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13.001

TRACKWORK LAYOUTS.I13.

] ' - | TURNOUTS

GENERAL

The turnout is the basis of all connecting trackwork and

consists of the points, closure rails,'V' crossings and guard
rails with the necessary timbers and fastenings.

In the early days of railway work the points consisted
of movable rails as shown in Fig. 1, and were. known as stub
switches. The crossings were of light construction and were
usually curved in the field to conform to the curvature of
the' turnout.

It was the practice to regard the turnout as a regular
curve tangent to the straight track at a point called the tan-
gent point or T7.P. This curve crossed the gauge intersect-
ing the opposite running edge at a point called the point of
intersection or P. of I. This is illustrated in Fig. 2.

Many years ago stub switches were abandoned for passen-
ger carrying railways owing to the difficulties associated
with the safe locking of the movable switch rails, and they
are now usually only to be found on light trolley lines,

The standard points and crossings in use today are
straight and require the turnout curve to be arranged tangent
to the heel of the straight switech and the wing of the
straight 'V' crossing.

There are other methods of arranging the curves in the
-turnouts by which either or both the turnout points andthe
_ 'V' erossing turnout wing are fully or partly curved, but

this type of construction is relatively expensive, and 1its
use is confined to special cases where the limitation of
space justifies the extra expenditure,
| The practice in Victoria prior to 1937 was to calculate
the turnout on the basis of the stub switch lead, Fig. 2, but
to install +the split switech or point blade and straight
crossing as shown in Fig. 3. The merit 1in this system lay
chiefly in the simplicity of the calculations necessary to de-
termine lead lengths, curve radius and crossing angle.

In practice nothing like the calculated radius of the
curve was obtainable in the standard turnouts and, owing to
‘the different opractices followed by trackmen, almost every
‘turnout varied from the next in respect to radius and slightly
gin length of the curve closure or expansion svaces,
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13.002

The three usual methods of laying in the turnout curve
were: - 4

a By eye.
By calculated offsets off the straight.
By calculated offsets off a chord from
the point heel to the'V'crossing mouth.

When ‘eyed in' the radius of the turnout curve was ir-
regular, varying in radius according to the skill of the
trackman, having regard to conditions of light and any wear
present on the switch or the 'V' crossing being sighted.

If put in to calculated offsets off straight a pronounc-
ed kink occurred at the heel of the switch while the curve
failed to join wup with the straight leg of the 'V' crossing
at its mouth and had to be pulled out to do so. Owing to this
adjustment, curves of the so called 1000' radius turnouts,
have been found to have a radius varying <from approximately
1100' radius near the point heel to approximately 780' rad-
ius near the mouth of the 'V' crossing, as shown in Fig.l.

A different condition was obtained when the curve was
laid in to offsets calculated for the standard radius off a
chord from the point heel to the 'V' crossing mouth. In
this case the standard radius was definitely laid in, but two
very noticeable kinks occurred, one at the point heel and the
second at the mouth of the 'V' crossing. . This usually re-
sulted in the trackman pulling out the curve by eye about the
middle portion and the final result came back to an ‘'eyed in'
curve, but of a lesser radius than standard. Obviously ad-
justments made to the curve slightly altered the 1length of
the rail required for the curve, which usually resulted in
excessive expansion gaps.

The standard turnout diagrams issued in 1938 for 90 and
110 1lbs., material provide for the maximum regular radius of
curvature tangent to the straight switch and the standard
straight 'V' crossing as shown in Fig. 5. In preparing
these diagrams the o0ld 'crossing lead' from the heels to the:
P. of I, was adopted to enable renewal of points in the
heavier material to be effected without alteratieon to the
timber arrangements and signal gear at the points, '

\
As the length of the tangent behind the switch slightly
exceeds the 1length of the tangent ahead of the crossing it
was necessary to commence the turnout curve a 1little behind
the heels, The Point of Curvature or 'P.C.' is shown on the
diagram together with 1ts position from the heels and at the
mouth of the 'V' crossing,

281



13.003

Obviously the rails -cannot be curved within the fish-
plate joint and the 'P.C's'are therefore more of mathematical
precision than practical importance.

With the introduction of 94 and 107 1lb. rails, it became
necessary to re-design the points and crossings,and advantage
.was taken of this opportunity to provide switches of lengths
and angles more suitable to the running condition and -economy
of vrail cutting. The sleeper spacing under the points was
reduced to give extra support for the heavier axle loads and
higher speeds now obtaining, and by reason of the altered
switch lengths, slightly greater radii were obtained as shown
on the turnout diagrams issued in 1942.

With the extended use of long rigid wheel base locomo-
tives a further development is foreshadowed in that switches
of greater length and 1lesser angles may become general, at
least for movements off main tracks on which these locomotives
are operated.

- It is now the practice to denote a turnout by the number
of the 'V' crossing (See 14.069), as the nominal radius prev-
iously spoken of was entirely misleading. From what has been
said and from inspectlion of Figs. 2 and 5, it will be seen
that the earlier conception of the 'T.P.' of a turnout. has no
relationship whatever to the modern method of designing a reg-
ular curve tangent to the heel of the straight switch and the
mouth of the standard straight 'V' crossing, and that in the
new standard turnouts the 'P. of I.' now refers only to the

intersection of the running edges of the straight 'V' cross-
nge

; Turnouts in which straight 'V' crossings are used are
standard for trackwork in yards and sidings generally and for
single turnouts off straight main track; this arrangement is
described as the straight crossing turnout, Fig. 5.

For special layouts it is occasionally necessary to use
a curved 'V' crossing in turnouts, the curve is laid in tang-
ent to the straight switch and extended across the gauge
through the curved 'V' crossing; this arrangement is des-
cribed as the curved crossing turnout, Fig. 6.
The location pegs now put in for laying in turnouts are
shovn in their position in Fig. 7, and recovery pegs marked
in the figure 'R.P.' are provided at suitable distances from

the track to enable the replacement of centre pegs if dis-
placed by accident.

282
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In curved track the centre 1line of the track is the
basis of calculations and setting out, but in track work the
switch and crossing angles are the basis of calculation, and
the radius of curvature in the varlious layouts is measured at
the running edge of the outer rail.

Offsets off the stralght are given on the 1938 and 1942
diagrams at 20' intervals behind the heels, and must be
strictly worked, to in laying in the turnout curves.

With welded c¢losure rails the curve will usually be
found to lie in regularly when pulled to the correct offsets,
When short rails are required, due to the presence of insula-
ted joints or for other reasons, curved closures are necess-
ary if kinks are to be avoided at the Jjoints, Short curved
closure raills are issued for all heavy rail layouts of less
than 15 chains or 1000' radius.

To ensure a regular curve the ganger should check the
curvature by measuring equal offsets on a 20' chord as shown
in Fig. 8.

The middle offsets .on a 20' chord for the standard
straight crossing turnouts are : -~

No., of turnout e (452 8.7 8.7 9.73 9.73
Length of switch .. 15'0" 16'6" 22'6"  16'6M 22'6"
Radius,outer rail .. L8O' 660! 6u5" 8u2! 826"
Middle offset o 1t/ 45/16"  15/16M" C11/16" 3/

The middle offsets on a 20' chord for ‘curved crossing
turnouts are : -

No. of turnout es T.52 8.7 8.7 9.73 9.73
Length of switch .. 15'0" 166" 22'6"  16'6" 22'6"
Radius,outer rail .. 577 773! 752" 980" oL7!
Middle offset .. 146 3/ 13/16" 5/8" 5/8"

ABUTTING TURNOUTS

When turnouts are laid in with the stock rails abutting
as in Fig. 9, the minimum distance 'D' between toes has been
fixed at 18"70"; this is necessary for the free movement of 8
coupled wheel locomotives,

LOOPS

In station yards the turnout inovement usually leads into
parallel tracks, the simplest arrangement being the 1loop

track shown in Fig. 10, and consisting of turnouts followed
by reversing curves.
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The radii of the reverse curves have not been affected
by the alterations in turnouts and the middle offsets on a
2Q' chord for the reverse curves following standard turnouts
are as follows. : - :

No. of turnout : 7.52 .. 8.7 ve 9.73
Middle offset,20' chord. 1 e 3/ L. 5/8"
Radius, centre 1line of
curve following the
turnout. 600" .. 800' .. 1000’

. SPECIAL TURNOUTS
As previously mentioned there are different ways of ar-
ranging the curves in the turnouts.

An arrangement which is very convenient when the adjac-
ent trackwork is laid with crossings of smaller No. than the
turnout is shown in Fig. 11. In this arrangement the turn-
out curve commences at the heel of the straight switches and
tangent theretot and is carried across the gauge through a
special curved 'V' crossing. :

‘ A turnout of this type 1is the special No. 9.73 turnout
with a No. 9.73 curved 'V' crossing; such turnouts provide
larger radii than standard and the lead is slightly longer.
See 13.077.

For all special turnouts a complete drawing 1is issued
showing particulars of points, crossings, timbering and fast-
enings, and the whole of the work is set out on the ground by
the surveyor who must have the necessary recovery pegs placed
to enable the foreman or ganger to re-establish centre pegs
knocked out during the course of the work,

LADDER TURNOUTS
Where two or more parallel +tracks on the same side of
the main track are connected thereto, the arrangement of lad-
der turnouts, shown in Fig. 12, is generally used in prefer-
ence to the following turnouts shown in Fig. 13. The first
arrangement permits of the maximum standing room, but the
points in the second and the following turnouts are special.
In the case of ladder turnouts at 11'8" centres,the points
are distinguished by the letter 'A' stamped with the switch
length on the side of the stock rail over the heel chair.
See 14.002. '
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The special points are necessary for two reasons { -

(1) To maintain the standard lead and curvature in all the
turnouts.

(2) To enable certain wheels of 2locomotives to be clear of
the crossing and guard rail flangeways before engaging
the turnout switch.

For track centres other than 11'8", the length of stock
rail varies and the distinguishing letter is likewise varied.

If a stock rail is required longer than UuK'O", it is
necessary to flash butt weld the extra length; this however
is avoided when a closure 15'0" or longer can be used with a
standard stock rail. Stock rails lengthened by welding have
the letter 'W'stamped together with the distinguishing letter
and switch length.

Except in emergency the stock rails must not be cut or

“altered in any way. Half sets of points with stock rails of

the required lengths are supplied for all approved standard
and special layouts, - and any alterations in the field will
certainly result in confusion when replacements are required.
Any special points required must be ordered for the location,
be specially made and classified, and recorded for replace-
ment purposes. '

THREE-THROWS

Where space is restricted the double turnout or three-
throw enables three movements to be effected from a' short
length of track by overlapping two turnouts.

In Fig. 14 are shown three arrangements of tandem and
overlapping turnouts,

The arrangement at 'A' necessitates the use of double
points of different switch 1lengths fished at a commonheel
and a special 'V' crossing in the gauge of the straight track;
this layout known as a three-throw is now obsolete.

At 'B' is shown the modified three-throw in which the
second set of points 1is placed sufficiently far behind the
1eading set to allow for the throw of the points,and the spec-
ial crossing abuts the 'V' crossing in the leading tuarn-
out, In the light rail trackwork in yards and sidings this
arrangement is useful, but in heavy rail trackwork the layout
is very unsatisfactory, there being insufficient room for the
proper assembly and operation of point gear, and to provide
suitable turnout curvature. A further undesirable feature
is the use of necessary short closures inthe straight track.
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It is now the practice, wherever this can be done during
‘renewals and re-arrangements, to replace the modified three-
‘throws in main tracks with standard turnouts, but in yards
and sidings where however this cannot be effected, to design
the arrangement as a special layout.

The arrangement shown at 'C' is seldom met with in run-
ning tracks, but is wuseful in certain circumstances for a
catch point turnout or car dock turnout,

SPRING 'V' CROSSING TURNOUTS

When turnouts are required for occasional slow movement

off high speed track it is good practice to install a spring

'V' crossing, the object being to improve the running on the

main track by eliminating the flangeway gaps. Spring 'V!

crossings are either right or left-hand, a right-hand spring
'V' crossing turnout is shown in Fig. 15. See 14.071.

CLOSURES

The closures, both jointed and welded, are of sufficient

length in 94 and 107 1b. turnouts to extend beyond the 'V'

crossings and be clear of the guard rail assemblies, By

overlapping the 'V' crossing joints, additional 1lateral
strength is afforded to the trackwork as in Fig. 16.

The lengths of the closures in most cases correspond with
those required in crossovers laid to 11'8" track centres, in
consequence the number of turved closures reguired to be held
in stock has been kept to a minimum, See 13.019.

SPECIAL JOINTS
: At the heel ends of Nos. 7.52 and 9.73 'V' crossings
special crossing fishplates are required, and at supported
Joints in 94 1b. material they replace the angle fishplates

ghic?oarz not suitably punched for spiking in such positions,
ee LAlh, _

JUNCTION FISHPLATES
: Very unsatisfactory trackwork results from junctioning
rails of different classes within a turnout, and it is now
the practice to place the junctions, if possible, one rail
length clear of the turnout. In all cases one length of rail
of the same class must be laid in advance of the points to

avoid junctions at the ends of the stock rails.
;See 10.06.
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TIMBERS

The length of timbers required at the toe off the points
depends on: the method of operation. See 16.19.. To, reduce
the rocking effect usually associated with timbers askew to
trackwork, the timbers under the 'V' crossings are set at
right. angles to the centre line of the crossing, and adjacent
timbers in advance of the crossing are gradually slewed round
without unduly upsetting the regularity of spacing.See?3.09.4.

PLATES

If the track is furnished with standard sleeper plates,
the turnouts therein should he laild with special flat sleeper
plates; these are required hecause the closure rails in all
turnouts are laid verticsl.

Different types of flat sleeper plates are providged éc—
cording to the weight of rail used, and the presence of insu-
lated joints, spring "V'crossings, ete. See 14,113,

As the main track rails are laid with an inclination of
1 in 20°and the turnouts are laid with vertical rails, it is
necessary to alter the inclination of the main track railsad-
jacent to the turnouts. To gradually alter the rail inclina-
tion it is now the practice to provide graduated cant plates
on consecutive sleepers at the centres of the track rails ab-
utting the turnouts, See 10,10,

At the heels of standard points the closure rails are
raised above the stock rails,and to run out the difference in
elevation,lug plates with steps of different heights are pro-
vided. See 14.113, ,

DOGSPIKES

Where flat sleeper plates are provided it is not general-
"1y necessary to double spike the outer curved closure rail, as
‘lateral support is afforded by the inside dogspike through
the medium of the flat sleeper plate. :
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CROSSOVERS

DEFINITION -
The crossover consists of two turnouts arranged to con-
nect two adjacent tracks.

When the adjacent +tracks are straight, parallel, and
closely spaced, the two turnouts are of the same No., but if
the tracks are curved or inclined at an angle to each other or
widely spaced, then combinations of standard turnouts and
speclal turnouts are frequently required.

STANDARD CROSSOVERS

The simplest arrangement is the parallel track crossover
shown in Figs. 17 & 18. In this case the turnouts are stan-
dard and the curves are laid in tangent to the straight
switches and the straight 'V' crossings.

When the tracks are closely spaced the 'V' crossings
overlap and the position and arrangements of the guard rails
and their fastenings require to be carefully designed. See
13.017. ‘

GUARD RAIL ASSEMBLY

The block positions in the standard 94 and 107 1lb. 'V'
crossings and the guard rails have been so arranged that the
guard rail assembly can be made without fouling the 'V'eross-
ing joint or block arrangement.

The guard rail i1is correctly located when the bolt hole
for the guard rail end bolt is bored at the prescribed dis-
tance from the  heel end of the 'V' crossings as follows:-

Crossing No. ' .o 7.52 - 8.7 .o 9.73
Distance from heel end .. 1'10" .. 2'7" ... 2'o"

It will be obvious that these conditions obtain only
when the tracks are laid to certain centres. The standards
heve been designed for 11'8" centres.

—

Clearly an alteration of as 1little as 1 inch -in the
track centres will shift +the whole assembly several inches
according- to the No., of the 'V' crossing and, unless the
track centres are so widened that the guard rail position
clears the 'V' crossings altogether, there will frequently beg
econsiderable difficulty in fixing the guard rails,
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To ensure the proper assembly of guard rails it is nec-
essary that they be designed specially for any non-standard
layouts, having regard to the particular crossings which are
being used.

SPECIAL CROSSOVERS
Special crossovers may be considered as consisting of
three general types : -

(1) Crossovers between parallel straight tracks where the
_track centres are wider than standard.

(2) Crossovers between inclined tracks.

(3) Crossovers between curved tracks.

Within each general type there are to be found many var-
lations according to radii and crossing Nos., and to special
circumstances such as restriction of space and the use of var-
ious standard track materials.

When crossovers arelaid between parallel straight tracks
with wide track centres, the overall length of the crossovers
may be unduly long if standard straight 'V'crossings are used.
The intersection distances can be reduced by the use of
curved crossing turnouts, but although this is an advantage
where space is limited such layouts are more costly to install
and maintain.

In Fig. 19. is shown an arrangement in which curved
crossing turnouts are used with a short length of straight
between them; the standard straight crossing turnouts are
shown in dotted line for comparison.

To enable the 8 coupled wheel locomotives to pass
through the crossings and guard rails without binding in the
flangeways and distorting the trackwork, it is necessary to
provide a length of straight of not 1less than 11'8" between
the 13" flangeways of the 'V' crossings and the sadjacent
guard rails, See 18.19, Fig. 3.

Another arrangement is shown in Fig. 20, in which turn-
outs of different Nos. are used. In this case the larger
No. turnout is a curved crossing -rturnout and the turnout
curve is extended sufficiently to meet the tangent of the
smaller No. straight crossing turnout.
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- If the .adjacent tracks are inclined the overall lengti
of a =zmrossover, laid with straight crossing turnouts, is
greatly increased in comparison with a similar crossover be-
tween parallel straight tracks. One or both turnouts may be
of the wcurved crossing type though not necessarily of the
same ND, :

An arrangement is shown in Fig. 21, in which two curve
crossing turnouts of different Nos. are used with a connect-
ing length of straight track.

Crossovers between similar flexure curved tracks wary
according to the radius of the tracks, the width of track
centres .and local conditions.

As ‘a general rule crossovers between curved main tracks
are avoided wherever possible as there 1is insufficient space
between crossings to run out the cant and it is necessary tc
reduce ‘the cant to suit the length -of runout available; speed
has therefore to be reduced by reason of the decreased cant.

Under certain circumstances the crossover may consist of
two similar flexure turnouts as shown in Fig. 22,and the full
cant may be applied by raising the outer track relative tc
the inner track,but the proximity of bridges and level cross-
ings will often restrict the difference in level which may be
permitted between the two main tracks.

The usual cases met with conslst of a similar flexure
turnout 1in the outer track and a contraflexure +turnout in
the inner track with a connecting length of straight betweer
the crossings as shown in Fig. 23.

In the similar flexure turnout the crossing No. 1s nec-
essarily large to enable a suitable radius to be obtained ir
the turnout curve,but 1in the contraflexure turnout a largt
radius is obtainable with a crossing of smaller No. See 13,052

Curved 'V' crossings are manufactured up to No.15, ant
by continuing the curve of the similar flexure turnout:
through a curved crossing as at 'A' in Fig. 24, a straigh
'V' crossing of a smaller No. may be used at ‘B! with a con-
sequent reduction in the overall Jength of the crossover.
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Above No.15 the 'V' crossings are manufactured in cast
manganese steel and are straight, the gap from the knee to -
the nose is very long and the whole of the wheel flange pres-
sure is +taken by the guard rail, Under these conditions
safety and crossing life are greater with the straight 'V
crossings than with curved 'V'crossings, but the crossover is
8lightly longer.

When turnouts of the same No. are used to form a cross-—
over between parallel curved tracks,special leads are requir-
ed, as in gunctions of similar flexure and contraflexure
(See 13.081),and the intersection distances are less than for
crossovers between parallel straight tracks (See 13.082);
consequently conditions arise, as in Fig. 25 where the guard
rails foul the guard wing rails of the vl crossings. In
such cases the guard wing rails of 'V' crossings must be ex-
tended and suitably jointed to special guard rails as sattls-
factory guarding of the 'V' crossings cannot otherwise be ob-
tained. This arrangement is shown in Fig. 26,

[}

While trackmen are not concerned with the design of the
various crossovers, it is essential that they undeérstand the
different arrangements 10 enable them to properly install and
maintain these special layouts.

As standard points are stfaight it is necessary for
their installation to compound the curves and re-centre the
tracks when crossovers'are laid between curved tracks.

Curving of stock rails, while improving the main track
curvature, has the effect of increasing the switch angle, or
rate of the switch,with the inevitable result that the points
kick out of line.

If the crossover arrangement requires the use of curved
'V' crossings in the turnouts, it is usual to curve the main
track leg of the crossing also.

For siding work however the standard straight 'V' cross-
ings are used whenever practicable as this course facilitates
renewals from stock and enables the use of standard 'V' cross-
ings releaged, in serviceable condition, from main track.

There are other arrangements of crossovers connecting

- combinations of track centres with straight and curved track

ol

2°

of similar flexure and contraflexure, but the principles il-
lustrated in Figs.. 18 to 24 are representative of crossovers
generally.,
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Each layout has its own peculiarities and requires care-
ful thought to decide the best arrangement; subsequent al-~
terations may be difficult or impossible to effect without a
major alteration of adjacent trackwork and structures.

SPRING 'V' CROSSOVERS ,

When crossovers are required for occasional slow move-
ments between high speed tracks,it is good practice to install
spring 'V' crossings, the object being to improve the running
on the main track by eliminating the flangeway gaps.

The plated construction of spring 'V' crossings necessi-
tates the timbers being placed in definite positions,and to
do this the crossings must be placed at their correct inter-
section distances and track centres. Many of the older des-~
igns of spring 'V' crossings were made for turnouts, and when
used in crossovers at 11'8" track centres, some of the plates
did not come in line with the through timbers from the mating
spring 'V' crossing.

To seat the spring 'V' crossings the timbers were slewed
and the intersection distances altered. Very bad trackwork
resulted from this practice, as the gauge through the cross-
over was appreclably affected and uneven support was provided
by the slewed timbers.

The 9L and 107 1b: spring 'V' crossings have been desig-
ned for crossovers on 11'8" track centres,and the timbers and
guard rails . are arranged for correct assembly when laid to
the proper intersection distances.

As the spring 'V' crossing is frequently associated with
crossover work, the bolt hole for the pguard rail end bolt is
bored during manufacture. Unless the track centres are wide
the same difficulties will apply in guard rail assembly as
with $$sg§ard 'V! crossings when the track centres are varied
from .

The movable wing of the spring 'V' crossing is held in
position by a powerful spring, but it 1s in effect a 1loose
rail, and to properly guard these crossings special 1long
guard rails are required.

As the guard rails are situated on the same through tim-
bers as the plated spring 'V' crossings, special plates are
required under the guard rall assemblies. See 14.120,
FPig. 121,
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JOINT POSITIONS

The relative positions of crossing joints are considera-

bly altered by a change in track centres or crossing No. In

many otherwise convenient <trackwork arrangements it is very

difficult to so place the timbers that the necessary support

will be given to joints and to the trackwork generally. Un-

duly wide spacing of the timbers reduces the support of the

trackwork and results in sags, while very close spacing has

the opposite effect by causing hard spots and by making the
packing difficult to perform.

It is now the practice on all layout drawings to arrange
joint timbers for equal suspension of the joint on timbers at
1'8" centres or alternatively to centrally support the joint
on one joint timber. Joints unevenly suspended are defin -
itely unsatisfactory and are avoided wherever possible.

SPECIAL JOINTS LOCATION

Special crossing fishplates are provided for the ends of

crossings where required and in guard rail flangeways. These

fishplates are also required at supported joints in 94 1lb.

material as the angle fishplates are unsuitable for spiking
in such positions. See 13,007.

JOINT EFFECTS
Batter at joints tends to cause flats on the opposite
rail, the impact being carried through the wheels and axle(
and when the joint is 1located opposite the nose in the
crossing, flattening of the nose rail and guttering of the
wing rail are accentuated. This condition is shown in Fig.
27.

' TRACK CENTRES

Good crossover work necessitates the use of moderately

wide track centres and lengths of crossings suitebly arranged
according to the crossing No.

In 1923 the Commissioners approved the adoption of 13'0O"
track centres on all new works. Standard diagrams for 13'0O"
track centres are now in course of preparation- the standard
diagrams at present issued are for 11'8" track centres. '

CLOSURES

The closures for standard crossovers have been arranged

with regard to joint positions and timber spacing. Two sets

of closures are in use - jointed and welded. Jointed clos-

ures are necessary in insulated 1layouts and are also used in.

layouts where it would not be economical to transport the
long welded closures.
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Where practicable and particularly for main trackwork,
the long welded closures are always provided. The lengths of
the closures have been designed to stagger the Joints and thus
contribute to the lateral stiffness of the trackwork.

Certain of the closures are standard for both the turn-
outs and the crossovers of the same Nos. As in the casge of
turnouts, short curved closures are issued for all heavy rail
layouts of less than 15 chains or 1,000' radius. See 13.00L4L,

In special crossovers involving difficult curve work, the
layout is manufactured in the workshops, curved, and supplied
complete ready for installation.

PLATING

In main trackwork the crossovers are plated on all tim-
bers except those immediately under the 'V' crossing and guard
rail assemblies. See 13.097-13.098.

TIMBERS ’

Owing to the increasing difficulty in obtaining long tim-
bers of good quality, where possible alternate timbers are
broken jointed,but sufficient long timbers are provided to se-
cure the gauge, and Joint timbers are always long timbers.
See 13.093,

ECONOMIC CONSIDERATIONS

Generally it 1is preferable to incur a little more initial
expense in re-arrangement and thus obtain a satisfactory job
than to wrongly install expensive crossing work with the cer-
tainty that continual maintenance will be necessary and more
frequent replacements be required, not to mention the unsatis-
factory trackwork conditions brought about by a bad layout.

The fact that an existing layout may have served the pur-
pose 1is no guide to the standard of the work which experience
indicates is necessary for present day conditions.

INTERSECTION DISTANCES.,

In all crossover work the accurate location of the cross-
ing intersections is a necessity to ensure correct gauge and
guard gauge, and 1ntersection distances for standard No.
crossings between parallel tracks will be found in 13. 082;
these will be of use to trackmen engaged on the maintenance of
crossover work. '

Intersection distances are always measured along the
straight track from the P. of I. of one crossing to a point
square off the P. of I. of the opposite crossing, as shown ir

Fig, 28,
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On the 1938 and 1942 standard diagrams the distances between
the noses of the crossings are given instead of the intersect-
ion distances, the noses being well defined positions from
which measurements can be made, It should be carefully
noted, however, that in older standards the position of the
noses in relation to the P. of I's. vary considersably.
see 14.079.

The intersection distances given 1in 13.082 apply to
gtraight 'V' crossings and do not hold true for curved 'V'
crossings or combinations of curved and straight 'V' .cross-
ings; such cases are worked out according to the radius of
curvature through the crossings, the No. of the crossings
and the track centres, and are shown on all special layout
plans.
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‘DIAMONDS

GENERAL .

The diamond consists of four crossings, two 'V' cross-
ings, two 'K' crossings and two pair of guard rails, with or
without closure rails, arranged for cross track movements.

—

In diamonds of small Nos. the guard wing rails of the
'K' crossings are frequently extended to Joint with special
'V' crossings and the arrangement is described as double rail
construction. See Fig. 29.

Diamonds of medium Nos. require the running wings of
the 'V' and 'K' crossings to be 1lengthened for jointing pur-
poses, as shown in Fig. 30.

In diamonds of large Nos. the 1lengths of the 'V' and
. 'K' crossings if extended for joint purposes would be much too
long for handling and transport; short closures are therefore
provided to Join with crossings of suitable length, as shown
in Fig. 31. '

Very short closures are a bad feature of trackworkand
to provide a reasonable length of closure it is frequently
necessary tc shorten the wings of the crossings in diamonds
of intermediate Nos.

There are many kinds of diamonds depending on various
combinations of straight and curved tracks, examples of which
are shown in Figs. 32, 33 and 34.

SYMETRICAL DIAMONDS

Symetrical diamonds in which 'K' crossings of 1large No,
are located opposite to each other are a constant source of
danger in that the gap between the knuckle and the nose ex-
ceeds the length of the wheel flange below the running surface
of the crossing and a 1lateral slip of a wheel in this posi-
tion would result in derailment.

The danger of derailment is greater with = curved 'K'
crossings than with straight 'K' crossings because the roll-
ing path of the wheels on curves is at a slight angle to the
crossings and the natural tendency is for the wheels to roll
into the crossing gap.

As the length of the gaps increase with the No. of the
crossings, safe practice requires that limits be fixed for
the No. of the 'K' crossings which may be used under various
conditions. See 13,028,
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The hazard of derailments at 'K' crossings of medium Hos.
on straight tracks is reduced by laying the 'K’ crossings
tight to gauge. The effect of laying 'K' crossings tight to
gauge is to steady the lateral movement of wheels and give
them a definite direction before they enter the gaps.

Tightening the gauge also reduces the severity of the
blows from wheel backs engaging the guard side of dummy nose
rails. This condition is much in evidence with 'K' crossings
as used in 60, 80, 90, 100 and 110 1lb. matérials as shown in

Fig. 35.

In the 94 and 107 1b. 'K' crossings the short flared
guard wings are provided to gradually engage the wheel backs
and reduce the severity of the blows; this arrangement is
shown in Fig. 36.

The present practice is to lay 'K' crossings of standard
Nos. =" tight to gauge. ‘Wnen a diamond is of small No. and
the 'V' and 'K' crossings abut, it is not possible, without
mechanically distorting the crossings, to lay the 'K' cross-
ings to other than cxact gauge. :

The gap in 'K' crossings of small Ho. is short and no
good purpose is achieved by laying such crossings tight to
gauge. The standard guard distance of 4'113%" is lost when
"K' crossings with 13" flangeways are 1laid tight to gauge.

Diamonds of very small No. are sometimes provided with
short easer rails to reduce the guttering of the wing rails
where the wheel treads cross the gaps. The arrangement is
shown in Fig. 3%7. See 14,069, -

SQUARE DIAMONDS

When the tracks cross at right angles all four crossings

are of the same construction and the distinction between 'V!
and 'K' crossings does not exist. See Fig. 38.

Diamonds closely approachling the right angle are only
possible with expensive floored crossings in which the wheel
flanges roll on special hardzned steel blocks in the flange-
ways. This construction 1is a necessity as the width of
wheel treads is insufficient to bridge the flangeway in the
vicinity of the nose. See 1L4.068,

Right angle or square crossings are avoided wherever pos-
sible as, owing to the flangeway gaps being opposite to each
other and at right angles to the direction of traffic, the
impact of the wheels is very severe unless floored crossings
are provided.
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Scarfed crossings cannot be constructed for crossing Nos.
approaching the right angle and special knee block construc-
tion is required.

JOINT POSITIONS

The presence of insulated Joints in diamond layouts and
the arrangement of timbers for joint support have an import-
ant bearing on the design of diamonds, and if neglected may
result in very unsatisfactory trackwork conditions.

As a general guide to the crossing arrangements required
for dlamonds according to Nos. the following table is appen-
ded. Modifications are necessary where the diumond forms
part of a combined trackwork layout or when the diamond is
curved and flangeways widened.

Suitable Crossing No.

Type of Diamond 13" Flangeways.
Straight track. .. - No. 8 and smaller
Combinations of straight and .
curved tracks. " 6 " "
Combinations of curved tracks. . " 6 " "
Straight track with abutting
crossings. .o " L to ‘Ne. 2
Straight track with double
rall construction. .. . " 2 and smaller
Scarf crossing construction. . - 1.75 " larger
Baser rail construction, .. 1.75 to 3. 00
Knee block construction. . 1.74 and smaller

Special floored construction. o 1.85 " "

UNSYMETRICAL DIAMONDS

Unsymetrical diamonds 1in straight trackwork occur when
tracks of different gauge intersect as with 5'3" and L'8%1"
gauges, and in these cases, owing to the different flangeways
required, it 1s imperative that special crossings designed
for the particular 1layout be laid strictly to the detailed
plans prcvided.
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Crossings with standard flangeways are frequently quite
unsuitable for this work and although actual derailments may
not be caused, the crossing work will be badly worn and the
layout will be distorted.

All attempts to pull such crossing work to the original
alignment will result in undue wear and distortion at some
other part of the layout, and the only satisfactory remedy is
replacement with crossings designed for the conditions obtain-
ing.

Examples of unsymetrical diamonds in use in the Wodonga
area are shown in Figs. 39 to U1,

Unsymetrical diamonds occur onsimilar gauge tracks where
curved and straight tracks intersect and particularly at the
intersection of curved and reverse curved tracks,

CURVED DIAMONDS

In reverse curved tracks it is essential for locomotive

reasons to provide 11'8" of straight track between the 13"

flangeways of guard wings and guard rails as is the case in
Crossovers. See 13.015.

In curved diamonds the width of flangeways, having re-
gard to radius, adjacent trackwork and the wheel arrangement
of locomotives, necessitates careful design, and frequently
only special crossings will give the necessary freedom of
movement to prevent distortion of track.

Excesslve widening of crossing flangeways for radius
reasons necessitates the use of floored construction in cross-
ings independent of the crossing No.

Examples of unsymetrical curved and reverse curved dia-
monds are shown in Figs. 42, 43, & L4 and of a double revers-
ed curve diamond in Fig. U45.

TRACK CENTRES

It is of the utmost importance that the +track centres

shall be definitely known before the design of any closely

connected crossing work is undertaken,and that the layouts be

installed strictly in accordance with the intended track cen-
tres and to the required intersection distances.

Trackmen should disabuse their minds of any impression
~that a shift of an 4inch or so in track centres does not mat-
ter; such shifts have a very real influence on intersection
distances unless resort is made to dgauge alterations.
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The inevitable results from gauge alterations are that
some crossings will be subjected to heavy wheel blows with
rapid wear and distortion, crossing and guard rall bolts will
be broken and the hazard of derailment be increased. '

Differences in track centres 1likewise influence the re-
quired length of crossings and closure rails connecting with
ad jacent tracks, and diamond crossovers cannot be designed to
abut other work unless the track centres are fixed and worked
to with certainty.

INTERSECTION DISTANCES

The intersection distances for diamond -crossovers in
straight trackwork are always considered along the rail from
P. of I. to P, of I., but for convenience in the field the
dimensions in 94 and 107 1b. trackwork are given on the plans
from the nose of the 'V' crossings to the centré punch mark
on the knuckle of the 'K' crossings.

ALIGNMENT

Unless permanent monuments are established to fix the
position of curved diamonds, considerable difficulties may
arise in maintaining the trackwork to proper alignment,

Movement of the trackwork and distortion of the gauge are
common occurrences and for maintenance reasons it is desir-
able that one track through the diamond should,wherever prac-
ticable, be straight.

GAUGE

Wear between the parts of the crossings and distortion
of the crossings by traffic, or when spiking, will frequently
make the gauging of diamonds in service difficult to perform.
In such cases the crossings should be gauged about their cen-
tre portions as shown in Fig., U6, and the gauge between the
crossings be adjusted to line with the crossings.

It is both useless and dangerous to pull and spike the
legs of a diamond to exact gauge when by so doing the gauge
about the central portion of the crossing work is adversely
affected.

SURFACE
In curved diamonds, if cant is applied, any cant runout
should not exceed 5/16" in 25 ,owing to the 3/16" drop at the
noses of the crossings. If this precaution is neglected the
danger of mounting at the noses of the crossings will be con- ;
siderably increased. 5 _
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EXTENDED GUARD RAILS

The tendency for leading wheels to crowd the outer rail

and trailing wheels to run clear of the outer rail increases

the angle of approach,and the drop across the crossing gap
tends to cause oscillation.

Under these conditions it is necessary, according to
crossing No., radii of curvature and direction of traffic, to
provide extended guard rails to control the direction of
wheels about to engage the noses of the 'K' crossings. The
design of these guard rails and their location relative to
the crossings are also dependent on the class of vehicles in
running.

It is, therefore,of considerable importance that extend-
ed guard rails be installed and maintained in their intended
positions and to the required flangeways as shown on the draw-
ings prepared by the Mechanical Trackwork Section and issued
for the information of trackmen.

LOCATION PEGS

When diamond crossings are being renewed under traffic

conditions, it is not always practicable to lay out the work

to intersection distances and obtain alignment with the exis-
ting trackwork.

To establish the correct position for the new crossings,
pegs are placed by surveyors as shown in Figs. L7 and L48.
Recovery pegs, marked R.P. in the Figs., are provided to re-
establish the position of intersection pegs subject to dis-
turbance during the course of tie work.
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COMPOUNDS

GENERAL

COMPOUNDS or SLIPS are a combination of a diamond cross-

over and points connecting the intersecting tracks within the

intersection distances of the diamond, and may provide for
one or two slip movements.

Standard compounds are arranged within diamonds of the
standard Nos. 7.52, 8.7, and 9.73. A few special No.com-
pounds have been made for difficult locations.

Double compounds require four sets of special points
within the diamond, and the necessary closures, The arrange-
ment is shown in outline in Fig. U49.

Single compounds require two sets of special points with-
"in the diamond, and the necessary closures, This arrange-
ment is shown in outline in Fig. 50.

The compound is a convenient trackwork arrangement for
use Iin yards and sidings where space is limited and complex
. traffic movements are required. It is not a desirable main
track layout because radius considerations conflict with 'K'
crossing requirements.

If a small No.'K' crossing is used for safety and better
riding qualities, as in diamonds, then the radius of the
slips 1s considerably reduced.

Being a combination of points, 'V' crossings, 'K' cross-
ings and guard rails, closely interconnected, the compound
"embodles all their imperfections in one compact layout with-

out the necessary intervening trackwork to allow for gauge
-and running surface adjustments.

The practice now is to replace compounds in main tracks
by turnouts and crossovers, In some instances this cannot
"be done without major alterations and No. 8,7 compounds are
installed as this No. combines reasonable radius with falrly
.satisfactory 'K' crossing conditions.

OLD STANDARD COMPOUNDS
. The 'V' crossings formerly wused in compounds were com-
mon to other 1layouts, and in insulated compounds standard
guard rails were frequently shortened to enable their instal-
lation clear of the insulated Joints. Alternatively the
.guard rails were extended and provided with twin insulated
Joints. This arrangement was costly and unsatisfactory as
the guard rail setting could not be adjusted for wear.
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The standard 'K' crossings made prior to 1941 were very
short, and to connect with the points in compounds short

closures,which were difficult to maintain in line and surface |

were required. The short dummy noses were frequently severe-
ly damaged and rapidly worn away by ﬂuaimgact of wheel backs,
and the running edges of the opposite 'K' crossings were ex-
posed to severe. wear.

It was the practice prior to 1938 to regard the slip

]
]

[

curves as regular curves tangent to the through tracks at the;

P. of I. of the 'V' croseings, as shown in Fig. 51.

Switches of the lengths common to turnouts of the same
No. were used 1in the compounds, with the heels located in
the position where it was calculated the s8lip curves diverg-
ed from the through tracks by 53". The slip curve was lo-
cated either : -

(a) By eye, or

(b) By a middle offset of 1/L the gauge or 1'33%" measured at
the knuckles of the 'K' crossings, and applicable to the
No. 7.52, 8.7, and 9.73 compounds.

In many instances,owing to the plated construction of the
early crossings, the closures had to be 1laid almost straight
to enable the outside spikes to clear the crossing base
plates. -

The curves obtained by the above methods were not tang-
ent to the switches, and in consequence there were four kinks
in the short slip movement, two at the toes of the switches
and two at the heels, See Fig. 52.

Owing to the length and position of the switches it was
difficult to obtain the standard throw within the diamonds,
particularly in heavy rall work.

The conditions of curvature were improved in the 90 and
110 1b. compounds, but as the points and crossings were re-
quired to be interchangeable with the earlier 80 and 100 1b.
- compounds, only minor alterations were made in the 1938 stan-
dard dlagrams.

In electric signalled areas insulated joints are requir-
ed at the toe end of compound stock rails according to traf-
fic movements, and as most of the replacements in 90 and 11(
1b. compounds were required in electric signalled sections,
the 1938 standard diagrams were arranged with all set stock
rails of the same length.
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For yards and sidings not electrically signalled, long
set stock rails similar to those used in 80 and 100 1lb. com-
pounds were provided to eliminate the short closure in com-
pound crossover work laid to close track centres.

NEW STANDARD COMPOUNDS

With the introduction of 94 and 107 1b. rails, it be-

came necessary to re-design the points and crossings, and as

interchangeability of 107 1lb. and 100 1lb. rails was not

practicable, the opportunity arose to completely re-design
the compounds.

The Nos., 7.52 and 8.7 compounds shown on the 1942 stan-
dard diagrams for 94 and 107 1lb. compounds, have been arrang-
ed as 1in PFig. 53 for double compounds, and Fig. 54 for
single compounds, The following are the main features in
these designs : -

(a) All set stock rails are supplied of the same 1length for
general use in electric signalled locations, and the 1942
standard diagrams show this type of compound.

(b) Set stock rails of the required lengths to join with other
trackwork layouts are specially made and stamped with the
switch 1length and a distinguishing letter for ordering
and identification purposes. See 14,002,

The length of special stock rails is wusually limited to
45'0", and when practicable to use a standard stock rail
with a closure of reasonable length, this 1is done.

Occasionally in complicated trackwork, <for Joints or
other reasons, a stock raill is required longer than 45'o"
and the required length is flash butt welded to a stand-
ard stock rail. The letter 'W'is stamped with the dis-
tinguishing 1letter on welded stock rails. Set stock
rails which are unduly 1long are difficult to transport
and handle without distortion.

(c) The toes of the points have been located to give the re-
quired freedom of movement for all existing and contem-
plated signal operating and detection gear, and to permit
an increase of throw to 5" if required in connection with
future locomotive wheel arrangements. See 14.007.

(d) To obtain the maximum regular radius through the slips
with long switches, the points are curved from the inter-
section of rail heads as shown in Fig. 55. This necess-
itates an increase in the heel spread, which varies with
the No. of the compound. See 14.008.
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(e) The switches used in the slip movement are %" hlgher than (
their stock rails at the heels, and special " sleeper
plates are provided under the curved closure to maintain
the track surface between the heels of the points. See
Figs. 56 & 57. These switches are curved from the in-
tersection of rail heads and their stock rails are(
straight.

(f) As the switches used in the through movement are fished
direct to the 'K' crossings, an unsatisfactory condition
exists when the switch .is given 3" heel rise, as the 'X'
crossing is then lifted off the through timbers.

In the No. 7.52 compounds this condition 1is improved by
the use of special lug plates, but this compound is used
only in yards and sidings. See Fig. 57.

The 8.7 compounds are used in main tracks only where
space is limited, and the switches for the through move-
ment are level with the stock rails at the heels and in!
surface with the 'K' crossings. This is achieved by set-
ting the switches down during manufacture, and special
point chairs are provided to seat the switch at the re-
quired surface. A rise of 3" is provided in the central
portion of the switch to effect the transfer of guttered
wheel treads., These switches are straight and their
stock rails are curved. See 14.006,

(g) To gradually engage the backs of wheel flanges and direct
their course through the gaps of the ‘'K' crossings, short
flared guard wings are in-built during manufacture, The
flangeways are arranged to give a cover clearance to the
noses of the 'K' crossings; this is effected by reducing
the flangeways of the guard wing. As the 'K' crossings
are laid %" tight to gauge in compounds, the reduction in
guard rail flangeways by " has the effect of restoring
the guard to guard distance to the standard L'113", at
the same time providing " cover to the noses of the 'K'
crossing on their running edges. See 14,095, Fig. 100.

(h) The gap from the knuckle to the nose of 'K' crossings is
unguarded, and if 1its length exceeds +the length of the
wheel flanges below the rail surface, there 1s a possib-

> 111ty of derailment if wheels at rest are Jolted 1lateral

1y by a sudden train movement. For a 3'6" dia. wheel
and the ordinary form of ‘'K' crossing noses, the 1limit
for absolute safety is reached with a No. 8.00 'K' cross-
ing. To reduce the gap in the No. 8.7 'K' crossings,
the nose is brought forward and 1s necessarily made shar-
per than in smaller No. 'K' crossings, See 1L4.068.
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(i) As the radii of the curves in the slips have been reduced
‘ by the new method, the curved closures fit closely to the

'K' crossings, and the guard wings are machined to give
the necessary clearance.

(J) The overall lengths of the compound 'K' crossings are ar-
ranged to fit to the heels of the compound points and the
ends of the stock rails respectively. These 'K' cross-
ings are special, and for ordering and identification
purposes the letter 'A' is appended to the No. of the 'K'
crossings, which is stamped accordingly on the right-hand
end of the guard wing. See 14.070.

To enable accurate location of the 'K' crossings, punch
marks are impressed on the running edge at the P. of I.
See 14.095, Fig. 101,

(k) Special 'V' crossings slightly longer than standard 'V'
crossings are required to locate insulated joints clear
of the guard rails and fittings. These are distinguish-
ed by the 1letter 'A' appended to the 'V' crossing No.
which is stamped on the right-hand wing of the 'V! cross-
ing. See 14.070.

MOVABLE SWITCH 'K' CROSSINGS
The fixed nose rails of No. 9.73 'K' crossings cannot be
extended far enough into the gaps to obviate the possibilit-
ies of derailment under adverse circumstances. If the nose
rails are suitably shaped and made movable the gaps can be
closed and a continuous running edge be established for either
intersecting track according to the setting of the movable
nose rails.,

Movable nose rails operate 1in pairs, their form and ar-
rangement being so similar to that of very short switches
that the term movable switch 'K'has been applied to 'K'
crossings of this type. See 14. 0O73.

Compounds in which the 'K' crossings are of the movable
switch type are referred to as movable 'K' switch compounds.
This arrangement is shown in Fig. 58

It is probable that for passenger movements, compounds
above No, 8.7 will in future be of this type of construction,
but the standard diagrams have not been 1ssued,
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COMPOUND CROSSOVERS

Compound crossovers are an arrangement.of trackwork by
which a crossover movement is made through one or more conaj
pounds. The compounds may be all single, as in Fig. 59, al
double,as in Fig, 60, or combinations of single and doubl
compounds according to the movements desired.

Pl
As compound crossovers are usually situated in yards gW¢
sidings, the standard diagrams are arranged for 11'8" trac
centres,
D
If the compounds are non-insulated the 1ong stock railm
connect to the 'V' crossing of the preceding compound ans:
standard guard rail assemblies can be installed as shown |
Fig. 61.
dJ
The presence of insulated Joints necessitates the use cg:
short guard rails specially prepared for the location. 14
90 and 110 1lb. trackwork the special guard rails are 9'C
long, but in 94 and 107 1lb. trackwork,owing to the longer 'V
crossings used in the compounds, the special guard rails ar

10'0" long. See 14.109, Fig. 108. £

al
1

TRACK CENTRES
Mention has been made of the different lengths of stot
rails for insulated and non-insulated layouts designed f¢
1'8" centres, but differences in track centres necessitat
other lengths of stock rails. A difference of 1" in trac
centres will alter the stock rail lengths from 73" to 93" a
proximately, according to the No. of the compounds.

Obviously the correct expansions at the joints will D
entirely upset 1f the tracks are not laid precisely to tb
track centres for which the 1layouts have been manufactured
The positions of Jjoints and guard rail assemblies togethe
with sleeper spacing are likewise affected by differences |
track centres. See 13,082,

COMBINATIONS

Combinations of compounds with turnouts to form cros:
overs through the loops are frequently met with. The &
rangement shown in Fig., 62 has been much used in main 1lir
trackwork in the past for crossover and set back movement:

It is now the practice to replace this arrangement by
turnout and crossover as shown in Fig. 63 for the reaso
and objections set out in respect to comvounds. See 13.03%
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There are of course many other combinations of compounds
- bwith turnouts,three-throws and delta crossovers,some of which
onare illustrated in Figs. 64 to 66.
al »
bl ‘ SURFACE
The surface of every compound must be on a continuous
plane over the whole 1length of the compound, or in  other

aIwords, there must be no change of grade within a compound.

ag
I1f ,cant is applied to one straight track through a com-
pound, due to an adjacent curve, the second straight track
1ilmust follow the cant plane, and this condition is rarely pos-
ansible.
i

Wind in the plane of a compound accentuates the inherent
differences in cross levels due to switch crown and crossing
tcgap transfer, and under these conditions the possibilities of
'éderailment are increased,
ty
V Derailments are most likely with 1long wheel Dbase rigid
4 pramed vehicles and particularly with locomotives and tenders
and will, if the compound plane is irregular, occur by mount-
ing at the nose of the 'K' crossings.

ot
£
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JUNCTIONS

DEFINITIONS :
Junctions are an arrangement of trackwork at the branch.
ing point of tracks and may be single, double, or multiple, .

m——

The tracks may diverge from straight, or from éurvu
tracks of similar flexure or contraflexure.
1

[

The term Junction is usually restricted to main tracks,

but similar arrangements occur in yards and sidings.

SINGLE JUNCTIONS )

A single Junction off straight track is simply aturriout;I
for speed requirements the No. of the turnout may be large
than the standards, but will seldom exceed No.15.

Contraflexure single Junctions off curved main tradi
require 'V' crossings according to the combination of radi
through the Junction, but No. 12 will seldom be exceeded
See Fig. 67, :

c

The standards for yards and sidings are No. 5 andNo.6,
and in 94 and 107 1b. standards, diagrams have been prepare,
in which curved 'V' crossings are used.

Similar flexure single junctions require 'V' crossingl
of large No., and for practical purposes No. 20 is not exP
‘ceeded. See Fig. 68.

In yards and sldings away from main tracks all trackwor
is laid without cant; speed is 1imited and radii is less ths8
in mein trackwork, consequently crossing Nos. are usuall
smaller than for main trackwork,

. mi

For main track contraflexure junctions, as the crossir©
timbers are common te both tracks, any cant provided for or t:
track will result in an equal amount of negative cant on t!
other track.

1:

"In these circumstances speed restrictions. are usuangz
imposed for the track with negative cant, but there is alwagir
a danger that speed may be exceeded and it is generally colte
sidered advisable to reduce the cant to a minimum and impoiar
suitable speed restrictions on both tracks, te
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“ With similar flexure junctions the cant is in the same

direction and reasonably satisfactory for the conditions, but
if full cant is provided difficulties mgy arise in running out
the cant,particularly if the junction is adjacent to bridges,
level crossings or a station yard.

€.

ef DOUBLE JUNCTIONS

In double Jjunctions two tracks intersect to form a dia-

mond, the points being slightly staggered to provide the nec-

o ggeary clearance between the curved tracks, as shown in Fig.
! [ ]

Double Junctions off straight tracks may be arranged
with straight or curved diamonds; the former is the usual
tpractice in yards and sidings, and the 1latter is more usual
- in main trackwork. :
The straight crossing arrangement is shown in Fig.70,
in which all crossings are standard and the turnouts conform
t?to the standard diagrams.
d
' In the curved crossing arrangement shown in Fig, 71, a
bigger radius is obtainable with a curved crossing turnout in
conjunction with a diamond of small No., and for main track-
'éwork the extra cost of providing the curved crossing turnout
"¢ 45 justirfied.

The crossing Nos. for the diamond formed in contraflex-
igure junctions and the widths of flangeways required de-
»ypend upon the track centres and the radii.

For safety and economy in c¢rossing méintenance, curved
or ' K' crossings with 13" flangeways should not exceed No.6, and
he8traight 'K' crossings should not exceed No. 8.

11

If the radius 1s the same for each branch, the arrange-

ment is symetrical and the 'V' crossings in the diamond lie
jron the prolongation of the centre line between the approach
o track at the point of embranchment, as shown in Fig. 72.

t!

In layouts of unequal radii as in Fig. 73, the centre
line of the diamond is inclined to the side of least radius.
.The gaps in the 'K' crossings are not opposite and can there-

lifore be guarded by the guard wing of the opposite 'K' cross-
‘aling, but as the guard wings of 'K' crossings are built in-
Otegral with the .crossings, they are not adjustable for wear
)ming satisfactory guarding conditions cannot for long be main-

ained, '
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. When contraflexure double junctions occur in main track.
work, the cant for the two sets of track is in opposition ang
cannot be applied through the diamond owing to insufficient
room in which to provide suitable runouts. In these circum.
stances suitable speed restrictions must be imposed.

To provide the necessary clearance between the tracks of
contraflexure junctions the track centres of the approact
tracks must be suitably widened before the point of embranch-
ment, as in Figs. 72 and 73.

