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Government of India 
Ministry of Railways 

RESEARCH, DESIGNS & STANDARDS ORGANISATION 
Lucknow. 

No. EL / 3.2.70 / J2                                                                              21.11.1978 
 
SPECIAL MAINTENANCE INSTRUCTIONS No.RDSO / ELRS / SMI / 32 
 
Title 
 
Procedure for fixing the socket with the lead wires of auxiliary motor stator windings. 
 
Application 
 
On auxiliary motors of electric rolling stock 
 
Object 
 
Railways have reported some cases of failures of auxiliary motors due to use of improper cable 
sockets for crimping, such as breakage of  lead wire at the socket opening end.   This SMI outlines 
the correct practice for fixing the sockets on the outgoing leads. 
 
References. 
 
1. Annexure I of draft code of practice for rewinding of auxiliary motors for electric locomotive, 

(RDSO,s Letter No. D.O. EL/3.2.70/J3 dt. 27.4.77). 
 
2. Special maintenance instructions No. RDSO/ELRS/SMI/5 for procedure for connecting the 

lead wire from the winding wires of auxiliary motor (RDSO’s letter No. EL/3.2.70/D4 dt. 
21.12.77). 

 
3. Dowell’s catalogue No. Solderless/73. 
 
4. Drawings – As per RDSO SKEL No. 3001 (Attached). 
 
Details of Special Instructions. 
 
1. Strip the insulation, including enamelling of the strand off the leadwire ends taking precaution 

not to severe or damage any strands.  Leave the ends of the insulation clean and square.  If the 
lay of strands is displaced while removing the insulation, compose them by a light twirl.  The 
lead wires should be as clean as possible before inserting into the terminal lugs or fe rrule. 

 
2. Check the socket  for correct dimension as well as quality.  Examine on cracks. 
 
3.  In case the standard wire is a loose fit in the ferrule or socket, fill up the space by using small 

bits of strands carefully. 
 
4. Crimp terminal socket to the lead using a suitable die and crimping tool ensuring that the cable 

insulation as well as the conductor have been secured.  (See technical circular No. 4 of RDSO 
issued under D.O. No. EL/DSE/2 dt. 20.10.78) enclosed.  Slip on the hot shrinking PVC sleeve 
over the joint and shrink it by application of heat uniformly with a blow lamp.  Subject the cable 
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sockets joint to a load test at 25% of yield point of corresponding cable size viz.  @ 10.0 
kg/mm2, for proving the joint. 

 
5. Periodically, say once in every 30 or 40 joints, check the efficient functioning of the crimping 

tool.  Check the process also by cutting across a completed joint to see if there is poor flow or 
air pockets or fracture of strands during crimping. 

 
Material and equipment required. 
 

Terminal lugs- Dowell crimping copper terminals as shown in RDSO SKEL 3001. 
 
- For 10 mm2 cable – Tubular terminal type III Dowell’s Cat. No. CUS/68 with E = 8.2 mm as 

shown in Fig.1. 
- For 6mm2 and 4 mm2 cable – Dowell’s copper terminals type PII-7113A6 with crimping tool 

of  KOP-PSD-12-10K type as shown in Fig.2. 
 
Agency of implementation  
 
- All electric locomtoive/EMU sheds & POH shops during repairs and annual overhauls of the 

motors. 
-  Rewinding shops (for outside agencies undertaking windings, this should be stipulated in the 

contract specifications). 
 
Distribution (2 copies each). 
 
As per list attached. 
 
 
                                                                            (V. Venkateswaran) 
                                                                    for Director General (Elect.) 
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                                                         Government of India 
                                                         Ministry of Railways 
                        RESEARCH, DESIGNS & STANDARDS ORGANISATION 
                                                          Lucknow. 
No. DSE/2                                                                             Dated  :     October,1978 
 
Technical Training Circular No. 4 
 

Breakage of Stranded Wires 
 

There are literally thousands of electrical connections in each Electric Locomotive or Electric 
Multiple Unit stock.  Stranded wires are used for control circuits.  A very common type of 
failure  is caused by breakage of strands in service.  Such failures are often ‘written off’ under 
the heading ‘material failure’.  Such failures are avoidable.  It is necessary to understand clearly 
the mechanism of failure if the correct remedial steps are to be taken. 
 
A common misconception is that stranded wires can withs tand vibration.  This is not correct.  
Stranded wires are flexible.  The force requried to bend them is less; but for any given applied 
force, the maximum stress produced in a stranded wire is actually more than that in a solid 
conductor of the same total cross-section. 
 
In the two sketches A, B, shown above, the defect in B is obvious.  What is perhaps not 
equally obvious is that such a defect is fatal as the copper wire is concerned if there is any 
vibration of the wire.   Due to the higher stiffness of the insulated portion, the effect of 
vibration is conventrated in the mechanically weaker unisulated portion ‘C’.   The alternating 
stresses produced in the copper by vibration exceed the endurance limit and failure is 
inevitable, sooner or later.  It may be recalled that the endurance limit for annealed copper is 
only 6 kg/mm2.  Actual stresses can often be much higher than average stress due to the 
effects of stress concentration thicks or scratches. 
 
The only way to prevent such failure is: 
 
a) To ensure tha t the cable insulation is well gripped by the socket. 
 
b) To tie up the cable to an insulated rod fixed near the socket to prevent flexing of the wire. 
 
c) To ensure that there is no relative vibration between the socket and the insulated support  

rod.  
 
 


