MILITARY RBAILWAYS. 61

The distance from the actual toe of the switch to the point of frog is sometimes
called the practical lead. The distance, in inches, from the theoretical to the real
nose of the frogis 0.5 n.

H or D is{Toe of stub switch. DK is the throw of the switch.
Heel of split switch.  BF is the theoretical lead or ¢“total lead.”
B or A is '"Heol of stub switch. HF is the practical lead or “lead’ for a stub
Toe of split switch. switch.
BF and AT are the lead rails.

In the following discussion the general case is assumed to be the turnout from a
curve whose radius is greater than the radius of the turnout, both centers lying on
the same side. On this assumption there are three other cases which may be
considered special: First, when the radius of a turnout curve is greater than the
radius of the mainline curve, but its center is on the same side of the main line as
the center of the main-line curve; second, when the center of the turnout curveis on
the opposite side to that of the main-line curve; and third, when the mainlineisa
tangent, i. e., its radius is infinite,

128. Fig. 92 illustrates the general case considered.

R=0a=radius of the main-line curve.
r=_Ca=radius of turnout.
= angle of main-line curve suttended by BF..
F=CFO=angle of frog.

n=No, of frog= —%COt—;—F.

At the point G, the line AF, produced, cuts the other rail of the main line.

1, ¢ 1p_o7
Then, tan—2-0 2Rcot-2-F T’

1 1 sin 6
T+3 9= (R'ig)s—*—m (F+8)’

1 1
= _—— Sin._—_
and BF 2(R 29) 2,

and afs=2r si_n—%(F+0).
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62 MILITARY RATLWAYS.

When R is greater than 500 ft. and % is a standard frog number, the degree of
curvature of the turnout will be equal to the sum of the degree of curvature of the
main track and the degree of curvature for the turnout from a tangent corresponding
to n in Table XVIII or XIX.

AD—-‘/ }%“l# (approx.), fig. 91, ¢ and ¢’ are the offsets from the té.ngent for

100 ft. on curves with R and r, r tively, as radii (see par. 61). Therefore,
knowing radius of curvature of main line and of turnout and the throw of the switeh,
the switch length, AD, can readily be found.

Tn deducing the foregoing formulze, R, r, 6, ', and F have been considered posi-
tive. .

120. First special case.—~R<r, t/ positive, and F negative (fig. 93).
Then, BF=2 (R+% ¢) sin } 6 (sign not considered).

af=2r sin 3 (¢—F) (numerically).
10000 DK

ADs= of ——7—

t—t’

-3 (39 mo-ry
130. Second special case.—8 and F opposite signs, ¢’ negative (fig. 94).
6=FOA; F=FOG; F—¢=FCA.
Then, BF=2(R-+2 ¢) sin % 6 (sign not considered).
af=2r sin § (i‘-o) (sign not considered).

10000 DK,

AD= i+

siné
sin (F—6)

,-+_%g= (R+—;- g) (sign not considered).

Fia. 94.
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MILITARY RAILWAYS. 63

181. Third special case.—R=infinity, 6=0, (=0 (fig. 91).

Then, BF=g cot } F= 2gn.
af=2rsin} F.

ADw _J IOOOOtD K,

DK DK e
AD 100"/ ; ' -\/ i5— V2rDK.

132. To lay out a turnout.—In laying out a turnout, the first thing to be deter-

mined is the point from which the turnout is to start, or else the location of the

oint of frog (P. F.). Having decided on one of these, and upon the number of the
rog, the other may be found by laying off the distance BF (T'able XIV).
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FIG. 95.—STANDARD SPLIT SWITCH..

133. For a split switch, locate F so that the end of the main Igoint; of the frog
will be at a railjoint and lay off the distance to H, equalto (B¥ —AD), (Table XIV).
From H lay off a distance equal to the length of the switch point (15 to 20 feet) plus
about 1.25ft. (see fig. 95). This is the actual P. C. of the switch where the rail
begins to bend. From ¥ and B, ¢ and fcan be located and the center line of the
switch laid out. A quicker way is to locate the quarter points of the theoretical
lead BF from F along the main rail; call these quarter 1poin'css 1, 2, and 3, respec-
tively, from F and mark them on the rail. The lead rail, AF, having been curved
by use of the ordinates of Table XX, can then be laid, the inner side of the head of

the rail being';—g ’ }12_65’ and (g—~DK—width of rail head), from points 1, 2, and H,
respectively. These gage distances must be measured very carefully. The head
block and switch stand should be about 1 ft. from the toe of the switch, toward F.
.Remember that F is not the actual nose of the frog.
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134. For a stub switch, fix H at a rail joint, then locate F by measuring a

distance (BF—AD) from H. Then mark the quarter points and

roceed as for a

split switch, Ifthe joints are square, this saves cutting one rail. gf the joints are
not square, either H or ¥ may be located first. The head blo¢ck and switch stand
should be about 1 ft. from the toe of the switch away from F. In case the throw
of the switch isnot that shown in the tables, the length of AD can readily be figured
from the formula and will not affect the method. Be sure to leave room at HD
for expansion of rails.

