000,000,00 |l deg—2= 030103060
x _2,455,948,66_||fozy

'x = 2,000,000.00 + R sin 6
Y=y + 2R sin? §
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥, and 6 are given in special tables

FiGURE 47.—Computation of coordinates of 5-minute intersections—Continued.
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0 angle is —1°16’57’/.46 as far as it is necessary to use it in the trans-
formation. The coordinates of five other stations have been com-
puted from their geographic positions and we shall compute the same
by transformation to see how closely they will check. We must bear
in mind that the geographic positions have been computed to three
places of decimals and that one unit in the last place represents
approximately one-tenth of a foot. Also in computing the geographic
positions it is sometimes necessary to add or subtract a unit in the last
place so it is always possible that the resulting positions may be one
whole unit in the last place in error with respect to the origin of coor-
dinates or Hughes High School.

In this system of coordinates, the geographic positions were recom-
puted on the North American Datum of 1927 after the local coordi-
nates were computed. This recomputation on the new datum
involved a change in azimuth of +2’/.58 which was added to the 6
angle to take care of this relative change. We must therefore turn
the axes through the sum of the two angles.

1°16'577.46
2 .58

11700 .04

There is another difficulty that we have to contend with and that
is due to the fact that the geodetic line does not coincide with the
straight line joining its end points on the grid system. We shall now,
by the five examples, attempt to show the method to be employed.

The station Clifton School has the local coordinates,

z=+634.66 and y=-17,853.95.

log z =2.8025411 log v =3.8950882

log y =3.8050882 log cos a =90,9985867—10

log tan a =8.9074529—10 * log.s =3.8965015
—238

a = 4°37'11''.65 _

Local plane azimuth=184°37'11"".65 log grid length=23.8964777

This is the plane azimuth in the local system and the log s computed
may be considered the logarithm of the geodetic distance of Clifton
School from Hughes High School. From the State table for Ohio-
South we find the grid correction for the log should be —238 in the
seventh place of logs. The log of the grid length is therefore
3.8964777. To obtain the grid azimuth we must add 1°17°00.’/04 to
the local plane azimuth, as explained above.

Local plane azimuth=184°37'11'/.65

Correction = 11700 .04

Grid azimuth =185 54 11 .69
log sin grid azimuth=9. 0121997 —10 log cos grid azimuth=9. 9976908 — 10
log grid length =3. 8964777 log grid length =3. 8964777
log Az =2. 9086774 log Ay . =3. 8941685

z v
Feet Feet
Hughes High School . e 1, 426, 605. 64 417, 458.88
AZ AN Al el +810.36 +7,837.34
Clifton Sehool e 1,427, 416. 00 425, 296. 22
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It is thus seen that the resulting z coordinate is 0.01 too large and
the y coordinate 0.06 too small; but the check is as good as one could
expect, due to the use of only three decimal places in the geographic
positions. There is one thing further to consider and that is the
correction term to the azimuth. This is given by the formula

(1))

2p,? 8in 17

The y, and ﬁz_si%——l" are constants that are given in the tables.
The y, for Ohio-South is given as +504,195 feet.

log (2—9—02—51“—1—,—,)=0.3726089— 10.

It is more convenient to use the numerical value if a machine is
available for multiplication.

_—1_____.— -10
ST s T =2-35835X 1070,

In this case z, and ¥, are the grid coordinates of Hughes High
School and z, and ¥, the coordinates of Clifton School.

—x= +810. 36 % = 417, 459
ye—w1=+7, 837. 34 Yo = 504, 195
=% = —86, 736

% (ya—y) = +2,612

—84,124

Correction= 1810 (—84,124)2.35835X 10-1,

The factor 1071 can be accounted for by pointing off 5 places in
each of the first 2 factors. We have then

Correction=—0.00810X0.84124 X 2.35835=—0"'.02.

