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भारत सरकार GOVERNMENT OF INDIA                 

रेल मंत्रालय MINISTRY OF RAILWAYS                  

रेलव ेबोर्ड RAILWAY BOARD 

 
 

No. 2018/M(N)/172/1 (E-3323008)                                           Dated: 09.06.2025 

Principal Chief Mechanical Engineers 

All Zonal Railways. 

Sub: Application of Gauges during routine maintenance of CBC Knuckle. 

Ref.:  RDSO letter no MW/CPL/BG/HT dated 13.05.2025. (Copy enclosed)  

 Vide letter under reference RDSO has issued guidelines for application of Gauges 

during routine maintenance of CBC Knuckle. Application of following CBC gauge was 

practically demonstrated in presence of representatives of Zonal Railways.  

A. Knuckle nose wear and stretch limit gauge (RDSO Gauge No.3 to G-80/G-76 

maintenance manual) 

B. Knuckle hub height gauge (AAR Gauge No. 49363) 

C. Knuckle pin hole wear limits (AAR Gauge No. 49364-B) 

 

The above-mentioned gauges should be available during ROH, Sick line & Yard 

attention of CBC components in all the Zonal Railways.  

Zonal railways are requested to ensure sufficient availability of above CBC gauges at 

ROH depot, Sick line & Examination yard. 

   

(Abhay Kumar ) 

Director ME (Freight) 

Railway Board 

Email: dmef@rb.railnet.gov.in 
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MW/CPL/BG/HT                                                                                          Dated: 13.05.2025 
 
EDME (Freight) 
Railway Board 
Rail Bhawan, New Delhi 
 
 
Sub: Application of Gauges during routine maintenance of CBC Knuckle.  
 
Ref:     (i) This office letter of even no. dated 04.03.2025. 

(ii) Railway Board letter no. 2018/M(N)/172/1 (E-3323008), dated 17.03.2025. 
(iii) CWM /JUDW/NR letter no. 793-W/7/Pt-III/RDSO, dated 25.03.2025. 
(iv) Dy. CME/JUDW NR note dated 25.04.2025 

 
1. Knuckle is one of the most critical components of CBC system used in freight 

stock of Indian Railways. Online failure of Knuckle or associated CBC components 
or opening of knuckle on run due to certain defects lead to parting of trains, thus 
proper maintenance of knuckle is essential.  

 
2. A Large number of warranty failures of Knuckle have been reported to RDSO by 

Zonal Railways. Reported warranty failures of CBC components have been 
analyzed by RDSO and it was observed that majority of knuckle warranty cases 
are due to Knuckle nose wear, Knuckle pin hole enlargement, wear on Knuckle 
hub height etc. 

 
3. For optimum performance of Knuckle during service, manufacturing process, 

maintenance practices, gauging etc. have been reviewed by RDSO. 
 
4. For improved reliability of knuckle during service, vide RDSO letter 

No.MW/CPL/BG/HT, dated 20.05.2010, reconditioning of CBC knuckle has been 
prohibited. Accordingly, gauge No. 9, 10, 11 & 12 mentioned in G-80 & G-76 
maintenance manual, related to reconditioning of knuckle have become obsolete 
and these gauges are no more relevant for maintenance of CBC. 

 
5. To align the gauging practices of Knuckle with AAR, RDSO has proposed 

introduction of 02(two) new maintenance gauges in line with AAR recommended 
practices along with use of existing gauge i.e. Knuckle nose wear and stretch limit 
gauge (RDSO Gauge No.3, G-80 & G 76). Based on the recommendation on CBC 
Knuckle gauging sent vide ref.(i) above, Railway Board through the letter at ref. (ii) 
has directed for knuckle gauging demonstration at JUDW/Northern Railway.   

 
6. Accordingly, application of following gauges on CBC Knuckle has been practically 

demonstrated in presence of representatives of Zonal Railways (Attendance sheet 
attached as Annexure-A), JUDW/NR, RDSO/Lucknow and Coupler manufacturer 
from 24.04.25 to 25.04.25 at JUDW/NR.   
 



