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IHESIS.

The promotion of the rapidity and accuracy of levell-
ing 1s one of the most important features of modern engin-
eering. By means of a system of precise levelling, a
net-work of lines establishing standard bench works, has
been run throughout this country, and all constructive
orerations are referenced from these benches. This work
has been accomplished by the Coast and Geodetic Sufvey,
together with the lines of levels taken by the Geological
Survey.

On account of the importance of this work, much at-
tention has been pald to the improvement of instrumcnts to
be used. One of the most modern is the precise level re-
cently adopted by the United States Coast and Geodetic
Survey, and the determination of the capabilities of one
of these instruments is the object of our research.

The instrument used was the United States Coast and
Geodetic Survey Irecise Level No. manufactured by liann
and Company of St Louis, llisgsouri, U. S. A. This level
vas in fastory condition, never having been taken from the
box until the beginning of this work.

With the aforesaid object in view, a line was selescted

about ten miles long, extending from a bench work cut in
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stone window-sill of Piatt's power house in Lansing to a
bench work on eorner stone of foundation of Lake Shore depot
at Dimondals, Michigan.

The general direction of the line was southwesterly
throush a slightly hilly country.

The levellinpg party consisted oﬂ three men, their du-
ties beins as follows:- (1) Instrument man; (2) Red man; and
(3) A man to take notes and keep the instrument shaded with
an umbrella whenever the sun shone.

The general atmospheric conditions were comparatively
favorable for working.

Before beginning the test, the instrument was adjusted
until the error of closure was only % m.m. for 100 feet.

Permanent bench-gg;g (I) north side of Piatt's power
house, crcss-notched on top of east end of stone sill of
east window.

The following is & copy of notes taken while running

line.

93761









DIRECT LINE.
llarch 28, 1904.
, Back Sightsg.
%g_e_'_g Readings. Thread
Point. . 2. 3. dist. [Temp. Remarks .
P.B.M.,1. 27.70 26.72 25.70 26.71 2.00 37 Cloudy. Windy.
T.P.l. 183.34 11.84 10.38 1l1.85 2.96 387
" 2, 14.98 13.41 11.78 13.39 3.20 38 " "
" 3. 17.87 16.34 14.71 16.31 3.16 39 Reading fair.
"4, 23,91 22.28 20.62 22,24 3.39 40 Umb, for Wind.
" 5. 26.50 23.569 21.52 23.54 3.88 38
" 6, 13.53 11.90 10.18 11.87 8.35 39
1256.91 22.04
REVERSE LINE.
T.B.M.2, 20.40 18,79 17.05 18,75 3.35 38
Tp..1. 16.60 14,71 12.69 14,67 3.91 38
" 2. 8.62 6.92 5.20 6.92 3,28 36
" 3, 8.81 7.30 6.70 7.27 3.11
" 4, 11.49 ©9.39 8.20 9.86 3.29
" 5 18.29 16.67 14.94 16.63 3.35 368 Clouvdy.Read fine.
" 6 11.20 10.24 9.24 10.23 _1.96
54.33 22.20



Point.

T.P,1l.

"

1"

2.
3.
4.

6.

T.B.0L.2,

T.P.1l.

n

"

"

"

3.

S.

P.D.L..1.

DIRECT LINE.

Fore sights.

Thread readings.
1. 2. 3. Mean.

12.10 11.15 10.l12 11l.12

15.72 14.20 12.59 14.17
12.59 11.00 9.28 10.96
8.00 6.40 4.73 6.38

16.56 14.99 13.31 14.95
17.12 15.33 13.43 15.29
20.40 18.79 17.05 18.75
91.62

REVERSE LINE.
13.51 11.89 10.18 11.86
25.98 23.85 21.56 23.80
15.29 13.69 12,01 13.66
17.39 15.81 14.19 15.80
15.28 13.74 12.11 13.71
16.39n 14.88 13.27 14.85
25.62 25.04 24.14 25.00
118.68

Thread
aist.

1.98
3.13
3.81
3.27 39
3.25 40
3.69 38
3.35 38

21,98

3.32 37
4.40 36
3.28 36
3.20 36
3.17 36
3.12 36
1.68 36
22.17

Remarks.
Cloudy Windy.