The correction is too small in this case to trouble about, but we
wished to show the method to be used.
The station Observatory has the local coordinates,

z=+27,698.35 and y=13,813.66.

log x =4, 4424539 logz =4. 4424539
logy =3. 5813419 log sin a =9. 995922010
log tan a =0. 8611120 log s =4. 4465319
a = 82°09'37".79 Grid factor = —237
Local plane azimuth = 262°09'37”.79 log grid length=4. 4465082
Local plane azimuth=262°09’37’/.79
Correction = 11700 .04
Grid azimuth =263 26 37 .83

log sin grid azimuth =9. 9971506 —10 log cos grid az'unutli=9. 0575786 —10
log grid length =4. 4465082 log grid length =4. 4465082

log Az =4, 4436588 log Ay =3. 5040868



216 U. S. COAST AND GEODETIC SURVEY

z v
. Feet Feet
Hughes High School . . ..o 1, 426, 605. 64 417, 458. 88
Az and Ay ceeaaa +27,775. 30 43, 192. 18
6 ) T X o 1,454, 380. 94 420, 651. 06

In calculating the correction, it should be borne in mind that ¥, —y,
is constant for any one transformation system.

1—Yo = —86, 736
% (a—y)) = +1, 064
—85, 672

Correction= —0.27775X 0.85672 X 2.35835= —0756.
The corrected grid azimuth therefore becomes 263°2637727.

log sin grid azimuth=9. 9971505— 10 log.cos grid azimuth=9. 0575889—10

log grid length =4, 4465082 " log grid length =4, 4465082
log Az =4, 44365687 log Ay =3. 5040971
z v
) Feet Feet
Hughes High School . . 1, 426, 605. 64 417, 458. 88
AT QDA AY oo e e — e — e +4-27,775. 29 +3,192.25
Observatory - . 1, 454, 380. 93 420, 651. 13

The failure to check is 0.01 in z and 0.05 in y, as close as could be
expected. These values may fit the actual conditions better than the
results from the positions.

The station Reading has the local coordinates,

r=+422,566.30 and y=-+30,894.10.

log = =4. 35634604 log y =4, 4898755.
log ¥ =4, 4898755 log cos a =9. 9071520—10
log tan a =9, 8635849—10 log s =4 5827235
Grid factor —248
a = 36°08'45727 _—
Local plane azimuth=216°08"45"27 log grid length=4. 5826987
Local plane azimuth=216°08'45".27
Correction = 11700.04
Grid azimuth =217 25 45 .31

log sin grid azimuth=9. 783747410 log cos grid azimuth=9. 8998776 — 10
log grid length =4. 5826987 log grid length =4. 5826987

log Az =4. 3664461 log Ay =4. 4825763
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z ¥y
Feet Feet

Hughes High School. . . e 1, 426, 605. 64 417, 458. 88

AL AN AY oo e +23,251. 24 -+-30,379. 20

Reading . o ae 1, 449, 856. 88 447, 838. 08
Y1—Yo = —86, 736
% (y2—y) =10, 126
—176, 610

Correction=—0.23251X0. 76610:< 2.35835=— 0742
Corrected grid azimuth=217°25'44."89

log sin grid azimuth=9. 7837462 —10 log cos grid azimuth=9. 8998783 —10
log grid length =4, 5826987 log grid length =4. 5826987
log Az =4, 3664449 log Ay =4, 4825770
Feet Feet
Hughes High School. .. ___ 1, 426, 605. 64 417, 458. 88
Az and AY. e +-23, 251. 18 +30, 379. 24
REAAIIE oo o e oo 1,449,856.82 |  447,838.12

This does not check quite as well as those already given. The
relative positions of Reading and Hughes High School must be some-
what in error.

