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1. INTRODUCTION

The levelling valve described in this pamphlet is designed
for use on railway vehicles that are fitted with air suspension.
This feature makes use of bellows which are mounted on the
vehicle bogies or between the bogies and the frame. The
levelling valve is mounted on a sprung member above the bellows
and includes an actuating lever which is mechanically linked to
an unsprung part of the bogie so that variations in the height
of the bellows may be detected.

The valve has connections to an air supply, to the air
suspension bellows and to exhaust, and its function is to pass
air to the bellows when the vehicle frame sinks on the
suspension as it is loaded, amd to release air from the bellows
when the vehicle is unloaded, in order to maintain the height of
the bellows, and therefore the level of the vehicle frame,
substantially constant.

The general arrangement of the valve is shown in Fig. 7.69

CHECK ADJUSTING INLET INLET/EXHAUS™  PISTON  TRUNNION
VALVE SLEEVE VALVE VALVE
DRIVE PIN
CHOKE
{IF FITTED)
Y, 75
it X - SLIPPER
INLET 5 1) 7 . '/".EAMNG
PORT ) . ~
f,f"”’ % a00Y
INLET _
CAP NUT i Z j |
FILTER OUTLET EXHAUST EXMAUST DIRT EXCLUDER
0ISCs PORT CHOKE PORT Disc
(IF FITTED)
5| ~
{ ) : \ @]
0 A\l o
i\ =
[
. Erom e
ACTUATING LEVER

PiN
(¥ FITTED) (IF FITTED)

FIG, 7.69 LEVELLING VALVE GENERAL ARRANGEMENT
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TIMKEN

TIMKEN ROLLER BEARINGS

GENERAL INFORMATION

The TIMKEN "HM" roller bearing is a preassembled, preadjusted
and pregreased unit; it can be applied to and removed from the
axle without risk of contaminating the lubricant or damaging the
bearing parts - Fig. 7.52.

Roller bearings are manufactured bath in meiric sizes and UIC
standard sizes for freight cars, passenger cars and locomotives.

The “HM" preassembled roller bearing minimizes the number of
separate parts to be applied to the axle assembly.

The safety plates eliminate the need for wire locking or special
bolts,

pree FAKING. SCRENS
. SAFETY PLATE
e LOOINC DISC

FRONT COWER (DPTIONAL} O SEN
COWFESSMLE J0INT CEFLECTOR
FRONT SEAL ALOORT AING

=N _@

N
/
/. i
NN
N RN
LTI W
EXTERIDR CONE WITH ROLLERS — e IWTERI0A CONE WITH AOLLERE
NS SR
somLt oo
Section of a TIMKEN "HM" bearing Fig. 7.52
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7.5.2.

TIMKEN
BEARING INSTALLATION AND REMOVAL

TIMKEN "HM" bearings may be installed or removed with a bearing press,
wheel press, or with portable fixtures, according to reguirements.

The operations on bearings must be performed in an appropriate zone.

BEARING OR WHEEL PRESSES

When 8 press is employed for installation, a pilot sleeve fastened
to the end of the axle , and an assembly sleeve as shoun in Figure
7.53 may be used.

The details of these slesves are illustrated in Figure 7.54.

To ensure correct positioning of the bearing on the axle assembly,
the assembly press must be equipped with a pressure gauge indicating
when the correct pressure is reached.

The bearing assembly press must be periodically checked in order
to ensure that the pressure developed by the ram is in line with
that recorded on the pressure gauge.

