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Proprietary Notice 
This document and the information contained therein are 
confidential.  The disclosure or other communication, copying, 
reproduction and any use whatsoever of this document and the 
information contained therein is forbidden without the written 
authorization of Hitachi Rail STS USA, Inc. 

 
Important Notice 

STS USA constantly strives to ensure our products are functioning properly and to keep 
our customers apprised of changes in technology. Following the recommendations 
contained in this Maintenance Notice will provide our customers with optimum 
operational reliability. The data contained herein purports solely to describe the product, 
and does not create any warranties. 
Within the scope of the attached Maintenance Notice, it is impossible to take into 
account every eventuality that may arise with technical equipment in service. Please 
consult your STS USA Account Executive in the event of any irregularities with our 
product. 
We expressly disclaim liability resulting from any improper handling or use of our 
equipment, even if this Maintenance Notice contains no specific indication in this 
respect. 
. 

 
 

© Property of Hitachi Rail STS USA, Inc., 2019 all rights reserved 
1000 Technology Drive, Pittsburgh, PA USA 15219-3120 

645 Russell Street, Batesburg, SC 29006 
sts.hitachirail.com 
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Revision History 

REV. DATE NATURE OF REVISION 

1 February 2015 Initial Release 

2 March 2019 Hitachi Rail STS Branding 
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Style "M" Circuit Controller Lost Motion Inspection 
 

1. BACKGROUND 
In November of 2014, Hitachi Rail STS USA (STS) was made aware of a small quantity 
of M-23 switch machines with mechanical circuit controllers that were reporting an 
excess of lost motion between the crank assembly (N284649 or N284650) and the point 
detector bar (see Figure 1-1).  Lost motion is caused by excessive slot width of the slot 
where the eyebolt enters the crank assembly or by an improperly adjusted Castle Nut 
(see Figure 1-2). 

 
Figure 1-1.  Lost Motion Area 

 
Figure 1-2.  Slot Width 

Lost motion of a newly manufactured circuit controller or machine is defined as the 
distance that the crank roller moves without acting on the indication contact opening. 
The lost motion is required to be no more than 0.017 inch as defined in STS USA 
Engineering Specification EU-4139.  
Increased lost motion can cause reduced sensitivity and delay the reaction of the point 
detector bar to obstructions or switch point monitoring during regular operations. An 
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increase in lost motion causes the relationship between the crank roller and the point 
detector bar to change. This will allow more movement of the point detector bar before it 
begins to open the indication contacts. 

NOTE 

The increased lost motion does not create an operations 
problem since the indication contacts must be adjusted and 
inspected periodically. It can contribute to early failure of the 
circuit controller because of normal wear, especially in poorly 
maintained machines. Machines manufactured between the 
beginning of February 2014 and mid-December 2014 that 
experience lost motion of the crank to the small diameter of 
the point detector bar of over 0.017 inch, should be 
inspected and adjusted in accordance with this maintenance 
notice.  

 

2. LOST MOTION FIELD TEST 
Lost motion needs to be checked for the normal and reverse positions of the switch 
machine. It does not matter which position is checked first. Proceed as follows to test for 
lost motion at a field location: 

1. Make sure the switch machine is in the full normal or full reverse position so that 
the point detector roller is near the point detector bar’s bevel as shown in Figure 
2-1. 

 
Figure 2-1.  Inspection Position 
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2. Use a feeler gauge to measure the distance between the crank roller and the 
small diameter of the point detector bar as shown in Figure 2-2.  

NOTE 

Make sure you do not use a feeler gauge that is too thick 
because it will move the crank arm assembly enough to 
move the roller away from the small diameter of the point 
detector bar. This extra movement will cause the test 
measurements to be inaccurate.  

 
Figure 2-2.  Crank Roller to Point Detector Bar Measurement 

3. Record the measurement. This gap between the point detector bar and crank 
roller is not considered lost motion.  
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4. Place a screw driver between the castle nut and the bolt that holds the spring to 
the crank assembly as shown in Figure 2-3.  

 
Figure 2-3.  Screw Driver Placement 

5. Gently pry the roller away from the small diameter of the point detector bar until 
you feel a higher resistance. 

6. This higher resistance is the pressure of the yoke (see Figure 2-4). Make sure 
that you do not move the yoke. Yoke motion can be detected by placing your 
finger or a non-metallic shaft (such as a pencil or pen) on top of the back of the 
yoke at the location shown in Figure 2-4. 

 
Figure 2-4.  Yoke 
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Figure 2-5.  Yoke Motion Detection Point 

7. With pressure applied by the screwdriver and no yoke motion detected, use a 
feeler gauge and measure the distance between the crank roller and the point 
detector bar as shown in Figure 2-2. 

8. Record this measurement. 
9. Subtract the distance recorded in Step 8 from the distance recorded in Step 3. 
10. This is the lost motion measurement. It should not exceed 0.017 inches.  
11. If the lost motion is greater than 0.017 inches, adjust the castle nut as described 

in  
Section 3. 

12. Repeat Step 1 through Step 11 for the other position of the switch machine. 
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3. CASTLE NUT ADJUSTMENT 
STS USA recommends that the castle nut measurement should be checked regardless 
of whether the lost motion exceeds or does not exceed 0.017 inches. Lost motion needs 
to be checked for the normal and reverse positions of the switch machine. It does not 
matter which position is checked first.  
Proceed as follows to make sure the castle nut is properly adjusted: 

1. Make sure the switch machine is in the full normal or full reverse position so that 
the point detector roller is near the point detector bar’s bevel as shown in Figure 
2-1. 

2. Use a feeler gauge and measure the distance between the castle nut and the 
washer or between the castle nut's washer and the crank as shown Figure 3-1. 

 
Figure 3-1.  Castle Nut Measurement 

3. The distance must be between 0.016 inches and 0.030 inches. If the distance is 
greater than 0.030 inches, proceed to Step 4.  

4. If the distance is greater than 0.030 inches, proceed as follows:  
a. Remove the cotter pin from the castle nut. 
b. Tighten the castle nut until it is snug (tighten with minimal force until rotation 

stops). 
c. Back off two slots and insert the cotter pin. 

  



MAINTENANCE NOTICE - Style "M" Circuit Controller Lost Motion Inspection 
 

Copyright 2019                                  MN-15-01 Rev. 12, March 2019 Page 11 

NOTE 

Do not over tighten the castle nut. Over-tightening may 
cause binding in the circuit controller during the transition 
from normal to reverse or from reverse to normal. 

d. Repeat Step 1 and Step 3. 
5. Repeat the lost motion test as described in Section 2. 

4. LOST MOTION SOLUTIONS 
If the amount of lost motion is higher than acceptable (0.017 inch) after castle nut is 
properly adjusted, contact STS USA for replacement parts. 
An interim solution is to adjust the eye bolt (see Figure 4-1) to move the crank roller 
closer to the small diameter of the point detector bar until a new crank can be installed. 
This will increase sensitivity to make up for the lost motion. Do not adjust the crank 
roller closer than 0.005 inch from the point detector bar.  

 
Figure 4-1.  Eye Bolt Location 
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5. RAIL TEAM 
Technical questions or requests for information regarding the content of this 
Maintenance Notice should be directed to the RAIL Team by telephone at 1-800-652-
7276 or by Internet e-mail at: railteam@hitachirail.com. 
 

 
 

 

mailto:railteam@hitachirail.com
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