For station St. Joe the coordinates are given as

z=—35,282.26 and y=—11,386.90.

log z =4, 5475564 log z =4. 5475564
log y =4, 0564055 logsina =9.9784841—10
log tan a =0. 4911509 log s =4. 5690723
.grid factor = —230
a =72°06'47"43 —_—
Local plane azimuth=72°06'47"43 log grid s =4. 5690493
Local plane azimuth=72°06'47".43
Correction = 117 00.04
Grid azimuth =73 23 47 .47

log sin grid azimuth=9. 9815039 —10 log cos grid azimuth=29. 4559811—10
log grid length =4. 5690493 log grid length =4. 5690493

log Az =4. 5505532 log Ay =4. 0250304
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z ¥
Feet Fect

Hughes High School. . .l 1, 426, 605. 64 417, 458.88

Ar and Ay. —35, 526. 57 —10, 593. 28

Bt 08 oo e 1,391,079. 07 406, 865. 60
N1—Y%o = —86, 736
% (y2—y)= —38, 531
—90. 267

Correction=4-0.35526 X 0.90267 X 2.35835 = 4 07.76
Corrected grid azimuth=73°23'48".23

log sin grid azimuth=9. 9815043 —10 log cos grid azimuth=9. 4559757 — 10

log grid length =4. 5690493 log grid length =4. 5690493
log Az =4, 5505536 log Ay =4. 0250250
r v
Feet Feel
Hughes High School - . __ .. 1, 428, 605. 64 417, 458. 88
AT AN Ao ~35, 526. 60 —10, 593. 156
St J 08 o o e 1,391, 079. 04 406, 865. 73

The check is +0.05 in z and —0.12 in ¥, but these coordinates prob-
ably represent better the relative positions of Hughes High School and
St. Joe than do the coordinates from the position of St. Joe.

As a final example, we shall take the station Mt. Washington School,
the local coordinates of which are z= +4-38,050.30 and y=—13,578.20.

log = =4, 5803581 log = =4 5803581
log » =4, 1328422 log sin a =9. 973972310
log tan a =0, 4475159 log s =4. 6063858
grid factor = —235
= 70°21'40705
Local plane azimuth=289°3819"95 log grid length=4. 6063623
Local plane azimuth=289°38'19795
Correction = 11700.04
Grid azimuth =290 55 19.99

log sin grid azimuth=9. 9703776 — 10 log cos grid azimuth=9. 5527901 — 10
log grid length =4, 6063623 log grid length =4. 6063623

log Az =4, 5767399 log Ay =4 1591524
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z )
Feet Feet

Hughes High School. .. oo iiaccmccccccmaaas 1, 426, 605, 64 417, 458. 88

AT AN AY . e mmemmmemamee +-37,734. 61 —14, 426, 22

Mt. Washington 8ehooL . - .o ioeiiiiiiecaaoeoollf 1,464,340.25 403, 032. 66
h—y. _=—86,736
Kya—y)=— 4,809
—~91,545

Correction= —0.377350.91545X 2.35835= — 081
Corrected grid azimuth=290°55'19%18

log sin grid azimuth=9. 9703783 —10 log cos grid azimuth=29. 5527857 —10

log grid length =4. 6063623 log grid length =4. 6063623
log Az =4 5767406 log Ay =4, 1591480
z v
Feel Feet
Hughes High S¢hool. - - .o oo oo eeee e eemes 1, 426, 605. 64 417,458, 88
Arand Ay. +37, 734. 67 —14, 426,07
1,464, 340. 31 403, 032. 81

This is about the usual check.

- We shall now show how to accomplish the same result in another
way. Letus denote the angle through which the axes are turned by ¢.
Then if 2 and y” denote the original plane coordinates reduced for the
scale factor, we shall have:

Grid £=1,426,605.64 42’ cos ¢+¥’ sin ¢
Grid y=417,458.88+%' cos ¢ —z’ sin ¢.

This system lies west of the central meridian for Ohio-South. If it
were east of the central meridian the sign of the sin term would change
for each of the coordinates, being minus for z and plus for y.

It will be most convenient to use natural functions with this method.
In this case,

b =1°17'00704
sin ¢=0.02239671
cos ¢=0.99974917.