PRCSS AN
r—— THRUS T SLEEVE

[ PILDT SLEEVE
— PILDT SLEEVE FIXING SCREW

— R -

AT B T VA A A
o - O
» , ™
b odude ¥
-

fva s

7/

L—ﬂl‘.n ROD IN CASE OF USC

Of SORTABLE MYDRAULIC PRESS

Keying of a bearing on an axle by the separate sleeves method  Fig. 7.53
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THRUST SLEEVE

EN

1Hole @ 3 ‘OI‘-Z'JJ | yxas®

e

N —
15%45°] L\:__Lsus‘ [ 1xas®

@c:o”
@D

Y A S L S S S S

' o
f : ¥ ls
¥ L— CONTINUOUS RING WELDING

DIMENSIDONS A B C D
— HM 120 165 190 120.40 133
HM 130 165 180 130.40 146
HM 140 171 200 140.40 157
HM 150 190 213 150.40 168
el
PILOT SLEEVE c 2
. R3 =1
7 T L L g

Y M
2|2
& s e ¢¢9
v whi
\ - AL 1xas®
Thread according to portable press
reach rod

DIMENSIONS A B c E F G

o
—e= Hif 120 182 118.62 92 26 18 80 110
WM 130 . 152 128.62 92 26 18 80 120
HM 140 158 139.62 98 26 18 100 130
BM 150 178 148.62 102 3 22 100 140

w

Details of thrust and pilot sleeves for
keying "HM" bearinas Fig. 7.54
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TIMKEN

For the installation and removal operatiens on the press without
removal of the wheel, an ecuipment like the one outlined in Figure
7.55 may be used.

The pulling ring and reach rods for securing the removal eguipment
will be sized in relation to the available press.

PORTABLE FIXTURES

Portable fixtures consisting of a pilot sleeve, assembly sleeve,
pulling shoe, reach rods and a base plate may be used for bearing
installation or remoual,

These fixtures may be operated by a manually, electrically or pneumatically
operated pump or jack. Selecticn will depend on production requirements.

The hydrsulic ram or jack used should have sufficient travel to install
or remove the bearings in 2 single pperation.

N
AN
PILOT SLEEVE s— BAOUING FING s
o i I7
i 11 S bR i |
J - ! uvdoauﬁl
P e
1 JL

Fixture used to remove a bearing in a bearing press
or whezl press Fig. 7.55
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7.5.2.1.

TIMKEN

INSTALLATION DF BEARINGS DN AXLE

TIMKEN "HMM roller bearings must be pressed on the axle. Hest
should not be used to facilitate installation.

The amount of press fit of the bearing on the axle is predetermined
by the axle dimensional teolerances and the bearing mounting parts;
no selection of bearings or axle is NBCESSETY.

Coat the bearings with castor oil, mineral oil or a molybdenum-
disulphide and oil mixture, Do not use lead compounds, which

may hawve a detrimentsl action on grease by acting as an oxidation
catalyst.

B thin coating of & rust preventer must be zpplied to the journal
fillet snd the ares of contact with the whesl. The product used
must be guick-drying and should be epplied 30 minutes before the
installation operation.
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TIMKEN

INSTALLATION OF ~ ROLLER BEARING ON THE FILLET

To ensure correct seating of the bearing ageinst the axle fillet,

the pressures shown in Table A should be applied to the bearings

when the pressure gauge shows that the bearings have come into contact
with the axle fillet.

These final pressures must be applied with caution as the axle fillet
rings mey be damaged. The walues in Table A must never be exceeded,

On completion of the operation rotate the bearings to make sure
they turn freely. New “-raller bearings are preadjusted at the
factory, end hence no adjustment is necessary at installation.

ASSEMBLY OF LOCKING PLATE

Tighten the screws with a torgue wrench to the torque stated in Table

E. Check the screws repeatedly until they cannot be turned by application
of the specified torque. Lock the screw heads by bending the B locking
plate tabs. .

"HMY Bearing Tons Screw Torgue
Diameter im mil

120 mm 15-20
130 mm 20-25 2 mn &=ib
140 mm 20-25 <L ii~13
150 mm 25=30

TAELE A TRELE B

ﬁ:EsSures to be applied to SCREW LOCKING TOROGUE

bearing

CHECK OF BEARING RUMNING LATERAL FLAY

To check the running lateral play, mount an indicator with magnetic
base on the end of the shaft, with the indicator in contact with
the cutside surface of the bearing cup; see Figure 7.56. Dsclllate
the bearimg slightly and push it inm the two directions. The total
indicator reading shows the running lateral play.

