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FOREWORD 

I  am  delighted  to note  that  a  book  entitled  “Hand Book on UNIMAT”  by         

Shri Prakash Upadhyaya, Principal/IRTMTC, Shri Pramod Kumar Upadhyay, Chief 

Instructor/IRTMTC, is being published. Track Machines form an important segment of 

Track Maintenance and very little literature on Indian experience is available on this.  

 

Track machine operators of UNIMAT have the responsibility of tamping along with 

correcting the alignment and level defects of turn-outs by using UNIMAT machine. 

Therefore they must be aware of the basic feature and various important components of 

turn-out structure. I am sure that this book will be extremely useful for them in field.  

 

This book is an attempt to bridge the gap between Theory and Application and will 

be a good Resource Material in the Institute. Armed with this book, Trainees will operate 

UNIMAT in field more confidently with capability to effectively handle a failure. The Book 

covers a Broad Spectrum of Chapters pertaining to UNIMAT, including Concept of 

Maintenance Tamping, Working Principle, Major Assemblies and their Functions, Power 

Transmission Systems, Spare Parts, Maintenance Schedule & Troubleshooting. These 

details will be useful for the field Officers and Supervisors to Operate, Maintain and 

Trouble Shoot during work in the field. 

 

I wish to compliment the Authors and hope that they will make more such efforts. 

This Book will be of immense help to Track Machine Staff and Engineers engaged in 

Track Maintenance. 

                                                                                    
 (Arun Saksena) 

                                                                                               General Manager 
                                                                                            North Central Railway 
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FOREWORD 

 

“Hand Book on UNIMAT” (POINT & CROSSING TAMPING MACHINE)   written 

by Shri Prakash Upadhyaya, Principal/IRTMTC, Shri Pramod Kumar Upadhyay, Chief 

Instructor/IRTMTC, reveals the hard work done by the authors in summing up essence of 

various manuals, journals and catalogues with their vast experience in the field of track 

machines. This is the first book on UNIMAT. 

Latest knowledge about UNIMAT, its assemblies, working of machine and the 

method of operation has been covered in detail. To further enhance the usefulness of this 

book, list of critical spare parts, maintenance of machine and fault finding techniques with 

trouble shooting has been covered in a comprehensive manner. 

I congratulate Shri Prakash Upadhyaya and other co-authors wish them all the 

success. 

 

 

                                                                                                                     (SATISH KUMAR) 
                                                                                        Principal Chief Engineer  
                                                                                           North Central Railway 
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FOREWORD 

 

The hand book on UNIMAT” (UNIVERSAL TAMPING MACHINE) written by Shri 

Prakash Upadhyaya, Principal/IRTMTC, Shri Pramod Kumar Upadhyay Chief 

Instructor/IRTMTC, reveals the hard work done by the authors in summing up essence of 

various manuals, journals and catalogues with their vast experience in the field of track 

machines.  

The first publication Hand book on UNIMAT” covers the working of machine ,the 

method of operation, list of critical spare parts, maintenance of machine and fault finding 

techniques with trouble shooting in a comprehensive manner. It  is written in a simple and 

lucid manner. Track Machine officials will find it very useful in their day to day working.  

I compliment Shri Prakash Upadhyaya and other co-authors for his book and have 

full confidence that this hand book find its place as a reference guide on Track Machine 

technology. 
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FOREWORD 

I have glanced through the first edition of the “Handbook on UNIMAT” by Shri 
Prakash Upadhyaya Principal IRTMTC and his faculty members. They have worked hard 
to cover various aspects of UNIMAT. They have tried to cover each and every area of 
knowledge about UNIMAT, from technical details of UNIMAT to optimum use of it on site, 
in a very systematic and meticulous manner. The book encompasses a broad spectrum of 
chapters pertaining to the UNIMAT, such as concept of maintenance tamping, working 
principle, general major assemblies and their functions, power transmission system, spare 
parts, maintenance schedule & troubleshooting. 

This book contains vital information for end users to operate, maintain and face 
troubles during work in field. The three chapters named as troubleshooting techniques, 
operation procedure of machine and method of data feeding are very helpful for beginners 
as well as experienced staff in the real field of work. This book is a great effort to bring all 
information about UNIMAT at a same place.  

I believe the book will be of immense help for the track machine staff regarding 
UNIMAT and hope that other important track machines like Duomatic and BCM shall also 
be covered as same pattern in future. 

I wish the authors all success in their Endeavour. 

     

                                                                   

                                              Chief Engineer Track Machine 

 

 

 

 

 

च  काश गु ता 
मु य इंजी नयर ैक मशीन 

Chandra Prakash 
Gupta 

Chief Engineer Track 
Machine 
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PREFACE  
Track machines had been introduced over Indian Railway in 1963. Machines of earlier ages were based on 

mechanical engineering. A great leap in technology has been taken in 1984 when first 07 SERIES UNIMAT 
had been introduced. 08- series type points & crossings tamper UNIMAT-08-275 is supplied by M/S Passer 
(India) in year 1989-90 which was modified version of 07-series points & crossings taming machine and 
next improved Model of 08-series points & crossings taming machine UNIMAT 08-275-3S and UNIMAT-08-
475-4S is supplied by M/S Passer (India) in year 1993-94 and year 2009 respectively with new era of 
control system i.e. Programmable Logic Control (PLC) and Computer measurement system (CMS). 
  
UNIMAT is an excellent example of amalgamation of various engineering. Though people join track 
machines are from engineering background yet it is very tough for them to understand track machine 
without proper guidance. 
 
OEM provides various catalogues with its machines i.e. operator’s manual, spare part catalogue, drawings. 
These catalogues provide huge information about machine. But it is very tough to churn out fruitful 
knowledge from this pile of information.  That is why the service engineers are frequently called at sites. 
 
During my regular interactive discussion with various capacity staff of track machines during initial & 
refresher courses at ITRMTC, I have been able to identify their grey areas. So I have decided to brighten 
these grey areas in the light of knowledge. UNIMAT has been taken first because it is the first Turnout 
Tamping machine with advance technology which is being utilized for Turn tamping in Indian Railways. 
 
This handbook is a humble effort to bridge the gap between changing technology of Plasser & Theurer and 
knowledge of our staff. In this handbook it has been tried to provide required authentic information about 
each & every area of interest at the same place. It has useful essential information from different OEMS, 
RDSO & IRTMTC. 
 
After reading this handbook staff can understand anatomy of various UNIMAT Machines, working of its 
different assemblies, correlation among technologies, operation & maintenance of machine. Besides these 
this handbook has a separate section about troubleshooting which will help to rectify failures of machine 
during working.  
 
I am thankful to the faculty members of IRTMTC specially Mr. Pramod Kumar Upadhyay who have given me 
valuable information and support during compilation of this handbook. 
 
Since this is the maiden effort of writing a handbook by IRTMTC I humbly request to the users to solicit any 
error and intimate. Suggestions & questions from field staff to improve this handbook are always welcome.  
            At last after my considerably continuous long experience in Track machine organization in different 
capacity I am in a position to say that this handbook will certainly be helpful and is a good starting sparks in 
this field.  

  
Prakash  

Upadhyaya                                                                     
Principal IRTMTC 
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Objectives of this Hand Book 

 

 To understand the tamping requirements of Turnout. 

 To understand the working principle of turnouts. 

 To understand technical features of UNIMAT machine 

 To understand working parameters of UNIMAT machines 

 To know the difference between different type of UNIMAT machines 

 To know the working system of various type of UNIMAT machines 

 To know the operation procedure of UNIMAT machine 

 To analyze and rectify failures on machine 

 To develop ability to search correct part number of spares from catalogue. 

 To know the various maintenance schedules recommended by OEM & RDSO    

and their importance. 

 To know the various important guideline for optimum utilization of UNIMAT 

machines 

 

 

 

 

 
 
 
 
 
 



 
A HAND BOOK ON UNIMAT 2015 

Index 
S. No. Description of item Page No. 

 
Part-A  Concept of Turn-out Tamping, working principle and history 

 
1. Maintenance Tamping of Turn-outs   1-9 
2. Working Principle 10-22 
3. Brief History of Track Machines 23-25 
Part-B  Introduction and Technical Features of various UNIMAT machines 

 
1. Introduction and Salient Features of UNIMAT Machines 26-28 
2. Technical Description of UNIMAT Machines 29 
3. Various assemblies of UNIMAT Machines 30-35 
4. Hydraulic System     36-38 
5. Pneumatic System 39-40 
6. Power Transmission system of UNIMAT Machines 41-43 
7. Electrical System 44-50 
8. ALC 51-53 

9. Central lubricating system and Limitations of UNIMAT-2S & 
3S 

54 

10. Difference between UNIMAT-2S,3S&4S 55-58 
Part-C   Maintenance Schedule & Troubleshooting 

 
1. Maintenance schedule by RDSO and its Importance 59-71 
2. Maintenance Schedule by OEM 72-76 
3. Original filling working stock of UNIMAT-2S,3S&4S 77 
4. Recommended values of test parameter. 78 
5. Troubleshooting Procedure 79-106 

Part-D  List of Critical Spare Parts 
 

1. List of critical spare parts of UNIMAT- 2S&3S  107-122 
2. List of critical spare parts of UNIMAT- 4S 123-133 

Part-E   Machine Operation, Safety items and list of spares & tools  
 

1. Operation Procedure of Machine(Starting, Driving & Working)  134-141 
2. List of safety items 142 
3. List of spares and tools kept in machine store 143 

Part-F    Safety guide line for operation & maintenance and advance track m/c 
 

1. Safety guideline for operation & maintenance of  machines 144-145 
2. Don't & Do's for machine operations 146-150 
3. Advance UNIMAT Machines used in other Country 151 

Bibliography 

  

 



 

1 

 

MAINTENANCE TAMPING OF TURN-OUTS 2015 

 

MAINTENANCE TAMPING OF TURN-OUTS 

INTRODUCTION 

Turnouts can simply be defined as an arrangement of points and crossings which 
enable the movement of train from one route to another i.e. 
from one track to another track. These are the basic requirements of railway track for 
the development of rail network. A turnout has three basic features:   

1. A switch (set of points) that divert the vehicle towards the chosen track;  

2. A crossing  that  allows a vehicle’s  flanged  wheels to cross 

the path of the other track ,and  

3. A curve i.e. lead rail that provides the required change of direction. 

  

Due to joints and movable fastenings, turn-outs are the weakest location of railway 
track and hence the structure of a turnout is far more complicated and expansive as 
compared to straight track. Therefore safety becomes the main consideration in the 
design and maintenance of turn-outs. Involvement of other S&T equipments, further 
make the turn-out very critical from maintenance point of view.  

Due to introduction of PSC sleepers and longer switches, turnout structure has be-
come very heavy and increase in traffic load and speed further makes the mainten-
ance of turn-outs very critical.  

Therefore engineering officials should devote careful and continuous attention to-
wards the efficient upkeep of these structures to achieve good and smooth running 
of trains. 

Maintenance of turnouts needs more attention as compared to the straight track due 
to its complicated feature. Any small negligence in the part of maintenance may lead 
imposition of speed restriction or may endanger safety of running trains. 

To reduce the requirement of traffic block and improve the retentivity of desired track 
parameters on turn-outs, track machine operators must understand the special fea-
tures of turn-outs in addition to tamping principles. They should also know the vari-
ous pre-block, during block and post block activities that affect the quality output of 
UNIMAT machine. 
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TURN-OUT - SPECIAL FEATURES 

Track machine operators of UNIMAT have the responsibility of correcting the align-

ment and level defects of turn-outs by using UNIMAT machine. Therefore they must 

be aware of the basic feature and various important components of turn-out struc-

ture. 

 

 

Important Components and Terminology 

Tongue rail: Tongue rail is a tapered movable rail.  

Stock Rail: It is running rail against which a tongue rail operates. 

Points: It is a set of a pair of tongue rails with their stock rails. 

Switch: It is a complete assembly of a pair of tongue rails and stock rails with ne-

cessary connections and fittings.  

Heel of switch: It is an imaginary point midway between the end of the lead rail and 

the tongue rail.  
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Switch angle: It is the angle between the gauge face of the stock rail and that of the 

tongue rail at the theoretical toe of switch in close position. In case of curved switch-

es, it is also known as entry angle. 

Throw of switch: It is the distance by which, a tongue rail moves at its toe from its 

closed to open position.  

Theoretical toe of switch: Theoretical toe of switch is the point of intersection of the 

gauge lines of a tongue rail at its point and its stock rail in closed position.  

Actual toe of switch: The thin tapered end of the tongue rail is called actual toe of 

switch.  

Heel Divergence: It is the distance between the gauge lines of stock rail and the 

tongue rail i.e. the clearance between these two rails plus the width of the tongue rail 

head.  

Crossing: It is a device introduced at the location where two gauge faces have to 

cross each other to permit the wheel flanges of rolling stock to pass from one track to 

another track. 

Theoretical nose of crossing (TNC): It is the theoretical point of intersection of the 

gauge lines of a crossing.  

Actual nose of crossing (ANC): It is the point at which the spread (opening) be-

tween the gauge lines of a crossing is sufficient to allow for an adequate thickness of 

the point, from consideration of manufacture and strength.  

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

closest.  

Lead of turnout: Lead of turnout is the distance from the theoretical nose of the 

crossing to the heel of the switch measured along the straight.  

Overall length: Overall length is the distance from the end of stock rail to the heel of 

the crossing measured along the straight.  

Number of a crossing: It is defined as the ratio of the spread at the leg of the cross-

ing to the length of the crossing measured from its theoretical nose.  

Flange way clearance: It is the distance between the adjoining faces of the running 

rail and the check rail near the crossing.  
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Principle of Tamping 

Non-synchronous (asynchronous) equal pressure principle is used for tamping. As 
per this principle, all tamping tines (Tools) apply the same pressure to the ballast, 
independent of their movement in the ballast bed. That means an equalization of the 
surface pressure on all tines, and allows them to move independently in the ballast 
bed, equivalent to the resistance. 

During tamping process, tamping tools penetrate the ballast and perform a closing, 
squeezing, movement. A sinusoidal vibration is superimposed on this squeezing 
movement. 

The criterion of the asynchronous equal-pressure tamping is not the distance cov-
ered by the tamping tools, but their effective tamping forces. This means that each 
individual tamping arm with its tamping tines squeezes, until the preset optimum 
tamping pressure reached. 
 

 
 

FUNCTIONAL PARAMETERS OF TAMPING  

The most important factors influencing the quality of tamping (ballast compaction) 
are: 

1. Vibration frequency  
2. Tine amplitude     
3. Squeezing pressure    
4. Squeezing time     
5. Tamping depth     
6. Track lifting 
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Vibration frequency &Tine (tamping tool) amplitude     

Detailed studies have proven that the frequency and the amplitude of the superim-
posed vibration have a substantial influence on tamping quality. Study shows that  

the best compaction values and the highest durability of the track position are 
achieved when the optimum vibration frequency of the tamping tine plates is 35Hz  

and amplitude is 5 mm. At frequencies higher than 35 Hz “liquefaction” of ballast oc-
curs and at frequencies above 40Hz the ballast flows past the tamping tine plate. 

Squeezing pressure    

When using the asynchronic pressure vibration tamping method, the work process is 
only finished when the preset squeezing pressure is reached. For turnouts, IRTMM 
recommends tamping pressure values between 135 – 140 kg/ sq.cm. 

Squeezing time 

A minimum squeeze time is required to make the necessary tamping pressure effec-
tive. Based on the studies Plasser & Theurer suggest an optimum squeezing dura-
tion, depending on ballast conditions, around 0.8 to 1.2 seconds.  

Tamping depth     

Tamping depth is free space between the top of the tamping tine plate and the slee-
per base. If the depth is insufficient i.e. too low, the tamping tines will push the bal-
last stones against the sleeper flank and no compaction will be achieved, in addition 
sleepers and tamping tines may get damaged. If tamping depth is too large, the 
sleeper compaction will be uneven and incomplete. The optimum range of the tamp-
ing depth, depending on grain size, is in the range of 15-20 mm.  

Track lifting 

When the tamping tools penetrate the ballast bed, they have to displace the volume 
of the tamping tools in the ballast bed. In addition some voids or space is also re-
quired for rearrangement of ballast bellow the sleeper. The lifting of track, preceding 
the tamping, creates that required voids under the sleepers, which enables the bal-
last bed to form a new structure. Therefore track lifting is important requirement for 
the even compaction process. 

No lift, or insufficient basic lift, prevents a satisfactory structure, and also does not 
permit an effective rearranging of the ballast and will lead to unevenly compacted 
sleeper beds and can even lead to the feared centre bound sleepers. 

Too large a lift cannot (even after repeated tamping manoeuvres) produce an evenly 
compressed, load bearing ballast structure, due to the limited working area of the  
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tamping instruments. In such cases, several lift and tamping procedures and addi-
tional ballast will be required to build up the required height of ballast in several lay-
ers. 

After discussion on the principle and functional parameters of tamping, importance of 
pre-requisite works, various pre-block, during block and post block activities are dis-
cussed in following chapter.  

TURN-OUT TAMPING BY “UNIMAT” MACHINE 

Turn-out is a very complicated track structure and is connected with the straight 
track. Therefore to have smooth and safe entry /exit from straight track to turn-out 
and vice versa, tamping should be planned to cover sufficient length of approach 
track. In case of the turnout leading to loop line, the turn in-curve should also be 
tamped.  

IMPORTANCE OF PRE-REQUISITE WORKS 

In Indian Railways, due to growing traffic density and increasing speeds the availabil-
ity of maintenance blocks are limited and situation is becoming critical day by day. 
Therefore our aim should be to reduce the requirement of blocks. Being a field staff 
this objective can be achieved only if best maintenance practice is followed. 

Best maintenance practice means ensuring some pr-requisite works which are ne-
cessary to eliminate those existing or developing defects which cannot be removed 
by track machine and if not done, affects the quality output of machine adversely.  

Now-a-days since the tamping is done by the track machines, it becomes very im-
portant for track machines operators that the basic important pre-requisite and pre-
block activities whether it is to be done by p-way staff or track machine staff is en-
sured up to maximum possible extent. 

PRE-REQUISITE WORKS BEFORE TAMPING 

Important pre-requisite works before maintenance tamping are as discussed below: 

 Turn-out surveying 
 
For determination of correction values to achieve the target profile Layout including 
spacing of sleepers as per relevant drawings should be ensured. High points on the 
turn out and approaches should be determined and general lift should be decided, 
otherwise it may not be possible to achieve desired turn-out geometry by machine 
itself.  
 Ensuring firm bracing between rail and sleeper 
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Firm bracing between rail (switch, lead rail and crossing) and sleeper should be en-
sured. Replacement of defective fastenings, pads and other elements should be 
ensured; otherwise uniform packing and desired track parameters may not be 
achieved.  

 Replacing defective crossings and sleepers  
 

Worn-out / cracked crossing should be reconditioned / replaced and bent / worn-out 
sleepers below the crossing should also be attended. 

 
 Ballast bed attention 

At most of the turn-outs it has been observed that sufficient ballast cushion is not 
available. Therefore sufficient Ballast cushion (min. 150 mm) for proper tamping 
should be ensured. 

 Track drainage should be improved for better retentivity of packing 

PRE-BLOCK OPERATIONS (MAINTENANCE TAMPING) 

Following pre-block activities should be ensured for better quality and effective 
utilization of traffic blocks.  

 Availability of S & T staff. 

 Removal of S&T fixtures, wooden blocks and joggled fishplates. 

 All obstructions such as signal rods, cable pipes, which are likely to obstruct 

the tamping tools should be clearly marked and made known to the operator 

before the start of the work. 

 In electrified sections, the earthlings bond should either be removed or prop-

erly adjusted for tamping. 

 Depending upon the track geometry, ballast condition and the constraints of 

S&T gears, lift should be decided. However it should be minimum 10 mm at 

the high points for effective tamping. 

 A longer distance in the approach is taken for maintenance to get better re-

sults when the unevenness of the track is substantial. 

 When heavy sags/dips are noticed in the crossing portion, supporting the 

crossing with blocks and special treatment may be necessary.  
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DURING - BLOCK OPERATIONS  

 Tamping should be started from approach of at least 50m length on either 
side of turn-out. 
 

 While packing on turnout, main line is to be tamped first.  
 

 During tamping on main line, all the necessary correction of alignment and 
level should be made. 
 

 The additional lifting arrangement (third rail lifting) provided on machine 
should be used to lift the turnout side rail, while tamping on mainline portion.  
 

 The sleepers of lifted end should be adequately supported on wooden 
wedges till it is tamped.  
 

 While tamping on the turnout side, only tamping without lifting and lining shall 
be done, otherwise the alignment and level corrected earlier during tamping of 
main line portion shall get disturbed.  
 

 Squeezing Time :   
 0.4 – 0.6    seconds   (As Per IRTMM-2000) 
 0.8 – 1.2    seconds   (Plasser Recommendation) 

 Zero Depth setting 

 

 

 

 

 Squeezing (Tamping) Pressure 

The tamping pressure setting should be equal on both side and should be 
adjusted according to the type of sleeper. For PSC sleeper it should be be-
tween 135 – 140 kg/ sq.cm and for ST sleepers / wooden sleepers between 
110-115 kg/ sq.cm 

The gap between top edge of the tamping blade and the bottom edge of the 
sleeper in closed position of the tamping tool should be as under: 

 Metal sleeper (Hollow bottom)  : 22-25mm 
 Flat bottom sleeper    : 10-15mm  
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 Tamping Tools 
 No Missing Tools 
 The tamping tools should not be loose or worn out.  
 The wear on the tool blade should not be more than 20% of its 

area.  

Other important points to be kept in mind during block working are as follows: 

 A ramp of 1 in 1000 shall be given before closing the day's work and obliga-

tory point.  

 The next day's work shall begin from the point of commencement of previous 

day's ramp. 

 If work is to be done during night, sufficient lighting at work site should be en-

sured. 

 In case there is hindrance to achieve adequate penetration of tools in the bal-

last, penetration assistance system should be used. 

 

 S&T and Electrical Departments should also be associated to complete their 

portion of work. 

POST-TAMPING OPERATIONS 

 Final track parameters should be recorded  

 Checking and tightening of loose fittings. 

 Replacement of broken fittings. 

 Filling of ballast in tamping zone area.  

 Ballast profile should be made as per standard. 

 The fixtures like check rails etc. removed during pre-tamping 

operation should be restored. 

Important Note:  

All pre-requisites, pre-tamping, during tamping and post tamping activities are very 
important  as ensuring of these activities not only gives the quality results but also  
results in economical utilization of these costly assets. 

As far as possible, the mainline and turnout side should be tackled in one pass. In 
case of unavoidable circumstances, if it is not possible, then the loop line side of tur-
nouts should be supported with wedges and kuchcha packing should be ensured to 
avoid bending of sleepers. 
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Working Principle 

 Working Principle of UNIMAT 

  UNIMAT  machine  do following important functions as under: 

1. Lining correction 

2. Longitudinal Level correction  

3. Cross Level correction 

For doing the aforesaid function, three systems are mainly used in UNIMAT Machine 
These systems are as under:  
(a) Lining system is used for lining correction. 

(b) Leveling system is used for longitudinal level correction, cross level correction. 

(c) Tamping system is used for packing of sleeper. 

 LINING SYSTEM 

    Single chord lining system is used in UNIMAT  wherein single wire chord is pneumati-
cally tighten in the centre of sensing trolleys and all the trolleys are pneumatically 
pressed against the datum rail along with vertical preload for measurement and cor-
rection of track geometry.  

 

  

 

 

  (Position of sensing trollies in straight track during 3/4 point Lining Methods) 

 It measures existing alignment errors and reduces or eliminates them with the help of 
the servo controlled hydraulic lining unit. This system can be used with following 
working methods: 

During 3 Point Lining Method 

During 4 Point Lining Method 

Working Direction 
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In both methods (4 point lining method & 3 point lining methods), there are two mode of 
working i.e. smoothening mode and design mode.  

Smoothening mode:.  
automatic correction of the geometry as per the features of the railway track. This mode 
is chosen when the existing geometry of the track is satisfactory. The tamping by UN-
IMAT in smoothening mode will reduce the defects in track geometry somewhat but will 
not completely eliminate them. In smoothening mode, 4 point lining method is normally 
used in curves if geometry of curve is not known.  
3 point lining method is normally used in straight track in smoothening mode due to fol-
lowing reasons: 
(i)   Error accumulation in 4 point lining method.  
(ii)  No requirement of calculation of versine & correction value as it is zero for straight 
track.  
  
Design mode:  
 
It is chosen when it is desired to bring the track to the desired geometry. In this method, 
existing track is measured, desired geometry solution is found out either manually or 
using computer program. 
In design mode, 3 point lining method is used in straight track as well as curves since 
desired geometry  can   be  fed in 3 point lining method only. 
Lining system depends upon the following systems as under, for their correct function-
ing during working: 

 

 

Single chord 
lining system

4-Point Lining
Method

Smoothening
Mode

Design
Mode

3-Point Lining
Method

Smoothening
Mode

Design
Mode

Laser
Mode
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4-Point lining method 

 General 

 In this case, the 4th trolley which is kept inside the machine is opened out and 
chord length increases.  Four points are now available as show in figure men-
tioned below.                            

 

The machine is working from point A towards point D. Point A & B have already 
been attended and point C is being attended.  

 

 

 

 

 

Working Direction 
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Trollies at A,B,C & D are pneumatically pressed against the datum rail. The 
wire chord stretched between A and D represents the reference line and the 
transducer which are fixed to the measuring trolley B and lining trolley C are 
connected to this wire by means of forks and the wire drives. 
 
The 4 point lining method works on the principle that if we measure versine at 
two fixed places on fixed radius curve (circular curve or straight having infinite 
radius curve) on a fixed chord length, the ratio of versine i.e.  H1/H2 will be con-
stant. This relation of i = H1/H2 is true for all circular curves irrespective of ra-
dius of curve as well as straight track. The UNIMAT measures actual versine at 
B i.e. H2 and calculate the theoretical versine at C (for fixed Radius H1 = i H2). If 
point A, B and D are on perfectly corrected geometry, point C can be brought to 
the perfectly corrected geometry with the help of actual measurement of H2.  
However, since the points A and B only have been attended so far and point C 
is being attended, therefore, point D may or may not be on perfectly corrected 
geometry (Circular curve or straight). 

 Smoothening mode in 4 point lining method 

 

 

 

 

 

 

Ideal line = 1   Before lining = 2  After lining = 3 

Actual Versine at C H1=  AC x CD 
                 2R 

Actual Versine at B H2=   AB x BD                                         
                 2R  

Versine Ratio    i   =  H1   =  AC x CD 

             H2       AB x BD 
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Presuming that point A & B have been brought to perfectly circular curve during 
tamping, but because of  
disturbed location of D (at front trolley), chord AD is shifted from ideal position. 
So measurement of H2 and H1 
 is vitiated. If we temp the curve as it is, we will not get a perfectly circular 
curve, but a curve (shown dotted) in  
between the existing curve and the design track. The track so attended will 
have a residual error (FR) which will be equal to the distance by which point D is 
out of circular curve divided by n. 

 FR = FD/n4point 

    Where FR = Residual error or left over error 

           FD= Initial alignment defect at front trolley. 

                n=   Error reduction ratio = (AD x BD)/ (AC x BC). 

           AD= Distance between Rear trolley to Front trolley. 

           BD= Distance between Measuring trolley to Front trolley. 

               AC= Distance between Rear trolley to Lining trolley. 

               BC= Distance between Measuring trolley to lining trolley. 

   Design mode in 4 point Lining Method:  

 
Although, 4 point lining method is not recommended for design mode tamping 
however if we want to get the designed track alignment as design mode of 
tamping, the location of point D on the designed track alignment is required to 
be known. For this, PWI carrying out the tamping must first measures the ver-
sines of exiting curve in advance and calculate the slews required at various 
stations to bring the same to design geometry. The slew calculated as above 
shall be written on the sleeper top along with direction of slew. During tamping 
machine JE/SSE will feed the slew values (FD) as written on track into the ma-
chine with the help of slew potentiometer. The machine will amplify FD to FD/n4 
point, which is equal & opposite w.r.t. the residual error (FD/ n4point). Thus er-
ror on account of the wrong positioning of point D will get rectified and we will 
get the design geometry at C.   
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Point Lining Method in transitioned curve :  

 Versine ratio H1 = i H2  hold good for fixed radius only i.e. circular curve or 
straight and works fully automatically however for transition curve of varying ra-
dius correction value (Vm & V value) have to be set. 
 
 Versine compensation value (V & Vm) for variable versine:   
When there is change in the curvature (in transitioned curve), the Versine ratio 
is adapted to the curvature by input of correction values called Versine Com-
pensation (V) values. It will be maximum (Vm), when machine completely enter 
in the transitioned curve and remains constant till complete machine is on tran-
sition curve. It depends upon radius of circular curve (R) and length of transition 
curve (L). It is calculated by putting value of R & L in the tables provided in the 
operating manual of UNIMAT. The Vm can also be calculated directly by formu-
la Vm = AC x CD x BC/6RL. The V & Vm values are fed manually to the Ver-
sine Potentiometer in the front tower.  
 

      

 

 

 

 

 

 

 

3-point lining method: 

    General:  In this case, the 4th trolley is folded inside the machine.  Three 
points are available as show in figure mentioned below. The machine is work-
ing from point B towards point D. Point B have already been attended and point 
C is being attended.  
 

 

Straight track Transition curve  
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Trollies at B, C & D are pneumatically pressed against the datum rail. The wire chord 

stretched between B and D represents the reference line and the transducer which is 

fixed to the lining trolley C is connected to this wire by means of fork and the wire drive. 

The 3 point lining method works on the principle that versine at any place on fixed ra-
dius curve (circular curve or straight having infinite radius curve) on a fixed chord 
length, same radius & having same method of measurement is constant. Hence, the  
 
theoretical versine is calculated by the formula as under & fed with the help of versine 
potentiometer provided at front cabin: 
 H=BC x CD x 1000/2R  
  
Where H= Versine of fixed radius curve in mm 
   BC=Distance between measuring trolley to lining trolley in mtrs. 
   CD=Distance between lining trolley to front trolley in mtrs. 
   R   = Radius of circular curve in mtrs. 
And the UNIMAT measures actual versine at C i.e. H1 and lined according to specified 
theoretical versines as calculated above. If point B and D are on perfectly corrected 
geometry, point C can be brought to the perfectly corrected geometry with the help of 
actual measurement of H1. However, since the point B only have been attended so far 
and point C is being attended, therefore, point D may or may not be on perfectly cor-
rected geometry (Circular curve or straight). 
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Smoothening mode in 3 point lining method:  

1. Ideal course of alignment   2- Before lining 3- After lining 

 

 

 

 

 

 

Point B on the lined track is located behind the machine. If the front chord’s end (point 
D) is located on the lining defect FD which result proportionate error FD/n3point at 
point C. Therefore a residual error FR = FD/n3point, will remains after tamping in 
smoothening mode.  