. Iy e B it L ) SR =
0 Ty
F1G. 96.—~STUB SWITCILL.
TABLE XIV.—Switch leads and distances (circular throughout).
Gage, 4 {t. 814 ins.=4.708 ft. Throw, 5 ins.—0.417 ft.
" No. Angle, Distance,| Chord, | Switch,] Radius, | Degree of
a. F BF. af. "1 "AD.’ r. curve.
° ’ {4 L] ’ 12
S 14 15 00 37.664 | 37.373 | 11.209-y 150.856 | 38 45 57
. 12 40 49 42.372 | 42.113 | 12.610 ] 190,674 30 24 09
L YR 11 25 16 47.080 | 46.846 | 14.012 235.400 ] 24 31 36
L P 10 23 20 51.788 | 51.575 | 15.413 284.834 1 20 13 13
| 9 31 39 56.496 | 56.301 | 16.814 338.976 | 16 57 52
) P 8 47 51 61.204 | 61.024 | 18.215 397.826 | 14 26 25
T e, 8 10 16 65.912 | 65.744 { 19.616 461,384 | 12 26 34
5 PP, 7 37 41 70.620 | 70.464 | 21.017 520.650 | 10 50 02
- . 7 09 10 75.328 | 75.181 | 22.418 602. 624 9 31 07
84 ... 6 43 59 80.036 | 79.898 | 23.820 680. 306 8 25 47
S 6 21 35 84.744 | 84.613 | 25.221 762. 696 7 31 04
1) 6 01 32 89.452 | 89.328 | 26.622 849, 794 6 44 46
10c.cceanaen...... 5 43 29 94.160 | 94.043 | 28.023 941. 600 6 05 16
1034..ccnn....... 5 27 09 08.868 | 98.756 | 29.424 | 1,038.114 5 31 17
) 3 5 12 18 | 103.576 | 103. 469 | 30.825 | 1,139.336 5 01 50
1134, ..., 4 58 45| 108.284 | 108.182 | 33.227 | 1,245.266 4 36 08
2 ... 4 46 19| 112.992 | 112,894 | 33.628 | 1,355,904 4 13 36
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MILITARY RAILWAYS,

Gage, 3 ft. Throw, 4 ins.=0.333 ft.

65

No., Axi‘gle, Distance,| Chord, | Switch,| Radius, | Degree of

n. . - BF. af. AD. T. curve.
-] 4 17 o 4 144
. 14 15 00 24 | 23.815 8 9.0 62 46 M
48 ... 12 40 49 27 | 26.835 9 121.5| 48 36 04
A 11 25 16 30 | 29.851 10 150.0 | 38 56 33
L} 10 23 20 33| 32.865 11 181.5| 31 58 55
. 9 31 39 36 | 35.876 12 216.0 | 26 46 07
B8 e iaaiiiae 8 47 51 39 | 38.885 13 253.5| 22 45 04
. 8 10 16 - 42 41.893 14 204.0| 19 35 O1
4 2 TP 7 37 4 45 1 44.900 15 337.5| 17 02 21
- . 7 09 10 48 | 47.906 16 384.01 14 57 48
8l eiiieeiinans 6 43 59 51 | 50.912 17 433.5| 13 14 47
! JR O 6 21 3 54 | 53.917 | 18 486.0 | 11 48 37
) TP 6 01 32 57 | 56.921 19 541.5| 10 35 48
..., 5 43 29 60 | 59.925 20 600.01 9 33 38
W0¥....eeeeee 5 37 09 63 | 62.929 21 66l.5| '8 40 13
) 5 12 18 66 | 65.932 22 726.0 7 53 b4
... oeena.... 4 58 45 69 | 68.935 23 793.5 7 13 32
e S 4 46 19 72} 71.938 24 864.0 6 38 60

- Angle and distance of middle frog, F’’.

Distance, aF”’. Distance, aF"’.
No., | No., | Angle, No., | No., { Angle,
n. n’, ¥, (Gage, Ga n. n'’, F Gage. Gage
. 4 ft. é"’ 4ft. |3 o
814ins.| 31t 814 ins. .
o ’ 17 R (-] r
4..... 2.817 | 20 07 36 | 26.736 | 17.037 || 834..| 6.005 | 9 31 08 | 56.643 | 36.094
415...13.172 117 54 52 | 30.054 | 19.151 || 9....] 6.359 | 8 59 30 | 59.969 | 38.213
5..... 3.527 116 08 19| 33.374 | 21.266 {1 914..1 6.713 | 8 31 10 | 63.2068 | 40.333
514...13.881 | 14 40 58 | 36.695 | 23.383 || 10...{ 7.0687 | 8 05 40 | 66.623 | 42.453
6..... 4,235} 13 27 57| 40.018 | 25.500 || 1014.| 7.420 | 7 42 35 | 69.950 | 44.573
614...1 4.580 | 1226 07 | 43.342 | 27.618 ]| 11...1 7.774 | 7 21 36 | 73.277 | 46.693
7.....14.943 [ 11 33 04 | 46.666 | 20.736 | 1115 8.128 | 7 02 26 76.605 | 48.813
71%...1 5.297 | 10 47 02 | 49.991 | 31.855 || 12...] 8.482 | 6 44 51 79.932 | 50.934
8..... 5.651 | 10 6 44 | 53.317 | 33.974
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66 MILITARY RATLWAYS.