The effect of the correction term will be computed in another way.
For Clifton School,

z = 1634 66 z’'=
y =7, 853.95 y=
Grid factor =0.9999452

106911°—35——15
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T v
i Feet Feet
Hughes High School. -1 1,426, 605. 64 - 417, 458,88
2/ COS Pueeeimcecceee . -+-634, 47 +7,851. 55
Y SI P +175.89 ~14.21
Clifton Schook........__.._....._ 1,427, 416.00 Clifton School. ....____ s 425, 206. 22
The results are the same as already obtained.
For station Observatory,
T =427, 698. 35 z’ =427, 696. 84
Yy = 43, 813. 66 y'= -3, 813. 45
Grid factor=0. 99994543
I T ) V
Feet Feet
Hughes High School ... __._____..._.. 1,426, 605. 64 || Hughes High School. ... _.......__.. 417, 458. 88
B 1 . +27,689.89 [| 9 COS ameme o cmcc e cme o cmc e +3,812.49
grsin . +85.41 { 2’ I umeo e —620.32
Observatory. ... ... 1,454, 380. 94 Observatory. . .ocoecmocamaoaane 420, 651. 05

We shall not recompute the correction term but take it from the
previous computation. For Observatory it was —0756. If we
denote this by A¢, the corrections become, + Ay A¢ (4.848X10-%) and
—Az Ap (4.848X107%) for = and y, respectively. Az and Ay must be
found by adding the two computed terms above or by taking them
from the previous computation. The factor 107% can be taken care
of by pointing off six places in Az and Ay.

Correction for x=—0.003192X0.56 X 4.848=—0.01
Correction for y=-0.027775X0.56 X 4.848= +0.08

Hence Observatory has the coordinates,

z=1,454,380.93
y= 420,651.13.

These are the same results as previously obtained. If the correc-
tion term had not previously been computed, it would have been
necessary to add the two terms of both z and ¥ to use in the compu-
tation as shown in the computation by the other method.

For station Reading, .

T == }22,566.30 =’ = +22,565.01
Yy =430,894.10 ¥’ =430,892.34
Grid factor= 0.99994290
T v
Feet Feet
Hughes High School - | 1,426,605.64 [{ Hughes High School.. ... __..._._ 417, 458,88
+22,559.35 H 4/ €0S - - - cve e -+30, 884. 59
+691.89 || 2/ 8in @ ecaes ~505. 38
Reading ... . .. 1, 449, 856. 88 Reading. .. ... 447, 838.09

Correction for z=—0.030379X0.42X 4.848= —0.06
Correction for y=-+40.023251 < 0.42X 4.848 =+ 0.05
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Hence Reading has the coordinates,

z=1,449,856.82
y= 447,838.14.

For station St. Joe,

E = —35,282.26 z’ = —35,280.39
y =—11,386.90 ¥ =—11,386.30
Grid factor=0.99994704
z Y
Feet Feet
Hughes High School .. omcemamoovon 1,426, 605. 64 || Hughes High School . _._.._____._.___. 417, 458. 88
I COS P e em ~35,271.54 || ¥/ €OS @ oo —11, 383, 44
F/] 1 0 S - —25_5. 02 || 2/ SIR e oL +790. 16
£ 11 T 1, 391, 079. 08 St Joe 406, 865. 60

Correction for z=—0.0105930.76 X 4.848= —0.04
Correction for y= —0.035527X0.76 4.848=+0.13

"Hence St. Joe has the coordinates,

z=1,391,079.04

y= 406,865.73.
For Mt. Washington School,
z = -}38,050.30 2’ = 438,048.24
=—13,578.20 y' =—13,577.47
rid factor=0.99994589
T v
Feet Feet

Hughes High School. ... _..___..__ 1, 426, 605. 64 || Hughes High School _______.__________ 417, 458. 88
z’ €os . | 438,038.70 [ 9" COS o oo oo —13, 574.06
P11 S —304.09 || 2" SIn ol —852. 16
Mt. Washington School..__.... 1, 464, 340. 25 Mt. Washington School....._.._ 403, 032. 66

Correction for z=+0.014426 X 0.81 X 4.848= +0.06
Correction for y=+0.0377350.81X4.848= +0.15

Hence Mt. ‘Washington School has the coordinates,

x=1,464,340.31
y= 403,032.81.