" " "

Sunny . Read-
ing poor.
Umb,. for Wind.

Poor read.

Read. fine.
" " Cloudy

7" it "

n 1] "



DIRECT LINE.

Back Signhts.
Thread Readings. Thresad
Point. L. 2. 3. Mean. dist. Temp. Remarks.

T.B.M.2. 30.561 28,94 27.29 28.91 3.22 41 Reading good.
Cloudy.
T.P.l. 19.89 18.38 16,79 18,35 3.0 41
" 2, 21.06 19.48 17.79 19.44 3.27 41
" 3, 20.45 18.92 17.32 18.90 3.13 41
" 2, 19.62 18.00 16.886 17.96 3.16 42
T.B.M.3. 31.91 30.19 238.3839 30.16 3.52 42
T.P.1 25,05 23.59 22,08 23.57 2.97 43
" 2. 22.19 20.62 18.98 20.60 3.21 43

" 3. 18.49 18.10 17.69 18.09 _0.80 44

195.98 26.44

REVERSE LINE.

T.B.{.4. 30.81 20.43 25,01 29,42 2,80 46

7.P.1. 5.00 4,50 8.95 4.48 1.05 46

" 2. 13.43 11.93 10.30 11.89 3.13 96

" 3. 12.26 10.76 9.1 10.72  3.12 46

T.3.M.3. 24.88 23.00 21.02 22.96 3.84 46

T.P.1. 13.00 11.40 gzéo 11.40 3.20 46

" 2., 12,88 11.24 9.51 11.21 3.37 47

" 3. 12.56 10.99 9.32 10.96 3.25 47

" 4, 15.89 14.50 13.05 14.48 _2.84 48
127.52 23.76



Point.
T.P.l.
"2,

" 3.

" 4,
T.B,l7.3.
T.P.1l.
w2,

" 3.
T.3.M.4.

T.P.1.
"2,

" 8.
T.B.M.3.
T.P.1.

" 2,

" 3.
"4,
T.B.M.2.

DIRECT

Bagk

81

Thread Readings.

L.
12.78
12.86
13.68
13.61
24,78
12.95
16.55

5.19
30.81

18.46
21.99
20.72
32.50
19.51
19.80
20.14
20.52
32,52

(]

11.27
11.40
12.24
12.00
22.96
11.39
15.00

4.66
29.43

9,68
9.86
10.70
10.32
20.94
9.71
13.39
4

2.11
28.01

LINE .
ts.

Mean.
11.24

11.37
12.21
11.98
22.87
11.35
14.98
4.65
130.07

EEVERSE LINE.

13.07
20.41
19.43
30.50
18.00
18.85
18.60
18.92
31.02

17.66
18.74
18.09
28.39
16.41
16.79
16.97
17.24
29.47

18.06
20.38
19.41
30.46
17.97
18.31
18.57
15.89

31.00
193.05

Thread
Dist. Temp. Remarks.

3.10
3.00
2.98
33.29
3.84
3.24
3.16
1.068

2.80
26.39

.80
3.25
2.63
4.11
3.10
3.01
3.17
3.28

23.35

41
41
41
41
42
42
43
43

44

46

46

46

46

46

46

47

47 Cloudy.

48 Readins fine.
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Eoint.
T.B.M.4.

T.P.l.

"

1

"

L

2.
3.
4.
5.
6.
7.

T.B.M.5.

T.P.L

"

Back
Thread Readingsg.

e
31.52
32.38

7.70
29.91
27.24
26.97
18.90

1.51

2.
30.10
30.83

6.29
23.39
25.70
25.21
16.80

.96

25.95
21.76
25.60

4.38
28.33
28.84
12.19

3.
28.60
29,27

4.79
26.77
24.05
23.37
14.57

.38

24.720
20.70

3.26
26.20
27.09
10.0¢

Ihread
Mean . Dist. Temp. _Remarks.

84
54
54

52
53
53

54

Cloudy.

n
"
L
"
"

"

Sunny.

Sunny.

4,15 54 Used umbrella.

Sights.
30.07 2.92
30.81 8.06
6.26 2.91
28.36 3.14
25.65 3.19
25.19 8.60
16.76 4.33
.95 _1.13
164.05 24.28
REVERSE LINE.
25.92 3.41
21.74 2.06
26.55  4.00
4.37 2.29
29.29
28.84  3.3S
12.16 4.10
146.87 23.40

54
54.