A. Knuckle nose wear and stretch limit gauge (RDSO Gauge No.3 to  G-80/ 
G-76 maintenance manual) 

B. Knuckle hub height gauge (AAR Gauge No. 49363) 
C. Knuckle pin hole wear limits (AAR Gauge No. 49364-B) 
 

7. Manual applications of above gauges on Knuckle have been carried out by 
representatives of Zonal Railways and a power point presentation was made on 
correct use of maintenance gauges on Knuckle during service, minimum 
acceptance criteria of casting surface finish using SCRATA, requirement of MPI 
inspection etc. Copy of Power Point Presentation is attached as Annexure-B for 
ready reference. 

8. A group discussion session was also organized among representatives of Zonal 
Railways, JUDW/NR, RDSO/Lucknow and Coupler manufacturer. During group 
discussion, various issues related to CBC maintenance were discussed such as 
implementation of MPI on coupler components, requirement of Die penetration 
test, maintenance issues, warranty rejection of coupler components etc.  

9. The gauges mentioned in the para 6 above should be available with the all the 
Zonal Railways for gauging of CBC Knuckles during ROH and for the Sick line & 
Yard attention of CBC components. 

10. Vide Railway Board letter no. 2018/M(N)/172/1(E-3323008) dt.22.10.2024, 
knuckle is a must change item during POH. However, serviceable knuckle 
released during POH should be gauged using gauges mentioned in para-6 above 
before issue to open line for use.  

11. Railway Board may kindly issue suitable directives to all Zonal Railways for 
implementation of above three gauges as summarized in para-9 & 10 above. 

 
DA: As above 
 
 
                                                                                                 (Arvind Kumar) 
          Director/WD-II 
            Executive Director Std./Wagon/RDSO 
 
 
 
 
 
 
 



 

 Annexure-A 
Attendance Sheet of the participants (First session) 
 

 
 

 



 
 

 
 



Attendance Sheet of the participants (Second session) 
 

 

 
 

 



  

 
 



Application of Gauges during routine 

maintenance of CBC Knuckle

on 

24th April, 2025

by

RDSO
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INTRODUCTION

• A CBC coupler (Center Buffer Coupler) is a type of railway

coupling system widely used in freight. It is designed to

provide a strong and secure connection between railway

vehicles while allowing limited flexibility for smooth train

operations. The Coupling system transmits both draft &

buffing load to under-frame and absorb high frequency

forces during impact. Also Dissipates low frequency forces

to protect the vehicle from damage.

• Eli H. Janney invented the knuckle coupler, which

automatically locked when two railcars came together.

• The CBC coupler was developed based on the Janney

design but with modifications for increased strength and

compatibility.
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Coupler Assembly
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CENTRE BUFFER COUPLER WITH ITS

ASSEMBLY ARRANGEMENTS

Fitment of Assembly in the E-type  Centre Buffer Coupler
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WORKING PRINCIPLE

Coupling –

• The CBC coupler consists of a coupling mechanism (knuckle) and
a center buffer that is positioned in the middle of the coupler.

• When two trains are brought together, the knuckle is pushed open
position by a operating handle. When knuckle is pushed open
position by a operating handle mechanism, Lock goes upward
direction on Lock chamber of coupler body.

• As the cars move closer, the knuckle engages automatically by
sitting of Lock on Knuckle face while operating handle in release
condition . Once fully connected, the knuckle locks into place,
securing the two cars together.
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MAINTENANCE REVIEW OF KNUCKLE

• Knuckle is one of the most critical components of CBC

system used in freight stock of Indian Railways. Online

failure of Knuckle or associated CBC components or

opening on run due to certain defects can cause parting of

trains, thus proper maintenance of knuckle during service is

essential.

• Reported warranty failures of CBC components have been

analyzed and it is observed that many knuckle warranty

cases are on accounts, such as Knuckle Nose wear,

Knuckle pin hole enlargement, wear on Knuckle hub height

etc.

• For optimum performance of Knuckle during service;

manufacturing process, maintenance practices, gauging etc.

have been reviewed by RDSO.
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MAINTENANCE REVIEW OF KNUCKLE

• For improved reliability of knuckle during service, vide RDSO
letter No.MW/CPL/BG/HT, dated 20.05.2010 (copy attached as
Annexure-I), reconditioning of CBC knuckle has been
prohibited.