    Where   FR = Residual error or left over effort. 

         FD=Initial alignment defect at front trolley. 

                  n=Error reduction ratio = BD/BC. 

          BC= Distance between Measuring trolley to Lining trolley. 

          CD= Distance between Lining trolley to Front trolley. 

 

Design mode in 3 point Lining Method:  

 
If we want to get the designed track alignment as design mode of tamping, the 
location of point D on the designed track alignment is required to be known. For 
this, PWI carrying out the tamping must first measures the versines of exiting 
curve in advance and calculate the slews required at various stations to bring 
the same to design geometry. The slew calculated as above shall be written on 
the sleeper top along with direction of slew. During tamping machine JE/SSE 
will feed the slew values (FD) as written on track into the machine with the help 
of slew potentiometer.  
The machine will amplify FD to FD/n3 point, which is equal & opposite w.r.t. the 
residual error (FD/n3 point). Thus   error on account of the wrong positioning of 
point D will get rectified and we will get the design geometry at C.   
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3 point Lining Method in transitioned curve:  
3 point lining method hold good for fixed radius i.e. circular curve or straight and 
works fully automatically however for transition curve of varying radius correc-
tion value (HA HB HC HD etc value) have to be set. Same is explained in the 
chapter “method of data feeding in machine” 

 Calculation of versines on transition for circular curve with transition: 

 

 
Calculate H = 23617 /R, 
Calculate HV =23617/R*L, 
                          (23617 is System constant value= axb x 1000) 
 Calculate versine in section A, HA= KAC/ R*L, (KAC is Operation constant val-
ue) with the help of table provided in the operating manual of UNIMAT. 
 Versine increases from end of A to end of transition @ HV  per meter,  
Calculate versine in section B, HB=H-HD with the help of table provided in the 
operating manual of  UNIMAT. 
Calculate versine in section C, Hc=H- HA with the help of table provided in the 
operating manual of UNIMAT. 
(vii) Versine decreases from end of C to end of transition @ HV per meter, 
(viii) Calculate versine in section D, HD= KBD/ R*L (KBD is Operation constant 
value) with the help of table provided in the operating manual of UNIMAT. 

 Calculated aforesaid value should be fed by versine potentiometer. Direction of 
toggle switch to be kept always towards outer rail/higher rail side. 
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Versines for transitions in reverse curves 
 
The versine "HA" for the section "A" of the second (reverse) transition is ob-
tained by substructing the versine calculated for this section from the versine 
"HD" for the section "D" of the previons transition. 

        HA reverse = HD1 - HA2 

Design mode: - Design mode tamping should always be done in 3 point lining 
method only. In design mode tamping, Slew value/Fd value is calculated before 
tamping during survey of track.   

Survey for Alignment Correction 
 
(i) All the weld and rail kinks should be rectified/eliminated by dekinking or cut-
ting and welding, before measurement for alignment defects are taken. Hydrau-
lic jim-crows may be used for removing kinks. 
(ii) If curve badly out of alignment than realignment should be done. 
(iii) On curved track, versines should be measured on 20 m chord at 10m inter-
vals. The required slews at the stations are worked out taking note of the obli-
gatory points and interpolated to give slews at every alternate sleeper. The 
slews are then marked on alternate sleepers. 
On straight track, alignment should be measured on a 40 m chord  and required 
slew at alternate sleeper should be worked by measuring the offsets at every 5  
 
m interval and interpolating the offsets or slew can be measured directly by specially 
designed gazettes i.e. Scaled Sliding Table (SST).        

Leveling 
Two types of Leveling are 
Longitudinal level 
Cross level 
 Tamping Machine corrects the leveling error in the following two modes: 

 
 
(a)  Proportional or Compensation mode- 
In this mode, General lift over the Base rail is generally fixed and smoothening 
action takes place. Longitudinal level and Cross-level are not completely cor-
rected and the Machine leaves some error. Only short wave defects are re-
moved.  
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(b) Design or Precision mode 
 
In this mode instead of General lift, the target heights are fed over the Base 
Rail to rectify 100%  error. All long wave and short wave defects are fully re-
moved.  
 
Levelling and Lifting System 
 
It consists of two chord wires one for each rail, stretched tightly from Front 
tower (F) to Rear tower (R). Tamping machines rectify level defects in track by 
lifting it with reference to these levelling chords. Height Transducers are 
mounted on Middle feeler rods (M), which rest on track at the place where 
tamping is actually done and these are also lifted when the track is lifted. Both 
rails are controlled separately. For Cross-level/Super-elevation correction, Pen-
dulums (P) are provided. Only CSM & 3x are designed for twist correction also. 
Schematic diagram is given below: 

 
Height transducers provided on Middle feeler rod measures the gap between its 
zero level and chord wire. Base rail is lifted to eliminate this gap and other rail is 
lifted to bring specified cant between two rails, which is kept zero in straight 
track and a certain value on curved track. Values of unevenness and cant are 
fed through potentiometers. 
 
 
 
 
 
 
 
 

F M R 

P 

Chord Wire 

Chord Wire 
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R= Rear measuring point M = Measuring & correction point F = Front measuring 
point 

 In levelling process, front tower always remains on unlevelled track and rear tower on 
levelled track. Because of level defects in track at front trolley, front end of the chord 
goes out of its correct position equal to level offset at that point. Due to incorrect posi-
tion of the front end of chord proportional level error remains after levelling. Thus, the 
leveled track at M is having  

Level error = LF*a/(a+b) = LF/r,  
Where   LF = Level offset at front tower  &  r = Reduction Ratio = (a+b)/a 
 
General Lift: 

The amount of lift which is given to track while tamping to cover all undulations 
is called general lift. It is decided on the magnitude of the dips/peak generally 
available in the track. General lift should always more than the largest of dips 
which shall be ascertained by P.Way supervisor in advance. 
 

 

Base Rail: 
 
 
 
 
 
The datum rail for carrying out attentions to longitudinal profile and alignment should be 
selected as given below: 

1. On straight and single line, higher rail will be kept as base line. 
2. On straight and double line, non cess rail is kept as base line. 
3. In curve, inner rail is kept as base line 

 
Note: Direction of cant selector switch to be opposite to the base line. 
 

To be Lifted 

Existing Track 

5 mm 
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Design Leveling: 
 
Target height over base line is fed in general lift potentiometer instead of general 
lift. While working in design leveling the lifting required is carried out by Theode-
lite over the base line. 

 Front Input Panel of UNIMAT-2S & 3S for data feeding 

 

 

 

 

 

 

 

 

       

Note- Cant is also fed in working Cabin in UNIMAT Machine. 

                              

General  lift  
 Potentiometer Superelevation 

 Potentiometer 
     Versine 
 Potentiometer 

     Slew 
 Potentiometer 
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                            Brief History of Track Machines 

1950-80: From manual methods to full mechanization - From the very beginning, the 
railways were aware of the importance of track maintenance. In 1950s that machines 
were developed to do the work. Initially, between 1950 and 1980, efforts were con-
centrated on mechanizing heavy manual and on reducing construction costs. 

1950-1960: Mechanization of the heavy duty works Tamping and cleaning of ballast. 

1960: Development of multi-functional machines - Several work processes combined 
in one machine, starting with the first levelling and tamping machine and followed by 
the combined levelling, tamping and lining machine for plain track, switches and 
crossings. 

1965: Increased working speeds - Introduction of the first double sleeper tamping 
machine and the hydraulic high performance ballast cleaning machine 

1967 Introduction of complete machine systems - The mechanized maintenance 
train MDZ and the high speed track relaying train SUZ, the first track renewal using 
the assembly line method (not working on Indian Railways). 

Since1971: Further improvements in performance and quality - By designing on-
track machines as standard railway vehicles followed by further improvements in the 
quality of work resulting from the use of electronics, laser technology, computers and 
automatic work sequences. 
 
Brief History of Introduction of Track Machines Worldwide 
First On-Track Tamper was produced by Matissa of Switzerland which was founded 
in the year 1945. It produced and marketed only one type of tamper, model B-
60.Plasser and Theurer established their works at Linz Austria in the year 1953 and 
produced their first hydraulic tamping machine HGL for use on Austrian Federal 
Railways. They came into regular production line for the first tamping machine VKR 
01 in Cantilever design from 1955 onwards. Further, evolution of track machines is 
given below: 
 1960: First leveling& tamping machine VKR 04 
 1962: First switch tamping machine with tilting tamping tools WE 75 
 1963: First automatic lining machine with two chord measuring technique 
 1964: First hydraulic ballast cleaning machine RM 62 
 1965: First two sleeper tamping machine Duomatic 
 1970: First leveling& tamping machine in 07 series 
 1972: First leveling, lining & tamping machine for switches 07-275 
 1973: First welding machine K355APT 
 1975: Dynamic Track Stabilizer - a new technology for stabilization of tracks 
 1983: First continuous action tamping machine 09 CSM 
 1996: First continuous action 3 - sleeper tamping machine came into exis-

tence. 
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Introduction to On-Track Machines on Indian Railways 

Type of 
m/c 

Model 
No. 

Year of             
introduc-
tion on I R 

Speed 
Kmph 

Rate of 
Progress /  
effective hr 

Salient features 

Tamper 
single  
sleeper 

08-16-
Unomatic 

1985 
 
 

60 800 to 1000 
Sleepers 

Single chord lining. 
One end driving due 
to Mech. gear Box. 

Tamper 
double 
sleepers 

08-32-
Duomatic 

1986 60 1400 to 
1600 Slee-
pers 

-do- 

Conti-
nuous 
Tamping 
machine 

09-32-
CSM 

1989 60 2200 to 2400      
Sleepers 

ZF Gear Box. 
Satellite unit.  
Both end driving. 

Tamping 
Express-
Three 
Sleepers 

09-3X-
CSM 

2000 60  2800 to 3500 
Sleepers 

Two Engines. 
ALC & Laser. 

Tamper 
Double  
Sleepers 

08-32- 
New     

Duomatic 

2003 60 1800      
Sleepers 

ZF gear Box, ALC. 
Both end driving. 

Russian 
Tamper 
Double  

Sleepers  

VPR-
02M-18 

2004 60 2000     
Sleepers 

Computer in Front 
Cabin. 

Points & 
Crossing 
Tamper 

07-275- 
UNIMAT 

1984 40 1 Turnout in 
90 min.  

Tool tilting 850 out-
side &50 inside. 
Obsolete 

Points & 
Crossing 
Tamper 

08-275-2S      
UNIMAT 

1990 
 

60 1 Turnout Third (Working) cabin 
in the middle. 

Points & 
Crossing 
Tamper 

 08-275-3S      
UNIMAT 

1993 60 1 Turnout Cantilever for 3rd rail 
lifting. 
T/Unit can be turned 
up to 8½0. 

Multi     
Purpose 
tamper 

UNIMAT 
Compact- 
M 

1998 60 1 Turnout or 
600 sleepers 
on Straight 

Provision of Jib 
Crane. For Spot At-
tention.No Lifting 
Rollers. 

Dynamic 
Track   
Stabilizer 

DGS-
62N/62-
PLS 

1990 60 1 to 2 Km. To consolidate track 
by Controlled Set-
tlement 
1Pass=0.1Million T 

Ballast 
Cleaning 
Machine 

BCM 1970 40 - Obsolete. 
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Ballast 
Cleaning 
Machine 

RM-80 
KBC-600 

 

1989  650 Cum.  Deep screening of 
plain track.  
New M/cs also for 
Points & Crossings. 
2 Engines. 
Hydrostatic drive. 

Ballast 
Cleaning 
Machine 
for Points 
& Crossing 

RM-76 1992  550 Cum.  Deep screening of 
T/Out as well as 
plain track. Hydros-
tatic drive 

3Shoulder 
Ballast 
Cleaning 
Machine 

FRM-80 
KSC-600 

1992 
1986 

 550 Cum. Hydrostatic drive. 

Shoulder 
Ballast 
Cleaning 
Machine 

FRM-85 2004  550 Cum.  Waste Conveyor 
provided at front 
side. Engine shifted 
to rear side. 
Centre  Plough  pro-
vided. 

Ballast 
Regulating 
Machine 

BRM 66-4 
BRM C56-

3 

1989 50 
 
60 

1 Km. Profiling &     Dress-
ing of Track.      Hy-
drostatic drive.  

Track Re-
laying 
Machine 

PQRS 
2000-I (5T) 
& 201(9T) 

1972 5 1st hr  = 20P 
2nd hrs.= 17P 
3rd hrs= 14P 

5T load -9m panel. 
9T load -13m  panel.  

Track   
Relaying 
Train 

TRT 
P-811S 

1989-90 5 1 Km. in 2 Hr. 
40 Mts.  

For CTR/TSR. 

Machine 
for Turnout 
renewal  

T-28 1992 10 Depends on 
site         
conditions. 

For complete re-
newal of turnout.   

Mobile 
Flash Butt 
Welding 
Plant 

K-355 
APT 

1987 60 - Welded with gap 
3mm, rail are shorted 
by           32-35mm. 

Rail   
Grinding  
Machine 

SX-11 1990 60 - 8 Grinding stones on 
each rail.      Micro-
processor controlled 
hydraulic system. 
Removes   corruga-
tion 

Air &    
Vacuum 
Excavation  
Machine 

RAIL VAC 
10000/ 

4800 

- - 25m3/Hr Installation or repair 
of cable drainage 
pipes & other under-
ground  Equipment       
excavation for same 
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Points and Crossings Tamping Machine (UNIMAT) 

Introduction: 
  

In the starting of mechanization in Indian railway first 07-series type points & cross-
ings tamper     UNIMAT-07-275 was supplied by M/S Passer (India) in 1984 which 
was having 08 tamping tools and  was capable to tamp single sleeper along with lift-
ing and lining. At present it has been obsolete in all over Indian Railways. 
  
At present three types of UNIMAT machines are in use on all over Indian Railways. 
All these three types of machines have been supplied by M/S Passer (India).Detail 
features of all these three types of machines shall be discussed in subsequent pa-
ras.  
 

Types of UNIMAT machines in India: 
 

1.  08-275UNIMAT (UNIMAT-2S) 
  

2. 08-275UNIMAT- 3S 
 

3. 08-475UNIMAT -4S 
                                               

Salient Features of UNIMAT Machines  
Machine model wise salient features are being discussed one by one in the following  
paras 
 
Salient Features of 07-275 UNIMAT 

                     

 

 

 

 
At present time it has been obsolete in  
all over Indian Railways. 
 

 

 

  It has a 2 axle vehicle with a maximum     

driving  speed of 50KMPH. 

 It has 2 tamping units which can be  

       laterally displaced. 

 Each tamping unit has 4 Tamping tools  

 Tamping tools have the provision of tilting          

and can be adjusted to an angle of 15˚ 

in side and   85˚ outside. 

 This machine has single chord lining  

       system.  

 Maximum output one Turn Out in 1 hour 

30 minutes.  
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Salient Features of 08-275 UNIMAT: 

 

 

1. UNIMAT-08-275 has been intro-
duced in 
 Indian railway in year 1989-90. 
2. In Indian Railway Machine                         

Machine no. 8249 to 8260 is 08-275UNIMAT 
In Indian Railway these machines are  
also known as UNIMAT-2S  
 
 
 
 
 
 
 
 
 
 
 
 
 
Salient Features of 08-275 UNIMAT-3S 

 

 

 

 

08-275 UNIMAT-3S has been intro-
duced i Idian Railway in year 1993-
94. 

In Indian Railways Machine Series no 8261  
& above is 08-275 UNIMAT-3S.  
 
 
 

 This machine has 16 tamping tools 

     which can be tilted. 

 Main gear box - ZF 

 Three cabins i.e. front, rear & working 

 PLC control 

 Multicheck system 

 Two operators required in working 

cabin. 

 Double chord fixed leveling system. 

 Hook block for lifting  

 Self propelled maximum permissible  

    speed 60 ph as per RDSO. 

 In train formation maximum permissible  

    speed  40 kmph as per RDSO 

 Maximum output one Turn Out/hour. 

 Only three axles are powered 

 For lifting and lining tree stage valves  
    are used. 

 All four axles are powered.  

 Tamping units can be rotated 8.5  
    degrees on both sides. 
  
 3rd rail lifting arranged.  

 Lining and lifting: - By servo valve  

 Squeezing: - proportional valve  

 Intercom in all cabins 

 Maximum output:- one Turn 

Out/hour  

 which is Same as  08-275      

UNIMAT. 
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Salient Features of 08-275 UNIMAT-4S 

 

 

 

 
08-475 UNIMAT- 4S was introduced on                                                                                    
Indian Railway in year 2009. 
 

 

 

 

 

 

General View of 08-275 UNIMAT-4S: 

 

 

 

 

 

 
 
 
 
 

 

 2 bogies & one idle axle 

 2 Axles in each bogie.  

 Fully automatic tamping cycle (plain track)  

 Adjustment automatic system (SJA) system  

 ALC system.  

 4-rail tamping in addition to 3-rail lifting. 

 Output two turn out / hr.  

 CMS ( Computer Measurement System) 

 Universal Tamping Unit 

 4 working pedal 

 SPS Diagnosis system (PC Diagnosis   

Programme) 

 Four tamping units working independently. 

 Telescopic jibs to extend the outer tamping 

units. 

 Tamping units can be adjusted to slanting  

  sleepers from the operator’s seat 

 Additional engine for back up 

Diesel fuel tank 

Working cabin 
Diesel fuel tank 

Front sensing device  
& tensioning trolley 

Additional lifting   
assembly 

Lifting and lining         
unit 

Working  
Direction 

Front Cabin 
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Technical Description of 08-275 UNIMAT, UNIMAT-3S & UNIMAT-4S 

 
Description 08-275 UNIMAT UNIMAT-3S UNIMAT-4S 

Overall length 19170 mm 21400 mm 28370mm 

Height above rail level 3500 mm 3950 mm 3743mm 

Width 3020 mm 3200 mm 3000mm 

Wheel diameter 730 mm 730 mm 920 mm 
Wheel diameter, worn  
max 

680 mm 680 mm 850mm 

Total    Weight 44000 kg 
(Approx) 

70500 kg 
(Approx) 

84100 kg 
(Approx) 

 Lining base 20600 mm 22600 mm 24650 mm 
Leveling base 12210 mm 15580 15580 
Each axel load 

Approx 11000 kg 
Approx 173400 

kg 
Approx 1682 

kg 
Engine  Cummins NT 855L, 

 
Cummins KTA 

1150 L 
Same as 

UNIMAT-3S 

Rated power of Engine  320 HP @ 2000 
rpm 

473 HP @ 
2000 rpm 

350 kw @ 
2100rpm 

Additional engine - - Hatz and Kirloskar 
   Distance between axel 

bogies 
11500 mm 14000mm Bogie 1 to Bogie 2    

14000 mm 
Bogie 2 to Bogie 3 
6700 mm 

Wheel base of bogies 1500 mm 1800 mm 1800 mm 

Travel speed as per  
OEM 

80Kpmh 80Kpmh 80Kpmh 

Towing speed as  
per OEM 

100Kpmh 100Kpmh 100Kpmh 

Min. travel radius 100 m 100 m 120m 

Min. working radius 150 m 150 m 150m 
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Various Assemblies of UNIMAT Machines 

Engine: (08-275 UNIMAT) 

  

 .  

 

 

 

Engine:  (08-275 UNIMAT-3S) 

  

 

 

 

    Engine:  (08-275 UNIMAT-4S) :- Engine is same as new UNIMAT-3S. 

 

 

 

 

 

 

Additional Engine:- It is used for emergency backup. 

 

 

 

 Chassis Frame: 

Water cooled Cummins Diesel Engine  
Type- NTA 855 L with a continuous rating of  
approx 235 kW (320 HP) at 2000 RPM  
attached is an Air compressor.  
 
Six cylinder with turbocharger and after cooler.  
The engine is easily accessible from all sides. 

Water cooled MWM Engine with V-shaped 
and 12 cylinders. 
Model: TBD-232-V-12 
473 HP @ 2000 RPM 
In new machine Cummins KTA 1150 ,HP 
473 @ 2000 rpm.   
Which is same as 08-275UNIMAT 

 Type: KTA - 1150 – L turbocharged 
 Output:  350 kw/2100rpm. 
 No. of cylinder-       6 in line 
 Cubic capacity-        1845cc  
 Compression ratio-6.7:1 
 Firing order-  1-5-3-6-2-4 
 Valve clearance-        

0.76mm (inlet valve) 0.69mm (ex valve) 
 Lube oil pressure -     

1.5bar at ideal speed&7 bar at working 
speed. 

 Make-Hatz and Kirloskar 
diesel  

 Type-DA16  1B 40 
 Output-6.8 Kw @ 3000 rpm 
 Cooling-Air-cooled 
 Stroke-Four-stroke 
 Cylinder-1 cylinder  
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Frame & Under Carriage: 

 

 

 

 

 

Under Carriage and Suspension: 

 

 

 

 

 

Axle support 

  

 

 

 

 

Gear Boxes: 

(i)   Z F gear box:- 

. 

 

 

 

 

An axle support with stroke adjustable  
cylinder is fitted on all the axles. These 
are acting between the axle bogie 
crossbeam & the chassis frame as 
machine supports   during work. 

This is a new era gearbox, which works on the principle 
of fluid coupling.It is used in UNIMAT-2S,  
UNIMAT-3S and It has a hydraulic clutch system, which 
can be engaged/disengaged electro hydraulically.  

It provides eight speeds (four forward & four reverse) 
on machine. Without it, it is very troublesome to drive 
machine from both cabins.  

It replaced the cumbersome mechanical arrangement 
for mechanical driving and made driving a pleasure. 

Sturdy welded construction of rolled 
steel profiles and steel sheets 
manufactured according to the 
most modern welding techniques 
and manufacturing methods.  
 

The frames designed to meet the 
special requirements imposed by 
the lifting and lining forces on the 
heaviest permanent way material 

The Machine is equipped with two bogies  
and connected with the bogies by means of  
robust kingpins.  
The machine is suspended on the bogie  
by means of one coil spring with a shock     
absorber inside on each bogie  frame.  
Bogie -axel suspension is carried out  
by means of MEGI – spring. 
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(ii) Distributer gear box :- 

 

 (iv) Axle gear box:  

 
 

 

 

 

 Tamping Unit: ( 08-275 UNIMAT  and  08-275 UNIMAT-3S) 

 

 

 

 

 

 

 

This gear box is used for the purpose of power 
transmission. With the help of this distributor 
gear box, power is taken from ZF gear box and 
distributed to  different axles by cordon shafts. 

But In 08-475 UNIMAT-4S distributer gear box is 
in built with reduction gear box. 

Axle gear box consists of a crown gear and tail 

pinion. The crown gear is mounted on the driv-

ing axle while the tail pinion is attached to the 

cordon shaft from the distributor gear box and 

gives drive to crown gear. 

Tamping Unit of 08-275 UNIMAT & 08-275     
UNIMAT-3S are same.But In 08-275 UNIMAT-3S 
tamping unit can turn 8.5° in either direction to 
tamp slanting sleepers.  Two independent tamp-
ing units are attached to the machine frame just 
in front of the axle by means of vertical guiding 
columns.  

The units carry a total of 8 tamping tools ar-
ranged in pairs for the tamping of one sleeper. 
Lateral movement of tamping unit is achieved 
through hydraulic cylinders so that each tamping 
unit can be positioned over the portion to be 
tamped. The guide columns are supported on 
rubber taper adapters. When required they are 
tightened (removing spacers). 

It has 8 nos. tools tilting hydraulic cylinder. The 
tamping arms are in three parts & tool holding 
parts may move inside or outside with the help of 
tool tilting cylinder. Due to this arrangement each 
tamping tool may be tilted 15° inside and 85° 
outside.  
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Universal Tamping Units: (08-475UNIMAT -4S) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                 Tamping unit in split mode 
 
Parts of Tamping Unit: 
1. Outer tamping unit r. h. s. 

2. Locking device, tamping unit vertical  locking 

3. Proximity switch, vertical  locking   (indication) 

4. Tamping arm lubrication filler cap 

5. Tamping unit depth transducer (potentiometer) 

6. Tensioning bolt, tamping unit frame  

7. Tamping unit frame locking  device, front 

8. Tamping unit frame locking device, rear 

This machine is equipped with universal tamping units capable of working on Turn 
Outs and on plain track. 
 

The tamping unit of the Unimat 08-475 4S consist of 4 tamping unit parts, each with 
4 tiltable tamping tools. The two outer tamping unit parts can be slewed laterally to 
the track on telescopic arms. It is possible to slew these two tamping unit parts 200 
mm to the inside and 1500 mm to the outside of the machine. The two inner tamping 
unit parts can be slewed on guide columns 200 mm to the inside and 640 mm to the 
outside of the machine. All tamping unit parts can turn 8,5° in either direction to tamp 
slanting sleepers. It is possible to tamp the branching track along with the main track 
in one operation. The tools may be set up to an angle of 15° inwards and 85° out-
wards form their normal vertical position. 
 
Fully automatic tamping cycle (In 08-475UNIMAT -4S) 
 

The tamping units work either automatically or are controlled by the operator using 
pedals. When  using  the  automatic  control  the  following  operations  are  carried  
out  fully  
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automatically by means of a self actuating pressure switch and an electronic control    
circuit. 
 

1. Lowering of tamping units 

2. Squeezing of the tamping tools (tamping) 

3. Opening of tamping tools and lifting of tamping units 
 

Adjustment automatic SJA (In 08-475UNIMAT -4S): 
 

This semi-automatic control is used for re-adjustment of the outer tamping unit parts 
in the area of long sleepers of Turn outs. The SJA provides quick positioning of the 
tamping tines after forward movement of the UNIMAT- 4 S and can be activated on 
the left or right side of the machine. A steel chord is extended between the outer 
tamping unit pars, which is the reference line for the system. The inner tamping unit 
parts are equipped with receivers scanning the steel chord. 
 
If the inner tamping units are positioned by the operator, after forward movement of 
the  
machine, the SJA readjusts the telescopic arm of the outer tamping units. So the 
tamping tools can be quick and easily adjusted according to the sleeper position in 
the Turn Outs. 
 

Tamping System: 
 

High Pressure Vibration Tamping by the Non-synchronous Pressure Vibration Tamp-
ing Principle. All tamping tools exert the same pressure on the ballast, independent 
of their movement. This means a perfect equilibrium of forces between the individual 
tool pairs, by what the specific surface pressure of tools is equal. The movement of 
the tool pairs is completely independent, according to the resistance encountered in 
the ballast.  

The tamping tools are laterally tilting to allow the tamping of all areas in a switch. 
During tamping, a resistance is build up in front of each pair of tools. Once the resis-
tance reaches the preselected pressure, the corresponding tool pair stops automati-
cally. The other tools continue to work until they to encounter the same resistance in 
the ballast.  

Vibration: 

 

 

 

 

 

The vibratory movement is initiated by an eccentric 
shaft driven by a hydraulic motor. Piston rods pivoted 
on the shaft, transmit the eccentric movement to the 
swing arms, which in turn engender vibratory move-
ment of the tamping tools  
Vibration shaft revolution: approx 2100 rpm 
Frequency of the tynes : approx 35 Hz 
 Amplitude: Approx 10 mm  
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Lifting & Lining Unit 

Lifting and lining unit is same for all UNIMAT machine. In these machines lifting and 
lining unit are used in mono block type having hook in both side & two Nos disc 
clamp roller in each side to lift the track. This unit may be displaced along the rail di-
rection for ±200 mm. 

 

 

 

 

 

 

 

Track may be lifted either by hook by disc clamp roller. The lifting and lining unit is 
located in front of the tamping units. Two hydraulic cylinders, attached to the chassis 
by joints, and whose piston rods are connected with the frame of the lifting clamps, 
lift the rail. The hooks are manually controlled in switch areas and automatically in 
plain track, also the roller clamps.  

Lining errors are detected by the Passer one chord system and electronically trans-
mitted to the control.  

Additional lifting Unit for third rail :( In 08-275 UNIMAT-3S) 
 

 

 

 

 

Additional lifting Unit for third rail: (In 08-475 UNIMAT-4S) 

 

 

 

 

 

It is adjusted from outside the machine by remote 

control. 

1  Additional lifting device extension arm 

 2. Limit switch for extension arm in locked position 

 3 .Lifting rope additional lifting device  

 4.  Bracket for lifting rope fixation(transport position) 

 5 . Additional lifting device 

 It is adjusted in working cabin by machine operator. 
 
This device serves to execute an automatic addi-
tional lift for a S & C without support on the ballast 
bed. Depending on the direction of work of the tamp-
ing machine, the lifting device may be used on the 
left or right side of the machine next to the combined 
lifting and lining unit. 
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Hydraulic System 

The working of machine is hydraulically controlled. This machine has a very sophisti-
cated hydraulic system which consists of pumps, motors and various valve and cy-
linders. Detail description of these hydraulic components shall be discussed one by 
one. 

      
Hydraulic Pump 
Different type of pumps has been used on different type of machines. Details of vari-
ous type of pumps used on machines has been tabulated machine model wise as 
below.  

 
Description of hydraulic pumps on 08-275 UNIMAT  
 
S. No. Pump Location Working pressure Work 

1. 38 × 22 
GPM 

  On ZF 
Gear Box 

38GPM 120 - 140     
bar 

Supply for main System 
22GPM 

2. 20 × 17 
GPM 

On ZF 
Gear Box 

20 GPM 150 bar Vibration (left side) 

17GPM 
150 bar 

Z F Oil Cooler Motor 
and both  Hydraulic oil 
Cooler Motors  

3. 20× 22 
GPM 

On ZF  
Gear Box 

20 GPM 150 bar Vibration (Right Side)  

22 GPM 150 bar Squeezing and rail 
clamp 

 

Description of hydraulic pumps on 08-275 UNIMAT-3S 

S. No. Pump Location Working pressure Work 

1. 38 × 17 
GPM 

On ZF Gear 
Box 

38 GPM 120 - 140    
bar Supply for main System 17 GPM 

 

2. 

25× 25 
GPM 

On ZF Gear 
Box 

25GPM 150 bar Vibration (left side) 

25GPM 150 bar Vibration (Right Side) 

3. 20×14 
GPM 

On ZF Gear 
Box 

20 GPM 150 bar 
both Hydraulic oil     
Cooler Motors  

14 GPM 150 bar ZF Cooler and Engine 
radiator motors 

4. 20 LPM  
20 LPM  Squeezing, rail clamp 

and Tool tilting 
        
     Note:-  In new 08-275 UNIMAT-3S  three triple pump are used. 
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Description of hydraulic pumps on 08-475 UNIMAT-4S 
 

S. 
No 

Pump Location Working Pressure Work 

1. 

38 × 22 × 14 
GPM 

On ZF Gear 
Box 

38 
GPM 

120-140 
bar 

Supply for main System 

22 
GPM 210 bar 

ZF, hydraulic oil motor 
and two alternator 

14 
GPM 210 bar 

Two AC and engine  
 radiator 

2. 

