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CHAPTER 1V

STEEL TROUGH SLEEPERS

Brief notes on steel sieepers

Steel trough sleepers—Broad-and Metre Gauge for use
with loose-jaws and two-way keys

Steel sleepers for turnouts—Broad and Metre Gauge for -
use with loose jaws and two-way keys

Steel trough sleeper—Broad Gauge for use with
elastic rail clips

Page
SSa & SSb
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. 583
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Brief notes on steel sleepers

Steel trough sleepers (Main Line) : There are two
different rolled sections of sleeper plates from which the
standard sleepers for the various BG and MG rail sections
are pressed to a suitable trough shape with the rail seat
canted 1 in 20, i.e.:

(1) Plate 13 mm thick at rails seat,for 52 kg and 90 R
(BG), weighing 28.66 kg/metre length.

(2) Plate 9 mm thick at rail seat, for 75R, 60R & SOR
(MG) weighing 17.55 kg/metre length.

In these sleepers, holes are drilled or punched in the
plate to accommodate loose jaws. For loose jaw refer sheet
1 of page SF5 and its relevant note in Chapter II.

Standard two-way keys vide page SF5 sheet 2 and its
relevant notes in Chapter II are used with the loose jaw
types of sleeper. The over size keys as per page SF5 sheet
3 are also used when holes get elongated.

The sleeper to drawing No. 460(M) with drilled or
punched holes and having rolled section of 13 mm thickness
at rail seat and the modified loose jaws referred at page SFS5A
sheet 1, along with its relévant note in Chapter II can be
used for 52 kg rail section.

The details of the rolled sections, main dimensions and
weights and properties of the sleepers and also the dimensions
of the rail seat which differ for each rail section, together
with part mumbers, are tabulated with reference to the various
explanatory sketches on pages SS1 in 4 sheets.

Steel sleepers for turnouts, BG and MG : A special rolled
section of sleeper which needs no pressing except for splaying
out the ends, has been designed for BG turnouts and is
detailed on IRS Drg. No. T 455(M). This sleeper is available
in lengths suitable for cutting into the various lengths of
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turnout sleepers. The thickness of the plate at the rail seat
is 13 mm so that spring type loose jaws for 52 kg and 90R rails
can be made use of. The weight of this sleeper per metre
length is approximately 35.50 kg as against 28.66 kg per
metre length of the standard BG main hine trough sleeper
for 52 kg and 90 R and 1s considerably stronger than the latter.

In the case of turnouts for MG, the rolled plate available
is detailed on IRS Drg. No. T358 (M). The thickness of the
plate at the rail seat is 9 mm and spring steel loose jaw T-
419(M) have been found to suit in the case of 75R rail. For
60R and S0R rails, spring steel loose jaws to Drg. No.
T10002 shall have to be used. The weight of this sleeper is
approximately 23.60 kg/metre length and the table of the
sleeper is pressed 150 mm flat to provide a seat for the
uncanted rail. \

Details of the sleeper section for broad gauge as well
as metre gauge are given on pages SSZ in 2 sheets, where
sleeper and the hole spacing to suit the various rail sections

have been tabulated with reference to the sketches showing
the general arrangement.

Specification No. IRS T-9is to be referred for steel sleepers.

Steel trough sleepers with elastic rail clips BG: The steel
rail pad of requisite size matching that of the rail foot is
welded on the steel trough sleeper at an appropriate place as
indicated on page SF6A sheet 1. A rubber sole plate is
interposed between the rail foot and top of the sleeper to
impart elasticity to the assembly. The elastic rail clips driven
into position complete the assembly. Details are shown on
page SS3.
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CHAPTER V

TURNOUTS, SWITCHES AND CROSSINGS

Brief notes and general definition
Table of assemblies, sub-assemblies and their parts

Definmitions

Main dimensions of turnouts
(BG,MG & NG)

Main dimensions for setting out turnouts
(BG,MG &NG)

Rail lengths of turnouts (BG, MG & NG)
Offsets for turnouts (BG, MG & NG)
Typical 1in 8Y2 crossing (BG, MG & NG)
Typical 1in 12 crossing (BG, MG & NG)
Typical 1in 16 crossing (BG & MG)
Typical 1in 20 crossing (BG)

Typical short switch (BG, MG & NG)
Typical long switch (BG, MG & NG)