Diamonds in intersecting curved trackwork of different
radii are unsymetrical and the 'K' crossings do not lie oppo-
site each other; this is an advantage in that the gaps cap
be suitably guarded, but the arrangement of crossing and clo.
sure lengths, and the position of Joints and timbers are dif-
ficult to arrange for satisfactory trackwork conditions,

Similar flexure double Junctions shown in Fig. 7L are
avoided if ©possible as crossings of large No. are requiret
to obtain a reasonable radius for the inside curved track:
As double Jjunctions require the use of diamond crossovers,
the 'K' crossings of large No. are a constant source of dan
ger. Even if movable switch 'K' crossings are installed,
difficulties arise 1in maintaining the trackwork in prope:
alignment for the operation of the switches.

The combinations of radii and crossing No. are endles:t
and vary further with different track centres; however, th
choice of a layout will always depend upon practical track
work considerations outlined in the sections relating to dia-
monds and turnouts with due regard to the required flangeways,
crossing lengths, arrangement of joints and timber considera-
~tions. A combination of single and double junctions is showni
i Figo 75.

"POINTS

The points used in junctions vary as in turmouts accord-
ing to the radius of curvature in the layouts and the type of
layout.

In contraflexure Junctions the switches may be shorter
than in standard turnouts of the same crossing No. Similar
flexure Jjunctions wusually require longer switches +than i
standard turnouts of the same crossing No.

All standard points are straight between the apex (Set*
13,086, Fig. 98) and the heels, and the initial directionc
‘the approach track in turnouts is in line with the straight
stock rail on the right or the left side of the poincs accord
ing to the hand of the points. See Fig. 76.
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2 When both tracks are curved behind the points it frequen-
it t1ly happens that the initial direction of the approach track
~will not be in alignment with either stock rail between the
apex and the heels, In these circumstances special points
are required in which both stock rails are set or curved to
ymeet the initial direction of the approach track as shown in
} Figs. 77 and 78.

If in contraflexure junctions the radius is the same in

both tracks and the centre line of the approach track produc-

it ed passes through the P. of I. of the 'V' crossing, then the

. layout is symetrical and the set in each stock rail is the
y same.. See Fig. 79.

. Stock rails which curve inwards relative to the switch,
,as in Fig. 80, form a nasty pocket at the toe of the points
and expose the switch to severe wear. The stock rail behind
v the toe of the switch 1s soon worn on +the running edge and
{ the switch gapes at the toe thus inviting the entry of a
¢ sharp flange. Lack of support to the switch due to stock
,rall wear results in the toe of the switch being crushed and
- broken.
3£ Binding of 8 coupled wheel locomotives with serious dis-
tortion of the points will occur if the middle offset,(M.O.),
on the 18' chord in Fig. 80 exceeds 13“.
@ ' CURVED POINTS
. Curved points are used on some railway systems to over-
. come the difficulties met with 1in the foregoing examples,but
,they are at the best a compromise, and the difficulties of
maintaining the true curvature of the points 1is regarded as
i outwelghing any advantage 1in respect to the layout arrange-
ment.

It will be noted that if the switches and stock rails

{ are curved to meet the conditions in Fig. 68, for instance,

then the outer switch would be curved to the radius of the

inner curve and the inner switch would be curved to the rad-
»» ius of the outer curve.

T

1 The stock rails in Fig. 68, would be curved in the oppo-
site order to the switches, i.e., the outer stock rail would
conform to the outer curve and the inner stock rail would

¢« conform to the inner curve.

To enable the curved switches to lie snugly against cur-

- ved stock rails of a different radius, special curved machin-
ing would be required. Other difficulties are met with in
respect to clearance along the back of the open switches,
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As a compromise some railway systems curve the stock

rails to the larger radius and curve the switches to £it the b

stock rails. This arrangement, shown in Fig. 81, necessi -
tates compounding the inner curve at the heel of the curved
switch,and is probably the best solution to this problem, but
as previously stated, difficulties immediately arise in main-
taining the curvature at the points under service conditions,

Cbviously,curving of the switches increases the depth of
the pocket at M,0., in Fig. 80, and tends to intensify the or-
dinary distortion at the toe of the points.

In contraflexure junctions as.shown in Fig. 67, if the
switches and stock rails were curved to meet the requiredcon-
ditions, the switches would be curved inwards and the stock
rails would be curved outwards. This arrangement would re-
quire concave machining on both sides of each switch and of
different radius according to the radii of the curved tracks.

The.alternative adopted by some railway systems 1is to
curve tne points for one track and reverse the curvature oo
the other track at the heel of the points as shown in Pig. 82,
Locomotives with long rigid wheel base would bind in ordinary
points arranged as in Fig. 82, and the throw .of the points
required to give freedom of wheel movement would be excessive

To avoid the complications associated with the manufac-
ture and maintenance of points in which both the switches and
the stock rails are curved, it is the practice in Viectoria. to
lay the points in straight with the following curves tangent
thereto and, in re-arrangements, to compound the existing
curves to join with the new 1layout, as. for instance in the
case shown in Fig. 83.

The radii of the compound curves are always somewhal
less than the radius of the original curve. -

SPECIAL JOINT LOCATION

For double rail construction the Jjoirits are special with
outside fishplates and cast steel Dblocks in the flangeways.
Long bolts pass -through the Joint assembly and the Joints
must be located for the convenient assembly and replacement

of bolts broken in service, The observations made in res-
vect to Joints in crossovers apply also to the joint locs-

¢cions in diamond crossovers See 13,019,
‘ 335
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' INSULATED JOINT LOCATION

Insulated joints require central suspension on joint tim-

pers at 1'8" centres; the standard insulated joints are de-

signed for single rail joints and every effort should be made

to avoid track circuit arrangements which require insulated

joints in double rail construction. The location of insula-

ted joints has an important bearing on the crossing and clo-

sure lengths and the timber spacing,and very bad +trackwork

can result from the installation of insulated joints in unin-
tended positions. '

: TIMBERING

Timbering arrangements are carefully worked out for all
diamond crossovers in the Jjunctions and the plans issued must
be strictly worked to eas the omission or addition of timbers
may seriously affect the surface of the trackwork under run-
ning conditions. See 13,095,
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SPECIAL POINTS

CURVED JUNCTION —— ——SPECIAL CURVED V CROSSING

Fie. 67 THE CONTRAFLEXURE SINGLE JUNCTION

SPECIAL POINTS SPECIAL CURVED V CROSSING
OF LARGE N.

\

4

T

CURVED MAIN TRACK CURVED MAIN TRACK

Fic.68. THE SiMILAR FLEXURE SINGLE JUNCTION

/STA NDARD TRACK CENTRES

—_ ] \\

f-/ B e
( ~geTaceen | i
E= =
- B —

WIDENED TRACK CENTRES ACCORDING
TO SWITCH ANOD STAGGER OF POINTS.

Fic.69. DouBLE JUNCTIONS-STAGGERING OF POINTS
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STRAIGHT DIAMOND
USING STANDARD

I\ CROSSINGS.
o :

\ .
! T T~

\

STANOARD TURNOU:7

STANDARD TURNOUT

Fi6c.70. DousL NCT TRAIGH ROSSINGS
USING SPECIAL

1 \\\ CROSSINGS

SPECIAL CURVED CROSSING TURNOUT

Fic.71.DousLe JUNCTION USING CURVED CROSSINGS

STANDARD TRACK CENTRES CURVED OIAMOND

REVERSE CURVES —}

- — t i 1 ——|

i

: ) =
— ! ! 1 A~
REVERSE CURVES

DOUBLE CONTRAFLEXURE
WIDENED TRACK CENTRES SYMETRICAL JUNCTION

Fic.72.THe DousLe CONTRAFLEXURE SYMETRICAL JUNCTION
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STANDARD TRACK CENTRES CURVED DIAMOND

REVERSE CURVES—&
1

_71___ — 1 I— '11_* —
' ' A
R S AT
REVERSE CURVESJ
DOUBLE CONTRAFLEXURE
WIDENED TRACK CENTRES UNSYMETRICAL JUNCTION

Fic. 73 THe DousLe CONTRAFLEXURE UNSYMETRICAL JUNCTION

CURVED V CROSSING OF LARGE N CURVED DIAMOND USING
N

LARGE N° CROSSINGS
SPECIAL POINTS .
N\
/ \
\ —_—

CURVED V CROSSING OF LARGE N

Fic.74. THE SIMILAR FLEXURE DOUBLE JUNCTION

| I — DOUBLE MAIN
I\\%\s\ — TRACKS

CURVED DIAMOND
DCUBLE JUNCTION

OFF STRAIGHT TRACKS

SINGLE SIMILAR
FLEXURE JUNCTION

SINGLE MAIN TRACK

Fi.75. DOUBLE JUNCTION ABUTTING A SINGLE JUNCTION
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- = .-"_'.'_:':: P~ R.H.POINTS ““~—~\\\\
X, L.H. POINTS e =< = o
ZSTRAIGHT STOCKRAIL _INITIAL DIRECTION

Fic.76. RELATION OF APPROACH TRACK TO STANDARD POINTS

PARTLY CURVEQ SET STOCKRAIL: /—_STRAchT SWITCH
2 STRAIGHT; g><

INITIAL DIRECTION PARTLY CURVED SET STOCKRAIL

Fie. 77 CurvING Of POINTS IN UNSYMETRICAL CONTRAFLEXURE JUNCTIONS

PARTLY CURVED STOCKRAIL

—

STRAIGHT SWITCH
PARTLY CURVED SET STOCKRAIL -
~INITIAL DIRECTION

Fic. 78. CURVING OF POINTS IN SIMILAR FLEXURE JUNCTIONS

CURVES OF EQUAL RADIUS

eim——

__I__STRMGHTTQ

. CENTRE LINE

SET AND CURVING IS
THE SAME IN EACH STOCKRAIL

Fic.79. CURVING OF POINTS IN SYMETRICAL CONTRAFLEXURE JUNCT]ONS
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MIDOLE OFFSE';I'—-\ / CURVED STOCKRAIL

\

STRAIGHT SWITCH HEEL

Fic.80. CURVING OF STOCKRAIL RELATIVE TO SWiTcH

SWITCH CURVED TO SAME
RADIUS AS MAIN TRACK

—_—

—
\‘AIN'TRACK
— ——

SWITCH AND TURNOUT CURVES
COMPOUNDED AT HEEL

Fic.8l. ComPouUNDING OF SWITCH AND TURNOUT CURVES AT THE HeeL

SWITCH AND TURNQUT CURVES
REVERSE AT HEEL

ﬁ | MA/N Ll -

SWITCH CURVED TO
MAIN LINE RADIUS

Fic.82. ONE METHOD ofF CURVING POINTS

ORIGINAL CURVE—\ ‘/-‘STRAIGHT POINTS
' . g (e

S = \\:

//’E_ﬁ ORIGINAL CURVE COMPOUNDED

TO BE TANGENT TO STRAIGHT POINTS

Fic.83,THE VICTORIAN METHOD OF LAYING POINTS IN CURVED TRACK
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DOUBLE & DELTA CROSSOVERS

GENERAL
Double and delta crossovers consist of two crossovers in-
tersecting to form a diamond between the outside tracks.

When the crossovers are of the same No. and in lateral
alignment, the intersecting tracks form a symetrical diamond
central between the outside parallel tracks.

If the track centres are not +too wide the 'V' crossings
of the turnouts can be combined with the 'K' crossings of the
diamond to form two delta crossings. See 14.074.

The most common arrangement is that shown in Fig. 8.4,
which is typical of standard delta crossovers at 11'8" track
centres,

Standard delta crossings are straight and the turnout
curves must be laid in tangent to the straight switches and
the straight 'V'portion of the delta crossings as in turnouts
of the same No.

Special 'V' crossings in the diamond are curved as they
are situated within the turnout curves. See Fig. 85.

TRACK CENTRES

For track centres wider than 11'8"it is usual to arrange

the crossovers as shown in Fig. 86, in which the crossing in-

tersections are bunched at a delta in one track and separate

crossings are provided in the opposite track and in the dia-
mond.

If the track centres are very wide the overall length of
the crossovers may be too great for the required location and
a more centrally situated diamond is used with all crossings
separate as in Fig. 87.

\Where the available distance in one track is limited the
turnouts may overlap within the gauge of that track to form
the arrangement shown in Fig. 88, The delta crossing is
special in this arrangement.

COMBINATIONS

Combinations of crossing Nos., track centres and the

foregoing arrangements of double and delta crossovers are end-

less,but some occasionally met with are illustrated in Figs.89
and 90, -
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STANDARD DELTAS
The delta crossings requlred in Fig. 84 are standar
when the track centres are 11'8", and comprise two 'V' cross

ings and one 'K' crossing constructed as one delta crossing,
See 14.07L.

When standard delta crossings are laid in double or del
ta crossovers the delta piece of the delta crossing is a run
ning surface for all movements and, under traffic conditiong
its surface 1s bright 1like other running rails. ‘

SPECIAL DELTAS

In Figs. 88 and 91,the delta piece is not a running sur
face for any movement and its surface remains black under al
traffic movements, the function of the running surface an
guard edges are reversed special construction is necessar
and the crossing required is a' 'V' delta. See 14,074,

QUTSIDE SLIPS

The arrangements shown in Figs, 90 & 91 are outsid
slips; the dotted s8lip in Fig. 91 is alternate to that i
full line as there is insufficient room for the passage ¢
rolling stock through the two loops simultaneously,

For clearance reasons the track centres in Figs., 89 & ¢
should be wider +than 11'8", according to the wradii of t&
curves and the length of. the rolling stock operating. ’

DELTA DIAMOND

This arrangement, because of the special delta constrw
tion, is introduced in this ssection. It is met with occas
lonally as at Dudley 8treet, North Melbourne, See Fig, 92

In the special delta at 'A' the delta piece is a runnir
surface for the diamond +tracks, but a guard edge for t!
through track, while in the special delta at 'B' the dell
piece is a guara edge for the diamond tracks and a runnit
surface for the through tracks, The special deltas requir¢
for this layout are 'K' deltas, See 14.07L,

It will be seen from Figs. 88 & 91, that standard delt:
cannot be used where 'V' deltas are required but the distim
tion is not quite 8o clear between 'K deltas and standa
deltas because constructionally they appear to be the sam
Actually the delta piece in the delta crossing at 'A'!
smaller than that in the delta crossing at 'B', Fig. 92; th
is necessary to establish correct gauge through all tracks,
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If a pair of standard deltas were laid in the delta dia-
mond Fig. 92, the through track would be 12" tight to gauge
when the diamond tracks were at neat gauge.

Trackwork involving the use of delta crossings is costly
to construct and frequently difficult to maintain.

Heavy wear through one track may render the delta cross-
ings quite unserviceable as the guard rails, being built in
as a part of the crossings, cannot be adjusted for wear, and
re-gauging the crossings for the worn conditions will adverse-
ly affect the gauge for the other two tracks with the possi-
bility of derailment and the certainty of heavy crossing wean

Whenever practicable 1in re-arrangements, double cross-
overs using delta crossings are being replaced by two single
crossovers, as in Fig. 93,

It is probable that for 94 and 107 1b. trackwork, only
one standard delta crossing will be provided for general
trackwork necessitating the use of delta crossings, and that
this crossing will be a No. 8.7 rail-bound manganese-insert
delta crossing of 107 1b. material,

INTERSECTION DISTANCES
The intersection distances from the knuckle of the delta
crossings to the P, of I, of the special 'V' crossings are.
measured along and at right angles to the parallel tracks.
Intersection punch marks will be impressed at the running
edge of all delta crossings during manufacture.

As the rails used in the construction of delta crossings
have an appreciable curvature at the point of setting it will
be evident that the crossings do not gauge at this point.
In delta crossings of standard Nos., the loss in alignment at
the P, of I. is approximateiy 3/16" and while the longitudin-
al position is correctly indicated by the punch mark the lat-
eral position is out in space as shown in Fig. 9.

GUARD RAILS

To guard the two 'V' crossing gaps in delta crossings, a

long guard rail is employed in preference to two short stand-

ard guard rails, The present standard delta guard rails are

22'6" long and provide sufficient length of 13" flangeway for
the required guarding of the 'V' crossing gaps.

Delta guard rails must not be confused with  the 22'6"
speed line ward rails which do not provide a sufficient
length of 13" flangeway to properly guard the 'V' crossing
gaps of the delta crossings. See 14.098-14.099,
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The delta guard rails must be placed centrally opposite
the knuckle of the delta crossings.

GAUGE

As mentioned in respect to 'K' crossings in diamonds,
when the No. of the 'K' crossing portion is small there is
no advantage in laying such crossings tight to gauge.

A delta crossing is always stamped with the No. of the
'V!' crossing portions. The No. of the 'K' crossing portion
is approximately half the No. stamped on the delta crossing,
Thus the No. of the 'K' crossing portion of a No., 8.7 delta
crossing is No. U4.29 for which tight gauge is unnecessary.

If delta crossings are lald tight to gauge the standard
guard rail gauge of 5'1i"is reduced by the tightness to gauge
and the noses of the 'V' crossing portions are exposed to
heavy blows and rapid wear.

CLOSURES

Particulars of closures and Joint arrangements have not
as yet been fixed,but standard diagrams will be issued in due
course,

In delta crossovers the turnout curves run through the
special curved 'V' crossings in the 6 ft. way and the short
closures between these crossings and the delta crossings are
curved to turnout radius.

DOUBLE DELTA CROSSOVERS

Double delta crossovers consist of four crossovers inter-~
secting in pairs to form four diamonds between the outside
tracks, A typical arrangement is shown in outline in Fig.95
and from a traffic movement viewpoint 1is very convenient.

When the track centres are the minimum and clearance has
to be provided for parallel movements,many difficulties arise
in practical construction,and in certain combinations of
crossing Nos. and track centres, the 'V' crossings lie oppo-
site to one another and cannot be guarded,

Double delta crossovers should always be manufactured as
a complete layout to carefully prepared designs, and the lay-
out be shown to assemble to alignment and gauge before deliv-
ery for installation.

From a trackwork viewpoint such layouts are to be avoided
as the joint and +timber arrangements are most difficult to
arrange and maintain, .
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It will be appreciated that while the 'K' crossing con-
ditions in respect to the length of gaps are good,the reverse
is the case with the 'V' crossings as the 'V' crossing Nos.
are large and block arrangements afford little support to the
crossing parts.

SURFACE

The bunching together of crossing intersections in delta

crossovers considerably affects spot cross levels owing to
the drop at the noses of the crossings.

Oscillation is set up as the wheel flanges engage the
guard edges and throat openings of the delta crossings,and if
the cross levels are not regular there is a danger of a wheel
in rigid frame vehicles mounting at the nose of the 'K'cross-
ing portions., :

Vehicles with small wheels 1n frames under restraint from
the main frame, like the pony wheels of certain locomotives,
are most likely to mount. See 13,045,
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STANDARD DELTA CROSSING\ SPECIAL CURVED V CROSSING

CLOSURE\

TRA rg CENTRES STANDARD POlNTS>
i

|
|
\-ct.osum: |
|

SPEC!AL CURVED V. C.ROSSINC.l STANDARD DELTA CROSSING

Fic. 84. THE STaNDARD DeLTA CROSSOVER AT 11-8"TRack CENTRES

SPECIAL CURVED V CROSSING SPECIAL CURVED V CROSSING

|
STRAIGHT '
1

SHORT CLOSURES STRAIGHT DELTA CROSSING

F1¢.85. THe Special V CROSSINGS IN A DELTA CROSSOVER

SPECIAL CURVED V CROSSING ’ STANDARD DELTA CROSSING
7 / /SPECIAL CURVED V CROSSING

e A

Vv caosswc/ Vv CROSSING
K CROSSING

Fic. 86. THE STanDARD UNEQuAL DeELTA CrROSSOVER
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v cnossmc.——\ K CROSSING
SPECIAL V caossmc—\ / /—v CROSSING

VERY WIDE
TRACK CENTRES

VCROSSING—/ / \ \—SPECIAL V CROSSING
K CROSSING Y CROSSING

Fi¢.87 The DouBLe CROSSOVER

ADJOINING . SPECIAL V
—_—
%\
v caossmc.———/ ' L Z-—v CROSSING
SPECIAL V CROSSING K CROSSING
Fic.88. TH CROSS0OV
STANDARD POINTS R.H. : STANDARD POINTS R.H.

A TANDARD DELTA CROSSING
SPEc.lALCURVEOVCROSSIN7 /5 NDARD DELTA C

—— 7

/ ZSPE(.',IAL CURVED V CROSSING

STANDARDO POINTS R.H. STANDARD POINTS R.H.

STANDARD DELTA CROSSING

Fi1c.89. A Seecial DeLta CROSSOVER
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———

STANDARD POINTS L.H. STANDARD POINTS RAH.
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— : - —1

WIDE TRACK ‘
CENTRES

! —3

STANDARD DELTA CROSSING-/ \—STRMGHT Y CROSSING

Fic.90. THE OuTSIDE SLIP. USING STANDARD DELTA CROSSINGS

STRAIGHT V CROSSING SPECIAL DELTA CROSSING

STANDARD POINTS L H:

o
— —

s e T

K CROSSING MOVEMENT

Fic.9l. THe OuTSIDE SUP USING A SpeciaL DetTta CROSSING

SPECIAL K OELTA CROSSING

\

\‘\.__A

THROUGH

V CROSSING

Fic.92. THe Derta DiamonD
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TSTANDARD PARALLEL TRACK CROSSOVER RIGHT HAND

—— ———T
\\\l 1”//\//,

STANDARD PARALLEL TRACK CROSSOVER LEFT HANDl

Fic.93. THE REPLACEMENT OfF A DeLTa CROSSOVER BY SINGLE CROSSOVERS

ACTUAL POSITION OF THE
POINT OF INTERSECTION

UNCH MARK

OELTA CROSSING WING RAIL

F16.94. THE L 0SS IN ALIGNMENT AT THE POINT OF INTERSECTION

/ RIGHT HAND POINTS : LEFT HAND POINTs—\‘

<
<

\_— [—~~

\ LEFT HAND POINTS RIGHT HAND POINTS-//

F1c.95.THe DouBtLe DeLTA CROSSQVER
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LEADS & iINTERSECTION DISTANCES

GENERAL .

In the design, construction and installation of specig
trackwork,various leads and distances are used in associatiq
with different radii and crossing Nos.,

—

Mechanical trackwork engineers are concerned with sever.
al types of leads and lead distances in design, and the manu
facturers are concerned also with some of these distances an
other practical lengths,

Movements engineers and surveyors are concerned with over.
all dimensions, intersection distances and crossing Nos. o
equivalent angles,in arranging the layouts and fixing the pos
ition of pegs for the information of trackmen.

Trackmen are concerned only in the practical disfancm
and ldentiflcation of pegs to enable them to properly install
the layouts and maintain them in the intended positions,

ra NN N

An appreciation of the oprinciples governing the arrangemen

of trackwork is,however, essential to avoid misunderstanding
and errors in the actual work and in subsequent maintenance,

Standard layout diagrams show the position and purpos:

of the pegs to be driven for the information of the trackmen
but R.P's are fixed on the site by the surveyor according tt .

local conditions, and the surveyor is responsible for indica

ting to the trackman-in-charge any unusual position of th

R.P's. See 19,13, Figs. 12 & 13.

The following brief’® description covers in general th
various leads and intersection distances used in trackwork

THEORETICAL LEAD .

The theoretical lead (Th.L.) is a distance from the tan
gent point or (T.P.) of a uniform turnout curve to the poin
of intersection or P. of I. of the 'V' crossing, measure
along the straight main track, as shown in Fig. 96.

This lead is divided into two sections : -

1. Switch lead (S.L.) or distance from T.P.to heel of switch

2. Crossing lead (C.L.) or distance from heel of switch i
P. of I. of the 'V' crossing.
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Theoretical and switch leads are only applicable to turn-
outs having fully curved switches and curved 'V! crossings,
and do not apply to turnouts in which straight switches and
straight 'V' crossings are used. See 13,001,

The crossing lead, because of its use in so much of the
old trackwork, has been used, with adjustments to curvature,
in the 1938 and 1942 standard Nos. 7.52, 8.7, and 9.73 turn-
outs off the straight track.

This lead is longer than is necessary for the arrange-
ment of a true curve from the heel of the straight switches
to the mouth of the straight 'V' crossing,and therefore short
lengths of straight occur adjacent to the switch heels, as
shown on the standard diagrams and indicated in Fig. 97.

The term 'lead' has been widely used to define different
distances in respect to the whole or parts of a turnout and
sometimes to describe the complete turnout, but there seems
little doubt that the term 'lead' as originally used indicat-
ed only the position of the 'V' crossing in advance of the
switches.

Although straight switches are, in general, standard in
Victoria, there are special layouts in which, by necessity,
partly curved switches are used, and curved crossing turnouts
.occur still more frequently. For these special 1layouts
other leads and distances are in general use,but owing to con-
structional differences on the various railway systems, these
leads and distances are differently defined.

In so far as Victorian Railway practice 1is concerned,
the following definitions apply : -

THE LEAD

The lead 1is a distance from the heel of a straight

switch to the P. of I. of the 'V' crossing measured along
the straight track as shown in Fig. 97.

In similar flexure and contraflexure junctions the lead
is measured at right angles to a line drawn through the heels
.of straight switches to the P. of I, of the 'V' crossing as
shown in Figs. 99 & 100.

When the switches are partly curved in similar flexure
and contraflexure Jjunctions, the lead is measured at right
angles to a line drawn through the switch point of curvature

or S.P.C. as shown in Fig. 101. See 13.055.
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It was once the practice for the trackman to range mn(c
the lead with a string line and locate the crossing, the ini-
tial setting of the timbers and the alignment of the curv
from this line.

WWhen the layouts were curved the lead wascalled the tan.
gent line and was similarly used to 1locate the crossing, the
timbers and the curve alignment. See Figs. 102 & 10_’;.Wj

Surveyors do not use the lead in setting out, but use h%?i
stead the tangent lengths and angles at the centre line of
tracks. ' (

:

POSITION OF POINT OF INTERSECTION
In the old plated 'V' crossing the position of the P. of
I. was indicated by a hole drilled through the foundation
plate, but in standard blocked crossings® the P. of I. is not(t
marked and its location has been found to present difficulties
to trackmen, particularly when worn serviceable crossings of
non-standard length and special curved crossings are being in-
stalled. (
C

To avoid mistakes in the location of the P. of I. and in
the length of closures,it has been the practice since 1930 to
show on standard diagrams the distance from the P, of I. ¢
the nose of the 'V' crossings. This distance varies with
the No. of the crossing and the weight and type of crossing.
See 14.079. v

The practical distance shown on the 1942 diagrams isS'
from the heel of the switch to the nose of the 'V' crossing
and applies only to the 94 and 107 1b. turnouts.

s

Particulars of distances from switch heels to noses of s
'V' crossings are set out in Table 13,085,

SWITCH POINT OF CURVATURE

The switch point of curvature or S.P.C. may coincide
with the heel of +the switches or be situated in advance orz
behind the heel, depending upon the design of the turnout, as
follows : - 3

(a) If the S.P.C. is 1located somewhere in the switches, the
switches are partly curved and the curve is continuous or
compounded with the turnout curve. See Fig. 104A.

(b) When the S5.P.C. is located at the heel, the switches arel
straight and the turnout curve commences at the heel. t
See Fig. 104B, ' 353
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(c) Where the S.P.C. is located beyond the heels there will
be some straight behind the heels before the turnout
curve commences as in the 1938 and 1942 diagrams. Sece

¢ Fig. 104LC.

CROSSING POINT OF CURVATURE
¢ The crossing point of curvature or C.P.C. may coincide
*with the mouth of the 'V' crossing or be situated before or
beyond the mouth depending upon the design of the turnout as

ffollows -

(a) If the C.P.C. 1is 1located before the mouth of the 'V’
crossing, the wing of the crossing is straight and there
will be some straight between the crossing and the turn-
out curve. See Fig. 105A.

(b) When the C.P.C. is located at the mouth of the 'V' cross-
ing the wing of the crossing is straight, but the turnout
curve commences at the mouth of the crossing. See Fig.
105B.

9 Yo 00 o .2 O

(¢) When the C.P.C. 1is located beyond the mouth of the 'V’
crossing the wing is curved or partly curved and a follow-
ing curve may be continuous or compounded with the turn-
out curve. See Fig. 105C.

— ) O S

TRUE LEAD
The truelead (T.L.) is a distance from the apex of the
;switches to the P. of I. of the 'V' crossing.

g

This lead is the basis of modern (straight-switch,
straight-crossing) turnout design and is divided into three
 sections : -

1. A distance D' from the apex to the point of curvature of
switch or switch P.C.

2. A distance D2 between the switch P.C. and the crossing
POCO

w2 Ta L

3. A distance D3 from the crossing P.C. to the P, of I. of
. the crossing.

All these distances are measured at right angles to a
21line drawn either through the heel of the switches or through -
the switech P.C, as shown in Figs. 98, 99, 100 & 101,
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ADJUSTED LEADS :
Leads which are varied from the true length required f°u

the exact arrangement of switch angle, regular curvature gy
5

crossing No. are defined as adjusted leads.
Adjusted leads occur generally in three ways : -

1. When straight switches and straight crossings are 1lgj
within a lead calculated for curved switches and curve
crossings-as in the case of the standard No. 7.52, 8,7
and 9.73 turnouts in which a short 1length of straight i
inserted adjacent to the switch heel asexplained in 13.07;

S

2. When switches and crossings have been laid to join wit
other trackwork without close regard to the calculate
lead,as in some existing ladder turnouts leading to track
at other than standard track centres.

-

In some cases, to avoild the use of very short closures he
tween the stock rails and the 'V' crossing in advance, |
was the practice to bring the points forward to fish wn
the 'V' crossing and lengthen the lead accordingly. Thi t
practice has now been abandoned to enable the use of star &
dard welded closures, as explained in 13.007.

Special stock rails are now pfévided of a length suitab] C
for the layout, See 14,003, 5

3. lthen switches of other than the required length have be:
laid in leads designed for a given length of switch,as |
cases where 15'9" swi@ghes have been used in No.7.52 tun
outs and 18'0O"switches have been used in No.8.7 turnout:

l W L.

This arrangement was used to some extent in re-laying:
the North East maln tracks for the purpose of reducing ﬂf‘
distortion of the points under the action of the big loc«
motives.

LEAD VARIATION -
Under different conditions the leads and distances DI
and D3 may vary together or separately in turnouts and Jun
tions of the same No. as follows : -
1, Using different switch angles (the angle or rate of |-
awitch depends on the length of the switch and the he
spread).

2. Using curved or partly curved switches,
355



gfu. Combination of 1 and 3, or 2 and 3,

e
|?'

it
73!

3. Using curved or partly curved crossings.

13.077

5. Combination of 1 or 2 with straight 'V' crossings.

STANDARD TURNOUTS OFF STRAIGHT TRACK

y The 1leads (switch heel to P. of I.) used for the
‘U gtandard turnouts are as follows : -
Turnout No, 7.52 8.7 9.73
Lead 55'L.1/8" 63'11.1/16" | 71'5.11/16"

Ri
€
ks

The switch length and distance from the switech heel to

the nose of

crossings of the different

service are shown in Table 13,085,

weights

and types in

MAIN TRACK TURNOUTS

Main track turnouts are now designed with 22'6" switches
to permit the passage of 8 coupled wheel locomotives without
switeh distortion.

The true lead is used in the arrangement of these

turn-

outs, and curved crossings are sometimes necessary to provide
suitable curvature in the turnouts.

The distance from the switch heel to the nose of cross—

ing measured along the straight main track 1s as follows for
o4 & 107 1lb., material.

Turnout No. Switch Distance Radius
Straight Heel to of
Crossings Length Nose Outer Rail

8,7 22'6" 67'3.1/4" 6Ll,, 882"
9.73. 226" 74t6.1/4" 826.072"
Turnout No. Switch Distance Radius
Curved Heel to of
Crossings Length Nose Outer Rail
8.7 22'6" 71'5.9/16" 752.153"
9.73 22' 6" 78'6.1/2" 946.937"
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'SPECTAL TURNOUTS

The leads and radii for straight-switch straight-crossin
turnouts of special No. are worked out exactly by the TRy
LEAD method as required; these values have been graphed {
enable approximate leads and radii to be read by inspectiop

DESCRIPTION OF GRAPH

This graph is shown in Fig. 106, and although not suf
ficiently accurate for the final design of trackwork layouts
this information enables a rapid comparison of lead distance
and radii with crossing Nos. etec.

The lead distances shown on the graph are from the S.p
C. (at the heels, see Fig. 104B) to the C.P.C. (at the mout
of the 'V' crossing, see Fig. 105B). This is distance)
shown in Fig. 98.

The graph consists of four scales which are as follows:

(1) Switch Length. This is found on both the left-hand ax
the right-hand sides of the graphs.

(2) Crossing No. This is found - on the bottom of the graph

(3) Turnout Outer Rail Radius. These are the 1lines curviy
from the top 1left-hand corner of the graph toward th
lower right-hand corners.

(4) Lead Distance D2, These are the lines curving from th
top right-hand corner of the graph +towards the botta
left-hand corner,

USES OF GRAPH
: Data found by reading off

Given Data Graph
1.3witch length end Crossing No. Lead Distance D2 and radlw
2.Switch length and radius Lead Distance D% and Cross
ing No.

3.8witch length and Efad
Distance D°< . Radius and Crossing No.

The use of the graph for the determination of switc!
length having regard to speed of trains is beyond the scop
of this Course and is a matter for -the Mechanical Trackwor:
Engineer.
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TYPICAL EXAMPLES
If a 22! 6“st1tch be used with a No.15 crossing, the lead
distance D and the radius of the turnout can be found as
follows : -~

From 22'6" switch length project a line horizontally
across the graph till it intersects the vertical 1line
projected up from No., 15 crossing.

It will then be seen that the radius of the turnout lies
between 2100' and 2200' and by proportion it is approxi-
mately 2175°'.

The lead distance D? will be seen to lie between 100' and
110' and by proportion is approximately 101'4",

Therefore with a 22'6" switch used with a No.15 crossing
the radius is approximately 2175' and the lead distance
2 (Fig.98) is approximately 101'L",

If a 16'6" switch be used with a radius of 700' the lead
distance D2 and the crossing No. can be found as follows:-

From 16'6" switch length project a line horizontally as
before until it intersects the 700' radius line; by pro-
Jecting this intersection down to the bottom scale the
crossing No. will be found to be No. 8.90. Also the
lead distance D will be seen to lie between 50' and 60',
and by proportion is approximately 59'0".

Thus a 16'6" switch used with a radius of 700' requires a
No. 8.90 crossing and a lead distance D2 of 59'0",

If a 15'0" switch be used with a lead distance chﬁ‘SO'O"
the radius and crossing No. can be found as follows : -

From a 15'0" switch 1length project a line horizontally
as before until it intersects the 50' lead distance
line; by projecting this intersection down to the bot-~
tom scale the crossing No. will Dbe found to be No.7.6L
and the radius will be seen to lie between 500'and600".
By proportion it will be found to be approximately 510°.

Therefore, if a 15'0" switch be used with a 50'0" lead
distance D2 the crossing required is No. 7.6L and radius
iS 500' .

The necessary lines as described 1in these examples are
shown on the graph Fig. 106.
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“JUNCTIONS
As in the case of special turnouts the leads and radii
Junctions are worked out as required,but graphs have been p
pared to enable approximate values to be read by inspecti;

DESCRIPTION OF GRAPH
A typical graph is shown in Fig. 107 and is for 22
Straight Points and Straight Crossings.

'The graph consists of four major scales : -

(1) Crossing MNo. This is found on the left-hand side of t
graph. '

(2) Main Line Radius, Similar Flexure Junctions. These ¢
the lines curving from the top right-hand corner of
graph toward the lower left-hand corner.

(3) Main Line Radius, Contraflexure Junctions, These are i
lines curving <from the bottom left-hand corner of!
graph toward the top right-hand corner.

(4) Turnout Radius. This 1s the sliding scale along the I
tom of the graph. ™he scale is shown this way so as £
separate the main line radius lines. The turnout ralj
are the figures on the right-hand end of the scale and iv;
figures on the left under scale column represent the pitl
ticular main line radius being used. u

USES __OF GRAPH
This graph can be used in two ways, namely : - by
r‘

(1) Given crossing No., main line radius and type of junctu
the turnout radius can be found.

pz

(2) Given main line radius, turnout radius and type of jmg;
tion, the crossing No. can be found.

TYPICAL ©®XAMPLE a-
(1) A set of 22'6" straight points is to be used with a No. i

straight crossing 1in a similar flexure junction. Tt
main line radius is 3000°'. ‘
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To find the turnout radius proceed as follows : -

D From No.12 project a 1line across the graph horizontally
1t i1l it intersects the 3000' similar flexure main line
radius line. From this intersection drop a vertical line
down to the turnout radius scale till it intersects the
3000' scale column line, It will then be seen that the
1 turnout radius lies between 800' and 1000',and by propor-
tion is approximately 910'.

(2) A set of 22'6" straight points is to be used in a contra-
flexure junction. The main line radius is 2000' and the
turnout radius 800°'.

To find the crossing No. required proceed as follows :-

¢ From the intersection of the 2000' scale 1line with the
Tt 800' turnout radius line project a line vertically up-
wards until it intersects the 2000' contraflexure main
line radius line on the graph. From this intersection
project a line horizontally across to the crossing No.
scale. It will then be seen that the crossing required
-t is a No. 8.20.

-

JUNCTION LEADS
be The lead in a curved junction differs in length slightly
s from that of a turnout off the straight, but for isolated
al junctions this difference is of no practical importance pro-
tvided that suitable closures are available. When however,
ptthe junction forms part of a layout the TRUE LEAD must be

used to enable alignment and gauge to be established.

It was formerly the practice to select an exact radius
for the minor junction track and in combination with the known
radius of the main curved track to calculate the required
crossing No. This practice necessitated the construction of
many special No. crossings, which in turn required special
patterns and special workshop methods and equipment, thereby
adding to the cost of the crossings and slowing down the rate
Uof production.

i¢

This practice has now been reversed and from diagrams a
,Standard No. crossing is selected to provide a suitable rad-
+'ius for the minor junctions,and the turnout radius is calcula-
Tted from these particulars.
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The lengths of closures are calculated at the runnj
edge and allowances are provided for 1loss or gain In curvi
and setting rails. Curving of the selected No. crossing
effected during manufacture, and the closure rails of 9L Y
and 107 1b. main trackwork are cut, curved and bored res
for installation. '

INTERSECTION DISTANCES |
When one or more tracks cross through other tracks i
running edges of the rails meet within the crossings at t
Point of Intersection or P. of I. In all intersecting trac
work the accurate location of the crossing intersections is
necessity to ensure correct gauge and guard rail gauge.

PARALLEL STRAIGHT CROSSOVERS

The intersection distance in crossovers between parall
straight track is measured along the straight track from i .
nose of one 'V' crossing to a point square off the nose:
the opposite'V'crossing,as shown in 13.025,Fig.28. See 13.02 -

Space will not permit of tabulating the nose to nose di
tances for crossing Nos. of different weights at wvario
track centres,but for standard crossings reference to the fd
lowing table and Table 14.079 will provid® the data require

CROSSOVERS BETWEEN PARALLEL STRAIGHT TRACKS.

INTERSECTION DISTANCES

Track Crossing Nos
Centres 7.52 8.7 9.73 . 12 15
1ren | 8'5:2 | 9MogE | 1'yr | 13'9 3 | 17'3 ]
" | " '
12'0" | 10'11; 1279" |ty 17'9 3 | 22'3
12tan 4501 2| 18'6:2 | 20'9k2" | 2509 2 | 32'3 )
13'0" 18'5 %ll 21'5 %ﬂ 2)_‘_'0 )%H 29'9 gu 37'3 1\‘
150" | 33'6 1 | 38M072 | u3'6 3 | s3'9 3" | 67'3)
3

61



iy
ir

13.083

Lxample: -
Determine nose to nose distance for a parallel straight

i track crossover at 12'0" track centres using No. 7. 52 60 1bs.

at

:

'D! class 'V' crossings.
From 13.082 Intersection distance = 10'11. 5/16"
From 14.079 Nose to P. of 1I. = 2.3/4"
Nose to nose distance =
Intersection distance - 2 times P. of I. to nose.
Thus : - 10'11, 5/16"
-2 x 23/4" = 5.1/2"
Nose to nose = 10' 5.13/16"
If a crossover 1s met with in which the track centres
are non-standard, the intersection distance can be found as
follows : - ‘

1. Under the particular crossing No. take the intersection
distance for the next lowest track centre.

2. Add the product of the crossing No. and the distance by
which the actual track centre exceeds the next 1lowest
track centre in the table.

Example : -
To find the intersection distance for a No.8.7 cross-

over laid between parallel straight tracks at 11'10" track
centres. ’

For No. 8.7 crossovers at 11'8"
track centres, intersection dis-
tance is .o . 9'10.3/16"
Difference 11'10" -~ 11'8"'is
2 1inches.
Product of crossover No. and
difference 3in track centresis
8.7 x 2 = 17.4 1inches = 1' 5,13/32"

Required intersection distance is 11 3.19/32"

As the P. of I. cannot be located in practice to nearer than
1/16", the following decimal and fraction equivalents may be
worked to : -

inches inches
o1 3/32 inches .5 1/2 inches
.2 3/16 inches .6 19/32 inches
3 5/16 inches o7 11/16 inches
’ .8 13/16 inches
.L  13/32 inches .9 29/32 inches

%62



13.084

DIAMOND CROSSOVERS —

When straight tracks intersect two or more parallg
straight tracks to form diamond crossovers as in Fig.108, ty
intersection distances A, C, and D, can be found as follows:-

A or C
D

Gauge x Crossing No.
(Track Centres - Gauge) x Crossing No.

W
Distance B can be found approximately with sufficient accup-
acy for emergency installation of crossing of greater numbeT
than No., 4 as follows : -

1

B = Qauge -+ twice the Crossing No. ;

ia

Example : -~ h

To find the intersection distance for a No., 8.7 doublr

track crossover at 12'0" track centres. B

A or C = 5,25 x 8,7 = 45.675" = us' 8.3/31
D = (12 =~ 5.25) X 8.7

= 6.75 x 8.7 =  58.725' = 58" 8.1/

2 | L

— . - ) - 1" IS

B = 5% BT = 0.3017 = 3. 5/8 :

In diamond crossovers of lesser number thén No. L, thE

'V' and 'K' crossings fish together, closures are not requirf,

ed and data for emergency installation is therefore not inr

cluded in these papers. r

-

V!

|

S

1

I

}

b
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13.085
le ’
£ : STANDARD TURNOUTS. HEEL TO HOSE DIMENSIONS
S {—
NO. 7.52 TURNOUTS
80 0 90AS 1100 P SLAS
Weight| 60D | 60AS | 60AS | 80AS | 90AS [110AS fO0OAS {10AS [107AS
up -
beType 1921 | 1935 1928 | 1935 1929 | 1942
Switch
1ength 15!0! 15'0" '15'0" 13'6n 13|6n 13'6" 13!6n 13!61. 15'0"
Dist-

ance  [55'6 "ls5%61g| 55178 | 5565 |55'68 |55'7 | 55" 5517 | 55'9kF
ee o}

blinose
5 NO. 8.7 TURNOUTS
80 0O S0AS {100 P 9LAS
q6Weight 60D | 60AS | 60AS | B0AS | 90AS 110AS 1OOAS [110AS |107AS
Type 1921 | 1935 1928 | 1935 1929 | 1942
[Bwltch
length 15!0" 15'00' 15 'Ou 15!9!! 15|9n 15v9n 15'911 15!9;: 16'6"
g? Diit- 6u' _%n &'1£' 6&'5-%. 6)4'21" 6L;_'2 7.! 6&'3-26" 6L¢' g &'zgt 6&'55"
T & 5 ] 76 ie| 4 31 %%
nose
NO, 9.73 TURNOUTS
80 0O 90AS 100 P 9LAS
Weight| 60D | 60AS | 60AS | 80AS | 90AS [110AS [IOOAS [110AS [107AS
Type ) 1921 | 1935 1928 | 1935 1929 1942
Switch
length| 15'0" [15'0" | 150" {18'0" [18'0" | 18'0" [18'0" | 18'0" | 16'6"
anes” 71 '9? 71'6%" 71'10%' 71'9%' 71 '95" 71'10%' 71'91%" 71%0%' 72Mn
heel to 1 1 1
.Inose
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AHEEL.S
STRAIGHT [ ] TRACK
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SWITCH LEAD CROSSING LEAD
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THEORETICAL LEAD

Fig.96. THE THEORETICAL, CROSSING AND SwiTcH LEADS

- LEAD >

7~ SHORT LENGTH OF STRAIGHT

TOE
HEELS
POFI

J

STRAIGHT V CROSSING

STRAIGHT POINTS

Fic. 97. THE LENGTH OF STRAIGHT ADJACENT TO THE HEEL

- T.L.; -
TRUE LEAD
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o S j 2
<« B
|
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STRAIGHT POINTS % l
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STRAIGHT HEELS

F16.99. THE LEAD OF A SIMILAR FLEXURE JUNCTION USING STRAIGHT POINTS
l<— | EAD—————=

-

HEELS
STRAIGHT POINTS

Fie.100. THeE LEAD OF A CONTRAFLEXURE JUNCTION

1

APEX
(o] X

e
POFL |

PARTLY CURVED POINTS

r
Fic.10l. THE LEAD OF A SIMILAR FLEXURE JUNCTION USING CURVED POINTS
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e

T'\/HEELS
-

RADIUS

1okt

Fic.102. THE TANGENT LINE OF A SIMILAR FLEXURE JUNCTION '

RADIUS
/RADlUS

[«-L.EAD OR TANGENT LINE

TOE

A

RADIUS

HEEL

F16.103. THE TANGENT LINE OF A CONTRAFLEXURE JUNCTION
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Fic.105. THE THREE _PosITIONS OF CROSSING POINT oF CURVATURE
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TIMBERING

ARRANGEMENTS , '

In trackwork layouts the wheel 1loads pass over two o1
more pairs of rails closely spaced, and a strong track struc-
ture is necessary to distribute the loading on the formation.
For this purpose sawn timbers of heavy section and 1lon
lengths are required,and 12" x 6" timbers are now used in al.
standard layouts.

It is frequently difficult to properly pack timber
under crossing work, and under these conditions the crossin
timbers are required to act as beams for a portion of thei.
length. Timbers of 12" x 6" cross section are rather spring
under these conditions and 10" x 7" would be better suited t
the purpose, but as this is not a regular size 10" x 8" haw
been considered and are at present under test at Tallarook.

The length of the timbers vary according to the layoui
and the proximity of other trackwork; <the longest timber
generally used are 20'0Y, Timbers are purchased in length:
increasing by increments of 6", and it is now the practice t
lay the timbers with their ends in alignment with the straighi
track rail in all turnout trackwork, and with the outer rail:
of curved trackwork.

The former practice of cutting the out ends to eque!
length for the inner rail of turnouts and other curved track
work has been discontinued., With the full ballasted trac
work now installed, this work, originally done for neatness,
contributes nothing to the appearance of the trackwork.

Spacing of the timbers in trackwork 1 i on-
siderable importance, and neglect in this riggﬁgscagsogiycf&
sult in the rapid destruction of expensive trackwork.,  Bé
cause of the position of the joints in trackwork it is nob
elways possidle to arrange equal spacing, but in designin
the layouts it is the practice not to exceed 2'3" centre ¢

centre. The closest permissible T t
centre at joints. spacing is 1'8" centre

In selecting the timbers for the i
gracggorkh layouts it will usually be oot
orethought to so place the timbers that knots gum vei an
other imperfections do not 1lie immediatelysﬁnder viigsraﬂ
seat or where fastenings are to be secured.,
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i In some instances it is not possible to obtain a satis-
Tactory arrangement of timber spacing between joints, and to
gmprove the uniformity of loading on the formation the tim-
jpers are spaced to permit an occasional joint being central-
1y supported on a through timber. =

1 Uniformity of timber spacing may be of more  importance
Jhan uniformity of 1length in the crossings, and in special
¢rossing work this is frequently a deciding factor in fixing
the lengths of the special crossings and the positions of the
joints,

: Under insulated joints the timbers must always be spac-
®d 1'8" centre to centre and equi-distant from the joint cen-
fre.,

: Through timbers are invariably provided at the joints
and, as far as possible, alternate through timbers under the
frossings and guard rails to ensure an adequate tie across
$he gauge at the gaps of the crossings.

; The former practice of placing a timber directly under
ghe nose of crossings has been discontinued with the new
fndermachined crossings, but 1is still necessary with old
‘8tandard crossings which rely largely on the support afforded
by the timbers to maintain the crossing nose at the correct
feight relative to the crossing wing rails.

i Solidly packed timbers placed directly under the nose of
4 crossing form an anvil upon which the crossing nose rail is
fruised and flattened down, for at this position wheels are
funning off the crossing wing rail with more or less impact
fﬁcofding to the condition of wear on the treads of the
Jeels, : .

POINTS

] Timbers under points should be of the best quality, but
4T there is a choice of soundness between the ends of the
imbers the better ends should be placed under the straight
't90k rail to afford good fastening of the point chairs

'hich have to take the whole of the side thrust on the diver-
ing point blade.

Timbers at the toes of points are frequently required to
fXtend, usually on one side, for the support of point operat-
40€ mechanism; +the arrangements of these timbers vary ac-
ording to requirements, and those commonly in use for hand
orked points are shown in 16.19, Fig. 16. Other special ar-
angements are required for which detail drawings aresupplied.
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For safety and for the free movement of points the tim-
bers under the points should be of full section, straight an
without wind.

The timber spacing under the new 94 and 107 1lb. point.
has been reduced to afford more s0lid track conditions an
the timbers adjacent to the heel timber are closely spaced t
improve the support at this important position.

The stock ralls in earlier standard points are incline
at 1 in 20, and to fish with the vertical closure -rails it
the layouts, it is necessary to run out the 1 in 20 incline-
tion to vertical on the three timbers behind the point hee
by reducing the adzing by 1/16" at each timber.

When points with 1 in 20 inclined stock rails abut
crossing work with vertical rails as in Ladder Turnouts,13.012
Fig. 12,it is necessary to run out the 1 in 20 inclination by
reducing the adzing by 1/16" over the three timbers next t
the joint timbers.

In 90 and 110 1b. points the former practice was t
check the three timbers under the vertical stock rails behin
the heels to gradually let the closure rails down to the tim-
bers. The heels of +the point blades in 90 and 110 1b
points are 3/16" higher than their stock rails and the dept.

of checking was decreased by 1/16" over the t i e
hind the point heels. hree timbers b

As lug plates with various thickness of step,See 1L.113
are now standard for this purpcse with 94 anad 10% 1b. pointe
they should likewise be used with any 90 or 110 1b. point
in future installations in preference to checking-uuaiimber&

TURNOUTS

. '3? mentigned in respect to the turnouis
e crossings are, where practicable, sl ie ab
right angles to the centre line of the 'v! crgg:gngoanélihm
afford more even support across the gauge for either track
In effecting this slew several timbers adjacent to the cross-

ing timbers are gradually slewed ro ;
angle timbers, as shown in Fig. 109, und to meet the righ

, timbers under

Long timbers are continued past 1yt
turnouts to a .position where twop8'0" zgge .
with ends abutting. per

crossings 1#
8 can be lal
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1 Interlacing of timbers in trackwork 1layouts is not per-
hitted in new work, though commonly in use years ago, and an
pxample of this arrangement in the case of a turnout is shown
in Fig.110. With interlaced timbers it is not possible to
properly pack the timbers, and for the traffic conditions of
foday this arrangement is wholly unsatisfactory.

: : CROSSOVERS
. The arrangenents of timbers under the 'V!' crossings in
ptandard crossovers for 118" track centres are shown in Figs.
{11, 112 & 113,

. As long timbers are becoming increasingly difficult to
procure it is now the practice to use, as far as possible,
iong and short timbers alternately in all layouts requiring
Jimbers over 16'6" in length, '

: A method much used in the past was to join short timbers
by means of the scarf joint shown in Fig. 114. This Jjoint
Jhen properly made in sound tough timbers is very satisfac-
fory, provided iron bolts are used and the ballast is well
frained, In wet locations the steel bolts now commercially
fvailable are quickly corroded -and broken, and the moisture,
tong retained in the scarf joint, tends to promote decay in
fhe timber. :

1 Scarf joints between timbers of different kinds and dif-
‘;erent conditions of seasoning are of little wvalue as the
pearf works loose and the ballast works into the joint and
rapidly wears the bearing surfaces, They are not now regard-
£4 as necessary in general trackwork, but may occasionally be
$8ed with advantage in special circumstances.