24× 14 × 14 
GPM 

On ZF Gear 
Box 

24 
GPM 

120-140 
bar Supply for main System  

14 
GPM 

185 bar 
Vibration (left side) 

14 
GPM 185 bar Vibration (Right Side) 

3. 

20 × 14 × 14    
GPM 

On ZF Gear 
Box 

20 
GPM 

150 bar High pressure squeez-
ing ,rail clamp and  
hook 

14 
GPM 

185 bar Vibration (left side) 

14 
GPM 

185bar Vibration (Right Side) 

4. 24 LPM On additional  
engine  

24 LPM 130 bar  For back up 
 

 
Hydraulic motors on different UNIMAT machines 

 

 

 

 

 

 

-   

 Accumulator: 

 

 

Motors on 08-275 UNIMAT-2S 
 
7 motors are used on this ma-

chine which is as under. 

Vibration motor -    2 nos. 

Driving motor    -     2 nos. 

Hydraulic oil cooler - 2 nos. 

ZF cooler motor -   1 no 

Motors on 08-275 UNIMAT-3S 
 
9  Motors are used on this machine: 

 Vibration motor            -   2 nos  

Driving motor                       -   3 nos 

Hydraulic oil cooler              -     2 nos 

ZFcooler motor                     -     1 no 

Water cooler motor                -  1no.  

 

 Motors on 08-475 UNIMAT-4S 
 

13 Motors are used on this machine: 

Driving motor                           – 3 Nos. 

Vibration motor                       – 4 Nos. 

 For AC                                    - 2 Nos. 

 Engine Radiator motor            –  1 No. 

For alternators                          – 1 No. 

hydraulic Cooler & ZF Cooler     - 2Nos 



 

38 

 

HYDRAULIC SYSTEM 2015 
 

Accumulator 

 

 

 

 

 

 

 

 
 
 
Accumulators on 08-275 UNIMAT            Accumulators on 08-475 UNIMAT-4S      

 & 08-275 UNIMAT-3S: 
  

 

 
 

 
Special Valves on UNIMAT-2S, UNIMAT-3S & UNIMAT-4S: 
 
S. No Valve Quantity Work 

1. Proportional Valve  
(In UNIMAT-2S & 3S) 

2 Nos. For Tamping Unit Up/Down Control 

Proportional Valve  
(In UNIMAT- 4S) 

2 Nos For Tamping Unit Up/Down Control  

2. 3 Stage Valve 
(In UNIMAT- 2S) 

4 Nos. For Track Lifting 

2 No. For Lining 

3. Logic Valve 02 Nos For Hook Lifting/Lowering 

4. Servo Valve  

(In UNIMAT-3S & 4S) 

2Nos. For  Lifting 

1 No. For Lining 

5. Logic Valve 02 Nos In UNIMAT-2S & old UNIMAT-3S   
machine for Hook Lifting/Lowering 

 
Note- Pilot operated check valve are used for Hook Lifting/Lowering in place of    

logic valve in new UMIMAT-3S and all UNIMAT-4S machines. 

In many hydraulic circuits, the demand of pres-
surized oil is not constant. The demand of pres-
surized oil may be temporarily so great that 
pump cannot supply it alone and one or several 
motions will be starved of oil and machine will 
slow down or the system pressure will drop or 
both.  
One way is the large pump may be provided to 
supply the maximum demand need by the sys-
tem. But it is expensive in both, the initial and 
running cost. The better way is to use a pump 
which can supply the average demand of oil and 
put one or more accumulators in the system. The 
pump can recharge the accumulator during the 
idle period. 

32 liters capacity nitrogen pressure  
85  bar for system pressure – 1 No. 

20 liters capacity nitrogen pressure 
100 bar for high pressure – 1 No. 

32 liters capacity nitrogen pressure 85  
bar for system pressure. – 2 Nos. 

20 liters capacity nitrogen pressure 85 bar 
for high pressure – 1 No. 
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Pneumatic System: 
 
The pneumatic system essentially consists of compressor with filter, cooling circuit, 

pressure regulator, air containers, water separator, air lubricator as well as brake 
and Control valves. An air dryer is integrated in the pneumatic system. 
 

Pneumatic System in 08-275 UNIMAT, 08-275 UNIMAT-3S  

:  

 

 

 

 

Note:- In UNIMAT-3S compressor is separately connected in MWM engine. 

Pneumatic System in  08-475 UNIMAT-4S:  

 

 

 

 

 
 
 
 
Brakes: 
 

Pneumatic Brake system:   
A pneumatic brake system is fitted on each axel per bogie one sintered type brake 

block is acting per wheel. The brake lever system is fitted to the bogie and con-
nected via draw bars and reversing bars with the brake cylinders (BG 12” at the front 
and rear bogie).  
 

The machine is equipped with an indirect train brake system with KE-valve and 
connections for train braking system allowing the machine to be braked by the 
traction  vehicle during transfer two driver’s brake valves. A driver’s brake valve each 
in the front and rear cabin allow the braking of hauled wagons in combination with 
the indirect train braking system. 
 
 
 

Compressor-   1 no,   capacity 500 cum/minute 
Pressure tank - 2 nos, capacity 100 liter/ inch 
Brake cylinder - 2 nos,   dia.  = 12 inch. 
Cylinder - 48 nos. of sizes 
Solenod - 12nos 
Unloader valve - 1 no pressure adjusted on 7  

bar 
 

Use of Pneumatic System 
1. For Brake System 
2. Lifting & Lowering of Trolleys 
3. For locking and unlocking of     

trolleys 
4. For horn 
5. Datum 
6. Lining and levelling cord tension  
7. wiper. 

Compressor – 1 no two cylinder capacity 
600   cum/minute 
Pressure tank – 4 nos. capacity 100 liter/ 
inch 
Pressure tank - 2 nos. capacity 100 liter/ 
inch 
 

Use of Pneumatic System 
1. For direct Brake System 
2. Lifting & Lowering of Trolleys 
3. For locking and unlocking of       

trolleys 
4. For horn 
5. Datum 
6. Lining cord tension  
7. wiper. 
8. Pendulum 
9. For  indirect Break System 
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Mechanical brake System:  
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mechanical brake, activated by a hand 
wheel over a spindle, a chain pull, and 
levers, applying on the wheels of both 
bogies. The parking brake is suitable for 
holding the self propelled machine on a 
maximum gradient up to 20%. 
 

Indirect Break 
direct Break 

Dual Pressure gauge 

White pointer- System Pressure 

Red Pressure- Break Pressure 

Indirect Break  
Pressure gauge 

Ggauge 
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Power Transmission System of UNIMAT Machines 
 
Power Transmission of 08-275 UNIMAT: 
 During Driving: 

 

 

During Working: 

 

Working Direction 
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Power Transmission of 08-275 UNIMAT-3S 

During Driving 

 
During Working: 

 
 

M 
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Power Transmission of 08-475 UNIMAT-4S 

During Driving: 

 
During Working: 
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Electrical System 

Electrical System of 08-275 UNIMAT 

1. Battery - 12 V/ 180 AH,  2 nos. (combined in series)  

2. Alternator - 28 V/55A 2 nos.  ( Bosch make)  

3. Self starter - 1no.  

4. Pendulum - 3 nos.  
5. Height transducer - 2 nos.                                

6. Versine transducer - 2 nos. 

7. Tamping depth transducer - 2 nos.  

8. Lining chord follow up compensation transducer - 1   

Hook Control Circuit: 

 

 

 

 

 

 

 

 
Printed Circuit Board PCB: In UNIMAT- 2S, PCB 144V and in UNIMAT- 3S and 
UNIMAT-4S, PCB EK 120V is used for Hook Control. 
 

Transducers: 1f50 Hook depth Transducer Left     

1f51  Hook depth Transducer Right    

23f1    Required Depth L.H. side Rail head 

23f2 Required Depth L.H. side Rail foot 

23f3 Required Depth R.H. side Rail head 

23f4 Required Depth R.H. side Rail foot 

Switches:    23b1-   Rail head/Rail foot L.H. side                        

                23b2 -  Rail head/Rail foot R.H. side 

Hooks are used only in UNIMAT machines to 
lift the track on switch & crossings where roll-
ers clamp can not be used. Hook Control Cir-
cuit is used only in point and crossing tamping 
machines to control depth of Hook.  

Two different depths may be selected by a     
theoretical value potentiometer. The actual 
value is monitored by Hook control PCB with 
the help of Hook depth transducer. There are 
two positions where Hook can be applied Pos-I 
(Rail Head) and Pos-II (Rail Foot)  
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PCBs used in Unimat-2S                   

 

 Electrical System of 08-275 UNIMAT-3S 

1. Battery:-  4 nos  (12 V/ 180 AH  2 nos,   12V/70AH- 2 nos)  

2. Alternator:- 28 V/55A  2 nos  ( bosch make)  

3. Self starter:-                             1no.  

4. Pendulum:-                                2 nos  

5. Height transducer:-                2 nos                                  

6. Versine transducer:-                2 nos  

7. Tamping depth transducer:-  2 nos  

8. Lining chord follow up compensation transducer:-  1 no  

 

 

 

 

 

S.No. PCB No. Function Quantity Location 
Panel Box No. 

1. EK 812 SV00 DC to DC Convertor   
24V  + 24V and + 12V 

1 No.   B20 

2. EK 813 SV00 DC to DC Convertor 
24V  15V&,10V 

4 Nos B4  B6  B10 
1     1     2 

3. EK 132 LV00 Tamping unit UP/DN  
control 

2 Nos B6 

4. EK 2072 LV00 Front input 1 No.   B4 
5. EK 2038 LV00 Lining control 1 No.   B10 
6. EK 719 A00 D.C Motor Control for 

Lining chord follow up 
1 No.   B10 

7. EK 144 LV00 Hook and 3-stage lining & 
lifting control 

1 No.  B6 

8. EK 2041 LV00 Track lifting               
(Leveling control) 

2 No.   B6 

9. EK 2042 LV00 Pendulum control 1No.   B6 
10. EK 28 LV00 Multiplexer 1 No.   B6 

11. EK 290 LV00 Over-slew Control 1 No.   B10 
12. EK   502 P00 Programmer  1 No.   B20 
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PCB’s used in Unimat-3S: 

 

Electrical System of 08-475 UNIMAT-4S 

1. Battery (4 nos):-  12V/220 AH -2 no, 12V/72AH     -2 nos 

2. Alternator:-28 V/55A   -2 Nos and  28 V/120A -  1 no.  

3.  Self starter:- 1no.  

4.  Pendulum:- 3 nos  

5.  Height transducer:-2 nos                                  

6.  Versine transducer:-2 nos  

7.  Tamping depth transducer:-  4 nos  

8.   Lining chord follow up compensation transducer:-   2 no 

9.  Hook depth transducers:-  2 nos 

 
24 V D.C. Systems for starter, lights, signals and control circuits. The electronic 

elements are  of modular design, which provide for a high degree of operational 
safety and ease of  servicing. All electronic elements exposed to weather influences 
are in splash-proofed design. The machine is equipped with auxiliary electrical 
supply. 

S. No PCB Part No. Function  Quantity Location 
Panel box no 

1. EK 813 SV 00 DC to DC Convertor 
24V 15 V and   10V 

4 Nos B4, B6, B10 
1     2      1 

2. EK 812 SV00 DC to DC Convertor 
24V  +24V and + 12V 

1 No. B20 

3. EK 2072 LV00 Front input 1 No. B4 
4. EK 2173 LV00 Lining Inputs control 1 No. B10 
5. EK 2140 LV00 Lining Output& Over Slew 

control  
1 No. B10 

6. EK 2041 LV00 Track lifting 2 Nos. B6 
7. EK 2042 LV00 Pendulum control 1 No. B6 
8. EK 120 V00 Hook Control 1 No B6 

9. EK 140 A00 Proportional squeezing 1 No. B6 
10. EK 132 V02 Tamping Unit UP/DN   

control 
2 Nos. B6 

11. EK 28 V02 Multiplexer 1 No. B6 
12. EK 502 P00 Programmer PCB 1 No. B20 
13. EK 552 P00 Time Delay 1 No. B20 

14. EK 553 P00 Programmer Input/output 13 Nos. B20 

15. EK 554 P00 QL-relay 5 Nos. B10 
16. EL-T 631.00 Inter com. 1 No. B40 
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Microprocessor Control: 
 

The machine is equipped with a microprocessor control to effect the execution of the 
hydraulic working processes and the sequences of operations. It consist of a digital 
part (microprocessor), several control circuit boards and an analogue part for the 
measuring systems (proportional lowering, leveling an lining unit). The modular de-
sign enables the printed circuit boards to be interchanged easily. The process control 
improves the reliability of all circuits. It replaces all relay controls, which means that a 
fast availability of the machine is always guaranteed. 
 
The process control is equipped with an integrated multiple measuring and monitor-
ing system which is used for supervisory, adjusting and repair work. This monitoring 
system permits an immediate check of all control functions. 
 
Power supply: 
Three-phase generators (alternators) branched in parallel Two 12V-batteries in            
series,200 A 

PCB’s used in UNIMAT - 4S: 

S. No PCB Part 
No. 

Function  Quanti-
ty 

Location 
Panel Box No 

1. EK 813 SV 00 DC to DC Convertor 
24V 15 V and   10V 

2 Nos B10 

2. EK 816SV00 DC to DC Convertor 
24V 15 V ,  10V and 
+5v         

1 No. B6 

3. EK 819SV00 DC to DC Convertor 
24V 15 V ,  10V and 
+5v 

2 No. B4 

4. EK 805 SV 00 DC to DC Convertor 
24V +5v 

2 Nos B4       B10 
1 1 

5. EK 207V00 Multiplexer PCB 1 No. B6 

6. EK 1AP1300 Tamping unit Proportional 
control 

4Nos. B6 

7. EK 1030 V00 Proportional Tamping unit  
Pressure control 

2 No. B6 

8. EK 120 V00 Hook Control 1 No B10 
9.  EK 2214LV02 Tamping unit Setting  

control 
1 No. B6 

10. EK 602E00V Relay circuit 5 Nos. B6,B10 
11. EK 2314LV00 Tamping unit auto       

position 
1 No. B10 

12. EK 651 P00 Subroutine Board 5 No. B20 
13. EK 652 P00 Time Delay Board 5 No. B20 
14. EK 657P00 Time Delay Board 1 Nos. B20 
15. EK 761P00 Serial communication 

Board 
1 Nos. B20 

16. EK650PX Microprocessor 1 No. B20 
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CMS (Computer Measurement System) 

 

 

 

 

 

 

The analogue measurement system, which was in use up to now, was replaced by a 
new combined digital analogue system developed on the base our well-tried micro-
controllers. This system comprises the lining unit, the levelling unit with super-
elevation control and, if required, the combined laser receiver unit.  

 
All analog and digital input data and out data can be seen directly on the screen and 
if fault occurs it is directly displayed on the screen. The operator can directly reach 
the fault for its rectification (i.e. checking of circuit diagram etc. is not required). The 
can communicate with the microcontroller also calculation of different process can be 
seen and recorded. 
Feeding of input data in machine for various processes (for example ramp in- ramp 

out etc.) for achieving better track geometry is cumbersome and very difficult when 
manually. The can be easily by CMS analog with ALC. This system will incorporate 
in all high output machine in future and presently 11 (08-475 UNIMAT -4S) machines 
are already working with this system in India. 
 
Labour-intensive alignment potentiometers are no longer contained in the CMS sys-

tem! Any adjustment may be guided by the menu. Lining speed, lifting speed, etc., 
may be influenced. External potentiometers (above the controllers) are provided for 
the enhancement of the levelling servo-valve, which allow fast adaptation to light or 
heavy track. 

17. EK432DV02 Serial  Data Transfer for 
Input 

5No. B32 , B20 ,   B5 
1       3          1 

18. EK433DV00 Serial  Data Transfer for 
Output 

7No. B20, B31 , B32, B5 
1       1        4    1 

19. EK653P00 Input, Output Board 30No. B30        B31 
16 14 

20. EK654P00         QL PCB 12No. B30, B24, B5 
5       6      1 

21. EK501CA00 U-adapter for CMS     
system 

1 No. B4 

22. EK503CA00 N-adapter for CMS     
system 

1No. B4 
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SPS Diagnosis system (PC Diagnosis Programme) 

 

  

Since P-600 program is carrying more input and output, hence fault finding is a diffi-
cult task and time   consuming. But with this diagnosis program, trouble shooting is 
faster and visual. This makes available various commands to inquire the input and 
output conditions. The operator can reach directly to the fault. Intermittent faults can 
be checked by recording and analyzing activities during working (earlier there was 
no system available for checking of intermittent failures). This system will be incorpo-
rated in all high out machine in future and some machine (08-475 UNIMAT-4S)  are 
already working with this system in India. 

The Serial Communication Board (SCB) is equipped with a ‚Dual Ported Memory’ 
(DPM).The processor board permanently writes the actual input and output condi-
tions in this memory which is accessible from two sides. A micro-controller (MC)fitted 
on the SCB responds to a serial interface of a PC and reads the conditions on the 
other side of the memory. The MC programmer ‚Secom’ makes available various 
commands to inquire the input and output conditions. 

The PC diagnosis programmer ‚SPS Diag’ now allows all inputs and outputs res-
ponding to the SPS programmer to be inquired. Apart from the simple indication of 
up to 7 various inputs and outputs the logical expressions of up to 7 outputs can also 
be indicated and analyzed simultaneously. Furthermore, the diagnosis windows pro-
vide the option to monitor the changes in condition (input or output pulses) of up to 
four inputs or outputs. The moment of the change in condition is also indicated. Addi-
tionally, one board view can show up to 7 boards simultaneously to ease the opera-
tion of the system, the indication simulates the real boards. 

Logical Analysis: 

The outputs set in the main window are indicated as a logical list. By clicking the 
start icon the reading-in procedure is started. The respective inputs and outputs are 
represented in the colours corresponding to their conditions. The traffic light symbol 
shows green. Next to it the meanings of the colours are shown. If the mouse pointer 
remains on an input or output for about 2 seconds, the corresponding text is shown. 
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This way of diagnosis makes it easy to quickly find errors and their reasons. With the 
help of the two icons ‚search input’ and ‚search output’ inputs and outputs can be  

found in the list. In case the search was successful (green back ground of the search 
panel), the found input or output is automatically entered into the selection panel set. 
When the start icon has been clicked, it starts to show red and the actual conditions 
are read in and marked in colours: 

 
If before starting the icon ‚record graphics’ has been clicked, the conditions of the 
indicated inputs and outputs are also recorded. After the record has been finished, 
the recorded graphic is indicated. The header indicates the scan rate and the normal 
position of the measurement cursor. 

 

 

 

 

 

 

 

 

 

 

Board view can show up to 7 boards 
simultaneously to ease the opera-
tion of the system; the indication si-
mulates the real boards. It can show 
the status of RAM conditions The 
RAM condition (8-F) is additionally 
indicated for time boards (green).It 
cannot be seen on the real cards on 
the front panel. 
 

By clicking the diagnosis icon the 
diagnosis window with the indices 
‚monitor ‘I/O’ and ‘logical analysis’ 
appears 
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Automatic Guiding Computer (ALC) 

  
 
 

 

 

 

 

Win ALC is the next generation of the well proven Plasser “ALC” track alignment 
computers. Since the first Plasser PC MSDOS based “ALC” was introduced in 1992 
approximately 300 units have been fitted to machines worldwide. The program is not 
tailor made for one specific country but contains all the main elements for world wide 
applications. The program for the “ALC” has constantly been updated from the first 
edition with new features being added as an ongoing situation. The PC based “ALC” 
program had been taken to the limit of the MASDOS operating system so it is a natu-
ral progression to change the operating environment to WINDOWS 95, this removing 
the restrictions of the MSDOS memory limitations and enabling a multi tasking envi-
ronment that will be already familiar to the majority of people today. 

The WIN-ALC Automatic guiding computer, consisting of an industrial computer with 
flash disc, CD- drive, USB port, colour monitor and keyboard with touch pad and 
special developed software, performs complete guidance of the levelling and lining 
system of the tamping machine. The flash disc, CD- drive and USB port enable the 
extensive electronic storage of track geometry data. 
 

The unit hast two main functions: 
To direct the tamping machine when target geometry data is known and 
To measure the actual track position (longitudinal level and alignment) with subse-
quent electronic compensation when target geometry is unknown. 

Technical Description of System:  

The WIN-ALC system comprises of 4 distinct main parts:   

1. The Computer or PC 
2. The Display or Monitor 
3. The keyboard (also fitted with the pointing device, the mouse) 
4. The distance measuring wheel or encoder 
 

Technical data: 
System unit 
PLASSER Built Dedicated PC: Intel Pentium 100 MHZ 
RAM 16 MB 
70 Ns Starting time 
3 ½’1.44MB Floppy Disc drive and 959 MB IDE-BUS 
Operating temperature: 0 to +60 C° 
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Working in Geometry and Measuring run mode 

The “ALC” has two methods of enhancing the tampers track alignment systems. 
“Geometry” method and the “Measuring and compensation” method. In the geometry 
method the target track geometry is entered into the computer along with design da-
ta. For this method of working the exact design and geometry information must be 
known. A measuring run is not carried out as the computer will automatically input 
the correct lining and lift information calculated from the data entered.  

The “Measuring” method is used where the track data is not known. The data for the 
track is obtained via a measurement run using the machines measuring system prior 
to working. During or after the measurement any data that is known can be entered 
e.g. fixed points, cant, radii, etc. After computation by the “ALC” computer the tamper 
is set to work with the “ALC” automatically entering the computed lift and line data. 

 
ALC Geometry Method:  
The geometry method of operating the “ALC” is used when all of the target data for 

a section of track is known. The data is loaded into the computer at any time prior to 
work. A measuring run is not used in calculations as all data has been entered, al-
though measuring runs can be made before and after work as a benchmark.    

Sequence of Operation:  

 

 

 

 

 

 

 

 
 
ALC Measuring run Method:  
The measuring method is used where the track data is not known. The data for the 
track is obtained via measurement run using the machines measuring system prior 
to working. During or after the measurement any data that is known can be entered 
e.g. fixed points, cant, radius, etc. After computation by the “ALC” the tamper is set 
to work with the “ALC” automatically entering the computed lift and line data.  

 

 

Before arriving at work site (preferable) 
Obtain site details, geometry, location etc. 
Enter site geometry into a computer running the 
Win ALC program  
Save the file 

A measuring run can be made 
prior to working and saved for 
comparison at a later date. 

Tamping machine arrives on work site               
(Either end of site) 
Computer is turned on, ALC program started  
Machine set up in the normal way  
Previously saved track Geometry called into the 
ALC program 

A measuring run can be made 
after working and saved for 
comparison at a later date. 



 

53 

 

ALC 2015 
 

Sequence of Operation:  

The machine can either measure in the working direction or in the reverse. If the 
track is measured in the working direction, the tamping machine must reverse back 
to the start of the work site before commencing tamping. There is a “fast measuring 
drive” key switch on the front and rear driving desks. These enable the machine to 
use the second gear of the main drive to make the measuring run.  

Performing a Measuring Run:  
 
The machine is set up for normal working, although this is not necessary to have the 
tamping banks running. The tamping banks slew switch on the B2 panel should be 
set to automatic. If it is on manual the fast measuring function will be disabled. It is 
advisable to drive the machine for a short distance using the normal working drive. 
Thus checking that the lifting and lining system is in working order before the start of 
the measuring run by avoiding errors at the start of the measuring run, due to poor 
bogie alignment or incorrect pre-loading. 
 
 It is important to select the correct float rail. If the wrong rail is selected, the design 
for the lift will not be correct. It is also a good idea to mark the position of the ma-
chine on the rail before the start of the measuring run, so that the machine can be 
repositioned accurately at the start position after the measuring run has been com-
pleted (Forward measuring run). The lining system has to be set to 3-point. Use the 
cant switch to select the datum rail for the longitudinal height recording. The          
reference rail for the versine recording is selected by turning on the lining system 
and selecting the required pre-load. 
 
End of Measuring Run:  
 
At the end of the measuring run return the key switch to the normal position. The 
computer will automatically produce a “run in from” the old track geometry to the new 
target geometry at the beginning and end of the measuring run. The measuring run 
should therefore only cover the length of rail on which the work has to be carried out.  
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Central Lubrication System: (In UNIMAT-3S & UNIMAT-4S) 

 

 

 

 

 

A central lubricating system is used to automatic greasing of Tamping Unit. It 
achieves the ideal situation of an automatic acting lubrication, with small dosed 
quantities and short lubrication intervals. This   produces lasting, economic and reli-
able lubrication and also achieves a reduction of wear. 

Central lubrication means that several lubrication points are fed from a centrally posi-
tioned   Lubricant pump. An electro-motor drives an eccentric shaft and this activates 
a lubricant pump. The grease is under pressure and is fed through a filter into the 
main distributor. A safety valve and a pressure gauge are fitted to the main pipe for 
safety and supervision of the system. 

Limitations of 08-275 UNIMAT: 

Though 08-275 Points and crossing tamper is a micro-processor built tamper but still  
certain expectation with regard to maintenance of turnouts are not achievable with 
the tamper as under- 
 Absolute precision in track geometry is not achievable because the turnout 

side has to be lifted and Supported manually on longer sleepers and made to 
be lightly packed and supported on wedges. 

 Abnormal bending and shearing tension in the long pressurized concrete 
sleepers which may form  Cracks cannot be avoided. 

 Sufficient and uniform tamping of main track and turnouts side cannot be re-
tained. 

 To overcome the above problems the next model of Points and Crossing 
Tamper 08-275-3S has been introduced on Indian railway in 1994 

Limitations of 08-275 UNIMAT-3S: 

Though 08-275 UNIMAT-3S has  solved the problem of turnout side to avoid dam-
age to sleepers and also to avoid manual lifting of side but turnout side need to be 
packed by bringing the machine on turnout track, thus this leave a gap in tamping of 
straight as well as deflecting track. This feature has been taken care of in the further 
improved models of UNIMAT 
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Difference between UNIMAT-2S, UNIMAT-3S and UNIMAT-4S 
 

 

 

 

 

 

 
  
 
 
 
                                                                                                                    

                                                                                                             
  

  

 

 

 

 

 

 

 

 

 

Unimat 4S: 4 Tamping Unit with 2 Split 
Head tools and 2 telescopic arms that 
can be slewed out to l.h. or r.h. side up 
to max. 3300 mm from centre of track, 
which permits tamping of long sleepers 
in one operation.  

 

 

Unimat 2S: Fastenings 
of long sleepers under 
excessive 

Unimat 3S: Reduction 
of the   forces acting 
on fastenings 

Unimat 4S:  Synchro-
nous three rail lifting 
and four rail tamping 



 

56 

 

DIFFERENCE BETWEEN UNIMATS 2015 

S.No. O8 -275 UNIMAT O8 -275 UNIMAT- 3S 08-475UNIMAT- 4S 

1. The Prime mover is a 
Cummins Engine, water 
cooled in line vertical 
Model : NTA855L 
Six cylinders with 320 HP 
@ 2000 RPM. 

The Prime over is a MWM 
Engine, water cooled,    V- 
shaped. 
Model: TBD-232-V-12 
With 473 HP @ 2000 RPM 
In new machine Cummins 
KTA 1150 HP 473 @ 2000 
rpm. 

The Prime mover is 
a Cummins Engine, 
water cooled in line  
vertical 
Model: KTA - 1150 – L  
Six cylinder with 350Kw 
@ 2100rpm 

2. The air compressor is an 
accessory of the engine 
and directly mounted on 
the engine. 

In old Unimat-3S com-
pressor is ELGI make & 
mounted separately.  
In new Unimat-3S same as 
08-275 UNIMAT 

Same as 08-275UNIMAT 
 

 

3. The Engine fitted with one 
Turbo Charger. 

The Engine fitted with two 
Turbo Chargers. 
In new Unimat-3S same as 
08-275 UNIMAT 

Same as 08 -275UNIMAT 
 

4. The cooling circuit of the 
engine is having one        
radiator & one water pump.

The cooling system is pro-
vided with Two radiator & 
two water pumps. 
 
In new Unimat-3S same as 
08-275 UNIMAT 

Same as 08-275UNIMAT 

5. Two batteries of 
12V/180AH are provided 

Two batteries of 
12V/220AH are provided; 
in addition 2 Nos 
12V/40AH batteries are 
provided for programming 
circuits. 
In new Unimat-3S has no   
programmer battery 

Two batteries of 
2V/220AH are provided; 
in addition 2 nos. 
12V/70AH batteries are 
provided for programming 
circuits. 

 
6. Two alternators 55 Amp 

each. Are provided 
Same a s O8 -
275UNIMAT 

Two alternators 55 Amp 
each. & one alternator 
120 Amp. Are provided 

7. Inter communication     
system is only front      
driving and working cabin. 

Inter communication    sys-
tem is provided in all three 
cabins. 

Same as UNIMAT-3S 

8
. 

Automatic adjustment of 
lining chord to avoid      
infringement with     
Tamping tool While   
working on sharp curves 
is done through electric 
motor arrangement. 

Automatic adjustment of 
lining chord is done by rod 
less pneumatic cylinder 
with electro-pneumatic 
valves and transducer 
used in front side of m/c. 

Automatic adjustment 
of lining chord is done 
by rod less pneumatic 
cylinder with electro-
pneumatic valves and 
transducers in both 
sides (front & rear). 



 

57 

 

DIFFERENCE BETWEEN UNIMATS 2015 

9. One hydraulic motor is 
provided in rear bogie for 
working drive in gradients 
to be operated specially 
when required. 

In old UNIMAT-3S two 
Hydraulic motors are used 
in rear bogie on axle no. 3 
& 4 respectively in steep 
gradients to be operated 
especially when required. 
 
In new UNIMAT-3S Same 
as O8 -275UNIMAT 

Two hydraulic motors 
are provided in rear bo-
gie on axle no. 3 &4    
respectively for working 
drive in steep Gradients 
to be operated specially 
when required. 

10
. 

For lifting & lining 3 stage 
valve is used 

Two Servo valves are 
used for lifting & one    
servo valve for lining     
operation. 

Same asUNIMAT-3S. 

11
. 

 Two return filters are  
used 

Same as O8 -275UNIMAT Only one return filter 

12
. 

One pressure filter is 
used for Tamping Unit UP 
and Down proportional 
valve 

One Pressure filters are 
provide for Tamping Unit 
UP & DOWN proportional 
valves and two servo filters 
for lifting & lining servo 
valves 

Two Pressure filters are 
provided for Tamping 
Unit UP & DOWN propor-
tional valves and two 
servo filters for lifting & 
lining servo valves. 

13
. 

Tamping Units can only 
be moved laterally. 

Tamping Unit can be      
rotated through an angle of 
8.5° on the both sides. 
This enables positioning of 
Tamping Unit properly 
along the sleeper where it 
is inclined to achieve    
better packing. 

Same as UNIMAT-3S. 