Typical curved switch for 1 in 82 turnouts
(BG & MG)

Typical curved switch for 1 in 12 turnouts (BG)

Typical curved switch for 1in 16 turnouts
(BG&MG)

Typical curved switch for 1in 20 turnouts (BG)

Typical partly curved switch
for 1in 12 turnouts (MG)

Page

TSCato TSCj
TSC

TSC1
TSC2

TSC3

TSC4

TSCS5
TSC6toTSC10
TSClltoTSC15
TSC16t0TSC19
TSC20
TSC21to TSC25

TSC26to TSC30

TSC31t0oTSC34

TSC35&T3C36

TSC37to TSC40

TSC41

TSC42 & TSC43



Bolts and turned bolts for points & crossings

Special bolts and bolts with grooved nuts for switches
Spherical washers and switch anchor (BG & MG)
Typical check rail (BG, MG & NG)

Typical crossing tie plate (BG, MG & NG)

Typical insulated acute crossing tie plates (BG)
Typical switch tie plate (BG, MG & NG)

Typical insulated switch tie plate (BG &MG)

Typical leading & following insulated stretcher bars
(BG & MG)

Typical alternative leading insulated stretcher
bars (BG)

Typical leading and following stretcher bars
(ordinary) {BG, MG & NG)

Typical leading and following stretcher bars (ordinary)

for curved switches (BG & MQG)

Alternative typical leading and following stretcher
bars (ordinary) (MG & NG)

MS bracket for stretcher bars (BG, MG & NG)

Typical slide chair for OR switches
(BG,MG & NG)

Typical special flat bearing plates

TSC44

TSC45

TSC46

TSC47

TSC48

TSC49

TSC50

TSCS1

TSC52

TSCS3

TSC54

TSCS5

TSCS6

TSC57

TSC58

TSC59
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Brief notes and general definitions : Crossings, switches
and turnouts are the essential adjuncts of a track structure
which are provided at the intersection of two tracks to permit
the rolling stock to pass from one track to another. The
smooth passage of the rolling stock from one track to another
depends among other factors on the angle of the crossing .
which is kept as small as possible for high speed traffic on
the running lines. On the Indian Railways, four sizes of
crossings, namely, 1 in 812, I"in 12, 1 in 16 arnd 1 in 20
are used. For high speed junctions a special layout with 1
in 16 crossing has been designed.

There are different methods of denoting the angle of
the crossing by a number. In the IRS designs the angle of
the crossing is denoted by the cotangent of the angle. Thus
when a crossing is stated to be 1 in 12, the cotangent of
the angle of crossing is 12. The various terms used in the
layouts are briefly defined as follows :—

Turnout : is an arrangement of points and crossings with
lead rails by means of which rolling-stock may be diverted
from one track to another.

Lead of turnout : is the distance from the theoretical
nose of the crossing to the heel of the switch measured along
the straight.

Overall length : is the distance from the end of stock
rail to the heel of the crossing measured along the straight.

Theoretical nose of crossing : is the theoretical point of
intersection of the gauge lines of a crossing, which is used
as a reference point for all calculations. The actual nose of
crossing is the point at which the spread between the gauge
lines of a crossing is sufficient to allow for an adequate
thickness of the point, from consideration of manufacture
and strength.

Throat of a crossing : is the point at which the converging
wings of a crossing are closest.

Tongue rail : is a tapered movable rail, a pair of which
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with necessary connections and fittings form a switch.

The running rail against which a tongue rail operates is
a stock rail,

A pair of tongue rails with their stock rails are commonly
known as “points”.

Heel of switch : is an imaginary point midway between
the end of the lead rail and the tongue rail. In case of fixed
heel switches, it is a point at the centre of the heel block itself.

Divergence : The divergence at the heel of the switch is
the distance between the gauge lines of stock rail and the
tongue rail or in other words, it is the clearance between
these two rails plus the width of the tongue rail head.

Switch angle : is the angle between the gauge lines of
the tongue rail at its point and of the stock rail (in the
closed position). It is also calied entry angle in the case of
curved switches.

Theoretical toe of switch : is the point of intersection of
the gauge lines of a tongue rail at its point and its stock
rail in closed position. The actual toe of switch is the point
where the spread between the gauge lines of the stock rail
and the switch rail is sufficient to allow for adequate thickness
from considerations of manufacture and strength.

