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 19 September 2005 Dno. 1836/731/05 
 

FINNISH
RAIL
ADMINISTRATION

 
 
 
TECHNICAL TERMS OF DELIVERY FOR POINT MACHINES 
 

Finnish Rail Administration has approved the Technical Terms of Delivery 
for Point Machines Dno.1836/731/05 to be valid on the Finnish rail network 
as from 26 September 2005. 
 
These technical terms of delivery replace all previous technical terms of 
delivery and general technical requirements for point machines of long and 
short turnouts, for crossings with movable frogs and derailers.  
 
 
 
    
Director, Rail Network Department Markku Nummelin  
 
 

 
 

Senior Inspector  Markku Granlund  
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1 GENERAL 
 

These technical terms of delivery specify technical requirements for point 
machines of switches, crossings with movable points and derailers to be 
procured for Finnish State rail network. So-called speedy point machines 
and other special point machines are excluded from these terms of 
delivery. 
 
More accurate test arrangements for an operational test (qualification 
approval) are to be specified separately.  
 
Point machine must function for both right- and left-hand turnouts, and for 
both right- and left-hand installations. In terms of derailer, point machine 
must function for both right- and left-hand installations. 
 
Point machines which are mounted to the sleeper outside half pair of 
switches and equipped with built-in locks, or point machines which are 
built into sleeper (i.e. integrated point machines) shall be used in Finland. 
 
Stock rail fastening to the integrated point machine shall be such that 
allows adjustments to be made in track gauge. Stock rails shall be 
insulated, as well as switch blades. 
 
Point mechanism and its lubrication are to be designed in the manner that 
allows reliable operation despite of temperature changes between the 
upper and lower limits. 
 
Point machine or turnout cannot get damaged if switch tongues are 
prevented from turning, and point machine aims to open them. The 
damage must be prevented using a friction clutch or a similar device. 
Interlocking turns off the actuating current 10 seconds after it has been 
connected. Point machine must allow switch-over operation in any 
position between the start and end positions, also during the motion. Same 
requirements apply for operation of a derailer point machine if it is 
prevented from turning. 
 
Point machine shall have a Finnish Rail Administration’s (RHK) approved 
cable terminal that has a flexible connection to the point machine. 
Connection cables must be clearly identified and separated from each 
other.  

 
Supplier shall secure that when delivered all parts including the rod ends 
are protected against corrosion. 

 
1.1 Drive rods and detector slides 
 

Point machine must be equipped with two drive rods, one for each blade. 
Mutual operation of rods varies between point machine types. Point 
machine motion shall not be jerky, but to move smoothly. 
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Point machine must be equipped with two separately functioning detector 
slides, one for each blade. Positioning of the slides and mounting parts are 
presented in drawings 4022 421C 4522F (Appendix 1) and 
4022 422D 4507H (Appendix 2). Detector slide adjusting capacity must 
be equal with adjusting capacity of switch-over movement. 
 
Drive rod and detectors slide ends of integrated point machine shall be 
attachable to switch blade holes. Rod fastenings must allow switch blade 
to rise (2 mm) over the rollers when point is switched. 
 
Free ends of slides must be covered with protective shield. 
 
Connections of point machine slides and rods to slides and rods of a 
switch must be according to the drawings 4022 422D 3915 C (drive rod, 
Appendix 3) and 4022 422E 3919B (detector slide, Appendix 4).  
 

1.2 Point lock  
 

 Point machine shall have a built-in point lock that is mechanical. 
  

The lock shall be inside the point machine or mounted into the point 
sleeper. Derailer point machine shall not have a lock.  

 
The structure should be such that point lock is not to be affected by forces 
that are initiated as switch blade moves 3 millimetres to any direction  

 
1.3 Contact device 
 

Point machine must be equipped with electromechanical contacts that 
break circuit and supervise each end positions of both blades with two 
separately functioning detector slides. Temperature limits must especially 
be considered in operation of contacts. 
 
Derailer point machine must be equipped with electromechanical contacts 
that break circuit and supervise both end positions of drive rod with 
detector slide. Temperature limits must especially be considered in 
operation of contacts. 
 

1.4 Motor 
 

Point machine motor shall be an alternating-current asynchronous motor, 
voltage rating 3 x 400 V ±10 %, 50 Hz. 
 
Point machine must provide torsional moment needed for throwing force, 
when supply cable resistance is < 40 Ω/wire. Then switching time shall be 
< 6 seconds. 
 
Throwing force directed to the blades shall be adjustable later on. 
Throwing force is to be measured without detector slides. Limits of 
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throwing force directed to the blades are: < 4.3 kN in the beginning of 
switch-over movement and 4.8 kN in the end. 
 
Point machine is to be operated with such connection to the interlocking 
and contact device as specified in Appendix 5. 
 
Actuating current is switched off from interlocking 10 seconds after 
switch-on. 

 
Point machine must allow manual switchover with a hand crank that shall 
not be positioned in point machine during the normal operation. Manual 
operation shall be technically inhibited unless motor circuit is switched 
off. 

 
1.5 Housing 

 
Housing cover of point machine shall be lockable. It shall be made of hot-
galvanised steel plate that is at least 2 mm thick. 
 
All electrical parts shall be contact protected, grounded, and suitable for 
continuous outdoor conditions (IP33, IEC 529). 

 
All voltage parts are tested against each other in both switch-over 
movement end positions for every point machine. Testing voltage is 
750 V DC. Insulation shall be sufficient. Components that may be harmed 
by the use of direct current (capacitors, etc.) can be given exceptions.  

 
Insulation test between voltage parts and frame shall be undertaken as a 
type test. The test time shall be one minute with a voltage of 2.5 kV and 
frequency of 50 Hz. 

