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KEUFFEL & ESSER CO.

DRAWING MATERIALS

SURVEYING INSTRUMENTS.

NEW YORK.
ST. LOUIS. SAN FRANCISCO.

MONTREAL.

Tables for Excavations and Embankments.
DISTANCES FROM CENTER OF ROADWAY: FOR CROSS-SECTIONING.

Roapway 18 reer wipe. Sipe Svores 1 ro 1.

For SmvaLE TRACK EXCAVATION.
* Copyright, 1896, by Keuffel & Esser Co."
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45.3 | 45.4 | 455

98| 9.9 0
10.8 1 109 1
118 111.9| 2
128 (129 3
13.8 113.9| 4
14.8 [ 149 5
15.8 1159 6
16.8 | 16.9| 7
178 117.9| 8
188 118.9( 9
19.8 |1 19.9 | 10
20.8 1 20.9 | 11
21.8 |121.9| 12
22.8 122,913
23.8 [23.91 14
248 [24.9( 15
25.8 1 25.9(| 16
26.8 [26.91| 17
278 127.9((18
28.8 1 28.9(19
29.8 | 29.91/ 20
30.8 | 30.9 (|21
31.8 | 31922
32.8 | 3291|123
33.8 | 33.9 || 24
34.8 | 34.9 (/.25
35.8 | 35.9 | 26
36.8 | 36.9 | 27
37.8 1 37.9( 28
38.8 | 38.9) 29
39.8 | 39.9 |[ 30
40.8 | 40.9 || 31
41.8 | 41.9 |} 32
42.8 | 42.9| 33
43.8 | 43.9|| 34
44.8 | 44.9 || 35
45.8 | 45.9 || 36

- Calculated by Julien A. Hall, M. Am. Soc. C. E.
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Natural Trigonometrical Ratios.

Natural Trigonometrical Ratios.

Angle. Sin.

Tan.

Sce.

Cosec. Cotg. Cesin.

2756
2784
.2812
2840
2868
2806
2024
2052
2079
3007
3035
3062
3050
3118
3145
3173
3201
3228
3256
3283
.3311
.3338
3365
3308
3420
3448
3475
.3502
13520
3557
3584
3611
3628
3665
3602
3719
L3746
3773
3800
3827
3854
3881
3907
3034
3961
3087
4014
4041

2867
12800
.2031
.2062
2004
3026
3057
3089
3121
.3153
3185
8217
3240
3281
3314
3346
3378
J3all
3443
3476
3508
3541
.3574|
.3607i
3640,
3673
3706/
,3739
L8772
3805
3839
3872
3906
3939
3073
4006
L4040
L4074
4108
4142
4176
4210
4245
.4279
4314
L4348
L4383
4417

1.0403
1.0412
1.0423
1.0429
1.0438
1.0448
1.0457
1.0466
1.0476
1.0485
1.0495
1.0505
1.0515
1.0625
535,
45
5

66/
576,
1.0587
1.0508
1.0608
1.0619
1.0631
1.0642
1.0653
1.0665
1.0676
1.0688
1.0700
1.0711
1.0723
1.0736
1.0748
1.0760
1.0773
1.0785
1.0798
1.0811
1.0824
1.0837
1.0850
1.0864
1.0877
1.0891
1.0004
1.0018
1.0032

1.0
1.0
1.0
1.0
1.0

3.487
3.450
3.412
3.376
3.340
3.805
3.271

RS

@

3.172
3.140
3.108
3.078
3.048
3.018
2,989
2.060
2,932
2.904
2.877

2.824
2.708
2.773
2.747
900[2,723
§78|2.600
856(2.675
.833(2.651
.8112.628
.790/2.605
.760|2.583
.7492,560
720|2.530
700|2.517
.680/2.496
.670/2.475
.650{2. 455
9.632/2,434
2.613(2,414
2.505/2,304
2.577(2.375
2,550(2.356
2,542(2.337
2.525(2,318
2.508(2.300
2.491|2,282
2.4752.264

PO RO B3 BD B RO KD BO B B0 1O O D B2 1O 1O 1O €2 €I €3 60 GO G0 60 G0 &0 0 &0 0 0 @0 @ o @
e R T e R
4
=N

3.287|.
3.204|.