Tables of main dimensions of turnouts

The main dimensions of turnouts are *—

Gauge . . (G)
Crossing angle - .. (W)
Lead of turnout .. (Z)
Distance of actual nose of crossingtoheel . . (S)

Length.of straight portion of crossing from
the actual nose to the tangent point of
turnout .. (Q)



IRS TRACK MANUAL TSCc

Radius of turnout with straight switch o)
Radius of turnout with curved switch . . (RI)
Radius of turnout with partly curved

switch . . (R2)
Divergence at heel of switch R (. 4
Switch angle a2 )
Distance of theoretical toe of switchto

heel &)
Distance of actual toe of switch to heel i 5T}
Overall length of turnout o el

These dimentions have been given in plates TSC2 for
the various turnouts..

The lead of the turnout and its radius are the most
important of the turnout dimensions to be computed and
the method followed in computing these dimensions are given

in Chapter XI.

Tables of rail lengths for turnouts : The lengths of the
rails connecting the points with the crossing known as lead
rails have been given in plates TSC4. On timber sleepers
the standard lengths of the rails shown in the plates may be
substituted where necessary, by altering suitably the spacings
of the sleepers. On steel sleeper layouts, such substitution
will require repositioning of the sleeper holes provided for
the fastenings. However, the substitution of standard rails
for turnouts on timber sleepers or repositioning of the sleeper
holes on steel sleeper layouts are not applicable for welded
turnouts.

Offsets for laying turnouts : The lead curves can be set
out by the perpendicular offsets from the gauge face of the
straight lead rail to the gauge face of the curved lead rail
given in plates, TSC 5.

Typical built-up crossings : It was not considered necessary
to design separate crossingsfor use in right hand and left
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hand turnouts, as it would entail duplication of stocks without
any material gain, for though the main line may take the
fast traffic, the number of trains passing on the loop may be
more. Drawings standardised for various types of crossing
layout for being used in.ordinary turnouts are listed in TSC 1.

A list of drawings for acute and obtuse crossings for
diamonds, switch diamonds, scissors cross-overs, etc. and
special purpose layouts will be found in subsequent chapters.

The IRS crossings are built of four pieces of rails,
properly bent, shaped, planed and joined together by distance
blocks and bolts. Plates TSC6 to TSC20 illustrate the names
of parts of a crossing and give, for important rail sections in
use, tables of leading dimensions of BG, MG and NG crossing
assemblies for the 1 in 82, 1 in 12, 1 in 16 and 1 in
20 crossings. The salient features of the design of IRS
crossings are as follows :(—

(a) As it is not practicable to work out the point rails
to a knife edge—as apart from the manufacturing
difficulty, it would soon break away under traffic—it
is the standard practice to make a working point
when the spread between the gauge lines is equal
to the thickness of the web.

(b) If the path of a wheel tyre is traced across the
flange way gap of an ordinary crossing, it will be
seen the contact area in the wing rails progressively
narrows and the increasing concentration of load has
a tendency to cause heavy wear on the wing rails
opposite the nose. The latter also receives heavy
impacts from the wheels and is quickly battered
down. There is also a tendency for the passing wheel
to ‘drop in’ leaving the wings and riding on to the
nose due to the 1 in 20 coning of the tyre. In order
to reduce impact and battering of the nose by the
passing wheels, the Vee rails of crossing are planed
down by 6 mm at the acutal nose and this planing
i$ run out in a distance of 90 mm.
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Typical cast manganese steel crossings : In order to
afford better wear resisting properties and to reduce the cost
of maintenance and frequent renewals, cast manganese steel
crossings are being increasingly used on heavy traffic density
sections. Their drawings have been included in Chapter IX
of IRS Track Manual Vol. II.

Typical short and long straight switches : Plates TSC21
to TSC 30 illustrate the names and parts of straight switches
and give,for important rail sections in use, tables of leading
dimensions of BG, MG and NG straight switches. Plates
TSC21 to TSC25 give details and dimensions of typical straight
short switches, and plates TSC 26 to TSC 30 give details
and dimensions for typical long switches for the three gauges,

The following important considerations govern the length
of tongue rails and stock rails :—

(i) The switch forms what in reality is the equivalent
of a bend in the track and it is desirable to make
the angle, as small as other practical considerations,
such as the initial cost and length of lead will allow;

(ii) It is desirable that a tongue rail should be longer
than the greatest distance between adjacent wheels
of four-wheeled stock, whether these wheels are on
the same or adjacent vechicles. If this is not the
case, the switch tends to rise and therefore gape at
the toe every time a wheel load bears on the heel
of a loose-heel type of switches;

(iii) A stock rail should be of sufficient length to remove
the joints from the vicinity of the toe and heel of
the torgue rail.