" L

Shady .



8.

DIRECT LINE.
Fore Sigiits.
Thread Readings. Ihread
291‘ t. l: _2_. _3_0 Meg!o Ma Te;.m. Remu!h‘.
T.P.1. 30.64 29.39 28.04 29.36 2,60 54 Cloudy.
" 2. 28.92 27.54 26.07 27.51 2.85 54 "
" 3. 18.58 16.39 14.08 16.35 4,60 54 "
"4, 17.76 15.77 13.62 15.72 4,14 54 "

" 5. 5.28 12.09 10.82 12.06 2.46 54 "

C

"

(@]

20.05 27.65 26.58 27.83

3

2
27.71 26.82 25.90 2¢.81 1.81 54 "
3

T.De%eD 27.61 25.95 24.20 25.92 A1 83 "

181.56 2&£.2

REVERSE LINE.
T.P.1 1.51. 0.95 0.36 0.95 1.13 52
2. 13.70 11.72 9.61 11.63 4.09 52
5. 31.70 30.00 25.20 29.97 3.50 53
" 4, 26.17 23.69 21.08 23.65 5.09 54
" 5, 24.83 22,62 20.28 22,58 4.55 54 Gct Sunny.
" 8. 14.31 12.97 11.56 12.95 2.75 54
T.B.M.4. 29.33 27.20 26.16 27,28 _4.17 54. Reading fine.
120.04 25.28



Point.

T.B,.i.5.

T.P.

1"
n

"

T.B.M.
T.P.

"

T.B.M.

T.P,

4]
n
1]
1t
"
1]

1.
2.
3.
4.
6.
1.
2.
3.
4.

7.

1.
2.
3.

6.52
32.46
30.32
32.52

3.69

7.69
31.62
27.78

2.39

2.84

9.39
32.08
32.69
30.92

5.55
28.74
22,79
24.20
18.72

5.07
26.27
21.05
22.52
i6.61

3.61
20.32
29.40
29.13
0.90
2.91
29.75
25.13
0.83
2.23
6.43
31.21
31.43
28.84
4.56
27.77
19.19
20.77
14.36

Thread

Dist. Temp.
7:15 A.M.

2.91
3.14
0.92
3.39
2.79
4.78
1.87
2.65
2.01
0.61
2.96
0.87
l.21
2.08
0.69
0.97
3.60
3.43

4 36

43.54

Nic

Remarks.

€.

44 Cloudy.

48

1)

1"

"

7®



10.

DIRECT LINE.
Thread Readings.
Ihread
Point, 1. 2. 3. lMean, Dist. Temp. Remarks.
T.P.,1. 24,60 21.80 18.50 21.57 6.10 Cloudy.

" 2, 30.21 27.37 24.86 27.31 5.85 "

" 3. 4.03 3.8 3.67 3.85 D.38 "

" 4, 25,20 23.71 22.14 23.88 3.06 "
T.BJ.0. 25,57 24.12 22.59 24.09 2.98 "

T.P,1. 23.73 22.11 20.29 22.08 3.34 44 "
"2, 1.77 1.4, 1.01 1.40 0.76 44 "
" 8. 26.05 24.93 23.76 24.51 2.29 45 n
" 4, 380.23 22.88 292.53 28.88 0.70 46 "

T.B.1e7. 32.30 31.50 30.66 31.4% l.64 "
T.P.1. 7.97 6.84 b6.67 8.83 2.30 | n
"2, 4.13 3.96 3.79 3.96 0.34 "

"o 3. 5.02 4.32 4,50 4.6l 0.56 "

" 4., 20.40 1¢.56 18.88 19.61 1,52 "

" 5, 20.61 24.54 22.33 24,45 4.28 "

" 6. 3.46 3.06 2.64 3.05 0.32 "
mo7. 12.08 10.67 v.20 10.85 2.35 "

" 8. 25,88 24.083 23,42 24.35 2,44 "
T.B.:.8. 13.09 11.53 10,01 11.38 3.0 A

319.37 44.92






Point.
T.B.l,8.
T.P.1
"2,

-
"4,

" B,

"o 8.
TeBeW7e
T.P.l.
"2,

" 3.
"4,
"5,
T.B.l.5.
T.P.l.
"o2.

