TABLE XVII.—Curve formulse.*

Given. Sought. Formulse,
50
2 R D {sinlD =2
R
3| A,D L |n=102
D
DL
4 D, L A A =To
5| AL D D=100%
6 R, A T T =Rtan 34 A
7 . C C =2Rsinlg A
b M M=Rverslf A
¢ E E:Rexsec%A
10 T, A R R="Tecot4 A
1 w E E =T tan 3§ A
12 “ c C =2T cos 14 \ '
13 w« M M="Tecotls A .verslg A
| E A R 3=m
15 L T T =Kcot{ A
“ _ sin 33 A
16 C € =2E exsec ¥4 A
17 ¢ M M=Ecoslj A
c
A = —
1B, G4 B B=gmnya
19 « M | M=2Ctanl{ A
‘. C
20 T T T 2coslf A
« _ 1.0 8%5eC 8 A
21 E | B=30—20
M
22 M, A R = Vs A
23 i Y C =2Mcotlf A
¥ YRl WAY
2% T T _MversyzA
. M
“ — e
25 B E—cos%A
*See par, 16 for meaning of letters,
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MILITARY RAILWAYS.

TaBLE XVIL—Curve formule—Continued.

161

26

27

28

29

31

82

34

35

36

37

39

40

41

43

44

45

47

Given. Sought, Formulz.
T
R!T A mn}é&_—ﬁ-
' T
‘“ @ gin L A=
“ VT2 FRE
C
R, C 1 = ——
A | TRAL=gg
% . — 1 C)
cos%A_i (R+'§ (R———
R M A vers 14 =R
R-M
13 1 —
coslg A= R
E
R, E A exsec 14 =Rx
R
[13 (13
cos A = R+ E
C .
1 C .
T, C A co8lg A = 3T
« « 2T-0
tan 4 A = 2T+ C
T,E A tan% =—¥—
. ” T2 — E2
‘ COS%A"'TLf-Ei
c, M A |wayga=3%
« . C2 —4M32
" 8% A= e
M, E A ws%A;%
“ “ E—M
tan 1{ A = Exr M
R, T c -~ R
- VT 1 R
2
L M M=R—~—L_
VO B2
“ E E=—JT"+R2-—B
. CR
R, C T T= 3 C—
o/ (24 3) (- 3)
“ M=R-— (R +2%C)(R-24C)
‘ 2
“ E = R - R
Vv(R+2%4C) (R - 24C)
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162 MILITARY RATLWAYS.
TABLE X VIL.—Curve formuilse— Continued.

Given. Sought. Formulee,
R /M (2R - M)
48 R,M =
’ T T R—M
49 « C C=2 /M (2R - M)
RM
50 “ =
4 E E=yw
51 R, E T T = +VE (2R + E)
52 y o c_ 2R YE (2R 1 E)
R+ E
RE
53 w oo M M=
R+ E
54 T, C R R = or
7 v (2T + C) (2T = C)
. BT —C
b5 ¢ — 1 Q -
M M‘/ﬂc"\/zfr-{-c
2T — C
56 “ E = - v
¥ T\/2T+c
57 T, E R R=TTE(T—-E)
2E
2T (T2 — E2)
58 “ C _2r(rE—-%)
C T2 + B2
59 “ M M = E(T -
T2 + E2
60| C M R g M2+ C£0)*
oM
. C (C? 4 4M2)
61 ‘ T = T
=3l — i)
C2 4-4M2
62 “ E =M T——
E=M e —on
63 M, E R R
E—-—M:
E4+M
64 s T —_ il B
T E\/E-M
E+M
65 “ C =
C ZMVE_M
2 2
66| T,M R R3—R‘-’M—2F—+RT2—1/2MT2=O
67 “ E B3 + E2M — ET2 4+ MT2 = 0
68 “ C C3 4+ 2TC2 + 4M2C — 8M2T =0
4E2 — (2 c2 CE
69 C, E R 3 2 1  _R—-— T —
’ \ RAR—g— Ry —5 =0
70 t T 2T3 — T2C — 2TE? — CE? = 0
71 “ M M3+M2E+M%— — =0
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MILITARY BAILWAYS.

TABLE XVIII.—Natural versed sines and -external secants.
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10°-20° ‘
df o | _vers, |d]. | KR X N
10 01015194 110100 80 80 70
101 . 01570 1111110 9( 8] T
%. 201 -0162 2| 221 20 1816/ 14
s]  30] -0187 '831.80 127 |2¢ 21
a0 -01728 N3 83130 {37 |32
| 4]  50].01782 ' g"ss 760145140 | 35
411 0].01837 216| 86 23 82148 42
. 10| :01888 | 17} 77| 70 { 98| 66 | 49
20 ;.01958 48! 88| 80 | 7264 | 56
q - 30] :0200 9l 99} 90 181 {77163
B a0} 02086 AR '
18 50} foz1as 4,80, 80 40 30 20
e ofmessaiiioneng 3 81 8181 S
" 100 -02248 || - HEAEIR
1 ¢ 513181812} 9| o
L B R FEREIFIR
{ 40} -02434 %4 024041 . o3l '8 ’:;g".a 34 }g-‘ {g
14]  60]..02498 145} 51 7 49-5«g 21} 1e
113 0]-02563|gg|- '8{481 401821 2¢ | 16
1] 10f a8z olsal 4586127118
i 30| “oare 108 9 8 8
1ial .- ‘40| -028 2 !’i 1 0§ 0.8{0.8]0.8
i, bt i S g g
14 ofiozerél, ;.*‘.r;‘:;z;“; 3.3
off 10| -080 8] 81 5 14.7|4-5/¢.3]4.0
2 b 7 -8 ‘-'Z LN ’. 4.8
2 719.8|6.5(5.5(5.6
21 g] 8] 8 7-3 7-23'-8024
|2 ol olg.Blg.1l7.87.2
|26 I 9 78 6 8
o et
28 84 %%18551 L id
4 128 8 n.gn‘n. 2.42.;
1130 881 8.3.7(8.8]8:2]8.0[2.%
113 ‘84 _84.34.28. s.ea.g'
3 8B} 7i8- g'“:- 4~§'-
133 58 3 -u_-i.t- "'t
34 9'e. i, 35 Bis.ala.
: 5. ¢ 3'3
3] .l-fo.so.txp.-w.n.s‘
{38 21.o!o-go.co.so.s
3 8{1.51:8/1.21.0/0.9
{38} : 42.05. 1-&1-,1-2
88 81 5/2.5(2.5(2.0[1.7]1.5
40 8} 8/3.0/3- a-u.it.s
3 B 73.5(3. @.az. 2.1
3 u-es.'g .2/2.8(2.4
& 9i4.5l¢.03.6/3.112.7
542 5 2 1 &
H 2] 1]0°3(0"2 0?!'0-10-6
‘ 1 20.5(0,4/0.8/0.2 0.
al* ~so.go.eo. 0.30.
14 -u.oo-,so,;o.u.g
* & - . 05639 1.3 1-035 .50.
: 49 E 08084199 6f1.5/1:2/0,9(0.6 0.
' 501 - 30| - 05738 g%} - 080 #1.7)1:4/x.8l0.70
. 5 40 -0583 . .’0519 ‘ -o 1.. 1‘ 0'80'
0| oseal } 't ioesal 1 of 317011811 910-50:4
10154 Ukso 0l 08030|* 1 .,':"‘~"'V’;.'
Exsec, 1 © "1 Vers. ). ‘ PP
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MILITARY BAILWAYS.

TaBLE XVIIL—Natyural versed sines and external secanty—Continued,
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