Taking all the foregoing points into consideration the
following lengths of straight switches have been adopted for
the BG, MG and NG :— |

6400 mm and 4725 mm for the broad gauge;
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5485 mm and 4115 mm for the metre gauge and the
narrow gauge.

Switches are of two types :

(a) The ordinary switches in which the foot of the stock
railis planed in order to accommodate the tongue rail.

(b) Over-riding switches in which the foot of the tongue
rail only is planed so that it over-rides the foot of
the stock rail, which is maintained of full section.

Now only over-riding type of switches have been
standardised on the Indian Railways. The advantages claimed
in the adoption of the over-riding type of switches are as
under :(—

(a) The stock ‘rail being uncut is very much stronger.

(b) As all the work of manufacture will be confined to
the tongue rail, the cost of planing the tongue rail
is lesser than the cost of planing both tongue and
stock rails.

(c) Although the tongue rail in the over-riding switch
may appear to be weaker than that in the ordinary
switch, it is supported by the stock rail for the whole
of the weakened portion of its length and the combined
strength of the two rails between sleepers is greater
than that of the tongue alone in the undercut switch.

Another important feature of the over-riding switch is
that the head of the. tongue rail for part of its length is
higher than that of the stock rail by 6 mm, as this reduces
the amount of undercut in the foot of the tongue rail. Care
should be taken in adjusting the resulting difference in level
by putting in the special machinec bearing plates behind the
heel.

The ‘loose heel’ in which the tongue rails are joined to
the lead rails at the heel with fishplates is used for short
switches. This form of heel joint is weak, to overcome which
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the ‘fixed heel’ joint is used in long switches in which the
tongue is held to its stock rail at the heel by a distance
block and bolts. The clearance between the stock and the
tongue rail should nowhere be less than 44 mm for BG and
41 mm for MG. To avoid any trouble with stretcher bar
connections, the holes for fixing the stretcher bars should
be drilled at site with one switch open to give the required
throw at the toe and the other housed properly against the
stock rail. _

Typical curved and partly curved switches : In order to
permit higher speeds on turnouts, curved switches or partly
curved switches are being increasingly used which permit a
more gradual entry of the train into the turnout track and
an increase in the radius of the curve. A curved tongue rail
in a switch assembly for 1 in 12, 1 in 16 and 1 in 20 turnouts
is strengthened with two reinforcing straps on either side of
the web from the toe to the point where the side machining
of the head starts, thereby ensuring adequate lateral stiffness.
It is usual to provide one or more additional following
stretcher bars depending upon the length of the tongue rail.
For smooth working of the point, it may also be desirable to
provide operation at two piaces i.e. at the leading and the
third or fourth following stretcher bars. Drawings of curved
switches with switch length varying from 6400 mm to 11150
mm for BG and 5500 mm to 7420 mm for MG have been
prepared and included in this chapter in plates TSC 31 to
TSC 43. A few drawings of partly curved switches, 6700 mm
to 7130 mm long for MG, have also been included in plates
TSC 42 and TSC 43.

Use of rail screw/plate screw in lien of dog spike/round
spike in turnouts : In this chapter, drawings of sub-assemblies
for switches and crossings as well as the drawings for parts
viz. slide chairs, tie plates and MS flat bearing plates show
the use of dog spikes/round spikes. This is because a large
number of the standard drawings are yet to be revised to
incorporate the use of rail screw/plate screw in lieu of dog
spike/round spike. It should, however, be noted that rail
screw/plate screw is considered a better sleeper fastening
than dog spike/round spike and therefore their use should
be preferred.
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st Bolts for points and crossings : All the bolts for points
and crossings are usually of the same diameter as fishbolts
for the same section of rail and are also provided with
fishbolt nuts to obviate the use of any separate spanners. It
is not practicable to include the details of all types of bolts
in this Manual. However, the salient details and drawing
numbers of 25 mm and 22 mm dia bolts for points and
crossings, including the turned bolts and the special bolts
with split pins for switches, are given in plates TSC 44 and
TSC 45.