" 3.

" o4,

v 5,

1.
12.58
32.14
17.13
15.88
12,65
2.78
2.12
29.22
20.e8
£8.17
3.36

-16 77

20.7¢

8.41
26.56
21.90
30.54
25.35

4.46

3
11.06
20.64
14.73

6.99
24.25
2l.21
30.24
23.0¢8

3.70

11.

REVERSED LINE.
hread Readingzs.

Thread
3. liean. Dist.
9.44 11.03 3.14 52
20,06 30.81 3.08
12,19 14.68 4.94 62
10.67 12.30 5.21
11.72 }2.6¢ 1.83
2.20 2.49 C.58
1.63 l.c8 0.49
27.69 23.45 1.53
20.2¢ 30.14 1.70
22.73 25,97 £.44
2.03 3.60 0.73 48
11.81 1+4.52 4.66
19.65 20.23 1l.14
203.72 83.87
DIRECT LINE SECORD TINE.
5.4Q 5.0C 2.02
21.78 24.20 4,78
20.41 21.19 1.58
29,92 30.23 0.62
20.70 28.04 4.85
2.93 _3.692 _1.52
109.31 39.91

Tengp.

March 30,
1904 ] P oI‘:‘I.

Renarke.



Point.

T.P.

"
1t
n

"

T .B .jr ®

T cB QI. .

1.
2'

8.

6.

Thread Resadings.

1.
27.37
23,62
31.62

13.52

(<M
.

~2
<O

L)
%
D

A
o]
=W
o

2.
25.41
21,72
31.29

2.63
l.84
28.43
27.68

5.64

l12.72

30.59
1.72
25,73
3.33
26.062

12.

3.
23.55
19.72
36.62
11.37
26.99
on.12

INe SECCHD TIME.

INE.
Thread
Mean. Dist.lermp.
25.88 4.02 50 Rainy 12:30
21.69  3.40 Rainy.
31.28 1.30
12,46  2.15
30.62  1.66
32.25 0.46
12.00 5.30
2.62  0.57 Stixx
sprinkling.
.GS ~« 10
28.42 0.97
27.66 1.63
5.63 .96
12,72 0,40
250,86 34.60
Apr. 23,1904.
30.56 1l.62
1.71  0.91
28.73 6.55 Feading Pocr.
3.52 0.45 78
26,59  8.43
19.96 _2.34 71
111.07 29.90



Point.

T cB 01‘508.

T.P.1l.

1 2.

" 3.

1 4.

1t 5.
T.2...9.

1" 2‘
" 3.
] 4,
1" 5.
n G.
T.3,M.10.
T.P.1l.
L
" 3.
L1 4.
" 5.
v 8.

" 7.

13.

DIRECT LI,

Thread Readinns.

32.16
29.70
8.11
5.62
18.90
4.14
10.05
6.82

2.
lo.88
12.45
11.86
11.37

Thread

Se l'scan. DIist.
18.42 19.85 2.C2
10.62 12.41  3.1ls
10.40 11.84 2,80

$.68 1l.22  3.27

4.60 S.72 2.11
4,02  &£.45 0.72
23.81 25.11 Z2.58
20.33 £21.%80 3.1C
28.96 30.39° 2.80

7.860 9.0C 4.18
25.72 29.18 4.73
13.C3 £.20 2.62

5 03 b7 1.87

202.38 36.54
TVITeS LITE.
30.17 21.17 l.c¢
27 .01 283.37 Ze Y
£.98 6.5C .13

2.28 4,11 .01
15.51 17.37 3.02

2.52 3.2 1.62

6.50 3.29 .86
6.10 6.47 0.72

April 23, 1904 P.M,

£2
82

[
[§x)

79

Cetting Clovdy.

)
3
’. 'e
?»_}J
o

14

Getting Cloudy
N
Partly "



14.