DIAMONDc
E The standard arrangement of timbers in dlamond layouts
is at right angles to the longitudinal centre line of the dia-
jiond as in Fig. 115, but in complicated layout work it is
pPometimes necessary to arrange the timbers for the local con-
fiitions particularly when long through timbers are necessary.
$0 all special cases plans are supplied giving the necessary
fimbering particulars.

The timbering under diamonds approaching the right angle
P square diamond are variously arranged according to the
Felative importance of the two tracks. .Usually longitudinal
{imbers of heavy section are placed under the least important
rack and transverse timbers 12" x 6" are placed under the
Ore important track with due regard ‘to Jjoint positions.
€e Pig, 116.
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SPRING 'V' CROSSINGS

The earlier spring 'V' crossings had the  foundation
plates rivetted in position with common round or snap head.
rivets which protruded through the plates and it was necess-
ary to counter bore the timbers .to house the rivet heads.

All spring 'V' crossings are now made with counter-sunk
rivets in the foundation plates, but the horn guide box and
spring box are each secured with two 1" chair bolts with rel-
atively flat heads, and it is necessary to-counter bore the
timber under the bolt heads to seat the crossing on the tim-
bers. See 14,093, Fig. 97. 3

GENERAL

Long timbers, when received, should be carefully stacked
and evenly supported throughout their length or they will sag
and warp and may not be suitable for properly seating the
trackwork when laying is commenced. v '

In placing timbers in position considerablev damage may
be done to the +timbers if the points of picks and bars are
%iiven into the timbers to assist in getting them into posi-

on. :

Damage will also be effected if, in squaring the timbers
to position and spacing,the light, small faced,spiking hammers
are used; 1if a hammer is used it should be a heavy broal
faced hammer. Spiking hammers will considerably damage the
fibres of the timbers, whereas a heavier hammer has a 1less
damaging effect, the blow being somewhat of a pushing action

The use of sleeper hooks is much to be preferred for the
movement of timbers to their required positigns. See 8.09%

Temporary or 1ncorrectly bored spike holes should bt

plugged with wooden plugs to avoid wat he
timbers and promoting their decay, er getting into t

Timber preservation commonly in use i es
has not been used here other than for test gurggggg cgggt;iw
the use and destruction of the better quality timbers it i
probable that inferior timbers will in future be treated sim
ilarly to sleepers. See 8,05, '

It is preferable that the pressure e i er
treatment be done after all cutting and adgigzoﬁéggbggnozgy
pleted, otherwise all freshly exposed surfaces should be 1ib
erally treated with the preservative by brush. or by syring
in the case of spike, pick or bar holes. ’. y syrd
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LAYING TRACKWORK

METHODS :
The methods of laying in points and crossings depend ¢

.the weight and class of material, the proximity of . othe

trackwork layouts, location, traffic cornditions, etc.

W r—

In passenger yards where traffic is heavy and occupatio
may be obtained only for 1limited periods and sometimes onl=
at night, it is now usual to lay out the new trackwork adjac_
ent to the site of ingoing.

If the 1layout is complex the necessary location pegs ar
placed for the temporary layout by surveyors to enable th
work to be correctly located, as it will 1lie when installe
in service.

Standard trackwork layouts such as turnouts off straigh
track, crossovers between parallel straight tracks at 11'0
track centres and standard compounds may be laid out from th
measurements shown on standard plans. When, however, stant
ard trackwork layouts are to be laid in conjunction with nor
parallel tracks or curved trackwork layouts, the necessa
location pegs are fixed by surveyors. '

With welded closure rails the standard trackwork layout
cannot generally be assembled to other than the correct le&
dimensions, but as tolerances in manufacture and adjustme
of expansion spaces may slightly alter the relative positiom
of the trackwork units, it is of importance to check tF
measurements from the point heels to the noses of the crost

ings, and between the noses of crossings where two or mo:
crossings are involved.

The 1longest straight portion of the a ¥
assembled and lined before laying in the cui%ggu;oigggis,a~
the curvature 1s generally located by offsets from
straight portions. In the case of a fully curved trackwo-
layout a convenient tangent is wusually shown from which tF

positions of the points and crossings tap
measurements and offsets. gs may be fixed by®™

PREPARATORY WORK
Preliminary to the commencement
work adjacent to its intendeq posi
measured, cleared of obstructions and
ly to enable the timbers to be 1g
to be used where required in depr
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3 When the starting point and the direction for the layout
‘pave been selected, the alignment of the straight or tangent
phown on the plan should be established by the aid of a
Btrong, fine string-line and temporary stakes be driven at
measured positions for the offsets. : T '

v The timbers may then be 1aid out to the lengths and in
jthe approximate positions shown on the plans, and.the out
fnds be brought to their intended alignment. :

The straight stock rail half of the points and other
$traight rail work should next be laid and the crossings be
placed invposition. ’ '

9 When the straight portion has been brought to alignment,
f{the positions of timbers may be marked on the rails and any
Forrection to position  be adjusted before holding the rails
Fith gouges, o S

The set stock .rail half” of the points may next be plac-
d, followed by the curved closure rails, and all rails be
prought to gauge. ‘ R

9 A further check of fhe timbering may now be made to cor-
fect slews for Joint positions, butt the short timbers and
pdjust the out ends. : ‘

4 At this stage an inspection of the timbers = will reveal
§f knots or gum veins will, interfere with the security of.
fastenings and some .changing of timbers may be necessary to
£void this condition. S '

] €losures which it"ma& be required to cut on the site
#hould be at approximately the same temperature as the rails in
;fhe.layout, otherwise the 1/8" expansion spaces will not be
Forrect. - T , ; _ S

Rails measured and cut in the shade will throw a layout
Ut of position when installed under exposure to direct solar
fieat, the amount of distortion. depending on the length of
’:1l§}$gd_‘the difference in~ séhade and sun temperature.
pee 9, . ‘ ‘
1 In like manner, prepared curved closures may not fit if
{the temperature of the rails varies considerably.

 After the steel work is in alignment and to gauge, the
Oints can be fastened. down and the crossing and closure
ails be skeleton' spiked to correct offsets for curvature.
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The whole layout should now be checked over dimensional
ly, the joints +tried for correctness of fitting, and al
fastenings be examined to see that they are correct and wil
present no difficulties in being fully secured when the lay-
out is installed in track. ,

If the exigencies of the work necessitate the boring ¢
the timbers before installation, this may be done, and wil
probably be more accurate than if performed in the limite
time available for installation.

Arrangements should be made with the Signal Division t
install and test as much of the signal gear as possible t
the points and thus reduce the amount of work necessary whe
the permanent installation is undertaken.

The layout should now be complete in every detail,_ﬁim
the exception of the permanent spiking, and when installe
should conform exactly to the temporary layout.

To ensure orderly transfer into its track position, al
timbers should be numbered and matching marks made on_ th
rails, a brush mark with white paint being very effective i
the work 1is to be installed by night. Closures and joint
should, if' not*match marked in manufacture, be marked with
letter or number for identification.

String 1lines should be run along the centre lines or O
convenient chords in eurved trackwork, and a light saw cut b
made along this alignment on each timber. See, Fig.117

If the layout is to be trucked to the site of install#
tion, consideration should be given to the order of loadim
the material so that double handling will not be necessary ¢
the Jjob.

BREAKING OUT

The manner of breaking out the existing work must alf
be considered, fastenings should be worked over to see thé
they can be readily removed and if any cutting out is to
performed, arrangements should be made for oxy-acetyder
equipment and operators to be present for this work.

Tool equipment, lamps, flares and ambulance materiall
should be checked over and provision be made for crane assif
tance, if required, and facilities for stacking or material
train "for loading the released materials should be arrangt
well before the worh is undertaken,
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3 If practicable the new material should be, laid out on
bne side of the site of installation, and the stacking site
pr position for the materials trains for the outcoming mater-
flals be arranged on the opposite side of the work.

: In station yard trackwork layouts the existing track
flevels may have to be maintained and- the old layout will re-
fquire to be stripped of ballast before breaking out. When -
fthe trackwork is weakened in this way speed restrictions must
pe enforced. '

; Temporary support may be necessary to enable under-rail
frork to be prepared as far as practicable before 1laying the
mew trackwork and 12" x 12" x 1'6" oregon blocks are avail-
£ble for this purpose.

. LAYING IN
] As the timbers are brought into position on the night of
fthe job their positions can be fixed by a tape measure, their
forder by +the numbers, and the alignment by the saw cuts and
fstring lines; thus the minimum amount of re-spacing and end
fnovement will be required.

If crane power 1is available, and there is no overhead
1nterference, a section of the layout may be lifted into pos-
{ition; in this case the~ permanent spiking is;-done .in the
itemporary layout. .

In the absence of crane power the layout must be disman-
{tled and lifted or skidded across into the permanent position
friece by piece. When several- tracks havée to be crossed with
athe~materia1, it will be found convenient to use timber and
jrail tongs. See 15.20, Figs. 18-20. \

, Some adjustment of timber spacing may be necessary owing
to the position of pegs, signal rodding and drainage covers,
42nd this can be done by the use of goose necked bars to 1lift
the rail at ad jacent timbers and sleeper hooks to draw the

timbers into position. See 8.09.
; The use of flogging hammers should be limited to assist-

1ing the movement where timbers tend to jamb and time is
{Pressing,

Before the joints are tightened, the lay " \\‘-hould be
fgoughly surfaced, otherwise +the joints may - “ymanently
{@maged and the steel work be seriously distor 175
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The practice of springing the material into positio
should be avoided, and a little extra +time in correctly lay
ing in valuable material will generally be repaid by smootlh
running in service and reduced maintenance, If the layou
was right in the temporary set up, it must be right in th
track position, and any faults are most probably in the ad-
joining trackwork.

Faults in adjoining trackwork should be corrected, i
practicable, before the new layout is laid in; this may nec
essitate pulling the old layout out of alignment, but as re-
newal is to be made it is Dbetter to concentrate the fault in
this section, having regard of course to safety of traffic.

After the layout is in running,usually at reduced speed
‘i1t will be necessary to re-adjust the expansion spaces, an
this should be done with the Rail Joint Adjuster. See 15.18
‘»Figo 1 50 .

- The work is carried out by a special gang and when comr
pleted is handed over to the length ganger who should satisf,
himself that the work is correct and running .conditions sat
isfactory. If the length ganger is dissatisfied with an,
feature of the work, that is the time to bring it unde
notice,

_ Chalk marks should be made along the running edges o
the crossings, guard edges of crossing wing rails and guar
rails, to determine that running alignment is correct.

Pulling a heavy plece of trackwork for minor adjustment:
of alignment requires the energy of; a large gang, and 1’
should not be necessary to bring the special gang back on the
job if the 1layout is proved to be 'correct on completion

During the first few weeks in service, settlement will
take place and bolts tend to slacken off; early attention t:
surfacing and bolt tightening should be given by the length
ganger whose aim should be to consolidate the layout with &
minimum of damage to the steel work and fastenings. Time
spent in consolidating a new ~layout will be amply repaid 1if
future trouble free service, :

LAYING CONPOUNDS »
Comps pedi.- should be 1laid symetrically about a centre¢

line pagp 1oadi’ough the points of intersection of the 'V’
crossﬁéfore gp3nown in Fig. 118, :

S ' 383
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! From a string line stretched along the centre line the
Jateral position of the timbers can be fixed, the centres of
41l symetrical timbers being previously marked by a light saw
gut. Joint, toe and heel timbers can then be placed from
the dimensions shown on standard plans using the tape along
¥he string line. Intermediate timbers may next be laid in
new work, or be dug in later when the work constitutes renew-
al of an existlng compound.,

4 . and 'K' crossings and straight stock rails
should next be  1laid and the expansion keys be inserted to
establish the 1longitudinal position of the parent diamond.
A\s the 'K' crossings are laid 1/4" tight to gauge they should
pe centred about the string line as shown in Fig. 118, and
pauged as shown in 13.038, Fig. L6.

, The inside switches and closures should then be install-
®d and centred about the string line to the offsets shown on
4938 and 1942 diagrams. Offsets were not given on the earl-
fler diagrams and for re-laying 60, 80 and 100 1lb.compounds,
fthese particulars, together with the 1938 and 1942 standards,
are set out hereunder. See also Fig. 119.

OFFSETS FOR  COMPOUNDS

Weight of No. of Compound Heel Offset Mid.Offset
Rail ’
60, .80 & 7.52 1'1,.3/8" 113, 3/4M
100 ‘
8.7 1 1] 1"
9.73 " 1"
90 & 110 7.52 1'1,7/16" 1',1/2"
8.7 . 1'1.3/8" t
9.73 1'1,.5/16" i,
9l & 107 7.52 11'2.13/16" 1'4.9/16"
8.7 1'4,1/8" 1'5.3/16"
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Outside stock rails are installed last and laid to gauge
at the mouth of the 'V' crossing and 1/8" tight to gauge at
the heels of the switches. ~ :

.Outside closure rails, or the extended heel ends of the
set stock ralils are laid to gauge off the inside closures at
the centre of the compound.

- Under traffic conditions it may be necessary to vary the
order of laying in from that above described, but the com-
pleted compound must conform to the dimensions and offsets
shown on standard plans and amplified in the foregoing for
the information of trackmen.

Owing to the tightening of the gauge in the waist of the
compound, it is a mistake +to line one 1leg and adjust the
gauge from this alignment, as the whole of the tightening is
then effected on the opposite leg. If the compound is not
accurately centred very unsatisfactory running conditions ob-
tain, and the noses of the 'K' crossings are struck and worn
on alternate running and guard edges.

As explained in COMPOUNDS, see 13.045, no 'change of
grade or cross level is permitted within a compound.

GENERATL : , :

It is not ©possible to cover in a publication of this
size all of the various layouts to be met with, and to lay
down hard and fast rules for laying in trackwork under all
conditions, but the foregoing information and the descrip-
tions given in Section 13 should prove helpful to trackmen
engaged in laying in trackwork.

Experience and forethought necessarily play a big part
in laying in of trackwork, and the assistance of the engin-
eering staff of the Mechanical Trackwork Section is always
available on application through the District Engineers.

It cannot be denied that the difference between track-
work well lald and trackwork badly laid depends largely up®
the ability of the trackman in charge of this work and th
men engaged on the actual work under his supervision.

This point 1s aptly expressed by Rench, an acknowledged
American authority on trackwork, in a recent publication fron
which the following is quoted : - 'It is practically 1impos-
sible to establish a complicated layout of 8switches upon th¢
ground with the transit instrument, and whenever such g feat
is attempted nice work is required on the part of the Foremsa!
to harmonize the arrangement,'
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A Modern British railway practice makes considerable use

J the string line and offsets for laying in trackwork as .

¢ll as aligning +the timbers, Frequently the whole 1layout

§ set out and the timbers bored, marked to string line, and
bered at the point of manufacture.

Some of the more complex layouts have been laid out in
is way in Victoria for some years past, and an example of
he alignment of the crossover at Flinders Street Viaduct is
own in Figs. 120 and 121.

e e

9 It is usual in Victoria to lay out and gauge the steel
work at the contractor's works before acceptance, and in the
initial field 1layout to re-establish the position of the
Steel work and place the timbers in accordance with the lay-
out plans.

] After the layout is checked the string lines for setting
the timbers are marked by a fine saw cut, as previously des -
cribed, When however the timbers are separately dug in,owing
t9 the tracks being in running, each timber has to be separ-
alely spaced and positioned in respect to the steel work, and
the whole layout probably be pulled several times to obtain a
sgtisfactory alignment.

] Pulling over an alignment in trackwork is seldom fruit-
fl of good +trackwork as the expansion spaces are lost,
J0ints are strained and crossings distorted. When at all
Pagticable- this method of 1laying in trackwork should be
ayoided, -

{ As in bridkwork so in trackwork, the first laying in is
the best if properly done; alterations and adjustments never
lgke good work., :

DETAILED OPERATIONS
; New points are now supplied in half set assemblies with
te switch fastened to its stock rail by heel fastenings and
8§cured at the second chair bolt hole by a 5/8" service bolt.
ing to slight differences in the practical manufacture of
dterials,it is desirable that the mated material be install-
°d a8 received, and for this reason the half set assemblies

Sould not be dismantled prior to installation.

The heel fastenings and service bolts should be removed
the former 1aid down in order for correct replacement,
i€ stock rails should then be lifted on to the chairs and be
181tly bolted in position. The straight stock rail should be.
Sught +to alignment, the timbers be corrected for spacing:
cnmgvgrgang at the out ends, and boring and fastening be
‘ eeo .
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In boring for the chair screws the auger must be centr:
by the. boring ferrule, see 15.16, Fig. 11, otherwise th
stock rail may be thrown out of 1line when the chair screvr
are installed. '

' The set stock rail should next be brought to alignmen
and gauge at the points as shown in 14.061, Fig. 61.

A straight edge or fine string line should be applied *
the running edges of the stock rdils between the apex and th
heels (or the S.P.C. in curved points) +to ensure that th
are perfectly straight between these points.

In the case of curved points the switches should be as
sembled to the stock rails to establish the gauge and align
ment before securing the set stock rail slide chairs.

When the switches are temporarily set up, addition
washers should be used under the nuts on the heel bolts
otherwise the several applications of the nuts will loos
the thread fitting and may distort or fracture the spri
washers.

_ Before the slide chair screws are finally tightened dov
the closure rails should be aligned and at least adequatel
secured and the layout be brought to a fair surface.

The seating of the switches and bearing of stops shoul
be examined and any slight adjustment of the slide chair pos
ition be made after which the gauge should be checked and tb
screws tightened.

Before the heel bolts are finally installed and tightent
the position and alignment of the holes through the clost
rails should be examined by sighting through the bolt hole
of the heel assembly. If- the closure holes are not proper!
centred with the holes in the heel block and heel fishplate®
troubles will arise in operation of the points as expansi-
and contraction will interfere with the required free move
ment.

The ends of the closure rail must be square cut and !
this is not the case a stralght closure should be spun eV
for end or, if curved, a new closure be obtained,

. Forcing a heel joint to position by drifts to enabie ir
sertion of heel bolts will result in very unsatisfactory oF
eration of the points. )

In a few cases where sections of the rails in the swit-
and the closure vary, difficulty will be found in effecting
good fitting of the heel assembly, and if doubt exists as ™
the fitting a new closure should be obtained. If the he-
fitting is not correct in the first place it is unlikely th-
it will improve under running conditdens, and the probabili’
is that it will bacome worse. _
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1 When long timbers are used, as in crossovers, every care
list be taken to set the crossing to true alignment before
finally fastening down. Subsequent pulling to correct the
alignment of one crossing will invariably pull the mating
hossing out of line and necessitate drawing and re-driving
the fastenings.

: As explained in 13.01L4 the position of guard rails is
Jixed by the-boring for the guard rail end bolts " in respect
Yo the crossings in crossovers.

k The guard rails opposite the crossings are positioned in
ielation to the centre line of the guard rail and the nose of
he crossing, or the end of the guard reil and the adjacent
ail joint as shown on the standard plans. In the older mat
drials the guard rail is centred with the centre of the gap
firom the nose to the knee of the crossings. Types and ad-
Juetments of guard rails are dealt with in 1L4.098-1L4.101,

. Many of the difficulties experienced in laying in track-

ork arise from the use of materials designed -for other con-
ditions, and although a good trackman will usually maeke a
assable - job in many non-standard arrangements, it must be
lecognised that the best trackwork is only obtained by the
Use of the right materials.

i If the trackwork units will not assemble correctly the
fault may be due - . .

] 1. To design.
‘2, To manufacture, _
De To non-standard conditlons.

1 Errors in respect to 1 and 2 should be reported for rec-
ification as only by co-operation of all sections of the
Jervice can the best results be obtained. Difficulties in
Yespeet +to non-standard layouts should be referred to the
listrict Engineer for the advice of the technical staff.

: Incorrect use of materials may arise from alterations of
ttandards in the same class of materials.

~ As an example affecting the expansion. spaces at raill
§0ints in some of the earlier weights end classes of material,
{the bolt hole sizes have been changed from the original stan-
dards (9,20-9.25) to enable the use of standard flat drills,
4nd the position of the holes_have been changed to adjust the
Jequired expansion spaces to 3" maximum.
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The drill sizes and hole spacings involved in thes
changes are as follows : -

Size of Hole Spacing
Weight & Class of - Rails Drill 1st Other
’ Hole Holes
60 N, 60 A.S. 1919, 60 Sec.602,
61 s.A., 72 J, 75 L. 1.1/8" | 2.3/16" | L.1/2
50 A & B,57, 60 C & D, 66 E & F, .
75 @, 70, 78 " 2.1/u" |y
60 N.S.W. "o 2.5/16" | lL.1/2
60 A.S. 1921 & 25,80 A.S. 1921 " 2.7/16" | v
80 X, 100 B.S. 1.1/L" | 2.3/16" | L.1/2
75 H & I, 86 . . 1t 2.1/un 14."
80 '0',95,80 A.S. 1915 & 25 100 P,
115, 90, 94, 100, 107 & 110 A.S. . " 2.7/16" | s
100 M ' " 2.1/2" lo1/2

Many other examples could be given if space permitted
but it behoves the trackman to be watehful of such change:
and keep note of them for his future reference,

Trackwork plans of s8pecial layouts should be carefull
studied before the work is put in hand, as in the course o
ordinary maintenance changes in class of rail may have occur-
red of which records are not availasble in the Kead Office.

Maintenance renewals contemplated in conjunction with
the installation of new trackwork may involve the use O
other junction fishplates, and these should be on hand before
the work is commenced. )

Modifications in the quantity and arrangement of the fas
tenings associated with the operating mechanism of points ma
arise by reason of a change in the signal gear,and precgution
should be taken to discuss with the Signal Supervisor th
nature of the changes required,

Alterations from standards are not permitted without ths
authority of the Chief Civil Engineer,
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PEGS M —_~PEGS N
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14,001

TRACKWORK DETAILS. 4.

POINTS

_ . DEFINITION
Points are an assembly of switches, stock rails, fasten-
ngs and timbers, laid to gauge, surface and alignment, con-
€cted to trackwork and provided with operating mechanism.

The purpose of the points is to divert traffic from one
ack to another. ‘

«-

A set of standard points comprises : -

g) Two stock rails, one straight and one set, right or left-
hand according to requirements.

1) One pair of straight switches, one right and one left-
1 hand.

C) Two heel blocks with heel fishplates set right or left-
hand to match the switches.

?) One operating spreader bar and one back spreadér bar.

§) One set of point chairs to support the stock rails and
switches. ‘

Chair bolts to fasten the stock . rails to the chairs.

Chair screws to fasten the chairs to the point timbers.

)

.E)Hpel bolts to secure the heel fastenings.
)
)

A pull rod to connect with the operating mechanism,

g A set of 16'6" points, R.H. 107 1lb. rail, is shown in

CLASSIFICATION
Points are classified by the weight of rail, length of
tch: type, hand, special purpose and catalogue No.

TYPES
The three general types of points in use are'X', 'Y',and
hose points.

1,.The chief distinction between 'X' and 'Y' points is that
th points the toes of the switches are placed centrally on
sy toe slide chairs, whereas in 'Y' points the toes of the

itches extend 7" beyond the centre of the toe slide chairs.
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1K

Otner differences are that 1lugs are provided on

switches to receive the ends of round spreaders, where} !

spreader brackets are provided in 'Y' layouts with pins §

secure flat spreaders., The heel fishplates are a flat rol} G
ed section in 'X' layouts, and a thicker rolled section} |

'Y' layouts. See 10.12-10.15.

The 'V' nose points are 'Y' points in that the toe/{
the switch extends 7" beyond the centre of the toe slide chaif
but the toes of the switches are machined in shape like an if
verted 1letter 'V'; the spreader brackets differ from U§
earlier type and bolts are used instead of pins to secure tjf
flat spreaders. ‘

=y

Except for a limited number of replacements 'X' poin§
have not been manufactured since 1930.

SPECIAL PURPOSE

Compound points are of two varieties, XS or ¥S poimf

for single compounds and XD or YD points for the mating 5§

of points in double compounds.

In Modified Three Throws the second or following set §

points 1is described as MIT points, Double switch poinf
used in old style Three Throws are referred to as Three ThIf
points.

Special points usually vary from standard in the 1en§{

of the stock rails, but other features may be involved &nﬁl_

as curved switches, uneven switches,strengthened switches,’
manganese steel switches. :

In the earlier points no convenient method of recwéég

was established, and confusion arises in supplying repls®f
ments unless a full description is supplied. ‘

CATALOGUE NOS. E
Catalogue Nos. are assigned to all special points iy

factured in 94 and 107 1b. materials, and records are fiVE"
in Head Office to enable manufacture and supply of corﬁcg”

duplicates.

The catalogue No. of special points is stamped ontii
side of the head of the stock rail immediately above the NCE
bolt hole. It is essential, when ordering renewals, that “§

catalogue No. be stated as well as the weight and class'f
rail, and if the points are in hands, the hand must be stamv%a
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The length of the switeh is the basis of the catalogue
. For special points in hands, distinguishing letters are
dded, and for special points which are not in hands, the
i character + Tfollows the distinguishing letter.

As no . catalogue Nos. are in use for special points
ther than 94 and 107 1b. it is necessary when ordering to
tate the weight of rail, length of switch, type,hand, and
n addition, the layout for which the points are required,
 the length of the stock rail and the distance from the end of
L the stock rail to the heel of the switches.

ct . ct O

Whenever practicable a rough sketch should be supplied
Ndicating any unusual features such as additional holes re-
l Quired in stock rails or switches for the attachment of spec-
t 1Bl apparatus.

0 -

STOCK RAILS
The types and lengths of stock rails in use vary with
| ‘1€ weight of rail, the design of the points and the track-
 Wbrk layouts for which they are required.

moet

LENGTH
1 In light points the lengths of stock rails for general
L Ube are 2276" op 23'0", as these were the 1lengths in which
iUm rails were purchased. Medium and heavy points have
Stock prails of 31'9" length for general use and special
.,angths according to purpose. The length of stock rails
g?ﬁd in 94 and 107 1b. points vary according to switch
. ‘tngth and purpose.

Particulars of lengths are given in Tables 1L.021-14.032.

= » SETS
:ﬁh The set stock rails vary according to type of points;
qhéilight points, as originally manufactured, had only one
B at the toe of - the switch. Medium and heavy points had
"»;b;‘ee sets, and the heel of the stock rail had to be curved

the Platelayer to suit the radius of the layout.

i ¢ In 94 and 107 1b. points the set stock rail has one set
;CI‘PODt of the switch and the heel of the stock rail is
ﬁ,mtved during manufacture to the correct radius for the lay-
Jrd, XX to a compromise radius when the points are standard
E " o layouts of different radii.

Particulars of the sets are given in Fig. 2.
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SLIDE CHAIR HOLES |

The position of the point slide chairs is fixed by th ?
holes punched in the stock rails for the chair bolts or chaijqq
pins. 1

Many years ago instructions were 1issued to re-space w{‘
chairs under the old points, and consequently two sets of pi§
holes will be found in the flanges of most of these stocf
rails. ]

An alteration in the spacing of the chair bolt holes if
medium and heavy points became necessary with the introducf :
tion of electric traction and electric signalling, and therf
will still be found in service stock rails having two sets 0fal
bolt holes towards the toe of the switches, The origine§
holes were for 'X' layouts and the later holes were for 'If
layouts.

Particulars of the spacing of chair pin holes and chaif f
bolt holes which are now standard are shown in Figs. 3 & Lf |

POINT BASE SECTIONS 1
The sections of the points at their base vary with t'f
type and class of rail, and affect both the switch and tif
stock rail. Three sections are in use, ‘as shown in Figs. '}
6 & 7, and each section has its own particular advantages #f |
its limitations. ; =

The section shown in Fig. 5 was mainly wused in 57, [ |
78 and 86 1b. points 1in which the webs of the rails &
thickened to compensate for the removal of portion of tf
flange necessary to house the switech into the stock railf
In this type a substantial portion of the flange was left °f
the switc?, and adgood Eeaggng was secured on the slide chalf,
to prevent, or reduce to the minimum, a g
switch to roll under traffic. , any tendency for U}

_ For many years the base section in Fig. 6 has peenif
use and has enabled the manufacture of points from rails °F
standard sections as used in the track. Machining out Yfna
underside of the switch to over-lay the flange of the S HOtRR L
rail necessarily removes the support immediately below ''E
switch, as a working clearance must be provided, and in ¢%Fsyi
sequence there is a tendency for the switches to roll und®fty
the influence of traffic, 3

The section at the base of the switeh and the stoF,.
rail, shown in Fig. 7, was adopted for 94 and 107 1b. poiﬂﬁ
to combine as far as possible the good features of the ''§
previous designs. -
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* SWITCH TOE SECTIONS
th § Three sections are in use as shown in the upper portion
8ifofl Figs. 5, 6, & 7.

i { In 57, 70, 78 and 86 1b, points, use was made of the
fsection shown in Fig. 5, the toe of the switch being machined
ay like the blade of a knife, from which the term blade or
ipdint blade came to be commonly used. '

€'§ 1  The toe section shown in Fig. 6 was in general use for
ié?al weights of points manufactured from standard track rails

jotior ‘to the adoption of 'V' nose points; the chief defect in
this section was the crushing of the toe under heavy traffic.

In 1933 the 'V' nose section shown in Fig. 7 was adopt-
¢4, but the base section shown in Fig. 6 (i.e., full flange
108 stock rail) continued in use until 1940, With the ex-
iception of approximately 100 sets of 90 1b. points first man-
Actured to base and toe section, Fig.6, all 90 and 110 1b.
iPdints conform to the base section in Fig. 6, and the toe
_SQCtion in Fig. 7.

| All 94 and 107 1b. points conform with base and toe
Xﬁiﬂmions shown in Fig. 7, thus standard track rails are used
§ 4 manufacture, a reasonable base is given to the switch
g Uder the weight of traffic, and extra metal is provided at

ﬁagiltOe of the switch to avoid crushing against the stock

SWITCH CROWN
he switch crown or running surface of the switch is

g T
iﬁggined to gradually rise from the toe section to the 23"

tr'E, - Séction, and thence to the heel section at a more grad-
co B a4 Slope, as shown in Fig. 8. Thus the toe end of the
ndef +f ¢h carries no weight,but acts only as a wedge to deflect

L ° Wheels by means of the wheel flanges.

:ﬁlﬁ% From the 24" head section the wheel treads are gradually
B to ¢d from the stock rail to enable wheels with hollow treads

Nnmiggss the running surface of the stock rail without damage
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In 94 & 107 1lb. common points this heel rise is run ou} :
to grade over several timbers behind the heel of the switch b{‘

means of lug plates with pads of suitable thickness.
See 14.113.

An exception to this arrangement occurs in the No. 8.}
compounds in which the straight switches are set downwards}
behind the wheel transfer position to grade at the heelj
This arrangement necessitates special mounting, as self
out in 13.042.

In 57, 70, 78 and 86 1b. points the switches are nof
crowned, but are 1level with the stock rails at the heel, &f
shown in Fig. 9, and in consequence the stock rails are sevi

erely engaged by wheels with hollow treads, as shown in righ 1

10, and in extreme cases the stock rails are liable to bef
ploughed out under these conditions. |

SWITCH MOUNTING.

Switches other +than 57, 70, 78 and 86 1b. are mounte}
slightly higher than the stook rails, and the top of thf
switches are sultably machined to gradually transfer  thf

wheels from the switch to the stock rail and from the stoc
to the switch, according to the directiorr of motion. ‘

At the toe the switch is 3" below the stock rail e¥f
where the width of the switch is 23", it is level with tH
stock rail, while at the heel it is higher than the stot ;

rail according to the type of points.

It follows that rolling of the switch takes place béf
tween the position where the wheel load comes on the swittf
and where the switch attains sufficient width of base to ré¢f

sist the rolling or overturning tendency,

Sections of the three general types of switehes at ﬁt}

head width are shown in Figs. 11, 12 & 13, from which
relative stability of the three tYPes can be seen.

Sections at the heels corresponding to the foregoing af!
shown in Figs. 14, 15 & 16.
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THROW, SPREAD & LENGTH OF SWITCHES
The lengths of switches in wuse vary with the weight and
nss of rail, and the layouts for which they are required,
anfl the following lengths of switches are in use with the.dif-
rent weight of rails indicated.

I Yeight of rail Toe Heel Length of switch
dif Throw Spread
.'e ]+
SEL 7, 70, 78 and 86 )—l»jz‘" u_;_n 12!010’ 1500n,17|on
) D, 60AS u_%_n 5%" 150"
nof ‘ ;
ef 80 0, 80AS, 90AS, LA g 136", 15'9",18'Q"
ev-f 95, 100P, 100AS,
igf 110AS, 115
» bf :
4AS, 107A8 5n %n '15'0", 16'6" ,22v6n
| * (see 63" 15'0", ¥YS and YD
j below) 73" 19'0", YS and YD
telf .
tg TOX THROW
wjb The throw at the toe of switches governs the clearance
otfPeLween the open switch and the stock rail at the intersection

Lflﬁil heads, as shown in Fig. 17.

E In the earlier points the throw varied according to the
anpWidth op rail head to maintain a clearance of 2%" at the in-
Séction of rail heads. This practice required different
Ngths of spreaders for the various weights of rails, and in
7 the spreaders were standardized to give 43" toe throw for
Xisting points irrespective of the weight of rail.

;}~ With the wider rail heads in use today the clearance cor-
A eSponding with Li" toe throw is insufficient to permit the
;%;Sage of all wheel backs through the points without striking
}mftback of the open switch at the intersection of rail heads,
4(€ﬁ.10u1arly if reasonable wear exists on the opposite closed
'E°"itch as shown in Fig. 18.

“0125 The 94 and 107 1b. pgints are designed to increass the
;aqe;ZECes,and the throw is shown on standard plans as 5", but
| quip lon of point levers and"signal operating mechanisms re-
he o> to be made before the 5" throw can be given, and it may
| SOme time before all points can be so adjusted.
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HEEL SPREAD , t

The heel spread directly affects the angle or rate §
slope of the switch in relation to its stock rail, and wiff®f®
short switches this angle becomes too great to permit oftth“
passage of long fixed wheel base 1locomotives without bindi;° ‘
and distortion of the points, as indicated in Fig. 19.

On the other hand the spread must be sufficient to allhke
clearance at the heel for the backs of wheel flanges to pafrai:
through the points without binding, as shown in Fig. 2fthe
The standard heel spread of 53" provides the necessary clesfsyi
ance with the widest rail head in use. ' ‘

In curved points the switch diverges further from tif
stock rail than with straight switches of the same length m;;er
in consequence a wider heel is required, as in the YS andidfn
compound points. The heel spreads for 94 & 4107 1lb. ASETS
compounds are 63" for No. 7.52, and 73" for No. 8.7. ]
HEEL . ASSEMBLY  Use

To secure the switches in position and maintain thelfin
mounting in correct relation to the stock rail and the closufbilc
rail at the heel of the switch, it is the practice to instalf ens
heel blocks and heel <fishplates with the necessary bolt§
As freedom of movement for the throw of the switch must be
lowed, the heel fishplates are sultably set to provide ﬂ;WeI
necessary clearance. , d%e

Several arrangements of heel fastenings are in useﬁfi_
shown in Figs. 21, 22, 23, 24, 25 & 26. ]

The arrangements shown in Figs. 21 and 22 are used Wi}
57, 70, 78 and 86 1b. points, and when renewals are contey p,
plated it is necessary for the +trackman to examine the hﬂ34h(

" fastenings and determine which arrangement is in use to enmﬂjtn
supply of the correct replacement parts. fu“

These observations apply also to 95 and 115 1b. poin'f
as the thick web restricts the space available for the hetf |
blocks and heel fishplates as shown in Fig. 23, itm

' dn

The arrangement shown in Fig. 24 is used in 60, 80 ”fg
100 1b. 'X' points, and that in Fig. 25 is used in 'Y' poin'f
of these weights and in some of the earlier 90 1b, 'Y poinﬁgj

R
In 1933 the arrangement developed by the American Railf .
way Engineering Assoclation was adopted as standard for mh
points manufactured in medium and heavy rails; the arrané’f
ment is shown in Fig. 26, and is typical of the heel fastéf ¢
ings for all 94, 107 and 11G -1b. points and nearly all 90 H¥-
poi nts, ;
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, HEEL BLOCKS
The two and three bolt heel blocks used 1in earlier points

e g

wifiere right and left hand to correspond with switches of the same
» yfhands, and were tapered to suit the 1length of the switch and
d4B%f a section suitable to the class of rail.

When the 'Y' layouts were introduced in 1917 a common
el block for all 1lengths of switches of a given weight of
il was provided together with flat square washers to adjust
’?t different tapers required with different 1lengths of
'itches.

W

‘“This arrangement was unsatisfactory and the later points
Ere provided with separate heel blocks tapered for each
[iength of switch and marked accordingly, as shown in a typical
g nstance in Fig. 27. -

-

Because of the different thickness of heel fishplates in

iWe in the 'X' and the 'Y' points, a similar difference exists
helfin the heel blocks, and care must be taken to see that heel
sugblocks and heel fishplates of the same type are installed to

s

L éhsure the correct heel spread of the switches.

j During 1924 several sets of 100 1b., A.S.'Y' layout points
*Wﬂ% manufactured for trial with vertical stock rails and the
 leel blocks for these points were branded with the letter 'V’
; agdition to the length and hand of the switch, thus 18 O -

3 When in 1933 the A.R.E.A. (American Railway Engineering
'jfm001ation) heel arrangement was first introduced in 90 and

ﬂﬂvto 1b. points, the set stock rails were of the double set
. pe shown in Fig. 28, and the heel blocks were made to follow
;?m heel set in the stock rail.

intf

etk :
| This necessitated the use of 4 heel blocks for points of
] Pe same weight and length of switch but of different hands,

of 834 the heel blocks were marked according to the length of

int§ Witch and hand of the points.

tef

MIL; For 13'6", 90 1b. R.H. points,the heel blocks were marked

nf 56 -~902 RSTR, and 13 6 - 90 ~ R SET. Heel blocks saq
; ’ .

mfﬁehrked cannot be used in 13'6", 90 1b. L.H. points for which

i 4. correct heel blocks are marked 13 6 - 90 - L STR, and
.;yg 6 -90 - L SET. A typical heel block of this type is
| 1'°"n in Fig, 29.
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HEEL _SPREAD . s
The heel spread directly affects the angle or rate §

slope of the switch in relation to 1its stock rail, and wif
short switches this angle becomes too great to permit of tig*"
passage of long fixed wheel base locomotives without bindig"
and distortion of the points, as indicated in Fig. 19. B

On the other hand the spread must be sufficient to .allifgh
clearance at the heel for the backs of wheel flanges to paig
through the points without binding, as shown in Fig. 2§
The standard heel spread of 53" provides the necessary oleaf
ance with the widest rail head in use. ' :

._,_

In curved points the switch diverges further from tHg -
stock rail than with straight switches of the same length 2§
in consequence a wider heel is required, as in the YS and §
compound points. The heel spreads for 94 & 107 1lb. Af

compounds are 63" for No. 7.52, and 78" for No. 8.7.

HEEL _ASSEMBLY .

To secure the switches in position and maintain theg
mounting in correct relation to the stock rail and the closufbl
rail at the heel of the switch, it is the practice to instdf
heel blocks and heel fishplates with the necessary boli§ i
As freedom of movement for the throw of the switch must be &§.
lowed, the heel fishplates are suitably set to provide
necessary clearance,

=
T 2.

Several arrangements of heel fastenings are in usefE
shown in Figs. 21, 22, 23, 24, 25 & 26.

The arrangements shown in Figs. 21 and 22 are used " |

57, 70, 78 and 86 1b. points, and when renewals are contfyg
plated it is mnecessary for the trackman to examine the Ny,

" fastenings and determine which arrangement is in use to enciffy
supply of the correct replacement parts. ‘

These observations apply also to 95 and 115 1b. pmm?;
as the thick web restricts the space avaglable gor the ME
blocks and heel fishplates as shown in Fig. 23. th

The arrangement shown in Fi - soaf

g. 24 is used 4in 60 ]
100 1b. 'X' points, and that in Fig. 25 is uggd i; vy poilf
of these weights and in some of the earlier 90 1b. 'Y’ polt'§ |

11
In 1933 the arrangement devel can ROR <!
way Engineering Association was adgg:gdbyagh:taﬁgzgé for ‘g,
points manufactured in medium and heavy rails; the arré:l
ment is shown in Fig. 26, and is typical of the heel fes’f
;ggsthr all 94, 107 and 11Q 1b. points and nearly all o’}

aints, |

N

399



14.009

. HEEL BLOCKS
2 The two and three bolt heel blocks used in earlier points
gare right and left hand to correspond with switches of the same
hands, and were tapered to suit the 1length of the switch and
of a section suitable to the class of rail.

2 When the 'Y' layouts were introduced in 1917 a common
'heel block for all 1lengths of switches of a given weight of
irail was provided together with flat square washers to adjust

ithe different tapers required with different lengths of
 syitches.

i { ‘This arrangement was'unsatisfactory and'the'later points
gvere provided with separate heel blocks tapered for each
tlength of switch and marked accordingly, as shown in a typical

(instance in Fig. 27. '

» Because of the different thickness of heel fishplates in
use in the 'X' and the 'Y' points, a similar difference exists
il the heel blocks, and care must be taken to see that heel
;Mocks and heel fishplates of the same type are installed to
jensure the correct heel spread of the switches.

L During 1924 several sets of 100 1lb. A.S.'Y' layout points
Vere manufactured for trisl with vertical stock rails and the
:hmﬂ blocks for these points were branded with the letter 'V'
}1 addition to the length and hand of the switch, thus 18 O -

When in 1933 the A.R.E.A. (American Railway Engineering
lation) heel arrangement was first introduced in 90 and
4 1b. points, the set stock rails were of the double set
tipe shown in Fig. 28, and the heel blocks were made to follow
. heel set in the stock rail.

A

h, This necessitated the use of L heel blocks for points of
'hmigame weight and length of switch but of different hands,
ﬁww;he heel blocks were marked according to the 1length of
g "1°Ch and hand of the points. .

For 13'6" 90 1b., R.H. points,the heel blocks were marked
~9 -~ R STR, and 13 6 - 90 - R SET. Heel blocks sa
@ cannot be used in 13'6", 90 1b. L.H. points for which
°Pgect heel blocks are marked 13 6 - 90 - L STR, and

O - L SET. A typical heel block of this type is
in Fig, 29,

Loo



14.010

In 1938 the single set and curved heel set stock rail
shown in Fig. 30, was introduced, and as the curve commencef
in practice behind the heel block, it was possible to make §
tapered heel blocks suitable for either R or L hand points

b Cf

The marks however were not altered, see Fig. 31, and t§ :
distinguish between the earlier and later blocks a straigifr
edge must be placed against the stock rail side of the sef b
stock rail heel block. If this face is straight the heeg |
block is of the later type and can, in emergency, be ustg |
against the straight stock rail in points of the oppositf ¢
hand,but if the face is hollow the block cannot be used with
O}$6§1tering the spread at the heel to the extent of 1/8" of
3 ! . 3

When the 94 and 107 1lb. common points were first intro¢g
duced the heel blocks were marked with the weight of thf
points and the letter indicating that the heel block was corf
mon to points of either hand, as shown in Fig. 32. Thug
94 R STR L SET indicated that this heel block would fit t:g
straight stock rail of right-hand points and the set stog
rail of left-hand points. Difficulties, however, arose Whl .
trackmen dismantled the half sets of points and could not d4f
tinguish between the heel blocks required for switches Cf °
different lengths,

B

The differences in the dimensions of the blocks arff tg
slight, and when 'worn the blocks may be interchangeable {Cf °
the two switch lengths. A
E fp

Vg

To remove these difficulties the marking was changedﬁ"
1941 and they are now marked according to length, weight &°F {
hand of the switches, see Fig., 33. These blocks are t§
same in R or L hand points.

For casting reasons the heel blocks now used in 94 &F
107 1b. points are the same for 15'0" and 16'6" switches,VF

are machined according to purpose and the unwanted rigurtf
are chipped off, 3

In 19L2 when the 94 and 107 1b. Compound Points W'
introduced the heel blocks for the No. 7??2 compounds verf
marked with the 1length, weight and hand of the switches &
the letters CVD were added to  indicate that points werly
curved, see Fig. 3U. ‘ ~

- For the No. 8.7 compounds however the letter 'E' or ‘F._
was added to indicate with which stock rail the block was
be used, see Fig. 35. The 'E' block is used with the cu'E
stock rail and the 'A' block with the straight stock railg
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In certain areas 9L 1lb. points with 9'3" switches are

x}ﬁsed. The blocks used with these points are branded with the

 llength and weight of switch, hand of points, and to which
| dtock rail the blocks are to be applied, thus 9-3 94 L STR.

During 1939 the A.R.E.A. heel assembly was introduced for
cconditioned 78 and 86 1b. points and the heel ©blocks are
randed as shown in Fig. 36. :

: HEEL FISHPLATES
Many different types of heel fishplates are in use, and
e sections used in the older weights of rails are no longer
plled, In 10.1L and 10.15, heel fishplates in use for 'X'
nd 'Y' layout points are tabulated, but where doubt arises as
D the required heel fishplates for old material, reference
 8ilould be made to Head Office for particulars.

i | The heel fishplates wused in the new 94 and 107 1b.
-jpnnts are the Australian Standard Bar type fishplates, and

nigwse.are set and machined to house the distance ferrules on

he 1st.heel bolt as shown in Fig. 26.

. HEEL FERRULES
The heel ferrules used in 90 and 110 1b. points were of
;mﬁid drawn steam pipe, but after a period of service these

rules require replacement, as they tend to wear and become
© short to properly space the set fishplates.

jf‘ In 94 and 107 1b. points the heel ferrule 1is machined
${20m high carbon steel and specially heat treated to withstand
g ¥ear, Renewals for the 90 and 110 1b. points are of high
g °4rbon steel also.

HEEL BOLTS
s Heel bolts vary according to the weight of rail and type
;Aépoints; the earlier heel bolts were of iron and of mild

gﬁl With an ultimate tensile strength of 28 tons per sguare
area, '

Those in use in 90 and 110 1b. points are fishbolt steo”‘.

fng an ultimate tensile strength of 35 tons per square 3;;

Y

The mark 'H' heel bolts used in 94 and 107 1b. poir¥ 
;steégiﬁated, high-tensile-steel bolts oI an ultimateééAiﬁz
;f of 50 tons per square inch area. i-tches
e B0olts which pass through the entire heel asser %

2 it

®ribed as heel bolts,and those which pass through ths,.the

5 ;§ and switch only are described as heel fishhairs
4 f ig, 2L,
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In 1938 the single set and curved heel set stock railf |
shown in Fig. 30, was introduced, and as the curve commencef u
in practice behind the heel block, it was possible to make!
tapered heel blocks suitable for either R or L hand pointsf s

The marks however were not altered, see Fig. 31, and i §
distinguish between the earlier and later blocks a straighf:
edge must be placed against the stock rail side of the seg b
stock rail heel block. If this face is straight the heef 4
block is of the later type and can, in emergency, be ustg 1
against the straight stock rail in points of the opposilf §
hand,but if the face is hollow the block cannot be used withf{
g%s 6ﬁlltering the spread at the heel to the extent of 1/8" ofr

When the 94 and 107 1lb. common points were first introg
duced the heel blocks were marked with the weight of tif
points and the letter indicating that the heel block was CcOrf 3
mon to points of either hand, as shown in Fig. 32. Thug D
94 R STR L SET indicated that +this heel block would fit thE?
straight stock rail of right-hand points and the set stocf U
rail of left-hand points. Difficulties, however, arose WheE |
trackmen dismantled the half sets of points and could not dif §
tinguish between the heel blocks required for switches (f
different :lengths.

The differences in the dimensions of the blocks 27§t
slight, and when worn the blocks may be interchangeable {'§ 3
the two switch lengths. - A 2

To remove these difficulties the marking was changed "Ecd
1941 and they are now marked according to length, weight &f {
hand of the switches, see Fig., 33, These blocks are Vg
same in R or L hand points, |

For casting reasons the heel blocks now used in 9% ©fi
107 1b. points are the same for 15'0" and 16'6" switches,DF

are machined according to purpose and the unwanted figurcl
are chipped off. 1

In 1942 when the 94 and 107 1b. Compound Points W”ﬁ?’
introduced the heel blocks for the No. 7??2 compounds Ve |
marked with the 1length, weight and hand of the switches &
the letters CVD were added to' indicate that points WEnd
curved, see Fig. 34. A _ ]

- For the No. 8.7 compounds howe#er the 1et£er 'E' or '
was added to ipdicate with which stock rail the block Wasté@e
be used, see Fig. 35. The 'E' block is used with the curV gl
stock rail and the 'A' block with the straight stock reifsel
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£ In certain areas 94 1lb. points with 9'3" switches are
¥ udsed. The blocks used with these points are branded with the
t length  and weight of switch, hand of points, and to which
i gtock rail the blocks are to be applied, thus 9-~3 94 L STR.

1 During 1939 the A.R.E.A. heel assembly was introduced for
cconditioned 78 and 86 1b. points and the heel blocks are
 branded as’ shown in Fig. 36. :

S HEEL FISHPLATES
B Many different types of heel fishplates are in use, and
i the sections used in the older weights of rails are no longer
rplled., In 10.14 and 10.15, heel fishplates in use for 'X'
{86.'Y' layout points are tabulated, but where doubt arises as
;t»the required heel fishplates for old material, reference

i1 The heel fishplates used 1in the new 94 and 107 1b.
‘g Ppints are the Australian Standard Bar type <fishplates, and
}ﬁmse,are set and machined to house the distance ferrules on

. HEEL FERRULES
The heel ferrules used in 90 and 110 1lb. points were of

: lid drawn steam pipe, but after a period of service these
ifxwules require replacement, as they tend to wear and become
‘]?0 short to properly space the set fishplates.

Il In 94 and 107 1b. points the heel ferrule is machined
| tI0m high carbon steel and specially heat treated to withstand
g7ar,  Renewals for the 9O and 110 1b. points are of high
E°qrbon steel also.

HEEL BOLTS
o Heel bolts vary according to the weight of rail and type
B % points; the earlier heel Dbolts were of iron and of mild

fﬁ?”el with an ultimate tensile strength of 28 tons per square
L 1Ch area, ‘

an ultimate tensile strength of 35 tons per square 57

er g ’#es.

of. 1. The mark 'H' heel bolts used in 94 and 107 1b. POiﬁg‘
ié{eﬁgiiated’ high-tensile-steel bolts oI an ultimateéaAigz

u{ : of 50 tons per square inch area. Atches’

. ém Bolts which pass ‘through the entire heel aSsep %
i Iwribed as heel bolts,and those which pass through ths,. the
=i ;‘i aﬁd switch only are described as heel fishthails
. B.2 . -
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The heel bolts used in 'X' layout .are 1" diameter af i
those used in 'Y' layout are 13" diameter.  See 10.20-10.7F
and 14.134. y

SWITCH _STOPS S ' f
“To afford lateral support to the switches between thE
intersection of rail heads and the heel of the switche:§g
stops are rivetted to the web of the switches during manufecg .:
ture, and when the switches are closed against the stoct ¥
rails the stops should just bear against the webs thhesmw ]
ralls., ’ : 2

S=-

The position of the stops is-arranged so that theydun{i
bear against the stock rail adjacent to, but clear of,tmf;
point chairs. ' ‘ ]

The three general types of switch stops are shwmlgig
Figs. 37, 38 and 39. The type of stop used in 57, 70, TR {
and 86 1b. points is shown in Fig. 37. The stop shown %51
Fig. 38 was used in 60, 66 and 75 1lb. points, and that US¢E
in 80, 90, 94, 95, 100, 107, 110 and 115 1b. points 1is sho’g i

- Particulars of the lengths and types of stops inu“;dd;
today are shown in Table 14.033-14.035. L adco

LUGS AND SPREADER BRACKETS B
To connect the spreaders to the switches, forged st¢E |
lugs are rivetted to all 'X' layout point switches. r;;'
types of lugs have been used, as shown 4n Figs. LO andb{;
those shown in Fig. 4O were used on 57, 70, 78 and '861;
switches, and those shown in Fig., L1 on 'X' layout switchl i
of all other weights. R f 5

The spreader brackets used on 'Y' layout switcheS'are?
~ee types, as shown . in Figs. 42 and 43. The type Sh@m;r
inty U2A differs slightly from that shown in Fig., 42B, %
e position of the spreader pin hole, but the distinc
marke. ’ pors
the lbe noted when repairs are being effected as the

cupveg¥al of the spreader will be involved.