Besides these main stations determined by triangulation, there are
no doubt hundreds of others that are found in the detail traverses.
With these, the results of the computation by transformation of the
main stations would be more consistent than the coordinates derived
from the geographic positions. These detail traverses have been com-
puted only by plane coordinates; so no geographic positions would be
available for the computation of grid coordinates. It seems then that
either of the above methods of transformation would be very useful
for such cases. The latter method is probably the shorter in the long
run especially if a calculating machine is available.
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Plane coordinates on. Lambert projectic/)n

State._Ohlo - South_ Station

o=

30 07 43,914\ =

U. 8. COAST AND GEODETIC SURVEY

Hu @es Higg School

84 31 17,094

Tabular. difference of R for 1" of ¢ =101,168,00

R (for min. of.¢) 25,620,372.05 [y (for min. of ¢ )| 406,699.07
_Cor. for sec. of ¢ - 4,341.52 Cor. for sec. of ¢ + 4,341.52
R 25,616,030.53 y 11,040,59
y" (=2R sin? %) + 6,418.29

6 (for min. of \)——| =1 16 46,5118y 417,458.88
. Cor. for sec. of X = 10.84648
a -1 16 57.45837| § 0 ° 38 28.720185
& fomptation. ” fomputation )
Hog-6L fog-2 -9—6-9-897000.__
-S-for-6- °'“2L
Hog-sin-6 sin.@ 0.0223842002 .;eg_sgn'_g.__sin L] 0,0111928012
Hog g : R sin & 286,715.14
Hog log-sin™41 R sin? 4 __3209.146
- |- Rsinel-—- _-573," toe-R-___|2R810%0/ 6418.29

KR 2,000,000,00 [l iopp- -0 30163600 _
x. 1,426,605.64 || joey

| x=2000 000,00+ R

ly=y +2Rsm2—

S=
(see log tables) |

sm 9

R, y', and @ are given in special tables

y'= the value of y on the central mendlan for the latitude of the station
log of ratio for reducing arc expressed in seconds to sine

FIGURE 48.—Computation of coordinates from geographie position.
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Plane coordinates on Lambert projection

State. Ohlo_ - South_ Station Clifton_School

6=39"00" 00.543 n=_84" 31 05.037
Tabul‘gr difference of R for 1” of ¢ =101,1683%

R (for min. of ¢ ) 25,608,231,89 y’ ( for min, of ¢ ) i 418,839.23
.Cor. for sec. of ¢ - 54.93 Cor. for sec. of ¢ + 54.93
Rz . 25,608,176.96 ||\ : - 418,894,16
, Yo (=2R sin? §) + 6,402,192 . -
-8 ( for min. of ) 1018 'AA' “s1189] v. 405 006 .28
. Cor. for sec. of - 5.73415 , _
Q - 1 16 52.34604] § 0 °38 26717302
| ot - empocuon
fog-0 -
Aog9 eolog-2- 9698972000~
S-for-6= : S -for-$— i
Heg-sin-€ sin &, 0.0223594211 _ lHog-sin £- L sin £ 0.0111804094 .
Hew—- : - R sin § 266,309.90
Hogx tog-sin®-£1 R sin2 §_[ 3201.062
X" R sin @ 572,584.01 |l 4og R- PRS1n g /o 6402.12
. 2,000,000.00 fl-jog2- -0+36-103600-__
X 1,427,415.99 || 4op-y2
J

x = 2,000,000.00 + R sin @
y=y+2Rsin? §
y'= the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine
(see log tables)
R, ¥, and 6 are given in special tables

FIGURE 48,—Computation of coordinates from geographic position—Continued.
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Plane coordinates on Lambart projection