~ Spherical washers : To obviate the necessity of holding
stocks of a number of varying MS sections to suit the different
positions in which tapered washers have to be used, spherical
washers have been designed consisting of two pieces in
spherical contact which will adjust themselves to allow for
any deviation of the bolt in either horizontal or vertical
directiom and has the effect of centralising the load on the
bolt for any angle. Plates TSC 46 give the important dimensions
of the following three types of spherical washers :—

T 023 (M)—suitable for turnouts of 52kg, 90R and 75R
rails; N

T 10322—suitable for turnouts of 60R rails; and
T 006 (M)—suitable for use with 50R rails.

Switch anchors : Plates TSC 46 give the drawing numbers
and dimensions of switch anchors. Switch anchors are optional
fittings to be used behind the heel of the switch when
excessive relative Jongitudinal movement between the tongue
rail and the stock rail occurs.

Check rails for turnouts: Plates TSC 47 contain
information pertaining to the dimensions of typical check rails
used with crossings for the various sections of rails. Check rails
are so designed as to give the minimum clearance when used
with a ‘flare’ at the ends, but should any appreciable side
wear take place, the check rail can be moved-in towards the
running rail by removing one or both of the 3 mm packings
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provided with the distance blocks between the check rail and
the running rail.

Tie plates : Tie plates are provided at the toe of switches
and nose of crossings to ensure exact gauge. To reduce their
number, three different sizes of plates are commonly used :—

250mm x 12Zmm for BG switches and crossings;

220mm x 10mm for MG and NG switches and MG crosﬁings;

180mm x 12mm for NG crossings.

Plates TSC 48 & TSC 50 give the dimensions and the
numbers of the standard drawings for the crossing and switch
tie plates. The switch tie plates are provided with ‘stops’ or
butt straps to ensure that the slide chairs are properly located
on the tie plates.

Plates TSC 49 & TSC 51 give the.dimensions and the
numbers of the drawings for the insulated tie plates for usc
in acute crossings and switches of track circuited sections.
Fibre plates and bushes are used to provide the insulation.

Square hole/rectangular hole for dog spike and round
hole/oblong hole for rail screws may be provided in tie plates.

Stretcher bars : Plates TSC 54 to TSC 56 give the leading
dimensions and the drawing numbers of leading and following
stretcher bars for straight as well as curved switches. Plates
TSC 52 and TSC 53 give the corresponding details of insulated
stretcher bars.

MS brackets for stretcher bars : Plates TSC 57 show
the leading dimensions and the drawing numbers of stretcher
bar brackets designed for BG, MG & NG. The MS Bracket
T 10380 shown in plates TSC 57 has been designed for MG
& NG and permits of greater flexing length.

Typical slide chairs : Plates TSC 58 give dimensions of
typical slide chairs for over-riding switches for the three
- gauges. These slide chairs have pressed up ‘lands’ on which
the switch rail slides when the switches are operated.
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Typical MS flat bearing plates : (a) Drawings have
been prepared for the MS flat bearing plates used for
various rail sections on turnouts. The number of such plates
being very large, it is not practicable to-give the leading
dimensions for all. Plate TSC 59 shows for guidance the
following three types of bearing plates used in turnouts :—

(1) Eight-holed and six-holed plates can only be used
for the section of rail they have been designed for,
as the dimensions of the rail foot is one of the
controlling dimensions;

(2) Four-holed plates can, with a little manipulation, be
found to fit other than the standard points and
crossings, provided the crossing angle is the same.

(b) Square hole/rectangular hole for dog spike and round
hole/oblong hole for rail screw may be provided in bearing
plates.

Sections of turnout sleepers : The following sections of
timber sleepers are used for turnouts : —

Gauge Sections (mm)

BG 250x 150, 280 x 150 and 300 x 150;
MG 200x 130, 250 x 130;

NG 180 x 130, 200x 130,

In addition to turnouts, these sections of sleepers are
also used for diamond crossings, scissors cross-overs and
other special purpose layouts.

Details of steel sleepers for BG and MG turnouts are
given in the relevant notes in Chapter IV and plates SS2.
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