If the runming lateral play of the bearing is less than 0.025 mm
or more than 0.500 mm, the bearing must be removed.
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TIMKEN

The bearing lateral play may be corrected by one of the methods
described below.

1.

N

Check the bearing seat on the axle for size and condition.

1f the size or condition of the axle is not according to
specification, correct any undesirable condition found and
reapply the bearing. If the bearing was applied on an oversized
axle, check the size of the cone bores before reapplying the
bezring.

. If the size and condition of the axlé are satisfactory but the

lateral indicated was less than 0.025 mm, apply the bearing to
an axle with seat diameter near the tolerance minimum.

In the opposite case to 2, i.e. when laterzl is more than 0.500
mm, apply the bearing to an axle with seat diameter near the
maximum tolerance.

In the case of new bearings that cannot be brought within the 0.025
- 0.500 limits of lateral play by one of the foregoing steps, contact
the TIMKEN technical services regarding the messures to be taken.

In the case of bearings removed owing to excess play, they should
be completely disassembled and checked. Carefully check the axle
seat diameter and the bearing bore, as well as bench lateral play.

Check of lateral play Fig. 7.56
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T.5.2.2.

TIMKEN

COMPLETION OF INSTALLATIDN

If the "HM" bearing is of the type with front cover, imstall the
seal packing between the cover and the axle box casing, and close
the locking bolts with & torgue of 2.2 - 2.7 mN.

INITIAL LUBRICATION

The TIMKEN "HM™ cartridge bearing is prelubricated in the factory.
It does not require addition of grease at assembly.

REMOVAL OF BERRINGS FROM RXLE

Puring the pericdical inmspections the bearings must be removed from
the axle, disassembled, cleaned, inspected and, if necessary, cleaned
tefore being returned to service.

Bearings may be removed from the axles by using the same presses
and equipment as for installation. A load of 30-40 tons is generally
reguired to detach the bearing from the axle.

The load must be applied only on the base plate. When wheel and
bearing are remgved simultanecusly, make sure that the tools act
on both the base plate and the axle.

To remove the bearings a pilet sleeve should be, used on the shaft
end or on the hydreulic jack to hold the bearing parts in place and
to protect the besring during the operation., Take care not to drop
the bearing on cempletion of the operation,

When the pilot-sleeve is removed, in order to carry out a subsequent
disassembly operation it is good practice to insert a cardboard tube
into the bearing assembly bore in order to hold the bearing parts
in place.
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GREASE LEAHAGE

TIMKEN

At the start of service, limited leakage of gresse may occur Tound
the packings. If there is abundant leakage, check that the packings
are properly positioned and mot spoilt.

If the packagings are satisfactory, find the date of installation
or thet of the last incpection. IF there has been an addition of

grease in the last B months,

the event may be attributed to this

operation, perhaps causing an excessive guantity of grease in the

bearing. In this cese do not

edd grease, or the situstion will be

aggravated, but clean the surface round the packing.

Excessive lubrication must be avoided, as it increases the operating

tamperature af the bearings.

The temperature increase, combined with

the excessive smacking of the grease, may lead to decomposition and

deterioration of the greese.

ADODITIONS OF GREASE DURING SERVICE

Bearings lubricating grease must be kept in appropriate comtainers
in order to avoid any kind of contaminstion. To inmtroduce the gresse
into the bearing, use a pumping system directly connected to the

storage container.

Before adding grease,make sure that the lubricating holes and the
unions are properly cleaned in order to avoid introducing foreign

bodies imto the bearing.

Additions of gresse should be made during a routine vehicle
maintenance gperation,; for example during wheel reprofiling.
They will be planned on the basis of service experience.

The guantities recommended for addition are those given im Table

L
TYPE GRAMMES
HM 120 5
HM 130 100
HM 140 100
HM 150 130
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TIMKEN

OVERHALL OF BEARINGS
GENERAL INFORMATION

Bearing maintenance should be carried out im a specific area. The
necessary tools and equipment shall preferably be uwsed only for this
operation.

Figure 7.59 shows & typical bench layout for bearing maintenznce.
Thez imstillation cen be altered according to the ayvailable space
and the number of bearings to be inspected.