 

13
. 

Only direct braking      
system is used 

Both direct and indirect 
braking system are used 

Same as UNIMAT-3S. 

14
. 

No emergency backup 
system is provided for 
locking tamping unit, lift-
ing unit etc. in case of en-
gine shutdown or hyd. 
Pump failure. 

One manual pump is   
used for Backup system. 

One additional engine 
with pump is used for 
Backup system. 

15
. 

Recorder is provided to 
record track parameters. 

Recorder is not provided.  Same as UNIMAT-3S. 

16
. 

Three pendulums are 
used on front Tower, 
Working area & rear 
tower. 

Only two Pendulums are 
used on front Tower and 
Working area 

Same as 08 -275UNIMAT 

 

17
. 

Lifting & Lining  unit is 
mono block  type 

Same as O8 -275UNIMAT Same as 08 -275UNIMAT 
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18
. 

Cannot lift third rail, jack-
ing has to be done with 
raw packing for its lifting 

Can lift third rail synchron-
ous with main line but 
cannot tamp. Manual raw 
packing has to be done. 

Can lift third rail    
synchronous with 
main line & can tamp. 
4th rail also. 

19
. 

Two double pump are 
used on ZF gear box 

3 double pumps on ZF 
gear box and 1 variable 
pump is connected to    
engine.   
In new UNIMAT-3S,3 
pumps (two triple & one 
double )are provided on 
the ZF gear box  

3 pumps (three triple ) 
are used on the ZF 
gear box 

 

20
. 

No ALC No ALC  ALC system with CMS & 
SPS diagnosis is used 

21
. 

For work drive ,hydraulic 
motor is provided on    
reduction gear box 

 Same as 08 -275UNIMAT 

 

For work drive ,hydraulic 
motor is used on distri-
bution gear box with     
in-built  reduction         
arrangement  

22
. 

 

Two accumulators (one 
for system pressure and 
one for squeezing) are 
used 

Three accumulators,      
(02 for system pressure 
and 01 for squeezing) are 
used 

Same as UNIMAT-3S 

23
. 

Two hydraulic cooler, one 
ZF cooler are used 

Same as 08 -275UNIMAT One hydraulic cooler & 
one ZF  cooler are used 

24
. 

Only three pedals are 
used. 

 Same as 08 -275UNIMAT Four pedals are used 

25
. 

One diesel tank is used Same as 08-275UNIMAT Two diesel tanks are 
used 

26
. 

Tamping is in one piece Same as 08 -275UNIMAT Tamping unit is  split 
type 

27
. 

Only four axles are used Same as 08 -275UNIMAT  Five axles are used 

28
. 

No central lubricating  
system is used 

Central lubricating system 
is used 

Same as UNIMAT-3S  

29
. 

For hook lowering/lifting 
Logic valve used 

In old machine for hook           
lowering/lifting logic valve 
used 
In new machine for hook           
lowering/lifting pilot       
operated DC  valve used 
 

For hook lowering/lifting 
pilot operated DC  valve 
used 
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 Maintenance Schedule by RSDO and its Importance 

S. No. Content Description 
1. Schedule I To Be Done Daily 
2. Schedule II To Be Done After 50 Hours engine running 
3. Schedule III To Be Done After 100 Hours engine running 
4. Schedule IV To Be Done After 200,400,600 And 800 Hours engine 

running 
5. Schedule V To Be Done After 1000,3000,5000 Hours engine running 

 
Schedule – I 

(To be done daily) 

1. Engine 
 
S.N. Maintenance Activity Adverse effects of negligence 
(i) Check water level of radiator and 

top up, if required. 

Low water level in radiator will lead to 

overheating during working. 

(ii) Check level of engine oil & top up, 

if required. 

i- Fast wear and tear of engine 

components i.e. piston ring, cam and 

crank gear, crank bearing and 

journal. 

ii- Loss of compression which leads to 

power loss in power stroke. 

(iii) Check the belt tension and correct, 

if required. 

i- Demount of V- belt from pulley 

groove if tension is less. 

ii-Over tension of V-belt leads to 

premature failure of belt. 

(iv) Check fuel level & top up, if 

required. 

i- Intermittent running of engine. 

ii- Further starvation of fuel leading to 

induction of air in fuel system which 

leads to stopping of engine. 

(v) Check the leakage from engine 

hoses, water pump seal etc. and 

do the needful. 

Water leakage will lead to low water 

level in radiator which will finally lead to 

overheating of engine. 

(vi) Check the leakage from fuel pump, 

injectors, fuel supply and return 

pipes and do needful. 

i- It may cause knocking of engine. 

ii- It may cause fire. 

 

(vii) Check oil level and leakage from It will lead to failure of compressor due 
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compressor. to lack of lubrication. 

(viii) Check engine oil pressure on load 

after two hours working. 

i- Low pressure shows engine oil has 

lost its required viscosity, needs 

replacement. 

ii- It also indicates malfunctioning of 

lube oil pump. 

iii- Low pressure leads to early wear 

and tear of bearings, bushes and 

piston bore assembly. 

iv- Low pressure leads to early wear 

and tear of gear, cam shaft and 

journals. 

v- Overheating of engine. 

vi- Loss in compression hence loss of 

power. 

(ix) Record the maximum engine 

temperature of the day’s work. 

Failure in recording will not indicate 

working condition of engine for 

preventive maintenance. This 

negligence will lead to a failure of 

engine which could be avoided. 

(x) Clean the engine & premises. i- Insufficient cooling of engine body. 

ii- Non observation of any probable 

leakage, crack or damage 

developed on body. 

iii- Corrosion, rusting of ferrous parts. 

Unhealthy working environment. 

(xi) Drain water from air receiver after 

day’s work. 

i- May cause corrosion to the reservoir 

ii- May lead to ingress of water 

molecules in pneumatic system 

which will further damage pneumatic 

components. 

iii- Will reduce the air storage capacity 

of tank. 

(xii) Check charging ammeter of i- Battery will not be charged. 
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batteries (it should be +ve). ii- Engine cannot be started again if 

stopped. 
iii-  If this charging fails due to failure in 

alternators whole electrical load of 

machine will be taken by battery 

during working and as battery 

discharges whole system will 

paralyse. It will lead to a major 

breakdown of machine. 

(xiii) Check air filter indicator. i- Insufficient supply of air during 

suction stroke leading to improper 

combustion and loss of power. 

ii- Formation of vacuum in air supply 

duct leading to inward leakage of 

unfiltered ambient air. 
 

2-Tamping Unit 

S.N. Maintenance Activity Adverse effects of negligence 
(i) Check & fill the reservoir for 

lubrication of tamping arm bearing 
(55mmpin) up to the mark. 

i- Lack of lubrication will lead to failure 

in parent bore of Tamping unit frame 

which will lead to heavy lateral 

vibrations in tamping arms. 

ii-These heavy lateral vibrations in 
Tamping arms lead to premature  
failure of tamping unit. 

(ii) Check & fill the reservoir for 
lubrication of vibration shaft 
bearings up to the mark. 

Lack of lubrication will lead to failure of 

main bearings and finally to vibration 

shaft. 

(iii) Check & top up the wick lubricator 
for lubrication of guide columns. 

i- Lack of lubrication will lead to the 

more wear and tear of guide column 

bushes. 

ii- Guide column bushes may get 
jammed and stop tamping unit 
vertical movement. 

(iv) Greasing of  co nn ec t i n g  rod 
bear i ng  (35mmpin) and 
v i b ra t i on  sha ft  bearing is to be 

Bearing of Vibration Shaft will be 
ceased 
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done after every 2-3 hours of 
working. 

(v) Clean the tamping banks. Difficult to trace out surface cracks on 
particular parts 

(vi) Check tightness and infringement 
of tamping tools with one another. 

Tamping tool will fall down and packing 
will be effected 

 

3- General 

S.N. Maintenance Activity Adverse effects of negligence 
(i) Check for any unusual sound from 

tamping units, gearboxes, engine 
& hydraulic pumps. 

There may be major damage in 
different assemblies 

(ii) Check all spares & tools for 
emergency as per Annexure-I. 

Maintenance schedules may not be 
done properly 

(iii) Check and top up hydraulic oil 
tank. 

Increasing of temperature of hydraulic 
oil, sticking of different hydraulic valves 
and sluggish operation 

(iv) Record the maximum temperature 
of hydraulic fluid during the day's 
work. 

So that we can have control over the 
hydraulic oil temperature to avoid 
further consequences 

(v) Check the bolts of cordon shafts 
and tighten if required. 

Cardon shaft may be damaged and 
power transmission may also be 
affected 

(vi) Check the oil leakage from all 
gear boxes and do the needful. 

Gear boxes may be damaged 

(vii) Check locking device of lifting and 
lining unit. 

It will fall down on rail and will cause 
damage to machine as well as to the 
track 

(viii) Grease all Lining roller pins. Free movement of lining roller will be 
affected 

(x) Check locking device of lifting and 
lining unit.. 

Machine movement may be affected 

(xi) Check tightness of hook cylinder 
piston rod.. 

Hook up and down will affected 

(xiii) Apply lube oil on bush bearing. Bush bearing may be damaged 
(xiv) Check air brake pressure at 

locking position. 
 

(xv) Check pneumatic system for any 
air leakage. 

All the works done by pneumatic 
system will be affected 

(xvi) Check the leakage from hydraulic 
hoses and do needful. 

Wastage of hydraulic oil and all 
hydraulically related function will be 
affected 

(xvii) Top up the air oiler. Pneumatic system will be affected and 
create malfunctioning 

(xviii) Drain the water   separator. Will result rusting 
(xix) Check all the functions of machine 

before block working. 
Machine will be under break down 
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Schedule – II 
(To be done after 50 engine hours) 

Duration –2 hours 
1- Engine 
 
S.N. Maintenance activity Adverse effects of negligence 
(i) Check the condition of V belt and 

do the needful. 
i-Demount of V- belt from pulley groove 

if tension is less. 

ii-Over tension of V-belt leads to 

premature failure of belt. 

(ii) Check battery terminal and 
connection for tightness. 

i- Worn out terminals lead to loose 

connections. 

ii- Loose connections may lead to 

improper charging. 

iii- Loose connections are cause of 

sparking which may in turn into fire. 

(iii) Apply petroleum jelly on battery 
terminals. 

Increased sulphation on terminals leads 
to improper connections. 

(iv) Check injector pipes for any 
rubbing and do needful. 

It will lead to puncture in injector pipes 
which may lead to fire. 

(v) Clean the water separator. Malfunctioning of water separator will 
turn into increased water content in 
HSD oil which will further lead to 
premature failure in engine 

(vi) Check foundation and bracket 
bolts of compressor. 

Loose   bracket bolts lead to failure of 
V-belts. If not attended they could be 
broken and compressor will be 
demounted from its base. 

 
2-Tamping unit 

 
S.N. Maintenance activity  Adverse effects of negligence 
(i) Check tightness of shoe plate 

bolts of guide column. 
Tamping unit up-down movement 
creates problem 

(ii) Check squeezing cylinder cover 
plate bolts for tightness. 

Squeezing cylinder seal will leak 

(iii) Check tamping unit cylinder 
holding bracket bolts for tightness. 

Tamping unit up-down movement 
creates problem 

(iv) Check the nuts of 55mm and35 
mm pin for tightness. 

Pin will be loosen 

(v) Check tamping unit locking device. Tamping unit will be fallen down 
Following items to done after 50 engine hours 

(vi) Check visually the all guide plate 
and lubricate 
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(vii) Check visually and lubricate the 
lateral shifting cylinder of tamping 
unit. 

Lateral shifting of Tamping unit may 
be affected 

(viii) Check visually and lubricate the 
adjusting cylinder of tamping unit  

 

(ix) Check visually and lubricate the 
lifting cylinder of tamping unit .  

Lifting will be affected 

(x) Check visually and lubricate the 
frame slewing cylinder of tamping 
unit.  

Slewing will be affected 

(xi) Check visually and lubricate the 
supporting rollers of tamping unit  

 

 
3- Track lifting & Lining unit 

 
S.N. Maintenance Activity Adverse effects of negligence 
(i) Inspect clamp roller locking bracket 

bolts for tightness. 
 

(ii) Examine the clamp roller for wear 
and free movement and do the 
needful. 

Track lifting will not proper and 
gripping of rail will disturb. 

(iii) Grease lining cylinder pivots. Create resistance to easy movement 
of lifting & lining unit 

(iv) Grease lifting unit guide columns. Create resistance to easy movement 
of lifting & lining unit 

(v) Grease rail clamp pivot pins. Easy movement of roller clamp will 
disturb 

(vi) Grease roller clamp housing. Easy movement of roller clamp disc 
will disturb 

(vii) Grease locking device pivots. Create resistance for movement 
(viii) Lubricate the track lifting cylinder 

pivots with lube oil. 
Create resistance to lifting of lifting 
unit 

(ix) Lubricate the clamp carrier pivots 
with oil. 

Easy movement of roller clamp will 
disturb 

 
4- Driving and Idle bogie 

 
S.N. Maintenance activity Adverse effects of negligence 
(i) Grease king pin pivot of driving & idle 

bogies. 
Bogie will not negotiate the curve 
and point & crossing 

(ii) Grease axle gear box flange cover of 
driving bogie. 

Seal may damage 

(iii) Grease torque arm pivots of driving 
bogie. 

Driving bogie will be affected 

(iv) Grease link rods. Brake will be affected 
(v) Adjust the clearance of all brake shoes. Braking will be affected 
(vi) Check brake linkage and oil the pivots. Break linkage will be jammed 
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5- Electrical 
 

S.N. Maintenance activity Adverse effects of negligence 
(i) Clean alternator and check 

connections. 
Alternator working will not proper 

(ii) Check all limit switches. Safety of different unit will disturb 
(iii) Check gap between chord wire 

and carrier of lining transducer. 
Proper functioning of lining of 
transducer will not occur 

(iv) Clean the depth transducers for 
free movement of chord wire 
carrier. 

Lowering and lifting of tamping will 
disturb 

(v) Check electrolyte level of batteries. Condition of battery will not known 
(vi) Check function of horns. Safety of machine and staff will disturb 

 
6- General 

 
S.N. Maintenance activity Adverse effects of negligence 

(i) Check oil level of all gear boxes 
and fill up-to the mark, if required. 

Heating of oil and damage to the gear 
boxes 

(ii) Grease flange covers of gear 
boxes. 

Power transmission will be affected 

(iii) Check foundation bolts of brake 
cylinders. 

Braking will be affected 

(iv) Check levelling cord tensioning 
arrangement. 

Levelling cord may be loose and 
affects levelling 

(v) Lubricate all ball & socket and pivot 
joints with oil. 

Wear and tear will increase and relating 
parts may be damaged 

(vi) Clean the complete machine. Difficult to trace out surface cracks on 
particular parts 

 
Schedule – III 

(To be done after 100engine hours) 
Duration –one day 

1-Engine 
 
S.N. Maintenance Activity Adverse effects of negligence 

(i) 

Check high water temperature 
safety device. 

Failure of this switch will lead to two 

failures:- 

i-  If it operates at lower than set 

temperature then engine will stop 

during working showing false alarm 

of overheating. 

ii- If it does not operate at set 

temperature then engine will not stop 

during working and will lead to failure 
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due to overheating. 

 
(ii) Check low lube oil pressure safety 

device. 
Failure of this switch will lead to two 

failures:- 

i-  If it fails to operate at set pressure 

then engine will stop during working 

showing false alarm of low lube oil 

pressure. 

If it operates at pressure less than set 
pressure then engine will not stop 

during working and will lead to failure 
due to low lube oil pressure. 

(iii) Check the throttle control linkages. This will cause improper fuel to fuel 
pump which leads to improper rpm 

adjustments. 
(iv) Examine the mounting bolts of 

engine. 
i- Loose mounting bolts will produce 

heavy vibrations in engine and 

coupled assemblies to engine.  

More looseness may lead to 
misalignment of cordon shafts which 

finally in turn into their failures. 
(v) Grease radiator fan drive. Lack of lubrication in fan drive bearing 

will lead to its failure. 
 
2-GENERAL 

 
S.N. MAINTENANCE ACTIVITY ADVERSE EFFECTS OF 

NEGLIGENCE 
(i) Grease all cordon shafts. Chances of breakage of cardon shaft 
(ii) Check universal joints for play and 

replace, if required. 
Mechanical assemblies will be damage 

(iii) Grease all brake linkages. Breaking system will be affected 
(iv) Check all lights and do needful. Night movement and working will be 

affected 
(v) Check the condition of brake shoes 

and change, if required. 
Proper braking will be affected 

(vi) Check feeler rollers of middle 
trolley for play. 

Free movement of rollers will be 
affected 

(vii) Check clearance of lifting roller disc 
below the rail head in lowered 
condition. 

Proper lifting of rail will not be done and 
parameter (cross level & Longitudinal 
level) will be affected 

(viii) Check guide rod of transducers for 
bends and tightness of bolts. 

Calibration of transducer will be 
disturbed 

(ix) Check nuts & bolts of measuring 
device for tightness. 

Proper measuring will not be done 

(x) Check foundation bolts of brake Braking will be affected 
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cylinder. 
(xi) Grease bogie turning pin. Free movement will be affected 
(xii) Check the condition of brake 

shoes, replace if required. 
Braking will be affected 

(xiii) Check function of satellite axle 
support cylinder. 

Satellite may be derailed 

(xiv) Clean the water separator. 
 

Create moisture and result into rusting 

 
Schedule – IV 

(To be Done after 200, 400, 600 & 800engine hours) 
Duration –two days 

1- Engine 
 
S.N. Maintenance Activity Adverse effects of negligence 
(i) Change engine oil. i- It will not lubricate all part properly 

and heat carrying capacity of oil gets 
reduced. 

ii- Waxing of oil may take place. 

iii-Chances of engine overheatingmay   
increase 

(ii) Change lube oil filter. Dirt and dust may enter in the oil which 
may damage piston, bearing, cam shaft 
bearing etc. 

(iii) Change prefilter element. Lean air fuel mixture due to which 
engine will not produce rated power. 

 
(iv) Change secondary filter element. i- Engine will produce more smoke 

with CO and hydro carbon. 
ii- Engine will not get required amount 

of fuel. 

(v) Clean the centrifuge. i-Lean air fuel mixture due to which 
engine will not produce rated power. 

 
ii- Engine will produce more smoke with   

CO and hydro carbon. 
 

iii- Engine will not get required amount 
 of fuel. 

 
iv-   Dirt and dust may enter into fuel 

pump which may cause to failure of 
engine. 

(vi) Check tappet clearance and adjust 
if required. 

i- Engine emits more black smoke. 

ii- Fuel consumption increases. 
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iii- Cylinder wall may get bend.  

 
(vii) Clean cooling coil. i- Air generation rate reduces. 

ii- More choking leads to bursting of  
connecting hose between compressor 
and cooling coil 

(viii) Clean crank case air breather. Choking of breather will restrict outward 
flow of air from air breather. 

(ix) Check and change radiator hoses, 
if required. 

Leakage in water will lead to 
overheating of engine. 

(x) Clean outer air cleaner element. i- Insufficient supply of air during 
suction stroke leading to improper 
combustion and loss of power. 

 
ii- Formation of vacuum in air supply 

duct leading to inward leakage of 
unfiltered ambient air. 

(xi) Check specific gravity of battery 
electrolyte. 

i- Low specific gravity reduces run 
down time of battery. 
 

ii-,If specific gravity does not increase 
during charging it shows either a weak 
battery or problem in charging circuit. 

(xii) Check coupling disc of injection 
pump. 

 

(xiii) Clean the compressor breather. Choking of breather will restrict outward 

flow of air from air breather. 

(xiv) Check foundation bolts of 
compressor. 

i- Loose bracket bolts lead to failure of 

V- belts. 

ii- If not attended they could be broken 
and compressor will be demounted 
from its base 

(xv) Change compressor filter. 
 

i- Choked filter will lead to less air to 
compressor. 

 
ii- Less air to compressor will reduces 

capacity of compressor. 
 

iii- Air generation rate will reduce. 
 

 
Note: 
 Item(i) to (v) have to be done after125 engine hours 
 Item (xv) has to be done after 500 engine hours. 
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2- GENERAL 
 

S.N. Maintenance Activity Adverse effects of negligence 
(i) Check air unloader for proper 

functioning. 
Pneumatic pipe will be burst 

(ii) Change return line filter element. Will damage the hydraulic components 
(iii) Change gear oil of hydraulic drive 

reduction gear box. 
Gear box may be damaged 

(iv) Change oil of satellite axle 
gearbox. 

Gear box may be damaged 

(v) Change oil of intermediate 
driveshaft. 

Movement of intermediate driveshaft 
will be affected 

(vi) Change oil of axle gearboxes and 
funk gearbox. 

Gear box may be damaged 

(vii) Inspect all cordon shafts for any 
crack. 

Movement of machine of machine will 
be affected  

(viii) Grease torque arm pivot. Wear and tear will increase and not 
generate sufficient torque 

(ix) Change oil of ZF gearbox. Gear box may be damaged 
(x) Change proportional valve filter 

element. 
Proportional valve will not proper work. 

(xi) Change servo valve filter element. Servo valve will not proper work. 
(xii) Check calibration of cross level. Cross level will not be maintained after 

tamping 
(xiii) Check calibration of lining. Lining will not be done prperly 
(xiv) Check calibration of tamping unit 

depth. 
Tamping unit up-down movement will 
be disturbed 

(xv) Grease hand brake gear. Hand brake will not be working 
properly 

(xvi) Change filter of axial piston pump. Working of pump will be affected 
(xvii) Change suction filters. Create aerations and cavitations 
(xviii) Check all pressure controls for 

rated settings. 
Machine will not properly work 

(xix) Change oil of distribution gearbox. Failure may occur in distribution gear 
box 

(xx) Grease pendulum bridge pivots. Support will be affected 
(xxi) Check height transducer carrier 

rod, for wear or damage. 
Longitudinal level will not be 
maintained by machine 

(xxii) Check Allen bolts of clapper 
bracket distance piece for 
tightness. 

Tool spacing will be disturbed 

(xxiii) Check shock absorbers and do 
needful. 

Shock absorbing function of machine 
will disturb 

(xiv) Check transducer fittings for 
measuring and lining trolleys. 

Lining system calibration will be 
affected 

Note:   
 Item (ix),(xvi)and (xvii) have to be done after 500 engine hours of engine running. 
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Schedule – V 
(To be done after 1000, 3000 & 5000 engine hours) 

Duration – seven days 
1- Engine 

S.N. Maintenance Activity  Adverse effects of negligence 
(i) Clean diesel tank with lint free 

cloth. 
Dirty tank may cause choking in fuel 
line of engine. 

(ii) Replace all the water hoses Defective water hoses are cause of 
water leakage in cooling system. 

(iii) Check the RPM of engine radiator 
fan and do the needful. 

Less rpm than rated are cause of 
engine overheating. 

(iv) Change the oil of air compressor. Dirty oil in compressor will be the 
cause of more wear and tear in 
compressor. 

(v) Overhaul air compressor, if 
required. 

A defective compressor cannot 
produce enough air on machine. 

(vi) Overhaul self-starter. Defective self starter causes damage 
to teeth of engine’s gear wheel. 

(vii) Overhaul alternator I&II. i- Inefficient battery charging. 

Malfunctioning in electrical system. 
(viii) Check engine timing. i- All internal problems directly relate 

with the timing chain. 
 
ii- To check internal problem there is 
marking on chain for exact fitting over 
flywheel and both cam shaft wheel to 
which can be checked. If marking 
point shifted then first make 
alignment and then check all the 
clearance so will get actual fault. 
If not check then little fault becomes 
huge and causes a major break 
down. 

(ix) Change batteries, if required i- Weak batteries cause frequent 
     failures in electrical system. 
 
ii- Problem in engine starting 

(x) Overhaul the injectors. In Defective/miscalibrated injectors 
improper atomization formed due to 
jamming and then all relates problem 
like leak, drips, and chatter created. 

(xi) Overhaul the fuel injection pump. If calibration is not carried out 
periodically then it will be resulted 
into more fuel consumption & 
decreased life of engine. 
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2- General  
 

S.N. Maintenance Activity Adverse effects of negligence 

(i) Clean hydraulic oil through 10 
micron portafilter. 

Hydraulic system will be affected 

(ii) Send sample of hydraulic oil for 
physical & chemical test. 

It will affect the hydraulic system 

(iii) Check bearings of all axles and 
grease them. 

Free movement will be affected 

(iv) Check megi springs and replace, if 
required. 

Shock absorbing will be disturb 

(v) Check bearings of trolley wheel 
and grease them. 

Free movement of trolley will be 
affected 

(vi) Clean the air reservoir. Pneumatic system will be affected 

(vii) Check wires of all transducers and 
do needful. 

If wire broken of any transducer, 
working will not be possible 

(viii) Overhaul/replace tamping unit, if 
required. 

Tamping unit will not work properly 

(ix) Overhaul the air unloader. Working of air unloader will be 
affected 

(x) 
Clean the hydraulic reservoir and 
fill laboratory tested/new oil as 
required. 

Smoothing working of hydraulic 
function will not possible 

(xi) Change the brake shoes. Braking will be affected 
(xii) Calibrate the sensing equipments. Machine working will be affected 

(xiii) Overhaul/replace the lifting unit, if 
required. 

Working of lifting unit will be affected 
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Maintenance Schedule by OEM  

Maintenance works are divided as follows: 

 Cleaning  
 Visual check 
 Topping up of working stock 
 Lubrication  
 Changing working stock 

If during maintenance works carried out at machine components that influence driv-
ing safety there are discovered defects, the status automatically changes from main-
tenance to inspection and, if necessary, on to repair. 
Maintenance works have to be recorded in the operator’s logbook. 
These records should document any type of maintenance carried out (who, when, 
what, where and why). 
In case it is intended to park the machine for a period longer than 6 months, preser-
vation measures as usual in practise have to be provided. 

Cleaning 
 If the machine is soiled to such an extent that maintenance works would be im-

peded and of no use, it is necessary to clean the machine before starting work-
ing. 

 Additionally, periodical cleaning is prescribed for certain structural elements. 
 Cleaning is the best opportunity to check an element visually. 
 It is of particular importance to clean the coolers in time! 
 Do not direct any high-pressure cleaning devices against thin covers. 
 Do not use any easily flammable or caustic cleansing agents. 

Visual check 
 Fundamental requirements for a visual check 
 Machines, working units etc. that move, drive, work, are subject to wear and tear. 
 If wear is not taken into account, sooner or later it will lead to serious damage to 

the machine that may entail unnecessary (avoidable) high costs and long down 
times. 

 Visual checks are usually underestimated as maintenance factors. 

    The purpose of a visual check is to find out as soon as possible dangerous 
changes, as well as wear and obvious irregularities in order to initiate suitable 
measures. 

     To carry out visual checks successfully, a certain degree of experience and re-
sponsibility is required. 
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Topping up working stock 
 Checks of working stock levels have to be carried out when the vehicle stands on 

a level surface (without super-elevation or inclination).  
 Before dismantling hydraulic elements make sure that the system is unpressur-

ized. Hydraulic oil coming out under pressure may penetrate skin and cause seri-
ous injuries. 

 When draining engine oil or hydraulic oil at working temperature you might scald 
yourself. 

 Always ensure that on or in the vehicle nobody works with naked flames. 
 Do not smoke when refuelling the vehicle or checking the acid level of the batter-

ies. 
 Never check the acid level of the battery or the fuel level in the tank with a naked 

flame. 
 When changing working stock (hydraulic oil, engine oil etc.) collect them and duly     

dispose them. 
 Do not let working stock get into the soil. 

Lubrication 
 For greasing and oiling remove any dirt and gummy grease and oil and lubricate 

the respective part anew. 
 All measuring and tensioning trolleys have to be lubricated / greased at intervals 

according to the maintenance schedule. 
 Furthermore, all hydraulic and pneumatic cylinder bearings (even if not listed in 

the maintenance instruction) have to be checked visually every 50 hours of op-
eration and, if necessary, must be lubricated. 

 All movable parts not mentioned in the maintenance instruction, such as piston 
rods, cylinder fastenings, guide bushes, spindles, slide faces etc., have to be lu-
bricated every 50 hours of operation with oil / grease (Shell Alvania Grease RL2). 

 For lubrication never use a grease gun generating pressure of more than 15 bar!! 
 Grease and grease gun must be free of dirt and foreign bodies. 
 Clean the lubricating nipples of the bearings before and after lubricating them. 
 Continue to lubricate until evenly distributed fresh (clean) grease will come out 

the bearings. 
 Then remove excess quantities of grease. 
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Changing working stock 
 
Filter 
 
Engine Oil filter  After 250 working hours. 

(whenever changing oil) 
Fuel filter After 500 working hours.(when using poor quality diesel 

fuel: increase intervals of change) 

Air 
cleaner 

Clean filter cartridge every 250 hours, renew at least          
annually. After 5 maintenance operations, no later than 
after 2 years replace the safety cartridge. 

Gear box Oil filter After 500 working hours. 

Hyd- oil 
Tank 

Suction 
Filter 

Replace depending on the 
contamination indication of the vacuum-meter; however, 
at least every 500 engine hours. 

 Return  
Filter 

The filter cartridge has to be replaced every 500 engine 
hours 

Compressed  
air dryer 

 The filter cartridge has to be replaced every 500 engine 
hours, at least, every 500 engine hours.  
     
  

Note: First change of all engine and gearbox oils after max. 100 hours of operation, 
afterwards in accordance with maintenance instructions. 
 