. Folmproved type of spreader bracket shown in'FMag
was add Wwith 90 and 110 1b. points manufactured after ké
be use:t 8ll 94 and 107 1b. points; the spreader bra%j
stock €S for the side entry of the flat spreaders and facl

. removal and replacement,
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A In 90 and. 110 1b. points the spreader brackets were
mdrked R or L according to +the hand of the switch to which
they were rivetted, but in 9L and 107 1lb. the marks R E and
L{E are used to indicate the side of entry; i.e., R E indic-
ates right entry and the spreader brackets are arranged for
entry according to timber spacing and the position of opera-
ting mechanism,and not in respect to the hand of the switch.

{ The distances from the toes of switches to the centre of
tle operating spreader brackets are as follows : -

Type of Points , Distance
X, XS, XMTT (AREL
n) | e s 0 V 1 'L‘-%“
Y, YS, YMIT 113"

YD ~ 1t403".

: SPREADERS
The spreaders used in 'X'layout points are shown in Fig.
Fg and the standards are set out in Table 14.036.

In 1927 instructions were issued for the recall of all
3 round spreaders and for standardisation of spreaders in
‘{cordance with departmental drawings Nos. F12L0 & F1268.

Non-standard spreaders must not be re-installed.

For 'y! layouts a flat spreader is used as shown in Fig,
(1317;.055 & 14.056), and the standards are set out in Table

al The spreaders used in compounds are set to provide clear-
;1°e under the stock rail of the mating set of points; this
4§ Decessary for electrical insulating reasons.’

te Insulated type being required in electric signalled are@s.

| POINT CHAIRS

‘»OckPOint chairs are bolted or pinned at intervals t¢ the

1% rails in order to. support the stock rails and switches
€ required positions.

Cast iron point chairs are of two general types,‘\\,\the

: ‘og‘k chaig and the buttress chair,as shown by typical chairs
Lok

Both insulated and non-insulated spreaders are in use-v;’: :
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BLOCK CHAIRS 5

Block chairs are used with 57, 70, 78 and 86 1b. pointsf
and vary slightly in 1length according to their positions inf
the assembly of the points, To distinguish the chairs rais-gnf
ed letters are cast on the out ends as shown in Fig. U6,

BUTTRESS CHAIRS |

Buttress chairs are standard for 60D, 60 A.S.,80 '0',9%}
80 A.S., 90 A.S., 94 A.S., 100 P, 115, 100 A.S., 107 A.S. ,anf
110 A.S. points. i

Typical toe, slide, and heel chairs as used in 'X' lay-§
out points are shown in Figs. 47, L8 and 49. The stock railf j
seats for these chairs are inclined at 1 in 20,and the slidesf
are level.

Examples of adjustable toe, adjustable slide, adjustablef
dummy, slide, and heel chairs shown in Figs. L8 - 52 artg
used for 'Y' layout points with stock rails inclined at 1 i'f
20. Cast iron adjustable chairs have .elongated holes f 3
permit of adjustment on the tie plates when being installed§ §

Typical toe, adjustable toe, common and heel slide, alf |
justable slide, special dummy and adjustable dummy chairg
shown in Figs. 54, 55 and 56 are used for 'Y' layout pointf
with vertical stock rails in 90 A.S., 94 A.S., 107 A.S., anf®
110 A.S. material. An obsolete type of 90 ib. heel chelf
is shown in Fig. 53.

A number of sets of points were made in 100 A.S matepi
dal with vertical stock rails, and the slide chairs for thesf
points are distinguished by a raised ty! he
out ends of the chairs. letter 'V' cast on tif

~Prior to 1935, 15/16" dia. holes were : vt
ress chairs of all weights for 7/8" dia.chaigrgzige%u%ncgaﬂfQ3
cast since 1935 have 1.1/16" dia. holes for 1" Qia. chelf§ie
SCrews. N ]

e 8 1
P | B0
. DUEsMY CHAIRS ¥cle

¥
LS

end 107 1b. points

. The several types of dummy chai : i B

3 rs 1in use. own g

g;i;& 52 and 56 - 59 and comprise adjustable duggs Sgpecw QQW
; _v%qommon dummy, deep dwmy and insulated dwmny chairs[ |

Ry $
EQBQ§§‘~CHAIRS f nec
rop forged mild steel chaj B
and  for tﬁl?s are now standard for9PF!$
eir description see 1L.11 fof

k2
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: SWITCH EXTENSIONS
| 4 For detection purposes in connection with signalling ar-
iréngements, switch extensions are bolted to the toes of the
syitches through holes provided in all'Y'layout point switches.
‘§These attachments are made by the Signal Division and the ser-
tvices of a signal fitter are required for their installation
and maintenance.

POINT LOCK BARS
\ In congested yards it i1s sometimes necessary for signal
purposes to extend the point lock bars along the switch and
ibeyond the heel.

i { The necessary attachments are made by signal fitters, but
il no case must the heel fastening be interfered with or in
ey way altered from standard without permission of the Chief
1Clvil Engineer. Irregularities in this regard should be im-
[ngdiately reported through the proper channels,

INTERCHANGEABILITY OF MATERIALS
I | Reference has been made in this section to the different
;gS%andards of points and their fastenings; in some cases the
i dfferences are not marked, and this has led to trackmen using
3;§erials in association which were not intended for wuse in
L Yls way,

t 4  When points were first manufactured from A.S. rails in
-1117, instructions were issued providing for the renewal of
es:fCosures with A.S. rails wherever A.S. points were installed.
tm;?q‘good trackwork this precaution is necessary, as the fish-

1% angles of A.S. rails differ slightly from the earlier
°fesses of rail in use. .

4 Bad heel fitting and insufficient switch clearance under
Y9 head of the stock rails occurs when switches and stock
'tils of different classes in the same weight of rail are used
ﬂﬁgether. The assembly of 100 1b. A.S. switches with
£ b, 'P' stock rails is the worst case, as the switch
E-icarance is reduced from 3/16" to 1/16" as shown in Fig.60,
B there is a danger of the switch gaping if the heel is al-
"ed any slight depression.

nd Wear in service has now 1largely provided the clearance
;wceSSaPy to compensate for differences in rail section, but
B {°Pever practicable switches and stock rails and the closure

Azwoining the heel of the points should be of the same class
E o rail, . :

LO6
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GAUGE OF POINTS . :

Common points should be laid to exact gauge as determing
ed by a standard track gauge. The gauge should be appliel
in the positions shown in Fig. 61, ?

Provided the straight stock rail is in true alignmenf §
and the heel spread 1s correct, the application of the gaugf %
at any other positions than those indicated is unnecessarjg j
and may be misleading for the following reasons : -~ ]

1. The running side of the switches in 'X' and 'Y' points lif 4
machined at 6%~ to the vertical and exact gauge occurtf 1
only along & line at the top of the angle machining whiclf ¢
extends from the toe to a 1little beyond the intersectiaf ¢
of raill heads. '

2. In 'V' nose points the angle of side machining is 15% anif
extends from the toe towards the heel of the switches fUE &
2'0" in 90 and 110 1lb., points, and 3'6" in 94 and 107 1§ i
points. ) ;

3. Because the heels of the points are not square with thf °
turnout, exact gauge measured off a set stock rail or off§ W
a curved stock rail falls slightly behind the heel of thE ¢
opposite switch,and unless a square is used to locate thitf |
pogition to apply the gauge, an incorrect reading may U 3
made. s

The gauge between stock rails at the toe of 'X' and 'Uf
points measured square off the straight stock rail is 5'35" f 1
andiat the toe of 'V' nose points is 5'33" with unworn stoff ¢
rails. E

Compound points are laid to exact gauge at the set BE 1
front of the switch toes, and the gauges for the 94 & 10710 i
compounds at the switch heels are shown in Fig. 62. &

If wear is present, allowance should be made equal !
the amount of wear, as any attempt to pull the worn portid®g
of the points to exact gauge will definitely throw tE
switches out of alignment and interfere with their correc‘g
seating against their stock raiils, - |

GAUGE _DISTORTION. ; :

The condition at points is similar to that at a kink ¥
the track; with the standard heel spread this kink is greafj
er with short switches than with lorg switches., ;

LO7
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E Locomotives with long rigid wheel bases cannot pass
. through short switches without distortion of either or both
'} the points and the locomotive frames. To obviate these con-
| ditions 22'6" switches are now standard for main track points
. where 8 coupled wheel locomotives are in running.

} ¢ With short switches it will be observed that wear is in
i qvidence on the switch and the straight stock rall as shown
. In Fig. 63, and that exact gauge cannot be maintained at the
- toe of the points.

] The presence of guard rails close to the toe of the
. Points aggravates the <foregoing conditions, and-in the new
¢ trackwork layouts care is taken to lay +the points not closer
§ than 17'6" from any 13" flangeway. For the same reasons the
i toes of switches should not be laid in closer than 17'6" from
{ t0e to toe,and the toe length of the new points has .been fix-
: ¢4 at 9'0" to ensure compliance with these conditions.

If the distance between toes of switéhes is less than

t%iifhe wheel - base, conditions arise as shown in Fig. 64, in
gmi“uhich the long rigid wheel base locomotives must spread the
i irauge to force their passage through the points.

‘ : FREEDOM OF SWITCHES
£ If the operating pull rod were vremoved from the points
L the switches should offer 1ittle resistance to movement by

the hands of one man, and each switch should seat snugly

ffﬁgainst its stock rail and remain so after being moved into
§ Position. ; - :

2 Interferende'with the heel_fastenings to produce spring
t £ the switches is contrary to instructions and can be the
. ause of derailment. : ‘

Sluggish movement of switches is a common cause of de-
8ilments and may. arise from uneven seating of the switches
{0 the point chairs, incorrect spreader- fitting, or tight
| {loints at the pins in the lever and rodding.

All pin joints should be in alignment so that the pins
could, if necessary, be removed readily with the fingers, and
{SPreader ends, pins or bolts, should drop into position with-
1°ut distortion of the switches. ' .
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RENEWALS 3
With the loose fitting in use in old standard points itf ]
was necessary to interchange switches and stock rails of ihkf
same weight, class, and type, but in the new standard pointdfs]
the fitting is much more accurate and the best results are ob-f ;
tained by installing the material as received from the workg }
shops. |

For this reason it is now the practice to supply thf
points in half sets with the switch fitted to its stock rallg’{
and, when sufficient man power is available, the half sets dff
points should be installed without dismantling other than thf i
heel bolts to permit insertion of the closure rails.

LUBRICATION iy
Chair slides should be cleaned and lubricated frequently.g §
In districts where sand 1is troublesome graphite is the mosif
suitable lubricant for this purpose, otherwise point oil ifg]
provided, but its use should be confined to the slide surfacg !
of the point chairs. 1

Excessive use of 0il causes the point fastenings to woif |
loose. A little oil applied to the pins, rod ends, crankgih
and spreader bolts greatly reduces the friction and improveglé
the operation of the switches.

CATCH POINT DERAILS L

Sidings which connect with the main tracks are 'trappelf .
to prevent vehicles in the sidings being moved foul of thE
running tracks. The trackwork arrangement provided for thi‘f.{
purpose 1s the catch point derail. Deflecting rails &g {

provided where necessary to ensure that a runaway vehicle wi
be thrown clear of the main track, :

—
~ s
T

The usual position of derail catch points is shownilfv
19.07,Fig.1, and the arrangement of deflecting rails and d¢- [ |
flecting switch for 60 and 80 1b. tracks is shown in Fig. OF ]

Catch point derails in the older rail sections were asseff
bled from standard materials, and the deflecting switch fron’l
selected worn switch. The necessity for selecting a worn ¢
flecting switch will be clear from Fig. 66, showing that Vg
crown of the switch must not stand above the track rail “F
there will be a danger of derailment by mounting or spreadi®fi
the gauge in a trailing movement, i

While the safety purpose of the catch point derail is P
first consideration, it is also necessary to consider the COF
venience of re-railing vehicles and the extent of damagé ‘K
the trackwork during derailing and re-railing movements. :
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CATCH POINT DERAIL SINGLE SWITCH
td The 94 and 107 1lb. single catch point derail is shown in
IFlg. 67, and several features of design should be noted toen-
‘gshre correct installation.

| To prevent derailing and re-railing wheels from dropping
between the stock rail and the track rail behind the heel and
ioyerturning or ploughing out one or other of the rails, the
] gck rail divergency is limited to L%" measured between the
rpil heads. :

,»ock rail mounting, and the end of the special stock rail is
iramped to  lessen obstruction as with guard rails and wing

t1y.
most
1 ﬁ;ﬁ The point slide chairs are of the drop forged mild steel
fmebtpe and the track rail opposite the derail switch is support-

¢ by rail chairs of similar type.

E It will be seen that all under rail fastenings are of 1"
‘Blhickness which simplifies the work of installation, and the
vébteral support afforded by the rail chairs reduces the danger
ﬁ? Spreading the gauge during re-railing movements.

- A slotted flat spreader sliding through a spreader brack-
L¢f on the track rail opposite the derail switch limits the
g SFitch movement and thus enables the switch to more definitely
g Pntrol the movement of the derailing vehicle.

Heel fastenings are standard,but the new Mark 'C' short

, fﬁair4bolts are required with the mild steel slide and rail
E “jlairs,

'L{ The correct position for installing a catch point derail

;d'on the straight track,and when the heel of the catch point
t tTall is at the fouling point the maximum standing room is
EBlven clear of the switch toe. :

g In congested yards instances have arisen- where catch
‘ﬁ%int derails = are required in the curved closure rails of
?wa°kWQrk layouts, such arrangements are definitely bad track-
"tk and should be avoided.

v o The 'V' nose point section is unsuitable for switches on
Fii°Ves and in 94 and 107 1b. trackwork a switch section has
f °" adopted for catch point derails as shown in Fig. 67.

o

Lug plates step are used to ensure the correct height of

irails of crossings,and also to assist in re-railing operations,
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This section includes the standard switch-to-stock raij i
fitting and employs standard fagtenings, but the running siif;
of the switch is machined to 63 which is more suitable fif§i
fully curved switches and equally suitable for catch point !
rails on the straight since no movement of divergency the!

takes place.

DERAIL _TURNOUT

Where it is important to guide runaway vehicles clearcgi
running lines or ' structures as well as to reduce damage il
track, a derail turnout is installed, as shown .in . Fig. O§

In this arrangement the 'V' crossing is feplaced i 1§
flange 1ift block assembly and pad block.. These are fj

placed to enable the wheels to cross over the track rail witt
out damage thereto. : ‘ .

The points in use in derail turnouts are of a standsf

type,but on some railways special points are in use as shofl:

in Fig. 69.

It is claimed for these special points that maintensxf
is greatly reduced, as the switches are not part of the ruf

ning track and only come into operation when it is necessarY‘:
derail vehcles making an irregular movement. '

CATCH SIDING :

When it is desirable to trap a runaw
derailment, a catch siding is installed.

Derails and chock blocks are track appliances serving U§|'

same purpose as catch point derails, See 16.10.
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| 111 065
CROSSINGS

' GENERAL

Crossings are trackwork structures arranged to provide

the necessary flangeways to enable the wheel flanges to pass
geross  the running rails at the intersections of rails.

The three types of crossings commonly met with are the
W', 'K', and Delta crossings,as shown in Figs. 70, 71 and 72.

All crossings are now manufactured from standard section
track rails selected in respect to quality, section and rail
series, The earlier crossings obtained from overseas were
mnufactured from the double headed rails and the rail parts
vere held in position in cast iron chairs; few of these cross-
ings now remain in service.

Crossings manufactured from the flat bottom or 'T' rails
sre either rivetted to a foundation plate or bolted together
¥vith cast iron spacer blocks, For many years the blocked
crossing has been the standard design, but at one time special
heavy section rails were used and some of these crossings are
still in service. Crossings of specilal rail sections require
special fishplates to make the joint with track rails,

, FLANGEWAY3

The standard flangeways in crossings are 1%"_wide at the
nse, but widen to 3i" at the ends of the wings, and to suit-
thle width at the throat according to the crossing No. This

increase in widening 1s necessary to gradually engage the-

theel backs and draw them over into position to allow the
theel treads to cross from the wing rails to the nose of the
trogsing. - .

When the crossings are required to be 1laid on curves of
sharp radius, the flangeways at the nose must be 1ncreased to
permit the passage of locomotive wheels as with check rails on
turves, See 3.17. The opening at the end of the wing
rails and at the throat of the crossing must also be widened.

Flangeways are an important aspect of crossing design and
maintenance as they affect both the running clearance for the
flanges and the running surface for wheel tread transfer.
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In the older crossings the flangeways were arranged g
follows : =~

At the throat .. 24" petween the rails.
" nose .. 13" " ‘ " "
" " flare opening An 1" i "

1 11 wing end opening 3_2_" " tt "

'V' crossings of this design, shown in Fig. 73, provig
a gradual engagement for the backs of wheel flanges,but re.
duce the area of the running surface for wheel tread transfu
and are therefore prone to heavy wear on the wings.

In 90, 94, 107 and 110 1b. 'V' crossings shown in Fig7,
the flangeways are as follows : -

At the throat .o 3 between gauge lines.
o nose . iz" the rails.
" oW fl-are openin_g 31 " " " "

The throat is wldened by curving instead of setting the
wing rails and the width waries with the crossing No. but is
never less than 234" between the rails.

Wing rails are machined at 250 slope and converge fron
33" opening to 13" a little behind the nose.

This arrangement has a three-fold effect in that the
curved backs of the new A.N.Z.R., wheel flanges smoothly en-
"gage the 25 machined flares {(see 13. O3L, Fig.36), and the
13" flangeway behind the nose draws the wheels over to provide
-additional tread bearing on the nose and wing rails in the
area of wheel tread transfer, as shown in Fig. 75, while the
curved wing rails provide a gradual engagement for the backs
of wheel flanges engaging the wing rails at the throat in:@
facing movement.

The design 1is necessariiy a compromise as flangeway
clearance and wheel tread transfer are opposing consideratias

When renewals are being made with serviceable crossings,
care should be taken to select a crossing with the least worn
flangeway for. the main line movement, as by so doing a larger
tread bearing area will be provided for the faster trains.

‘The flangeways in 0ld crossings tend to close as the
spacer blocks become worn, and such crossings should not be
used for a movement on a curve when a full flangeway clearancet
is required.
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By the careful selection ofserviceable crossings for the

gervice ?equired of them, better running is made possible and
longer life may be obtained from the crossing.

Crossings with widened flangeways are special and are
stamped according to catalogue No. See 1.4.070.

SPACER BLOCKS

. The cast 1lron spacer blocks now used have a full bearing

on the fishing faces of the rail parts in the crossings and

provide a small clearance from the webs of the rail parts to

enable an initial tightening of the crossing bolts to be made

ﬁ%er7ghe crossing has had a few days service in track. See
Fig. .

At the mouth of 90,94, 107 and 110 1b. crossings a pipe
ferrule and bolt are 1installed to prevent distortion of the
crossing.

CROSSING BOLTS

Crossing bolts installed in new crossings manufactured

since 193L are of high tensile steel specially heat treated

for the service. These bolts are standard in 90, 94, 107

and 110 1b. crossings, and the nuts should be kept pulled up
a6 tight as possible with the standard track spanners.

Crossing bolts installed in crossings manufactured
prior to 1934 were of mild steel and will not withstand ex-
cessive tightening as the bolts simply stretch in these cir-
cumstances and protrude through the nuts leaving no thread on
the bolt shank for future tightening.

The 1935 type crossings shown in Fig. 74 have the cross-
ing bolts spaced at 5" centres to enable the application of
standard fishplates in the event of rail fracture adjacent to
the spacer blocks. In earlier crossings the bolts were spac-
ed at 4" centres. :

HEAD LOCKS

Head lock washers are provided on the new crossings to

grip the oval neck of the crossing bolts and prevent turning

then tightening the nuts. The head locks are tapered or par-

allel according to their position on the crossings, and are

mrked with the letter 'T' to indicate the top for assembly,
8 shown in Fig. 77.

SPRING WASHERS

Various types of spring washers have been used during

wnufacture of crossings, but those in use on new crossings

tre of a heavy section designed to maintain the required ten-
sion with the high tensile steel crossing bolts in use,
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NOSE SECTIONS

The nose sections of crossings vary in shape, size ayg
position according to the weight of rail and the design of
the crossings. Position, shape and height of the nose rela.
tive to the wing rails have an important bearing on the 1ife
and safety of the crossings under traffic.

Ideal conditions obtain when new wheels pass over a ney
crossing without vertical or lateral impact,and these condi-
tions are met, as shown in Fig. 78, by machining the nose be-
low the level of the wing rails to allow for the conicity of
the wheel treads, and to gauge at 2" below rail surface.

The nose section in standard crossings when new is 3/16"
below the rail surfaces of the wing rails, and rises to the
same level as the wing rails about 12" ©behind the nose,
This rise or run on 1s less with crossings of small No. and
greater with crossings of large No; 1t has the effect of
transferring the wheel loads from the wing rail to the nose
at a position where the nose is wide enough to take the weight
without damage. .

Obviously, conditions arise with worn wheel treads when
new crossings can be damaged, and likewise new wheels will
not pass over a worn crossing without impact. These condi-
tions are shown in Figs. 79, 80 and 81.

With worn wheels, as in Fig. 79, the wheels drop offvﬂm
wing rail on to the nose causing the nose ' to flatten down as

shown in Fig. 81; this occurs with facing movements. Worn |

wheels, trailing through the crossing, strike and mount the
running edge of the wing rail ahead of the nose causing gut-
tering of the wing rails. The area subjJect to wear under
these conditions is shown shaded in Fig. 82.

FLANGE RISER BLOCKS

In crossings of small No. and particularly those cross-
ings requiring wide flangeways, the wear at the area of wheel
transfer is very severe,and conditions arise in which a satis-
factory transfer cannot be effected wilth the usual open
flangeway construction.

To reduce the wear under these conditions steel flange
riser blocks are fitted, as shown in Fig. 83, and the wheels
roll on the flanges across the crossing gaps. Crossings of
this type are referred to as Floored Crossings.
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TREAD EASER RAILS

Guttering of wing rails in crossings of small No. also
cccurs with worn wheels on the outside edges of the wing rail,
gs shown in Fig. 84, and to avoid undue wear, crossings in-
tended for heavy traffic locations are manufactured with tread

] easer rails, as shown in 13.035, Fig. 37.

The easer rail 1lifts the worn wheel on to the outside of
the wing rail without shock, and also provides additional sup-
port to the wing rails at the knee or knuckle of the crossing.

CROSSING NUMBER

Crossings of different angles are required according to

the trackwork layouts in which they are used, and for calcula-

tion and setting out purposes, the angle is expressed in de-~
grees, minutes and seconds. '

For convenience in construction and identification the
crossing angle is expressed as a rate of slope such as 1 in
87, or more shortly as No. 8.7. ‘

Three methods are in use to describe the slope of cross-
ings, as shown in Figs. 85, 86 and 87; that shown in Fig. 85
is the method used in Victoria for railway crossings, and that
in Fig. 86 is used for tramway crossings. :

-The angles corresponding' to No. 7.52 vary with. the
86 and 87.

Occasionally o0ld crossings may be met with having no

ldentification No. and it will be necessary to line and mea-

sure the crossing to ascertain the No. An approximate method
s to mark the position on either side of the nose where the
ilstance between running edges is 6", and measure ‘the length
;%ween the marks in feet and decimals of a foot, as shown in
ig. 88, :

When making such measurements care should be taken to al-
lov for any wear on the crossing, and to observe if the cross-
Ing is straight or curved.

The extent of curvature can be approximately determined
% extending the alignment of the crossing to the heel and
mouth by means of a fine line and measuring the offsets, as
thown in Fig. 89. Measurements of this kind require some
¢périence in practical crossing construction and are better
left to an engineer experienced in this class of work.
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CATALOGUE ROS. ,

The former practice of describing a crossing by its rate
of slope or numerical number such as 1 in 8.7, though suffic.
ient identification for a standard crossing of a given weight

~of rail, was inadequate for identification of crossings vary-
ing in constructional details, such as overall 1length, speec-
ial wings, or curvature.

To provide an absolute record of such crossings and thus
enable ordering, manufacturing and replacement of crossing
correctly, the system of catalogue numbers was introducedi
1940. The catalogue number system makes use of the crossin
number followed by a letter,and is stamped on the head of the
right-hand wing rail towards the guard entry end as shown in
Fig. 90,

Standard straight crossings are stamped with the number
of the crossing only such as No. 8.7,but crossings varying in
any way from standard have an identification letter or letters
following the crossing No. = Examples of crossings from the
catalogue are shown in Fig. 91.

Special crossings manufactured prior to the introductio
of catalogue numbers require to be measured up before renev-
als can be undertaken, but replacements of catalogued cross-
ings can be made with the certainty that the replacement
crossing will be an exact duplicate of the original crossing

As the differences may not always be apparent, care
should be taken to thoroughly clean the wing rail, and with
the aid of a knife or other pointed instrument to clean out
the No. and ascertain if any letters are also stamped with
the number.

STANDARD 'V' CROSSINGS

The standard 'V' crossing consists of four pieces o
rail curved, set and machined for accurate assembly, with the
rail parts secured in position by crossing bolts passim
througg the rails and cast iron spacer blocks, as shown in
Fig. 76.

. The point of intersection of a 'V' crossing is that pos
ition in advance of the nose of the crossing where the ru-
ning edges produced intersect or cross over, as in Fig. 92,
This position is always in the gap of the crossing between the
nose and the knee. Nose to P. of I. dimensions are shown if
Table 14.079. :
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14.071
LENGTHS

The intersection and overall 1lengths of 'V' crossings
vary with the crossing No. and the rail section from which
they were manufactured, and particulars are as set out in

rab’.e 14.080.

‘ | NOMENCLATURE
The terms used in the description of 'V' crossings and
their applications are shown in Figs. 73 and 7.4.

SPECIAL 'V' CROSSINGS

Special 'V' crossings vary from standard in many ways.

The crossing number or rate of slope, the length, openings,

flangeways, curvature and type of construction are the chief
differences. :

MANGANESE STEEL 'V' CROSSINGS

These crossings are of two general types, viz: - com-

pletely cast, as shown in Fig. 93, and rail bound as shown in
Mg, 94. i

'V' crossings have also been made from rolled manganese
steel rail both 1in standard and special Nos. and these are
distinguished by the rolling brands on the rail parts.

The rail bound manganese steel crossing shown in Fig. 94
is standard for the No.20 'V' crossings used in high speed
iracks.

Ky anD YV CONSTRUCTION

In special trackwork layouts it is sometimes necessary to
commence a guard rail within the 'V' crossing. This is known
s 'Ky construction, as shown in Fig. 95. The nose rail is
designed to provide the necessary width of flangeways to pass
the backs of locomotive wheels, and its position differs from
that of the 'V' crossing nose because of its function as a
guard rail.

If two converging guard rails commence within the 'V
trossing, the construction is known as 'YV'construction, as
shown in Fig. 96.

) SPRING 'V' CROSSINGS

The purpose of the spring 'V' crossing is to provide, as

hearly as practicable, a continuous rail for one movement

through the crossing, and its use is confined to locations

¥ere trains run at high speed on the main track and only slow
movements are made through the turnout.
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As shown in Fig. 97, one wing rail is hinged at the mout}
of the crossing and is held in contact with the 'V' of tp
crossing by a powerful spring adjusted to the correct compress.
lon for the operation of the crossing under traffic conditions

When vehicles make the turnout -movement, the path of th
vheels is controlled by the 1long guard rail in the turnoyg
~opposite the crossing, and the spring wing rail is drawn opy
by the pressure of the wheel backs into the open positio
shown 1in Fig. 98. As the spring wing rall is movable gy
forms part of the running rail of the main track, it also re.
quires a 1long guard rail for protection of the main trac
movement. : ‘

Provided the speed through the turnout is always sloy,
the spring 'V' crossing has a long life, and its use greatly
improves the running conditions on the main track.

Spring 'V' crossings are made right and left-hand for us
in right and left-hand turnouts and crossovers. The spring
wing rail of a right-hand spring 'V' crossing is on the right
side looking from the mouth of the crossing, as shown i
Fig. 97. '

'K' CROSSINGS

The standard 'X' crossing consists of four or six pieces
of rail curved,set and machined for accurate assembly,with the
rall parts secured in position by crossing bolts passin
through the rails and cast iron spacer blocks, as shown It
Figs. 99 and 100. .

The point of intersection of a 'K' crossing is that posi:
tion in advance of the dummy noses of the crossing where th
running edges produced intersect with the running edges of th
running wing rail, as in Figs. 99, 100 & 101, This positim
is always at the theoretical knuckle of the crossing half-wg
between the two dummy noses,

To reduce the strike at the knuckle, and for practical
constructional reasons, the running wing rail is curved &
this position, and the theoretical knuckle is slightly dis
placed from the actual running edge of the running wing rail,
as shown in Fig. 101. See 13.038, Fig. L6.

The arrangement shown in Fig. 100 is standard for t
new 94 and 107 1b. ‘'K' crossings, and that shown in Fig. ¥
applies to 'K' crossings of all the earlier weights of rail
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‘ LENGTHS

The intersection and overall lengths of 'K' crossings

vary with the crossing No. and the rail section from which

ﬂwySYere manufactured, and particulars are set out in Table
14,081,

NOMENCLATURE
The terms used in the description of 'K' crossings and
their applications are shown in Figs. 99 & 100.

SPECIAL 'K' CROSSINGS

Special 'K' crossings vary from stendard in many ways.

The crossing No. the length, openings, flangeways, curvature
and type of construction are the chief differences.

MANGANESE STEEL ‘'K' CROSSINGS
~ Manganese steel rail has been used for the construction
of 100 1b. 'K' crossings at several places in the suburban
area, and are 1identified by the rolling brands on the rail
parts. :

'VK' CONSTRUCTION

This type of construction occurs singly or in duplicate

in double rail layouts where guard rails commence within the

'K' crossing, examples of which are shown in 13,032, Fig. 29;
13,035, Fig. 37; and 13.036, Fig. 39.

. The new standard 'K' crossings used in 94 and 107 1b.
layouts are of the 'VYK' type with short flared guard wirgs
placed to gradually engage the backs of wheel flanges and
guide them into the most favorable position to run through
the ecrossing gaps.

MATCHING 'K' CROSSINGS

In Diamonds and Compounds'X' crossings are used in pairs

88 shown in 13.032, Fig. 29-31; and 13.047, Figs. 53 & 5.4,

and because of the difference in position of the dummy noses

end their constructional differences, departmental instruc-

tions provide that 'K' crossings of the same type must always
be used together.

- MOVABLE SWITCH 'K' CROSSINGS

With 'K' crossings of 1large No. the length of the un-

guarded gaps from the nose to the knuckle of the crossings is

greater than the arc of the wheel flanges below the surface

of the rails, and as stated in 13.026,there is an ever pres-

ent danger of derailment due to the wheel flanges striking
and taking the wrong side of the dummy noses.

ley
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The length of the gap also reduces the bearing area of
the rails available for wheel tread transfer, and vear is cop-
sequently heavy.

To provide an unbroKen surface for the wheels, and alsg
eliminate the crossing gaps,the type of construction shown iy
Fig. 102 is 1in use opposite "A" Box, Flinders Street, ang
has bgen proposed for all new 'K' crossings of Nos, larger
than 8.7. °

. The new No. 9.73 compounds will probably be of this type
of construction, as shown in 13.04L9, Fig. 58.

DELTA CROSSINGS

A delta crossing is a comPosite crossing usually combin-
ing two 'V' crossings and one 'K' crossing 1in the one trac:-
work structure, as shown in Fig. 103.

LENGTHS *

The Intersection and overall lengths of standard delta
crossings vary with the crossing No. and rail section f'rom
which they are manufactured, and particulars are set out in
Table 1L.082.

NOMENCLATURE :
The terms used in the description of standard delta
crossings and their applications are shown in Fig. ‘103,

TYPES ‘

Standard delta crossings are designed for traffic over
the delta centre, and the rail parts are machined and arrang-
ed accordingly.

Delta crossings used in special arrangements, see 13,06k,
have rail 'parts mach:ned and arranged to properly support the
running rails. While it is possible to interchange some of
these delta crossings, it should be appreciated that a limit-
ed 1life only can be . expected from rail parts designed for
guard rail service when subjected t¢ running rail conditions.

'K' DELTA CROSSINGS

, Apart from constructional differences'K' Delta crossings
are used in pairs, having different intersection 1lengths 0
enable gauge to be established, as shown in 13.070, Fig. 92

'v' DELTA CROSSINGS

This combination when made in standard Nos. is too long
for convenient handling as one trackwork structure ard articu-
lated construction is adopted, as shown in Fig.104. In this
arrangement some flexibility is obtained at the Joints be-
tween the crossing parts and renewals of worn portions are fac-

ilitated.
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INHERENT DEFECTS

Delta crossings are inherently defective compared with

' and 'K' crossings owing to the multiplicity of rail parts

md spacer blocks necessary in their construction, and the

gecessity to machine away so much of the rail sections to
ggsemble the individual rail parts,

A further undesirable feature is the excessive length of
the crossing bolts required to unite the many parts. The
elongation of steel is directly proportional to the elastic=-
ity of the steel and the 1length of the bar; thus for the
same initial bolt tightness the stretch in the 1long bolts is
geater, and es the loading conditions are more severe, it is
jractically impossible +to keep the many rail parts rigidly
mited.

Movement between rail parts and spacer blocks is excess-
ive, and the rate of internal wear is rapid with the result
that the flangeways are reduced. Reduction of the flange~
nys results in the delta crossings pulling out of alignment,
ind making it practically impossible to maintain the correct
rinning and guard gauges through all the tracks. Excessive
war and heavy strikes occur at the nose and guard edges of
felta crossings as the result of incorrect alignment and gauge

For the above reasons delta crossings are to be avoided
therever practicable and renewals should be made as soon as
internal wear bhecomes excessive rather than by reason of head
vear of the rail parts.

. CROSSING MAINTENANCE
Two factors are involved in crossing maintenance ; ~

1 Running conditions.
2, Mechanical repair.

, RUNNING CONDITIONS

The necessity for proper drainage of the formation, ade-

{late ballast of good quality, in good condition, and proper-

ly packed sound timbers, applies to crossing maintenance in

the same way as to track maintenance. Joint conditions,
dlignment, and surface are likewise of equal importance.

Flange wear of the running and guard edges of crossings
Is dependent mainly on the maintenance of correct gauge and
trrect guard rail gauge. . The stability of the guard rail
Wder tyraffic conditions is vital to the protection of the
‘tossings, both in respect to safety and in reduction of
flenge wear on the crossing. :
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Guard rails are provided to protect . the crossing and ofife
necessity are subject to heavy wear, particularly fortmemE
turnout movement. It should therefore be clear that no goy

- purpose is being served by permitting heavy flange wear
the crossing in an endeavor to economise in guard rail re.
‘placements.
br
The correct position of a crossing guard rail is 5" hm
from the running edge of the crossing it is guarding, an|s c
this distance should be maintained at all times. See 14.100}md

MECHANICAL REPAIRS
Mechanical repairs may be sub-divided for convenience|fir

into : - thie
1. Adjustments. 3, Field repairs.
2. Minor renewals. L. Workshop repairs. Dt
ADJUSTMENTS see?

Internal wear is directly related to bolt tightness an|¥®
trackmen should at all times keep the crossing bolts properlydurj
tightened for the service required of them. ’ 3&

The crossing should be properly secured to the timber
with good spikes to ensure that movement of the crossing doe
not take place under traffic, It is useless to properly selmte
cure the guard rail if the crossing is not likewise secured et
the

With 'K' and Delta crossings there is a tendency for th|th
crossings to get out of line and allow of heavy flange blow|sect
at guard edges and at the noses and throats of the crossings|rar
Observations should usually indicate in which direction th
crossings should be pulled to restore smooth running condl-
tions, and the earliest opportunity should be taken to res
tore the crossings to this condition.
bloe

When the displacement of the crossings 1is due to cregjholt
of adjacent rails, sufficient rail anchors should be applie
to control this creep, bearing in mind that creep may be dw
to unstable track conditions which should likewise receiw

early attention. ?m
It is probably true that meny crossings are severd!&?

damaged by neglect in respect to the foregoing adjustmenﬂ, !

and consequently earlier renewals are necessitated.

MINOR RENEWALS 81

These generally concern the replacement of - broken ¢firos
over-stretched bolts with new or serviceable bolts of propeiet
length and suitable spring washers with bevel washers to projrq
perly seat the bolt heads-.and spring washers.
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Joint renewals 1likewise assist 1in prolongation of the

iife of the crossings by opreventing shatter cracks at the
amds of the crossings.

FIZLD REPAIRS

Occasionally in emergency it may be necessary to replace

sbroken rall part with a sound part from an old crossing.

mis practice is not to be recommended, as the proper fitting

of crossing parts cannot be expected in these circumstances,
mnd the repair at the best can only be a makeshift.

Field repairs of any consequence should be undertaken by
fointer and Crossings gangs which are properly equipped for
this work,

Sound crossings with & minimum of internal wear are built
p to section at the nose and on the wing rails by the oxy-
getylene  welding process. The welding is carried out in
e track and trains are allowed to pass over the crossing
fwring the process. This work is done by the welders attach-
¢d to the Points and Crossings gangs and requires specialised
ki1l for successful results. :

The rail is first prepared by removal of all unsound
xtal, then wuniformly heated before deposition of the weld
zetal, Areas of deposited metal are hammered while hot to
e required shape and surface, and excess metal 1s cut away
1ith hot sates. The building wup is carried out in small
sections to prevent overheating of +the raill, and a special
rear resisting steel is used for the purpose.

WORKSHOP REPAIRS

Crossings in which the rail parts are sound, but the

tNock fitting has been lost owing to internal wear and lack of
Wlt maintenance, may be completely rebuilt.

Rebuilding is a workshop Job involving complete dis-
untling; each rail part is inspected and corrected for set-
Ung and curvatyre as with new rail parts. Usually the nose
tMocks, scarf blocks, wedge blocks and knee blocks are scrap-
¥d, and new full fishing-angle fitting blocks are installed.

The nose rail is raised to correct height and high ten-
le steel ©bolts are installed in the central part of the
‘rossing. When necessary the wing rails are built up by oxy-
etylene welding and the surface is ground or machined as
quired,
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Crossings which have previously been welded in track apl
not generally suitable for rebuilding, and all crossings apl:
therefore examined by an engineer before undertaking thil"

work.

The l1life of a rebuilt crossing is practically equal ¢

that of a new crossing under ordinary conditions.

Departmental instructions require that crossings suit.
able for rebuilding be reported to Head Office to enable in
spection and arrangements to be made for release of the cross.
ing for rebuilding.

Crossings of raiis under 80 1b. section are not rebuilt,
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F16.70. V CROSSING.
:h | —_
e

Fic. 71. K CROSSING

Fig.72.DELTA CROSSING.
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\ADDITIONAL TREAD BEARING PROVIDED BY
ACTION ‘OF FLANGEWAY.

Fic. 75. WHEEL DRAWN OVER BY FLARED GUARD WING.

C.1.SPACER B8LOCK

HEADLOCK\ A SPLAYED WASHER
=
& CLEARANCE FOR WEAR TAKE UP. ]
X

CROSSING BOLT : SPRING WASHER

Fic,76. TrpicaL CAST IRON SPACER Brock FIiTTING.

— J

Tl []

L

Fic. 77. HEADLOCK .
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NOSE
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- I GAUGE
WING RA'LKI

Fic.78.l0EAL NOSE CONDITIONS . NEW WHEEL ON NEW CROSSING.

GOUGING OF

WING RAIL \
\/-

WORN WHEEL
DROPPING ONTO

FACING MOVEMENT

CROSSING NOSE.

Fic.79. DAMAGE_TO NEW CROSSING BY WORN WHEEL.
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WHEEL DROPPING INTO HOLLOW
CAUSING IMPACT.

A
~ - ~
~ .

-.___;__;:_r__e* ______

4

WORN WING/ WORN NOSE

Fic.80.WHEEL IMPACT ON WORN CROSSING.

NOSE FLATTENED BY WHEELS
DROPPING OFF WING RAILS.

@

WING RAIL

Fic.81.FLATTENING OF NOSE. _

AREA SUBJECT TO WEAR
(SHOWN SHADED)

W\\\\\\\\\\\\\\\\\\\\\\\\\\\\“\“..

Fic.82. AREA SuBJECT TOWEAR.V CROSSING.
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© WHEEL RUNNING ON FLANGE

T w

STEEL FLANGE RISER BLOCK

Fic.8 3. FLANGE RI.SER BLOCK.

WING GUTTERED BY \

WORN WHEEL TREAD

Fic.84.GUTTERING OF WING RAILWIDE ANGLE CROSSING .
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L\ \[ Ne 752 = 70 34l 06"6'

Fi6.85.SLorPE OF CROSSING. METHOD |.

A\

l N2 7-52 = 7° 36' 05-1"

Fic. 86.S1L.0PE OF CROSSING. METHOD 2.

Ne7:52 = 7°37'06°5"

Fic.87.SLoPE OF CROSSING METHOD 3.
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13-33" ‘ P
T b ‘3 873
D.836"3R
//\cvo'a:asﬁ? :
N2 5-27A.V CROSSING
_ L/ LONG WING RAIL
| emm— T o — T S—— |
5-11% "6-97
Ne7-528. V CROSSING
'-:g.- 2“ — —— —
=
| s ll‘-a" — |
Ne 8-7A. K CROSSING

Fic.91. ExaMPLES oF CATALOGUE CROSSINGS.

2\

: RUNNING EDAGES . e
Iy = %

L— POINT OF INTERSECTION

FI16.92.POINT OF INTERSECTION.V CROSSING.
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SPEED LINE GUARD RAIL

A

SPRING V

CROSSING

WHEEL HELD OVER BY GUARD RAIL

SPRING WING IN OPEN POSITION

F16.98. SPRING V CROSSIN

-

. SPRING WING IN OPEN _POSITION.

END OPENING
OVERALL LENGTH

DUMMY NOSE—

FLANGEWAY—  THROAT—

[—C.I.SPACER BLOCKS

-

e ———

= e = N S

x
M@KLE

K INTERSECTION LENGTHJ
POINT OF INTERSECTION ——

K \NTERSECTION LENGTH

=

ECROSSlN(} BOLTS

—GUARD WING RAIL
— DUMMY NOSE RAIL
RUNNING WING RAIL

Fi6.99. K CROSSING, OLD TYPE.
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GUARD RAILS

TYPES
Guard rails are of two general types : -

1. Continuous guard rails used on curves, on bridges ap
through tunnels.

2. Crossing guard rails used to cover the gaps at the cross.
ings and to reduce the side wear through the crossings,

CONTINUOUS GUARD RAILS
These are safety rails laid within the gauge to control
the passage of derailed wheels and prevent serious accidents,

Continuous guard rails are laid adjacent to the innep
rail on curves where derailments could result in considerable
damage. At bridges on curves 1t is necessary to provide s
guard rail on the inner rail to ensure safety in the event of
derailment.

It is now usual to so place the guard rail that in the
event of a wheel mounting the rail it will run on the flange
along the top of its rall to a position clear of any obstruc-
tion, and then engage a short flared guard rail to draw the
wheel back to gauge.

The arrangement of the guard rail used on Flinders Street
Viaduct is shown in Fig. 105, and is typical of continuous
guard rails installed of recent years. See 3.41, Fig. LO.

CROSSING GUARD RAILS

Various types of crossing guard ralls are in use accord-
ing to weight of rail, purpose and year type, particulars of
which are set out in Table 14.106, and Fig. 106.

To fulfil its purpose the crossing guard rail must engage
the backs of approaching wheel flanges no matter what running
position they occupy, and gradually draw the wheels over toé
position 5'1%" from the running edge of the crossing it
guards.,

For low speed traffic the shock on engaging the guard
rail is of 1little I1mportance, but with high speed traffic
dangerous conditions are set up if a sudden lateral displace-
ment of the wheels is attempted. It is therefore necessary
to provide a long flared entry +to all guard rails used on
high speed tracks to enable a gradual lateral displacement of
the wheels before entering the 13" flangeways.
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14,099

To guard the wheels from entering the gaps of the cross-
ings and becoming derailed it is necessary that the parallel

jength of straight guard rail shall bve longer than the gap of
the crossing it is guarding.

The overa}lflength of the guard rail when laid on cross-
grer work is limited by the proximity of the adjacent cross-
ing as shown in Fig. 107,

With 11'8" track centres, 5'3" gauge and crossings of
standard Nos., the length of the guard rail is a minimum and
the 10'0" guard rail is provided to meet this case when insu-
lated jgints are installed, as in compound crossovers. See
Pig. 10 . '

The length of crossing guard rail in general use for 'V'
crossings up to No. 9.73 is 11'3", which 1length provides a
suitable rate_of entry flare and sufficient length of straight
to guard standard No. 'V' crossings.

For 'V' crossings over No. 9.73 a 15'0" guard rail is
now provided and this has an easier rate of flare more suit-
thle to maintain speed line conditions.

Two types of 22'6", crossing guard rails are now made,
me being intended for Spring 'V' Crossings which are usually
gssociated with speed line conditions and require an easy
flared guard rail,

The other type of 22'6" guard rail is used with Delta
(rossings and has a long straight portion in the centre to
tover guard the two crossing gaps in the Delta Crossing.
lelta erossings are not suitable speed line trackwork struc- .
lires, and the necessity for easy flared guard rails with Del-
ta crossings does not therefore arise.

As the guard rail forms an obstruction within the gauge
ind may catch the ends of 1lashings, tow lines, etec., it is
low the practice to bevel the ends as shown in Fig, 109.
This practice is also adopted at the ends of crossing guard
iings on the new crossings.

In some of the earlier trackwork layouts the closure
rils were 1aid at 1 in 20 rail inclination , and the bases of
the guard rails were not sheared,but overlaid the flange of
the track rail. Guard rails of this type are unsuitable for
mwdern trackwork layouts. See Fig. 110.

For many years the rails through trackwork layouts have
teen laid vertical and the flanges of guard rails are sheared
lo allow for adjustment.
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14.100

GUARD RAIL ADJUSTMENT

The position of a guard rail in respect to its crossing
- is 5'11" from the running edge of the crossing for 5'3" gauge
and 2'L43" for 2'6" gauge no matter what the gauge of the
track may be owing to widening on curves or lack of mainte.
nance.,

To enable the correct guard rail gauge to be maintained
within practicable limits, adjustments are provided by ferr
ules or blocks in conjunction with guard rail bolts and re.

splking of the guard rails. Detaills of guard rail ferrule |®

and blocks are shown in Table 14.104-1L.105.

In the older guard rails 4 ©No. 3" flat washers were
provided with the ferrules and adjustments were made by re-
moving washers, The new standard guard rails used in 94 and
107 1b. trackwork are provided with adjustable blocks which
enable several adjustments of §" to be made by slackening off
the guard rail bolts and moving the blocks to the next serre-
tion; this type of adjustable block is shown in Fig. 111.

With new rails 13" flangeway 1s established when the

print marks are brought to alignment as in Fig. 111.

The guard rail end blocks in use in 90, 94, 107 and 110
1b. trackwork are of the type shown in Fig. 112, and are non-
ad justable, consequently the guard rail has to be sprung to-
wards the track rail when making adjustments.

To reduce the tendency to pull the track rail out o
alignment when adjusting the guard rail, an excess of set it
given to the mnew guard rails and when first installed it is
necessary to pull the ends of the guard rails up to contact
with the end blocks by means of the guard rail end bolts.
When the guard rail is first installed the track rail is push-
ed over against the outside dogspikes and subsequent adjusi-
ments reduce this pressure until the limit of adjustment hes
been reached.

The adjustment of the 22'6" guard rails at spring 'V
crossings is made in the same way,but guard rail gauge plates
Detail No. 1003, are installed to raise the track rails ¥
the same surface as the spring 'V' crossings. Screw spikes
and adjustable take-up buttons are provided in 1lieu of dog
spikes for the purpose of securing the guard rail to the
‘erossing timbers, as shown in Fig., 113. See 14.131.
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With standard guard - rails the necessity for re-driving
e dogspikes to follow up the guard rail adjustment consider-
ply weakens the crossing timbers, and where frequent guard
sl adjustments are necessary use is made of the screw spike
g take-up button adjustment, but the guard rail = gauge
jlates are not used at other than spring 'V! crossing loca-
tions.

- MANUFACTURE

All standard guard rails are manufactured at workshops
rwady for installation in track and alterations from the stan-
urd are not permitted. :

CHECK_ _RAILS

Check rails are laid at 5'1i" from the outer rail of

arved track to reduce the wear on the outer rail. In this

vsitlon the backs of locomotive wheels come 1in contact with

‘he check rail when the running face of the opposite _wheel

flange is Just making contact with +the running edge of the
nter rail, as shown in Fig. 114. '

At the ends of check rails the entry flare must be the
ane as at the ends of all guard rails, and this is accom-
jlished. by using a half guard rail as shown in Fig. 115.
ilf guard rails are readily cut from standard guard rails,
tmay be obtained on requisition ready for installation.

The practice of oxy-acetylene cutting the ends of stand-
sMrailsfqr this purpose is not now permitted.

’ FLANGEWAYS

To permit of the free passage of 1long wheel base locomo-
tive wheel flanges through flangeways on curves, it is necess-
1y to widen the flangeways according to radii of the curves.,

As the check rail gauge of 5'1%" must be maintained it is
cessary to make the widening in the track gauge on the inner
nil, If this precaution is omitted there will be binding of
Yt locomotive wheels in the check rail flangeway with the
‘ndency to mount or to - plough out and overturn the inner
uil of the curve.

FLANGEWAY COMBINATIONS

In curved trackwork the flangeways must be carefully ar-

tnged to provide the necessary freedom of movement of long

itel base locomotives while affording the intended protection
% the trackwork. .
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14.102

Combinations of crossing and guard rail flangeways hay
the same effect as double check rails on curved track. g
18.19, Fig. 3. Curvature of track adjacent to the flange.
ways may also cause binding of locomotive wheels., These fae.
tors are taken into account in the design of new layouts, by
trackmen should study the conditions with a view to subsequep
maintenance.

Insufficient widening of the gauge of track combined wity
incorrect adjustment of the guard rails and check rails wil]
result in undue wear of rail parts, therefore the effect ¢f
intended adjustments should be carefully considered befor
the adjustments are made.,

For locomotive reasons continuous flangeways on the outerf

rail require to be wider than flangeways on the inner rail g
shown in Pig. 116, See 3.18.

Summarised the conditions to be maintained are : -

1. 5'1%" between a crossing guard rail and the running edge of
its crossing on 5'3" gauge track.

2. 2'4%" between a crossing guard rail and the running edge o
its crossing on 2'6" gauge track.

3. 14'113" between the flared end of a guard rail and the runr
ning edge of the opposite rail on 5'3" gauge track.

4., 2'21" between the flared end of a guard rail and the rw
ning edge of the oppusite rail on 2'6" gauge track.

5. 4'113" between the guard edges of crossing wing railso
guard rails when these occur opposite each other in curve
trackwork on 5'3" gauge track.

6.- 2'2%" vetween the guard edges of crossing wing rails o
guard rails when these occur opposite each other in curvel
trackwork on 2'6" gauge track.

And because of these requirements c¢rossings must he pro
vided with suitable wider flangeways according to radii of cur
ved trackwork. When however the widening of crossing flangé
ways is such that for the given No. of the crossing the lat
sral position of the wheel tread is too far over for prop¢
wheel tread transfer special Tfloored crossings are required
See 14,088, Fig. 83.
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EXTENT OF GAUGE WIDENING

Widening of gauge is applied to curves of 10 chains rad-

jis and under, and since check rails and continuous guard

nils are usually associated with such curves, the widening of
auge table is set out below.

Lines of 5'3" Gauge

Radius in Chains Extra width of Gauge Gauge of track
6 and under . " 5' 350
' Over 6 to 7 T 5' 35"

" 7 toc 8 %n 5!3%n

Ui 8 to 10 %n 5!3%u
o 10 Nil 53"
|

Lines of 2'6" Gauge

Radius in Chains Extra width of Gauge Gauge of track

6 and under i 2' 65"

Over 6 Nil 26"

The above table conforms with present practice, but

liture developments in locomotive design may modify these
wrticulars. :
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14.106

See

Fig.

