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DIAMONDS AND SLIPS
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Brief notes en diamonds and slips

General definitions : When one track crosses another at
an angle, a diamond is formed comprising of two acute and
two obtuse crossings. page DS 1 shows the layout of a
diamond crossing.

When two tracks cross one another at right angles, a
square crossing is required. Square crossings are to be avoided
since the gaps in the running rails for wheel flanges being
opposite to each other, cause severe jolting to vehicles
resulting in rapid wear of the crossings and damage to
rolling-stock on account of the heavy impact.

When the angle of intersection is very acute for a
diamond crossing, the possibility of a derailment becomes
greater because the noses of the two obtuse crossings are
nearly opposite each other ard the excessive gap at the
elbows causes a perceptible “drop™ of the wheels running
over the diamond. On the Indian Railways it has, therefore,
been laid down that diamond crossings should not normally
be flatter or less acute than 1 in 8l2.

When a vehicle passes over a diamond crossing there is
an inherent risk of a derailment owing to a large gap at the
elbow of the obtuse crossing and due to the possibility of a
wheel, particularly of a small diameter, being deflected to
the wrong side of the nose. A method of eliminating this
risk, is to make the point rails of the obtuse crossing move
in the same way as the tongue rails of switches, these point
rails being suitably joined together by stretcher bars. Such
an arrangement i8 known as a movable switch diamond and
is shown in page DS 1 sheet 2. The main dimensions are
indicated in page DS 3. In this case, the gaps in the obtuse
crossing are avoided and a continuous surface is provided
for the movement of the wheel along the switch and the
elbow rails.

Apart from the hazard of derailments, the location of fixed
diamonds on a straight on the main line causes rough running
at high speeds and consequent wear of track and rolling-stock.
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The substitution of fixed diamonds by movable switch diamonds
al such locations would contribute to smooth running at high
speeds. With switch diamonds, it should also be possible to
permit the use of diamonds flatter than 1 in 8.

If tracks are to be so arranged that a train on one track
may normally cross another track but when required. it may
also be diverted to that track, an arrangement known as a
diamond crossing with slips is installed. This 1s made possible
by the inclusion of two or four pairs of switches with the
connecting lead rails. When such diversion is permitted in
one way, the arrangement is known as single slips and if i
is permitted in both ways, the arrangement is known as
double slips. Page DS 1 also shows the layout of a diamond
crossing with single slips and a diamond crossing with double
slips.

The standard method adopted in denoting the angle of
an ordinary crossing in IRS designs is also followed in the
case of diamond crossings.

The various terms defined in Chapter V of this Manual
apply equally to the acute crossings of a diamond crossing
and the switches of a slip. The same definitions generally
apply also to the obtuse crossings but with the following
slight modifications:

Theoretical nose of obtuse crossing is the theoretical point
of intersection of the guage lines of a crossing which is used
as a reference point for all calculations. The actual nose of
the crossing is the tip of the point rail at which the thickness
is adequate from considerations of manufacture and strength.

_ Throat of obtuse crossing is the point at which the
converging elbow rail and the check rail of an obtuse crossing
are closest.
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Main dimensions of diamonds and slips:

The main dimensions of diamonds and slips are:

Gauge (G)
Crossing angle (Z)

Distance between actual noses of point rails
of an obtuse crossing (X)

Distance between theoretical noses of the acute
and obtuse crossings (A)

Distance between actual noses of the acute
and obtuse crossings (B)

Distance between actual and theoretical
toes of switches in slips (C)

Distamce between theoretical nose of acute
crossing and theoretical toe of the nearest pair

of switches in slips (D)
Angle of switch in slips (Y)
Length of switch in slips (H)
Radius of slips {(outer rail) (M)
Radius of slips (inner rail) (N)
Distance between actual noses of the two

acute crossings (P)

These dimensions are given in pages DS 2 for diamonds
and slips and DS 3 for movable switch diamonds & slips.

Rail lengths for diamonds and slips :

The lengths of rails connecting the acute and obtuse
crossings of diamonds and switches in slips are given in pages
DS 4, DS 5, DS 6, DS 7, DS 8, and DS 9.

Rail lengths for movable switch diamonds:

The lengths of rails connecting the acute and obtuse
crossings of switch diamonds are given in pages DS 10to DS 17.
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Offsets for laying diamonds and slips:

The offsets for laying diamonds and slips are given in
pages DS 18 and DS 19.

Offsets for laying movable switch diamonds:

The offsets for laying movable switch diamonds are given
in pages DS 20 to DS 23.