StateOhlo - South _ gtatiof - Observatory

U:.B..COAST AND GEODETIC SURVEY

0=29°08  20.458 N\ o 84" o5 25,563

Tabular difference of R for 1" of ¢ = 101,1}_6800\ _

R ( for min..of ¢) 25,614,301.97 [l v ( for min. of ¢ ) 412,769.15
Oor. for sec. of ¢ = 2,060,690 | cor for sec. of ¢ 2,069.69
IR N _25,612,232.28 ¥ —414,838,84

- = — y2(=2R sin? §) 5,812,334
B [ for min. of M)} =~ 18485] ¢ 420,651,128
.Cor. for sec. of n = 16,22022 :

]

1 13 14,.40507 ¢

0 °26 37202535

For machine ” For machine
Q. computation computation
Jog -6~ .
-og-6~ log-2_. -9-69-89-72000-__
|:5-ter-6- $-for—4 '
tep-sing: | sin o__| 0.0213030654 Jog-sing—| sin £ 0,0106521.370
 Hoe-R- R sin £ 272,825.01
dops . tog-sin 2| R sin? £ 2906.169
X. 1 _Rsin ~545,619.06 | jog-- __bRa1n%g/a 5812,34
2,000,000.00 Hiogn 0--301030060-
x 1,45%,380.9% | 4op yor

ly=y+2Rsinz2 §

(see log tables)

x = 2,000,000.00+ R sin 6

R, ¥y, and @ are given in special tables

y'= the value of y on the central meridian for the fatitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

F1GURE 48.—Computation of coordinates from geographie position—Continued.



TRAVERSE COMPUTATION ON THE LAMBERT GRID

Plane coordinates 6n Lambert projection

225

_State_Ohlo - South Staton . Reading ...
o . » L) ’ 4
¢=_39 12 48,170 n=_84 26 30,389

Tabular difference of R for 1" of ¢ = _101,16883

-R ( for min. of ¢ ) 25,590,021.57 v (for min. of ¢ ) 437,049.55
_Cor. for sec. of ¢ - 4,873.30 | Cor. for sec. of ¢ +_ 4,873.30
IR 25,585,148,27 Iy 441 922,85
"yt (=2Rsint §) +_5.915.30 _
L0 ( for min. of X )—} - 113 36.25603] y 447,838,024
. Cor. for sec. of A\ = 19.28241
P - 113 55.53844) § 0_"36 §7.76922
Q" Computation. " computation
e e"
Hog-6% T g2 -9--6-9-8-9-7-0-0-0=___
| S~for-o- S-forL
top-sin - sin @ 0.0215024399 Jog-si;-g—_rsin £ 0,0107518414
Hog—R—- R sin § 275,087.46
og-w- fog-sin™3L R sin® £ 2957.697
X Rsina| _ =550,143,11 liegp- [2Re1n%0/] 5915.39
{2,000,000.00 il ijop-p -6--36163660-_
x 1,449,856.89 | Jog-yx '

|y=y+2Rsin? §

(see log tables)
R, ¥, and 0 are given

% = 2,000,000.00+ R sin 6

in speciaktables

9’-: the value of y on t_he central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

FI1GURE 48.—Computation of coordinates from geographic position—Continued.
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Plane coordinates on Lambert projection

State_Ohlo_ - South  Station
’ ” . o ' ”

0= 39705507132 N = 84 38 44.613

Tabular difference of R for 17 of ¢ =101.16750

U. 8. COAST AND GEODETIC SURVEY

8t., Joe

25,632,512,16

y' ( for min. of ;)‘_

R

-R ( for min. Pf $)— 3Qh,‘§‘§8 96
_Cor. for séc. of ¢ - 5,07.73 Cor. for sec. of ¢ +5,07.73
25,627,440 43 - ¥ 399,630.69