106.

DETAILS OF GUARD RAILS
TYPE|WEIGHT & CLASS | LENGTHS or OPENING | OPENING RUNNING
BILLOCKS RATL
1880[(60 1b. € 10'o" 2 - oL 1+ in 20%
116" 2 - " n "oy
1885|50 1b.A&%B 10'O" 2 _ 1 " "
66 1b.E&F 116" 2 - " " "
75 1lb.H&I
1899({80 1b. O 11 o 3 _ it 1" 1
100 1b. P 21'o" .5 - 1 " "
1910;60 1b. D 110" 5 34 ogn | v "
80 1b.0& A.S. {21'0" 8 " " n n
100 1b.P&A.S.
1921|160 1b. A.S. 110" 5 gl 3%" " "
21 tQOn 8 " 1 " 1"
1922| 60 1b. A.S. 11O 5 - 3" " "
291 8 - 1" " m
1923} 80&1001b. A.S. [11'0" 5 - in | ow "
21'o" 8 - 1] n 1
1924 60,80+,90,100 120" 5 " . 34 " "
& 110 1b. A.S. {22'Q" 8 " " " t
1930{90&110 1h A.S. [11'3" 5 " " Vertical
22' 6“ 8 " it 1
1935/ 60, 90 & 110 113" 5 - 330 1"
1b. A.S. 2otgn 8 - W "
194L0|94&107 1b. A.S. [10T0O" N - Nl "
11! kN in - " 1"
tAn 141 St "
e | S | | B .
(Delta) |22'6" 8 _ 34 "
¥ Type 1880. Guard Rails are also inclined at 1 in 20.
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14.107

—

ELEVATION AT EVERY THIRD SLEEPER

r_ale;lg S

ELEVATION AT INTERMEDIATE SLEEPERS

—— >
[ I'- 3"GUARD RAIL,2 FLANGEWA CONTINUOUS GUARD RAIL
B ‘ - —— —* ~
SHOWING PuLL-0N GUARD RAIL
| RAIL BRACES
\?i Il 0 1
L 1N [ 1 O T N O IO AN (R A N T S R A N I N O
ARRANGEMENT OF ANCHORS
I I ;RAIL BRACE I

Fic.105. CoNTINUOUS GUARD RAIL._ ARRANGEMENT. FLINDERS ST. VIADUCT .
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LARE
—FLARE OPENING '-—EENGTH
' ROUNDED END
Ty 1880,1885,1899
— END OPENING FLARE
—FLARE OPENING LENGTH
>e — —
' SQUARE_END
Types 1910,1921
END OPENING FLARE
—FLARE OPENING ""“LENGTH
K3 —
L 1.1 wu B s —JF L — ! — N
( 1 -
i

——FLARE OPENING

BEVELLED END
Types 1922,1923,1924,1930

_FERRULES, _

y

e,

A

BEVELLED BLOCK & END

TypPe 1935 RE
FLA S
FLARE OPENING e NG TH
LADJUSTABLE BLOCKS<
1 :; ,’-—r‘.‘/ \" 4—! Y
( —
BEVELLED BrLock & EN
Type 1940 [10-0311- 37226 DELTA)
——END OPENING
FLARE OPENING— FLARE
LENGTH ~™
! _ADJUSTABLE BLOCKS\ N
L —— z —
= = =
1 ﬁf ?

EVELLED BLOCK & EN
Trre 1940 (lS—O‘.22'-€§

NOTE - FOR FURTHER DETAILS SEE TABLE 14:106

F'IG.IOB.§TAN6AR0 GUARD RAILS.
L99

11

I/

1




14.109

c J

| 1

NOTE>GUARD RAIL LENGTH ON CROSSOVER ROAD LIMITED BY COVER ON NOSE,
AND PROXIMITY OF THE ADJACENT CROSSING

Fi6.107.OveRrAaLL LENGTH oF GUARD RaiL LIMITED IN CROSSOVERS.

Mn'-3"

b—-_—_é\':\—— O

\j I - INSULATED JOINT
10-0" GUARD RAILS =
NSULATED JOINT == - .

e

-8
) e ———
M

Fic.108.Use of 10-0"GUARD RAILS, COMPOUND CROSSOVER.
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14,110

A

GUARD RAIL END BOLT HOLE

OO0 O

BEVEL

F16.109. Bev E G R

GUARD RAIL

GUARD RAIL

=L -

{ - —— — —

(Txpei880) (Type 1940)
OVERLAPPING FLANGES SHEARED FLANGE

Fic. 110. ARRANGEMENT OF GUARD RaAIL FLANGES.

\ __ RUNNING RAIL

“l'l |
|
Il'lf
|
Il!
Il
H
»

— i 12 FLANGEWAY
ADJUSTABLE GUARD ~ _
RAIL BLOCKS ~ I T PRINT MARKSI
l—_ — TGUARD RAIL —~_—— - \

Fic. 111. ADJUSTABLE GUARD RAIL BLOCKS.
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14,111

_*jj) j GUARD RAIL
~ _J
R.H.END J (n d 5
BLOCK . — ' \
\ J
Fig.112. GuarD RalL END BLOCK.
GUARD RAIL GAUGE PLATE MARK ‘R OR 'S’ SCREW\ TAKE-UP

BUTTON
M Jk L1/
S=rr

R P———
R

FL‘EVATION - — —_

e N AR S

| |

RUNNING - ——1-GUARD RAIL
RAIL — e o
PLAN

—

FI6.113. APPLICATION OF TAKE-UP BUTTON OPPOSITE SPRING CROSSING.
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14.112

GAUGE -

5-1% »

1

WHEEL CONTACT

WHEEL CONTACT\E
CHECK RAIlL

Fig.ll4. CORRECT RELATIONSHIP OF WHEELS TO OUTER RalL. ON CURVES.

RUNNING RAIL\

HALF GUARD RAIL/ CHECK RAIL

NOTE * A HALF GUARD RAIL MUST BE USED AT EACH
END OF THE CHECK RAIL..

Fig.115.HALF GUARD RaAIL AT END OF CHECK RaAIL.

WIDE FLANGEWAY

/a\'—f,
/fNORMAL FLANGEWAY

Fic.116. WIDENING _OF FLANGEWAY ON OUTER RaAIL.
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14.113

PLATE DETAILS

DETAIL NO, SYSTEM-
When a large number of different types of fastenings are
fealt with, some of which have more than one use, it is con-
fusing if names are used for description. To enable absolute
jlentification and a ready means of showing on small scale
plans the type and position of fastenings to be used, a detail
oo system was introduced in 1940. The basis of the detail
fo. system is a three figure numeral commencing with No. 001.

As additional fastenings are standardised the next number
in sequence is allotted, thus 002, 003, and so on up to 999.
The system therefore provides in the first place for the iden-
tification of 999 distinctly different fastenings.

It is however frequently necessary in plate work to pro-
vide some plate of the form of an existing.standard, but of
special thickness, To distinguish between plates of differ-
ent thickness but of the same form, an additional numeral is
prefixed to the series, thus 1001, 2001, 3001, etec.

The application of this system will be clear from Table
1116, Additional types of sleeper plates are constantly
being developed to meet trackwork requirements,but those 1list- -
¢d are at present standardised.

SLEEPER PLATES FLAT

Various flat sleeper plates are required in the different

layouts according to purpose and weight of rail; those in use

it present are itemised in Table 14.116, and illustrated in
Pgs. 117, 120, 124, 122, 123, 124 & 125.

. CROSSING PLATES

Where insulated joints cannot be avolded at the ends of
trossings it is not always possible to install the gtandard
flat sleeper plates in these positions owing to the different
trossing Nos. and rail sections. In these cases crossing
plates are provided and stamped with a detail No. for identi--
fication, See Fig. 117.

LUG PLATES

In locations where two rails closely approach at the

leels of points and the heels of crossings etc., insufficient

room exists for the installation of separate sleeper plates.

Por these locations lug plates are provided as shown in Figs.
18 and 119. 4
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Tho11h

When the rails are at different elevations as in the Case
of the stock rail and closure rail at the heel of points, j
1s necessary to provide a step on the lug plates to propemy
support the closure rail, Lug plates step are shown in Fig,
118. The flat lug plates and lug plates for check rails ap
shown in Fig. 119. All are stamped with detaill Nos. fo
identification. :

The use of lug plates enables a wide range of - conditiong
to be plated with one common forging, and the addition of the
step thereby greatly reduces the work of manufacture and the
quantity of plates required to be held in stock. A width of
5" has been adopted for lug plates in anticipation of a pos.
sible future wuse of 10" width timbers in trackwork layouts,

To avoid pinning too close to the edge of the timbers,
two sets of pin holes are provided, and for use with both 9
and 107 1b. rails two spike holes in the suitable positions
are also provided. The arrangement of the lug plates differs
for the two weights of rail as shown in Figs. 118 & 119.

CRANK STAND BASHE PLATHS

Crank Stand Base Plates, Fig. 126, are used to mount the
cranks and stands in sultable positions in relation to point
timbers and at the required height in relation to the pull
rods an lever rods when arranged as shown in 16.19,
Fig. 16.

TIs PLATRES

Maintenance of correct gauge at the toes of points is
vital in the case of interlocked, motor operated and detectel
point layouts. To provide a means of permanently holding the
points to correct gauge, tie plates are installed at the toe
of the switches.

" Tie plates were first installed in connection with the
electrification of the suburban railways, and it was then the
practice to use three tie plates as shown in Figs. 127 & 128

Since 1926 only the toe tie plate or lNo. 2 tie plate hss
been used in new installations, and when No. 1 and No.3 ti¢
plates are released in the course of maintenance renewals,
they are altered at workshops to provide additional No,2 ti¢
plates,

As originally made all tie plates were right or left-
hand according to the hand of the points, Since 1933 the
holes for the chair screws have been elongated which enablés
the tie plates to be used for either hand of the points.
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14,115

At the ends of tie plates, screw adjustments are provid-
ed for the correct initial setting of the gauge. mxceptions
sccur in compounds and some modified three-throw layouts
yhere insufficient room exists for the adjusting screws.

, FORGED TIE PLATRES

The new tie plates and rail braces are common to 94 and

107 1b. points. The radial back brace enables use with all

lengths of  switches and all stock rail settings from full
right-hand to full left-hand. See Pigs. 129 & 130.

The turnout tie plate assembly consists of two similar
umits insulated and bolted at the centre, of the gauge with
adjusting shims for initial gauge adjustment. Insulations
are provided and installed by the Signal Division.

A raised slide surface is forged on the tie plate during
menufacture, and the switch and stock rail are seated direct- .
ly on the tie plate without the use of toe slide chairs.

Special tie plates of similar design, but of different
lengths are provided for Nos. 7.52 and é.? compounds; See
Figs. 129 & 130. Tie plates for No. 9.73 compounds and other
special layouts will be designed at a future date,

FORGED SLIDE CHAIRS

Slide chairs drop-forged from mild steel plate are now

standard for 94 and 107 1lb. points. These chairs, detail

Jo. 1039 & 2039, shown in Figs. 131 & 132 are being used with

all 22'6" switches, and will become general when the existing

stock of cast iron chairs is exhausted. Special forged slide
thairs, used with compounds, are itemised in Table 14.116.

. FORGED RAIL CHAIRS
The forged rail chair, detail No. 1040, shown in Fig.

133, peplaces dummy chairs in the new layouts equipped with
forged slide chairs and tie plates,and at other locations where

dummy chairs were formerly used.

HEADLOCKS

Headlocks are small plates punched with oval holes to
take oval neck Dbolts and prevent them from turning; the
tlates fit between the rail fishing angles and obviate the
filing out of field drilled nholes. See Fig. 13lh.

GENERAL

All new under rail plate details are being brought to 1"
thickness as standard to enable rail seating to be maintained
miform without the use of special thickness plates or check-

lng of timbers in layouts.,
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14116
”
SLEEPER PLATES |
DETAIL NO, R ig)
b [1
9l+5!]; g;}iulb OF , US ES Ref
Flange| Flange PLATE ’ No,
1001 | 1002 2" | Sleeper Plates, Flat 120
' 2001 2002 1-"' i n (1N i ‘
3001 3002 %n 1" " 1 "
‘ |
1003 | 1003 | * 2" Guard Rail Gauge Plate 121 |5
‘ WKE
100L | 1005 3" Sleeper Plate, Flat for Type
1939 1Insulated Joint. 122
200’_'_ 2005 1 1" 1" 1" 1t 1" 1" 1
1007 | 1008 " Check Rail Gauge Plate for 19
| Type 1939 Insulated Joint. |12
1010 | 1009 | %" - Sleeper Plates (Packing) “112h
201 O 2009 K31 1t : ] " " it
301 O 3009 _Z_" " ) 1" 1" 1
1058 1058 ' . " " Flat, for Type
1059 1059 " 1939 Insulated Joints, Cross-[117
2058 2058 " ing Application.
2059 | 2059 "
1062 | 1063 " Check Rail Gauge Plate 125
2062 | 2063 1 Il T e "
1006 | 1006 | 1" Lug Plate, Flat 19
2006 | 2006 " w'oowoTogtep  (3/16") 118
3006 3006 " n " 1 1 f
LLOO6 14.006 1 1 1"t 1" (1/8") u —
5006 5006 " 1 " it " " “\"-"7
1057 | 1057 " oo Flat, =
' 1 for Check Rails. 119
507




{17 SLeepER PLATES FLAT FOR TYPE 1939 INSULATED JOINTS.CROSSING APPLICATION.

14.117

- DETAIL N°' UPWARDS

WKE UP BUTTON 1

DETAIL N°- DOWNWARDS

NOTE — INSERT BOLTS THUS =

\

DETAIL N°° UPWARDS—
DETAIL N°: DOWNWARDS

OETAIL N°-DOWNWARDS

/ DETAIL N°-STAMPED HERE

——

TYPICAL 80,90,94 LB. APPLICATION. TYPICAL 100,107,110 LB.APPLICATION.

(W]
O
1 @) .
1 o ©
O O o O
LONG PLATE SHORT PLATE.
THICKNESS DETAIL N°-
OF PLATE. [ |0oNG |SHORT
% .1058. | . 1059.
" .2058, | .2059.

)
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14.118

T ——
e PINS MK-P e [ 6,
/ O VI O 2
L I ) |
A —} ] 1 I\ —a
i ol 1 )
— \J R ]
L= ' — = -
o O Ll
4006 —¥»}-o ol'o 35006 5006 —»1°g | ®_le-4006
(1] u [ ] NW
1 ster _ARRANGEMENT L STEP ARRANGEMENT
. 94 LB.AS. 107 LB.A.S.
FOR 2 STEP ARRANGEMENTS USE DETAILS .2006. & .3006-
DETAIL “N°

STAMPED HERE

SIZE OF BASE PLATE DETAIL N°- OF
STEP PLATE. | DETAIL N°- | WELDED ASSEMBLY
8k x5« 3 1006. .3006.

8 x5+ % 1006, . .5006.

DETAIL N°-
STAMPED HERE

SIZE OF ' BASE PLATE DETAIL ‘N° OF
STEP PLATE DETAIL N°* | WELDED ASSEMBLY
5% x5 x I 1006, 2006.

5% x5 x ) 1006, 40086.

Fic  lI8.Luc PLATES STEP.
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\E

%e|? ] PiNs MK.p —_IRg IS,
- =\ [ O )
- a~ Fl )T‘* }
[° ]l T o1 N
—L‘ A — J
— Tl _J
O - 0
1006 > © 18, te- 1006 1006-4°¢ | ® |« 1008
TYPICAL _ARRANGEMENT TYPICAL ARRANGEMENT
94 LB.AS. 107 LB.AS.

DETAIL Nee

%o l®=—PiNS MxP

1 ) )Y
i ]

A . R P 7
CHECK RAIL )

L G )

1057 —» g |®, [¢— 1057

A

TYPICAL ARRANGEMENT
94 & 107 LB.AS.

DETAIL Ne¢
STAMPED HERE «

Fic . 19.LUc PLATE FLAT AND LUG PLATE FOR CHECK RAILS .
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14.120

5 DETAL N©
el STAMPED HERE
1
O
FOR APPLICATION SEE.8:13.FIG.N°II, SEE TABLE 14-1(6

Fi6.120. SLEEPER PLATES. OOL.AND OO2.SERIES.

@)
o O
@)

O o .nogs,l:l

FOR APPLICATION SEE I4-lII,FIG.N°lI3. '
SEE TaBLE 14-116

- F16.121.GuARD RaAIL GAUGE PLATE .1003.

Arlein

TYPICAL ARRANGEMENT TYPICAL ARRANGEMENT
80,90,94,LB.JOINT 100,107,110 _LB. JOINT .
- DETAIL N°
I STAMPED HERE
o =] ’

F16.122 . SLEEPER PLATES FOR Type 1939 INSULATED Jomrs.'004. AND _OO5, SERIES:
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w

DETAIL N® UPWARDS

INSERT BOLTS FROM THIS SIDE

DETAIL N* UPWARDS

, Ul 8 h Y l
Y RUNNING RAIL 1
l /-Ll — e g — [r\ J
1\ | LT
. {
CHECK RAIL = — - ——-—-——7] :::_—11:::: I
1] i i 4
q o Q :
(o]
m
e | ul
. ¥]
v(‘”')* l'u » ‘ é
" L -t
8 a 10 —>i5 -5 K
o ~o
3 ¥ ! 5
K uw
2 ~ 4
«
2 el N
W J
2 - -
L1 [ 4
ﬁ TYPICAL ARRANGEMENT =Y
AT TYPE 1939 INSULATED JOINTS
[]
DETAIL N° _—1 o
STAMPED HERE . a
O o o

See TABLE 14116

16.123.CHECcK RAIL GAUGE PLATES FOR TyPE 1939 INSULATED JOINTS.I007 aND.I008.
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14,122

'DETAIL Ne N =
STAMPED HERE * |

SEE TABLE 4-1161]

F16.124 . SLEEPER PACKING PLATE§. 009. AND 0I0. SERIES .

L N 75"/8 RACE BOVSCREW MXR.
F | : : (/ =
= |
| 2L 2t [/
T |
2|1 11%F
z !‘0-
- 3 Q|8 :
My .
LT AN
\ .
- o " “RAIL BRACE
[
FLANGEWAYS —I07 LB=4 __~TypICAL ARRANGEMENT
94 LB.=34§- 94 2107 LB.AS.
o 0]
DETAIL Ne. l 0
STAMPED HERE , o.
0 (0]
_ SEE TasLe 14-16)
FiG.125. CHECK RaiL GAUGE PLATE . 062.AND 063. SERIES.
" 1 y —r-
l3—= b i
.1 3011
lz——’— | S R —
l“ ‘_-[l T 'I-2OJ‘ ] 4 ;. |
2 L Jout.
@) O O
FOR APPLICATION
@) O O SEE 16-19. FIG N°I6.
TYPICAL PLAN

F1c.126 .CRANK STAND BASE PLATES.
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Fic .133.RaiL CHAIR .I040.

I s i! I
107.4& 110.LB. 90.8 94.18B.

Fig .134. HEADLOCKS .
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14.128

—

TRACKWORK FASTENINGS
SCREWS

To secure some of the trackwork details to the timbers
in trackwork 1layouts, use is made of special screws. The
type of screw in general use is shown in Fig. 135, and is
supplied in 1 inch diameter and various lengths according to
purpose. The head is hexagonal and of small size to fit i
confined spaces and allow of box spanner clearance.

—————

Letter marks are formed in raised characters on the
heads of the screws to distinguish them in the driven posi-
tion and indicate the manner of driving as well as for ordep-
ing purposes.

The following particulars indicate the mark and purpose

of the screws.
Mark of Screw Purpose.
'R'or 's' C.I. Common and Heel Slide Chairs, 90, 94,107

and 110 1b. 1layouts.
" Tie Plate Unit, Detail 1056.
tt " tt

'R'or 'B' " 1049.
1" " " u " 2049.
" M.S. Slide Chairs, Detail 1039 and 2039.
" . tt " 1" . 1069 .to 6069.
1t 1 Rall 1] 1" 1 OL¥9. '
" C.I. Toe 8Slide Chairs in double compounds.
" Rail Braces for check rails.
" Take-Up Button, Detail 1067
" Point Levers.
" Spring 'V' Crossings.
" ‘Base Plate (for crank stands), Detail 1011 to 30!t
"o Crank Stand, Detail 1012, (with base plate,
Detail 1011.
'I'or 'S Crank Stand, Detail 1012, (with base plate,
Detail 2011 or 3011).
' C.I. Special Dummy Chairs.

" C.I. Adjustable Toe Chairs and Adjustable Slide
' Chairs in tie plated points,80-110 1b. layouts.

'L C.I. Insulated Dummy Chairs for tie plated,
: insulated single compounds, 80-110 1b. layouts.

" Timber Guards at some 1level crossings.

eerrmeeed

The Mark 'R' screw has a hot-rolled thread and is inter-
changeable with Mark 'B' and Mark 'S' screws as indicated in
the above table,
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14.129

: PINS
The types of pins in use are shown in Fig. 136, and 10.25
igs.2A & 2B, and particulars of size and purpose are as fol-
lows & =

Dia. Length Type .

2 6" Cup head | 78 & 86 1b. point slide chairs.

" ™ ' 1 " 1 " 1 " 1t

¢In 650 | o "} 60,80 & 100 1b. point slide chairs.

" " Markx 'P'/| Lug plates and tie plates.

fr 63" | Counter- | 60, 80 & 100 1b. compound slide
sunk chairs.

¥ These pins were used in some of the earlier 90 & 110 1b.,
tint slide chairs. The Mk'P'pin was standardised in 1945.

The Mark 'P' pin is recessed underneath the head to prov-
e a means for gripping the pin to .enable easy removal.

BOLTS

Trackwork bolts comprise heel bolts, heel fishbolts,
mard rail bolts, chair bolts,crossing bolts and miscellaneoug
wlts, particulars of which are given below.

When bolts are required for renewals, first identify the
#ight and year standard of the material for which they areé
xquired, .as shown in the various tables. From the tables of
mesent standard bolts find the correct bolt and specify it
wmpletely, stating length, diameter and shape. The correct
pring washer for each bolt is shown in the tables.

HEEL BOLTS AND HEEL FISHBOLTS

Heel bolts and heel fishbolts are used to secure the heel
“stenings of points and details are given in Table 14.133 and
130, The types of bolts used are shown in Figs.137 & 138..

The shouldered  heel fishbolts, shown in Fig. 138, are
sed for the early type 'Y' layout point heels. The heel
shbolts in 'X' layout points are standard fishbolts. See
tbles of fishbolts 410.20-10.21, and 14.047 to 1L.0L8, Figs.

! to 25. GUARD RATL BOLTS
Guard rail bolts, Fig. 139, are used to secure the guard
2ils to the track rails and are of suitable length according
% the weight, class and type of guard rail. Owing to the
Hdening of the flangeway at the ends two lengths of bolts are
®quired and details are given in Table 1L.135 and 1hL.1306.
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CHAIR BOLTS

Chair bolts are used to secure the stock rails of point:
to point chairs of the buttress type. The types of chai
bolts in use are shown in Fig. 140, Particulars are as fol.
lows : -

LENGTH |DIAMSTER| WASHER . Us®  (TYPE OF CHAIR) }
¥ 63 ' A In(4gul) | 80 1b,'0' & A.S.Cast Iron Chanm
100" P & A.8. " s

90 & 110 1b, " " " "

9u 1()7 1b. 1} 17" " 1t

oZn 1 L " 9l & 107 1b.A.S.Mild Steel Chairs|
A " i 60 1b. D & A.S.Cast Iron Chair

¥ The present standard bolt carries the head brand'cC’.
The original standard bolt carries no head brand.

CROSSING BOLTS
Crossing bolts, Fig. 141, secure the individual parts o
crossings to provide rigid track structures.

Crossing bolts must’be ordered to length required.

Square and hexagonal head crossing bolts are of Ml

Steel. Cup head crossing bolts are of High Tensile Steel.
Particulars are as follows : =~ .
DIA- SHAPE SPRING
METER| HAD NECK NUT | WASHER USE (TYPE OF CROSSING)
1" |Square| Round| Hex. n 80 Lb.'0'&A.S. 100 1b.P &A
and 90 & 110 1b. A.S.withm
* " |Hex. " v | I'(19LL) | machined flare on wings.
L' I8quare " " A 60 1b. D & 60 1b.A.S. 192
*_ " Hex " " 14'"(19)4)4-)
-
1" |Cup Oval " =" 90 %110 1b.A.S. with machine
flare on wingsdﬂ;&1o71hA£§'
5" " " " " 60 1b. A.S. 1935. i
¥ Indicates bolts used for replacements. E
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. MISCELLANEQUS BOLTS
A. number of bolts for miscellaneous uses are detailed in
fable 14.137..

SPRING WASHERS

To compensate for wear in bolted assemblies and maintain

tension in the Dbolts between periods of adjustment, use is

nade of high resistance spring washers., The types of spring

yashers in use in trackwork layouts are shown in Fig. 142,

rparticulars of size and purpose are shown in Table 14.138.
see 10.38, Fig. 53.

. FLAT WASHERS

Flat washers are used in guard rail assemblies of the

older standards to provide a means of adjusting the guard rail

flangeways.  The standard flat washer, Fig. 143, is 3" thick
1 27" outside diameter.

Flat washers are used under the spring washers of chair
bolts in C.I. chairs having oval holes for the chair bolts,
and in tie plated points under the screw heads on the C.I.
sdjustable slide and adjustable toe chairs, and when M.S.
thairs are in use, under the screws on the C.S. braces, 1048,
e washers form bridges over the oval holes provided for
vertical and lateral adjustment of the chairs and for radial
adjustment of the braces.

SPREADER BOLTS

In 90 and 110 1b. points manufactured since 1933 and

in a11 94 and 107 1lb. points the spreaders are connected to

the spreader brackets by means of a spreader bolt, IF3116,
shown in Fig. 14b.

’ SPREADER PINS
In 80 1b. and 100 1b. A.S. 'Y' layout points and in

~{9% and 110 1b. points manufactured prior to 1933 a spreader

pin, 11F52, is used for the above purpose. See Fig. 1L5.

MISCELLANEOUS PINS
Pins used in spring crossing anchor straps and point
lever connections are shown in Table 14.139, and Fig.1L46.

TAKE-UP BUTTONS

Take-up buttons shown in 14.111, Fig. 113, are used to

rovide a means of adjustment at guard rails. By using con-

secutive faces on the take-up buttons, i.e.,1, 2, 3, L, etc.,
adjustments of 3" up to §" are obtained.

Take-up buttons are used also in new level crossing work,
m tie plates for compounds with M.S3. chairs, on insul-
ated joint plates at ends of 'y' crossings and on steel
sleepers at ash dump locations.
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RAIL BRACES

Rail braces are of many types to suit the various weightg
and classes of raile and according to purpose, The chief use
is in bracing continuous check rails, but they have also beg,
used to give additional support to the outer rail on sham
curves particularly with light weight rails. In 90, 94, 107
and 110 1b. spring 'V' crossings they are used as stops for
the mogable wing of the crossing. See 14.093 & 14.09L4, Figs,
97 & 9

The present standard rail braces, Fig. 147, are designed
for multiple use on the various weights and classes of rails,
Three present standard rail braces are available, 60 1b,
80-90-94 1b, and 100-107-110 1b.

Many of the earlier rail braces were fixed by pins or dog
spikes, but the present standard are secured with the mark 'R'
or'B' screw and bolted where necessary to the rails. No bolts
are used with the braces when fitted to spring 'V' crossings.

DISTANCE FERRULES

To maintain the necessary freedom Tfor movement at the
heel of switches and the mouth of spring 'V' crossings where
set fishplates secure the movable rails, tubular ferrules are
inserted between the heel or mouth blocks and the set fish-
plates. :

In 90 and 110 1b. 'V' nosed points the ferrules first
used were of black iron pipe 13" long - and fitted with angle
fishplates suitably counterbored to receive the ferrule.
After 1933 flat fishplates were used with ferrules of red
steam pipe 13" long.

The ferrules now supplied for replacements are of heat
treated steel 13" and 1. 3/16" long to allow for wear on the
block faces.

All 94 and 107 1b. points ‘and spring 'V' crossings are
fitted with heat treated ferrules 1.13/16" long. See Fig.1.4d
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14.133

ORIGINAL HEEL BOLTS & HEEL FISHBOLTS
DIA- SHAPE X "
[sNGTH| METER | HEAD | NECK| NUT | VASHER| USE: (TYPE OF HERL)
113"H"| 14" | Cup | Oval| Hex 2" | 94 & 107 1b.A.S.No.8.7
Compounds
103" " " " " " 9L & 107 1b.A.S.No.7.52
Compounds
93"H" " " " " " 94 & 107 1b.A.S.Y.L.O.
19'18_" " " 1t 1"t " 80 &100 1b. Y.L.O.
ﬁf (prior to 1923).
9 t
1o" " " " " " 80 & 100 1b.A.S.Y.L.O.
(after 1923).
103" " " " " " 90 & 110 1b.A.S.Y.L.O.
(Angle fishplate).
93" " " " " " 90 & 110 1b.A.S.Y.L.O.
(Flat fishplate).
2,53 A " " " " 80 1b.0 & A.S.Y.L.O.
Hex 10 1b.P. & A.S8.Y.,L.O
a, 5" " " " " M 100 1b.P. & A.S.Y.L.O.
a L " " " " " 80 1b.0 & A.S.Y.L.O.
95" A " " Hex " 80 1b.0 & A.S.X.L.O.
100 1b.P. (&: AoSoXoLoO.
95 & 115 1b. X.L.O,
;b-91z" " Square [Round |Square| " 86 1b. X.L.O.
b,880 [ Zn | " " " 57, 70 & 78. 1b.X.L.O.
28%" " Cup | Oval| Hex ra gO 1b. . D. X.L.O.
? 0 1h. A.S. X & Y.L.O.
‘8 Heel fishbolts. See Fig. 138. |
b, Supplied with 2 square nuts and a §" bevelled washer. .
; Note: "H" denotes head mark.
— Y.L.0O = Y Layout; X.L.0. = X Layout.
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1h4.134

PRESENT STANDARD HEEL BOLTS & HEEL FISHBOLTS
DIA- SHAPE
LENGTH |METSER | HEAD | NECK| NUT |WASHER |USE: (TYPE OF HERL)
115"H" | 14" | Cup | Oval| Hex 2" 194 & 107 1b.A.S.No.8,7
Compounds,
]
108"y | " " " " 94 & 107 1b.A.S.No.7.%
‘ Compoundg
80 lbc O &: A.So Y.LCO
11001b. P & A.S, Y.L.0
90 & 110 1b., A.S. Y.L
(Angle fishplates)
og"u"| " " " " 94 & 107 1b. A.S.Y.L.0
90 & 110 1b. A.S.Y.L.0
(Flat fishplates)
a.5" " " " " " 1001b. P. & A.S. Y.L.0
Hex '
a.l4g" " " " " " 80 1b. O & A.S. Y.L.0
93" 1" " " Hex |%'(194L4)[80 1b. O & A.S. X.L.0O
1001b. P. & A.S. X.L.0
95 & 115 1b. X.L.0
b. 8" " Square| Round| " " 86 1b. X.L.O

bh. 8" ,;_n " " n %n 57’ 70 & 78 1b. X.L.0

8g" " Cup | Oval| " " 60 1b. D. X.L.O
: 60 1b. A.S. X & Y.L.O
a. Heel rfishbolts. See Fig., 138. b. Crossing bolts supplied

Note: "H" denotes head mark.

Y.L.O = Y Layout; X.L.0. = X Layout.
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1L.135

ORIGINAL GUARD RAIL BOLTS

DIA~- S HAPE -
) |lyoTH |METER [ HEAD | NECK| WUT | TASHER USE:(TYPE OF GUARD RAIL)
T3 | 1" | Cup |Ovall| Hex | 1" [80 1b 0 & A.3. 1910
s, 6;;" 1" 1" 1] " 1" 100 " P." " 1"
ﬂ
i A y § y v 18084100 1b A.S5.1923, 2.
nds! 8‘2'" " " " " " 90&110 " ] 192}_‘_’ 30.
Lo
L0 6%"- 1" 1 1t " %n " " " " 1 935
L4 0 8’2‘" T " " 1 "
] In
oll 62" " " " . “ 80 1b O & 100 P. 1899.
0 Grovers
)
— 6%" e\l 1 n " " ,831" 94 & 107 1b A.S. 1940.
0 &17n 'G' 1" 1" 1" u 1n

L 63" %" | Sguare| Round|{Square{ " | 60.1b C. 1880

0 50 " A. & B. 1885
- 66 " K. & F. "

75 " H. & I. "

|0 N |

H " w | Hex | " |60 1v D. 1910

' 7n " 1 " 1" 1

] e " " " " " 601b A.S.1921, 22, 2L
%n 1 " 1"t " 1

lO P ——
6_1;n W W 1 1" 1" 60 1b A.S. 1935

0 8" 1 1t 1" 1 1"

2d,

a, Supplied with 2 square nuts and a 21 pevelled washer

Note: - 'G' denotes head mark.
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1L.137
—
—J MISCELLANEOQUS BOLTS
| DIA- SHAPE
;LH@TH METER | HEAD | NECK | NUT WASHER US E
| 3 %" | Hex Round | Hex | §"M.S.|80&100 1b A.S.Tieplate
§"Spg. | 90&110 M v "
9)4&1 07 1" 1" 1t
with C.I. Chairs
lywpl 1" | cup |oval | " | #G9uL)|9k&107 1b A.S.Tieplate
1 with M.S. Chairs
; ot " " " " " Tramway Crossing Joint
i |
Lt " " " L 100-107-110 1b Rail Brace
g | 8C-90-94 " 1t "
W) t 60 1t 1 1"
|
; - | |
> [¢&''C'| 1" | Chaiv  Bolt Inioul)| 90,94,107&110 1b A.S.
ol | Spring Crossings,
5 (spring & Guide Boxes).
. :
' " 2" | Squarel Round Hex - 80 & 100 1b Spring
Crossings, (Spring Box)
l .
é s EY 44" | Cup |Oval | " | 2" 94 & 107 1b A.S.Spring
0 Crossings, (Toe Block)
2 2
2 T Hex |Round| " - Quadrant Lever Weights
%n 1" " 1" il -
2 S " " " - Spur Lever, (Frame)
™ " " i " - " " Weight )
715n 1 " 1 1 - " 1 1"
gt 1 Squarel 1" W _ 1t 0 "
s Bolt with head mark 'C'is the present standard.
The original bolt carried no head brand.
Note: - 'TP'., 'T', 'C' and 'H' denote head marks.
- 528




14.138
SPRING WASHERS
e
A -’1 = D = Diameter
9 T = Thickness
H = Height
D H T - USsS &
1 T
11% 2n 3" | 14"d Heel Bolts and Heel Fishbolts
1"
1116 ERY v | 4" 4 Guard Rail Bolts |
Type " " Heel Bolts ;
192"’.’,‘ s . " " Chair Bolts !
B 201 =2
* 7z 8 g "M Pighbolts
" Junction Fishpolts
1%3—" 1 " " " Guard Rall Bolts
" " Heel Bolts
" " Chair Bolts
" " Pishbolts
" " Junction Fishbolts
X 1gm " e 1" " Guard Rail Bolts
* i IKY] 1" %n 1 1} t 1
21
}g I g 2" v Pishbolts -
' f
1% M " 1" " Crossing Bolts ;
1" :
K 14" 10 = " % Mild Steel Crossing Bolts |
(square heads). :
1" :
}2 i " %" " Crossing Bolts _/w
1 M 1" T 1"t 11 I‘Aild St . - ;
Y eel Crossin Bolts
*1_2 (square heads%.
¥ Original Standard, now obsolete. L
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th.139

MISCELLANEOUS PINS

DIA-
LENGTH METER TYPE USE
3" i 80 & 100 1b.Spring Crossihg Anchor.
?single strap)
24" 10 80 & 100 1b.Spring Crossing Anchor.
(double strap%
2" " 90&110 1b.A.S Spring Crossing Anchor.
" " 11F52 | C.C.W. Point Lever.
5.%." " "
23" " " w.s? Point Lever.
5_15" " [
63" " " Quadrant Lever.
Lg" 15" Spur Lever.
or
L3 " Sq.Head
" " 10F52 | Lever Rod End, 1H186. (Quadrant).
21-%' " " Lever Rod and Pull Rod End 2B38,
' and Link, Detail No. 1060.
38" qH 11F52 | Lever Rod End, 6H186. (Spur).
L3 " 1P 437 | Crank Stands. 1H227 and Detail No.i012
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—

Fic.135. Screw. (MARK 'R SHOWN)

® @

Fic.137. TypicaL HeeL Bort.(Mark 'H' SHOWN.)

12
¥

(B lgr%m.

DIA.

Fic.138. HEEL FiSHBOLT.
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SQUARE HEAD GuARD.RaAIL BoLT.

L

‘

I

MARK ‘G  GUARD RAIL BoLT.

Fi16 . 139 .TyricaAL GUARD RAIL BoOLTS.

© (0
©®

—
Wil

.

i

Fic . 140.CHAIR _BoLTs. (MARK 'C’ SHOWN.)

© {

OvaL Heap CROsSSING BoLT.

-
)

SqQuUARE HEAD CROSSING BOLT.

FiG . 14l . TypicaL CROSSING BOLTS.
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The 142

PRESENT STANDARD

AUSTRALIAN

For CROSSING BOLTS

STANDARD

TyPE 1944

Fic .142 .TypicaL. SPRING WASHERS .

Fic .143. FLAT WASHER.
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Th.143

-Lll iu
" FOR |3 * 2D. SPLIT PIN.
s |
E DlA

MACHINED CASE-HARDENED M.S.BOLT.

Fi6.14 4. SPREADER BoLT.I F3116.

— FOR 13 x4 . sPLIT PIN.
I'Dia. O*T/

MACHINED M.S.PIN.

Fic.145. SPREADER PIN.IIF52.

O [—=

MACHINED PIN

AOIL GROOVES

TorED ©

[Fi437

Fic.146. MISCELLANEOUS PINS.
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1 1

OVAL HOLE FOR OVAL NECK FISHBOLT.

OVAL NECK FISHBOLT FOR ALL RAIL BRACES.

Fic. 147. RAIL BRACE. 100-107-11018

Fic.148.HEAT TREATED STEEL FERRULE.
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-

TRACK TOOLS.15.

GENERAL

The tools and appliances used in the construction and

raintenance of track and trackwork constitute a heavy expendi-

ture, and a careful check should be kept on the issue and

proper use of this equipment. Fach gang 1s supplied with a

complete outfit of small tools and spares for use while tools
are away for repairs.

Broken and worn out tools should be returned for repair
or replacement as the quantity and quality of the work are ad-
versely affected by the use of blunt cutting tools and damaged
hand tools. Tools which have outlived their usefulness
should be returned for reclamation and replacement by later
standard equipment.

Tool sheds and tool boxes are provided for the orderly
storing of tools when not in active use, and the conditlon and
orderliness of the tool storage very largely reflects the cal-
ibre of the trackman in responsible charge,

The class of tools supplied depends wupon the nature of
the track, the gang strength and local conditions, Lists of
tools required are set out in the Way & Works Instruction
Book and C.C.E. circulars. Special tools which are not ord-
inarily required are obtainable from the Road Foreman's Depot
or the Workshops Manager, Spotswood, and -must be returned on
completion of the work for which they are required.

CARE OF TOQOLS

The ordinary track tools are usually single purpose

tools designed for & certain definite use, and they should not

be used for other purposes as damage may result to the tools
and the possibility of accidents be thereby increased.

Tools which are not being used should be placed clear of
the track and piled vertically about a bar or against apost
to avoid men tripping over them in the course of their work.

" The edges of cutting tools should be protected both from
the point of view of preserving the tools in good condition
and to avoid the possibility of injury to the men. Augers,
tdzes and axss can be protected by a pliece of old hose or even
8 block of 1light wood. Wooden handles should be examined for
6plits and shakes, and be smoothed to remove splinters and
&void injury to the hands. : : ‘
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165.02

Bars and levers should be frequently examined for signs of
fracture,particularly if they have been subjected to rough use
or inadvertently strained in service,

In wet weather every effort should be made to keep the
finer tools dry and to see that they are dry before storing
away.

Tools with moving purts such as rail drilling machines,
rail saws, Jim crows, etc., should be kept clear of dirt and
be regularly oiled in the working parts.

Chisels, puncheé and figures for branding rails will be
damaged if not held firmly uand square with the direction of
the' hammer blow. v

Broken heads -of hammers or punches etc.,will not admit of
good work, and may cause the blow to glance and cause injury,
Tools in this condition should be returned for reconditioning,

Nicking lines should be dried out in loose folds before
coiling for storage, otherwise the line will decay.

Sharpening stones should be wrapped in old Dbagging or
otherwise protected and kept clean; if allowed to become
dirty they soon lose their cutting or grinding qualities.

Steel tapes should be dried and oiled bvefore coiling
Cleaning should be done by passing the tape to and fro between
a cloth held between the thumb and one finger; 1if passed be-
tween the thumb and two fingers the tape will tend to buckle
and will not lay flat when required for use.

Fabric tapes must be cleaned and dried before coiling to
prevent deterioration.

Track jacks should be used according to their purpose;
the light Trewella Jacks .provided for 1lifting track are un-
suitable for lifting heavy crossing work for which the heavier
Bimplex or Golightly Jjacks should be used.

Pneumatic tyred barrows, where used, should be protected
as far as possible from the effec;s of weather; when not in
use an old bag should be thrown:over the tyre, The 1life of
the tyre will be incrcased if it is kept properly inflated

: When a rail is drilled with a blunt pointed drill bit the
work will be made easier if the centre punch is used occasion-
ally to indent the centre of the hole and enable the drill
but to get a bite in the metal,
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ALL ELEGTRIGITY GOMMISSION OF VIG v 1503
Drilling is easier if the rate of feed or pressure is
mintained evenly on the drill during the operation, otherwise

ne base of the hole tends to become polished and the drill
4t loses its bite,

The locking collar on the drill chuck should be tightened
aly by hand, Its function is to centre the drill bit in the
rill spindle by means of the clamping Jaws which engage in
Mving slots in the drilling spindle.

To adjust the drill length the locking collar and clamp-
ing jaws are removed and the drill end re-engaged in the slot-
ted adjusting nut; rotating the drill by hand causes the ad-
jisting nut to travel in the threaded drill spindle, thus con-
trolling $he length of the drill protruding from the chuck.
e Fig. 1.

A spot of turpentine at the point of the drill bit will
improve its cutting action,

'T' gguares should be checked for accuracy before use,
md a convenient method is to reverse the square across the
puge of straight track marking each rail with the position of
the square. If the square is reasonably true the two marks
mde' with the square on one rail should exactly overlay the
o marks made with the sguare on the opposite rail, See
Mg, 2.

Spirit levels should be checked for accuracy before use;
the following procedure will suffice to establish if the level

is true,

I, Place the level on a straight edge and mark its position
thereon.

L Elevate the lower end of the straight edge by packing until
the bubble shows centre.

J Without disturbing the straight edge, reverse the level
Within the marked position (end for end).

If the level is true the bubble will again register cen- .
tre as shown in Fig. 3.
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HAND TOOLS

The rail turning bar shown in Fig. L should always
used for turning rails, and not the points of lining bars ¢
picks. '

In the re-spacing of sleepers the goose-neck bar shown |y
Fig. 5 is more convenient and expeditious than the use of th
track jack.

To prevent square headed Tfishbolts from turning whe
the nuts ‘are tightened, use should be made of the bridle shom

op
f
iole!
lat

de
)
lat

in Fig. 6 in preference to using two spanners; dogspikes o ften

other packing should not be used to wedge the bolt head, s
injury may be caused in the event of the wedge slipping.

Spanners which are worn or strained to a condition wher
the grip on the nuts is uncertain are useless to retain in ay
gang kit and should be returned to depot for repair or replace-
ment. Pipe extensions must not be used on spanner handles,

The standard track spanners are shown in Figs. 7 &8,
Clyburn and other shifting spanners are sultable and conven-
ient for odd size nut fastenings; they should not be usedm
fishbolts or crossing bolts as they will be strained and rend
ered useless, ‘

Track gauges and adzing gauges lose their accuracy if
sub jected to unintended uses; they can only be considered &
s gauge when they are known to be correct and should therefort
be subject to regular checking.

To accurately test an adzing gauge the distance 'A
should be checked from Table 15,11, and the inclination of
the plates be checked as shown in Fig. 9.

Though not strictly accurate a useful test may be made %

reversing the adzing gauge (end for end) in a well adzetf

slecper and observing if the gauge accurately fits the adzin
in either position.

Adzing gauges are stamped on the end plate with particwr
lars of the weight and class of rail and the application,i.é:
intermediate, square joint and broken joint. Care must b
taken to. select the correct adzing gauge according to the tyP
of fishplates in use, i.e., angle or flat fishplates.
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15.05

Boring templates are used to locate the dogspike holes
r the application of sleeper plates and to prove the surface
f the sleeper for flatness. The positionsof the dogspike
oles are marked through the 7/32" diameter holes in the tem-
1ate by means of a suitable punch. ‘

~ Boring templates are stamped on the connecting bar with
je weight and class of rail to which they apply, and separate
ymplates are provided for single and double shoulder sleeper:
jlates. A typical boring template is shown in Fig. 10.

Boring ferrules, see Fig. 11, are used to centre the auger
lten boring through the chair holes and rail brace holes for
sir or brace screws.

Sighting boards, blocks, and straight edges should be
wndled with care to prevent damage to the edges. The stand-
yd sighting board is shown in Fig.12, and the method of using
ms equipment is shown in 11.46, Figs. 2-L.

Lining and claw bars are of two types, heavy and light,'
5 shown in Fig. 13; the light type is the later standard.

Pinch bars are shown in Fig.1l4, and are of two types; the
ight bar is the present standard.

The rail joint adjuster, shown in Fig.15, is a powerful
wl arranged to pull or push rails for correction of the ex-
wnsion spaces.

The type of rail joint adjuster illustrated will pull up
%20 chains of rail if the fastenings are free and the effort
f'the jack is assisted by pinching .the rail off the sleepers
# intervals along its 1length. .When pulling back a long
iretch of rail two or more rail joint adjusters may be used,
# intervals, linked to push or pull, as required.

The rail hanger, Fig. 16, is used to* suspend welded rail
uder a trolley axle when it is necessary to move the rail in-
b positions such as station pits or under bridges. A rail
lifting lever, Fig. 17, is also in use for transporting welded
ul by the aid of trolley axles.. . .

Rail tongs are convenient devices for lifting and carry-
Pgloose rails into position, particularly where existing
acks have to be crossed. :
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The two types of rail tongs in use are shown in Figs, 4
& 19; the type with the timber cross bar is the later g
more convenient device and may be obtained on applicatis
from the plant store at Spotswood Workshops.

Timber tongs are much used on overseas railways and hey
been used to a limited extent 1in Victoria, the type in use;
_shown in Fig. 20.

Sleeper nippers are a convenient device to hold
sleeper to the rail for spiking Dbefore packing, although this
is usually done with a bar and heel. A type of nipperi;
use overseas is shown in 11.50, Fig. 14, and several of thes
devices have been obtained for trial in Victoria.

Track aligners are an arrangement of compound levers
hinged to a sole plate. They are powerful tools designed t
throw the track with a minimum of effort and without damag
to the formation. Types of track aligners 1in use are shom
in Figs. 21 and 22.

Ratchet spanners, shown in Fig.23, are in use among spet-
ial gangs,,and are convenient tools for bolting operations it
laying in %rackwork layouts. As the ratchet spanner 1is heaw-
jer than the standard track spanner it is not so suitable for
general track maintenance work.

Jiggers used with augers for sleeper boring are of sew
eral types, as shown in Figs. 2L, 25 & 26. The latest pat-
tern shown in Fig. 26 is now standard and its improved fes
tures will be evident from the illustration,

Screw wrenches in use are of two types, as shown in Figs
27 and 28; the tubular wrench is lighter and stronger and
the present standard, Geared screw wrenches are 1n use over
seas, and some of these tools have been obtained of a ty¥
shown in Fig. 29.

Rail benders of the Jim Crow pattern are shown in Figh
30 & 31. :

The Emmersion rail bender shown in . Fig, 32 is in usse by
special gangs; although a powerful tool it is inconvenient ¥
use in confined spaces.

Pin holes in point spreader connections are sub ject to

considerable wear in the suburban area and hole size is ref

tored by the application of Walters split bushes shown i
Fig. 33,
5l
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15,07

Walters split bushes are held in position by the wedge as
shoom in Fig. 3L4. New bushes are readily applied by driving
wt the wedge to release the old bush and driving a new wedge
yith a new bush in position. :

A piloted reamering tool,shown in Fig. 35, 1is employed to

i{enlarge the pin hole about its original centre line. The in-

stallation of Walters split bushes is usually carried out by
the SignalHDivision.

Hand operated rail drilling machines, shown in Fig., 36,
ghould be set up with the contact points of the rail yoke in
exact alignment with the axis of the drill,otherwise the drill
yill tend to run up or down to meet this alignment.

Hand operated rail saws, shown in Fig.37, are arranged to
grip the rails with unworn sides and will not grip a rail with
gworn side, but the insertion of a block of hardwood between
the movable jaws and the rail web, as shown in Fig. 38, will
tnable the saw frame to be rigidly clamped for operation,

POWER TOOLS

Tools operated by power are being increasingly used ;

many such tools are adapted to several uses thus enabling one

power unit to perform different operations. The power units

in use are generally Pneumatic, Hydraulic, Electric or Intern-
il Combustion units,

PNEUMATIC TOOLS

Pneumatic or compressed air operated tools comprise per-

tussion units with suitable tool ends for breaking up the bal-

last beds, packing sleepers, general excavation work, spike

Iriving and spikepulling. Rotary impact units are in use for

serewing up and removing nuts, chair screws, etc. Rotary
mits are used for sleeper boring, rail grinding, etc.

TIE TAMPERS
. A tie tamper is a percussion hammer arranged with two
handles and provided with a tampering bar shaped at the pack-
ing end similarly to an ordinary beater. See Fig. 39, The
tamping tool is held in the machine by a chuck to retaln the
tool from dropping out during operation. To control the tamp-
ing position, handles are provided, arranged to balance the
flachine in the hands of the operator and thereby reduce
fatigue,

In its action the machine differs from the ordinary
tethod of tamping in that the tamping bar remains "in contact
*ith the ballast while in operation instead of being lifted up
ind down to strike a blow.
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The machine is held in a vertical position at the start
with the tamping tool resting on the ballast parallel to the
sleeper as shown in Fig. UuO. Owing to the rapid percussioy
blows of the piston on. the shank end of the tool, it is driv-
en down through the ballast to the bottom of the sleeper,

If the ballast is 1loose there 1is no need to clear it
away for packing as required with the hand beater, but if the
ballast is compacted,it should be loosened with a pick before
commencing to tamp. ‘

When the tool reaches the bottom of the sleeper the tam-
per is inclined to an angle sufficient to pack the ballast to
the centre of the sleeper, as shown in Fig. U1,

As the tool is in constant contact with the ballast and
the blows are struck on the tool, the packing action has the
effect of shoving the ballast into position without crushing
it. .

It is a mistake to throw weight on to the tamper with a
view to lncreasing the tamping action, the reverse occurs in
such a case as the stroke of the percussion hammer is redaced
and the speed of packing is8 slowed down.

The tie tamper is designed for easy operation and should
be held in a comfortably balanced position in the hands;
there is sufficient weight in the tool to feed itself into the
ballast and consolidate the packing.

Over tamping is a mistake as the track will be forced up
beyond the Jack 1ift or the ballast be driven into the forma-
tion to form water pockets.

Tamping should be commenced under the rail with an opera-
tor on either side of the sleeper, working first to the out
end and then within the gauge to 15 inches from the running
edge. The time required for tamping should not exceed two
minutes, i.e., one minute outside the rail and one minute in-
side the rail.

- When tamping is done between ralls at the heels of
points or at crossings, the +tamping tool is entered between
the rails and then turned into the correct tamping position.

To operate the machine to best advantage an air pressure
of about 70 lb.per sg.in. 1is required,but from 75 to 80 lb.per
sq. in. 1is necessary when using the tool pick for breaking
out concrete or consolidated road materials.,
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' ) : PNEUMATIC WRENCHES
Pneumatic rotary impact wrenches consist of an air Ariv-—

alunit_coupled to an impact unit and spanner head. The im-
pact unit c?nverts the rotary movement into a series of 'rot-
ery impacts’ which produce a powerful turning effect upon the
nuts.