Typical obtuse crossings BG and MG :

IRS obtuse crossings are built up of two point rails,
an elbow and a check rail joined together by distance blocks
and bolts. Pages DS 24, DS 25 and DS 26 illustrate the
names of parts of an obtuse crossing and give for UIC
60kg, 52kg, 90R and 60R rail sections, tables of leading
dimensions of BG and MG assemblies for.1 in 81/2 obtuse
crossings.

The salient features of the design of IRS obtuse crossings
are:

(a) The thickness of the actual nose of crossing is
generally kept equal to the thickness of the web of
the rail section.

(b) If the path of a wheel tyre is traced across the
flange way gap of an obtuse crossing, it will be seen
that the contact area on the elbow rail, which is the
running rail, progressively narrows and the increasing
concentration of load has a tendency to cause heavy
wear on the elbow rails opposite the nose. The latter
also receives heavy impacts from the wheels and is
quickly battered down. There is a tendency for the
passing wheel to “drop in” leaving the elbow and
riding on to the nose due to the 1 in 20 coning of
the tyre. To counteract these tendencies, the point
rails of an obtuse crossing are planed down by 6
mm at the nose and this planing is run out in a
distance of 90 mm.

(¢c) Tie plates are provided at the nose of diamond
crossing to ensure exact gauge. To reduce the number
of different sizes of plates, the following sizes which
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have been standardized for acute crossings, have also
been standardized for obtuse crossings:

250 12 mm for BG and
220 x10 mm for MG

Page DS 32 (sheets 2 to 4) give the dimensions and
the number of the standard drawings for diamond crossing
tie plates.

(d) To prevent the possibility of wheels mounting the
obtuse crossings, the height of the inside check rail
has been raised by welding a 25 mm thick steel strip
on the rail table so that the length of the chord in
contact with the wheel is increased and effective
checking over a greater length is provided, thus
preventing mounting of the wheel on the nose of
the crossing.

Typical obtuse crossings for movable switch diamonds
The main components of a movable switch diamond are:

(a) Elbow rail, which is similar to the elbow rail of an
ordinary crossing.

(b) Brace rail, which acts as a stock rail for the movable
switch and also prevents creep of the switch rail
thus obviating the use of additional anti-creep fittings.

(c) Movable point rails.

Page numbers DS 26 show details of a 1 in 812 BG
obtuse crossing with movable point rails.

Check rails : Pages DS 31 sheets 1 to 3 contain information
pertaining to dimensions of typical check rails used with 1
in 8!/2 diamond crossing for BG & MG.

Slide chairs : Pages DS 33 to DS 43 contain information
pertaining to the dimensions of typical slide chairs wused in
BG and MG for ordinary diamond and switch diamonds
with slips. Slide chair with lug in pages DS 34 sheets 1 &
2 are used in diamond with slips for UIC 60 kg.



IRS TRACK MANUAL DSt

Tie plates : Pages DS 32 sheets 1 to 12 give the
dimensions of tie plates used in 1 in 10 acute crossing BG,
ordinary diamond crossing with slips BG and MG. Details
of insulated tie plates used in BG obtuse crossing and switches
in slips are given in pages DS 32 sheets 4 to 6 and 10. Tie
plates with lug at page DS 32 sheet 9 is used in diamond
and slips for UIC 60 kg.

Stretcher bars : Page DS 30 sheets 1 to 4 give the salient
dimensions of ordinary and insulated leading stretcher bars
used in BG and MG for diamond with double slips. Ordinary
leading stretcher bars used in BG and MG for diamond with
single slips and following stretcher bars used in BG and MG
diamond with single and double slips are shown in pages
DS 30 sheets 5 and 6. Insulating leading and following
stretcher bars used in BG for diamond with single slips and
for obtuse crossing are shown at pages DS 30 sheets 7t0 9.

Rail lug and centre bracket for leading stretcher bars :

Pages DS 44 and DS 45 give the details of rail lug and
centre bracket respectively, required for leading stretcher
bars of diamonds with double slips.

Spherical washers : In certain cases viz: for 90R, 52 kg
and UIC 60 kg rail sections, there is an infringement in
fixing spherical washers due to the fins of fish plates. The
spherical washers in such cases should be machined and used
with packing pieces.

The spherical washers required to be provided in the
intermediate portion of fixed heel and loose heel type switches
should always be provided on the left side of the facing
direction as has been shown in pages DS 24 sheets 1 & 2.
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