1y (=2R sin? §) +7,235.16

6 ( for-min. of X) -1° 2171711010y : 406,865,85

. Cor. for sec. of N

- 28.3078p

-1 21 41.41794 %

°

D -
040 50,70896-

For machine p For 'machine

Q" computation computation
Jog-6
-S-for-6= g
tog-sime-]__sin @ | 0.0237605084 - log-sing- | sin £ 0.0118810928
fog-R- R sin 304,482.00
Hogx- sinZ—4L R sin® §. 3617.579
X | _Rsine =608,921.01 | 4og-R- |2Re1n°6/4 7235.16
- 2,000,000.00 |4eg-2= 0-30103606:

L x 1,391,078.99 |l fag-ye

y=y +2Rsin® §

(see log tables)

X = 2,000,000.00+R sin 6

R, y’, and @ are given in special tables

-y'=_ the value of y on the central meridian for the latitude of the station
S = log of ratio for reducing arc expressed in seconds to sine

FIGURE 48.—Computation of coordinates from geographic position—Continued.
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Plane coordinates on Lambert projection

StateOR10- South

Station

227

Mt. Vashington School

o=

33 05 28.425 2= 84° 23 14.511

Tabular difference of R for 1" of ¢ = 101.16750

-R ( for min. of ¢ ) 25,632,512.16 | y* ( for min. of ¢) 394,558.95
Cor. for sec. of ¢ - 2,875.69 I Cor. for sec. of ¢ +_ 2,875.69
R 25,629,636.47 |y 397,434 ,65

Yo (=2R sin® §) |

.0 ( for min. of N )

-1 %1 4208251

Y.

+ 5,598.26

403,032.91

- 9.20751

. Cor. for sec. of N

e - 111 51.25002 || ¢ 0_"35  58.62501
For machine " " For machine
[k computation computation
i Hfog-6
: " g
| Hero tog-2 =9--6-9-8-97-0-6-0- .
|s-tor-e- 2
|dog-sin-6 sin & 0.0209000081 hg.ssn_g_,__sin f 0.0104505746
([ Hor-R- R sin & 267,844,43
|Hegt og-sin—$1 R sin? 4. 2799.128
fx R sin @ 535,659 .61}l tog-R-___|2R81n?0/ 5598.26
2,000,000.00- | tog—2- 0-—3-01-63600-
X 1,464,340.29 |, ey

y=y +2Rsin? £

(see log tables)

1 x =2,000,000.00+ R sin @

{ R, ¥, and @ are given in special tables

1 ¥'= the value of y on the central meridian for the latitude of the station
S = iog of ratio for reducing arc expressed in seconds to sine

F1oURE 48.—Computation ¢f coordinates from geographic position—Continued.
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PUBLICATION NOTICES

To make immediately available the results of its various activities to those
interested, the Coast and Geodetic Survey maintains mailing lists of persons
and firms desiring to receive notice of the issuance of charts, Coast Pilots, maps,
and other publications.

Should you desire to receive such notices, you may use the form given below,
checking the lists covering the subjects in which you are interested.

Direcror, U. S. Coast axp GEopETIC SURVEY,
Washington, D. C.

Dear Sir: I desire that my name be placed on the mailing lists indicated by
check below, to receive notifications of the issuance of publications referring to the
subjects indicated:

109. Astronomical work.
109-A. Base lines.

109-B. Coast Pilots.
109-C. Currents.

109-D. Geodesy.

109-E. Gravity.

109-F. Hydrography.
109-G. Leveling.

. Nautical charts.
109-1I. Oceanography.
109-J. Traverse.

109-K. Seismology.

109-L. Terrestrial magnetism.
109-M. Tides. .

109-N. Topography.
109-0. Triangulation.
109-P. Cartography.
109-R. Airway maps.
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A catalog of the publications issued by all bureaus of the Department of
Commerce may be had upon application to the Chief, Division of Publications,
Department of Commerce, Washington, D. C. It also contains.a list of libraries
located in various cities throughout the United States, designated by Congress
as public depositories, where all publications printed by the Government for
public distribution may be consulted.
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