This tool is very suitable for the removal of tight,
rust-bound nuts which under ordinary circumstances would need
to be broken off by the hammer.

Reaction of the tool in the operator's hands is the same
vhen removing a tight nut or running down a loose nut.

For tightening bolts to a pre-determined tension a spec-
fal attachment is prcvided.

HYDRAULIC TOOLS

- Hydraulic or water operated tools are powerful slow-

motion tools and their use in track maintenance is limited to
heavy 1ifting, rail bending and creep adjustment,

A convenient type of hydraulic rail bender is shown in
fig. L2, and two of these appliances are in use in the metro-
politan area, The hydraulic rail bender 1is provided with
jaws shaped to grip the rail section and evenly bend the rail
head web and flange simultaneously.

ELECTRIC TOOLS

Electric tools at present in use consist of grinders used

by the Points and Crossings Gangs in connection with welding
and surfacing of the rail parts,

When these tools are in use trackmen must take care not
to damage the cables carrying the electric current, as the
¢ffects of electric shock may be fatal.

INTERNAL COMBUSTION TOOLS

Internal combustion tools comprise petrol driven percus-

sion units with suitable tool ends for breaking up ballast

beds, packing sleepers, spike driving, ramming and consolida-

ting materials. Rotary impact units are also made for screw-
Ing up and removing nuts, chair screws, etc. :

The internal combustion percussion tools are self-con-
tained units, but the rotary machines usually consist of a
separate power unit driving the tool ends by suitable connec-

tions,
5Ll
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The tampers of the type shown in Figs. U3 & Ll are useq

by the Points & Crossings repair gangs. The rammer shown in.

Fig. L5, has been used to a limited extent, being hired when
required.

Rail saws, rail drills and track wrenches powered by in-
ternal combustion engines are in use on bigger jobs where the
amount of work warrants the use of such plant; the types of
machines are shown in Figs. 46, L7 and L8. The power track
wrench, Fig., 48, has a drilling attachment as shown in Fig.,l9,

POWER PLANTS
The power plants required to supply compressed air for
the operation of pneumatic tools and the generation of elec-

tric current for welding and grinding are obtained from the

Laurens Street Depot complete with tools,spares, etc.

With each plant complete instructions are provided for
the care and operation of the equipment, the fuel and lubric-
ating o0il required, the list of tools provided and other par-
ticulars as shown on the 'Field Record of Plant' card of which
a typical example is shown on 15.12 & 15.13.

On receipt of the plant all items must be checked with
the particulars shown on the field card and any discrepancies
noted and reported.

During the operation of the plant any minor defectsin
operation must be noted and recorded on the field card for
the information of the maintenance fitters.

When the plant is to be returned the 1ist of tools must

be checked over and any losses reported as shown for example

on typical card 15.13.

To enable correct identification of the grades of fuels
and lubricants required for portable mechanical plant with-
out reference to manufacturers symbols, the Department has
established a system of V.R. code symbols.

In no circumstances should fuel or lubricating oil other
than that shown on the field card be wused, otherwise damage
may be done to the plant and costly repairs be involved with
delays to the work in hand.,
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?d ADZING GAUGES
in .
. | vEIGHT DIMENSIONS
OF APPLICATION A B o REMARKS
RAIL
1~ {08 & 60AS | Intermediates | 5'18" | uin | piv
e
" 1
3£ " " Square Joints | L4'11¢ 5,% 5126 Angle Fishplates
9,
? 1 D. A1l Sleepers | 5'13" | L3 | 43" | Flat "
i 50 C. 1" " 5'1 1} " 1 1" 1"
- 1, 1n
e % E. R " 5 5" 5\0 1" W
% 7. v " 5! 153 TR I TEC .
1 2
or
- 75 H. 1" n 511,1‘£n %_u u:’:n ot "
p-
h | Square Joints | 4'113"| 53" | 53" | Angle Fishplates
it . ) _3 1 L3|| 1" R}
" Broken J01nt_ 3 by
s
¥ 0&80 AS | Intermediates | 5'13" | 5" 5
n o " Square Joints | L'10%" 64" | 63" " "
or
! " Broken Joints | 4'113"| 64" | 5" " "
st
e {048 & 94 AS | Intermediates | 5'1%" | 5" "
] 1 Sq_uare Joints )-L'11'(1§" 6" 6" "3 ]
[ 5
1
=] " Broken Joints 5'01% 6" | 5" " N
35
0P& 100 AS | Intermediates | 5'03" | 53" | 53"
o7
e | . Square Joints | 4'9%" | 73" | 73" " L
bh
' " Broken Joints | 4'113"| " | 53" " "
e o ok ) decad
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TYPICAL FIELD RECORD OF PLANT I
' e
Machine. AIR COMPRESSOR No. 6. Capacity. 75 C.F. Weight [
at 100 1bs. 2250 lbg
Power Units.WAUKESHA X.A.H. Type. PETROL H.P. 25 R.P.M. 110y
(Main mechanical details of machine are shown in this space)] L
Fuel, 0il and Greases B
: ——425
: Name or V.R. ~
Part Purposes S.A.%. Rating Code Consumption |
ire
ENGINE FUEL MOTOR SPIRIT | V.R-S 10 GLS. PR
DAY
ENGINE "LUBRICATION | MOBILOIL A.F. | V.R-F 1% PTS."
| SAE L0 "
COMPRESSOR " DTE HEAVY V.R-A 4
MEDIUM
. .
GENERAL GREASE NO. 3 CUP V.R=2 1 1b. PER. W)
(5 1b.Tins) 1y
AIR FILTER | LUBRICATION | MOBILOIL A.F. | V.R-F = PT. " " QFC
SAE 4O
)

Attention Machine Reqguires while in Service in the Field : -

Twice Daily Replenish radistor

cooler and receiver,

Check 0il 1level in engine
crankcases
gun and oil rods, etc,

Daily .o

Every 50 hours
Every 100 hours ..

LR ]

Change crankcase oil.

Hand of engine oil gauge should
vertical. To take off wheels, remove nut
hub, do not touch outer circle of bolts,

up on crank handle. Do not crank a very
Wash compressor air filter only in hot

Keep machine clean and tools
Cover radiator in frosty locations,

water.

and air filter.
Screw down gres
cups on pump and clutch 1 turn.

Change and clean air filter

stand approximately

locked 1in tool boX.

Drain inter

compress
Grease will

and

s from wheel
Always pull
hot engine.

soapy water.
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15.13

— TYPICAL FIELD RECORD OF PLANT
—3ite arrived Date despatched Consigned to

o v METRO D. E, DEPOT
b, Laurens Street,
o proximate No.of hours in use 124 hrs. North Melbourne,

ce) List of Tools, Spare Pérts

and Equipment. Details of Repairs effected

in the field or necessary
_ Yespatched with Returned before further use.
Machine '

jon

irease Gun Returned Air Cock on Main Receiver
;] leaking.
DAYl Screw Driver L
" Clutch will not disengage

¢ Shifting " properly, requires adjust-
" Wrench ment.

%M_%n Spanner "
WK
—! Spark Plug Box "
. Spanner
terd! No. §" S.ALE. Used

Spark Plug

:SSO‘T
‘”Eﬂ !No. 4 D. Returned
€81 Padlocks Dist.Bngr. _ . __ __ __ __

! Tool Box.Medium "

Foreman
——— Foreman

¢ Machine Tools, etc., are
9 be checked on arrival and
“fore despatch by the

reman., _
-1 548
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B—
A-LOCKING COLLAR. ° W e c.
B-CLAMPING JAWS. , I:JI%T" iw
C-SLOTTED < : :
ADJUSTING NUT. [
D-DRILL BIT. -~ 3

( - il
/
///
V4
Y
/
L/,&“T" SQUARE
" r( REVERSED
8 CORRESPONDING MARKS r ]
S ! 2
«
i/ 9
|
I
|
|
!
A " \Y |
T YA \
L:
Fic.2. A MerHop oF CHECKING T SQUARES. ‘
LOW AT THIS END /auaeu: BUBBLE CENTERED
T £TRAIGHT ‘EDGE - L =
) A7 | 4 A

- 7 7
I,,,/,],,,7111111I/lIIrIlIIIl/I/l' ,//fl/ll//"'/,’,/’ 77277

PACKING

I

Fi1c.3.A MeTHOD OF CHECKING SPIRIT LEVELS.

Fic.4.USE OF THE RaIL TURNING BaAR .
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< 4.6" >

Fic . 5. GOOSE~NECK BAR .

’ ’/-\ . . P N
\ V4 \
l (HEAD) ’ < i ) >
| ~ , ' \ /I
LY \\—/ ’
\ NUT

Fic. 6 , THE NuT_BRIDLE.

C ' ;@

C =]

Fic 7.STanNDARD TRACK SPANNER .

=]

Fic. 8 .DouBLE ENDED TRACK SPANNER,
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STRAIGHT EDGE .

Fic.9 .METHOD OF CHECKING AN _ADZING GAUGE .

STAMPED HERE WEIGHT & CLASS

P — .
e ——— et

Fic .10. TrPicAL BORING _TEMPLATE .

-

Fic.lI .BORING FERRULE .
551




15.17

s

Fic.12. STANDARD SIGHTING BoARD AND BLOCKS.

HEAVY BAR

" LIGHT BAR
Fic. 3. LINING AND CLaw BARS.
‘ {—
L —
HEAVY BAR
_ == =)
= =)
LIGHT BAR
M

Fic .14 . PiNcH BARS.
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* i
IRAIL JOINT] J
.Ex )
GENERAL ARRANGEMENT

ASSEMBLY WITH LONG LINKS FOR CLOSING JOINTS
FISHPLATES REMOVED

T

ASSEMBLY WITH SHORT LINKS FOR EXPANDING JOINTS
FISHPLATES REMOVED ’ ]

Fic .15. RAIL JoINT ADJUSTER
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Fic .16 . RaiL HANGER.

SMALL TONGS

LARGE TONGS

Fic .17 .RAIL_LIFTING LEVER.
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Fic.18 . RAIL_TONGS . OLD STANDARD .

___TIMBER CROSSBAR

-—

C I )

Fic .19. RaIL TONGS . NEW STANDARD.

FiG -20 - TIMBER _TONGS .
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Fic.23 .RATCHET SPANNER.
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PORTION A-A

Fic. 24. JIGGER . OLD STANDARD .

r"ADy

A SECTION A

Fic.25. JIGGER . IMPROVED STANDARD.

ZAUGER IN POSITION

INSERT AUGER THUS

HOOK END

F16 .26 .JIGGER . NEW STANDARD .
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Fic.27. SCREW WRENCH.OLD STANDARD .

us| |

Fic.29. GEARED SCREW WRENCH.
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Fic.32. EMMERSON RAIL BENDER.
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Fic .33 .WALTERS SPLIT Busnl. : Fic -+ 34 . WEDGING _OF Busn.'

0
it )
1]
)III
|
ml

S \}\\\\\ -

' . :“'

. '

,! I_R T

JIL =

—-> |

S ———

F|G.35.P|L.0TED ReEAMERING TOOL AND Jic FOR SPREADER BRACKETS.
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F16.38. CLAMPING OF Jaws ON _WORN_RAIL .

16.36. HAND OPERATED RAaiL DRiLL .

15.27

Fic.39.PNEUMATIC TIE TAMPER.

BAIN \\&mf*&m\\\\
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Fic. 40.PosiTION of TAMPER WHEN STARTING TO TAMP.

———

oot

32 “‘a-*l“ {

b)
B

Fic.41.PosITION OF TAMPER WHEN TAMPING BALLAST UNDER SLEEPERS.
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PUMP

" HEAD WEB & FLANGE 69

FITTING BLOCKS o]
RAM

il
J

L

- l | ' QUICK MOTION FEED

Fic.42 .HYyDRAULIC RAIL BENDER.
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Fic.
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Fic - 47 - POWER RaiL DRILL.
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15.32

AR,

Fic .49 . DRILLING AT TACHMENT

TO TRACK WRENCH.
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TRACK APPLIANCES. I6.

PURPOSE

In conjunction with the track and trackwork layouts num—

erous appliances are provided to serve certain special pur-

poses. Those appliances with which the trackmen have mostly
to deal are described in this section.

POINT LEVERS

Point levers are installed at hand worked points to con-

trol the 'lay' of the switches and hold them securely in pos-
ition for the safe movement of trains.

The types of point levers now manufactured are the C.C.W.
Improved Spur Lever, Q.45 Quadrant Lever, W.SA, Spring Point
Lever, and the Pier and Wharf Spring Point Lever. For maint-
enance purposes the spur - lever is reconditioned, but for new
work the C.C.W.improved spur lever 1s standard.

Other types of levers which are still in service but are
not now manufactured are the Column Box‘ Converted Ford Lever,
W.S. Lever, Taylor's Lever, Thompson's Lever, and Bruce's
lever. See Figs. 1, 2, 3, u 5 & 6

: SPUR  LEVER

The spur lever shown in Fig. 7 is a weighted 1lever ar-

rﬂnged to hold the -switches in one position. To alter the

'lay' of the switches the 1lever must be pulled over by hand

and be held in the reverse position during the movement of
vehicles through the points.

Owing: to the different weights and lengthS"of switches
in use the energy required for operation varies, and to meet
these conditions, three sizes of spur weights are provided ]

For 11ght switches 'uﬁe g?"diﬁ. weight = u% 193
" um " 1 1 1 - = 1
" I}?Zg‘j}y ". oo 7!21 " 1} = ;O "

The energy - required to rapidly move the weight .and to
bring it to rest is considerable and increases . as ‘the square
of the velocity of motion. If a heavy weight is used unnec-
essarily, as with the short 60 1b, switches, the .excess en-
ergy in the weight will.tend to force = the stock rails out of
line, damage the rods, cranks and spreaders, ‘and unduly wear
and loosen the pins, screws and fastenings.

568



16.02

C.C.W. LEVER :

The C.C.W. Lever, as shown in Fig.8, is an improved type
of spur lever in which the energy of the weight is cushioneg
by coil springs within the weight, .thereby enabling a general
application to all weights of points without undue damage to
rods and connections. _

FORD QUADRANT LEVER

The Ford Quadrant Lever, shown in Fig. 9, is a weighted
lever provided with a lost motion device in the form of a not-
ched quadrant and a spring loaded trigger attached to a loose
lever,

When the trigger is engaged in one or other of the not-
ches in the quadrant the lever operates in the same way as
the spur lever. If the trigger is released and the lever
moves through the arc of free motion to the other notch the
'fall' of the lever is reversed and the points are held over
for the opposite ‘lay'. The points may be operated by hand
without alteration of the trigger position.

- Pord Quadrant levers exist in three sizes and are gener-
ally distinguished by the dimension 'D' in Fig. 9, being10{",
144" or 12%". The three sizes were employed with the three
different switch throws in use prior to 1927, but the 123"
quadrant has been the only size manufactured for many years.

Ford levers,by the nature of the design,are prone to re-
bound and, under unfavorable conditions,.if the rate of re-
- pound correSponds with the lateral impulses of passing wheels,
the lever may pull the switches open and cause mounting or
splitting of the switches.

To guard against this contingency the design was modi-
fied in 1920 to provide aspring loading in lieu of the ball
weight; this type of 1lever, of which many are 1n use, i8
shown in Fig. 2, and when introduced was described aseaWﬁ
lever, but is now known as the Converted Ford lever.

Q.45 LEVER

The Q.L5 Quadrant Lever shown in Fig. 10.is an improved
quadrant lever furnished with either of two weights; Mark
'"L' for points under 80 1b. weight, and Mark 'H' for points
of 80 1b. weight and over.

W.3,LEVER
The W.S. lever shown in Fig,3,was introduced in 1933 and

many of this type are in use.
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A defect common to the Converted Ford and W,S.levers is
the tendency for the spring sleeve to Jjump out of engagement
vith the adjusting screw. This usually occurs when the levs-
¢rs are not correctly centred for even throw of the switches
or when the throw exceeds L% inches.

o | ‘w.s.® LEVER

The W.S2 Lever shown in Fig. 11 is the standard spring
point lever now made for hand worked points other than points
o piers and wharfs.

Steel castings are employed for the lever, lever frame,
spring sleeve and toggle. The toggle slides in guides in

jthe lever frame to prevent it slipping out of position.

On the upper surface of the spring sleeve the word 'Top'
is cast in raised letters and the sleeve should always be
gssembled in this way. The operating spring is completely
enclosed within the spring sleeve which has an opening in the
bottom to drain water and emit wind-borne materials in sandy
MStricts._

PIER SPRING LEVERS
These are in use on Melbourne Harbour Trust piers and in
floored locations such as Goods Sheds.

This type of lever, shown in F1g.12 is similar in oper-

Jetion to the W.SApoint lever, but 1ncorporates a loose handle

md dog clutch engagement. Adjustments are similar to the
KsA spring point lever.

INSTALLATION

The C.C.W., Q.45 and W.S#point 1levers are suitable for

the 5" switch throw in 94 and 107 1b. points when rodded and
srranged as shown in Fig. 16.

With the older arrangements‘ of rodding and timbers the
throw of all switches is limited to 4",

POINT LEVER ADJUSTMENTS
Faulty operation may result from incorrect ad justment of

point levers,

In the case of spur levers the weight acts through the
short spur lever to provide the energy to move the switches
88 well as to hold them against the stock rail, and the angu-
lar position of the weight directly affects the energy of the

lever, See Table 16.11.
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Spring point levers are provided with adjusting screys
to vary the compression of the spring to meet requirements,
Long and heavy switches require more spring compression for
operation than 1is necessary or desirable with short 1light
weight switches. When the adjustment of the spring compres-
sion has been made, the lock nut on the adjusting screw must
be tightened to maintain the adjustment.

The location of the lever frame on the timbers directly
affects the operation of the lever and the instructions for
installation provide as follows : -

1. Totally release the spring adjusting screw.
. Connect up the rodding.

3, Place the switches half open.

L. Place the point lever handle in a vertical position.

5. Set lever base in position, mark off base for set screws |

and turn in the screws.

6. Adjust the spring compression to exert sufficient pressure
to hold the switches t¢ the stock rails.

7. Tighten the lock nut on the adjusting screw.

Excessive compression of the spring greatly increases
the effort required to operate the lever, See Table 16.11.

ALIGNMENT :

Alignment of the levers, cranks, lever rods, pull rods,
operating spreader brackets and the pins in the linkage must
be correct otherwise binding at the Jjoints and bending of the
rods will greatly reduce the available energy of the lever to
control the movement of switches.

The rod jaws must be in the same plane and suitable op-
eratigg spreader brackets are provided for this purpose.
See 16,05, .

PULL RODS

Pull rods connect the operating spreader (see 14. 013)
either direct with the point lever or through the medium of &
crank and lever rod.

The old standard pull rods shown in Figs. 13 & 14 must
not be re-installed when renewals are being effected, but
many of these are still in use,

The present standard pull rods are shown in Fig.15, put
special length rods are provided to meet non-standard condi-
tions. Wherever practicable the standard pull rods should

be used in conjunction with the crank and lever rod as shown

on the standard diagrams and 1llustrated in Fig. 16,
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| LEVER _RODS
0ld standard lever rods are shown in Figs. 17 & 18, and

{the present standard in Fig. 19. Ford and Converted Ford
{levers have a special lever rod eye to connect with these
{types of point levers, as shown in the figures. ’

The two lengths of lever rods 1'10" and 2'10" are neces-—

{sary to provide a working clearance between point levers at-

tached to double compounds and similar arrangements, as room
mst be provided for the operator to stand between the point -
levers . without fouling the operation of the second  point

lever, : : :

‘Lever rods used with c.C.W., Q. 45 and W.SA., levers for 5"
switch throw are each 2'3" long. ’ : _

CRANKS AND CRANK STANDS

Cranks and crank stands are issued as an assembly; the '

type formerly standard 1is shown . in Fig.20 and the present
standard in Fig.21,

The former standard 1is secured to the timbers by three
fo. " dia. pins, and the latter by four No. 1" dia. mark 'B'
or'R' screws,

' OPERATING SPREADER BRACKETS

Operating spreader brackets are of various types and are
tlted to the No. 1 or operating spreader; their purpose is
{o provide a connection between the pull rod and the opera-~
ting spreader.

The type of operating spreader bracket now standard for
land worked points is No. 11 B 43 for pins in the vertical
jlane, and No. 10 B u3 for pins in the horizontal plane.
fee Fig. 22. ' ' '

‘ RESILIENT SUSPENSIONS

The increase in length and weight of switches necessit-

ttes the application of greater effort to operate the switch-
5, and when these are at some distance from the signal box
turther energy is absorbed in movement of rods, cranks, etc.

To reduce the pull required to throw the switches a
itans of suspension is provided, where necessary, in the form
f a resilient suspension. The type of resilient suspensions
In present use and their installation at points are
thown in Fig. 23. '
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Installation and maintenance is carried out by fltters
but trackmen should observe whether the device is operatlngop
not and report any defects noticed.

Ballast must be kept clear of the sway beam to alloy
movement provided by the spring suspension.

When correctly adjusted as shown in Fig. 23, the switch
should not bear on any chairs other than the heel chairs ang
the operation may be observed, in the absence of a passin
train, by standing on the operating spreader- and noting the
vertical movement of the switches.

The vertical movement 1s controlled by the pipe distance
ferrule and inserted washers, and must not exceed 1/16".
excessive rise of the switch may cause the switch to gape at
thittge and thus cause mounting of wheels or damage to the
switch,

TRACK LUBRICATORS
Track lubricators in use are of two types, the Meco and
the P, and . : '

Both machines are operated by the action of passing wheel
treads amctuating pumps which force the lubricant to the wiping
bars. The wiping bars fit closely to the running edge of the
rail and exude the lubricant at intervals along the feathered
edge of the bars in the position to make contact with the fil-
let and upper running face of the wheel flanges.,

Meco track lubricators are in wuse. on the main suburban

tracks and P, and M. track lubricators on less busy suburbaen
and country tracks. The Meco track 1lubricator is shown In
Fig. 24, and the P, and M. in Fig. 25.

LUBRICANT

For satisfactory operation of the lubricators and effect-

ive lubrication of the track, a specially prepared graphfﬁo
grease must be used,

The grease is charged into containers and fed under preé-{*

sure to the pumps and great care must be taken . to avoid in-

gress of foreign materials when charging is being done, other
wise blockages and possible damage to the 1ubricators may
occur.
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v : - , . CAPACITY
~ Meco Track lubricators have a grease storage capacity of
g 1bs. and the P. and M. of 12% 1lbs; one inch of pistonmove-

gproximately L4z 1bs. in Meco track lubricators, and 2 _1lbs.

in P» and M. track lubricators.

. v WHEEL CONTACT
Not all the wheel flanges make contact with the wiping
tars, although all wheel treads actuate the pumps, and it is
fherefore necessary to carefully select a location in the
irack where light flange contact occurs,

Good maintenance of track at lubricating stations is ess-
mtial as undue oscillation of vehicles causes the wheel flan-
s to heavily engage and demage the wiping bars.

The quantity of grease applied to each flange making con-
fact with the wiping bars is very small being on the average
{/2000 part of a 1b.

RATE OF FEED

Regular and careful adjustment of pump settings is essen-

lal to ensure that the necessary quantity of grease is ap-

ilied to wheel flanges for protection of the rail sides, but
n excess of grease must not be permitted

If the rate of feed is excessive grease will be forced up
njer the tread of the wheels and on to the running surface of
the rails., When greasé reaches the running surface of thd
1ils the operation of trains willl be adversely affected by
the slipping of wheels under traction or during the applica-
Hon of brakes. .

_ INSTALLATION

The installation of track lubricators is done under engi-
ering supervision; maintenance and servicing of the track
libricators in the metropolitan area are attended to by fitters,

SERVICING

In country districts where trackmen may be reguired to
;ﬂwice P. & M. lubricators, the following procedure must be
ollowed,

l Insert the withdrawing screw through the container cover
.and screw into piston,

2cTake'up the slack in withdrawing screw by rotating the
handle nut and slightly withdrawing the piston. '
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3. Remove filling hole plug and attach funnel.

L. Fill funnel with lubricant taking care not to enclose poc-
: kets of air in the lubricant.

5. Draw the piston right back to fully compress the spring,

6. As the piston is withdrawn, lubricant will be sucked into
the container.

7. It may be necessary to make more than one fllling of the
funnel before the container is completely filled.

TROUBLES ‘
Failure to delliver grease may be due to any of four
causes : - ‘

(a) Air lock in the lubricant container.

(b) Fine dust or metal in the gﬁide holes in the pump cast-
ings through which the plungers operate.

(¢) Worn or defective washers in the brass pump interior at
the foot of the plungers.

(4) Dirt or grit in the brass pump interior.

To disperse an air lock T -

1. Insert withdrawing screw in piston head and tighten up
© handle nut to hold the piston.

2. Detach pump assemblies at bolts marked 'A' in Fig. 26,

3. Slacken off handle nut until grease is continuously emit-
ted at the ports leading to pump chambers.

L. Replace the pump assenmblies and operate the pump by foot
to ascertain if grease 1s coming through.

: Troubles due to (b), (c¢) and (d) should be attendedto
by a fitter. ‘

CONDITIONS .

As the condition of track is constantly changing accord-
~ing to running conditions, seasons and degree of maintenance,
it is necessary to occasionally relocate the track lubricators
to maintain good wiping conditions.
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Trackmen can assist in this regard by daily observing the
geration of the track 1lubricators and reporting when either
¢ the following conditions is evident.

, Absence of grease on the running sides of the outer rail of
curves usually. lubricated by the lubricator.

), Unusually heavy wear commencing to take place at the feath-
ered edges of the wiping bars.

It should be noted also that in wet weather grease will
wt be applied to the rail sides; this is due to the inabil-
ity of lubricants to adhere to the wet wheel flanges. After
win has fallen 1t usually requires the passage of several
rains under dry conditions to re-apply the 1lubricant to the
il . :

The effective range of the lubricant under continued dry
rather conditions and frequent train service may be as much
310 miles,

Lubrication is effective when the rail side presents a
ml faint bluish appearance on a smooth surface of the rail
ide, as shown in Fig. 28.  The unlubricated  condition is
hovm in Fig. 27. ' : ’

The condltion of the rail side 1is the best evidence of
he effectiveness of the lubrication and not the presence of
inoticeable film of grease. :

Track lubrication may not be effective on badly aligned

fuirves where the. rail at the joints is straight and the cen-

{res excessively curved. Under these conditions the unlubri-
uted lower radius of some wheel flanges ~will make contact

ith the rail side and not the lubricated fillet and uppern
wrface of the flange. Re-alignment of such curves to regu-
ar radius is necessary to enable track lubrication to funec-~
don effectively.

Unduly wide gauge and incorrect cant for the average
peed will -induce heavy’ wear and greatly reduce the effective-
ss of lubrication. :

LOCKING BARS

Locking bars are provided at non-interlocked points on or

mding to the main track; the type commonly in use is shown

L Fig, 29, and when set over to lock the  points the end of

hehinged bar should closely contact the Web of the closed

witch, A padlock is provided to lock the bar in position
¥ shown.
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Another type of locking device occasionally used in com- |
pounds where space is restricted is shown in Fig. 30, This —
device 1is secured in position by a shear pin and padloek, ang 1
in the event of the points being trailed through, the pin 151 -
designed to shear and permit the - switches to move without ‘
damage thereto, Replacement shear pins are provided for pe- {.
lacking the points. S : . POI

| fr e
CHOCK BLQCKS ' v 1

Types of Chock Blocks in use are shown in Figs. 31 & 32,

The pivot type is no 1longer installed, but many are still in
use. The hinged types are now standard and are masnufactured

for either right-hand or left-hand operation. When in use {_
the chock block is padlocked in the position shown in full fpeey
line, and when out of use 1s padlocked in the position shown {

in dotted line. \

Ballast must be kept clear of the space required for
housing the chock blocks in both positions. ‘j;—-

adra

When chock blocks are ordered, the hand required, andthe].
~welght and class of rail for which they are required must be.
stated.

DERAILS » : >

Derails are of two types, as shown in Figs.33 and 34 |
That in Fig. 33 1is a safety device installed and maintanwd'cw
by the Signal section, but the portable device shown in Fig. ﬁﬁ M
34 is provided to afford protection +to temporary obstru@-qmi‘
tions such as workmen's sleeping cars and cars under repair-lne

- in sidings which cannot be protected by the points leading in- {{*
to the sidings being locked for another road. hlanc
,ﬁ
SIGNAL APPLIANCES |

These appliances comprise the operating, interlocking ;
and detecting mechanisms at points, and the +train trips at’
sections in electric signalled track, '

Installation and maintenance of these appliances is car~|
ried out by the Signal Division. Due notice must be given 10|
the Signal Supervisor before repairs and renewals of track pre:
and trackwork &re undertaken at the site of these appliances.
to enable the signal staff to be in attendance. —

577




. com~
This .
., and -

in is
thout
DI" re-

& 32,
11 in
tured
n use
L full

shown |
L  for

and the §
3t be

1d 3h. |
Fained

1 Fig.
struc-
repair
g in-

ocking
ps 'atf

g car-

ven t0
track

iancesf

S 16.11

POQINT LEVERS. OPERATING. FORCES
ol f A © {PULL REQRD
T YPE ; SIZE' OQF "FORCES ' IN - |TO OPERATE
OF - THROW WEIGHT PULL  RODS |POINT LEVER
SW?gCH - LBS. LBS. :
‘ f SWITCH| SWITCH| To |Tohold
| POINT LEVER | NS LBS. | p10sed| Open |Open | Open
fr arranged thus.| L3" |6 x 6] Uk 270 | 80 | 25 12
1 1 ’ : , ,
N\ - : "o |6ix6%k| 56 320 1 101 30 16
) ; ? " 7 x71 7Q 360 125. 36 19
¥ N o
brerranged thus.| 43" |6 x 6| L4 | 140 | 20 |20 2
" |
, / " 63x6%| 56 172 | 28 2L
/ g .
Vi " 7 x7{ 70 210 36 | 30
fadrant, Q US. b t7 xs5| u8 | 367 | 220 | ny 28
' u_%n 1t 1 378 207’ " 26
' G- 0 1 390 192 o 23
b7 x| 38 308 | 183 | 39 23
u__‘!é_n ] u 24 6 | 172 u 24
{0.W, Improved
ur. Movement 5" - 83 194 | 135 | 32 22
fual over centre o
{ine.
Jlence Box it |18 x8 | 103 103 | 103 12 12
', spring | - | - 570 - |7 -
5" | - - 5L0 - 66 -
These forces obtain when maximum sSpring
compression, with sguare section springs,
; is applied.

Jte: - Pigures

: f———

and do

are calculated on forces necessary to overcome
dead weight or spring 1load only,

not take
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LEVER W ~ PULL ROD
N :

CAST IRON WEIGHTS

_—

Fic.l.CoLuMN Box LEVER .

LOCK NUT
ADJUSTING SCREY

— LEVER ROD

Fld@.CONvtRTzo Forp LEVER.
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LEVER

LOCK NUT
ADJUSTING SCREW

LEVER ROD

R

Fic.3. W.S. LE_VER.

RAMP

PULL ROD

CENTRE POSITION FOR (@)

P

\ TR

R
\}

\

£

©®

[~ SETTING LEVER.

50

0

@)

VERTICAL LEVER

Fic .4 . TaYLOR'S LEVER.
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ADJUSTING SCREW

SPRING

' — vt o
'f,‘\
{
[ )
\l[ul
(©) "
AT\

) -
L“H/‘/JV\/\

FiG. 5. THOMPSON'S LEVER. TYPE 2/AS.

i i
M. ﬁ
. L—.) L SPRING BRACKET
VERTICAL LEVER
| RoLLER Jj
- rd
a1 e I I prd =
< | <{  <SPRING
JJ J.J
G.6.] 's LEVER
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WEIGHT

PULL ROD
Y

A

= @ =

Fie .’7». SPUR LEVER .

WEIGHT ENCLOSING
CUSHION SPRINGS -

LEVER ROD
N

F IG ;g. C.C.W, LEVER.
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QUADRANT

WEIGHT.

KLEVER ’ LEVER CATCH/

@
@0
»

Fic.9.FORD QUADRANT LEVER.

LEVER CATCH 7

F16.10.Q.45 LEveR .
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LEVER - ENCLOSED SPRING

LOCK NUT
ADJUSTING SCREW

A

(@) w.s
i —

N 3
‘ t_svi:a' ROD

Fic. 1. W.SA-LEVER.

OPERATING POSITION 7

7,

OF LEVER. ~ Z
| 7

ot

7

“< COVER IN PLACE LEVER WHEN
OUT OF USE .

-~ OPERATING ANGLE REQUIRED
~~  TO REVERSE POINTS.

. o’ ‘0 o
S COVERS w:o
L - - =) o .
- O\_AT7>
[ - )
. o / o (]
PULL ROD% - ZtzNu_osr:o SPRING

Fic.l12 PIER SPRING LEVER.,
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' Eg l§6 ' 8B 38 ZB 18 g
pl s D

DIRECT PULL ROD ‘ RIGHT _ANGLE PULL ROD
SPUR_& COLUMN BOX PULL RODS

— S %@@
93 % > ength not standard
B 3

28 38
e~

T

__1H 186

» ]

" DIRECT PULL ROD : RIGHT ANGLE PULL
’ QUADRANT PULL RODS

Fic.13.0Lp0 StanparD PuLL RODS .

etween

1B.138 1H.186 B 38
s X = — ® ¥

DIRECT _PULL ROD _ . RIGHT ANGLE PULL “ROD
‘"QUADRANT & W.S. PULL RODS

!
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" g o io . ] Qutside
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fil

28.38 28 38 2818
gpv TR —
DIRECT PULL ROD ' RIGHT ANGLE PULL ROD
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DIRECT PULL ROD ‘ RIGHT ANGLE PULL ROD
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— 50" ]
o5 —3 ¢ @
2B 38 bHIB

(o) " - A

SPUR & COLUMN BOX LEVER ROD

e 5.0 —

S —3¢ @
B 38 1H 185
(o) — 3¢ = C m—

QUADRANT LEVER ROD

Fi6.17.0LD STANDARD LEVER RODS.
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‘ﬁ5\‘ Sho‘rg rod 110" %
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PADLOCK

F16.29. LocKING BaR.

{LOCKING BAR IN POSITION .
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POSITION OF BAR WHEN

SWITCH IS OPEN
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17.MIXED GAUGE TRACKWORK.

GENERAL
7 At the common terminal station for two railways of dirff.
erent gauge,some overlapping of trackwork is necessary to per-
mit of suitable traffic movements..

When the track gauges vary appreciably the necessary
trackwork layouts can be arranged with a minimum of special
material, but when the difference in the gauges is small , SDec-
ial material is reguired and the choice of 1layouts is necess-
arily limited by practical considerations.

THIRD RAIL K _

The most usual arrangement of mixed  gauge trackwork is
that employing the third rail system in which, as the name im-
plies, one rail is common to both tracks.

In third rail work the Mechanical Trackwork Engineer has
to provide for combinations of conditions peculiar to each
track gauge separately and in conjunction. '

: All that has been said in previous papers . in respect to
track gauge at crossing work, guard rail gauge and flangeways,
curvature, divergency, etc., applies with even greater import-
ance to third rail. trackwork.

When also the elements of trackwork in each gauge are
different, such as in flangeways, limiting curvature, diver-

gency etc., it should be appreciated that an attitude of near

enough may pot be good enough if accidents and derailments are
to be avoided on both gauges.

Many curious arrangements of trackwork have been proposed
to enable the majority ° of the usual ' traffic movements to be
made . through third rail trackwork, but fortunately for every-
‘body, few of these arrangements have materialised.

Several practical arrangements are in use for 5'3" and

L'8%" mixed gauge combinations, and these are shown in Figs.1,

2, 3 and L.

. In all cases the turnout movement is away from the third
‘rail and never across it; this simplifies the trackwork but
necessitates changing the third rail from one side of the
'~ gauge to the other side when turnouts from each gauge diverge
successively. Changing over of the third rail is’ effected
by fixed transfers shown in Fig. 5.
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17.02

The way in which the. transfers are arranged for turnouts
from either gauge, and the direction of the turnouts whether
right or left-hand, vary according to the 1layouts, but one
srrangement in use is shown in Fig. 6.

At the Jjunction of mixed gauge tracks a fixed point en~
iples the traffic on both gauges to enter or leave the third
rail track as shown in Fig. L.

Safety precautions are of course provided to control the
mvement of the trains on the separate and combined gauges.

It is desirable that any 'V' crossing be on the single
rail as separate adjustments can then be made to the covering
guard rails. See Fig. 7. P

A double 'V' crossing is"necessary when the third rail
{s crossed and the single guard rail cannot be satisfactorily
idjusted for the protection of both gauges. See Fig.8.

To guard crossings in third rail trackwork of the 5'3"
mnd 4'8%" combination special guard. rail assemblies are re-
wired as shown in Fig. 9.

As the third rail overlaps only for a short distance at
the junction station and buffer stops cannot be wused at the

J;mds of the overlaps, it is necessary to install sand stops

15 a means of bringlng vehicles to a stop should they over-
mn the gauges. .

A plan of the type of sand stop in use and their posi—
tions in relation to the overlaps are shown in Fig. 10.

Third rail diamonds are avoided by isolating each gauge
mrior to crossing;’ this enables a mixed gauge diamond to be

linstalled as described in 13.028. An arrangement of third

rail trackwork in. use -'showing the isolation and re-grouping
of third rail trackwork to effect the diamond crossover is
shown in Fig. 11. '

The trackwork units in third rail work do not all lend -
themselves to description and easy identification by reference
o hand, consequently a system of marking is in use in which
the letters 'T R' are followed by numerals to distinguish
tach layout »

T.R. marks and numbers are stamped on each trackwork
wit and reference must be made to these markings when dealing
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It will be seen from Fig. 11 that all T.R. units have
been carefully designed to fit into certain trackwork arrange-
ments, having regard to the engines and vehicles intended to
pass through the gauges, flangeways, curvatures and divergen-
cies.

All T.R. layouts are gauged throughout during and after
manufacture as units and as a layout, and for the purpose of
final gauging at inspection the T.R. gauge shown in Fig. 12 ig
applied to all running ‘and guard gauge dimensions.

Trackmen- concerned with the installation of new T.R. lay-
outs are therefore able to work to running gauges only, but
for renewals and maintenance adjustments, the T.R. gauge must
be used.

The gauges in third rail trackwork‘ layouts are 3" tight

in parts of the layouts to provide the necessary clearance for-

wheel flanges, and in using the T.R. gauge trackmen must refer
t0o the mechanical trackwork layout drawings to ascertain the
gauge variations reguired.

In the 4'8%" trackwork branching from third rail and
which at present occurs only at the N.S.W. border, the track-
work layouts have been built to N.S.W. standards and any L'83"
trackwork under Victorian Railways control must be so main-
tained. : ~ :

The N.S.W. standards for guard rail adjustments' are set
out hereunder : -

1. Dimerision P. Fig. 13 must not exceed L'5" under any condi-
tion and should not be allowed to-be-
come less than L'LE".

2. Dimension Q. Fig. 13 must not exceed 4'63" and should not
| : be allowed to become less than 4'68".

3. Dimension R. Fig. 13 must not be less than 18" and should
be maintained as near as possible to
12" on straight or widened by the same
amount as the gauge 1is widened OB
curves.

Note. The flangeways in 'V' crossings for N.S.W. gauge are 15"
wide. ‘

GAUNTLET TRACKS

A gauntlet track is an arrangement whereby two tracks in-
terlace so that the four rails lie within a space of less then
twice the gauge of the tracks as shown .in Fig. 1L.
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The arrangement is convenient at bridges and tunnels dur-
ing repairs to the parallel track, as complete occupation can
)e given during the repalrs. A

Special signalling arrangements must of course be provid-
il for traffic movements through gauntlets.:

WEIGHBRIDGE - TRACKS
As truck weighbridges are unsuitable for the passage of
heavy locomotives, it is necessary to provide: four rails at
these locations, two of which are supported clear of the
weighing table and carry the locomotive while the trucks trav-
el on the other pair of rails attached to the weighbridge.

The locomotive should take the straight track and - the
irucks the loop; if the arrangement 1is reversed +the locomo-
tive will bind in and spread the gauge through the points.

The ends of the rails on the weighing track are not fish-
«d to the adjoining track .rail because the operation of weigh-
ing requires a slight vertical -movement. A space must be
Jmintained ‘of not less than. %" or more than " between the
frack rails and the weighbrldge rails in the weighing road.

As the locomotive track crosses the welghbridge pit on
lixed supports the track rails are fished at the joints and
the joints should be spaced egually distant <from the weligh-
iridge abutments as shown in Fig. 15.

FCUR RAIL_ THREE TRACK LAYOUTS

An arrangement of ~trackwork occasionally met with on

tharves and docks in order to spot trucks to best advantage

for dumping coal and ore 1is shown in Fig. 16. In this ar-

rngement the three tracks comprise four rails with a special
hree throw enabling any one track to be used as required.
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I8.ACCIDENTS & DAMAGE.

CAUSES
Accidents are usually attributable to one of three causes,
viz; human errors, defective equipment, and forces of natur&

——

HUMAN ERRORS

Human errors probably constitute the greatest danger in
the operation of railways as in other forms of transport, Ex-
perience has shown that many accidents are the direct outcome
of similar errors repeated by different individuals, and it is
therefore possible to classify these causes and lay down work-
ing principles to prevent repetition.

These principles are the basis of the Rules and Regulsa-
tions 1ssued by the Department, and their intention is to
guard against known causes of accident. It is the duty of
trackmen as well as operating personnel to familiarise thenm-

aelves with the Rules and Regulations for the safety of traf-.

fic as well as their personal safety.

Errors arising from neglect to observe the Rules and Reg-
wlations amount to carelessness and some of the more common
acts of carelessness causing accidents are listed hereunder :-

(a) Facing points not held hard over or released before the
last wheel has passed over the switches,

(b) Neglect to observe that the switches have returned to
normal position after a trailing movement through them,

(c) Neglect to observe if the switches are properly set for an
intended movement.

(a) Giving a signal to set back without COmpletingAthe trail- |

ing movement through the points.

(e) Interfering with the position of the switches during the
passage of vehicles through the points. :

(f) Faulty brake application and rough shunting.

(g) Standing vehicles within the fouling point.

(h) Neglect to properly clean and lubricate the slide surface
of the point chairs resulting in sluggish operation of the
switches.

(1) Pailure to observe and remove obstructions between the
switches and stock rails.
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DEFECTIVE EQUIPMENT
L Equipment may be defective in material or adjustment;

terial defects are primarily the responsibility of the mam-~
cturing and inspectional sections, but adjustments are under

‘hie care of the maintenance staff.

- Defective maintenance of track or rolling stock may cause
rcidents and damage as great as that caused by operational
wors, and the following maintenance defects are those which
re most commonly met.

STRAIGHT TRACK DEFECTS
h) Foul joints causing a wheel flange to strike and mount the
rail, especially with a worn wheel flange.

h) Tight gauge in conjunction with defective joints causing a
wheel to mount at a joint.

‘M Wide gauge insecurely spiked which, under unfavorable cir-

cumstances, will permit of a wheel dropping within the
gauge.

The maximum allowable excess in gauge is 1" and cases are
on record of derailment occurring with 13" excess gauge
with loose spikes.

i) Decayed sleepers in a group failing to hold the track to
gauge.

:) Irregular subface, or cross nips in track, which cause
vehicles to rock sufficiently to allow a wheel flange to
mount the rail; 'T', 'H', 'L', 'M' and 'U' vans, particu-
larly iced 'T' vans without other loading, are critical
vehicles under these conditions, Many of the new welded
type of +trucks such as the 'GZ' and 'GY' are 1likewise
critical to irregular surface,particularly if loaded heav-

+ i1y towards one end.

: CURVED TRACK DEFECTS

In addition to the defects common to straight track the
&luence of curvature accentuates the tendency to derallment
e to the pressure between the inside buffers when traversing
e curve,

b A severe bump at +the same instant that the rear 1nner
" wheel drops into a depression may cause the leading outer
wheel to mount. :
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The mounting position occurs ahead of the nip, a distance
approximately equal to the wheel base of the vehicle: 4

“nip of 3/L" in a 1length of 6' at a Joint is sufficient to

cause derailment.

In this connection it must be clearly understood that the
surface condition of +track under load is altogether dif-
ferent from that obtaining in the unloaded condition, from
which the necessity for observing the condition of track
under traffic should be apparent, See Voidmeters,11.05,

(b) When wear occurs at the running edge of the outer rail
causing the gauge to be widened beyond the increase allow-

ed on account of curvature, and if re~gauging be left un-

attended, derailments may occur from spreading of the
gauge or by a worn flange mounting the worn side of the
outer rail.

“(e¢) Irregular curvature tends to develop variations in gauge,
and this condition permits of wheel flanges making a
critical angle of contact at the running edge of the outer
rail with the danger of mounting.

(da) sudden changes of cant cause high-sided four-wheel vehicles
to rock and may cause a wheel to 1lift sufficiently to
mount the outer rail.

(e) Excessive cant may cause wheels of locomotives steaming
slowly under heavy load to mount the outer rail.

(f) Any of the, foregoing defects may not be in themselves a
cause of derailment, but in combination the effect may be
sufficient to be so.

OVERHEAD CONTACT WIRE

Apart from derailment, accidents may be caused in the el-
ectrified area by excessive movement of the pantograph relat-
ive to the overhead contact wire.

To distribute the wear on the surface of the pantograph
the contact wire 1is staggered in alignment relative to the
track. The .amount of displacement relative to the centre
line of track is 1 foot on either side, and the contact por-

tion of the pantograph extends 2 3" on either side of the car’

tre line of the vehicles. ,
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There is therefore 2'3" ~ 1'0" or 1'3" of safety margin. to
low for swaying of the vehicles,and if further relative move+
tm takes place there 1is a danger of the pantograph tearin
m the dropper wires and breaking the contact wire at th
mection with the overhead mast.

Because of the Bpring'mounting of electric motor vehicles .
1 pantograph can swing over a maximum distance of 11 inches‘
rm reducing the safety margin from 13" to 4",

The effect of altering the cant by 1" is to move the pant-
neph by 3" so that the danger point is almost reached. See¢
k When the contact wire is erected its position is fix+
with regard to the cant on the curve, and cant should not be
tered without suitable alterations being made in respect to
e contact wire.

'~ Under service conditions goods trains traversing electri-
ed-1lines at slow speeds tend to throw additional weight on
¢ inner rails and depression of the inner rail may take place
s increasing the cant, It is therefore necessary in the
sectrified area to correct the cant when the variation from
ke intended cant reaches an amount of 3/4" so that a variation
1" may not be exceeded at any time.

TRACKWORK DEFECTS
These defects are associated with installation and mainte-
tice conditions through points, crossings,guard rails and lay-
utcurves, and are possible causes of derailments since theg

rersely affect Operating conditions, These defects are a
illows :-

POINT HEEL FASTENINGS
» Switches binding at the heels because of badly fitting clos«
{ure rails, or free movement prevented by insufficlent clear-
ance in set heel fishplates.

Stops not Dbearing against web of stock rail, thus allowin
the switch to whip and open at the toe when lateral flange
pressure is exerted toward the heel.

Stops bearing against web of stock rail before the toe oi
the switch 1is home against the running side of 1its stoc
rail. :

Defective heel chair interfering with the vertical mountin
of the stock rail switch and closure rail, and thus bindin
the heel. ' :

} Heel fishbolts over—tightened in X' layout points.-
608
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6. Heel fishplates of opposite hand applied in 'Y' layout

points.

?. Omission of distance ferrules in A.R.E.A. heel assemblies,

POINT SLIDE CHAIRS

. Stock rail vertical mounting incorrect due to the tightem.F

hose
| Mo’
Tlard

ing of the chair bolts before the point timbers are packed, °E

2. Stock rail lateral mounting incorrect due to drift of theard'
point chairs when the chair' pins are driven or the chairang‘
screws inserted. '

itio

3. Chair seating uneven due to warped timbers or neglecttoard
skim off unevenness before the chairs are seated. ,

li. Boring chips making uneven seating between the timber ami?ﬁﬁ
the chair. '

. 5 the

SPREADER AND OPERATING CONNECTIONS :%io:

1. Forcing spreader ends, pins or bolts into position 'ﬂmswk‘
springing or twisting the switches out of ‘alignment; ﬂns%ei<
causes the switches to move under traffic and stick in op- )
eration. -

2. Bending or twisting'of .spreaders,vpull rods, lever  rods, 1
cranks or lever parts results in stiff and uncertain OPera=hith
tion of the switches. e me

‘ ent 4

CLOSURES e

5. Sawcut out of square, size and position of holes for heﬂwﬂ,t
bolts incorrect, closure out of alignment with point heel
assembly. a : 1

2. Irregular curvature; this varies the rate of turning(ﬁatgz
vehicles traversing the layout curves and likewise varies the
pressure between the wheel flanges and the outer rail.
This results in uneven wear and may cause a sharp flangé 1
to mount the rail. 4y be

3, Condition (2) is aggravated by irregular surface and gaugel 1
and in combination are possible causes of derailment. Jlons

: leser.

CROSSINGS AND GUARD RAILS 1

1. As explained in 14.075, 14.076, 14,100 & 14.102 the combing, .-
ation of gauge and guard rail gauge must be correctly manrmder
tained to reduce the dangers of derailments at the crossﬂﬁ&uwir
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yout In this connection it is useless to apply the gauges to
wse guard rails and improperly secured track rails as later-
) movement of traffic may sufficiently distort the gauge and
ies. fard rail gauge to cause derailment.

It is likewise futile to gauge crossings in curved cross-
g work without regard to the necessary flangeways as well as
‘f:;tw gauge and guard rail gauge.

:{ L]
, In crossovers at close track centres the guard rails and
' thelapa wing rails of the crossings provide an almost continuous
”mirangeway through the crossing work, and if the required con-
itions are standard gauge, then the gauge from guard rail to
ard rail is L'113", See Fig. 2.

't to

Tightening up crossing bolts to compensate for internal
ar may increase this distance to 4'113", and a latitude of
' wide gauge further increases this distance to 5'0", which
s the distance between the backs of locomotive wheels.

e and

. Under these conditions locomotives are restrained ih dir-
ttion by the guard edges, and if curves adjoin the crossing
thuswk, there will be a strong tendency for leading and trailing

ntgéﬂmels to mount the curved rails. See Fig. 3.

WHEEL-TO~RAIL CONTACT'
rods, 7o gafely deflect the wheels of a train from one track to
Peﬁ*rther it is essential that the points alone shall influence

e movement of the vehicles. To the extent that the move-
mt imparted to vehicles by other trackwork opposes the move-.
mt directed by  the points, there will be greater wear and:
re 1ikelihood of derailment than where the points alone con-

heeliy the movement. :

heel

The influence of adjacent guard rails and crossing work
» the movement of vehicles and running position of the wheels

ngOfaries with the type of vehicle and the direction of movement.

g the
rail.
lange Incorrect and irregular gauge at or leading to the points
% be factors in causing derailment.

gauge It 1s not possible to 1list the many wheel-to-rail condi-
fons contributing to derailments because the circumstances
esent in each instance must be taken into account.

Two instances of derailments of which the causes were not
mbutMmrent at first sight are quoted with the view to interest
“wighMents and impress upon them the importance of closely ob-
338%%ving a1l the conditions at the time of derailment.