2.850],

0612674
06046
. 05964
.95882
.95700
95715
95630
05645
95459
05372
05284
05195
95106
95015
.94924
04832
.94740]
.94646)
.94552
04457
04361
.94264
. 04167
.04068
93969
. 03860
.93769
. 03667
03665,
.03462
.93358
.93253
93148
.93042
92035/
.92827
02718
02600
.92499
92388
92276
92164/
92050
01036,
.01822
.91706
.91590
.91472

Angle. Sin.

Tan.

Sec.

Cosec.

Colg.

L5150
5175
.5200
5225
.5250
.5275

.6009
.6048
.6088)
L6128
.6168
.6208)

1.0946

1240

L1257

5

2 b3 b B BD LD BD B2 b b bO tO bo bD

12742,
.12812,

1308
1326
1343
L1361
1379
1397
1415
L1434
1452
1471
1490
L1509
.1528
.1547
. 1566
. 1586
L1606
1626
1646
. 1666
.1687]
1,1707
1.1728
1.1749
1.1770

2,

R
o
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& =1 o

[CEEEEEN ]
[=E-N-N-}
e O m
R R-

(=]
=9
=

2.031

1,080
1.970
1.961
1.951
1.042

1.923

2.020(1.
2.010/1.
2.0001.
1.000(1.

1.932]1.

2,240
2.229
2.211
2,194
2.177
2.161
2,145
2.128
2.112
2.007
2.081
2.066
2.050
2.035
2.020
2.006
1.991
1.977
1.963
1.949
1.935

.921

007

1.914]1.
1,905/1.
1.8061.

01355
91236
91116
. 90966
. 90875
90753
.90631
90507
00383
90259
00133
90007
80879
80752
80623
80403
80363
80232
.80101
. 88068
.88835
.88701
. 88566
.88431
.88295
88158
88020
87882
87743
87603
87462
.87321
87178
87036
86802
86748
86602
86457
86310
86163
.86015
85866/
85717
85567
85416
85264
.85112
. 84050

or

Cosin. Cotg. Cosec.

Sec. Tan. Sin. Angle

Cosin. Cotg. Cosec. Sec.

Angle. Sin.

Tan.

Sec. Cosec. Cotg. Cosin.

Angle. Sin. Tan.

Sec.

Cosec.

Cotg.

1

1

R e e I e I e T T T

1792

1835
1857
1879
1901
1924
1946
1969
1992
2015
2039
2062
2086
2110
2134
2158
2183

1813(1.878

1.887

1.870
1.861
.853

.844/1,550|.
.836(1.540|.
.828/1.530|.
.820/1,520,
.812|1,511(,

.804

.706(1,482],
L788(1,483|,
.781/1.473|,
TT3]1.464/,
.766/1.455],
.758|1.446(,
.751{1.437|,
LT43(1,428|,
.736/1,418{,
.72011.411(,
.72211.402|.
L715/1.393).
.708[1.385|.
.701{1.376].
.695(1.368] .
.688(1.360|.
.681|1.351|,
.B75(1,343|
.668(1.335 .
1.827|.
1.319.
1.311].
1.303],
1.205(,
1.288(,
1.280].
1.272/.

1.265

.6820].
.6841f,
.6862),
.6884],
L6905/,
.6926).
.6947).
L6967/,
L6988/,
L7009,
.7030{.
L7050},
7071

1.2778)1.
1.2808(1.
1.2838/1.
1.2868|1.

1.2898
1.2929
.2059
.2091
.3022
L3054
L3086
L3118
3151
L3184
.3217
.3251
.3284
.3318
.3352
. 3386
1.3421
1.3456
1.3492
1.3527
1.3563
1.3600
1.3636
1.3673
1.3711
1.3748
1.8786
1.3824
1.3863
1.3902
1.3941
1.3980
1.4020
1.4061
1.4101
1.414

485
480
476
471
466
.462
457
453
448
444
440
435
431

4271,
.422(1,
1.418/1,
1.414\1,

74314
74120
.73024
73728
.73531
73333
73135
.72037
12737
72637
.12337
72136
.71834
.T1732
.71529
.T1325
L1121
70016
.7071”

Sin. Angle

Cotg. Cosec. Sec. Tan.

Sin. Angle,

Cosin. Cotg. Cosec.

Sec.

Tan.

Sin. Angle