• Accordingly, gauge No. 9, 10, 11 & 12 mentioned in G-80,
related to reconditioning of knuckle have become obsolete and
no more relevant for checking of knuckle during routine
maintenance by Zonal Railways. To study and streamline,
current gauging practices of CBC components being followed
over Zonal Railways, joint inspections have been carried out at
JHS work shop/NCR and PTRN work shop/WR.

• The joint inspection reports have been analyzed and following
gauges and its application procedure for checking of Knuckle
are recommended in line with AAR standard;
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ANNEXURE -1
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MAINTENANCE GAUGES OF CBC

KNUCKLE

Following gauges shall be used for checking of in-
service knuckle:

• Knuckle nose wear and stretch limit gauge (RDSO Gauge
No.3, G-80 & G 76)

• Knuckle hub height gauge (Newly induced, AAR Gauge
No. 49363)

• Knuckle pin hole wear limits (Newly induced, AAR Gauge
No. 49364-B).
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MAINTENANCE OF GAUGES

• The POH/ROH/Sick Lines should maintain at least

three (03) sets of above gauges, out of which one set of

master gauge shall be kept for recalibration of other two

sets of gauges.

• The accuracy of gauges should be checked with the

master gauge for in-house recalibration on quarterly

basis. Any gauge out of calibration should not be used.

• Master gauge shall be got recalibrated from Gauge

manufacturer or any authorized agency for calibration

of gauges. Periodicity of recalibration of master gauge

shall be one year.
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APPLICATIONS OF GAUGES

Inspection for Knuckle Nose Wear

• Maintenance Gauge no.3 shall be used for checking of
Knuckle Nose Wear (Fig-1).

• The gauge should be applied vertically on Knuckle (As
per Fig 2 & 3).

• For checking of nose wear, with point no. O, P & R in
contact, point N should not pass vertically for more than
half of knuckle nose height.

• The knuckle must be rejected/replaced when point “N”
can pass for more than half of knuckle nose height with
points “O,” “P,” and R” continuously in contact with
knuckle

• Knuckle nose wear limit is 9.5 mm
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DRAWING OF GAUGE NO.3, FIG NO.1
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APPLICATION OF GAUGE NO.3, FIG NO.2

The Knuckle must be replaced when Point ’N’ can be passed

one half or more of knuckle nose height with point ‘O’, ‘P’ and

‘R’ continuously in contact with knuckle surface
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APPLICATION OF GAUGE NO.3, FIG NO.3

Gauge shall Be Applied From Vertical Direction Either

Top side or Bottom Side.

14



APPLICATION OF GAUGE NO.3, FIG NO.3

Knuckle NOSE WEAR (Gauge No.3)

(Not Reject) (Reject/Replace)

Half/More 
than Half

OPR

N
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APPLICATIONS OF GAUGES

Procedure to check Knuckle stretch limit by Stretch Limit Gauge

(Gauge No. 3)

• Maintenance Gauge No. 3 shall be used for checking of Knuckle Stretch.

• The Gauge should be applied through figure No. 02.

• Knuckle Stretch Limit Point ‘H’ must pass with point J , K & L in contact.

• The Knuckle must be rejected/replaced when point ‘H’ cannot pass for full

length of Knuckle with points L, K & ‘J’ continuously contact with Knuckle.

Fig. No 01
(Application  Area in Gauge No. 3)

Fig. 02
(Gauge Application)

K L
J

H
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APPLICATIONS OF GAUGES

Inspection for Knuckle hub height (AAR Gauge No. 49363)

Gauge Application –

This Gauge has been introduced to check Knuckle Hub Height by Knuckle Hub

Height gauge (AAR Gauge No 49363) during maintenance of the Knuckle.

• The Gauge should be applied as shown in fig. below

• Gauge must not pass through.

• If the Gauge pass through the hub then reject/replace the Knuckle (as shown in 

Fig. No. 02)

Fig. No. 01 (Not Pass)
Fig. No. 02

(Reject/Replace the Knuckle)
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APPLICATIONS OF GAUGES

Application of Knuckle hub height gauge (AAR Gauge no. 49363
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APPLICATIONS OF GAUGES

Drawing of Knuckle hub height gauge (AAR Gauge no. 49363)
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APPLICATIONS OF GAUGES

• Gauge Application: This Gauge has been introduced for checking Pin Hole

Enlargement of Knuckle. Knuckle Pin Hole Wear Limit Gauge (AAR Gauge No 49364)

shall be used for this purpose.