610




18.07

Case 1., Electric locomotive derailed on steep down grade with
heavy train, trailing wheel of trailing bogile mount. |
ed at the closed switch. Brakes had been heavily [recC
applied. ) 28C
Mark of wheel flange on top of stock rail commenced § {igh
inches before toe of switch,no mark visible on switch, a1l

e

In Fig. L4, the position of the +trailing bogie relative {1

to the switch is shown and the contact point between the wheel
flange and the rail is clearly a trailing contact. The direc-
tion of motion of the train is at an angle to that of the el-
ectric locomotive and the resultant force is in the direction’“l
of mounting as shown by the marks on the stock rail. plow

It is probable that the trailing wheel slipped up the ey
rail radius by contact with the rear flange radius as shown nxpm1
Pig. 5. Reference to subsequent damage 1s unnecessary here ket
and has been omitted. equ

Case 2. 'Q' truck derailed at facing points on a curve, lead-
ing wheel of leading bogie mounted the closed switch, ire

Marks on the side of switch indicated mounting behhm‘wg

the toe. : , y &

A guard rail had been fixed ahead of these points, and ["8

the gauge was 5/8" wide 6' ahead of the points. ££

In Fig. 6, the position and direction of the leading

wheels are shown as influenced by the guard rail,and the posi~-|
tion of the trailing wheels is so restrained as to greatly in- | 8
crease the angle of approach between the leading wheel and the #ug
switch. '

0

The condition of wear on the wheel flange is shown in
Fig. 7, and it is probable that mounting took place by reason fav
of the wide angle of approach assisted by the sharp wheel
flange. .
, ‘ : : _ - Hde

It should always be remembered that the radius on the
side of the rail head and the radius at the bottom of a wheel
flange are put there for the purpose of preventing derailments fil
due to the wheel mounting the rall, and the further these pro- p ¢
files are departed from by the action of wear so will the haz-

" ard of.derailment increase, tmv

‘ ‘ . ' © 'hee
It should also be remembered that while the angle of ap-
proach between the wheel flange and the rail is a minimum, the
tendency to mount is a minimum; and when wear and angle Of han
gpproach are considerable, the danger of mounting is also CON" ey
ciderable. ‘ h
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18,08

, WORN MATERIALS
The running surface, running edges and guard edges of
rackwork components are all subject to wear and a stage is
¢ached in the service 1life of materials when any further wear
ight result in failure and possible derailments, Actual
illure of a worn part or series of parts in service may be
ie 10 breskage or to the inability of the worn parts to con-
r0l the position of wheel flanges.,

' RAIL WEAR
The extent of wear permitted on rails has been fixed by

111 wear gauges, and the manner of applying these gauges is

jown in Fig. 8. ‘ '

Because rails wear differently according to the service
hey perform - as on curves where the rail side is usually
nrn most or in station pits where the running surface is sub-
scted to heavy abrasion - it follows that several gauges are
equired to check the various conditions of rail wear.

In Fig. 9, the five standard gauges are shown as if they
ere all assembled simultaneously in the gauge holder. No.1
puge shows the maximum running surface or top wear. Nos. 2,
, and L are intermediate conditions of wear of both the run-
ing surface and the running edge. No.5 shows the maximum
llowable side wear, and it will be observed that very little
fnning surface wear is permitted in this case.

The rail wear gauges and holders are applicable to sever-
l similar rail sections and particulars are stamped on the

ages.

.l , SWITCH WEAR
The diverging switch in a set of points is subject to
tavy side wear in facing movements,

Trailing movements over the diverginé switch cause heavy
ile wear of the stock rail in front of the switch toe.

Facing movements on the straight further extend the stock
111 side wear behind the switch and 1leave the switch exposed
' ecrushing by the wheel flanges. See Fig. 10.

A crushed switch toe soon breaks away from the switch
tmving a ramp-like section which may cause a sharp flange

feel to mount and become derailed. See Fig. 11.

Switches crushed in this way should be dressed with a
tarse file to form a new toe; badly crushed switches are re-
fichined to form a new toe some 1inches further back, as shown
i Fig.12.
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18.09

" 'V' nosed points were introduced to reduce the rate of
destruction by crushing at the toe of the switches.

Heavy wear on the stock rail face behind the switch toe
is a dangerous condition with any points, and the worn stoeck
rall should be replaced at the earliest opportunity.

Welding is not permitted on the toes of switches; it has
been used with some success on the sides of worn stock rails
in yards and sidings, but when used on heavy service points it
usually results in fracture of the stock rail within the zone
of welding.

Excessive wear on the running surface or crown of the
switches, such that the 1level of the switch falls below the
stock rail, will allow of worn wheels nipping the stock rails
.and, in bad cases,bursting the gauge and overturning the stock
rails.

Progressive wear of the slide surfaces of point slide
chairs and the underside of the switches will cause the swit-
ches to ride the base of the stock rails and roll outwards
under traffic. '

An action similar to the sliding together of scissor
blades occurs at the edges of switch and stock rail flanges if
the switch is improperly supported by the slide chairs and the
resistance thus offered to movement may result in the switch
standing partly open.

CROSSING WEAR

Wear on the running surface of crossings is usually great-
est across the gaps of the crossings as the wheel treads are
only partly supported in crossing over the flangeways.

When this wear reaches the limit, as determined by the
crossing wear gauge shown in Fig. 13, a dangerous condition is
being approached as a trailing wheel of a vehicle running in-
to the depression may cause the leading opposite side wheel to
lift and mount the rail. - .

Crossings of 90, 94, 107 and 110 1b. rails should Dbe
welded when the wear reaches 1/4"; the condemning gauge 18

1/2|!

Side wear through the flangeways reduces the surface aread
across the crossing gaps and accelerates the top wear; it 1S
therefore necessary to restore the flangeways in some cases,
but if the side wear is due to faulty alignment of the cross-| ;

ings 1t is both useless and dangerous to reduce the flangeways
by side welding. : ’
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18.10
The permissible side wear at the knuckle of 'K' crossings
s 1/4", as shown in Fig., 1L, and the equivalent side wear o
te nose is such that the crossing becomes dangerous when th

{de wear has removed the radius of the rail head and exposed
sharp edge to contact wheel flanges.

VEHICLE DEFRECTS
The following defects may cause derailments : - '

, Wheel flanges worn sharp.

. Incorrect distance between wheels on the axle,
, Wheels out of 1line,

L Axles out of square.

, Bent axles.

, Defective draw gear or .couplings.

, Broken buffers. _

, Badly cross-balanced trucks.

. ‘ . LOADING DEFECTS
If the loading 1is very unevenly distributed conditions
i1l be favorable to derailment, as follows : -

[Heavy load at rear of truck tends to allow front wheels to
1ift when rear wheels drop 1into a slight depression of
track..

. Heavy loading on one side of truck tends to allow wheels on
light side to mount on curves, and the effect is increased
when track conditions are favourable to derailment. -

ROUGH SHUNTING
The eéffects of rough shunting may be the immediate cause
{ derailment or may contribute to subsequent derailments ow-
g to vehicle damage. ' :

. Immediate derailments can'result from the buffer locking of
side buffer trucks,the breaking of couplings and draw gear ,
the breaking of buffer-stops and bumping vehicles off the
track. , ' ' ‘

. Subsequent derailments arise from the damage done to veh-
icles such as, strained couplings and draw gear breaking
away, bent axles and 'W' guards, fractured axle boxes and.
pads shifted causing wheels to track out of line and become
derailed.

N




18.11

COMBINED EFFECTS

Operational ‘errors, vehicle and track defects, which
alone would not cause derallment may in combination do s¢o
and the only safe condition is that in which all the separats
elements are maintained at all times within the 1limits of a]l-
lowable departure from first class standards. '

FORCES OF NATURE ,

, Though less frequent in occurrence the consequences of
accidents caused by the forces of nature can be tragic,
Storms and gales may lead to obstructions of the track and
these must be looked for and be promptly cleared.

Fires burning out adjacent sleepers, and fires in bridge
decking, even if extinguished before extensive damage is done,
may so weaken the track as to cause derailment.

Failure of earthworks, if extensive, will lead to consid-
erable delay in restoration work even if accidents have been
averted. The primary cause of slips in earthworks is' nearly
always due to the action of water, elther surface or subsoil,

SLIPS IN CUTTINGS : , j
Slips affecting cuttings may be divided into four classes:-

1. Surface slips - due to surface erosion or to the slopes of:
the cutting not having been taken back to the angle of re-

pose of material excavated. See Fig. 15.

2. Slips due to crushing or erosion of horizontal beds of per—i

meable soil underlying sounder materisl. See Fig. 16.

3, Slips due toksliding of ovérburden or inclined ©beds of a

greasy nature. See Fig. 17.

L. Local or general movement of the hillside above or below
“the formation when the dip of the strata is unfavourable.
See Fig. 18. ‘ ,

Slips in class (1) are caused by weathering away of the
softer portions of the slopes thus leaving masses of material
without adequate support. Vibration set up by the movement
of trains further loosens these masses of material until the
material collapses. . _

To avoid obstruction of the track it is necessary 10
clean down the unstable materials from the slopes of the cub-
tings. :
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18.12

Small slips may vary from e mass of material sufficient
) obstruct the. cess drains and one rail to larger masses com-
letely obstructing traffic.

‘With a small slip it will usually be possible to clear
he rails. by epreading the material and, if necessary, tempor-
nly throwing any excess into the opposite cess.

At the earliest opportunity the slopes from which = the
iip has occurred should be examined and the upper portion be
rimmed back to avoid further movement of unsupported material.

If the cutting is deep it may not be possible to dress
he slopes above the slip and some form of surface treatment
5y be necessary, such as pitching or sleepering the broken -
irtion of the slope to shed surface water and afford support
y the material above the slip.

$lips in classes (2), (3) and (4) usually involve special
rks under engineering supervision.

SLIPS ON EMBANKMENTS
Sllps affecting embankments may be divided into three:
BSS&S R

Surface slips on slope of embankment owing to surface
erosion, local saturation, or faulty construction.

S1iding of embankment .at the  surface of side-long ground
owing to absence of benching or ingress of water.

: Movement_of‘subSoil under embankment owing to water logged
| condition of ground. : ‘

In class (1) undue surface erosion is wusually an indica-~
tm of insufficient slope for the class of material and the
medy is therefore to add sufficient material to provide a
ble condition, or to protect the existing slopes by vegeta-
on or stone pltching.

Slips in classes (2) and (3) are difficult to deal with
dmay ultimately make re-location of the track on firmer
und necessary.

l If the cause has been the ingress of water 1t should be
rarent that a 1little care in prevention of water saturation
itht save a tremendous amount of work in curing the damage
e, - ’
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18.13

FLOODS . '

During floods the drainage systems provided for the dis-
posal of normal surface water may be entirely submerged ang
earthworks be exposed to serious saturation. It 1is therefore
of considerable importance that all precautions be taken 1o
remove obstructions which might interfere with the disposal of
the water.

The highest water levels reached should be marked on both

the up and down stream sides of bridges and waterways, either

on the structures, or if these are inaccessible, then by pegs

driven in the embankment to mark the position reached by ﬂms

flood waters.

The marking of the water 1levels on both sides of flood
openings and the comparison of the levels gives an indication
as to whether the waterway is of sufficient area to dispose of
its catchment water or whether the outlets are effective.

The damming back of water on the down stream side of brid-

ges and waterways indicates a blockage lower down the water-}

, course.

Fences to which wire-netting is attached may be so fouled
by grass and floating debris as to considerably interfere with
the movement of flood waters. Wire-netting must not be at-
tached to fences on the line of the waterway to a bridge or
culvert.

If the flood waters rise appreciably the fences will col-
lapse, thus suddenly releasing a large body of water which may
cause scours and overtop drains and culverts ordinarily of
sufficlient area to deal with surface waters.

A wise precaution with wire-netting in depressions sub-
ject to floodings is to fasten the top of the netting to the
fence wire by means of bent wire hooks. Pressure of water
against the wire-netting will cause the hooks to open and the
netting to fall flat on the ground before much water has accu-
mulated.

Much useful informatlon in vrespect to the velocity and
direction of currents can be obtained by inspection of flooded
areas during unusually severe floods.

An engineer should - be present if poss1b1e to observe a
severe flood at its maximum,
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18.14

) : WASHAWAYS
Washing out of ballast and surface formation may occur
jfer abnormal conditions of flooding or result from the

bckage of shallow culverts under the track.

In some cases the water may rise above the formation level
i pass across the track through the ballast without causing
fual scouring of materials, but the formation may be sc

bouﬁmened by saturation that a dangerous condition of track will

ither
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Plleyed to the site to avoid delays.

ist until the formation has dried out.

At bridges, culverts and flood openings where flood wat-

s are concentrated to pass under the track, the water may be

wing at a high velocity and capable of rapidly scouring
ise materials. ’

- With unusually high flood levels there is a danger of the
ter flowing in behind the abutments of the bridges and open-
35 or around the sides of the culverts and washing out the
jacent embankment. Damage of this nature may be averted 1if
perved at an early stage by strengthening the embankment on
¢ up~stream face with spalls or sandbags.

If the water has piped through before strengthening is

enced there will be every 1likelihood of the embankment
ﬁhg in, and men placing materials to reduce the washaway
mld appreciate this danger and confine their activities to
¢ solid portion of the embankment.

Once the water has broken through, scouring may cut away

th of an embankment and action should be taken to reduce

ls 'scouring as much as possible by protecting the up-stream
e of the washaway with brushwood and stones.

By application of a little thought a great deal can be
e to reduce the extent of a washaway and every yard of
ferial retained in place will save a lot of work and time in
tonstruction. ~

TEMPORARY REPAIRS
After the floods have subsided it will generally be nec-
kary to first effect temporary repalrs to restore the track
' traffic, and later to undertake the permanent repairs,

The methods of effecting temporary repairs depend on the
lire and extent of the washout, and the materials, equipment
| gang strength available. Usually quantities of old
tepers and bridge timbers are available, and these should be
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18.15

Scouring out of gravel ballast without damage to formatiog
can be treated in several ways according to the nature of th| /

scouring. ndit
‘ piry

L s
When the flood waters overtop a long stretch of track thfghe

erosion of ballast commences at the down stream end of th
sleepers and may, before the flood subsides, wash out the baﬁ
last only under one rail. In such a case the remaining ball I
last can be distributed to re-surface the track temporarily, O%ted
if the formation 1is sound, 0ld sleepers may be placed lengthﬁort
wise under the +track sleepers +to give a firm bed until mor%m £
ballast can be obtalned, or the track can be 1lowered to thige t
level of the scoured ballast,

If the washaway 1is at a culvert and not wider than 2 I
feet, the track could be supported on bridge beams or rail¢neh
placed under the rails and carried well back into the solié"ns
formation, as shown in Fig. 19. - | ‘ﬁgg

uir
A bed of old sleepers should be laid and the bridge beamg ac

or rails be slipped in under the track to a position verticalynyg
ly below the rails. To bring the track to surface wooden wed
ges should be driven between the track sleepers and the sup
porting timbers or rails. - i
» {

Washaways in shallow banks up to 6 feet deep and ofxmmtgg
han 20 feet width will require a number of central supportiyig
ander the bridge beams or rails and these may be built up Olyep
614 sleepers in pig-sty form, as shown in Fig. 20.

The pig-sty supports should be placed to give a span 0 T
not more than 10 feet and the bridge beams or rails should b@ th
sufficiently long to span the gap and extend across ad jacenject
pig-sty supports. _ v } the

When the washaway 1s through a deep embankment the tracl 71
-must be supported by temporary framed trestles and this WOTlprys

will usually be carried out under engineering supervision. onin
“irved
rk o
BOARDS OF ENQUIRY beri

Boards of Enquiry are constituted to investigate and réjggn
port on : - :

a) The cause of accidents, derailments, etc. W
b) Nature and extent of damage. tts
c) Action necessary to prevent & recurrence. ttg

s,
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18.16
matior
of thi As the evidence of cause may be -obliterated by weather
nditions and the impressions of eye witnesses be dulled by
iry of time, it is important that preliminary investiga-
oms be made by responsible officers on the site at the time
ck the the accident. ' ' :
f 'th§ '
e bal

g bal% Departmentai reports on the prescribed férms must be com-

1y, Oyted and forwarded through supervising officers. The Branch
engthyports are before the Enquiry Boards during the enquiry and

mor¢érm a valuable part of the evidence on which the Boards may
0 thise their conclusions,

an 2( In some cases of operational errors the evidence in
ra11¢n°h reports and that disclosed by examination of the condi-
soli?ns at the slte of the accident may be conclusive and a find-
3y be possible without taking formal evidence, When the.

ﬁrd is not satisfied with the evidence thus disclosed, an
quiry will be held and the staff concerned in any way with
beamis gecident or with circumstances 1likely to have caused or

ticiémtributed to the accident wlll be called to give evidence.
nw '

e sup

: Trackmen called to give evidence before a Board of En-
iiry should have all the facts known to them well in mind;
f morltes made at the time of the accident, derailment, ete.,.
pportiyid be at hand for reference, and the evidence should be

- Up Oyen frankly and clearly. ' ’ :

pan o] The members of the Boards are officers with experience,
uld bél the questions they will put are intended to bring out some
_jacenfpects of the cause of accident which may not have occurred
. }the witness, ' ' o o

» tra¢l 1 these circumstances some witnesses are apt to become
.8 WOTHrysed and make statements influenced by the trend of ques-~
Le lming at the enguiry rather than on the actual facts they ob-
‘ived at the time of the mishap.  Such statements make the
*k of the Boards more difficult and may constitute an unhappy
perience for the witness, particularly if he is of a nervous
nd résensitive disposition.

Witnesses should confihe their evidence to the actual
tts observed by them; 1if they have failed to observe some
tts it is better to openly say so than to make evasive ans-
'S. »
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18.17

Questions likely to be asked of trackmen are,the date ang
time of mishap, the location, direction of movement, speed ang
regularity of movement, condition of the track or trackwork
the gauge and cross levels at the point of derailment and at
intervals of 6 feet for 30 feet of +track preceding the point
of derailment, and date and nature of repairs effected prior
to and after the mishap.

If the mishap was on a curve, the radius, cant and regu-

larity of curvature will be questioned.

In addition the weight and class of material, sleeper
spacing,depth of ballast and drainage conditions are required,

All marks on rails indicating the point of mbﬁnting and
course taken by wheels and position of wheels when derailed
vehicles came to rest are likewise required.

A statement of damage to the track showing what repairs
and replacements were necessary to restore the track for traf-
fic will also be required.

With these particulars in mind no trackman should doubt

his ability to satisfactorily tender evidence before a Board]|
PRI

of Enquiry.
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18,19

WHEEL TENDING TO MOUNT

CURVYED RAIL :

DIRECTION OF MOTION YD

WHEELS RESTRAINED BY GUARD EDGES

F1c.3. LOoCcOMOTIVE WHEELS RESTRAINED BY GUARD EDGES

POSITION OF THE TRAILING BOGIF |IN RELATION TQ THE SWITCH

WHEEL FLANGE CLEAR OF SWITCH

CLOSED SWITCH

CONTACT POINT TRAILING BOGIE WHEELS

DIRECTION
OF MoT)
ONM—y.

Fic.4. DERAILMENT OF EL_ECTmc LOCOMOTIVE
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1.8.20

TRAILING WHEEL IN RELATION TO STOCKRAIL
TRAILING WHEEL
|
N /
CONTACT POINT SN \?1
4 o
-—"ﬁ-..r—-t—-—-

STOCKRA n./

Fic. 5. DERAILMENT OF OMOTIVE
WHEEL MOUNTING SWITCH ANGLE OF APPROACH
/
1
—— ; ¥
CLOSED swwcu/

o
GAUGE 5-33

> SWITCH ANGLE
J F =

Zcumw RAIL 13 FLANGEWAY ~ WHEEL RESTRAINED

Fic.6. DERAILMENT OF Q_TRuUCK

SHARP EDGE

CONDITION OF WHEEL FLANGE

FiG.7. DERAILMENT OF Q TRUCK
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GAUGE , __—FINGER HOLE
‘ ) |_—~SPLAYED FACE OF GAUGE
|
S~ /\)
R SPLAYED FACE OF HOLDER
l \
| ; ol .
i [}
CONTACT BEAD  HOLDER O% BACK OF HOLDER
|
b |
FINGER HOLE ' ol —GUIDES
i |
CONTACT BEAD-—7 0 FOOT RESTING ON FLANGE OF |
e . RAIL TO KEEP HOLDER VERTICAL |
r- ”
e ce S e S — — A — — G, A o S

Fic.8. METHOD OF APPLYING RAIL. WEAR GAUGES

N?5 GAUGE \
N?4 GAUGE ——no O
, S e

N.3 GAUGE / \'. \\\

N?2 GAUGE e

N?1 GAUGE

N°l GAUGE “MAXIMUM TOP WEAR
N*2 3 % 4 GAUGES - INTERMEDIATE WEAR | o
N* 5 GAUGESMAXIMUM SIDE WEAR 5

F16.9. CoOMPARISON OF THE RalL WEAR GAUGES
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HEAVY SIDE WEAR

SWITCH EXPOSED TO
» CRUSHING

srocxa.«u./

Fi1c.10. SwiTcH ExXPOSED BY WORN STOCKRAIL

WORN STOCKRAIL

RAMP LIKE SECTION

Fig.1l. CRUSHED §WITCH ToE BROKEN AWAY
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I
ORIGINAL TOE /NEW TOE
— j
-
J ) 7
e ©|| ||©
- N §
SPREADER BRACKET
Fic.12.REMACHINING A CRUSHED SWITCH TO GIVE oA NEW TOE
/cnossmc WEAR GAUGE -
J ‘
WING RAIL WING RAIL

Fic.|13. APPLICATION OF THE CROSSING WEAR GAUGE

£ iy HALF NOSE

T X

\

AT KNUCKLE ' AT NOSE

" Fic.14. PERMISSIBLE WEAR ON K CROSSINGS
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ORIGINAL SLOPE OF CUTTING WAS
NOT TAKEN BACK TO THE ANGLE OF
REPOSE OF THE MATERIAL

SLIPPED MATERIAL

Fic.15. A SURFACE SLIP IN A CUTTING_

UNSUPPORTED AREA

4
)
=

BED OF PERMEABLE

SLIPPED MATERIAL
. SolL

Fic.16. A SLIP DUE TO EROSION OF PERMEABLE BED oF SoiL
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INCLINED GREASY
BED

SLIPPED MATERIAL

Fic 17 A Suip puE To INCLINED GREASY BEDS

MASS OF OVERBURDEN

ROCK STRATA

Fic.18. SLIP ouE TOo a LocaL OR GENERAL MOVEMENT OF HILLSIDE
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NoTe
T SPaNs I7'T0 20’ ~ 4 No. 21'x 9" TiMBeR BEams.

SPANS 16’2 UNDER™ 4 No. [8°x 74 TimBeR Beams

MAx. SPEED™ (OM.P.H. ALL CLASSES OF ENGINES

‘r< SPAN
B : .~ TRACK
& 720Y 27 N7 F 23 N -~ N 2> N =, I 12
is ]_ TIMBER BEAM OR RAILS i
I R s B A AELZ 0
F
WASHAWAY A4
4 OLD SLEEPER BED

W
4

CENTRE OF RELIABLE SUPPORT
BEAMS ARE TO BE CARRIED BACK INTO SOLID FORMATION

Fic.!9. TEMPORARY REPAIRS AT A WASHAWAY OF A CULVERT

RAILS AS DEFINED IN
DEPT. INSTRUCTIONS

"SECTION AT MID SPAN |

- SPAN -
RAILS SPIKED DOWN TRACK
: ,/_/- —_ _ = yd
@son
*\Plc STY SUPPORT OLDBSEIBEEPER

i OLD SLEEPERS

L WAS HAWAY

Wﬁ

vy REPAI WaSHAWAY IN A SH OW

Fic.20.TEMPOR
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19. PLANS,PEGS & RECORDS.

PLANS

Written or verbal descrivntions of work to be carried out
are convenient only in a general way, since they convey to the
mind an incomplete picture of the work and provide no conven- !
ient permanent record, Plans are therefore drawn to repres-
ent a miniature picture of the work showing the entire arrange- i
ment of tracks, adjacent structures, boundaries and positions
of survey lines necessary for correct location of the work.

To enable each small part to be accurately described for
the purpose of manufacture, detail drawings are made of each
part showing the dimensions,materials, and methods of manufac-
ture, Arrangement drawings are required to show how individ-
ual parts are used in associatlion with other parts. In the
case of small parts 1t is usually necessary +1o draw them to
full size and sometimes to larger size to make clear exactly
what 1s required.

It is, therefore, necessary to adopt different scales for
plans and drawings according to their purpose. Descriptive
drawings are occasionally made to distorted scales, their pur-
pose being to show some part as an object, whereas working
drawings really show the shadow or shape of the part when
looked at ¥rom‘one direction,

Trackmen are generally concerned with the plans and some
arrangement drawings as provided in the Department's Trackwork
Plans Catalogue,

The scale used in preparing station ground plans is 4O
feet to 1 inch, so that a distance of 4OO feet is represent-
ed on the plans by a length of 10 inches,

To show the lengths and positions of sleepers and timbers,
ralls léengths and positions of joints,a larger plan is requir-
ed, and the scale generally adopted for this purpose is 8 feet
to 1 inch,

Plans prepared to this scale are too large for insertion
in the Trackwork Plans Catalogue, and in the case of the stan-
dard 1layouts the plans have been reduced by a photographic
process from a scale of 5 feet to 1 inch to a convenient slze

end in so doing the accuracy of the scale is lost, although

the plan remains a true miniature picture of the layout.

In Fig. 1 is shown a plan of a small station ground
drawn to a reduced scale to flt the size of this book.

Portion of a timber arrangement plan drawn accurately t0
8 feet to 1 inch 1s shown in Fig. 2.
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19.02

A turnout drawn accurately to LO feet to 1 inch is shown
in Fig. 3, while in Pig. 4 is a reproduction of the timbering
irrangement at a crossover as it appears in the Trackwork
?lans Catalogue,

A better understanding of the extent of the work is ob-
tainable from a knowledge of the scales to which the plans are
irawn, but it should never be necessary to obtain working di-
ensions from plans by scale, although approximate distance
ny be so determined for such purposes as the stacking and
shifting of materials, etc,

Plans pertaining to a particular location are always
irawn with Melbourne on the left-hand side and when viewed in
this way the top of the plan is the down side and the bottom
the up side of the tracks.

As mileages are measured from Melbourne, the mileages on
nlans are read from left to right, consequently when reading a
slan such as that shown in Fig. 1, the observer should regard
%Mmself as looking down on the station yard from the position
marked 'A' on the plan, In this position the station ground
jould appear in outline as shown on the plan with all tracks,
%uildings, boundary fences, etc., in the exact positions as

smown on the plan.

Diagrams are special plans drawn to show particulér fea~
tures of an arrangement or a set of conditions, and are not
lecessarily scale drawings.

The diagrams of standard trackwork layouts are prepared
for general use without reference to the position of Melbourne
ind are shown for right-hand layouts only. = Trackmen should
therefore understand that the arrangements for left-hand lay-
mts or turnouts in the opposite direction are varied.

This can be best exemplified by the holding of Fig, 3, -
1 right~-hand turnout - to a large mirror, in which it is found
that a left-hand turnout is reflected, although the worded
ortion will be seen back to front.

After a little practice it will be possible to understand
the actual plans no matter in what way they are viewed, and to
iranspose right and left-hand layouts in a mental picture.

The chief distinction between a plan and a drawing is
that a plan shows only one view of the object whereas a detail-~
\d drawing generally shows three views and may show sections
s though the object were cut through and then viewed.
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Fig. 5 is a full size plan of a match box seen from

above, but the match box would probably not be recognised fronm
this plan. -

In Fig. 6 a drawing of the same match box is shown and
1ts form may be identified by covering each view in turn with
the appropriate face of an ordinary match box.

A descriptive drawing of the same match box 1is shown in
Fig. 7, from.which the object is clearly identified. There
are various methods of projecting descriptive drawings, but
these are of no importance to trackmen, although much used in
architectual work.

It is usually necessary to show on plans the existing ar-
rangements,the intended work,and sometimes the possible future
WOrKk. To distinguish between the outlines which frequently
overlap, it 1s necessary to use a different system of lines
such as full lines of different thickness, broken, dotted and
chain lines.

Plans prepared 1in this-way are frequently difficult to
follow when viewed out on the track under all conditions of
wind and weather, and to facilitate the reading of such plans
it is the practice to colour the tracks according to the nat-
ure of the work, New trackwork 1is coloured RED, existing
main tracks BLUE, existing sidings SIENNA, trackwork to be re-
moved YELLOW, and possible future trackwork GREEN. See Fig.8.

SYMBOLS v ~

Many small details cannot be 1illustrated on plans of a
convenient size,and to indicate their position and description,
use 1s made of symbols.

Symbols are alphabetical, numerical or descriptive char-
acters and may be particular in respect to a certain plan or
general in respect to all plans,

An instance of alphasbetical symbols is shown in 11.49,
Fig. 12, in which the positions of points on a curve are indi-
cated by letters for the purpose of identification with the
notes describing how to string a curve at a sharp kink.

_ In the same way numerical symbols are frequently used on
trackwork layout plans to aid in identifying the position of
special closures each of which is numbered at the ends and the
corresponding numbers shown on the plans.
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Descriptive symbols are confined to a definite reference
0 some object or relative position and it is very necessary
mat the descriptive symbol should always have the same mean-

?g, consequently codes of symbols are adopted according to
urpose.,

Many codes of symbols are in use, but those with which
he trackman has usually to deal are Trackwork Plan Symbols
md occasionally, Fire Protection and Water Supply Symbols,
md these are illustrated in Fig. 9.

PEGS

In other sections of these papers the positions of pegs

n relation to the various portions of the layouts and curves

uve been indicated. When however various layouts are laid

n conjunction, and in addition,survey pegs and earthwork pegs

ipe provided, confusion may arise in identification of indiv-
idual pegs.

In Fig. 10 is shown a trackwork arrangement involving
he work of bank construction and cutting excavation, as well
15 the laying of tracks, the erection of fences, and the prov-
sion of culverts and drains.

The pegs which would be placed by the surveyors setting
ut the work are shown by small squares, and the lines ranged
ut by the surveyors in fixing the pegs are shown like & spid- .
r web in Fig. 11. It will be appreciated that only the pegs
ill appear on the ground as the lines of sight have no mater-
8l existence.

The problem of the trackman is to carry out the work
hown in Fig. 10, to exactly line up with the surveyor's pegs
hown in Fig. 11, to correctly locate banks, cuttings, fences
ad drains in positlon and to grade, and to arrange the track-
ork layouts in their correct positions and the tracks and
rackwork to correct alignment.

When the earthwork, fencing and drainage have been com-
leted and pegs disturbed during this work have been re-estab-
ished, the plan would appear as in Fig. 12.

On completion of the work the permanent pegs remaining
re shown in relation to the work in Fig, 13.

The pegs driven on the job may vary according to circum-
tances, but in general the following description applies.

. Centre line pegs (construction) 3" x 2" x 12" long driven
to within 23" of surface.
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2. Centre line pegs (permanent) 3" x 3" x 3'0" long driven to
within 3" of sleeper 1level. See 3.36, Figs. 22A & 22D.

3, Indicator pegs (temporary) 2" x 2" x 1'6" long driven to
sleeper level at 6" on the up side of a concealed centre
line peg to indicate its position.

4. Batter pegs (temporary) 2" x 2" x 1'3" long or longer de-
pending on the nature of the ground. See Figs. 11 & 1L,

5. Fence pegs (temporary) 2" x 2" x 12" long driven to within
2" of surface and painted white above ground level,

6. At the angle of fence 1lines 'V' trenches 6 feet long are
cut to indicate the change in direction. See Fig. 15,

7. Tangent intersection pegs (permanent) 3" x 3" x B'O“driven
as required, top painted blue, See 3.36, Fig. 23,

8. Tangent pegs (permanent) 3" x 3" x 3'0" driven to within
3" of sleeper level, top painted blue. See 3.36,Figs.22B
and 22C.

The point to which measurements are taken is indicated
by a nail driven in the pegs.

All distances are measured horizontally and where pegs
are at appreciably different levels as in bank work, cuttings
and drainage, a plum bob is required to drop the measurement
from a tape held horizontally as shown in Fig. 16,

RECORDS

T Permanent records of the work carried out are of lasting
importance from the point of view of operation, maintenance
and alterations.

The records vary according to their purpose. The accur
ate location of the fences on the record plans indicates the
boundary of railway property. The position, size and grade
of the drains are required in connection with floods and
drainage matters. Particulars of the weight and class of
rail and the catalogue number of the points and crossings,
etc., are necessary for maintenance purposes, and the methods
of point = operation, signal arrangements, etc., are required
to enable safe operation of traffic,
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Authorized departures from the plans must be properly
recorded and the plans accordingly amended. Much of this
jork is not the direct concern of the trackman, but it is
tlear that renewals and alterations made necessary in the
course of maintenance must be duly advised if the Head Office
records are to be kept up to date, ‘

For this purpose various forms are in use, as set out in
the Way and Works Instruction Book and amended from time to
ﬁime by circulars, instructions,etc., but as these are neces-
sarily amended according to changing conditions they are not
jefined in this Course. ’

Certain permanent records are marked on the track mater--
gals themselves and have been defined in the various sections
of this Course; these are the rail brands and heat numbers,
ﬁhe points and crossings catalogue numbers, the trackwork
parts numbers, dates when rails,points and crossings are laid
in track, mileages, cant and flood 1levels, all of which the
trackman is directly concerned with in his daily work and must
be able to identify.

, REFERENCE DRAWINGS
The purpose of reference drawings is to provide addition-
11 or alternative information to that shown on the standard
plans.

It will be appreciated that standard plans could not be
;msued in & usable size catalogue to separately show - each
standard trackwork layout with isolated differences,

It should be equally clear that the d4different arrange-
zents cannot be superimposed on the same plans. Wherever it
las been possible to note alternatives on standard trackwork
layout plans this has been done.

Typical instances of alternative standards shown on stand-
wrd trackwork layout plans are the alternative welded clos-
}wes, and installation of graduated cant plates. Obviously
traduated cant plates are not required if the adjacent track
rails are laid vertically, but they are required when these
hails are laid with the standard 1 in 20 rail inclination.

The under rail fastenings are not shown at the points,
Wt this does not infer they are not required.

It should be clear, therefore, that a careful study of
+he reference drawings referred to on the standard trackwork
layout or other plans must be made to enable the track man to
lully understand the detailed arrangements of the fastenings
required. o ,
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F16.5. FuLL S1ZE PLAN OF A MATCH BoXx

ELEVATION END ELEVATION

Fic.6. FuLL Si12e DRawiInG oF A MATCH B.ox
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Fic.7. DesScRrIPTIVE DRAWING OF A MATCH Box

—

COLOUR LEGEND
RED SHOWN THUS ---___ BLUE SHOWN THUS---2Z277

GREEN ~ » -3 YELLOW  » v -
SIENNA SHOWN THUS --- 8%

EXISTING SIDING

NEW TURNOUT \
QTR AR A —

D T R R

- Py
-

. WII/I/I////I/M
R SN/ 7/ 774771797, 2770 S 7 7 A 90 1 A/ A A0,

TURNOUT AND COMPOUND

NEW CROSSOVER TO B8E REMOVED

EXISTING MAIN TRACKS

Fic.8. THE SysTeMm OF COLOURING PLANS
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9. 11

- TIMBER LAYOUT PLANS

SYMBOLS AS USED ONSKELETON

) TANGENT POINT
' TP
TRANSITION TANGENT
X Point (T.T.R)
CoMPOUND TANGENT
Point (C.T.P)

—@— INSULATED JOINT

JUNCTION INSULATED
JOINT

e————— TRACK JOINT

~—AF—— CROSSING FISHPLATES

—J— JUNCTION JOINT
N %" EXPANSION SPACE AT

JOINT

RalL JuNcTION
Brock

SLEEPER PLATES ~FLAT
.100l. or .1002.

SLEEPER PLATES — FLAT
.2001.0R.2002.

.GUARD RaiL GauGe
PLATES .1003.

-ll-—-l{— RAIL ANCHORS

Q
S

e~ DOUBLE

+

LocaTioN PEGS

REcOVERY PEGS

AND FIRE PROTECTION PLANS

SYMBOLS USED ON WATER SUPPLY

STOP VALVE STOP COocCK
—_—— — OR
FeERRULE SToP Cock

-— ,_‘,&_Y. RETENTION VALVE

WATER METER

.C. WATER CoLUMN

-

O

StanD PIPE FOR ENGINE
WATERING

Mitt Cock

STORAGE TANK

STORAGE TANK
AND SPOUT

No CONNECTION

SANITARY DRINKING
FOUNTAIN

TrROUGH

MiLL Coc&(”gn STAND PiPE
Host Box anp Host |

. PILLAR HYDRANT

PILLAR HYDRANT WITH
Hose Box aAND HosE

SPARE HOSE Box

 Fire PLuG

Bis Cock OR
Hoste Cock

FirRe BuckeTs

WATCHMAN'S TeLL TALE
PoInNTs

FIRE ALARM

SPRINKLER INSTALLATION
VaLvE

CHemicaL FIRE
EXTINGUISHER

Fic. 9. DESCRIPTIVE SYMBOLS
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, : -
TURNOUT PIPE CULVERT \u BANK -
, \ (e
2
13
’ FENCE \\)

FENCE

CUTTING

Fic.l0. PLAN SHOWING WORX TO BE CARRIED OUT -

FENCE PEGS N

\ - y
] . e~ BATTER PECS Y -

DRAINAGE PEGS7

\CENTRE LINE PEGS/ . . .|

T~ BATTER PEGS/ )

- L

WI‘\-\

FENCE PEGS

LINES OF SIGHT SHOWN BY FINE LINES

" Fie.ll.PEGS PLACED BY THE SURVEYOR IN SETTING OUT
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PEGS RE-ESTABLISHED BY SURVEYOR AND ADDITIONAL PLACED
FOR LAYING IN TRACKWORK

Fic.12. EARTHWORK, DRAINAGE ,ETC. COMPLETED

% P “RE. '—R.P_ At MAARNTRMITILINLN]
- i — [ .
-R;.L‘I\@\\
- &l\‘
«RE L RP.
vy
CENTRE LINE PEGS THUS —~- =
RECOVERY PEGS THUS ——-—~8R.P.

Fic.l13.WoRK COMPLETED ~ PERMANENT PEGS IN POSITION
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20.QUANTITIES. | | - ppl

GENERAL
, A knowledge of weights and measures is necessary for the
trackman dealing with earthworks, ballast and track materials/
The elementary principles of arithmetic and mensuration ard

required for the estimation of quantities and weights in thel

course of the work and for loading and distributing materials,

British standard weights and measures are set out ir
Tables 20.22- & 20.23, and the weights of track and track-
work materials in Tables 20.44-20.U48.

0

» ohn H

8 ¢

ARITHMETIC T
The number of things of the same kind may be expressed int
units and parts of a unit. Two systems are in use to expreség.
the parts of a unit as follows : =~ rt,
1. The Fraction.
2. The Decimal. {
FRACTIONS |
: For those students who may have lost touch with arithmet- :
ical operations a few examples are included. '
Example : = Add together l, L and L M
2 5 L Ilow
First bfing all fractions to a common bottom wvalue, i1
this case twelfths, then - ampl
6 b 2 - 13 4 T
™ * T3 + 75 = 15 or 112 Answer
o 1
Example : - Multiply together g, 3 5 and I
First reduce the whole number to the equivalent fraction.
3 % may be expressed as 1%
P A
then g b'd Z% X % = % or 1% Answer
T
2 fag
1 th

Cancelling, i.e., dividing one or more figures of thﬂmr

numerator (top figures) into the denominator (bottom figures)

and vice versa,is employed in order to simplify the operationJ

645




20.02

lmple : - Divide 3 by (3 muiltiplied by f)

e reantmp—
ee———

u'thi Instead of multiplying 3% by & and dividing the result
;iaii%o %, the operation may be done in one step by inversion of
. th 1as§ two fractions and multiplying all three together,
lalseg o - '

ut it %2 x T% X % = %% .. Answer

,rackd

DECIMALS
The decimal part of a unit is the number of tenths of the
ed it or multiples of tenths, i.e., hundredths, thousandths,
preses To distinguish Dbetween the whole number and the decimal
t, a dot or point is inserted, as for example : -

Six and three tenths - is written . 6.3

Seven and eightyfive hundredths " .o 7.85

Twentyfour and three thousandths " .o 24,003
hmets  The addition of these quantities equals 38.153

Multiplication and division are performed as shown in the
lowing examples.

e, 1
%mple s - . Multiply 16.426 by L.3L

Two methods may be used, according to personal choice.

16.1426 | 2. 16,1426
65704 5 70
e N 9278 L 9278
65 704 ___ 65700

71.2888L4 . Answer 71.28884L4 .. Answer

To £ix the position of the decimal point, count the numbep
figures on its right in the two numbers +to be mltiplied
f this case 5) and have the same number on its right in the
f théyern, :
lr85)1
vbione

6L6




20.03
Example : - Divide 2.16 by L.764 to 3 places of decimals. W
First make both numbers whole numbers by moving the deci ™S
mal point to the 'right' the same number of places in eacp Fed
case. i ‘ ampl
The numbers are then 2160 and L4764
L76L ) 21600 ( 453 .. Answer
19056
25
23820
16200
14292
1908
L7644 will not divide into 2160 therefore add O to the latten
and place the decimal point in the answer. feYo)
4764 will now divide into 21600, L times. After multiplica-
tion and subtraction a remainder of 2544 is obtained and'uhmpl
this O is appended and the process repeated.
CONVERSTION
To convert fractions into decimals the denominator is di-
vided into the numerator.
ExXample i - Express % as a decimal.
8) 3 ( .375 .. Answer .
2 5 4 ¢
agy
56
Lo I
LO 1S,
To convert decinuls into fractions +the decimal becomesmmp]
the numerator,and the denominator is obtained by placing 1 for
the decimal p01nt and an O for every figure to the right of it. )2
4
Example : - Express .625 as a fraction. e
. 1000
This should be simplified if possible by cancellation -
625 _ 2 _ ,
1000 = Eg = % . Answer
647
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deci-
N eact

Latter

vlica-
ind to

.8 di-

comes
1 for
of it.

agreement.

Lesser units may
litSc

lample

.3 means .3 repeating .as far as you care to
il closely approaches the value of 1 so that the answers

3

also be expressed
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~ REDUCTION
When it is desired to express a part of a large unit in
rms of lesser units, the arithmetical process is described
reduction. _
ample : - Express 5% tons in cwts, grs, 1lbs.
1 20
ZZ6 X T = O% cwts.
2
10 1
%X 1& = —3- = 3'3- qrs.
3 .
( 28 _ 28 _ 41
3 X 3 = 3 = 93 1bs.
= 0O cwts 3 grs 9% 1lbs. Answer
. 1
conversion A = .Qh16
ample : - Express .0O416 +tons in cwts, qrs, 1lbs.
.06 x 20 = .83  cuts.
.?3 X U4 = 3.? qQrs.
63 X 28 = 903 1bS.
= O cewts. 3 qrs.9.3 1bs. Answer

calculate,
are

in terms of larger

- Fxpress 22,284.,19 1bs in tons, cwts, qrs, lbs.

)azzsu 19( 795 grs. L )795( 198 cwts. 20 )138( 9 tons
-238 %@ 18 cwt.
_56 36
164 35
150 32
24.19 1lbs, 3 grs
9 tons 18 cwt 3 grs 24.19 1lbs.  Answer
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' PRACTICAL GEOMETRY
It can be shown by geometry that a triangle having side

- M

in the ratio of 3, 4, and 5 is a right angle triangle.  Thifire !
fact is very useful to trackmen in squaring offthe joints ipWBe.

tracks when a square is not at hand.

If the gauge of the track is taken as the side of a trie

1

pote:

er
angle of ratio 3 and the running edge of the rail as the 8idies -

of the triangle represented by the ratio 4, the diagonal willl,
equal the ratio 5, see Fig. 1.

pe ¢
T

When the disgonal is calculated, the base may be marke}Wr11

off along the raill from a Jjoint and the square off position o
the opposite rail joint may be established by measuring thi
diagonal back from this merk as shown in Fig. 2.

ng 5

T
derf:

Example : - rate
Determine the base and diagonal for a right angle triangléue-

when the side of this triangle is the gauge of the track.

W]

term:

 Gauge = 5'3 = 63 inches o, 1

Base measures L x 63
3
Diagonal " 5 X 63 = 105
: 3

This solution can be easily remembered by the sequence of
the figures 7, 8, and'9, i.e., base = 7'0", diagonal = 8'9",

h

For 2'6" gauge, base = 3'L4".Diagonal = L'2"
This can be remembered by sight as 3, 4, L, 2.

Because the diagonals of a rectangular parallelogram are

equal, this fact can be used to check the relative positiong
of the 'K' crossings in diamonds and compounds, and the posi-

tion of rails in square Jointed 'straight' . track, see Figs. 3‘

& L.

In the application of this principle calculations are un-
necessary, as it should be self evident that if the diagonalf
are different, the shift to make the diagonals equal wil
equal approximately half the measured difference.

Example : -
.Diagonals differ by 6 inches, shift = 3 inches to make
diagonals equal.
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SQUARE ROQT

side] Many problems in which right angle triangles occur re-

Thi
bs 4

=3

narke
ion o

g the

L angl
1cK.

ire a calculation of one side when the other two sides are
own.

In any right angle triangle the square described on the
potenuse is equal to the sum of the squares described on the

2 triger two sides, as shown in Fig. 5 in which the length of the

‘wgig@es are 3, U, and 5, but these values vary according to the

ape of the right angle triangle, as shown in Fig. 6.

The usual manner of indicating the square of a number is
}write the figure 2 aboye and to the right of the number
IS 5 X 5 = 5 squared = 52 = 25,

The number which multiplied by itself equals some value
defined as the sguare root of this wvalue and is usually in-
tated by the sign ./ meaning that the square root of this
due is required, thus, /25 = 5. '

When the values are small the square root may often be
termined by inspection, thus, /L3 = 7; ./ 81 = 9; ,{ LOO = 20,
¢, , but when several figures are involved a method of deter-
ning the square root by trial and error is used as shown in
¢ following examples. ‘ ' .

hmples : - :
(a) Find, /155236 (b) Find /1481.4801 (c) Find./.9216
ce oI 115 52 36(39Y 14 81.48 01(38.49 .92 16(.96
8'9"4 3 X . 39 g
69 | 652 68{ 581 186 1116
621 shly 1116
8L [ 3136 7641 3748
3136 . 3056 N S A
m are 7689 2928}
Ltions [ s eece ____9__2___.
posi- seess
g8. 3
€ ‘ Ans. 394 Ans. 38.L49 Ans., ‘.96
e un~ The method is to divide the number into periods of two
}gnal ures on either side of the decimal point.

wil

Find by trial the largest number which multiplied by it-
If ig less +than the first period, place this number in the
heket to the right and also at the left of the vertical line.

meke| Place the product of this number multiplied by itself

ler the first period and subtract to obtain a remainder.
650




20.07

Annex to this remainder the two <figures in the next
period. '

Double the number in the bracket at the right and place
this value to the left of the vertical line.

Now find by trial the largest number which when placed
with the number at the left of the vertical line and multi-
plied by itself is 1less than the previous remainder with
the annexed period.

Deduct this product to find the next remainder and pro-
ceed in similar manner as far as required.

In many cases it will be found that there is no end to
the process, or in other words the quantity has no exact

square root; in such cases two to three decimal places will}

usually suffice.

It will be seen that there are as many figures in the.

root of a number as there are periods in the number.

Conversely if the answer is reguired to two or three dec-

imal places there must be two or three periods to the right

of the decimal point in the number.

When the number does not contain sufficient decimal per-
iods these are provided by adding ciphers for the reguired
periods. ‘ ‘

To obtain an answer correct to two decimal . places the
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{ 1an
lswer

div

) the

square root must be taken out to three dJdecimal places for iz

which purpose there must be three decimal periods.

.

When the third decimal figure in the answer is 5 or more
than 5, the second decimal figure -in the answer mustbe in-
creased by 1 to be correct to two decimal places.

.5 is equal to &, .6 is greater than %, 1.6 is nearer to.
2 than 1; .4 is less than %, 1.4 is therefore nearer to 1 than|

to 2.

’
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Two further points arise -

{ When the number of figures to the left of the decimal point
do not form complete periods, as in 907.61 which could be
written 0907.61 without changing its value. In practice
the cipher is omitted. '
When the number formed by add- ./ 907.61 =
ing 1 to the left of the ver- 09 07. 61 00( 30.12
tical line is greater than the 3T 9 * *
remainder with the  annexed L < Ans,
period. Annex the next period 601 |{..0761
also to the remainder, place a 601
cipher in the answer and a N
cipher to the left of the ver- 6022 1gggﬁ
tical line and proceed as here PR 50
shown. . 3956 etc.

bmple : -

‘What length of fencing would he required to enclose an area

{ Jand shown in Fig. 7. Full working to be shown and the
swer is required correct to 2 places of decimals.

Drop a pervendicular line'DB'shown dotted in Fig. 7, and
divide the area into two right angle triangles 'X' and 'Y'.

i the right angle triangle 'X'
‘Length  AD =  ABZ 4 DB?2

10.5 65 + 42.25
5 25 325 T35
105 O 39 0 . 152.50
110.25 , 42.25
82 + DBZ =/152.500000 = 1 se. 50 00 00( 12.3L9
22| 52
L 4h
ou3 [~ 850
729
o6l 12100
9856
21689 224400
| 222201
| AD = 12.35 correct to 2 decimal places.

652




20.09
In the right angle triangle 'Y'

Length BC = ~DC® - DB2
DCZ = 9.25 DBZ = 6,5  DC? - DB2? = 85,5625
ros - o
5 : 25 :
1 850 39 0 L3. 3125
83 25 L2.25
85.5625
~Dc2 - DB? = ./L3.312500 = 61%. 31 25 00( 6.581
‘ ' 3
125[ 731
625
1308| 10625
1ou6u
13161 16100
13161
BC = 6,58 correct to 2 decimal places.
Length of fencing required = AB + BC +' Ch + DA
 AB = 10.5
BC = 6058
DA = 12.35
Answer .o 38,68 Chains

MENSURATION '
‘To calculate the volumé of a mass ‘it is necessary to de

termine the area of its cross section at one or more position :

and its length.

Volume of _ Average Cross
cubic contents ~  section area x Length
AREA OF SURFACES

The areas of surfaces commonly met with may be calculate
from the following particulars I

1. 'The PARALLELOGRAM, see Fig. 8, is a four sided figure hav
‘ing opposite sides parallel, '

(a) Parallelograms on the same base and of the same heigh
are of equal area.

(b) Area of a parallelogram = base x height.
653
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20,10
l. The TRIANGLE, see Fig. 9, is a three sided figure.

(a) Triangles on the same base and of the same height are
of equal area.

(b) Area of a triangle = Base g height

j, The TRAPEZOID, see Fig. 10, is a four sided figure having
two of its opposite sides parallel. ' .

(a) Trapezoids of the same height, when the sums of their
parallel sides are the same, are of ‘equal area. '

(b) Area of a .trapezoid = Sum of pagallel sldes

x Height

|, IRREGULAR SHAPES, see Fig. 11.

(a) Bounded by straight lines the figure may be broken up
: into the elements shown by dotted lines,and each area
. be separately calculated by methods 1, 2, or 3.

(b) Area of irregular shape = sum of separate areas.

. IRREGULAR SHAPES,see Fig. 12.

(a) Bounded by curved lines the figure may be divided into
strips as shown by dotted lines and each area be separ-
‘ately calculated by method 1.

(b) Area of irregular shape = sum of separate areas.

» The CIRCLE, see Fig.13, is an area bounded by a continuous
outline of regular curvature or circumference.

i

Area of enclosing squarex .785L
1 11

b

Ltionl . = Area of enclosing‘squarelc}% approx

1late

(¢) Circumference of circle = Diameter x 3.1416
(a) " " " Diameter x g% approx.

L}

VOLUME OR CUBIC CONTENTS
In calculating the volume or cubic contents of a mass
arious methods are employed according to the shape.

. The PARALLELEPIPED, see Fig. 14, is a mass of constant

2 hav{ cross section of the shape of the parallelogram.

heigh

- Volume = a) Area of base X height.
b Length x breadth x height.

When the length, breadth and height are all equal and
the angles are sqguare the body is a cube.

6504




20. 11

2e

3e

7o

}Volume

The PRISM, see Fig. 15, is a mass of constant cross section
formed by one or more triangles.

Volume = Area of end X length.

ract

0 SC

The WEDGE, see Fig.16,is a mass of triangular cross section.rutl

Area of base X height

Volume = 5

The PRISMOID, see Fig. 17, is a mass bounded by three ox
more surfaces, two of which are parallel.

Volume=(Sum of the areas of parallel surfaces+l times the

sectional area half-way between the parallel surfaced)|

- X distance between the parallel surfaces + 6.

The PYRAMID, see Fig. 18, is a mass contained within tri-
angular faces resting on a common base.

Volume of enc¢losing cube
(a) 6

Area of base X height
(b) 32—

The CYLINDER, see Fig. 19, is a mass contained within the

outline of a revolving rectangle.

Volume = a) Volume of enclosing parallelepiped x .7854
: ’ bg Diemeter x Diameter x Theight, K x .7854
c¢) Diameter x Diameter x height x 1 Approx.

mn

The CONE, see Fig. 20, is a mass contained within the out-
line of a revolving right angle triangle about a perpendic-
ular side.