DIRECT LINE.
Fore  Sishtg.
_Thread Readings.
Thread
Point. 1. 2. 3. lean. Dist. Temp. Remarks.
T.P.l1. 13.07 11.46b 9.72 1l.42 3.35

" 2. 10.69 g 20 7.61 8.16 3.08
" 3. 24.40 22.992 21.50 22.%8 2.20

o4, 10.02 A0S 6.77 £.42 3.26

" 5. 3l.2¢ 80.70 £&92.1C E£C.70 1.19
)

T.B.G 52.37 21,20 120.05 1.2 2. 52 Clcuvdy.
TP 27 2.34 0.76 2.351 2.70
"oz, 7.85 6.31 4£.68 5.2%0 5.27 Brisht,
" 3. 6.82 5.00 3.C¢ 1.97 3.74 "
"ot .60 7.C6 5.42 7.02 3.18 86 "
"o 5. 7.80 6.64 5.44 6.C3 2.36

T.P.1. 6.65 5.89 5.C¢8 5.87 1.C 82
" 2, 15.70 14.39 12.00 14.36 2.70
" 3. 25.87 24.45 22,84 24.42 2.13 80 Clovdy.
"4, 16.29 14.80. 13.21 14.77 .02 79

5. 26.9€ 25.32 2R.5%2

o]
€3]
L]
wW
o
iv]
2
o)

" 6. 28.0° 26.38 24,52 2 2.560

D
Q
&3]

v 7. 32.06 230.58 £9.01 80.55 3.05



15.

REVERSE LISE (Cont'd.)

Thread Secadines. Mread
Point. 1. 2. 3. llean., 2ist.Temp. Remarks.
TcB.l“’iogu 32054 31038 80 413 :'1.:":5 20":1 76

T.P.1l. &2.21 32.11 31.00 32.11 2.21 74
" 2., 21.15 19.3%9 17.50 19.85 3.65
" 8. 17.40 15.45 138.3% 15.41 4,01

" o4, 15.76 14.2¢ 12.61 14.20 3.15

" 5. 7.29 6.43 5.53 6.42 1.76

224,52 37.02



16.

REZVEDSE LINE. (Cont'd.)

Thread Readinss,

pCint. -]_._o _2_. _3_0 ."Oan. L'i

T.3.00.9. 14,51 13.91 1C.30 13.91 1
TP 1.90 1.31 0.70 1.300 1.20 74
"2, 19.03 17.19 15.19 17.1c 4
" 3. 7.62 6.00 4.29 5.97 3.83
"4, 20.13 19.05 17.80 16.03 2.23

7"

5. 16.48 15.31 14.10 15.30 _2.48

£226.13 36.91






Point.

T.B.i.1C.

T.P.l.
1" 2.

1" ’3.

T.B.l.11.
T.P.1l.

1} [}

TeBoiioXI.

T.P.1.
L
LW
"og,

&.

1.

30.6L
S50.14
17.43
24.66

2.

(]
12
w0

]
O
=

13.11
10.17

23.65

17.

DIRECT LIMNT,

Rack Cimnte.
Thread Readings,

Se .iean.

Lenarks.

2.40 3.47
Q.77 1.99
11.72 13.09
.80 10.15
23.70

DTYTTOE LITL

iaVasiwols banlily e
-




18.

DIRECT LINE.

Fore Biphts.
Thread Readings,

Thread

Poipt. L. 2. 3. Mean. Dist. Zemp. Remarks.
T.P.l. 25.13 24.04 22,81 24.03 2.22 68 Very windy.
" 2., 15.75 14.60 13.36 14.57 2.39 "
* 8. 25.79 24.E5 283.20 24.583 2.58 "
T.B.,M.,XI. 30,81 29 3C 27.71 2C.2

7 _S.10 "

92.45 10.24
REVERSE LINE.
T.P.1. 11.39 10.16 8.90 10.16 £.49
" 2 18.68 17.44 16.13 17.42 2.55 Rained.
" 3, 3.85 2.55 1.28 2.50 2.63

T.B.M.X. 5.26 4.24 3.17 _4.22 _2.09

34.35 9.76

DIRTCT LIXT.

T.P.1. 12.82 10.93  9.54 10.90  2.63
v 2, 32.30 30.74 29.05 30.71 5.21
" 3. 82.80 30.40 27.80 3C.33 5.00
" 4. 18.07 17.80 17.71 17.8% 0.36

P.B.i.2. 8.72 0.57 0.41 _2.57 0.8



19.