Maintenance schedules interval 

 
Interval TYPES OF WORK 

After 10 hours of 
operation or daily 

Plain visual check 
check of working stock: 
 engine – check oil level 
 engine cooling agent 
 diesel engine fuel reserves 
 hydraulic tank – check oil level, check filter 
 drain air receiver 
 centralized lubrication unit 
 check oil level in tine tamping bank bearings 
 check oil level in vibration shaft main bearings 
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After 50 hours of 
operation or 
weekly 

 Power shift gear – check oil level 
 Axle gearbox – check oil level  
 Axle gearbox dirt repelling agent - lubricate 
 Cardan shaft power divider – check oil level 
 Step down gear - oil level check 
 Intermediate drive shaft – check oil level 
 Pneumatic lubricator – check filling level 
 V-belt tension 
 Check / clean air cleaner 
 Drain drip cups 
 Diesel filter / drain water separator 

 Combined lifting and lining unit: 
 visual check and lubrication of lining rollers 
 visual check and lubrication of clamp bolt 
 visual check and lubrication of vert. / horiz. hook guides 
 visual check and lubrication of longitudinal guides 
 Tamping tool adjusting cylinder pivots - visual check,  

lubricate 
 Guide plate - visual check and lubrication, clean if           

necessary 
 Swivel axis for tamping tine fixing - check 
 sensing devices and tensioning trolleys  
    visual check and lubricate 

After 100 hours of 
operation or 
monthly 

 Extended visual check 
 Torque converter bearing check 
 Cardan shaft - lubrication 
 Brake lining checks 

  Safety systems 
 Brake 
 Cooler 

After 250 hours of 
operation or  
semi-annually 

 Engine - oil change 
 Brake lever bearing and brake rods – check and lubrication 
 Condition of the battery and cable connections 
 Tamping bank 
 Vibration shaft main bearings – oil change 
 Combined lifting and lining device:  
 Link rods and slide face - visual check and lubrication 
 Linking beam with roller clamp 
 linking beam - visual check and lubrication 
 roller clamp - visual check and lubrication 
 running rollers - visual check and lubrication 
 cylinder bolts - visual check and lubrication 
 clamp bolts - visual check and lubrication 
 Additional s & c lifting device 
 rope pulley - visual check and lubrication 
 slide plates - visual check and lubrication 
 Sound insulating wall 
 drive shaft bearing - visual check; clean and lubricate 
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 lifting gear - visual check, if necessary, clean and lubricate 
 lifting spindle - visual check, clean and lubricate (oil) 
 Proportional filter - Replacement 
   Servo filter – Replacement 

After 500 hours of 
operation or    
annually 

 Intermidate drive shaft - oil change 
 Axle gearbox - oil change 
 Step down gear - oil change 
 Cardan shaft power divider – oil change 
 Fuel filter replacement 
 Power shift gear – oil change 
 Air drier - change of filter / granule cartridge 
 Hydraulic oil filter - Replacement 

After 1000 hours 
of operation or 
yearly 
 

 Hand brake gear - Change grease filling 
 Draw and buffing gear - Visual check and lubrication 
 Check hydraulic oil viscosity 
 King pin pivot - lubrication 
 Axle bearing - check 
 Sound insulating wall 
 slide face - visual check, clean if necessary, lubricate (oil) 
 drive chain - visual check, clean if necessary, lubricate (oil) 
 Retightening screws 
 Fire extinguisher 
 First aid kit 

 

Daily 

After 10 hours of operation at the latest, or daily before starting operation, depending 
on which of these events occurs first. 
Weekly 
After 50 hours of operation at the latest, or weekly before starting operation, depend-
ing on which of these events occurs first. 
Monthly 
After 100 hours of operation at the latest, or monthly before starting operation, de-
pending on which of these events occurs first. 
In between - periodically 
Depending on working or environmental conditions, so to speak, on operational crite-
ria. 
Semi-annually 

After 250 respectively 500 hours of operation, or semi-annually before starting op-
eration (for exact instructions refer to the respective maintenance chapter „semi-
annually“), depending on which of these events occurs first. 
Annually 
After 1000 hours of operation at the latest or yearly before starting operation,        
depending on which of these events occurs first. 
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Original Filling of Working Stock 08-275 UNIMAT & UNIMAT-3S 
 

Original filling of working stock for 08-475UNIMAT-4S   

  
 
 

S. No. Working Stock Lubricants Quantity 
1. Engine oil Valvoline 15 W40(Shell) 45  liters 
2. Power shift gear ZF Servo 15W40(Shell) 62 liters 
3. Axle gear box axle1 Servo G-80W90(Shell) 6.5 liters 
4. Axle gear box axle2 Servo G-80W90(Shell) 6.5 liters 
5. Axle gear box axle3 Servo G-80W90(Shell) 5.5 liters 
7. Cardon Shaft power divider Servo G-80W90(Shell) 1.8 liters 
 hydr. working drive         

reduction gear box 
Servo G80W90 (Shell) 2  liters 

8. Intermediate drive shaft Servo G-80W90(Shell) 0.35 liters 
9. Hydraulic Oil Tank Tellus oil T-68 (Shell) 1400 Liters 
10. Engine Cooling Agent 1/8 cooling agent/ water   

upto 25ºC 
75 liters 

11. Centralized lubrication  
System 

Shell alvania grease RL2 ------ 

12. Grease Shell alvania grease RL2 ---- 
13. Pneumatic lubricators Tellus oil T- 68 (Shell) 2.5 liters 
14. Tamping arm bearing Tellus oil S-100 Shell 3 liters 

S. No. Working Stock Lubricants Quantity 

1. Engine oil  Valvoline 15 W40(Shell)  35 Liters 
2. Power shift gear ZF  Servo 15W40(Shell)  62 liters 
3. Axle gear box axle1  Servo G-80W90(Shell)  12.5 liters 
4. Axle gear box axle2  Servo G-80W90(Shell)  12.5 liters 
5. Axle gear box axle3  Servo G-80W90(Shell)  12.5 liters 
6. Axle gear box axle4  Servo G-80W90(Shell)  12.5 liters 
7. Cardon Shaft power divider  Servo G-80W90(Shell)  12 liters 
8. Intermediate drive shaft  Servo G-80W90(Shell)  0.35 liters 
9. Hydraulic Oil Tank  Tellus oil T-68 (Shell)  1200 Liters 
10. Engine Cooling Agent  1/8 cooling agent/ water    

upto 25ºC  
85 liters 

11. Centralized lubrication System  Shell alvania grease RL2  ------ 
12. Grease  Shell alvania grease RL2  ---- 
13. Pneumatic lubricators  Tellus oil T- 68 (Shell)  0.2 liters 
14. Tin arm bearing  Tellus oil S-100 Shell  1.2 liters 
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Recommended values of test parameters: 
 

1. Engine Oil Pressure 
  
(a) Pressure at rated RPM 3 to 7 kg/cm2 & 2.4 to 3.1kg/cm2 for DFC 
( b) Pressure at idle RPM 1 to2 kg/cm2 & 0.7(min) for DFC 

 
2. Hydraulic pressure (bars) 

 
 

 
  3. Brake  
 

1. During the cycle of service of a brake block its play has to be re-adjusted for 
at least one  time. 

2. Usually the brake block play has to be re-adjusted, when: 
3. The brake block play is not between 5-7 mm. 
4. The brake blocks are replaced. 
5. The brake blocks are worn out on one side. 
6. The wheel profile had been re-worked. 

 
4. Procedure for brake adjustment  
 

1. Secure the machine against braking away by skid-pans.  
2. Release the brake. (ZERO brake pressure).  
3. Turned off the engine.  
4. Adjust the brake play.  
5. Do not change all brake blocks at once (e.g. in two stages). 

  
5. V-belt tension  

1. Check visually the V-belts over its entire dimension.  
2. Replace defective V-belts.  
3. Check new V-belts after a working time of 15 minutes.  
4. Check V-belt tension by finger test as below.  
5. Put the flat steel scale onto the V-belt between two pulleys.  
6. Press the V-belt at the centre and measure the depth of shifting, It should not 

be more than 15mm. 

S.No. 
 

Hydraulic pressures UNIMAT-2S &3S UNIMAT- 4S 

  1. System pressure  120-140 bar 120-140 bar 
2. High pressure  150 bar 150 bar 
3. Squeezing pressure  

i) Wooden sleeper  
ii) Concrete sleeper  

100-110 bar 
 
135-150 bar 

100-110 bar 
 
135-150 bar 

4. Accumulator pressure  85 (max) bar 85 (max) bar 
5. Vibration pressures  150 bars 185 bars 
6. Brake pressure  3.0 to 7.0 bar 3.0 to 7.0 bar  
7. Air pressure  6-7 Kg/cm2 6-7 Kg/cm2  
8. ZF oil pressure  12-14 bar 12-14 bar  
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Trouble Shooting of UNIMAT-2S and UNIMAT-3S 

1. Trouble Shooting (engine)   

S. No. Faults Probable Causes         Remedial action 
1. 

 

 

Engine does 
not start 

  

 

 

 

 

 

1. Emergency stop 
   Switch is pressed. 
   

1. Emergency  stop  switch  should 
    be in release position.  
  

2. No fuel in the 
tank.  

 2. Fill fuel in the tank and bleed ai  
from  fuel  system  as  given  in   
following steps: 

 (i)  Loosen the bleed plug on the 
fuel filter  and  operate  the  
priming pump until the fuel 
emerges free of  bubbles. Tigh-
ten  the  bleed plug. 

(ii)  Then  loosen  banjo  plug  on in-
ject tion pump  and  operate  the 
priming pump until fuel emerges 
free  of   bubbles. Tighten the ban-
jo plug. 

3. Shut down      
mechanism is 
stuck. 

3. Check the electrical supply at coil. 
if it is ok, then lubricate the piston 
of shut down coil and mechanism 
with lube   oil   and   operate   it  
manually. If still not working, then 
coil may be   defective. Replace it. 

  
4. Air in fuel sys-
tem. 

4.  Bleed  air  from  fuel  system  as    
explained in   item no. 2 above  

5. Governor is 
stuck. 

5. Replace the complete fuel  injec-
tion  pump 

6.Misconnection of 
  Starting switch 

6.  Check  starting switch and if any  
     Misconnection is noticed, rectify it. 
 

7. Valve clearance 
is not Proper. 

 

7.  Adjust valve clearances as per        
engine  manual  

8. Weak batteries. 
 

 8. Check electrolyte level in the Bat-
teries.  Terminals should  be clean  
and  the  charging  system Should 
be working.  Over-aged batteries 
should be replaced. 

9.Injectors  not    
proper functioning 

9. Remove defective injectors and 
get them overhauled/calibrated or        
replace them with new one. 
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10.Valves not    
seating properly 

 

10.(i) Check the valves spring 
     Replace the broken spring if any. 
 (ii)  Lap the valves. 
(iii)  Lap  the  valve  seat, if   required 
 

 2. 

 

 

Engine run-
ning too 
Hot. 
 

1. Coolant level too 
low. 
 

1. Check coolant level and top up to   
The mark   in the filler neck. 

2. Defective ther-
mostat. 
 

2. Check thermostat as given in the 
following steps: 

(i) Drain cooling water and store it  
for  Reuse. 

(ii) Loosen hose clamps, pull  back     
hoses   and then remove       
thermostat.   

(iii) Heat  the  water  in  container  to  
 approx. 85oC and place thermos-
tat in it.  Maintain temperature of 
water by  
  agitating 

(iv)  By  short  circuiting  and  radiator 
   opening, Check whether the 

Thermostat   opens fully. If not, 
Then install new thermostat. 

3. Defective water    
pump 

3.   Check/repair the water pump 

4. V-belt for water 
pump.             
Needs adjustment. 

4.Check the V-belt tension. To ad-
just, release the guide pulley and 
regulate tension in the belt. Then 
tighten the guide pulley. 

5. RPM of coolant 
fan is too low. 

5. Adjust the RPM of the motor to 
1600. 

Check hydraulic system and 
change pump and motor if Neces-
sary. 

 
6.Water radiator 

Choked. 
6.Clean the radiator 

7.Radiator cap 
missing or worn 
out    

7. Fit new cap. 

8. Water hose too  
old. 

8. Replace the water hose 

3. 
 

Engine   
misfiring 

1. Dirty fuel filter. 1. Replace the fuel filters. 
2. No/ less fuel in 
tank.  

2. Fill  fuel  in  the  tank    
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3. Air in fuel sys-
tem.  

3. Bleed air from the fuel system. 

4. Defective         
Injector.  

4. Remove the defective injector and 

5. Valve clearance 
is not proper 

5. Adjust valve clearances as per 
engine manual 

6. Fuel injection 
timing   is not 
proper 

6. Adjust the timings. 

4. Excessive 
engine 
Smoking. 

1. Engine oil level  
too high. 

1. Check oil level. 

2. Defective injector 2. Remove defective injectors and 
get them   overhauled/calibrated or 
replace them with new one. 

3.Valve clearance 
is not  proper 

3. Adjust valve clearances as per 
engine manual. 

4. Air in fuel       
system. 

4.  Bleed air from fuel system. 

5. Clogged air    
cleaner. 

5. Clean the element or change if       
Required. 

6. Excessive car-
bon on cylinder 
head and piston. 

6. De-carbonize the engine. 

7. Engine             
overloaded. 

7. Check and reduce the load. 

5. Engine 
stops 

1. No fuel. 1. Fill fuel in the tank. 

2. Air in the fuel   
system. 

2. Bleed  air  from  fuel  system 

3. Valve clearances 
are not proper. 

3. Adjust  the  valve  clearances   

4. Governor is 
stuck. 

4. Replace complete fuel injection 
pump. 

5.Overheating of 
 engine 

5. Take remedial action. 

6. Oil pressure 
low 

1. Dirty lube oil fil-
ter. 

1. Replace the lube oil filter.  

2.Oil control valve 
not  working 

2. Repair the control  valve  or re-
place it. 

3. Dirty oil cooler. 3. Clean the oil cooler. 

7. 

 

Fuel  
consumption 
too high 
 

1. Use of incorrect 
lube oil brand.  

 1. Use proper grade and quality lube 
oil. 

2.Incorrect setting 
of   Injector 

2.Overhaul/ Replace the defective      
injectors 

3. Incorrect engine  
     Timing. 

3. Reset the engine timing.  

4. Clogged air filter.  4. Clean the air filter.  

5.Poor compression  5. Engine needs to be top over-
hauled. 
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2. Trouble Shooting (ZF gear box) 

S No. Faults Probable 
causes 

Remedial action 

1. 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

 

Control pres-
sure are too 
low in all speed  

 

 

 

 

 

 

 

 

 

 

 
 

 

1.Pressure  
gauge  
Defective. 
 

1. If it is between 12 to 14 bar that means 
pressure gauge in operator’s cabin is 
defective. This should be replaced. 

 
2. Low     
pressure. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

2. If it is below 12 bar then pressure will 
be checked at points 59 and 60 of KI-III 
and KV. If it is 12+2 bar then following 
steps should be taken  

(i)Control orifice will be checked on in-
termediate plates of shifter assembly 
for its elongation of hole which should 
not be more than 0.6mm 

(ii). If above step is ok then pressure 
control spool will be cleaned and in-
spected for its movement. 
 

(iii). If any of the above is faulty control 
valve assembly should be replaced 
 

3. If pressure at points 59 and 60 is too 
low  (below 12 bar) following action will 
be  taken. 
 

(i). Check torque limit assembly. 
 

(ii).If it is still not ok, pressure valve after   
dismantling  the same 

 
(iii).Replace pressure filter of 25 microns. 

 Pressure will be checked at point 65 
at normal test temperature 80oC to 
100oC and 1000 rpm 

2. 
 
 
 
 
 
 
 
 

Clutch shifting 
time too long in 
all speed.  
 

 

 

 
 
 
 
 
1. Oil level too 
low.  
 
 

Check pressure build up time on point 65 
(by Micro Chronometer and Pressure 
Gauge). If it is more than 1.7 sec., fol-
lowing repair will be carried out:  
 

1. Check oil level at 40o C/1000 rpm for 
lower mark & at 80o C/1000 rpm for up-
per mark and recoup it if required.  
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 2.Orific  of 
pressure con-
trol valve is 
blocked 

2. Check orifice of control pressure 
valve. If choked, it should be cleaned.  
 
 

3.Pressure 
 Control valve           
defective.  

3. If orifice of control pressure valve is 
less than 0.6 mm, it needs replacement. 

3. Main pressure 
too low in sev-
eral speeds.  
 

 

 
 
 
1.Pump flow 

is less  
 

 
2. Pressure 
drop at clutch 

Check pressure at point 65. If it is less 
than 12 bar in any selected speed, then: 
 
1. Check pump flow by flow meter at 

1000 rpm. It should be 40 LPM. If it is 
less, replace the pump.  
 
2. Check individual clutch here the pres-
sure 

4. Shifting time 
too short  
 

3. Oil tubing 
inside the 
gear box may 
be choked. 
 
1. Main con-
trol pressure 
too low.  
 
 
 
2.Pressure  
 control orifice  
 is blocked.  
 
 

3.Pressure 
control valve 
defective.  
 
 
4. Torque limit 
of cap screw 
of control 
valve assem-
bly is less.  

Oil tubing inside the gear box may be 
choked which should be 
cleaned/repaired 
 
 
1. Check pressure build-up time on 

point no.65 (by Micro Chronometer, 
pressure gauge and pressure switch of 
Test Box H). If it is less than 1.17 sec., 
control orifice   
 
2. Pressure control valve will be re-

paired.  
 
 
 
3. Defective control valve will be re-

placed.  
 
 
 
4. Torque limit of cap screws will be 

checked  
 (20 Nm)     on shifter assembly.  
 
 

 
5. Temperature 

too high.  

 

1. Oil level too 
low 
 
 
 

2. Oil cooler 
blocked. 

1. Oil level checking shall be carried out 
at 80o C & 400 C at 1000 rpm for higher 
and lower level. If less, it should be re-
couped.  
 
2. Then oil temperature difference at in-

let and outlet of oil cooler will be 
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3. Converter 
pressure not 
proper.  
 
  
 
 
 

 
4.Converter 
holding valve 
defective.  
 
 
 

5. Converter 
relief valve 
defective.  
 
 

6. Converter 
sealing may 
be worn-out.  

 

checked. If 8 to 100 C difference is not 
available, it shows that cooler needs 
cleaning.  
 

3. If temperature difference at cooler is 
correct, converter inlet and outlet pres-
sure will be checked at point 51 & 63 
(Nominal value is 5-7 bar at inlet and 3-6 
bar at outlet, 1000 rpm, temperature 
range 80 to 100 o C). If it is OK, then it 
shows that vehicle is being driven in 
wrong speed. 
 
4. If temperature in step 3 above is 

high, then it indicates problem in conver-
ter control valve. Repair the control valve 
by checking of spool & spring and 
change if needed.  
 
5. If converter inlet and outlet pressure 

is low, then there may be problem in 
converter relief valve. Change it with 
new valve.  

6. If relief valve is OK, then converter 
sealing should be checked and repair 
will be carried out after dismantling of 
gear box.  

 
6. No drive 

transmission in 
all speed.  
 

1. Low level 
of oil. 
 
2. Cardon 
shaft may be 
damaged.  
 

3. Main pres-
sure too low.  
 
 
4. Electrical 
supply cut off.  
 

1. Check oil level as per s.no.3, item 
no.1 and recoup if required.  
 
2. Check cardon shaft and its coupling 

from engine to converter. Replace/repair 
if damaged.  
 
3. Check main pressure at 65 no. point. 

If pressure is less than 12 bar, take ac-
tion as per s.no.1, item no.2.  
 
4. If pressure at 65 no. point is 12-14 

bar, current will be checked with the help 
of PR49 test kit –  
 
(i) If no current in above, 5 Amp fuse 

may be damaged. Replace the fuse.  
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7. No function in 
1st & 2nd 
speed.  

 

1. Cut off 
switch in ON 
position.  
2. Current not 
supplied on 
corresponding 
solenoid.  
 
3. Control 
valve assem-
bly gets      
defective.  
 
4. Pressure 
switch of 
brake circuit 
defective.  
 

 
 
 
5. Solenoid 
defective  

1. Cut off switch should not be in oper-
ated condition.  
 
2. Current at solenoids M1, M2,M3 and 

M5 will be checked with Pr.49. Test Kit. 
Prescribed current is 0.25 to 0.5 Amp.  
 

 
3. If current input is OK, control valve 
assembly needs repairing.     
  
 
 
4. If current on solenoids as per coding 
is not available, it indicate wrong coding, 
then pressure cut off switch will be 
checked by pressure 49. If there is no 
reaction, pressure switch of brake circuit 
is defective.  
 
5. If coding is OK but signal is not com-

ing, then change defective solenoid. 
8. Reduced   

Tractive Power 
and increased  
temperature.  

 

1. Converter 
outlet pres-
sure too low 
due to 

(i) Converter 
relief valve 
may be defec-
tive.  

(ii) Suppres-
sion speed 
not OK (Max-
imum rpm of 
engine i.e. 
1800 should 
not drop).  

(iii) Wrong 
coding.  

 
2.Hydraulic  
Circuit may 
be defective.  
 

1. Converter output pressure will be 
checked at point no.63. If pressure is 
found below 5 bar, converter relief valve 
should be checked at point no.51 (inlet). 
If pressure is found correct 12-14 bar, 
suppression speed will be measured by:         

 (a) Applying brake above 3 bar,  

(b) Then put gear in 3rd speed.  

(c) And increase the rpm upto maximum. 
Where the rpm needle stops, that is the 
suppression speed. 

If suppression speed is correct, soleno-
id selection will be checked. If suppres-
sion speed is high, diesel supply of en-
gine and diesel filter will be checked.  

 
 
 
2. Hydraulic working will be checked if 

no defect is found in item 1 above.  
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 Trouble Shooting (Electrical) 

S no. Faults Probable 
causes 

Remedial Actions 

1 1.Tamping 
Unit   not 
lowering 

1.No Hydraulic 
pressure 

Before proceeding further, Check whether 
the lock is opened properly, transducer 
chord wire, transducer, fork or for any me-
chanical damage. 
1. Put Hyd. Multi station switch to position1. 
Pressure gauge should read 120-140 bar if 
not. 
(i) 38-17 system pump defective, shaft   
broken etc  replace it. 
(ii) Unloaded valve defective, replace it. 
(iii)  Safety valve defective, replace it. 

2. Battery  is not 2. Check connection and ensure that volt-
meter   on engine panel is indicating vol-
tage. 

3. Electrical And 
Pneumatic 
switch is not  
properly  ‘ON’ in 
working cabin 

3. Check switch.  If the switch is proper, in-
put      signal X22 and X23 should come. 
Voltmeter  fitted  on lower  panel  of  work-
ing cabin will read  the   voltage  as Indi-
cated   below:- 

Position1: power supply to programmer+12V 
Position2: power supply to programmer+24V 
Position3: power supply to Leveling  system  
+24 V          

9. Lock-up clutch 
not functioning.  

 

Lock-up 
clutch pres-
sure too 
low/no pres-
sure due to -  
1. Lock-up 
clutch may be 
defective.  
 

 
2. Inductive 
transmitter 
may be defec-
tive.  
 
3. Solenoid 
M5 may be 
defective.  
 

Check lock-up clutch pressure at mea-
suring point 66.  
 
 
 
1. If pressure is correct i.e. 12+2 bar 

then lock-up clutch have mechanical de-
fect. Torque converter will need repair at 
workshop.  
 
2. If there is no pressure at point 66, 

signal will be checked by Pr49/Pr 78A.  If 
there is no signal, check inductive 
transmitter and cable harness. 
 
3. If signal test in step 2 above is OK, 

solenoid M5 is defective and need to be 
replaced.  
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Position4:  power  supply  to  Lining       
system    +24 
Position5: power supply to proportional  
system  +24 V 
Position6: power supply to Locking system    
+24 V 
Position7: power supply to  Motor system1     
+24 V 

4. Voltmeter not 
reading 

( i) Check relay 13 db in electrical Box no. 
13,        Replace if faulty. 
(ii) Check whether hydraulic pressure     
voltage  is ok. 
(iii) Check 
       (a) Sub routine QO4-XO4 for RH Unit 
       (b) Sub routine QOB-XOB for LH Unit. 

2 RH Tamp-
ing Unit not 
lowering 

    QO4-XO4   should   indicate   if   not 
check – 
(i)When RH pedal operated, X91 indication 
should come. If not, pedal switch is faulty 
,replace it. 
(ii) X20 Indication should not come (half 
automatic switch 1X ‘ON’). If ‘ON’ change 
the position of auto switch to NORMAL. 
(iii) X50 Indication should not come (Half 
automatic switch 2X ‘ON’). If ‘ON’ change 
the position of auto switch to NORMAL. 
(iv) X24 or X96 and X23 should be ‘ON’ po-
sition ,if not, check switch for its operation. 
(v) QO9-X09, QO8-XO8 should not be 
‘ON’. 
vi) X56 working stop should be ‘ON’. 
(vii) X1C tamping unit lateral lock should 
not be ‘ON’. If ‘ON’, check the sensor of 
lateral lock. 
(viii) X1D tamping unit upper lock should 
not be ‘ON’. If ON, check the limit switch of 
upper position lock. 

3 LH Tamping 
unit not   
lowering. 

  QOB-XOB should come on multi check. If 
not, then check, 
(i)  LH tamping unit pedal operated, X90 
indication should be ‘ON’, if not, check 
pedal switch. 
(ii) Main Switch P&C X26 should be ‘ON’. If 
not, check the main switch. 
(iii)Conditions (IV) to (viii) of item-2 are    
fulfilled. 
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4 Plain track 
operation 
(both tamp-
ing unit 
lowered to-
gether) not 
functioning. 

  1. When the indications QO4-XO4 and 
QOB-XOB indications do not come. Then 
Check: 
(i) LH T/unit upper position X13 should 
come. If not, check the relay Re6 (EL-T277) 
of PCB EK 132. 
(ii)  RH T/unit upper position X14 comes. If 
not, check the relay Re6 (EL-T277) of PCB 
EK 132. 
(iii)QOC-XOC should be ‘ON’. If not, QOC-
XOC should be ‘ON’. If not, switch to ‘ON’. 
(iv) When RH T/Unit pedal pressed, X91 
should indicate. ‘ON’. If not, check pedal 
switch. 
(v)Q61-X61 should not indicate, if indication 
comes, switch ‘OFF’ lining without tamping 
switch. 
(vi)Main switch of plain track operated X25 
should indicate, if not, check the switch. 
(vii) Working stop switch X56 should indi-
cate,    if not, check it. 
(viii) Q62-X62 should indicate. If not, check 
lock physically. 
  
2. If indication QO4-XO4 & QOB-XOB is 
OK. Then check for deflection in galva-
nometer in respective position. If deflection 
of galvanometer is OK, then - 
(i) The proportional valve is stuck up and 
needs to be replaced/ repaired. 
(ii) Tamping unit up and down cylinder is 
defective. 
(iii) Cable from panel box to proportional 
valve open- circuit. 

(iv) PCB EK 132 defective. Replace/repair it. 
5 Tamping 

unit not   
going up. 

  Check hydraulic pressure which should be 
120 to 140 bar. 
(i) X90 should not glow. If glowing, pedal 
switch is faulty, requires replacement. 
(ii) X91 should not glow. If glowing pedal 
switch is faulty, requires replacement. 
(iii) Tamping tools may be obstructed by rail 
foot or by ST sleeper. Remove it  manually. 
(iv) Proportional valve may be faulty,        
replace, if required. 
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(v) Tamping unit up and down cylinder pis-
ton rod may be broken or slipped off from 
the unit. 
(vi) EK132 may be faulty, replace if re-
quired. 
(vii) PCB EK813 may be faulty, voltage can 
be checked by multi check and replace, if 
required. 
(viii) Transducer should be checked for 
proper voltage. 

6 Lining is not 
taking 
place. 

  Ensure that, 
(i)  Electrical & Pneumatic switches is ON’. 
(ii)   All the trolleys are down on the track 
and  their respective limit switch is operat-
ed. 
(iii)  Lining chord wire is given tension. 
(iv)  Datum towards left or right is given. 
( v)   Hyd.  Pressure within 120 to 140 bars. 
Both  red  &  yellow  LED  for  Sub Routine 
QOA-XOA should glow, after fulfilling the 
following conditions: 
1. SR61 (lining without tamping) should 
glow. If not, check the following:- 
(i)  X1F should glow, if not, adjust gap of 
track sensor LHS. 
(ii)    X59 should glow, if not, adjust gap of 
Track sensor RHS. 
(iii) X27 should glow, if not derailment     
      Bridging switch may be faulty. 
(iv)  X24 should not glow, if glowing,   
      change the position of automatic tamp-
ing switch. 
(v)  X96 should not glow, if glowing,   
change manual squeezing switch. 
(vi) X91 should glow, if not glowing, check 
the pedal switch. 
(viii)  X10 should glow, if not, change lining 
automatic start switch. 
X19 should glow, if not lining trolley pre-
load to right switch may be faulty, or X1A 
should glow, if not lining trolley pre-load to 
left switch may be faulty. 
2.X10 should glow, if not, check the posi-
tion of lining automatic start switch. 
3.X1B should not glow, if glowing, check 
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limit switch of measuring trolley lock, ad-
justs if required. 
4.X1E should not glow, if glowing, limit 
switch of front bogie lock should be ad-
justed 
5.X57 should glow, if not, adjust limit     
switch of LH    lifting unit in unlocked condi-
tion. 
6.X58 should glow, if not, adjust limit switch 
of RH lifting unit in unlocked condition 
7. X58 should glow, if not, adjust limit 
switch of RH lifting unit in unlocked condi-
tion. 
8. After glowing SROA, QL20 should indi-
cate. If not, check relay 7002/S4 & 4 amp 
micro fuse for it. Replace if required. 
 

7 Lifting Unit 
not lifting. 

1. Electrical 
problem 

1. Ensure battery is connected to Bus bar. 
2. (i) Ensure that electrical main switch X23 
and Pneumatic system ‘ON’, switch X22 is 
operated and input signal X22 & X23 are 
coming. 
   ( ii) If no input signal, check relay 13d9 in 
electrical box No.13 and replace if faulty. 
(iii) Check emergency stopper in working 
cabin and release latch. 

2. Lifting Unit 
not lifting up 
when switch 
X28 for lifting 
unit fully up   
position is put to 
‘ON’. 

2. (i) X28 indication should come. If not, 
check the switch. 
(ii) QL22 for LHS & QL24 for RHS should 
operate, red LED should extinguish and 
yellow LED should glow. 

3. QL22 both 
red & yellow 
LED glows with 
reduced light  

3.(i) Electrical solenoid of LHS lifting unit is 
open circuited, rectify it. 
ii) Cable up to solenoid is open circuit, rec-
tify open circuit. 

4.QL22 Red 
LED glows but 
yellow LED 
does not glow 

4.(i) Check 4A micro fuse of circuit QL1 & 
2, replace if necessary. 
(ii) Check relay 7002/S4 of circuit 
QL2, replace if necessary. 
(iii) Check solenoid for short circuit. 
(iv) For Auto-lifting 
Sub routine 06 should glow. If not, check 
the followings: - 
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(a) Pre-selector hook X72 or pre-selector 
roller clamp X73 is ‘ON’ and indication X72 
or X73 is coming, if not, check pre-selector 
switch. 
(b) LH hook is not in down position and in-
dication X40 is not ‘ON’. If ‘ON’, transistor 
array at 6u5 may be faulty. 
c) Lifting unit is properly resting on rail and 
track sensor indication X1F or derailment 
bridging indication X27 is ‘ON’. If not , ad-
just the gap of sensor. 
(d) QO5-XO5 indication is coming. If not , 
check limit switch of lining unit. 
(e) Levelling chord tight indication X12 is 
‘ON’, if not , check chord wire. 
(f) Lifting start switch X4A is ‘ON’ & indica-
tion X4A is coming, If not , check the 
switch. 
(g) RHS Tamping unit switch X2A is not 
‘ON’ & indication X2A is not coming, if so, 
check the switch. 
(h) Rear feeler rod limit switch is operated 
and signal XAE is ‘ON, If not , adjust the 
limit switch. 
(v) For Manual Lifting 
a) X23 Main switch circuit “ON’ and indica-
tion is coming, If not check the switch. 
(b) X4A lifting start switch ‘ON’, If not check 
the switch. 
(c) X7A manual lifting LH switch ‘ON’, If not 
, press the manual lifting switch. 
(d) X57 and X58 lining unit unlock indica-
tion is ‘ON’, If not , unlock the unit or check 
limit switch. 