 
Insulation test between voltage parts and frame shall be undertaken as a 
delivery test. The test time shall be 2 seconds with a voltage of 2.0 kV and 
frequency of 50 Hz. 
 
With regard to grounding there shall be at least one visible and easily 
available, minimum M16-sized screw in the housing.  
 
In terms of maintenance, mechanism of integrated point machine shall be 
easily interchangeable. Sleeper shall remain on track. 
 
The housing shall be manufactured in the manner that prevents humidity 
to condense in the structure. 

  
1.6 Measurements 

 
The largest permitted height for point machine is 250 mm and downward 
200 mm. 
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The height is measured from sleeper’s surface. Point machine must be 
suitable for sleeper spacing of 670 mm (Free space between sleepers 
400 mm) and for fixing space of 280 × 694 mm (See Annexes 1 and 2).   

 
Maximum width of integrated point machine is 400 mm. The maximum 
length is 3000 mm. The part under the stockrail has a maximum height of 
220 mm.   

 
1.7 Noise 

 
Noise level shall be under 70 dB(A). 

 
1.8 Points signal installation 
 

Points signal is to be connected to point machine in the manner that 
enables it to turn 90 degrees when it is turned by the rod next to heel of 
blade. 

 
1.9 Documentation 
  

Every point machine shall be delivered with installation manual written in 
Finnish and a SFS standard circuit diagram. Each delivery shall also 
contain a maintenance and repair manual and a list of spare parts in 
Finnish language. 
 

2 DELIVERY TESTS  
 

Supplier shall undertake delivery test for point machine. In tests, correct 
functioning of a circuit breaker is tested and faultless condition and 
lubrication of all parts is checked. Also, an insulation resistance, a 
throwing force, a switchover movement length tests are undertaken. 
Trailing force test is undertaken for trailable point machines.  
 
In the actuating current test, actuating current is measured for both sides in 
the beginning and in the end of switchover movement. 

 
In the locking force test, locking force is tested for both throwing 
directions in the beginning, in the middle and in the end. Drive rod is hold 
on until the holding force is exceeded. The locking force is same as the 
holding force.  
 
In the trailing force test, trailing force is measured for both throwing 
directions. Point machine is switched into one of its end positions, and 
unlocked drive rod is pulled until the locking of the point machine is 
opened. The trailing force is same as the pulling force. A maximum 
pulling speed is 0.5 m/s. 

 
In the movement length test, movement length is measured for both 
directions. Plays must be removed before commencing the test. After that 
point machine is switched for both of its end positions. 
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Circuit breaker test: Hand crank must turn off the circuit of the point 
machine. 
 

3 TRAILABLE POINT MACHINE, SHORT TURNOUTS  
 
 Point machine shall have two separately functioning drive rods.  

 
After a trailing has occurred at permitted trailing speed, the point machine 
must allow operation without additional procedures. In trailing situation, 
switch blades are to be released at specific speed and force without 
damaging the point machine. 

 
3.1 Functional limits 
 

 Nominal Tolerance Unit 
Operating temperature range  -40...+50  °C 
Static throwing force 3800 ± 500 N 
Operating voltage 50 Hz 3~ 400 ± 10 % V 
Control voltage DC 60 ± 10 V 
Switching time  4 -2... + 2 s 
Actuating current  6* +0 A 
Switchover current  2.5 +0.5 A 
Movement length  162 -2.5... + 3 mm 
Trailing force  6000 ± 500 N 
Trailing speed  40 -0 + 10 km/h 

 
 * Permitted 6 A for a short term, the system has 4 A slow fuse. 
 
4 NON-TRAILABLE POINT MACHINE, LONG TURNOUTS AND MOVABLE 

CROSSINGS 
 
Point machine must be equipped with two rods that move simultaneously 
during the switch. One is an active drive rod and locking bar, and the other 
is a passive locking bar.  

 
 Point machine shall not be trailable. 
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4.1 Functional limits  
 Nominal Tolerance Unit 
Operating temperature range   -40...+50  °C 
Throwing force    
a) Point machine (tip of switch) 3800 ± 500 N 
b) Point machine (heel of blade) 4300 ± 500 N 
c) moveable frog  4300 ± 500 N 
Operating voltage 50 Hz 3~ 400 ± 10 % V 
Control voltage DC  60 ± 10 V 
Switching time  4 -2 ... +2 s 
Actuating current  6* +0 A 
Switchover current  2.5 +0.5 A 
Movement length    
a) Point machine (tip of switch) 143** -2.5 ... + 3 mm 
b) Point machine (heel of blade) 94*** -2.5 ... + 3 mm 
c) moveable frog  94*** -2.5 ... + 3 mm 
 
* Permitted 6 A for a short term, the system has 4 A slow fuse 
 
** Point machine must be modifiable to allow operation with internal or external 
devices with nominal movement length of 100–143 mm 
 
*** Point machine must be modifiable to allow operation with internal or 
external devices with nominal movement length of 36–94 mm 
 

5 DERAILER POINT MACHINE 
 

Point machine must be equipped with one functioning drive rod. 
 
5.1 Functional limits  
 

 Nominal Tolerance Unit 
Operating temperature range   -40...+50  °C 
Throwing force  4000 ± 500 N 
Operating voltage 50 Hz 3~ 400 ± 10 % V 
Control voltage DC  60 ± 10 V 
Switching time  6 -2... + 2 s 
Actuating current  6* +0 A 
Switchover current  2,5 +0.5 A 
Movement length  240 -2.5... + 3 mm 

 
 
* Permitted 6 A for a short term, the system has 4 A slow fuse  
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