REVIRSE LINE.,

Daclk Si~ats.

|

T™recad Teadines.
Thread
Foint. 1. 2. 3. ean. Dist. Toop.

" P.B.M.2. 3.2 3.57 3.41 3.57 0.31

T.P.1. 30.13 25.37 £06.40 28.33  3.65
"2, 80.02 20.64 20.28 26.62  2.65
"3, 21.18 20.04 19.44 20.32 1.74 08
"4, 16.68 14.88 12,78 14.85 _4.10




20.

REVERSE LIXNE.

o

o

it

ights.

*

ead Rsadinss.

Thread |
2. 3. l'ean . Dist. Ternp. EPemarks.

17.88 15.63 17.84 4£.39 67
6.19 4.18 6.12 3.79
0.22 0.76 0.82 0.31

16.96 15.39 16.9¢ 2.C7

20.78 29.97 30.77 1.52

72.5° 3.15



2l.

DIRECT LINT.

Eack simhtg.

Thread Readinr~s.

Thread
Point. & 2. 3. liean . ~ist.

C P.B.MJII. 24.40 23.62 22.79 23.60 1.61 70

T.r.1. 81.21 30.79 30.85 30.78 0.76
" 2. 32.63 3l.42 30.14 31.40 2.49

" 3. 21,98 21.15 20.22 21.14 1.68

* 4, 23.81 21.66 19.358 21.62 4.43

" 5, 28,67 25.86 22.90 25.81 5.77

" 6, 25,16 22.12 13.38 22.05

" 7, 5.96 4.82 3.81 4.80 2.35
T.3.1%.12,.,12.91 11.54 1G.10 11.52 £.81
TP 1. 4.11 5.65 3.17 3.64 0.94

" 2, 11.72 10.80 9.82 10.78 1,90

" 3. 380.20 27.33 24,28 =27.27 5.92

. 16.12 12.83 11.3% 12.7¢ 4,75
" 5. 13.03 30.30 29.65 20.35 _2.38

N
~?
W
Gi
[$]

44..97

~3
Xe)



Point.

T.P.1.
vz,
"3,
"4,
v 5,
" 8.
vo7.

T.B.M.12.

T.P.1l.
*o2.
* 3.
"4,
o5,

P.B.ONLIIT,

fYlq e

Lo d e

22,

DIRTCT LINZ.

Fcrsa

sichts,

ead Neodines.,

-l-.

20.53
31.71
29.34%
15.89
15.19
11.46

A )
DeCL

17.82
31.13
26.92
3.1¢8
.50
10.32

LN
"1". R

24.2

10.31
11.77
10.1<4

3.63

Threoad
Mecn Dist. Termp. Remarks.
2.10 1.87
£.80 2.64 66 DBreezy
5.18 C.03
£.2356 3.11 Cloudy.
17085 604U 68 Slight 'ind,
Cloudy.
19.77 Sed4
1
12.50 5.10
1"
7.7 5.65 72
1
31.1% 1.18
n
20 .56 5.01 71
n
13.13 5.53 6%
11
12,49 1l.42
n
10.21 1.32
n
AT 1.69
176 .71



Point.

rea

1.

P.B.ML.III. 5.32

T.P.1.
"2,
" 3.
"4,
" 5.
" B
"7
"8,
" og,
" 10,
" 1l.

T.B.i.13.

T.P.1.
"2,
" 3.

12,83

4.00
29.63
31.68

adinss.

2. 3.
4.48 3.6%
10.25 7.53
2.23 0.37
20.48 27.22
3l.30v 30.75
24,97 23.4:
14,74 14.50
29,17 27.33
10.17 8.10
26.67 24.48
25,47 19.74%
6.3¢ 3.55
5.33 4.71
4.7 3.58
1l.64 11.21
11.06 10.¢4

23.

8ights.
Taread
liean. Dist.
4.98 1.6
10.20 5.30C
2.20 3.65
26,84 2441
31.34 W23
24,95 2.91
1&.,72 CL.48
29.15 3.50
1C.14  3J.&C
26.63 4.20
25.3¢ 7.21
S5.24 5.CL
5.33 1.2
£.S0 2.70
11.64 0.55
11.06 _O.:2%
244 .85 40.31

Temn.