TaBLE XV.—Switch leads and distances (circular throughout).
Gage, 2ft. 6ins. Throw, 4 ins.=0.333 ft.

Dis- .
Chord, | Switch . Loga- | Degree of
Frog No. | Frogangle. taﬁnﬁe » | af. * |length.| R84S righm | curve.
e 1 Fi. Fi. Ft. Ft. e s
S 14 15 00 20.0 | 19.85 7.30 | 80. 1.90309 | 77 20 00
2% ... 12 40 49 22.5 | 22.35 8.21 {101.25] 2.00539 | 59 ‘11 12
5 S 11 25 16 25.0'| 24.88 9.12 | 125.00 | 2.09691 { 47 09 28
53 ¥ S 10 23 20 27.5| 27.38 | 10.03 | 151.25 | 2.18256 | 38 20 38
............. 9 31 39 30.0 29.89 | 10.94 | 180.00 | 2.25527 { 32 15 20
615, aeennnn 8 47 51 32.5| 32.40 [ 11.86 | 211.25| 2.32480 { 27 21 56
............. 8§ 10 16 35.0 | 34.91 | 12.77 | 245.00| 2.38917 { 23 33 06
5 % PO 7 37 41 37.5 | 37.42 | 13.68 | 281.25 | 2.44910 120 28 48
............. 7 09 10 40.0| 39.92 | 14.59 | 320.00 | 2.50515{ 17 48 44
814, ... 6 43 59 42.5| 42.43 ] 15.50 | 361.25 | 2.55781 | 15 54 40
............. 6 21 35 45.0 | 44,93 | 16.42 | 405.00 | 2.60746{ 14 11 00
9Lg el 6 01 32 47.5 | 47.43 ) 17.33 | 451.25 | 2.66442 | 12 43 22
) (| I 5 43 29 50.0 | 49.94 | 18.24 | 500.00 | 2.69897 | 11 28 42
1004, ... ..... 5 21 09 52.5| 52.44 | 19.16 | 551.25 | 2.74135| 10 24 28
) § S 5 12 18 55.0 | 54.94 | 20.07 | 605.00 | 2.78176 | ‘9 28 52
1. e 4 58 45 57.5| 57.44| 20.99| 661.25 1 2.82037 | 8 40 24
12............ 4 46 19 60.0 | 59.94 | 21.90.| 720.00 | 2.85733| 7 57 50

135. On curves, where R and r are both over 500 ft., very little error is made in
taking BF and AD from the corresponding table for tangents; but where they are
both under 500 ft. there will be considerable error and the values should be com-
puted from the formulse. These formula are also given on account of the great
variety of existing gages in tracks in various parts of the world, and the impracti-
cability of making up a table for every such gage, or throw. Turnoutstotheinside
of sharp curves should be avoided.

136. Having located the point of frog and point of switch, the center of the turn-
out opposite each of these points mag also be fixed by laying off 14 g along the
rediusr. This locates the pointsfand e, fig. 91. Having located these two points,
the center line of the turnout can be located by laying off {from the middle of ¢/,
a distance equal to { ¢, ’Ferpqndlcular to af, and from the }%uarter oints of af a
distance equal to ¥ g. The distance AD, takenfrom Table X1V or V,is laid off
locating the point D. At this peint the distance from center to center of rails must
be equal to d, the throw. Having located this point, and knowing the dimensions
of the frog to be used, the rails will be cut, the frog put in, the remaining fixed rails
spiked in place, and the switch proper is then putin. The first method, described
in par. 133, is the better of the two. The guard rails are located well in advance
of the point of frog so as to protect it from the wheels, the flanges of the rails being
cut away, if necessary, to place them close enough together.

137. For each special case, the turnout should be so located as to require the
feast amount of rail cutting. Fig. 97 shows the dimensions of certain standard
frogs used on the Chicago & North Western Railway. Theseare built to such
dimensions that standard lengths of rail, as shown in the last column of the table
in the fizure, can be kept on hand, and thus a turnout can be putin without cutting
rails at the time.

A similar table should be prepared for any military railroad and a stock of spe-
cially cut rails kept on hand.
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