Volume - (a) Volume O’f englosing cylinder
Area  of base x height
(b) 3

The SPHERE, see Fig. 21, is a mass contained within the

outline of a revolving circle about a diameter.
Volume = (a) Volume of enclosing cube x .5236
(b) Diameter x diameter x diameter x .5236
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20.12 ‘

Methods of applying the principles of mensuration tc
tionractical problems are given in the following examples.

- PROELEM2
Among the problems the trackman may occasionally require
0o solve are those dealing with the quantity of ballast in a
tiod,rutk, earth to be removed from a trench, etc; these problems
nvolve consideration of cubic measurement.

Cubic measurement = Length x Breadth x Depth

e ox ;
¥ample No. 1. , _
88 cubic yards of gravel are available to surface a pathway -~
he 1 chains long and 24 feet wide. What will be the average
facedlepth at which the gravel must be spread?

tri- 88 cubic yards
36 chains

88 x 27 cubic feet
36 x 66 feet

Cubic measurement

i}

Length x Breadth x Depth
36 x 66 x 24 x Depth = 88 x 27 Cub. feet

88
Therefore depth = 36 X 26 iY 2l

, the

Z
;ggﬁ Cancelligg 3z g% x 27 SR feet
'OX.e -

1
out- . >
dic-
L _ 1xz1g_
1
2

Answer .o

xample No. 2. -

What quantity of ridge gravel could be excavated from the
rea shown in Fig. 22. The depth of gravel in feet having
E?n established by trial shafts as indicated 'in circles thus
2) ete.

the

236 Cubic contents = Area of each triangle x average depth.
}
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20.43

Average depths Cubic contents

Triangle Areas
Sq‘ft Feet o Cub., ft.
A 0x20 - 300 li—%—+—§=2 300 x 2 = 600
B 4o x 50 - 600 3—*“—%1—&-_-3 600 x 3 = 1800
c 0% . 4000 2rith_ g 1000 X 3 = 3000
D 020 - 250 L5 1250 x 4 = 5000
R 0250 _ 4250 L23*5_ 3 1250 x5 = 3750
F 80 x50 - 4000 LA3+3 -3 1000 x 3 = 3000
G B0 x 30 - 600 '1“—-—%—1—3;2 600 x 2 = 1200

Answer .. 18,350 cubic feet.

Example No. 3.
How many cubic yards of gravel
shown in Pig. 237% :

AVERAGE CROSS SECTION METHOD

Cross Section area _

(approx.Triangular) ~
_ 6 X 2

- X 2 '

_ 18 X I

- 2

I X 3

- 2

. Sum of cross section areas

Volume = 58% x 20
1170
27
Answer .. 433

657

18350

are contained in the heap

Base X Height
2

= 6 sq. ft.
= ' 36 Sq. fto
16%sq. ft.

)

58%sq. ft. -

]

1470 cub.ft.r

= AB%' cub. yds.

‘cubic yards.
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i
! .

i
|
i An excavation is to be +taken out across ground of uneven

s Example No. 4
surface in Fig. 2L4.  -Approximately how many cubic yards of
material must be excavated?
’ Top width of A = 2' + 3' + 3 = 8!
B = 2" + 1" + 1" = L'
C == 2 + )-l.' + LI.' = 10'
) D = 2' 4+ 2" 4+ 2! = 6!
) (ross section areas = Sum of parallel sides '
at ends 2 X depth
) A = 212“8, x 3 = 15 sq.ft.
’ B = 24b x4 - 3sart.
) c = 2319 x u - 2y sart.
1 ‘
p = 2 ; 6 X 2 = 8 sq.ft.
eap .
lb. contents of portion X = 5B x 20 <1283x 20 = 180 cun. rt,
! " " v = B0 x 30 = 22x30 = 405 cw. rt.
" o g s 9Dy 40 2288y 46 < 160 cwn. 1%,
"o 1 X+Y+ 2. = 745 ecub. ft.

jonverting to cubic ysrds - _
' Z%% = 27.592 cub, yards.
Answer .o 27.592 cubic yards. Approx.

s o L LY

A siightly more difficult problem arises when the shape
) a heap of - ballast or an excavation has sloping sides and
nds ,as shown in Fig. 25. ' '
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20.15

The method used to work out a problem of this nature is
as follows : -

PRISMOIDAL FORMULA
Mulitiply the sum of the top and bottom areas plus 4 times
the middle area by the depth and divide the result by 6.

Expressed as a formula : -

Cubic contents = (Top area+Bottom agea+u times Nid.Area)xdepth

- Example No. 5.

A ballast heap measures 40' x 12' at the base and the slope
of the sides and ends is 1 to 1. If the height is L' how
many cubic feet of ballast does the heap contain?

Top length - Because of the 1 to 1 slopes the +top will be L'

shorter at each end than the bottom length : -

Top length = Lo - L -4 = 32 ft.
Top width = 12 - L4 - I = L o
Middle length = 4o + 32 = 3% "

2
liiddle width = 12 + L = g

2
Top area 7 = 32 x L = 128 sq.ft.
Middle ares = 36 x 8 = 288 v ¢
4 times

Middle area = 288 X L = 11452 " u
Bottom area = WO x 12 = yso n v
substituting these values in the formula : -

Cubic contents (128 «+ ugo + 1152) X L

i

1760 X L
6

1173.3 cubic feet.

11

Answer .. 1173.3 cubic feet.

The formula used in example No. -5, is an exact method of
determining the volwme of a prismoid, whereas the method of
average end section used in example No.l4, is an approximation.
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i To show the difference between the results obtained by
the two methods, example No. 4 is repeated using the Prismoi-
jal formula. B
mes ‘xample No. 6
Middle areas are first determined.
Cross sections are trapezoids.
Areas - Sum .of pgrallel gides x ° depth
Depths at middle areas are the average depths at end cross
pth | sections.
Portion X Y Z
Lope o o3 1+h _ 5' | L2 _ |
hgwtve?age depth 5 = 2 f%. 5 = 3 5 = ;3 .
lop widths = | 24242 = 6 £t.| 24243 = 7 Ph.| 243432 8 £,
e L' '
' . 6+2 2+7 9' 2+8
' - Otes et - etQ
um par'l.sides= 5- = b ft. 5 = 3 5 = 5 ft
fadle erea = | Lx2 = 8sq.ft. %3 =Ligsqﬁ 5x3 =158q. L.
%biC‘contents of each portion .
X. Y. & 2 = End Area + End Area + L times Mid.Area x depth
ubic contents portion X ='15+36+(835) x 20 = 166.6
" 1 " Y = 3+2b«+(li&xh)x 30 ___.7 360
. 6
" " noog o 2wb (05X 40 o 4533
wic ,contents X + Y + 2 = - 679.9 cub.ft
9 means .9 repeating as far as you care to calculate anc
losely approaches the value of 1, so that the volume should
¢ taken as 680 cubic feet. 68
omverting to cubic yards = —§% = 25.185 cub. yds.
| Answer .o 25.185 cubic yards.
mmparing this answer with the answer obtained by the averaga
ross section method used in example No. 4, the error is
od o§7.592 - 25,185 = 2.4 cubic yargsL
14 © : ~ . - ic?
tiOn.xpressed as a percentage error = 55.185 x 100 = 93% error.
‘ 660




20.17
It is frequently convenient to calcuylate the volume by e
the average cross section method and subtract the ‘prismoidsl
correction' from‘this volume.
PRISMOIDAL CORRECTION | S
Prismoidal correction = F5 (d-d) (w-w), See Fig. 26.
: ' - exd
Example No. 7. bed
Referring to portion X, Fig. 24. fie
d=3" d=1'  w=8' w=4' L=20' |
P#;smoidal correction: = %g x2xlh = 13.% c.ft. Exa
Referring to portion Y_ Fig. 24, bﬁi
d~Ll-‘ d| --1 W""10' VVg "'Ll. L=30' i
Prismoidal correction = %5 x3x6 = U5 ec.ft. TOl
Referring to portion Z, Fig. 24. : 705
d=4' 4, =2 w=10' w =6' L=10' %0t
Prismoidal correction = }%-x 2xh = 6.6 c.ft, Hic
: e 1
Sum of the Prismoidal corrections 6L.9 c.ft.
Volume found by Average Cross Section method = 745 cub. ft. fol
Less Prismoidal correction 64.9, esay 65 = 65 " ! ¥01
Corrected Volume = 680 " " o

The corrected volume is in agreement with the volume fot
found by the Prismoidal formula in example No. 6.

Example No. & :
What volume is contained in the embankment shown in Fig.27?7

End area 29529 x 10 = 350 - 8Q. Tt.

", " 20565 x 15 = 637. 5 " n jfol
Sum of end areas = - 987.5 woow 7o)
Average of end areas 98;‘5 = 493.75 gq. ft. ot
Volume = 493.75 x 500 = 246875 cub.ft. B0
Prismoidal correction = %5 (a-ay)  (w-w) |
(to be subtracted) , : M

' = —%% x 5 x 15 = 3125 c.ft = 15%
Corrected volume = 243750 c.ft - LEX

- Volume in cubic yards = 9027.7 cub. yards.
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| The Prismoidal formula may be applied to find the volume
of the cone, pyramid and sphere.

In the case of the cone and the pyramid an imaginary plane
is considered to exist at the apex, the area of which is zero.

With the sphere +two imaginary planes are copsidered to
txist, one above and one below the sphere, the area of each

being Zero. These planes are parallel and separated by the
iiameter of the sphere.

Ixample No. 9

A well sunk in solid rock and surmounted by a hemispherical
irick top, shown in Fig., 28, is filled to overflowing. Ap-
proximately how many gallons of watér will be contained?

Volume A = Half the volume of a sphere
- 1 Top area + Bottom area + %middle area)

z X X height

fTop area = O
Bottom " = 0 11
Jiddle ™ = 14 X 14 X 1L = 154 sq. ft.

n u x L = L x 154 = 616 ] "
folume of A =-(O * g +X616% x 1k = 1§H;§—1Q = 21%@ c.Tt.
{olume of B : '
Top area =14 x 14 x %% = 10;8 sqg. ft.
lottom area = 10 x 10 x }% = 5%9 woow
iddle area = 12 x 12 x }% - Z%E W

11 1" X )4' = Ll- x z__97_g = 31768 ! tt
‘ 1078 550 = 3168). 10 _ L4796 _ 23980
folume ofB:(7 Sl X g= "5 Xg‘--—.r—c.ft.
folume of C 11 550
lop area = 10 x 10 x = 5~ BQ. ft.
Bottom area = O

11 2
Middle area = 5 b d 5 X i —%ﬁ " "
N 5
liddle area x L = L oox ,g%a = §%~ v
662




20.19
550 529) 2 1100 2 _ 1100 _
Volume of C _( v 0 + g = xg = a1 c.ft
- | _ 2156 , 23980 . 1100_ 15092 + 23980 + 1100
Volume A+B+C= 5t TR 51 = ‘ 57
= ngzz Oonvefted to gallons -~
BOLT2 x 2 = 11955.95 gallons.
Example No. 10
A circular tank L' dia. and 6' high contains 2' of water.
How many gallons does it contain? Tote
Area .of a circle = Diameter x Diameter X %%
Cubic contents = Area vx depth
1 cubic foot of water = 6% gallons = 22 gallons
=% 8 = 5 & fo ¥
Area of tank = L x 4% x %ﬁ_: é% sq. ft. ‘
7
Cubic contents = %? X -2 = ;1%§ c. ft.
' by o,
Gallons contents = ZZ@ X %? = 1100 gallons
7 7
Answer .. 157.14 gallons
If the tank is full it contains -
S x. 157.14 galls. = 471.42  gallons
WEIGHTS Answ
Example No. 11 » ;
Referring to the tables, find the total weight of the fol-tXan
lowing track materials. 03 %
6 No. 90 1lb. A.S. rails L45' 1long plat
. boxe
12 pairs 90 1lb. A.S. fishplates., "
velg
18 No. Tishbolts (1" x 53") with nuts and in t
é" é" spring washers.
1‘3 X g |
663




20. 2C

o Rails 6 x 91'32 x 45 8208 1bs.
Fishplates 12 x 67.89 = 814.68 1bs.
— Nuts 55 per ewt = ?ﬁ; 1bs.each
L8 No = L8 §5 112 = 97.7h4 1bs.
Spring washers 685 per cwt = %%% lbs.each
48 No. = M x 12 _ 585 1ps.
685
ter. .
Total weight -
Rails = 8208.00 1bs.
Fishplates = 814.68 1bs.
Fishbolts & Nuts = - 97.74 1bs.
Spring washers = 7.85 1bs.
S 9128.27 1bs.
!« Weight in tomns. : 2.Weight in tons,cwts,qrs, 1lbs.
2240)9128.27( 4.0751 28)9128.27( 326 qrs
8960 _ 8L '
16827 72
15680 52
11470 _ 168
11200 168
2700 0.27 1lbs
2240 ' L)326( 81 cwts
06
i
2 grs
20) 81( 4L tons
80 ‘
: 1 cwt
Answer L4.0751 tons. cos L4 tons 1 cwt. 2 grs. 27 1bs.

fol-tXample No., 12.

A siding has to be extended 15 chains using 751b. H. rails,
23 feet long, with 11 sleepers to the rail length,l hole fish-
plates, and L dogspikes to each sleeper. Metal ballast to be
boxed up to full main track ballast profile 5'3" track.

With the following information calculate the guantity and
veight in tons of each class of material and the total weight
in tons of all the material required.
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20.21

Sleepers ~ 10 to the ton.Fishplates 81 pairs to the ton. i
Fishbolts 1240 n n n Washers 13660 No. "ooon " ;

Dogspikes 2240 1 v w Ballastic.yd.equivalent to 1.1 fons.

Cubic contents of track per mile including sleepers and
ballast -~ 2902.7 cubic yards. :

Cubic contents 9'0" x 10" x 5" sleeper = 11574 c.yds

(For the number and volume of sleepers per mile of track for
various rail lengths and sleeper spacings, see Table 20. L9).

Rails required = 15 ngG X 2 = 86.086, say 86 No.
Sleepers " = U3 x 11 = 473 No,

Dogspikes " = U473 x 4 = 1892 No.

Fishplates " 86 pair.

Fishbolts " = 86 x L = 344 No.

Washers " = 86 X U4 = 34l No. Qsl

15 chains of sleepers & Dballast —

1 .
= 2 X 2902.7 = 5LL.27083 c¢. yds B
Cubic contents of sleepers o
= L73 X LA157L = 54. 74502 "
Ballast = U489.52581 "
‘Weights ¢ - :
Ballast u89.52581 x 1.1 = 538,478l  tons
Sleepers %%2 : = L7.3
: 86 x 23 x 75 _
Rails 5500 X 3 = 22.0759
Fishbolts rort o= L2774 o
Washers T%%%O = . 0252 T
Dogspikes %g%% = . 8LlL6 —
. 86 '
Fishplates 5T = 1.0617 _
Total = 610.0632 tons
Note : - The nominal weight of 75 1b. rails has been used
because with o0ld rails the actual welight varies with the
amount of wear of the rails. » ‘ -
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WEIGHTS AND MEASURES

AVOIRDUPOIS WEIGHT-

ounces
pounds
L. quarters

Ton
cwt.
cental

- b

8 stone
1 stone

All ordinary

hundredweights

1o

pou

| articles are weighed by thls table which
\s known as the imperial standard.

1 ounce - 0oz.
= .1 pound . 1b.
= 1 quarter .o qr.
= 1 hundredweight .. cwt.
= 1 Ton - T.

2240 1bs. = 35,840 ozs.

112 1bs., = 1792 0z8S.

100 1bs. = 1600 0zZS.

1 cwt,
14 1bs,

= 22 yds.

land,

Surveyor's lineal measure is used in measuring

LINEAL MEASURE or MEASURE OF LENGTH
1 inch . .o in.
12 inches = 1 foot . . ft.
3 feet = 1 yard . . ya.
5z yards = 1 rod,
' pole or perch .. per,
LO poles = 1 furlong .. .o fur.
8 furlongs = 1 mile .o oo M.
3 miles = 1 league .. . L.
1M = 320 rods = 1760 yds. = 5280 ft. = 63,360 ins.
Fbr smaller lengths than - an inch, eighths, tehths,f
iixteenths, thirtyseconds, sixtyfourths, hundredths, thous-|
indths, etc., are used. -
SURVEYOR'S LINEAL MEASURE
1 inch . . in.
7.92 inches = 1 1link - . .o 1i,
100 1links = 1 chain . ... ch.
80 chains = 1 mile . . M.
1 ¢h. = L rods = 66 ft. = 792 ins.
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20.23

WEIGHTS AND MEASURES
SQUARE OR SUPERFICIAL MEASURE o
1444 square inches = 1 square foot .o - 8q.ft. |
9 .square feet = 1 square yard .o s8q.yd.fl°
|
30% square yards = 1 square rod .o sq. rd, |CHA
1 sguare pole .o 8Q. DO.| .
‘ 1 square perch .o 84d. pery
]
4O square rods ) = 1 rood .. T.
square poles ) "
sqgare perches) PN
L4 roods = 1 acre .o ac, "
640 acres = 1 square mile .o sq.ml, |
100,000 square links = 4,840 square yards = 1 "acre|BOL
10 square chains = 4,840 square yards = 1 acref u
N "
Sq. in. Sq. ft. Sq. yd. Sg. rd. r. Ac. |Sg.M
14l 1 ‘ n
1,296 9 1 |
39,204 272% 30% 1 TAS!
1,568,160 10,890 1,210 Lo 1 "
6,272,640 L3,560 L,8L0 160 . L 1
4,014,489,600 | 27,878,400|3,097,600 | 102,400 2,560 | 640 | 1 |
n
A square having an area of 1 acre has sides which measurelspp.
69.57 yards or 208.71 feet.
JFIS]
"
A square having an area of 1/2 acre has sides which measure|
49.19 yards or 147.58 feet. FER
"
A square having an area of 1/4 acre has sides which measurepog:
34.79 yards or 104.36 feet. .
' Jote
CUBIC OR SOLID MEASURE
1728 cubic inches = 1 cubic foot .o cu.ft
27 cubic feet = 1 cubic yard .. cu.yd
LO cubic feet = 1 ton (shipping) .- T. shi
1. cu. yd. = 27 cu. ft. = 46,656 cu. ins.]
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20.24

LAYOUTS

FASTENINGS FOR ALL 60 LB. A.S.
150"  'X' SWITCHES
— TURN-} SINGLE | DOUBLE (MODFD.| STND.,
rt, FASTENINGS OUTS |CMPNDS.| CMPNDS.|THREE [DELTAS
yd. THROWS
,fd_bHAIRS, Common Toe - - 8 - -
po.| A
per) n " ‘ Slide 14 28 48 28 56
o " Heel 2 Ly 8 L 8
" " Dummy - 140 12 16 -
PINS, Chair, Common 32 6L 120 6l 128
. " " Countersunk - - 8 - -
cre|BOLTS, Heel Block 6 12 2L 12 2L
cre) o "  Fishbolt Yy 8 16 8 16
" Chair 16 32 64 32 n
34 M Guard Rail, long L 8 8 12 8
" " " short 6 12 12 18 12
TASHERS ,Spring,Chairbolt 16 32 6l 32 64
" " Heel bolt 6 12 2L 12 2L
17 ® Guard Rail " |10 | 20 20 30 20
" Flat ' e 80 80 120 80
SUr€SPREADERS : 2 | . 8 b4 8
FISHPLATES, Heel (pairs) 2 I 8 Lt 8
n -
sure] |~ Crossing (pairs) 12 12 11 8
{FERRULES, 1long 4 8 8 12 8
v short 6 12 12 18 12
SUreOGSPIKES, 7" for Dummy |
A ' Chairs. - 80 24 32 -
Jotes:~ For details of Spreaders see Table 1L4.036.
— Except for maintenance purposes the manufacture of
u.fg 60 1b. materials has been discontinued.
u.y
. shi The 12'0" switch 1is unsuitable for & coupled wheel
f locomotives and is no longer supplied.
ins.
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20,25

FASTENINGS FOR 80 & 100 1b. 'Y' LAYOUTS (
WITHOUT TIE PLATES

Note:- Lists for these layouts with tie plétes ‘are not
included as future 1nsta11at10ns will Dbe confined to 1lay-[lelu

outs without tie plates. 1S
FASTENINGS 500 1800 655 1805 1600 Touo 500 500 Too5] pET
CHAIRS, Common Toe - -1 - - =1 - 81 81 8 |-
" A Slide 12 |14 116 | 24| 28| 32 | u4o| L8| 56 TR
" " Heel 2 2 2 L L L 8 81 8
n " Durmmy -1 -] - | wo|u6|s2 | 12 1|16 ||"
PINS, Chair, Common 28| 32| 36 | 56| 64| 72 |104 120 (136 |I"

" "Countersunk - - - - -] - 8| 8| 8 |ms,
BOLTS, Heel Block 61 6| 6 | 12{12(12 | 24| 24| 24 (TS
" " Pishbolt b 4| W | 8] 8| 8| 16| 16|16 |
" Chair 111618 | 28| 32| 36 | 56| 64| 72 |

" Guard Rail,long Ll 4| L | 8] 8] 8| 8] 8| 8 |
" " woghort | 6| 6] 6 | 12|12]12 | 12| 12|12
WASHERS ,Spring,Chairbolt] 1L | 16 | 18 | 28| 32| 36 | 56| 64| 72
" " Heel bolt] 6| 6| 6 | 12| 12|12 | 24| 24 | 24 ||,
" "Guard Rail " |10 |10{10 | 20| 20| 20 | 20| 20| 20

" Flat 4O | 4O | 4O | 80| 80| 80 | 80| 80| 80
SPREADERS 2| 2| 3| u| u| 6| 8| 8|12 |"
FISHPLATES,Heel (pairs)| 2| 2| .2 bl 4| b4 8| 8| 8 |REA

" Crossing (pairs)| -~| —| —~.| 12{ 12|12 | 12]12]12 SHP
FERRULES, long bl u| ol 8| 8| 8| 8| 8| 8]

" short 6| 6] 6 | 121212 | 12| 12|12 |[RRU
DOGSPIKES, 7" for | . | "

Dummy Chairs | -] ~| - | 80| 92104 | 24| 28| 32 |ihsp
Notes : - For details of Spreaders see Table 1L4.036 .

Except for maintenance purposes, the manufacture of tes
80 & 100 1b. material has been discontinued.

The radii shown are nominal only.

For extra faétenings ‘'see Table 20.31.
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20.26

FASTENINGS FOR 80 & 100 1b. 'Y' LAYOUTS
WITHOUT TIE PLATES

Note: - Lists for these layouts with tie plates are nof

1233 cluded as future installations will be confined to  layy
ts without tie plates. ' ,

DS || | | WMODIFIED THREE THROWS DELTAS
1000/ DETAIL OF FASTENINGS. [600Foll.By 800Foll.By[iC00Fo1l.By | STANDARD
8 |l - ' 500 [800 l000 | 6001800 IGOG|BOOBO0 [TO00{E00 BLOTI000
52 'AIRS, Common Siide 21| 26|28 |26 |28| 30{28{30| 32 |L8|56| 6L
16 ||" " Heel Bl bl u| uf ululul uls)8l 8
136 1" " Dummy 141618 {1u|16(18 |1L4|16 {18 | | -] =

8 |INg, Chair, Common |56{60}6L|{60|64{68 |64168 |72 112/128{1LL
2l |LTS, Heel Block 1ol12]12]12[12]12 1212 12 |21 |21 ] 24
16 || " -Pishbolt | 8] 8| 8] 8] 8| 8| 8] 8] 8|16]16]| 16
72 v Chair ; | 28|30| 32| 30{32{3L|32|3L| 36|56|6L| 72
j 8 l* Guard Rail, long 12[10{ 10 [12[12|12]12]12| 12]12]|12| 12
12 W w short |18]18]18 |18]18]187(18|18 | 18 2n|2L] 21

2 éHERs,Spring,Chairbolt 2830|332 130{32|3L|32[3L| 36|56|6L| 72

24t " Heel bolt|12]12|12|12]12]12|12[12] 12|2n|2L] 21
zg‘ " " Guard Rail " | 30|28|28|30{30| 30| 30} 30| 30|36} 36| 36
10 I Flat ~ |120}112/112[120/120 1201201201201uu1uu1uu

g |[READERS C | 4 4 5| uful 5| 5 5 6| 8 8 12
4o (SHPLATES, Heel (pairs)| L4 Lj L| Li bi b} Wi W L 8| 8/ 8

g |I" Crossing (pairs)| 111111111111 111111 11} 11 8/ 8 8
12 |RRULES, 1long | 12110] 10]12] 12} 12| 12} 12} 12]12]12] 12]

! short 18[18/ 18 |18| 18| 18]18| 18| 18| 2L} 2L} 2L
32 |hspIKES, 7" for ‘
Dummy Chairs | 28| 32| 36|28 32| 36| 28} 32| 26| -| ~| -

e of For details of Spreaders see Table 1L4.036.

tes : -

Except for maintenance Dpurposes, the‘manufacture of
80 & 100 1pb. material has been discontinued.

The radii shown are nominal only.
For extra fastenings see Table 20.31.
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20.27
FASTENINGS FOR 90 & 110 Lb. LAYOUTS, 'V' NOSED SWITCHES [ =
WITH TIE PLATES : !
TURNOUTS COMPOUND —
DETAIL  OF ty! Spring Single Douile
FASTENINGS. Crossing |Crossing
600[BC0HO00[E00IBOOM000E00 |BOCHOO0I6C0 800 HOOTETA
CHAIRS, Adjustable Slide| 2| 2| 2| 2| 2| 2} L LibhlL L"El—?-‘

1 " Toe N N -1 4 1 - -l L I ’

" Common Toe - =] =~{ =} -] ~1=-]|-]1 -1 4l4l 4 "

" Common & Heel Slide [12 [14{16 {12 ML |16 L |28 | 32 {Lk |52 | 60{"

" Deep Dummy -l =] ==l =t ={212] 2| =1=1 =iy c

" Common Dummy - =] == -] - PRyR8|32] -]~-] -

" Insulated Dummy | -| -| - | -| -] - |2]2] 2 "
RAIL BRACES =l =133 3|-{~-| =|-1-] =|®
BOLTS, Chair 114|161 18 [k (16| 18 |28 |32 | 36 |56 |6L | T2} ng

" Guard Rail, long i by Lyl 4y 418181 818) 81 8 "

" " " short | 6| 6| 6 12 [12]12 1212|1212 [12]12]
WASHERS, Spring 2126|128 |30 |32 | 3L (L8 |52 56|76 |8L]| 92{"

" Flat 32132132 |56156| 56 |6L|6L] 6L|72]|72]| 72isHE
PINS,. Chair 6 6] 66| 6] 6| - =] ~| =| =] -,
SCREWS, Chair L2 46| 50 (L2t 46| 50 |88|96|10ul16CHT76]192

" Rail Brace - -1 =1 6| 86 6] -| =] | - | -8,
FERRULES,Guard Rail,long| 4| L| 4| 4| 4 L| 8/ 8] 8] 8| 8| OBprw

" " " short| 6| 6] 612|412 12]12[12]12|12}12 123;RRU
PLATES " " Gauge| ~| ~| ~|14{16] 16| -] | =| =| - 7
DOGSPIKES, 7" for "

Dumy Chairs - = -{ - =] -|u8|56|6L4| -] =] =pGsSP
DOGSPIKES, 9" for | Du

Deep Dummy Chairs - - = =1 =] -| 8] 8] 8} -] -| -
SPREADERS, No. 1 a1 4l 4 4] 1] 1] 2| 2| 2| u|y| uoSP

0 No. 2 a4l a1l 1] 122l 2)uln uPRgZ

" No. 3- -l -1 1] =] -] 1 21 = =] Uy
TTE PLATES (O I I T T T O T R O -3 - - T O T R T
TIMBER COVERS for Tie

| Plates TR IR TR I T I O TN A (S R (S ) -,iE'
FISHPLATES,Crossing,Pair| 2| -| 2 [ 31| 3| 4| 8[12 1 2IMBE
INSULATED JOINTS, ) SHP
Tracklocked Areas ) 2l 2j 2|22 24| b 4| u} 4] gy
Notes : - For details of Spreaders see Table 14,037 Pé’gé(

The radii shown are nominal only.
For extra fastenings see Table 20,32
671 T




20.28

IES  [* PASTENINGS FOR 90 & 110 1b. LAYOUTS, 'V' NOSED SWITCHES
WITH TIE PLATES

I
ble

MODIFIED THREE THROWS DELTAS
DONCOQETAIL OF FASTENINGS 600F01L By [800F011.By HOOOFO11.By | STANDARD
60080011000 |600{300{1000|600 (800000 |ELOIBOO 000

L LinTRS,Adjustable Siide | 3| 3| 3| u| 3| 3| ul ol u| 8| 8 8

L " Toe | 4| 4] 1] ~{1] 1] = =| -] -| =] =
bl b )

2 | 601" Common Toe =11 l=t=t1l =)= =14~ =
1 Ti" Common & Heel Slide |24 |26|27 |26|28 |29 (28|30} 32 |48 |56|64
"1 7" Deep Dummy RN EEER RN R e e
-| ={"  Gommon Dummy 13 (45117 13 W5 |17 1315 17| -| -| -
515 7§JLTS, Chair 28 |30 32 |30 |32 |34 |32 [34 | 36 |56|6L] 72
ol 4p" Guard Rail, long [10[10|10 10|10 |10 [10 [10| 10 |12|12|12
3| 92]" L " gshort [418[18]418 [18 1818 [18 18|18 |2u]|2u]2L
/2| 721SHERS, Spring 56 |58 | 60 |58 |60 |62 160 |62 ] 64 92100108
7”6 19" Flat 88|88 | 88 |83 88 |88 |88/88| 8811281128/128
_| _INs, Chair | -l === =] =] =] =loulon]oy
2 12REWS, Chair 83187190 (88 191 |94 |92 (96 1t 0C 1168 184|200

“RRULES ,Guard Rail,long|10|10|10 |10 [10{10 [10|10]10 12|12 |12
" y " short|18|18|18 |18 [18|18 |18{18|18 |24 2l |21

IGSPIKES, 7" for
Dummy Chairs 261301 3L 126 |30 3L 26|30 34| -| -| -

N L JGSPIKES, 9% for. ‘
ni o Deep Dummy Chairs Ll bbb L) b Li 4| =| -t ~
uPREADERS, No. 1 212t 212121 2122 2|44l L
Z u" No. 2 o122l 21212 2f2t 2 2t 4} 4] L
+ " No. 3 _ - 1]~ = 11111 21 -} - b
-| -IE PLATES ol2| 2|2|2| 2|22 2|L4| bl 4
12IMBER COVERS for Tie
2& Plates -l =] === == -1 -1 L] L] 4L
L ulgiﬁk%%sjg{ﬁggin JPair| b L] 62|~ 2 |24} -]~ -
g?/."""racklocked Aread ) Li L] Llbluj bl 4] 8 8] 8
tes : - For details of Spreaders  see Table 14.037
The radii shown are nominal only.
— For extra fastenings see Table 20,32.
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20,29

FASTENINGS FOR 90 & 110 lb. LAYOUTS, 'V' NOSED SWITCHES [Fj
. WITHOUT TIE PLATES § B

TURNOUTS COMPOUNDS [
DETAIL OF v Spring Single | Double
-Crossing | Crossing ‘
FASTENINGS. .DET/
600800 1000|E00|8OOH000IEOCIBOOI000IEA0 1800 OOO'D‘
CHAIRS, Common Toe -l = =-{ -t~} =-]=]-} ~| 8 8 g&AIR‘
" Common & Heel Slide |1h}16|18{14[16|18|28|32| 36|u8l56|61
. _ ,
" Common Dummy -} ={ =] =| -} =-]28|32{36] ~| - 4 ¢
RAIL BRACES -t =l = 3] 3] 3] = =1 = =] =1 <"
BOLTS, Chair 1{16]18 |14 {16 [18 | 28|32 | 36 | 56|64 723LTS
" Guard Rail, long Ll bl bbby L) L)8 6] 8588 8,
" " " short | 6| 6| 6 |12 |12 12 |1212|12]12{12|12|
WASHERS, Spring 2412628 {30 32| 3L |u8|52] 56{76|8L! 92
" Flat oL |24 | 24 |48 |u8 | 48 |48 48| L8|u8| L8| 48ISHE]
SCREWS, Chsair L2 i46{50 L2 |L46] 50 (88|96 |10LN60[176 192’"
1 N 2 - S N -
! ‘Rail Brace - 6| 6] 6 W,
[FERRULES ,Guard Rail,long| 4| L| L | 4| 4| 4| 8) 8] 8] 8] 8 BRRU]
" " " short| 6 6] 6 122121212 121212.12" ,
. 1
PLATES u " Gauge| =-| -| - {41616 ~| =| = =| =| =
DOGSPIKES, 7" for e
Dummy Chairs ~| =] ==~ ={ =|566L}72| - -] =
' fREA]
SPREADERS, No. 1 111 111114 11 2] 2 ul ul Y-
" No. 2 {111 ]a]1]o2 b ul Y
" No. 3 ~l =1l = =] 1] <] - - =] Yn
FISHPLATES ,Crossing,Pair| 2| -1 2| 3 1 31 41 81121 L 8‘ 12ISHP]
INSULATED JOINTS, |
Tracklocked Areas 2l2f 2222 |u4fb] | L] b} LSUL
- - , ack:
Notes : - For details of Spreaders see Table 14.037. E;;g
The radii shown are nominal only
For extra fastenings see Table 20,32. B
673




20, 30
SHES 'FASTENINGS FOR 90 & 110 1b. LAYOUTS, 'V' NOSED SWITCHES
WITHOUT TIE PLATES

S [ _
ble | MODIFIED THREE THROWS DELTAS
___DETAIL OF FASTENINGS  |6OOF0ll.By |800Foll.Byl100ORIL.By | STANDARD |
SR {600]8001000}600[ 8001000 | 600[800}1000}600] 8BOGHOA0
8| 8 ' |

¢ u{AIRS, Common Toe 1111 2] =1 1] 2| =] = = < <} =

" Common & Heel Slide 2712913030131 |32 |32|34L| 36{56|6L}72
" Common Dummy 1upi6 (18 tu(16(18{1u|16(18{ - -| -

L 721ms,4 Chair 128 130 {32 |30 |32 | 3L |32 |34 |36 |5616L 72
81 8u Guard Rail, long 10Mo |10 Mo{10o {10 M0o{10l10 1212 112
212 ‘

" " " short _ |18118(18|18118118(181|18{18 {2L4i2L |24

;L; zzlSHERS, Spring 56 (58 {60 {58 [60 {62 |60 |62 {64 |92 {00 {108
76|192" " Flat 72 {72 (72 (72 [72 | 72 {72 |72| 72 |96 |96 | 96
~| TREWS, . Chair 83(87/90 (88191 9L 92 |96 100168184 [200
Z 12((.&RULES,Guard Rail,long |10{10 |10 [10 10 [10}10 1010 22 |12

I o " ghort (18 18 118 18 18 {1818 |18 |18 [2L4 |24 |24 |
‘XGSPIKES,' 7" for

Dummy Chairs .. |28 |32 |36 28 32 |36 28 |32 {36 | -| ~| -
; }R’EADERS, No. 1 l2l2fajzle|elale|a|ululu
u'u" ' No., 2 212121212 2|22 2|L4lLu] L
-1 4o No. 3 e N R ERER -
8| 1 ZguprarES , Crossing,Pair | b [b |6 [2 |- |2 |u|2ju|-|-] -
u| LSUBATED JoinTs, )

acklocked Areas 3 bolbh |4 (44 L jufb|uy8]8]8

tegs : - For details of Spreaders see Table 14,037

‘The radii shown are nominal only.
— For extra fastenings see Table 20,32
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20. 31

EXTRA FASTENINGS

‘UOTSTATQ TBUSTS 9y} £q poarnbsa aam
mpﬂohﬁH MhOB&O&.HP ,HO.H meﬁ aJe M0Tad umoys suv mmﬁHGOme,H |eIlxXd

sJoquIT]l possaadsp uaym

i

T F I 72 2 [e2% [#2 3 LR 3 [« 3 GV [#3% (1Y Uﬁ.NHFQ.UCCC.A
8 | 8 8 9 | 9 9 9 | 9 9 9 | 9 | 9 | fummq@ uoumwoy SYIVHO
0001 008 | 009 | 0oot| 0og | 009 |000L 008 | 009 | 0oOL| DOg | 009
QIYaNVIS £g. *TTOd 000L |£G °TIT04 009 |f °TTOJ 009 | SONINIISVE S0 TIVIEA
SVLTIA SNOURL WUSHI QEIJIGON _
*qT 00l GNV 0%
oot 9t | ol or)or | v n|oH nln| % Wl SEIIASHOA
8 | 8 8 g | 8 8 2 | 2 2 e | 2 z | Aunmqg uouwmo) SUIVHO
0001| 0og | 009 | 00O 008 | 0O9 |000Y 008 | 009 | 000 008 | 009
atqnod 918uTs Sssoap Sutadg| Surssoan ,p, | SPNINELSVE 40 TIVIED
SANNOANOD SINONYNT ]

*qT O0F QMY 0%

198 B JO pBSUB J9QqUI] POSSsIdep YOoBS JOJ 9B UMOUS

squtod JO
§9T3T4UBND

*UOISTAT(E TBUBTIS 92Uy £q psatnbaad adw sJI9quT] Possaddsp usym
S1N0LBT NJIOMMOBJIY] JOJ POSN SJB MOTS9( UMOUS SB SIUTUS4SBJ BIIXH

675



20,32

EXTRA FASTENINGS
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20. 33

~.

MATERIAL FOR 94 & 107 LB.

CHAIRS

I.

LAYOUTS WITH C.
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MATERIAL FOR 9L & 107 1b. LAYOUTS WITH C.

CHAIRS
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WITHOUT TIE PLATES
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CHAIRS

S. .

LAYOUTS WITH M.

MATERIAL FOR 94 & 107 1b.
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20. 43
POINTS AND CROSSINGS FOR 94 & 107 1b. LAYOUTS S
' STANDARD. TURNOUTS NOMI
MATERIAL HO. 7.52 NO. 8.7 NO. 9.73
POINTS, L or R.H [1 set 15'0" | 1 set .16'6" | 1 set 16'6"
"Y' CROSSINGS No. 7.52 1 No. 8.7 1 No. 9.73
STANDARD TURNOUTS WITH 22'6" SWITCHES
MATERIAL NO. 8.7 NO. 9.73
POINTS, L. or R.H 1 pet 22'6" 1 set 22'6"
'V! CROSSINGS 1 No. 8.7 1 No. .9.73
COMPOUNDS
Single Double
MATERIAL
NO. 70 52 NO. 8.7 NO. 7. 52 No. 8.7
POINTS
15'0" YcSo’ LoHo 1 - 1 -
" " R.H. 1 - 1 -
" Y. Do ] Lc Ho - - 1 -
" " R.H. - - 1 -
19'0" Y.S., L.H. - 1 - 1
" " R.H. - 1 - 1
" ¥.D., L.H. - - - 1 lons
1} -n R'H. — — - 1
'V'  CROSSINGS 2 No.7.52A02 No.8,7A|2 No.7.52A] 2 No. 8.7 A
"K' CROSSINGS 2 No.7.52A|2 No.8.7A{2 No.7.52A| 2 No.8.7A ,Q’;ail
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20. L4k

WEIGHTS OF PERMANENT WAY MATERIALS

] . RAILS
NOMINAL WEIGHT TYPE ACTUAL WEIGHT | WEIGHT PER MILE
PER YARD PER YARD CF SINGLE TRACK
» LBS LBS TONS
— 50 B 50.12 78,760
{ 60 C 60.19 qL. 584
60 D.4889,1881 60.53 95.119
3 60 D.1893 60,20 9L, 6CO
— 60 N 60,06 94, 380
60 A. S. 60, 22 - 94.631
60 N.S.W. 59. 67 93.767
66 E 66.91 105.144
66 F 65. 048 102,897
| 72 J 73.73 115. 861
75 G 76.55 120.293
75 H.1885 75.12 118,046
75 H.1888 75.58 118,769
T 75 L 74,62 117.260
75 I 74.87 117.653
80 K.1879,1882 81.95 128,779
— 80 0 80.28 - 126,154
80 A.S. 80. 30 126.186
90 A.S. 91.20 143,314
oL A.S, 93.74 147, 306
’ 100 P 100. 38 . “157.740
— 1G0 A.S. 100. 48 157.897
100 B.S. 99.95 157.064
100 M 97. 61 153, 387
107 A.S. 106.72 167.703
140 A.S. 110. 29 173.313
90 B.S. Tram 90.57 142, 324
.92 Tram 92, 38 145.169
96 B.S. Tram 96. 40 151,486
102 B.S. Tram 102.06 160. 380
Note: - For identification of Rails see 9.20-9.25.
lons of rail per mile of single track =
actual weight of rail per yard x ==
A .
;A An allowance should be made for loss of weight resulting from

—— it

vear in old rails.
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WEIGHTS OF PERMANENT WAY MATERIALS T
FISHPLATES
TYPE & YEAR WEICGHT {NO OF} TYPE & YEAR [WEIGHT |HO OF
OF PER |PAIRS OF PER  |PAIRs |LENC
FISHPLATE PAIR | PER FPISHPLATE PAIR | PER |——
LBS | TON LBS | TON ||
50 A 15,83 | 151 | 80 A.S-NSW 1919 | 62.98| 36 |
50 B 1873 |14.88 | 151 | 80 A.s. 1915 | 77.13| 29 | 6"
57 Stock " " " " 1921 | 76.10 L
60 C 1879 | 1L.54 | 154 | 80/90 A.S. |l 58
70 Stock " " u 1925,28,35 67.89 33
60 D 1881 | 20.93 | 107 | 94 A.S. 1937 " wo g
" 1889 | 23.33 96 " 1939 | 39.L5| 57
" 1893 | 25.58 88 | ¥ 100 P 1897 | 107.65] 21 || L3
* 60N 1901 | 58.22 38 | % » " 96.80 23 | .,
* v " 153.34| b2 | 115 stock * | 57.07| 39 |4
60 A.S. 1919 |53.76 | L2 | 100 A.S. 1915 99.92| 22 ||
z 1921 | 59.75 | 37| ™ 1921 | 96.90| 23 | Uz
" 1925 60.94L 37 " 1923 | 125.50 18 I
60 Sec.602 1919 | 39.90 56 " B.,s. 1924 | 83.02| 27
61 S.A. 1879 | 28,32 79 "M, 1889 | u6.32| L8 [lnd
66 E.1879 Light | 20.99 | 107 | 107 A.S. 1937 | 52.59| L3
"o 0 Heavy | 23.33 | 96 | 100/110 A.s. | 5
78 Stock " " " 1925,28 | 78.79| 28
66 F 1886 | 23.33 w | 60A.S.FlatLhole | 23.32| 96 | b
72 J 21,44 | 104 | GO " "6 " 34.98)  6h ), .,
75 H 1885 | 32,62 69 { 80 O Flat | L3.14| 52 °
" 1886 | 27.82 8t | 80 A.S. " b3.62) 51 |l
86 Stock 1885 | 2L4.89 90 | 90 A.S. " 36,25 62
75 H'& I 1929 | 52.34 43 | 100 P " 57.0 39 | 33
75 I 1881 | 24.44 | 104 | 100 A.s. " 57.45] 39
75 @ 21,09 | 106 | 110 A.s. ™ 40.85 55 |33
75 L 1879 18,28 | 123 | 90 B.S.  Tram 50,0 L5 381
80 X " 23,96 93 | 92 " 70.04] 32 ®
¥ 80 O 1897 83, 68 27 " 11 w
" " 75. 69 30 96 50,0 L5 |lL
95 Stock " 143,08 52 | 102 " 58.72 38 |33V
lote: - For identification of fishplates see 10,12 = 10.15.11 5,
¥ For alternative sections see 10.28.Fig.27 :&L




20. 46

::::'7 WEIGHTS OF PERMANENT WAY MATERIALS

STANDARD FISHBOLTS
|
égg LENGTH | DIA. | HEAD | NECK | NUT |LB/BA.| ponCowrlpen ToN
E%—— 63" R Hex. Round | Hex. | 2.69 42 835
39 6" | R " . " 2.52 Ll 890
’ 53 1 Cup Oval " 2,04 55 1100
32 5 E " " 4 1.92 58 1170
ZZ yg" qn " ! " 1.81 62 1240
;3 Lan 1t Square| Round " 2. 30 L9 975
g% uan qn Cup Nib " 1.80 62 1240
18l yge 10 | Square Round | 2.26 50 990
ig I A Cup Square; " 1.83 61 1220
4 " " " Oval B 1.64 68 1370
;2 L Zn " L " 1.36 82 1650
22 U " " Nib " 1,14 98 1960
212 y" ™ " Square| Square| 1.35 8% 16860
39 |l 33" " Square] Round | " 1.52 ren 147G
gz 330 Zn Cup Oval Hex. | 1.27 88 1760
L;g 3%" " Square] Round | Square| 1.50 75 1490
45 L Zu Cup Oval Hex. .96 117 2330
38 3n 3 " Nib Square .93 120 2416
+12- 38 S " Oval | Hex. .90 124 249¢
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20.47

WEIGHTS OF PERMANENT WAY MATERIALS ]
: ——
DOGSPIKES

———

TYPE LBS. FACH | NO.PER.CWT | NO.PER.TWN
nin o ox an .58 193 3860
s X 2n 1.00 112 2240
6" X Su 1.16 97 1930
74 x S 1,33 8l 1680
9" X T 1.58 71 1420

SPRING WASHERS

TYPE LBS. EACH | NO.PER.CWT| NO.PER. TON
CM2A6"x 3" " for 2" fishbolts .093 1205 24,090
BA6" x g xF'for " £ishbolts 103 1090 21750
14/16"x 2 x ¥ or 1" fishbolts .16l 685 13660
Type 1944 .120 935 18670

SLEEPER PLATES AUSTRALIAN STANDARD

TYPE LBS. EACH | NO.PER.CWT| NO.PER.TON
Single Shoulder 80,90,941b 8.75 13 - 256
o " 4100,107,1101b 10.5 11 213
Doubie Shoulder 80,90,941b 12 9 187
" " 100,107 ,1101b 13 9 172

"FPAIR' RAIL ANCHORS

TYPE LBS. EACH | NO.PER.CWT| NO.PER.TON

75 1b. 2. 54 nn 880
(reconditioned 80 1b)

80 1b. 2.5 i 880
90 1b. 2,50 L5 900
9li 1b. 2.58 143 870
100 1b. 2.7 1A 820
107 1b. 2. 80 Lo 800

110 1b. 2.75 L 815 |
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20.48
— WEIGHTS OF PERMANENT WAY MATERIALS.
: SLEEPERS
—] 9lou X 9n X u%n 9'0" X 10" X 511
| mvwe o mmer [ hErTecTTT o T ARrOR T,
. TON Each. Lbs. Ton Each. 1bs. Ton
Meﬁrey Box .o 177 13 219 10
foast Grey Box .. 175 " 216 "
fountain Grey Gum . 167 " 206 11
Red Ironbark " " " ‘ "
éYellow Box 165 14 203 1
;Red Box 162 n 200 "
" |lellow Gum .. u " " "
—{3ed Gum . 154 15 191 19
'_'%‘_O_Ilzyertchuck . 149 n 181 "
0 lahogany .. 1Ll 16 178 13
o itue Gum .. 132 " 175 "
:g ;River Red Gum " " L "
____ljrown Stringybark, . " " " "
iRed Stringybark ., 139 " 172 - "
:_'1%—0—1\1—3311°W Stringybark o " "o "
——3jilver Top Ash ., 130 17 166 | . 14
> |mite Stringybark, . 132 " 163 | o
. llanna Gum .. 129 " 159 |
’ essmate L 119 19 147 15
)
] BALLAST
CLASS ,OF BALLAST TONS PER CUBIC YARD|CUBIC YARDS PER TON
:;; Gravel .. 1.3 .77
— Sand ol 1.08 .93
) Metal 13" ,24" h
& Screenings. 1.1 .91
; Earth .. .0 1.0
) Spalls .o 1.06 .Sl
) Scoria .. .7 1.43
> |l Ashes .. .6 1,67
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20.49

SLEEPERS PER MILE OF SINGLE TRACK

NO. OF
NO. OF SLEEPERS CUBIC YARDS PER
RAIL LENGTH|SLEEPERS PER |PER MILE OF MILE OF TRACK
RAIL LENGTH |SGLE.TRACK.[9'0"x10"x5"[9'0"x 9"xLL"
L5'on 18 2112 2hl. L 198
" 20 2347 271.6 220
" 21 2L6L 285,2 231
" 22 2581 298.7 2u2
" 23 2699 2.4 253
LO'o" 16 2112 2Ll 198
" 18 2376 275.0 1 222.8
" 19 2508 290. 3 235,
" 20 2640 305.6 2L7.5
319" 12 1996 231,0 187.1
" 14 2228 269. 4 218.3
i 15 249l 288.7 233.8
" 16 2661 308.0 249.5
316 12 2011 232,8 188.5
" 14 2347 271.6 220.0
" 15 2510 291.0 235.7
28'6" 13 2408 278.7 225,8
" 1 2594 300. 2 2h3.2
2310 9 2066 239,1 193.7
g 10 2296 265.7 215.3
0 11 2525 292.2 236,7
226" ) 1877 217.2 176.0
" 9 2112 2hh. b 198.0
" 10 2347 271.6 220.0
" 14 2581 298.7 242.0
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20. 50

m
><\e°‘¢ 9
QO\P‘ °/P'§
RAIL SIDEY RUNNING EDGE
RATIO. 4

Fie.1. RaTi0o oF DiaconaLs To GAuGt.

[y}
-l

%,9 n RAIL JOINTS
o

Fic.2.LocATING JOINT POSITIONS BY THE RIGHT ANGLE TRIANGLE METHOD .

DIAGONALS

GAUGE

~—1- GAUGE.

Fio . 3 . LOCATING PosiTION oF 'K’ CrossINGs 8Y DlacoNAL METHOD.
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20. 51

Fic. 4. LocaTiNG JOINT PosiTioNs BY DIAGONAL METHOD .

F16 . 5. ILLUSTRATING THE PROPERTIES OF THE RIGHT ANGLE TRIANGLE.

Fi6.7.FINDING THE UNKNOWN SIDES OF A TRIANGLE .
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20. 52

<HEIGHT<>\ :

AN

=3 BASE—"I L-——- BASE —= L— BASE—J L— BASE“’I

Fic .8. PARALLELOGRAMS.

[MHEIGHT -}

ﬂﬂ\/&/i

L-BASE-J L— BASE 'P'l BASE BASE*"

Filc .9 . TRIANGLES.

e HE [GHT -

/] |

Fie .10. TRAPEZOIDS.

e

[V

-

Fig.i. IRREGULAR SHAPES Bourgoc,o 8y STRAIGHT LINES.
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20.53

]

DIAMETER

Fic .13 . THE CIRCLE .

N a2 =

N
l
N

T Z = &
sl AN
- »:"BREADTH}“/ — ' BREADTH

Flc .14 . PARALLELEPIPEDS ,

DD

Fic .15 . PRISMS .

697



20.54

Fic .16 . WEDGES .

Fic .17 . THE PRISMOID.

|
2~
Cg‘“"‘i».
¥
T\ 3
/ \
4 GJ

Fic .18 . THE PYRAMID .

!

DIAMETER

!

L‘-——-—— HEIGHT ——"'

Fic .19 . THE CYLINDER. -
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- 20.55

LS Z 1
DU

DIAMETER

FI6 . 21 . THE SPHERE

420 %— 40 50 —>te— 40—
O i
Q [©)
I T /e ®
o D
AV 1
'Qr O © E e 0
©)
® |
FIGURES IN CIRCLES INDICATE '0 1
G o)

DEPTH OF GRAVEL THUS-(@

Fic .22 . ExamMPLE N°- 2 .
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N
al

8"
H

Y7
1

Fic.23.ExAMPLE _N°- 3,

W~

H"'
T A

OoP WIDT
3’-1 2' rs‘

|

/T57\\
.
0O
|v)

F

SECTION

Filc . 24 . ExamMpLE N°° 4 . ¢

e

Fi6 . 25 . ExcavaTION WITH SLOPING SIDES AND ENDS .

700



20.57
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lin 100 —~ \e

Fic . 27 . ExampLE N°'8 .

File . 28 - ExampLe N*°9 .