OR 
(a) X23 main switch circuit ‘ON’ and indica-
tion is coming, if not , check the switch. 
(b) X28 tamping unit fully up position switch 
‘ON’. 
(c) LHS and RHS hook in upper position 
and X42 and X43 indication is ‘ON’ 
(c) Pre-selector roller clamp not “ON’ & in-
dication X73 is not ‘ON’. 

5. QL.22 Yellow 
LED is glowing 
but not lifting. 

5. Check deflection in galvanometer for 
servo valve putting toggle switch to LH, If 
no deflection – 
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(i) Servo valve may be defective. 
(ii) EK 2041 may be defective. Replace if 
defective. 
(iii) Check electrical connection of Servo 
valve. Coupler wire should not be short cir-
cuited. 

6. No hydraulic 
pressure (multi 
station switch in 
position 1 and 
gauge indicate 
no hydraulic 
pressure). 

6. (i) 38/17 Hydraulic pump defective or 
shaft broken. Replace if defective. 
(ii) Check unloader valve and replace if de-
fective. 
(iii) Check Safety valve defective, replace 
defective item and ensure that the pressure 
is between 120 – 140 bar. 

Note : Similarly RHS Unit can also be checked. 
 8 Forward 

working 
drive not 
taking 
place. 

1. Electrical 
problem 

1. Ensure battery is connected to Bus bar. 
2. SR 08 is not glowing i.e. both red and 
yellow LED. 
3. Ensure main switch X23 and pneumatic 
switch X22 is operated. 
4. (i) First condition:- 
(a) X94 Pedal switch in RHS or X95 pedal 
switch in LHS ‘ON’ and indication is com-
ing. 
(b) Main switch for plain track X25 or 
P&CX26 should be ‘ON’ and indication is 
coming. 
(c) X53 Hydraulic working brake should be 
‘ON’. If X53 is ‘ON’ and no indication, check 
pressure switch. 
(d) Sub-routine 60 is satisfied. If not, check 
hydraulic working brake pressure switch. 
(e) Sub-routine QBD-XBD should not be 
‘ON’. If ‘ON’, switch off automatic cycle 
switch. 
(f) Sub routine QO6-XO6 & QO7-XO7, indi-
cating lifting start for LH & RH is not ‘ON’. 
(g) X44and X45 indicating working drive 
reverse is not ‘ON’. 
(ii) Second condition :- 
(a) Main switch to plain track working X25 
‘ON’. 
(b) X91 Pedal switch tamping unit RH ‘ON’, 
if not , check pedal switch. 
(c) Half Automatic switch X20 ‘ON’, if not 
check position of switch. 
(d) Item no.(d) to (g) of condition 4(i) should 
be fulfilled. 
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(iii) Third condition :- 
(a) Main switch for plain track working X25 
is ‘ON’, if not , check main switch. 
(b) X91 RH Tamping Unit pedal switch 
‘ON’, if not , check pedal switch. 
(c) X50 Half automatic switch ‘ON’, if not , 
check position of switch. 
(d) Sub-routine Q6B should not be ‘ON’. 
If SR 08 is ‘ON’, and still machine is not 
moving. Then check:- 
(i) Pneumatic pressure should be more 
than 3.8 bar if not , check pn. pressure 
switch. 
(ii) Check working drive motor, replace if 
damaged. 
(iii) Check work drive gear box, replace if 
required. 
(iv) Check work drive cardon shaft, replace 
if required. 
(v) Check distributor gear box, replace if 
required. 
(vi) Check, whether brakes are applied. 

9 Machine 
travel drive 
not taking 
place.   
(forward or 
reverse). 

1. When electri-
cal main switch 
and pneumatic 
switch are in 
‘ON’ position, 
Q1B should 
glow. 

1(i) X52 measure run recorder should be 
‘ON’ 
(ii) X53 Hyd. working brake should be ‘ON’. 
(iii) E2 Axle gear box (I) should be disen-
gaged. 
(iv) E3 Axle gear box (II) should be disen-
gaged. Relay 7u1/D will energize causing 
contact 1 & 7 to close providing earth for 
relay 28u2 which will cut off supply to cable 
G4 & G7 extinguishing of lamp h3. 

2. All locked’ 
indication 5b17 
and 11b17 not 
glowing. 

2. Check in working cabin, glowing of fol-
lowing LED’s:. 

(i) Rear Trolley locking indication 23h8, 
23b20. 

(ii) Measuring trolley lock indication 23 h 21. 
(iii) Tamping unit lateral locking indications 
23h 10, 23 h 9. 
(iv) Tamping unit upper locking indications 
23 h 17, 23 h 23. 
(v) Lining bogie locking indication 23 h 18. 
(vi) Lifting unit locking indications 23 h 19, 
23 h 14. 
(vii) Front trolley locking indication 23 h 16 
is ‘ON’. 
(viii) Additional lift LH inward close. 
(ix) Additional lift RH inward close. 
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(x) Supply through 23u/1, 23u/2, 
23u/3,23u/4 relays. All the items (i) to (ix) 
should be physically checked for proper 
locking and for proper contact of limit 
switches. 

3. All locking 
indications 5h17 
& 11h17 are 
glowing but M/c 
is still not    
moving. 

3. Check: - 
(i) Pn  switch 1b 113 near ZF gear box. 
(ii) Limit switch for disconnection of axle 
gear box 1b185, 1b291 & 1b 321 for proper 
disconnection. 
(iii) ZF key for proper contact (Pn. Brake 
applied should be released automatically). 
(iv) Brake switch 1b33 in brake panel box. 
(v) Releasing of hydraulic brake relay 13d9. 
3rd contact. 
(vi) ZF pressure 

10 Lifting Unit 
not lower-
ing. 

  Check electrical main switch X23 & Pn. 
switch X22 is ‘ON’ and indication is coming. 
All electrical systems are ‘ON’ and system 
pressure is indicating on pressure gauge 
when multi- station switch at position no.1. 

1. Lifting Unit 
not coming 
down when X28 
switch is put on 
full down       
position. 

(i) Check X28 yellow LED glowing. If not, 
switch is defective. 
(ii) Q16 & Q17 red LED should glow. 
iii) QL23 & QL25 red LED should extinguish 
and yellow LED should glow. 

2. Both Red & 
Yellow LED’s of 
QL 23 for LH 
clamp lowering 
are glowing. 

(i) If red & yellow LED’s glows with reduced 
brilliancy, solenoid for LH clamp lowering 
1S26B is open-circuited, rectify it. 
(ii) Electrical cable to 1S26B is open cir-
cuited, rectify it. 

3.Both Red & 
Yellow LED’s of 
QL 25 for RH 
clamp down 
glowing. 

If red & yellow LED’s glow with reduced 
brilliancy, solenoid of RH clamp lowering 
open-circuited for 
cable to solenoid open-circuited. Rectify it. 

4. QL23 yellow 
LED does not 
glow, only red is 
glowing. 

4. Check signal Q16. If no signal on Q16, 
check : 
FIRST CONDITION:- 
(Manual lowering of lifting unit while tamp-
ing)- 
(i) X23 main switch ‘ON’. 
(ii) X4A lifting start switch 'ON'. 
(iii) X7A manual lifting switch LH 'ON'. 
(iv) X28 switch should not be 'ON' 
(v) Sub-routine Q06-X06 should not be 
'ON'. 
SECOND CONDITION:- 
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(Automatic lowering of lifting unit while 
tamping) 
(i) Sub routine Q04-X04 should be ‘ON’. 
(ii) X12 leveling chord tight switch should 
be ‘ON’. 
(iii) X32 over-lift cut-off signal ‘ON’ 
(iv) Long sleepers LH switch X48 should 
not be ‘ON’. 
(v) Manual lifting signal X7A should not be 
‘ON’. 

5. QL 23 is not 
glowing but Q16 
is glowing. 

5. (i) 4Amp micro fuse of 0 and 3 circuit 
may be fused, replace it. 
(ii) Relay 7002/S4 of QL23 may be defec-
tive, replace if necessary. 

6. QL 23 yellow 
LED is glowing 
but lifting unit 
not lowering. 

6. (i) Check servo valve. 
(ii) Check PCB EK 2041. 

 
Note: In the same manner RH side is to be checked. In this case QL25 and Q17 is 

to be checked. 
11 3rd rail not 

lifting in 
automatic 
mode. 

When electrical 
& Pn. System is 
‘ON’ & Hyd. 
Pressure ap-
plied with other 
system ‘ON’ but 
LH side lifting 
not taking 
place. 

QLC6 should operated, yellow LED should 
glow & red LED should extinguish. If not, 
check:- 
(i) SR66, it should glow. 
(ii) XC9 for additional lift hook lock should 
be ‘ON’. If not check switch on panel 
34(remote). 
(iii) XE5 for additional lift LH travel position 
should be OFF, if ‘ON’, check limit switch. 
(iv) XCA for additional lifting unit longitudi-
nal forward should be OFF. If not, check 
the switch. 
(v) XCB for additional lifting unit longitudinal 
reverse should be OFF. If not, check the 
switch. 
(vi) XC6 for additional lift manual lifting 
should be OFF. If not, check the switch. 
vii) XC7 for additional lift manual lowering 
should be OFF. If not, switch may be faulty. 
(viii) XC4 for cantilever arm outward should 
be OFF. If not, check the switch. 
(ix) XC5 cantilever arm inward should be 
OFF. If not, check the switch. 
(x) XCC for derailment of 3rd bridging 
should be ‘ON’, if not, check sensor or gap 
to be adjusted. 
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(xi) XDE for additional lift unit lock LH 
should be off, if ‘ON’, check limit switch for 
its locking. 
(xii) XC2 for pre-selector additional lift LH 
should be ‘ON’, if not, check switch on re-
mote. 
Note: During automatic lifting of 3rd rail, 
none of the switch on remote control to be 
operated, otherwise lifting will be cut OFF. 
For locking of 3rd rail, mechanical lock 
should be opened and lifting start switch on 
panel No. 22, X4A should be in OFF condi-
tion. 

Note: In the same way RH side automatic lifting can be checked. 
12 L.H. outside 

roller clamp 
is not get-
ting close. 

i) Hydraulic 
problem 

Check 24V supply at coupler of valve for 
L.H outside roller clamp close by operating 
all the electrical controls. If it is existing 
there, then electrical circuit is OK and prob-
lem is in hydraulic circuit. Check it as fol-
lows. 
(i) Operate the 4-way valve for L.H. outside 
roller clamp close. If clamp is not operating, 
then valve may be stick up. Replace the 
valve. 
(ii) If spool of valve is moving freely but 
clamp is still inoperative, Then hydraulic 
accumulator pressure at position 2 of pres-
sure gauge selector, It should show 85 bar 
(iii) Safety valve of the circuit should be set 
at 210 bar. 
(iv) Unloader valve should be set at 140-
160 bar. 
(v) Single pump may also not delivering the 
oil. Check and do the needful. 
vi) Suction filter of clamp circuit may also 
be choked. Check and change if required. 

ii) Electrical 
problem 

If by operating the concerned hydraulic 
valve manually, L.H. outside clamp is get-
ting close then problem is in electrical cir-
cuit. Check it as follows. 
(i) Operate all the electrical controls and 
check the following. 
(a) Q67→X67 should come on multi check. 
If not coming then check all the conditions 
of Q67→X67 from programme logic on 
multi check and do the needful. 
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)b) Switch for roller clamp L.H. inner should 
be in off position. 
(c) QBF→XBF should not come on multi 
check. If coming, then check the conditions 
of QBF→XBF from programme logic and 
do the needful. 
(ii) Relay QL5A may also be damaged. 
Check and do the needful. 
(iii) Fuse for QL5A may also be blown. 
Check and do the needful. 

13 R.H. out-
side roller 
clamp is not 
getting 
close. 

(i) Hydraulic 
problem 

Check 24V supply at coupler of valve for 
R.H outside roller clamp close by operating 
all the electrical controls. If it is existing 
there, then electrical circuit is OK and prob-
lem is in hydraulic circuit. Check it as fol-
lows. 
(i) Operate the 4-way valve for R.H. outside 
roller clamp close. If clamp is not operating, 
then valve may be stick up. Replace the 
valve. 
(ii) If spool of valve is moving freely but 
clamp is still inoperative, Then check hy-
draulic accumulator pressure at position 2 
of pressure gauge selector, It should show 
85 bar 
(iii) Safety valve of the circuit should be set 
at 210 bar. 
(iv) Unloader valve should be set at 140-
160 bar. 
(v) Single pump may also not delivering the 
oil. Check and do the needful. 
(vi) Suction filter of clamp circuit may also 
be choked. Check and change if required. 

(ii) Electrical 
problem 

If by operating the concerned hydraulic 
valve manually, R.H. outside clamp is get-
ting close then problem is in electrical cir-
cuit. Check it as follows. 
i) Operate all the electrical controls and 
check the following. 
(a) Q68→X68 should come on multi check. 
If not coming then check all the conditions 
of Q68→X68 from programme logic on 
multi check and do the needful. 
(b) Switch for roller clamp R.H. inner should 
be in OFF position. 
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(c) QBF→XBF should not come on multi 
check. If coming, then check the conditions 
of QBF→XBF from programme logic and 
do the needful. 
(ii) Relay QL5E may also be damaged. 
Check and do the needful. 
(iii) Fuse for QL5E may also be blown. 

14 L.H. hook is 
not getting 
lower 

(i) Hydraulic 
problem 

Operate the spool of logic valve for L.H. 
hook lowering, if hook is not getting lowered 
then problem is in hydraulic circuit. Check it 
ads follows. 
(i) Check accumulator pressure. It should 
be 85 Bar. 
(ii) Safety valve should be set at 175 Bar. 
(iii) Unloader valve should be set at 140 
bar. 
(iv) 38X17 pump may not delivering the oil 
(v) Filter for 38X17 pump may be choked. 
(vi) Hydraulic 4-way valve may also be de-
fective. Check and do the needful. 

(ii) Electrical 
problem 

If hydraulic circuit is found Ok then problem 
is in electrical circuit. Check it as follows. 
(i) Switch for LH hook down should be in 
ON position and signal should come on 
multi check or subroutine Q00→X00 should 
come on multi check and following condi-
tions should also be fulfilled. 
(a) Preselector switch for LH hook should 
be in ON position 
(b) Switch for LH lining unit unlock should 
be in ON position and indication should 
come on multi check. 
(c) Switch for LH hook always down should 
be in ON position and indication should 
come on multi check. 
(d) If indication for all above conditions are 
not coming on multi check then check the 
lifting circuit. 

15 R.H. hook is 
not getting 
lower 

(i) Hydraulic 
problem 

Operate the spool of logic valve for R.H. 
hook lowering, if hook is not getting lowered 
then problem is in hydraulic circuit. Check it 
ads follows. 
(i) Check accumulator pressure. It should 
be 85 Bar. 
(ii) Safety valve should be set at 175 Bar. 



 

99 

 

TROUBLE SHOOTING 2015 

(iii) Unloader valve should be set at 140 
bar. 
(iv) 38X17 pump may not delivering the oil 
(v) Filter for 38X17 pump may be choked. 
(vi) Hydraulic 4-way valve may also be de-
fective. Check and do the needful. 

(ii) Electrical 
problem 

If hydraulic circuit is found Ok then problem 
is in electrical circuit. Check it as follows. 
(i) Switch for RH hook down should be in 
ON position and signal should come on 
multi check or subroutine Q01→X01 should 
come on multi check and following condi-
tions should also be fulfilled. 
(a) Preselector switch for RH hook should 
be in ON position 
(b) Switch for RH lining unit unlock should 
be in ON position and indication should 
come on multi check. 
(c) Switch for RH hook always down should 
be in ON position and indication should 
come on multi check. 
(d) If indication for all above conditions are 
not coming on multi check then check elec-
trical circuit. 
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  Trouble Shooting (Hydraulic Pump) 

S.No Faults  Probable causes Remedial action 
1. 

 

 

 

1.Pump not  
  delivering oil.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.Pump driven in wrong 
   direction (at the time of 

new   pump fitment, this  
problem may occur).  

 

1. Check the pump rotation 
by hand priming. Pour the 
hydraulic oil into inlet port 
and rotate the shaft. See 
whether the oil is delivering 
through outlet port or not. If 
not, change the rotation  
according to the engine 
shaft rotation.  

2. Oil level too low in the 
reservoir (if oil level is 
very low, aeration may 
take place and pump will 
not deliver oil).  

2. Check oil level in reser-
voir. It should be above 
minimum mark. If neces-
sary, recoup the oil.  

3. Intake filter/pipe 
choked.  

 

3. Clean or replace filter 
for proper flow of oil.  

4. Air leaks at pump in-
take joints.  

 

4. Pour hydraulic oil on in-
take joints and on observ-
ing abnormal sound, tigh-
ten the intake joint as re-
quired.  

5. Broken pump shaft or 
rotor.  

 

5. Replace the broken 
shaft or rotor. Also align 
the prime mover shaft  

6. Pump speed too slow. 
(The delivery rate of dis-
charge is prescribed at a 
certain rpm of engine. If 
engine speed become 
less than ideal speed, it 
may affect the proper 
suction of oil).  

6. Pump should run at 
prescribed speed. Engine 
rpm should be checked.  

 

7. Dirty suction filter.  7. Replace the filter. 

8. Faulty suction valve.  8. Repair or change the 
valve.  
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9. Air in system.  9. Discharge air from the  
system.  

10. Pump drive inopera-
tive.  

 

10. (i) Replace the broken 
pump shaft.  
(ii) Change defective 

coupling.  
11. Clutch out of 
adjustment. 

11. Adjust clutch. 

12. Pump is damaged 12. Replace with new one.  
2 Pump makes 

noise 
1. Aeration.  1i) Fill the reservoir with 

the oil up-to required level 
to prevent aeration.  
ii) Check condition of pump 
shaft seal. Change, if re-
quired. 

2. Intake line or suction 
filter partly clogged. 

2. Clean or replace the fil-
ter or line. 

3. Pump running too fast.  

 

3. Reduce speed up to 
prescribed limit. 

4. Coupling misaligned 
(Due to this bearing may 
get damaged, play at 
shaft may develop).  

4. Realign the pump shaft 
and prime mover shaft 

5. Reservoir not vented  
     properly.  

5. Reservoir not vented  
properly. 

6. Suction filter too small 
in size 

6. Replace by proper size 
of filter 

8. Oil viscosity too high. 
(In cold climate oil viscos-
ity becomes high so no 
free flow will take place 
and cavitation will occur).  

8. Start the engine for few 
minutes to warm-up the 
hydraulic oil used in ma-
chine for proper flow. Use 
only proper grade of oil 

9.Cavitation 9.(i)Check condition of suc-
tion filter and return line 
filter. Clean or change as 
necessary. 
(ii)Check clogging of inlet 

line. 
Clean or damage as ne-

cessary 
(iii)Check loose fittings on 
suction line. Tighten if re-
quired 
(iv)Clean hydraulic tank 
breather 

10.Shaft seal leaks Replace the seal 
11.Foam in oil Vent the system 
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12.Casing leaks First tighten bolt then 
check for cracks and seal-
ing. 

13.Vane spring open Change the spring 
14.Any part of pump de-
fective 

Change the defective parts. 

15.Foreign bodies in suc-
tion line 

Remove foreign bodies 
.Flush the system if re-
quired 

16.System dirty Flush the system 
17.Sharp bends in suc-
tion line. 

Eliminate or reduce the 
bends in suction line. 

18.Oil temperature high. Check the hydraulic circuit. 
Oil cooler may be ineffec-
tive. Rectify it. 

19.Boost pump failed. Check the boost pump and 
replace it. 

3 Pump overheats 1.Wrong oil grade Fill oil as recommended 
2. Oil speed in the sys-

tem too high 
Install pipes of proper size 

3.Oil level too low  Fill oil of recommended 
level. 

4.Pump rotor groove 
worn out. 

Change it 

5.Radial or axial loading 
too high. 

Loading should be limited 
to prescribed limit.Check 
alignment limit. 

6. Initial speed rises  

 

6. Check max. pressure. If 
needed replace with larger 
capacity and install pipe of 
nominal bore.  

7. Inadequate cooling  7.Increase cooling capacity 
8. Cooling system is dirty.  8. Cooling system is dirty.  
9.Differential pressure too 
low 

9. Increase pressure set-
ting of relief valve.  

10. Pressure too high  10. Reduce pressure set-
ting. 

11. Wrong type of pres-
sure valve  

11. Replace by appropriate 
type of valve of pressure 
valve .  

 

12. Wrong seal size  12. Replace by suitable 
size of     seal.  

 13. Filter dirty or too small 13. Clean filter or replace 
by larger size.  

14.Pump running speed 
high  

14. Reduce speed 

15. Cavitation 15. Bleed the system 
16. Foams in oil 16. Vent the syste 

17 Clean the vents. 17 Clean the vents 
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18. System contaminated  18 Flush the system. 
19. Sharp bends in  19. Eliminate bends or at 

least reduce them.   
20. Boost pump failed  20. Check boost pump and 

repair as required.  
4. Pump develops no 

pressure  

 

1. Wrong pressure setting  1. Wrong pressure setting 
2. Pressure valve spool 
stuck  

2. Repair/ Replace the 
valve.  

3. Leakage in system  3. Replace defective parts. 
4. Pump shaft broken 4. Replace shaft.  

  5. System contaminated 5.Flush the system com-
pletely.  

6.Improper gasket and 
seal 

6. Replace seals and 
gaskets.  

5. 

 

Speed loss on 
pump.  

1. Inlet pressure too low 1. Increase pressure.  
2.Outlet pressure too high 2.Check system pressure 

6. Pump does not 
work.  

 

1. Pressure too low.  1. Increase pressure set-
ting.  

2. 'O' Ring on port plate 
defective.  

2. Replace 'O' Ring. 

3. Too much play in the 
shaft 

3. Replace bearing.  

7. 

 

Hydraulic oil over-
heated.  

 

1. System pressure is too 
high.  

1. Adjust the pressure to 
the required limit.  

2. Dirty oil  2. Clean or change filters 
and strainers. 

3. Oil level is low.  3. Fill up the oil to the up-
per mark.  

4. Hydraulic oil of incor-
rect viscosity.  

 

4. Check oil for proper vis-
cosity. If, change of oil is 
required, flush the entire 
system and change filter 
before adding fresh oil.  

5. Faulty cooling system.  

 

5. Check oil cooler for trash 
on outside cooling surfac-
es. Clean with air pressure 
or steam pressure.  

6. Internal leakage of hy-
draulic oil due to worn 
pump, valve, motor and 
cylinder. 

6. Overhaul or replace faul-
ty component 

8. 

 

 

Bearing  
failure.  

 

1. Chips or other conta-
minants in bearing 

1. Replace bearings and 
check intrusion of contami-
nants.  

2. Coupling misaligned 2.,Align prime mover shaft 
and pump 

3. Inadequate lubrication.  3.Lubricate system propely. 
4. Pump running too fast.  4. Adjust speed of prime  

Mover. 
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Trouble Shooting (Hydraulic Relief Valve) 
 
S.No. Faults Probable Causes Remedial Actions 
1. Erratic pres-

sure. 
1. Foreign material in the oil. 1.Drain the oil, clean the 

tank  and  Refill with clean 
oil. 

2. Worn poppet valve or seat.(oil  
from pilot stage will go to tank 
due to worn  poppet  valve or 
seat and  pressure Will drop). 

2. Replace poppet  valve or 
seat   as required. 

 

3. Piston sticking In Main body. 3.Clean piston after dis-
mantling and check free 
movement   after re-  as-
sembling 

2. Low pres-
sure or 
No pressure 

1.Valve improperly Adjusted 1.Adjust  valve  by adjust-
ing knob 

2.Vent connection  is Open 2. Plug the vent connec-
tion. 

3.Balance hole in main Piston   
choked. 

3. Remove piston and  
clean  the Orifice. Clean  
the   tank  and Replace hy-
draulic oil. 

4. Poppet in cover not Seating. 4. Check the poppet condi-
tion. If Required, replace it. 

5. Broken or weak Spring 5. Replace  the  spring and 
again set the pressure with 
adjusting Knob. 

6. Dirt, chip etc keeps valve 
 Partially open. 

6.Clean the complete valve 

3. Excessive 
noise 
or   chatter 

1.High oil velocity Through   
valve. 

1.Check valve flow rating.  
Replace With larger valve, 
if necessary 

2. Distorted control spring 2. Replace spring 
3. Worn poppet. 3. Replace the poppet 
4. Vent line too long 4.Replace restrictions e.g. 

needle  Valve or orifice. 
Plug in vent line next to 
the relief valve 

4. Valve does 
not function 

1.Spool sticks 1. Clean stuck spool 

2. Oil  temperature too high 
  
 

 2. Check  the  function  of  
oil cooler and clean the ra-
diator fins. 

3. Oil speed too high. 3.Check speed of the pump 
4. Internal leakage. 4. Prevent leakage 
5.Tank  line under high pressure 5 .Check pressure in tank 
6. Control line dirty. 6. Clean lines properly 
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Troubling Shooting (Hydraulic Unloader Valve) 

 
S.No. Fault Probable causes Remedial actions 

1 Low pressure 1.Orifice of main piston 
chocked 

 

1.Clean the orifice 

2.Vent connection open to 
tank 

2.Plug the vent connection 

 
3.Safety valve at zero set-

ting 
 3.Set the safety valve at 

proper    pressure 
4. Broken or weak spring 4.Change the spring 

 
2 Unloaded 

pump fails 
completely. 

1.Valve pressure setting to 
high 

1.Set valve at proper pres-
sure. 

 
2.Valve spool binding in 

body 
2.Clean the spool or re-
place if Required 
 

3.Incorrect assembly 3.Change the assembly as  
Recommended 
 

4.Nil or low nitrogen pres-
sure in the    accumulator 

4.Check the pressure and  
recharge the accumulator 
 

5.Punctured bladder. 5. Change the bladder. 
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Trouble Shooting (Hydraulic Motor)  

 S. No. Faults Probable Causes Remedial Action 
1. Motor makes 

loud 
Noise. 

1. Vane spring broken. 
 
2.Shaft seal leaks. 
 
3.Casing leaks. 
 
4.Oil  temperature too 

high. 
 
5. Motor  parts defec-

tive. 

 

1.Change the spring. 
 
2.Replace the seal. 
 
3.First tighten bolts, then 

check for    cracks and seal-
ing. 

4.Check cooling circuits. 
 
5. Replace defective parts. 
Tighten bolts uniformly 

2. Motor Overheats 1 Motor is of under ca-
pacity 

1.Install motor of proper ca-
pacity 

 
2.Change the rotor. 

3. Check cooling pump 

4.Reduce pressure setting on  
   relief valve. 
 
5. Replace by suitable seals. 

 
2. Rotor  worn out. 

3. Inadequate cooling. 

4.Pressure too high. 
 
 
5. Wrong seal size. 

3.   Speed  loss on  
  motor.  

 

1.Inlet pressure too low.  
 