The tools, fixtures end gauges used for maintznance of TIMKEN ™HM"

bearing can be obtesined commercially or made from assembly drawings
supplied by TIMKEN,
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TIMKEN

BEARING DISASSEMELY

To disascemble TIMKEN "HM" bearings, first disassemble the labyrinth sesls,
which are mounted on the ends of the double cup, or extermal ring. Tools
similar to those shown inm Figure may be used,

The seals are instslled by being forced into the cup and locked into a
specific groove,

A1l excess grease must be removed from the bearing parts.

As soon &s the bearing has been disassembled meke & visual inspection of
all components, Those showing serious damage must be replaced.

It is advisable to identify the internel rings in relation to their position
in the external ring. The cone assamblies and cups must be replaced when
they show signs of brinelling or of scaling on the rolling track.,

In order not to alter the operating pley during the maintenance operations,
the cup and cone assembly specer must be kept joined together so that the
same assembly as before is retzined.

When the assembly is installed again. put the two cone assemblies in the
original position as far as possible.

It is not recessary to identify the labyrinth seals or the strike plates
as they play no part in adjustment of the bearing and may therefore be
considered interchangeable.

Figures 7.50 to 7.65 illustrate the operations of remgual of the front and
rear bearings with simple tools.
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TIMKEN

BEARING DISASSEMELY

To disascemble TIMEEN "HM"™ bearings, first disassemble the labyrinth sesls,
which are mountsd on the ends of the double cup, or external ring. Tenls
similar to those shown in Figure may be used,

The =eals are instzlled by being forced into the cup and locked into a
specific groove.

All excess grease must be removed from the bearing parts.

As soon as the bearing has been disassembled mske a visuwal inspection of
all components, Those showing serious damage must be replaced.

It is advisable to identify the intermel rings in relation to their position
in the external ring. The coneg assemblies and cups must be replaced when
they show signs of brinelling or of scaling on the rolling track.

In order not to alter the operating play during the meinterance operations,
the cup and cone assembly spacer must be kept joined together so that the
same assembly as before is retzined.

uher the assembly is installed again, put the two cone assemblies in the
original position as far as possible.

It is not necessary to identify the labyrinth seals or the strike plates
as they play no part in adjustment of the bearing and may therefore be
considered interchangeable.

Figures 7.60 to 7.65 illustrate the operations of remgual of the front and
rear bearings with simple tools.
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TIMKEN

LDLEANTING

After the bearings have been disassembled the excess grease should be
removed from the bearing parts prior to procesding with the cleaning
operations.

Continuous type solvent weshers or solution agitating cleaning tanks,
large encugn to handle one bogie set of bearings ., and equipped to heat
the solution, are best suited for bearing cleaning.

To minimize the time reguired for cleaning bearings and to increase the
1ife of the cleaning solutions the greese mey to & large extent be purged
from the cone assemblies manually or with a centrifugal grease slinger.
SANDBLAST CLEANING METHOOS MUST NOT BE USED TD CLERAN BEARING PARTS.

After cleaning, all parts should be coated with light machine pil to
prevent corrosion.

Waste should not be used to clszan the bearings.

The parts may be cleaned in a solution of granular caustic soda or alkalinme
compounds at a concentration of 50 grammes per litre and heated to 90-85°C,
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t nz T3-23a, T3-22b ] | September 1958

2.3 Maintenance Periodicity

The bogie will be examined/overhauled at the following calendar intervals or kilometre
figures, whichever acours first: -

EXAMINATION/OVERHAUL CODE FREQUENGY 'FREQUENCY
A ' 1 MONTH 30,000km
B & MONTHS | 180,000km
] 8 1 YEAR [ 360,000km
1 ZYEARS 720,000km
2 4 YEARS 1.440,000km

The bogie overhaul codes are as follows:

1. Light overhaul - every two years.

2. Heavy averhaul - every four years, bogie removed from vehicle prior to work
being carried out
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T BD/MM/EE-001

. MAINTEMAMCE MAMUAL Section 2.3
BOGIES FOR TRA EMU 300 Part A

P3-22a, P3-22b Issue 1 Rev A

ADt ra nz T3-22a, T3-22b September 1588

A2 Examination Instructions

ASD A1 Axlebox - Examine

ENSURE ALL RELEVANT SAFETY PROCEDURES ARE STRICTLY ADHERED TO.