Ca

~.
[

Getting éark.

(63



Point.
TOP.l‘

"2,

"

I (&)

"

™ (9]
.

L}]

"7,
"8,
" 9.
" 10,
" 1l1.

T.3.1%.13.

T.P.1.
" o,

" 3.°
P.B.I1.II.

RTVIPSE LINE.

Tore

sights.

Thread Rcadings,
—l_‘ g'

32,03
15.79
30.09

7.25

9.2b
14.95
21.72
27.80
32,756
27.1¢&
28,22
23.21
31.86
31.3¢
28.12
27.89

2.
30.3"
13.72
22.30

5.12

$.06
16.74
19.50

7.16
29,80
24,51,
£7.13
22,52
36.87
30.80
27.14
27.15

28.85
11.49

4.33

h\

2,83

8.87
14.52
17.15

6.48
26.70
21.66
25.97
22.41
29.83
30.18
264,12

26.36

Thread

Dist. Temn. Remarks.

liean.
30.36 . 3.38
13.67 4.30
27 .24 5.76
5.07 4,42
9.06 1.38
14,74 0.43
1¢.46 4,57
7.15 1.32
29,70 6.05
24 .45 5.5¢
27 .11 2.25
22.81 0.80
3C.05 2.03
30.79 1.21
27.13 2.00
27.13 1.53
246.77 46.93

63

Cloudy end
slightly -
breezy.

"
"
L[]
"
"
"

"



The following are the aLifarences of elavation between
e several temmora::y henclimarlis togetl:cr with tiis errors
oi closure:
sJront PoBJdi.I. to T,5 1.1 + C4.22 doconi. thie ercor was -,03
Srom T.3.IT to M IV, + C5.72 " nooom 409
" toIv o " V., = 17.67 " " " " +.16
" " Vo " VIII + 4£C.3 " " " " +.,006
" "VIII ¢ "X o+ 1.63.7 " " " +.02y

[ 1" o H XI - 03.73.‘;_ 1 N " " _.01,:1;

" XD " PLDWJLIIL. - 24,17 0" Y " " -,07
Towal AiiTsrances + 36.47

From P.B.I.I te P.5.00.TI_+4101.88

+108.35 d.c.m. The error was +.28tﬁm



The following arw b coecceriptions of the benchmarks

nys
established:
P.BJl.I. Liwriii side ol Platli's pover hovse., Cross
scratened in top cf east ~nd £ stone cill ¢f east window.
T.3.1%.2. Top of sotens with little A shaped top.
30" I, V. C'rom tslegrarh role nmarked + on clde next to
t:rack 200 ft. west frem Lesjan Gircel croccing.

T.5.ie3. Conter of denrission in west side of top of
gtons in diven nortiy of Grand Yrunit railrcad track avouwt
100 pac=s saet ¢l wagon road.,

oD 4. Mople tres, on rect 3' from tree on Touth-

T.B.”..5. On stone in corner of lot by Leadley's.
Slone bevveen tve el trees.
T.oa 66, Crack in scuvty end o narrow ctoine near niddls of
rcad obovt 600" cast o small stone bridge
TeBelia7. Higreot point of granite stone under barbed wire
Feace 50 ezt eact of snall swanp in road.

T.3.0.8. Soutiy east peint of gtone stip io front of
sim2ll ryellow ic.oce on stat:z road in Millett,

T.5e0. Scuthy ¢ 8 Lrldze culvery a2boutl Y, fron

northwest curnzy of middle post, higheost polint of wall,

(997

(]
et

1" cast of crock in wall., About 207" vo.st from .. T

T.B. 2,10, Stonz on west sile of rcad ahout 4' east



of wire fenecz and °' n~r% -7 t~-levhone role opposite
Stiefle's.
T,2.00L,1L, Tor of s5tcne o hollew oocuth of corner to-
wsed Dimenfale.,
F,BUL,ITI. lortheast corncr of birldgze acrogs Crand
Rivze. G southosst corner ¢f stene uncer bed plate.,
<07 IIT. Cross cut in ton of vest end of stone

wider sovtiviest cornsr of wesht uin~ ¢? Dinondale depot.

>
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