2. Motor parts defective.  
 
3. Oil temperature too 
high  
 
4.Out let pressure too 
High 
 
5. Port plate does not 
make   contacts.   

1. Increase pressure by reset-
ting relief valve.  
2. Change defective parts.  
 
3. Check cooling circuit. Hy-
draulic oil ooler may be         
defective .  
4. Check the system pressure.  
 
 
5. Dismantle the motor and re-
pair as   per requirement.  
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List of critical spare parts of Various UNIMATs 

 List of critical spare parts of UNIMAT- 2S&3S 

Hydraulic 

S No Brief description Part No. Nos. 
Per M/C 

Requirement 
per m/c at site 

1 Hyd Hose DIN 20022.2SN 100 50 
2 Hyd Hose DIN 20022.2ST 50 25 
3 Hyd Hose DIN 20022.2SN 50 25 
4 Hyd Hose 20022-2ST 50 25 
5 Hyd Hose DIN-20022-2ST 20 10 
6 Hyd Hose DIN-20022-2ST 30 15 
7 Hyd Hose DIN 20022.2SN 25 10 
8 Hyd Hose DIN20022-2SN 

(OR)AEROQUIP4721 
25 10 

9 Hyd Hose DIN 20022.2SN 25 10 
10 Hyd Hose 450mm 4 25 10 
11 Hyd Hose 470mm 4 25 10 
12 Hyd Hose 490 mm 4 25 10 
13 Hyd Hose 510 mm 4 25 10 
14 Hyd Hose 530 mm 4 25 10 
15 Hyd Hose 580 mm 4 25 10 
16 Hyd Hose 600 mm 4 25 10 
17 Hyd Hose 650 mm 4 25 10 
18 Hyd Hose 700 mm AEROQUIP4721 25 10 
19 Hyd Hose 770 mm 4 25 10 

20 Hyd Hose 830 mm 4 25 10 
21 Hyd Hose 900 mm DIN20022-2SN 

(OR)AEROQUIP4721 
25 10 

22 Hyd Hose1000 mm AEROQUIP4721 25 10 
23 Hyd Hose 1020mm DIN 20022.2SN 25 10 
24 Hyd Hose 1100mm AEROQUIP4721 25 10 
25 Hyd Hose 1200mm DIN20022-2SN 

(OR)AEROQUIP4721 
25 10 

26 Hyd Hose 1250mm 7421 25 10 
27 Hyd Hose 1300mm AEROQUIP4721 25 10 
28 Hyd Hose 1500mm AEROQUIP4721 25 10 
29 Hyd Hose 1650mm 4 12 6 
30 Hyd Hose 1800mm AEROQUIP4721 6 3 
31 Hyd Hose 2000mm 4 6 3 
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32 Hyd Hose 3000mm 4 6 3 
33 Hyd Hose 6000mm 4 6 3 
34 Hyd Hose DIN2022-2ST 12 Meter 6 meter 
Hydraulic Fittings &Adaptor 

35 Adaptor 2021.4.6 25 10 
36 Adaptor 2021.4.8 25 10 
37 Adaptor 2021.6.6 25 10 
38 Adaptor 2021.6.8 25 10 
39 Adaptor 2021.6.10 25 10 
40 Adaptor 2021.8.8 25 10 
41 Adaptor 2021.8.10 25 10 
42 Adaptor 2021.12.12 25 10 
43 Adaptor 2021.16.12 25 10 
44 Adaptor 2021.16.16 25 10 
45 Adaptor 2021.20.20 12 6 
46 Adaptor 2021.24.24 12 6 
47 Adaptor 2021.32.32 12 6 
48 Adaptor 2023.4.6 25 10 
49 Adaptor 2023.4.8 25 10 
50 Adaptor 2023.6.6 25 10 
51 Adaptor 2023.6.8 25 10 
52 Adaptor 2023.8.10 25 10 
53 Adaptor 2023.12.12 25 10 
54 Adaptor 2023.16.16 12 6 
55 Adaptor 2023.20.20 12 6 
56 Adaptor 2023.24.24 12 6 
57 Adaptor 2023.32.32 12 6 
58 Adaptor 2024.4.6 25 10 
59 Adaptor 2024.4.8 25 10 
60 Adaptor 2024.20.20 25 10 
61 Adaptor 2024.6.6 25 10 
62 Adaptor 2024.6.8 25 10 
63 Adaptor 2024.8.6 25 10 
64 Adaptor 2024.8.8 25 10 
65 Adaptor 2024.8.10 12 6 
66 Adaptor 2024.12.10 12 6 
67 Adaptor 2027.16.16 25 10 
68 Adaptor 2027.20.20 25 10 
69 Adaptor 2027.16.20 12 6 
70 Adaptor 2027.24.24 12 6 
71 Adaptor 2027.32.32 12 6 
72 Adaptor 2027.6.6 25 10 
73 Adaptor 2027.6.8 25 10 
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74 Adaptor 2027.8.8 25 10 
75 Adaptor 2027.10.10 12 6 
76 Adaptor 2027.8.10 12 6 
77 Adaptor 2027.10.12 12 6 
78 Adaptor 2027.12.12 12 6 
79 Adaptor 2027.16.16 12 6 
80 Adaptor 2027.24.24 12 6 
81 Adaptor 2027.32.32 12 6 
82 Adaptor 202411.4.6 25 10 
83 Adaptor 202411.6.8 25 10 
84 Adaptor 202411.8.10 12 6 
85 Adaptor 202411.12.12 12 6 
86 Adaptor 202411.16.16 12 6 
87 Adaptor 2028.4.6 12 6 
88 Adaptor 2028.6.8 12 6 
89 Adaptor 202413.6.8 12 6 
90 Adaptor 202413.8.8 12 6 
91 Adaptor 2030.12.12 12 6 
92 Adaptor 900599.16 12 6 
93 Hyd  straight  

reducer 
2081.6.4 25 10 

94 Hyd straight  
reducer 

2081.8.4 25 10 

95 Hyd straight  
reducer 

2081.12.6 25 10 

96 Hyd straight  
reducer 

2081.12.8 25 10 

97 Hyd straight  
reducer 

2081.16.12 25 10 

98 Adaptor 2030.16.16 12 6 
99 Adaptor 2030.8.10 12 6 
100 Hyd Straight  

reducer 
2081.6.4 25 10 

101 Hyd Straight  
reducer 

2081.8.4 25 10 

102 Hyd Straight      re-
ducer 

2081.8.6 25 10 

103 Hyd Straight  
reducer 

2081.12.6 25 10 

104 Hyd Straight 
 reducer 

2081.12.8 25 10 

105 Hyd Straight  
reducer 

2081.16.12 25 10 

Hyd Pump & motor 
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106 Drive pump HY71OX180LGP.RNU 1 0 
107 Drive motor 

(AddI .Working) 
HY937Xi80F2A21HY9116.
N.500 

2 0 

108 Double pump HY831x38.22RE 1 0 
109 Double pump HY831x22.20 1 0 
110 Double pump HY831xi7.22R 1 0 
111 Vibration motor HY701\N22LIIR 1 1 
112 Pump HY706x78L1DR150B 1 2 
113 Working motor HY916N63 1 2 
114 Hyd Double pump HY831.38.17-U 1 0 
115 Hyd Double pump HY830:25.25RE 1 0 
116 Hyd Double pump HY831:20.14RE 1 0 
117 Cartridge of hyd double 

pump 
 T6DC·020-LHS-24-2649 2 1 

118 Cartridge of hyd double 
pump 

T6DC·017-LHS-24-10780 2 1 

119 Cartridge of hyd double 
pump 

T6DC·014-LHS-24-1077 2 1 

120 Cartridge of hyd double 
pump 

T6DC·020-LHS-24-2649 2 1 

121 Hyd Cooler motor TM4C-014.2ROO-A1 2 1 
122 Hyd Cooler motor TM4C-017.2ROO-A1 2 1 
123 Hyd Cooler motor TM4C-014.2lOO-A1 1 0 
124 Hyd cooler motor TM4C-01O.2ROO-A1 1 0 
125 Hyd cooler motor TM4C-042.1NOO-A1-01 1 0 
126 Hyd cooler motor TM4C-022.2LOI-A1 1 0 
127 Hyd cooler motor TM4C-014.2ROO-A1 2 1 
128 Hyd cooler motor TM4C-O17.2ROO-A1 2 1 
129 Hyd cooler motor TM4C-022.2R01-A1 1 0 
130 Hyd cooler motor  TM4C-017.2LOO-A1 1 0 
131 Shaft for Hyd cooler motor TM4C-01 0.2R001-A1 1 0 
132 Shaft for Hyd cooler motor TM4C-042.1NOO-A1-01 6 3 
133 Shaft for Hyd cooler motor TM4C-017 .2LOO-A1 6 3 
134 Shaft for Hyd cooler motor TM4C-022.2L01-A1 6 3 
135 Shaft for Hyd cooler motor TM4C-014.2ROO-A1 6 3 
Seal kit 
136 Seal kit HY511.11DS 2 4 
137 Seal kit HY511.12DS 2 4 
138 Seal kit HY55R1D/S 2 4 
139 Seal kit HZ-01.050 2 4 
140 Seal kit HZ-01.063 2 4 
141 Seal kit HZS.DS.75 8 16 
142 Seal kit UD50.100DS 2 4 
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143 Seal kit UD50.200DS 2 4 
144 Seal kit HZ01.080 2 4 
145 Seal kit HZ01.125 2 4 
146 Seal kit HZ02.050.025 2 4 
147 Seal kit HZ02.063.036 2 4 
148 Seal kit HZ02.063.040 2 4 
149 Seal kit HZ02.080.045 2 4 
150 Seal kit for Hyd motor  TM4C-01 0.2ROO-A1 10 5 
151 Seal kit for Hyd motor TM40-042.1ROO-A1-01 6 3 
152 Seal kit for Hyd motor TM4C-017.2LOO-A1 6 3 
153 Seal kit for Hyd motor TM4C-022.2L01-A1 6 3 
154 Seal kit for Hyd motor TM4C-014.2ROO-A1 6 3 
155 Hyd cvl for T/U lifting and 

lowering 
HZ DGB 
080.040.0760.1.001. 

3 1 

Filter 
156 Filter element(ZF) HYD501.225.25.ES 1 2 
157 Filter element proportional  HYD501.32.10.ES 1 2 
158 Filter element DL.40.60E 3 6 
159 Filter element return HYR501.330.10AlES 2 4 
160 Filter element suction HYR501.360.10AlES 4 8 
161 Filter element HYR501.450.10AlES 4 8 
162  Filter element crane E9213 2 1 
163 Filter FLE-00114ZG 2  
164 Filter FLE-00114ZG1234D   

Electrical 

PCB ,Transducer and Potentiometer 

S No Brief description PartNo. Nos. Per 
M/C 

Requirement 
per m/c at 

site 
1 Printed Circuit 

board(input output) 
EK-553P-00B 12 1 

2 Printed Circuit  board EK-557P-00 1  
3 Printed Circuit  board EK-813SV-00A 5 2 
4 Printed Circuit  board EL-T1151A 2  
5 Relay EL-T1295 4  
6 Relay EL-T277 10  
7 Printed Circuit board EL-T5177.00 1  
8 Printed Circuit board EL-T5227.00 1  
9 Printed Circuit board EL-T855.00 1  
10 Printed Circuit board EL-T5177.00 1  
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11 Power relay LR 24VDC 1  
12 Drive transducer EL-T211800-L1NK 1  
13 Lining transducer EL-T609.00 1 0 
14 Measuring transducer EL-T609.00 1 0 
15 Hook  transducer LH EL-T750.00 2 1 

16 transducer 6041315007 1  
17 transducer 6BAR-WOIWE 1  
18 Proportional transducer EL-T2000.06 1  
19 Proportional transducer EL-T2044.0LI 1  
20 Transducer EL-T970.00A 1  
21 Temperature switch 232.011/017/032 1  
22 Temperature switch 323/.803/002/002 4  
21 Tumbler Switch 7101S/Z 2  
22 Tumbler Switch 7102S/Z 2  
23 Switch Proximity EL-T1422/K1U 6  
24 Switch EL-T325 1  
25 potentiometer 20KOHM+.55KAlA

IK200G 
2  

26 potentiometer 20KOHM+.10SAlA
IK200G 

2  

27 potentiometer EL-T500HQA 7 3 
28 potentiometer EL-T375 2 1 
29 potentiometer 22kohm0620013 4  
30 potentiometer EL-T1062 2 1 
31 potentiometer EL-T1044 4  
32 potentiometer EL-T5112.00 2  
33 Potentiometer EL-T7008/1100 12  
34 Potentiometer EL-T7008/350 12  

    

 Mechanical 

S.No
. 

Brief Description Part No. Nos. 
per 
M/C 

Requirement 
per m/c at 

site 
1 Bush 0118T12-11MN60 8 0 
2 Gear box- 1032-04-01-0421 1 0 
3 Wiper blade 103605 . 4 0 
4 Wiper blade 3397110910 4 0 
5 Buffer 40x30M10AlACVR1629-1-155 2 0 
6 Spring Meo 7320-73MG670-36 16 0 
7 Ventilator 75250{597/MlL 4 0 
8 O-Ring 85,35x3j53-N-DIN3771-NBR90 32 0 
9 O-Ring 85,32X3,53 32 0 
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10 O-Ring 85X6-N-DIN3771-NBR90 32 0 
11 Ring 90x75x1,6B1MS 32 0 
12 O-Ring 98,2X3,53-N-DIN3771NBR90 32 0 
13 Wiper. A2/120x132x12 8 0 
14 Angle ioint AS16DIN71802 8 0 
15 seal ring (T Unit) BA130-165-13DIN-3760V1460 4 2 
16 Tamping tvne 

holder 
CU37.603 4 2 

17 Tamping tvne 
holder 

CU.37.604 4 2 

18 Adjusting screw 
Guide column bolt 

E60.08AAS· 4 2 

19 Nut ESNH 130-3/4 16NF-R60 32 16 
20 seal ring G30X40X4 16 8 
21 Block GE1227 2 1 
22 Joint head GIR 20UK 4 2 
23 Compressed air 

cylinders 
GlF311.1053 4 2 

24 Gear ring for 
coupling 

GR63-ZAHNRING 2 0 

25 Circlip 1180DIN472 16 0 
26 Cardon shaft KGV180.1250.110.80 1 0 
27 Cardon shaft KGW 180.0950.110.80 1 0 
28 Cardon shaft KGW 180.0950.110.00 1 0 
29 Coupling LZ200/1.87.20 1 0 
30 Cardon shaft LZ420LA50/UD72.2719G 1 0 
31 Hex Socket head 

cap screw 
M16x35DIN7984-10-9XZN 32 16 

32 Bush MB5040DX 8 4 
33 Bush Lining roller MB6040D4 8 8 
34 Lock plate MB7 16 16 
35 Washer. FS40X50XO,5din958 32 32 
36 shaft S14-4251B 1 0 
37 Graved sealing 

ring 
U400-325 16 8 

38 V ring V40CPD510 16 8 
39 Tube W33.201 2 1 
40 Rubber ring W33.83 16 16 
41 Tamping arm. W37.1702 4 2 
42 Tamping arm. W37.1703 4 2 
43 Bolt W37.505AS 16 8 
44 Filter strip W6001.ASCHM 4 2 
45 Guide bush W61.02- 25  8 4 
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46 Lock WN180-b1NERSTA 8 4 
47 Coupling WN220.32 1 0 
48 Shock absorber WN63.01ZD5,7KN 8 8 
49 Shock absorber WN63,04ZD2,75KN 8 8 
50 Power shift gear 

ZF 
4WG6511!16'160002 1 0 

51 Reduction gear 
box 

U076-800 1 0 

52 Distribution gear 
box 

064.900 1 0 

53 Axle gear box WN04-1676-73d.2040-1 1 0 

54 Axle gear box WN04-1676-73d.2040-2 1 0 
55 Intermediate bear-

ing 
UD61.4930 2 0 

56 Coupling WN.220.04 1 0 
57 Hand brake UD214.5700 BLIV/4200BLV(B) 1 0 
58 Centre pin as-

sembly 
UDE61.4930 4 0 

59 Lining bogie UD236.30600 1 0 
60 Lifting & Lining 

unit 
UD313.3000SP 2 0 

61 Tamping unit W.37.1700 ZLI 1 0 
62 Tamping unit W 37 1700 ZRE 1 0 
63  Lifting cylinder 

nut 
UD 65.1117 2 2 

64 Torque support PB.61.05 1 0 
65 Torque support PB.61.10 1 0 
66 Axle gear housing UD.64.1301 2 0 
67 Bevel gear pinion EMI 6300.1012ZKI/EMI 

63.1062 KI 
2 0 

68 Bearing housing LK.62.302 8 0 
69 Clamp roller      

(rail clamp disc) 
UD311.505 4 0 

70 Pendulum EL-T 2036-009 2 0 
71 Proportional 

Transducer 
EL-T 2013.00 G2LI/RE 1 0 

72 Versine        
Transducer 

EL-T 609.00 HG 2 0 

73 HOOK UD 313.1304 2 0 
74 Roller UD 313.492 2 0 
75 Roller UD 313.1061 2 0 
76 Tool tilting         

cylinder 
W.33.200 16 8 



 

115 

 

LIST OF CRITICAL SPARE PARTS 2015 

77 Tool tilting        
cylinder 

HZOGB.125.050.0435 2 0 

78 Roller clamp        
cylinder 

HlGB.063.036.0100.1. 4 2 

79 Hook Up/Dn cyl CU 311.3007ALI/RE 2 1 
80 Brake cylinder UD 216.450.A 2 1 
81 Lining cylinder HZMB.100.045.054.0.2.001 2 0 
82 Hook In & Out Cyl UD31.1017 2 0 
83 Needle bearing NKI 70/35 6 3 
84 Needle bearing NA6913 6 3 
85 HT bolts M8X40mm 250 125 
86 HT bolts M12X25mm 500 250 
87 HT bolts M12X10mm 250 125 
88 HT bolts M12X65 500 250 
89 HT bolts  250 125 
90 HT bolts  250 1258 
91 HT bolts M16x50mm 250 125 
92 HT bolts M16x55mm 250 125 
93 HT bolts M16x60mm 375 150 
94 HT bolts M16x80mm 250 125 
95 HT bolts M20x40mm 125 50 
96 HT bolts M20x45mm 125 50 
97 Socket head cap 

screw 
10x20mm 500 250 

98 Socket head cap 
screw 

10x75mm 250 125 

99 Socket head cap 
screw 

12x30mm 250 125 

100 Socket head cap 
screw 

M16x40mm 250 125 

101 Hex nut M10x1.5mm 1250 625 
102 Hex nut M12x1.75mm 1250 625 
103 Hex nut M16x2.00mm 750 375 
104 Hex nut M 8x1.25mm 750 375 
105 Socket head cap 

screw 
10X35mm 750 375 

106 H T Bolts M10x45mm 1250 625 
107 H T Bolts M12x70mm 250 125 
108 H T Bolts M14x40mm 125 50 
109 H T Bolts M16x40mm 250 125 
110 H T Bolts M16x70mm 500 250 
111 H T Bolts M8x30mm 250 125 
112 H T Bolts M8x35mm 250 125 



 

116 

 

LIST OF CRITICAL SPARE PARTS 2015 

113 H T Bolts M8x45mm 250 125 
114 H T Bolts M8x50mm 250 125 
115 H T Bolts M10x25mm 250 125 
116 H T Bolts M8x50mm 250 125 
117 H T Bolts M10x35mm 500 250 
118 H T Bolts M10x40mm 750 375 
119 H T Bolts M10x60mm 250 125 
120 H T Bolts M12x30mm 375 150 
121 H T Bolts M12x35mm 250 125 
122 H T Bolts M12x45mm 375 150 
123 H T Bolts M12x55mm 250 125 
124 H T Bolts M12x60mm 250 125 
125 H T Bolts M12x76mm 260 125 
126 H T Bolts M12x90mm 125 50 
127 H T Bolts M12x100mm 125 50 
128 H T Bolts M14x35mm 375 150 
129 H T Bolts M12x100mm 250 125 
130 H T Bolts M16x45mm 250 125 
131 H T Bolts M16x65mm 250 125 
132 H T Bolts M16x75mm 250 125 
133 H T Bolts M16x90mm 125 50 
134 H T Bolts M16x100mm 125 50 
135 H T Bolts M16x120mm 125 50 
136 H T Bolts M20x50mm 375 150 
137 H T Bolts M20x55mm 375 150 
138 H T Bolts M20x60mm 125 50 
139 H T Bolts M20x75mm 125 50 
140 H T Bolts M20x80mm 50 25 
141 H T Bolts M20x90mm 50 25 
142 H T Bolts M16x85mm 250 125 
143 H T Bolts M10x80mm 125 50 
144 H T Bolts M10x100mm 125 50 
145 H T Bolts M10x120mm 125 50 
146 Grease gun 

 adopter 
R1/4"DIN R 114"Z DIN 340-MI 50 25 

147 Grease nipple R1/4"DINR114"ZDIN 3404-MF 500 250 
148 Socket head cap 

screw 
M8x15mm 125 50 

149 Socket head cap 
screw 

M 8x20mm 125 50 

150 Socket head cap 
screw 

M8x25mm' 250 125 

151 Socket head cap M8x30mm' 250 125 
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screw 
152 Socket head cap 

screw 
M8x35mm' 250 125 

153 Socket head cap 
screw 

M8x40mm' 250 125 

154 Socket head cap 
screw 

M8x45mm' 250 125 

155 Socket head cap 
screw 

M10X20 mm 500 250 

156 Socket head cap 
screw 

M10X25 mm 500 250 

157 Socket head cap 
screw 

M10X30 mm 375 150 

158 Socket head cap 
screw 

M10X35 mm 375 150 

159 Socket head cap 
screw 

M10X40 mm 250 125 

160 Socket head cap 
screw 

M10X45 mm 250 125 

161 Socket head cap 
screw 

M10X50 mm 250 125 

162 Socket head cap 
screw 

M10X60 mm 250 125 

163 Socket head cap 
screw 

M10X75 mm 250 125 

164 Socket head cap 
screw 

M10X80 mm 250 125 

165 Socket head cap 
screw 

M10X85 mm 125 50 

166 Socket head cap 
screw 

M10X90 mm 250 125 

167 Socket head cap 
screw 

M10X100 mm 250 125 

168 Socket head cap 
screw 

M10X120 mm 125 50 

169 Socket head cap 
screw 

M12X30 mm 125 50 

170 Socket head cap 
screw 

M12X35 mm 250 125 

171 Socket head cap 
screw 

M12X40 mm 250 125 

172 Socket head cap 
screw 

M12X45 mm 250 125 

173 Socket head cap M12X50 mm 250 125 
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screw 
147 Socket head cap 

screw 
M12X55 mm 250 125 

175 Socket head cap 
screw 

M12X60 mm 250 125 

176 Socket head cap 
screw 

M12X65 mm 250 125 

177 Socket head cap 
screw 

M12X70 mm 250 125 

178 Socket head cap 
screw 

M12X75 mm 250 125 

179 Socket head cap 
screw 

M12X80 mm 250 125 

180 Socket head cap 
screw 

M 14X25 mm 50 25 

181 Socket head cap 
screw 

M 14X30 mm 25 10 

182 Socket head cap 
screw 

M 14X35 mm 25 10 

183 Socket head cap 
screw 

M 14X40 mm 25 10 

184 Socket head cap 
screw 

M 14X45 mm 25 10 

185 Socket head cap 
screw 

M 14X50 mm 25 10 

186 Socket head cap 
screw 

M 14X65 mm 50 25 

187 Socket head cap 
screw 

M 14X70 mm 50 25 

188 Socket head cap 
screw 

M 14X75 mm 125 50 

189 Socket head cap 
screw 

M16X25 mm 125 50 

190 Socket head cap 
screw 

M16X30 mm 125 50 

191 Socket head cap 
screw 

M16X35 mm 125 50 

192 Socket head cap 
screw 

M16X40 mm 125 50 

193 Socket head cap 
screw 

M16X45 mm 125 50 

194 Socket head cap 
screw 

M16X50 mm 125 50 

195 Socket head cap M16X55 mm 125 50 
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screw 
196 Socket head cap 

screw 
M16X60 mm 125 50 

197 Socket head cap 
screw 

M16X65 mm 125 50 

198 Socket head cap 
screw 

M16X70 mm 125 50 

199 Socket head cap 
screw 

M16X75 mm 100 50 

200 Socket head cap 
screw 

M16X80 mm 100 50 

201 Socket head cap 
screw 

M16X85 mm 100 50 

202 Socket head cap 
screw 

M16X90 mm 100 50 

203 Socket head cap 
screw 

M16X100 mm 50 25 

204 Socket head cap 
screw 

M16X120mm 50 25 

205 Socket head cap 
screw 

M20X45 mm 50 25 

206 Socket head cap 
screw 

M20X50 mm 75 30 

207 Socket head cap 
screw 

M20X55 mm 50 25 

208 Socket head cap 
screw 

M20X60 mm 50 25 

209 Socket head cap 
screw 

M20X65 mm 50 25 

210 Operator Seat 
(Kushy drive seat) 

B S-24 1 0 

211 Double single 
sleeper modified 
clapper bracket 

 8 8 

212 Lining Roller      
assembly with pin 
and spacers 

2E.150.23.IAS 4 2 

213 Vibration shaft  
assembly 

DL.23-102-2 & DL.23-102 18 9 

214 Guide column WN.153.82F7-1290-1 36 18 
215 Guide column 

Bush 
DL.12.06 72 36 

216 Guide column 
Cover Plate 

DL.12.51 72 36 



 

120 

 

LIST OF CRITICAL SPARE PARTS 2015 

217 Guide column top 
bracket 

TDL.20.01 36 18 

218 Guide column   
bottom bracket 

E-61-04 36 18 

219 Guide column bolt E.60.08AAS 36 18 
220 Tamping arm 

bush 
2E.34.210 144 72 

221 Guide column 
seal seat, '0' rings 
horse grooved, 
Seal ring flat ring 
gasket 

DL.12.08 U400.324 
DL.12.09 72 
DL 12.08 

72 36 

222 Pressure disc 2E.34.211 144 72 
223 Tamping arm big 

pin assembly 
2E.31.02A 72 36 

224 Tamping arm 
small pin          
assembly 

9.20.13 72 36 

225 Flange DL.23.104 18 9 
226 Flange DL.23.103A 18 9 
227 Flange 2E.22.09 36 18 
228 Flange 2E.22.11 36 18 
229 Fly wheel motor 

side 
E.23.70A 18 9 

230 Fly wheel non 
motor side 

E.23.60A 18 9 

231 Cover Plate 2E.22.15 72 36 
232 Cover Plate 2E.22.16 36 18 
233 Clutch Coupling EN.20-13 & GR63 18 9 
234 Fly Wheel Guard W.23.127 18 9 
235 Oil reservoir UD.10.280 18 9 
236 Bearing bush CU.37.308 144 72 
237 Bearing bush 2W.31.205 144 72 
238 Spacer ring CU.37.2040 288 144 
239 Axle W.37.1410 72 36 
240 Tool tilting cyl pin    

small 
W.31.133A 216 108 

241 Tool tilting pin   144 72 
242 Spacer ring Set 2E22.06,2E22- 02A,2E22.12, 

2E.22-04A, 2E.2Z.26. 
18 9 

243 Rubber ring W33.83, 432 216 
244 Tool tilting        

cylinder 
W33.200 CKPL 144 72 

245 Squeezing       HZS.A.201.121(UD 16.11) 36 18 



 

121 

 

LIST OF CRITICAL SPARE PARTS 2015 

cylinder male 
246 Squeezing       

cylinder  female 
 36 18 

247 Tamping tool big 2W.31.41B 96 48 
248 Tamping tool 

small . 
W.37.1320B 96 48 

249 Tamping arm W.37.1703 8 4 
250 Tamping arm' W.37.1702 8 4 
251 Swivel bearing W.37.1301 8 4 
252 Swivel bearing W.37.1302 8 4 
253 Tamping tyne CU.37.603 8 4 
254 Tamping tyne CU.37.604 8 4 
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            Pneumatics 

   
 
 
 

 

 

 

 

 

 

 

S.no. Brief Description Part No. Nos.  
per M/C 

Requirement 
per m/c at site 

1 Valve 6041311002 1 0 
2 Oiler 90180 1 0 
3 Working Cylinder 90233 1 0 
4 Over flow Valve 90246 1 0 
5 Pressure Gauge 90284 1 0 
6 Pneumatic Hose 90291-500LG 1 0 
7 Valve 90344 1 0 
8 Brake Valve 90364 2 1 
9 Pressure Switch 90450R2/20 4 2 

10 Pressure Switch 90451R2/20 4 2 
11 Pressure Spring Pn1Z-G35/12/50 2 1 
12 Pneumatic         

Cylinder 
Pn2ZG35/12/50 2 1 

13 Cylinder Pn2G50/18/20 2 1 
14 Brake lining WN146-730 K-1 8 4 
15 Pneumatic         

unloader valve 
M301040 20 10 
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List of critical spare parts of UNIMAT-4S 

Engine 

S.No Brief  Description Part No. Nos  per 
M/C 

Requirement per 
m/c at   site 

1. Lube Oil 15W40 CF4 90 lts 210  lts 

2. Lube oil filter element HYD506.30 1 2 
3. Air cleaner AF 1858 2 Set 2 
4. V-belt AV 13x925 LA 1 1 
5. V-belt AV 13x1040 LA 1 1 
6. V-belt A-48 1 1 
7. Lube. Oil Pressure 

gauge 
500109 1 0 

8. Lube. Oil Pressure    
sensor 

- 1 0 

9. Lube. Oil pressure 
switch 

- 1 0 

10. Temperature gauge - 1 0 

11. Temperature Switch - 1 0 

12. Shut down coil - 1 0 

13. Temperature sensor 500108-R 1 0 

14. Lube oil Bypass filter - 1 2 

15. Fuel filter 3166555 2 4 

16. Hose pipe (by pass 
KTA 1150) 

AS 0603500SS 1 1 

17. Self-starter SM-90 make  
 Lucas. 

1 0 

18. Alternator  BOSCH 
make (28V/120A) 

28V/120A 1 0 

19. Alternator  BOSCH 
make (28V/55A) 

00120469643 1 0 
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 Hydraulics 

S. No Brief  Description Part  no Nos 
per M/C 

Requirement  
per m/c at   

site 
     Valve 

1. Double check valve for 
hook lifting 

HY 511.08 2 0 

2. Unloader valve HY 511.11 2 0 

3. Unloader valve HY 511.12 1 0 

4. Check valve (accumulator) HY 151 33/0.5BAR06 4 0 

5. Check valve HY151 18 1 0 

6. Check valve (ZF motor) HY 151 33/0.5AR16 3 0 

7. Safety valve( ZF motor) HY 56R 2 0 

8. Safety valve HY 511 08 1 0 

9. Check valve HY 151 .14 3 0 
10. Check valve( motor fan) HY 151 188/5BAR 1 0 

11. Check valve                
(distribution gear box) 

HY 151 33/5BAR16 1 0 

12. Check valve                
(distribution gear box) 

HY 151.19 1 0 

13. Check valve                
(distribution gear box) 

HY 151 33/05 BAR 12 5 0 

14. Safety valve               
(engine   cooler) 

HY 511 50/315 1 0 

15. Safety valve HY 511 15 1 0 

16. Safety valve HY 511 16 2 0 
17. Safety valve HY 511 19 1 0 
18. Safety valve(long.  

Movement of cyl.) 
HY 151 215 1 0 

19. Proportional valve HYA16-RPE2-150 
DS0728 

4 0 

20. Proportional valve    HYA10-RPE 50D 4 0 

21. Reducing valve HY 511.22/50 BAR 1 0 

22. Reduction Valve( motor 
chord tightening) 

HY 511.44/75 1 0 
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23. Reduction Valve                
( frame pre load and lock) 

HY 55R-B 5 0 

24. 4/2 way magn valve          
( engine cooler) 

HY 157 44 1 0 

25. 4/3 way magn valve HYV-10-RSJ-ET-B 2 0 

26. 4 way magnet valve       
(ZF gear box) 

HY 16RSJ-ET-B 1 0 

27. 4 way magnet valve          
( lifting) 

HY 10RSE-B 2 0 

28. 4 way magnet valve         
(telescope cyl. On/off) 

HY 10RSD-B 2 0 

29. Reduction valve       
( telescope cyl. On/off) 

HY 511.22/50 bar 1 0 

30. 4 way valve             
(frame preload and lock) 

HY 6RSD-B 1
0 

0 

31. 4 way valve                       
(lifting and lining) 

HY 6RSE-B 1
6 

0 

32. 4 way valve (movement of 
cylinder, hook lift.) 