Refer to Section 2.4 Figure 018

1. Visually examine for damage, defecls and signs of overheating (discolourad
metal, burnt off paint).

2, Renew any loose or missing bolts, nuts and locking devices.

3 Repaort signs of mechanical and structural damage. to supervisor for
corrective action.

Taorgue YValues
Axlebox rear cover screws 190Nm (Refer to Section 2.4 Figure 016 item 05)
Axlebox end cap screws B2 - 95Nm (Refer to Section 2.4 Figure 016 ltem 08)
ASD A2 Axle - Examine

1. Wizually examine all axles for any sign of damage corrosion or failure

2 Any axle failing to mest the acceptance criteriz shall be reported to the
maintenance supervisor

ASD A3 Bogie - Examine
Safety

Staff to be vigilant at all times throughout the examination, particularly with respect to
the potential displacement of the secondary suspension air springs. If work is
carried out with the secendary suspension air springs inflated, the void betwsen the
bogies and the body shall be adequately packed to maimtain clearance, should the
sacandary suspension air springs become deflated.

Whenever possible, bogies shall be suitably chocked during examination.
When it is necessary to move a vehicle or bogie, a safe system shall be striclly enforced,
ensuring that all personnel are well clear of the vehicle before chocks are removed and

vehicle movement commences.

Visually examine the bogie paying particular atiention o the following:

1. Frame and axlebaxes: check for mechanical damage fractures or corrasion.
Check axle end fittings for mechanical damage, corrosion and security of
fixings.

2. Primary springs, axlebox pivot bushes and traction reds: check for sscurity

and signs of bonding failure on rubber fmetal intereaved components.

20
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BO/MM/SE-001
. MAINTENANCE MAMNUAL Section 2.3
BOGIES FOR TRA EMU 300 Part B

ADtranZ P3-22a, P3-22b Issue 1 Rev A

T3-22a, T3-22h September 1898

ASD B15. Radial Arm Axlebox Bush Renew

1.

2,
3

B

&~ 3o

10.

Support radial arm axlebox at pivot and ramave M20 bolts (1) and washers (2)
securing frunnion to lugs on bogie frame.

Remaove wheelsats from bogie complets with radial arm axleboxes.

Remove the M16 screws (3} and locking plate (4) securing each end cap (one of
four end cap variants may be fitted),

Remove fhe M18 screws (5) and locking plate (8) from the radial arm axlebox split
rear cover (7).

Carefully slide the radial arm axlebox and gasket off the wheel bearing

Press out bush by applying a uniform load around the outer sleeve.

Frass in a new bush by applying a uniform load around the outer sleeve.

Renew gasket and reassemble using new fittings. Lightly coat axlebox bore and fill
the three recessed grooves within the bore with lithium grease Mo 3 befors sliding
axlebox over bearing

Torgue tighten end cap M16 screws (3) to 82Mm. If necessary further torgue
tighten until tabs on locking plate can be bent up to engage on two adjacent bolt
head flats without exceeding a maximum torque of 95MNm. If minimum torque is
exceaded on any bolt the other twe bolts are to be checked before tabbing.

Torque tighten M16 screws (5) to 180Mm.

Tarque tighten M20 bolts to S00MMm.

Figure 15 Radial Arm axlebox

[
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Item No Description

2
=

CONE ASSEMBLY

DOUBLE CUF

COME SPACER

FRONT ENCLOSURE

| HDL SEAL

SEAL SLEEVE

BACKING RING

END CAP

GJDCI_‘-\.IG'JU'I-th—l

END CAP SCREW

LOCKING FLATE

=
=

JEY (Y [ Y Y N e Y Y LN ]

Figure 20c Bearing Compaonents
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