HY 10RSJ-B 7 0 

33. 4 way valve (displacing  
cylinder, clamp etc ) 

HY 6RSJ--B 1
6 

0 

34. 4 way valve(operate  
tamping cylinder) 

HY- V10-RSD-ET-B 4 0 

35. 4 way valve distribution 
gear box) 

HY 6RSX-B 4 0 

36. 4 way valve HY 157 44 2 0 

37. 4 way magnet valve      
(for operate cylinder, 
brake) 

HY10RSD-B 3 0 

38. 4 way magnet valve   
(slew of rail) 

HY6RSJ-B 3 0 

39. 4 way magnet valve            
(slew of rail) 

HY6RSX 10-AB 2 0 

40. 4 way magnet valve          
(rail lift) 

HY6RSJ-B 2 0 
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41. 4 way magnet valve          
(lining) 

HY6RSX-B 1 0 

42. 4 way magnet valve      
(for lifting) 

HY10RSG-B 2 0 

43. Reduction valve (brake) HY511 14/150BAR 2 0 
44. Double check valve  

(shock absorber) 
HY157 27-160BAR 3 0 

45. Servo valve for lining EL-T76 00-MO 3 0 
     Motor 

1. Vibration motor HY701x12 LI/RE 2/2 0 
2. Motor for radiator, cooler

drive 
HY90.N42 2 0 

Seal kit & O’ Ring 

1. Seal set Big squeezing cyl. HZS-DS-153 N 8 2 

2. Seal kit for bearing GE20 DO 8 2 
3. Seal kit for connector piece 

for vibration motor 
Cu20.103 8 2 

4. Seal kit for  tamping tool  
tilting cylinder 

W33.200 ADS& W33.2005 8 2 

5. Seal kit for wheel support 
cylinder 

HZ02.100.063 & HZ01.100 8 2 

6. Seal kit for wheel support 
piston 

HZ02.080.036 8 2 

7. Seal kit for wheel support  
type (gland) 

HZ01.080 8 2 

8. Seal kit for M/c supporting 
cylinder 

UD50.32.00DS 8 2 

9. Seal kit for t/u sliding       
cylinder 

HZ01.080 & HZ02.080.050 8 2 

10. Seal set for t/u slewing    
cylinder 

HZ01.100 & HZ02.100.063 8 2 

11. Seal kit for impulse cylinder HZ01.100 & HZ02.100.063 8 2 

12. Seal set for clamp sliding HZ01.50 & 
HZ01.02.050.025 

8 2 
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13. Seal kit for unit sliding HZ01.063 & HZ 
02.063.040 

8 2 

14. Seal kit for hook lifting HZ01.080  & 
Hz02.080.045 

8 2 

15. Seal set for clamp cylinder HZ01.063 & HZ02.063.036 8 2 

16. Seal kit for lining cylinder HZ01.100 & HZ02.100.045 8 2 

17. Seal set for T/lifting cylinder HZ01.125 8 2 

18. Seal set for clamp cylinder 62053000.184DS 8 2 

19. Seal set for leveling         
cylinder 

HZ01.050& HZ02.050.036 8 2 

20. Seal set for telescopic     
cylinder 

HZ01.063& HZ02.063.040 8 2 

21. Seal set for hydraulic       
cylinder 

W33.200 ADS 8 2 

22. Seal set for lifting cylinder 
up/down 

HZ01.100.& HZ02.100.045 8 2 

23. Seal set for adjust cylinder HZ01.050& HZ02.050.036 8 2 

24. Seal set Big squeezing cy-
linder. 

HZS-DS-243 8 2 

25. Seal KIT for Tamping unit 
up/down cylinder. 

HZ01.063& CU21.3310 4 
set 

2 

26. Seal KIT for Tamping unit 
up/down cylinder 

HZDO2.063.036  & 
HZO1.080 

4 
set 

2 

27. Seal KIT for Tamping unit 
up/down cylinder. 

HZO1.080.050 4 
set 

2 

28. Seal KIT for Swivel          
cylinder.  

HZO1.100  & 
HZO1.100.063 

4 
set 

2 

29. Seal KIT for unit Swivel    
cylinder. 

HZO1.80& HZO1.80.36 4 
set 

2 

30. Seal KIT for locking device GLF311.1053/DS 4 
set 

2 
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31. Seal kit for track lifting HZ.02.125.050 2 1 

32. Seal kit for lining cylinder HZ.02.100.045 &  
HZ.01.100 

2 
set 

1 

33. Seal kit for clamps open
close cyl. 

HZ.01.063.036 8 4 

34. Seal kit for axle support cyl. UD.50.100DS 1
2 

8 

35. Seal kit for Wheel support HZ02.100.063& HZ01.100 2 1 

36. Seal kit for Wheel support HZ01.080 & HZ02.080.036 2 1 

37. Seal kit for Machine       
support 

UD50.3200DS 2 1 

38. Axle support cyl seals UD50.2200DS 8 4 

39. Seal for bogie support cyl UD50.550 DS 4 2 

40. O’ Ring mm size OFF Sizes - 2 sets 
41. Seal ring tamping arm L12.22 4 2 

42. Seal KIT for hoist limiting 2E34.150DS 4 2 
43. Seal KIT for Tamping         

cylinder 
6M6X16DIN7& HZS-

DS.75 
4 2 

44. Seal KIT for flap cylinder 2E33.158B 4 2 
45. Seal KIT for Wheel support HZ01.080& HZ02.80.036 4 2 

46. Seal KIT for Machine    
support 

UD50.3200DS 4 2 

 Others 
20. Gear oil Servo G80W90 (Shell) 50lts 10 
21. Hydraulic oil Shell tellu LHP68N or 

equivalent. 
1200 420 

22. Grease Shell Albania grease RL2 100 50 

23. Power shift gear Servo 15 W 40 (Shell) 62 lts --- 
     24. intermediate drive shaft) Servo G80W90 (Shell 0,35 ---- 
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      Mechanical 

S.No Brief  description Part no. Nos per 
M/C 

Requirement 
per m/c at   

site 
Nut, Bolts & Washers 
1. Nut for T/U lifting cyl. UD65.1177 4 0 
2. Nut M16 Nylock NYLOCK M16 32 4 

3. Castel nut for tamping 
arm 

M42X1.5 DIN937-6 32 4 

4. Nut M14 Nylock NYLOCK NUTS 64 8 

5. Nut M12 Nylock NYLOCK NUTS 8 1 

6. Hex nut            
(for lining roller) 

M24X1.5Din 934.8 4 2 

7. Nut DL150.1564 8 0 

8. Nut for connecting 
Rod bolt 

M24X1.5Din934.8 40 20 

9. Hex nut (For Big Pin of 
T/ Arm ) 

M42X15Din934-8 24 8 

10. Bolt (Big pin for T/Arm) 2E.31.04 24 16 

11. Hex bolt M12X40 t/t WN119M12.40.1 8 1 
12. Hex bolt M10X30 Din 933.8.8 24 2 
13. Allen bolts M 12x35 - 5 

14. Hex bolt for T/Tool  
fixing 

M20x1.5x80DIN960-10.9 96 50 

15. Hex bolt M12x35 - 12 

16. Hex bolt M12x40 - 12 
17. Hex bolt M12x50 - 12 
18. Hex bolt M14x40 - 12 
19. Hex bolt M14x50 - 12 

20. Hex bolt M16x35 - 12 
21. Hex bolt M10x30 - 48 
22. Hex bolt M 16X 45 M16X45,WN19.M16X45 32 16 
23. Hex bolt M14X42 WN119M14X42 64 32 
24. Allen bolt M10X25Din 9128.8/Verz 256 128 
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25. Allen bolt for lining  
roller assembly 

M5X35Din 912.8.8 4 2 

26. Allen bolt M16x80 - 12 

27. Allen bolt for           
suspension 

M16X110Din912 24 2 

28. Allen Bolt M12 x35 32 10 

29. Allen Bolt M12x50 - 12 

30. Allen Bolt M16x35 - 20 

31. Washer 20 mm     96 100 

32. Washer UD 19.209 48     120 
33. Spring washer 10mm V10/ VERZ 48 12 

34. Flat washer for small 
pin 

G20.14 40 20 

35. Spring washer BS24/Verz 40 20 

 Tamping unit 

1. Tamping unit RHS UD65XIIC/1 2 0 

2. Tamping unit LHS UD65XIID/1 2 0 

3. Tamping tool (small) Cu30.6220.BE 8 4 

4. Tamping tool (big) Cu30.6320.BE 8 4 

5. Bolt for tamping tool 
(small) 

W30.406 16 8 
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Electrical & Electronics 

S.No Brief  Description Par No. Nos per 
M/C 

Requirement 
per m/c at   

site 
Senosor, Ttransducer, Potentiometer & light 

1. Proximity switch for 
locking device 

EL-T1422/K 24 4 

2. Latch switch EL-T 1301.5605 4 0 
3. Potentiometer lining EL-T595A 7 0 

4. Potentiometer EL-T500HQA 2 0 
5. Potentiometer EL-T500HQD 1 0 
6. Potentiometer for  

tamping unit 
47K0620017 4 0 

7. Spring for depth     
Transducer 

EL-T1041.12 11 0 

8. Spring for lining    
Transducer 

ELT 609.29 2 0 

9. Rope clamp EL-T 750.15 4 0 
10. Limit switch EL-T198.T 12 2 

11. Transducer for depth 
control 

EL-T 1041.00 4 0 

12. Transducer support 
for  slewing limitation 

EL-T4213.01 4 0 

13. Head light - 2 0 

14. Working light - 16 4 

15. Tail light - 4 0 
PCB, Relay & IC 

1. Relay EL-T 7045/24V 25 2 

2. Relay board EL-T1163.00 4 1 
3. Relay PCB EL-T 5096.00 2 0 

4. Power relay ELT 7125-NA 3 0 
5. Power relay ELT 0332002250 3 0 

6. Timer ELT-5226.00 1 0 
7. Digital display EL-T 1585/20V & 1473/10 1 0 
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8. PCB EK 432 DV-00 4 0 

9. Galvanometer for X 
level & lining 

ELT-7097 2 0 

10. Power relay ELT 7125-NA 3 0 

11. Power relay ELT 0332002250 3 0 
12. Timer ELT-5226.00 1 0 

13. Digital display EL-T 1585/20V & 1473/10 1 0 

14. PCB for receiver unit EK433DV00 4 0 

15. 1 Logic relay EL-T 7178 1 0 
16 PCB for timing current EL-T 652 1 0 

16. PCB for timing current EL-T 657 1 0 

17. Potentiometer for 
general lift 

EL-T500 1 0 

18. Doppel-U-lager UD72.302 3 0 

19. Digital display for    
versine 

ELT7089.00/50 1  

 Pneumatics 

S.No Brief  Description Par No. Nos per 
M/C 

Requirement 
per m/c at   

site 
Seal kit 

1. Seal set PN33.2000ADS 2 0 
2. Seal set PN2Z-G70/20/300 2 0 
3. Seal set PN2Z-100DS 4 0 
4. Seal set PN2Z-70DS 3 0 

5. Seal set PN1Z-35DS 2 0 
6. Seal set PN4Z-70/DS 1 0 
7. Seal set PN4Z-100/DS 1 0 

 Cylinder 

1. Cylinder gas actuation WM 388.U/C2B 1 0 

2. Cylinder working mode
speed 

PNIZ-0.25/10/30 1 0 

3. Cylinder unit lock PN2Z G35-12-65 4 0 

4. Cylinder chord           
adjustment 

PNZ 02/50/200 1 0 
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5. Cylinder unit lift and 
low. lock 

PN2Z G35/12/50 4 0 

6. Cylinder unit move lock GLF.311.1053 2 0 

7. Cylinder  lift unit lock 52112-8 2 0 

8. Cylinder additional   lift 
lock 

GLF.311.1050 2 0 

9. Cylinder drive engine 
engage 

PN2Z-KF.08/18/102 2 0 

10. Cylinder measuring  
trolley preload, LIFT 

52114-12 4 0 

11. Cylinder measuring trol-
ley unlock 

52111-2SP 2 0 

12. Cylinder lining trolley
preload 

PN4Z-70/20x200x200 1 0 

13. Cylinder lining trolley
(lift+lower) 

PN4Z-100/25x200x100 2 0 

14. Cylinder lining trolley 
unlock 

52111-2 2 0 

15. Cylinder tight trolley   
preload 

52113-14 2 0 

16. Cylinder tight trolley 
(lift+lower) 

52112-12 2 0 

17. Cylinder tight trolley   
unlock 

52111-2SP 6 0 

18. Cylinder chord adjust. WN62.90(PN-Z02/50/90) 1 0 

19. Cylinder tight. Trolley 
(lift) 

52114-12 2 0 

20. Cylinder tight. Trolley 
preload 

52113-10 2 0 

21. Cylinder lining chord 
tight 

52113-12 1 0 

22. Brake Cylinder BGB 90227/37002 2 1 

23. Brake Cylinder BGB 90217/3700 3 1 

    



 

134 

 

OPERATION PROCEDURE OF MACHINE 2015 
 

Operation Procedure of Machine (Starting, Driving & Working) 

Engine Starting Method 

 

 

 

 

 

                                

 
 
 
 
Engine can be started from both cabins. Ensure daily maintenance schedule before 
Starting. Correct starting procedure is stated below-  
 

1- Insert the battery key and ignition key. 

2.  working control main switch should be switched off. 

3.  Drive selector switches should switched off. 

4.  ZF gear selectors should be in neutral position. 

5. Charging pilot lamps should be ON. 

6. Ensure the ammeter should show battery charging. 

7. Ensure no emergency stop push button should be operated. 

8. Lube oil pilot lamps should be ON. 

9. Before starting the engine a warning signal (electric horn) should be given to 

     Ensure, the nobody is in the dangerous range of the engine. 

10. Pull starter switch until engine has started. 

11. Release bypass switch as pressure in oil pressure gauge reaches above 1.5 bar. 

 

Note: Avoid long cranking (more than 15 seconds) if engine does not start within  
2-3 cranking check battery and fuel line. 

Ignition Key Engine Starter Switch Battery Switch Battery Switch 
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Driving Control Panel of UNIMAT-3S Machine 

 
 
 
 
 
 

 
 
 
 
 

 
 
 

Parameters to be ensured just after starting the engine  
1. Charging pilot lamps should be off. 

  2. ZF gear box Oil pressure pilot lamp should be off and ZF gear box 

Main pressure should 12 to 14 bars. 

3. Charging ammeter is on charging. 

4. Engine oil pressure gauge show above 1.5 bar 

5. Engine temperature gauge  

  6. Engine hour counting 

7- Engine rpm meter should show 

8. Voltmeter reading between 26-28V. 

9. Failure buzzer gives no sound (ensure buzzer is NOT switched off) 

10. Air pressure gauges in which white pointer show max. pressure 7 bar 

11. ZF gear box temperature. 

12. Hydraulic oil temperature 

 

 
 
 
 
 
 
 

Engine Starting Switch Engine bypass Switch 
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Driving Procedure:-  After stating the engine the following procedure should be        

followed before driving the machine. 
 

Driving Control Panel of UNIMAT-4S Machine 
 
 
 
  
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 

 

 

 
1. Gear box should be engaged. 

2. Working drives should be disengaged. 

3. All working units and measuring trolleys should be in locked position.  

4. Air pressure in air tank should be approx. 7 bar(white pointer). 

5. Check brake shoe application for the direct and the indirect brake system separately. 

6. Check electric and pneumatic horn. 

7. All engine and gear box indicators are operative and display the state. 

8. All the lighting should be in working condition. 

9. The parking brake should be disengage. 

ZF gear panel in UNIMAT-4S ZF gear panel in UNIMAT-2S 

Engine Temp & Pressure gauge Direct & Indirect brake lever 
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After checking the above condition machine ready to drive & for driving follows 
following procedure should be followed: 
 

1. Ensure engine is running idle. 

 2. First apply the ZF key and then after change gear selector from neutral to first gear 

into required direction. 

3. Release brake. 

4. Increase engine rpm slowly with the throttle lever. 

5. At 20 kmph speed apply 2nd gear and at the 30 kmph speed apply 3rd gear. 

6. Reduce the driving speed when passing switches and crossings and on bad track. 

7. Apply break when required to stop the machine up to max.3.8 bar (red pointer) 

8.Do not change direction of drive unless the machine has come to a complete 

standstill. 

9. After stopping the machine first remove ZF key and then after neutral the gear. 

 
Stopping Procedure 
 

To stop the machine following procedure should be followed:- 

1. Reduce the speed of machine below 40 kmph by deceleration and applying brakes. 

2. Down the gearshift lever to IInd gear. 

3. Bring the machine to standstill condition by deceleration and applying brakes. 

4. Switch OFF ZF key. (It must be off in standstill condition only, never off in moving 
condition. 

5. Shift the gear shift lever to its neutral condition. 

 
Towing Procedure 
If machine fails in block section and it cannot be driven with its own power then it should 

be towed by engine or other machine. Towing procedure is given below:- 

1. Disengage final drive P.T.O. 

2. If disengaging is not possible, disconnect cordon shaft between ZF gearbox and 

Distributor gearbox. 

3. Couple the machine with engine/other machine. 

4. Release hand and pneumatic brakes. 

  5. Clear the section. 
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Working Procedure:- Before proceeding for working, following points should be taken 
care of in siding:-. 

 
1. Check number of tools and their size. 

2. Check all hydraulic pressures as under:- 

 
S.No. Section Working Pressure 

1. System Pressure 120-140 bar 
2. High Pressure 150 bar 
3. LHS and RHS   Vibration Pressure                    

(In UNIMAT-2S &UNIMAT-3S) 
150 bar 

LHS and RHS   Vibration Pressure                    
(In UNIMAT-4S) 

185 bar 

3. Squeezing pressure  

(i) Wooden sleeper                                         

(ii) Concrete sleeper  

 

100 – 110 bar 

135 – 140 bar 

 
3. Check output voltages of Power supply PCBs. 

4. Check any Pneumatic leakage in machine. 

5. Check any Hydraulic leakage in machine 

6. Different Working panels of UNIMAT-4S machine is as under: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                          
                                                Working panel of UNIMAT-4S 
 
 

1 
2

3 4

5 

6 

6 

5 
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1 . Working control panel B22 

2 . Working control panel B24 

3. Working control indication panel B19 

4. Working control panel B51 & B52 

5. Different Working Pedals of UNIMAT-4S 
 

  
 
6. Joystick for RHS and LHS  tamping unit control 

7. Push button, tamping unit turning / tamping unit positioning 
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Working Procedure of machine in Block 
  
 

 

 

 

 

 

 

 

UNIMAT-3S in working position 

 
Set the machine after reaching at site. After initial setting follow the following             
procedure:- 
 

1. Switch “ON” the working-mode main switch. 

2. Switch key switch for working system enable to “ON” position. 

3. Operate working system “START” push button and keep it pressed until the light is 

“ON”. 

4. Switch on the working air supply. 

5. Activate all hydraulic systems. 

6. Lift and unlock all measuring trolleys. 

7. Lower the measuring trolleys and check for the correct position on the track. 

8. Tighten the lining chord and the leveling chord and apply vertical preload  

9. Apply datum to left or right rail. 

10. Lift and unlock the tamping unit 

11. Lift and unlock the combined lifting/lining unit 

12. Lower the combined lifting/lining unit and check for the correct position on the track. 

13. Select clamp or lifting hook working mode. 

14. Select cant rail. 

  15. Select tamping depth. 

  16. Select squeezing time. 

17. Observe lining indicator continuously, as it comes in centre position switch ON 
auto lining.  
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18. Press the tamping and driving pedal and working start. 

19 Start ramping in from front cabin. 

 
During working keep attention on following gauges/galvanometers 
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List of Safety Items as per IRTMM  
 

The following safety items should be available on M/c before put on a running line: 

          
 
The following safety items should be available on M/c during block working to 
meet the exigencies: 
 

S.No. Description Quantity 

1. Fire extinguisher 1 no. 

2. Hooter (manual) 2 nos 

3. Jack 10 t 2 nos 

4. Wooden blocks 4 nos 

5. Crow bars 4 nos 

6. Hydraulic hand pump 1 nos 

7. Emergency pneumatic/Hydraulic hose of sizes Suiting to 

different Machines (complete with end fittings) . 

1 no. 

8. Wire rope with close loops at both ends 2 metres & 9 metres 

for BCM. 

one each 

 

S.No. Description Quantity 
1. H.S. flag red 2 nos 
2. H.S. flag green 1 nos 
3. H.S .Tri colour lamps 2 nos 
4. Detonators in a tin case 1 box 
5. Clamp with padlock 2 nos 
6. Chain with padlock 2 nos 
7. Skids 2 nos 
8. Banner flag 2 nos 
9. Portable field Telephone 1 no. 

10. First aid box 1 no. 
11. Working time Table of section 1 copy 
12. G&SR book with up to date amendment slips 1 copy 
13. 4 cell flasher light 1 no. 
14. Petromax/LPG lamps 1 no. 
15. Safety helmets Nos of Machine staff 
16. Protective clothing, safety shoes and safety Gloves Nos of Machine staff 
17. Track machine manual 1 no. 
18. Accident manual 1 no. 
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List of Spares & Tools to be kept in Machine Store as per IRTMM 

 
 
 
 

 

S. No. Items Quantity 
1. Welding plant 1 no. 
2. Bench grinder 1 no. 
3. Bench vice and working table 1 no. 
4. Drill Machine 1 no. 
5. Tool Kit 1 set 
6. Portable filter 1 no. 
7. Portable Crimping Machine 1 no. 
8. Hot air blower 1 no 
9. Digital Multimeter 1 no. 

10. Accumulator pressure checking and filling  
device PC-250 complete 

1 set 

11. Torque wrench  1 set 
12.  Pendulum calibration pads  1 set 
13. Versine measuring chord   1 no. 
14. Go-No-Go gauge for tamping tynes  1 no. 
15. Tamping tool profile bore gauge   2 nos 
16. Steel scale l' to 6"  1 set 
17. Taper gauge upto 1"  1 no. 
18. Feeler gauge 1 no. 
19. Thread gauge .. 1 no. 
20. Cell Tester (battery voltage) _ . 1 no. 
21. DG set (5 KVA) 1 no. 
22. Heavy duty jacks, pullers, pushers upto 50 ton  
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Safety Guide lines to perform any repair work on the Machine 

  
Before carrying out any repair work on the machine the following safety 
instructions must be followed: 

 
 Deactivate hydraulic pressure.  

 Deactivate the air system.  

 Protect the machine from breaking away (parking brake, skid-pans etc.).  

 Turn off the engine.  

 Turn off the working-mode main switch and protect it from unauthorized 

operation.  

 Turn off the battery main switch and protect it from unauthorized operation.  

 If repair works are carried out in closed workshops the batteries have to be 

disconnected (machine without current). The battery terminals have to be 

secured accordingly.  

 In working mode the working area is prohibited again.  

      Safety Guide lines before and during any operation on the Machine 
 

 Prior to start of the machine make sure that it is in proper condition 

 Observe the operating instructions before starting-up the machine  

 Before starting the engine, push the electric horn first to avoid any danger. 

 Before moving the machine form stabling, always use pneumatic horn. 

 Do not use the machine as shunting vehicle. 

 When working, especially on multiple track lines, take care of trains passing on 

adjacent tracks 

 Minor defects should be repaired immediately in order to avoid major failure 

Keep away inflammable materials from the machine. 

 Do not drive or operate the machine with defect instrumentation, pilot lamps or 

control elements.  

 Operate the machine only, when you are completely familiar with the operating 

and control elements, as well as with the working principle of the machine. 

 Before beginning welding works on machine, isolate the earth wire and switch off  

the battery. 

 Before starting work, the operator has to make sure, that nobody is in the 
dangerous area. 
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 Change driving direction only during standstill of the machine. 
 

 Engage and disengage hydraulic pumps only during standstill of the driving 
unit. 
 

 Always use safety and protective equipment. 
 Machine should be operated by competent person only 
 Do not smoke when refuelling or when checking the acid level of the batteries 
 Make sure, that the fire extinguishers are filled and check them periodically 
 During working, machine staff should watch each and every parts of machine 

carefully. 
 During towing of machine of ZF gear box should be disengaged. 
 Keep all handles, steps and platforms free from grease, oil, fuel and dirt. 
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DON’Ts & DOs on UNIMAT 

List of Don’ts and Dos on machine is as under:- 

 

A. Before starting engine 
DON’Ts:- 

1. Crank engine more than 15 seconds in one trial. 

2. Release lube oil bypass switch until lube oil pressure gauge shows>1.5bar. 

3. Connect different capacity batteries with machine batteries to start engine in a 

condition that machine batteries fail to start engine. 

 

Dos:- 
1. Attend daily maintenance before start engine. 

2. Release starter switch as engine starts. 

 

B. After starting engine 
 

DON’Ts:- 

1. Run engine if lube oil pressure is less than required- (a) at idle rpm, (b) at full 

rpm.  

2. Move machine if ZF oil pressure is less than rated pressure. 

3. Stop engine at higher rpms. 

 

Dos:- 
1. Slightly increase engine rpm to start battery charging. 

2. Check all charging indications are extinguished. 

3. Check function of engine hour meter. 

4. Check air generation in system. 

5. Observe any other warning/alarming indication and do needful accordingly. 

6. Check all hydraulic and pneumatic pressures. 

7. Check working of machine in siding. 

8. Reduce rpm to idle before stop engine. 
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C. Before leaving siding 
DON’Ts:- 

1. Move machine if pneumatic pressure is less than rated pressure in both tanks. 

2. Move machine without proper authority to proceed from operating. 

3. Move machine if any unusual sound is observed. 

4. Forget checking of safety equipments before leaving. 

5. Give machine in the hands of incompetent person. 

Dos:- 
1. Ensure that no maintenance work is being carried out. 

2.   Ensure that all staff is available in cabins of machine. 

3. Ensure that hand brakes are released. 

4. Ensure that all units are locked properly. 

5. Ensure proper clamping and locking of non-interlocked facing points.  

6. Blow a long whistle before engaging gear. 

 

D. Before leaving for work site 
DON’Ts:- 

1. Leave for site if P.Way staff is not provided. 

2. Leave for site if proper authorities are not provided. 

3. Proceed on line clear if more than three machines are given single line clear. 

4.  Proceed in a single bock section for working in a fleet of more than five 

machines. 

5. Over speed, be more alert in group working. 

6. Indulge in concentration diverting activities during driving i.e. use of mobile 

phones.  

7. Move machine if any unusual sound is observed. 

Dos:- 
1. Ensure that no maintenance work is being carried out. 

2.   Ensure that all staff is available in cabins of machine. 

3. Ensure that hand brakes are released. 

4. Ensure that all units are locked properly. 

5. Engage your hydraulic pumps. 

6. Ensure proper clamping and locking of non-interlocked facing points.  

7. Blow a long whistle before engaging gear. 
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E. Before starting work 
DON’Ts:- 

1. Start work from transition curve. 

2. Select higher rail as a base rail for leveling on curves. 

3. Provide general lift<15mm. 

4. Change base rail for leveling system in one block. 

5. Forget ramp in during working. 

6. Use 4-point lining on straight. 

7. Forget lowering of mechanical fork in 3-point lining. 

8. Forget to give lining and leveling chord tension during working. 

9. Select rail with deteriorated gauge face as a base rail for lining. 

10. Give vibrations before squeezing pressures. 

11. Start automatic lining and levelling from bad locations on track. 

 

Dos:- 
1. Ensure the location before work. 

2. Start ramp in from the same point from where ramp out was started on 

previous day. 

3. Ensure marking on sleepers for Slew, Versine, General Lift and 

Superelevation. 

4. Follow the ‘Setting procedure of machine’ described in handbook. 

5. Follow the ‘How to start work’ described in handbook. 

6. Set the machine 50 m before the actual work site for measuring run. 

7. Though we are working in 3-point lining yet open all four trolleys twice a week 

or after 6 km tamping whichever is earlier to maintain the equal wear and tear 

in sensing wheels. 

F. During working 
 
DON’Ts:- 

1. Forget to provide Vm values in 4-point lining. 

2. Forget to provide H values in 3-point lining. 

3. Start and stop automatic lining and levelling at bad locations of track. 

4. Do frequent manual adjustments in lining and levelling during working. 

5. Come back to retamp a bad patch on track during working 
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Dos:- 
1. Ensure double insertions for a lift>30mm. 

2. Select squeezing time as per site requirements. 

3. Select tamping depth as per site conditions. 

4. Follow right method for feeding superelevation. 

5. Ensure lookout man and safety measures during working. 

6. Ensure use of hooter and Warner light during working. 

 

G. At Closing of work 
DON’Ts:- 

1. Close work in transition curve. 

2. Forget ramp out during working. 

3. Forget to check locking indications before proceed to station. 

 

Dos:- 
1. Follow the ‘How to close work’ described in handbook. 

2. Mark ramp out start location on track. 

3. Ensure locking of units. 

 

H. Before and during maintenance 
DON’Ts:- 

1. Forget to carry out any schedule maintenance on time. 

2. Forget to apply hand brake and skid before going inside the machine. 

3. Forget to clean surrounding area of unit. 

 

Dos:- 
1. Follow the maintenance schedules religiously. 

2. Battery key of machine should be kept in custody of a responsible person to 

avoid starting of engine when someone is doing maintenance. 

3. Follow the right method of maintenance. 

4. Ensure availability of material well in time before carrying maintenance. 
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I. During breakdown in block 
DON’Ts:- 

1. Be panic at the time of breakdown. 

2. Go to adjacent line unnecessarily 

3. Touch hot parts by naked hands.  

4. Forget advice to Pway staff to rectify the misalignment or levelling defects of 

track before leaving site. 

 

Dos:- 
1. Protect the adjacent line first if required. 

2. Break the siphon first in hydraulic hose failure. 

3. Immediate inform to superiors if locomotive required. 

4. Focus on the parts which are working not on those which have failed. 

5. Divert hydraulic power from other system to affected system if possible. 

6. Use emergency backup systems to lock the units. 

7. Ask for help from PWay supervisor if manual help is required. 

 

J. At Stabling in siding 
 
DON’Ts:- 

1. Move machine without proper authority to proceed from operating. 

2. Forget to apply hand brake in machine. 

3. Forget to apply skids to the wheels of machine. 

4. Off battery key in engine running condition. 

 

Dos:- 

1. Release air from air tanks. 

2.   Locking of cabins’ doors of machine. 

 



151 
 

Advance UNIMAT Machines used in other Country 
 
UNIMAT 09-4x4/4S Dynamic :-   Universal  Tamping Machine 
This is the latest version of switch maintenance machine . The Unimat 09-475/4S 
was presented at the IAF international exhibition for track technology in May 2006. 
Since that time, a machine of this model has been operating successfully on the 
network of Austrian Federal Railways. 
The Unimat 09-475/4S Dynamic has a well-known machine design: a continuous 
action universal tamping machine with dynamic stabilization. This machine is 
adapted to conditions in the UK and the control system is fully up to date. 
.  
Optimum control and diagnosis system to increase performance :Complete 
integration of all operating, adjusting and diagnosis functions in the new P-IC 
2.0 machine control enables the operator to have access to all relevant data, from 
his workplace. 
 
Increased productivity due to remote maintenance: As well as the P-IC 
2.0 machine control, the Unimat 09-4x4/4S Dynamic also incorporates a telematics 
module. The core of this system is the transmission of live information data of the 
machine such as GPS position and machine status as well as display of individual 
signals and   evaluation. 
 
UNIMAT 09-475/4S-N Dynamic: - The all-in-one machine for tracks and turnouts 
The new Unimat 09-475/4S N-Dynamic turnout and track maintenance machine 

combines for the first time ever the functions of three machines: ballasting, tamping, 
regulating, stabilizing, control measurement. This achieves a substantial 
simplification of the worksite logistics with a high savings potential. In one single 
working pass, this machine performs the complete and technologically correct 
sequence of work for the maintenance of turnouts and tracks.  
 
First ballasting – then tamping! 
Particularly in turnouts there is often a lack of ballast. In the past this meant that 

ballast had to be delivered and distributed before the tamping work. This stage of 
work can be dispensed with entirely. Additional ballast is available in the material 
conveyor and hopper unit. For track maintenance the Unimat 09-475/4S N-
Dynamic is equipped with our well-proven work units: separable single sleeper 
tamping units with 16 tilting tines, 3-rail lifting and 4-rail tamping, integrated in a 
separate sub frame for the continuous working action. 

Profiling, sweeping, stabilizing, and measuring. 
These four functions are combined in the rear part of the machine. Here it is also 
possible to place additional ballast to fill up the sleeper cribs. The stabilizing unit is 
also particularly important: it homogenizes the ballast bed and produces the initial 
settlements following tamping work in a controlled way. Measuring, recording and 
analysis of the track geometry parameters, in conformity with the standards, provides 
a verification of the work performed. 
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