• The gauge should be applied on Knuckle as under

Fig. No. 01

Inspection of Knuckle pin hole wear limits
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APPLICATIONS OF GAUGES

• Gauge must not seat on the shoulder/Knuckle Hub Face when applied

to pin hole top or bottom in either longitudinal or transverse direction.

(as shown in Fig No. 02, Detail X).

• Gauge seat on the Knuckle Hub Face it should be rejected. (as shown

in Fig No. 02, Detail Y).

Fig. 02 (For Detail X & Y) 21



APPLICATIONS OF GAUGES

Drawing of Knuckle pin hole wear limits gauge

(AAR Gauge no. 49364-B)

22



Drawing of Knuckle pin hole wear limits Gauge  (AAR Gauge no. 

49364-B)

Gauge should be used in either longitudinal or transverse

direction.

Not 
Seat

Gauge application

Not 
Seat
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OTHER ISSUES REGARDING KNUCKLE WARRANTY CASES

• Some of the Railways has reported warranty failures of CBC Knuckles on

account of surface defects and Magnetic Particle Testing. Maintenance

practices, gauging etc. have been reviewed by RDSO.

• Surface defects examination is not the scope of routine maintenance.

Whenever, it is required , refer the RDSO specification No.

WD-70-BD-10 (Rev4) which described the minimum acceptable surface

conditions for the defects described below shall govern.

• Acceptable surfaces shall be defined utilizing Steel Castings Research and

Trade Association (SCRATA) Comparators for the Definition of Surface Quality

of Steel Castings (1981). The listed defect classification does not apply to

inaccessible areas. Surface defects described herein do not preclude the

requirements of proper gauge application as defined elsewhere in specification.
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ACCEPTANCE LEVEL 

• Surface conditions evaluated with SCRATA comparators

CRITICAL AREA NON-CRITICAL 

AREA

A SURFACE ROUGHNESS A3 A3

B SURFACE INCLUSION B2 B4

C GAS POROSITY C2 C3

D LAPS D1 D4

E SCABS E2 E2

F CHAPLETS F2 F4

G THERMAL DRESSING G2 G3

H MECHANICAL DRESSING H3 H4

J WELDS J2 J3
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SURFACE ROUGHNESS 

• This is denoted as ‘A’.

A1
A2

A3 A4

A5
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SURFACE INCLUSION 

• This is denoted as ‘B’

B1 B2

B3 B4

B5
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GAS POROSITY 

• This is denoted as ‘C’

C1 C2

C3 C4

C5
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LAPS

• This is denoted as ‘D’

D1 D2

D3 D4

D5

29



SCABS

• This is denoted as ‘E’

E1 E2

E3 E4

E5
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CHAPLETS

• This is denoted as ‘F’

F1 F2

F3 F4

F5
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THERMAL DRESSING 

• This is denoted as ‘G’

G1 G2

G3 G4

G5
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MECHANICAL DRESSING 

• This is denoted as ‘H’

H1 H2

H3 H4
H5
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WELDS

• This is denoted as ‘J’

J1 J2

J3 J4

J5
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MAGNETIC PARTICLE TEST

• Railway Board has accepted report of the committee
constituted for review of must change items of CBC
and its components during ROH and POH of wagons
vide letter no. Railway Board Letter No.
2018/M/(N)/171/1 (E-3323008), dated 22.10.2024.

• Accepted recommendations of the Committee also
includes MPT (Magnetic Particle Testing) on Coupler
body, Knuckle and Yoke at critical areas during POH
of the wagons and MPT at critical areas of Knuckle
during ROH of the wagons.

• In this regard, a Guideline for Magnetic particle testing
and Inspection has been issued vide RDSO letter No.
MW/CPL/BG/HT, dated 27.11.2024 for conducting
MPT (Magnetic Particle Testing) on Coupler body,
Knuckle and Yoke at critical areas.
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MPT Location For Knuckle

Fig No. 1 36



MPT Location for Coupler Body
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MPT Location for Yoke
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MPT LOCATION FOR KNUCKLE

• Magnetic particle testing shall be done in both directions as

vertical and horizontal position of knuckle.

Top Pulling Lug Inner Profile of Knuckle Bottom Pulling Lug
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MPT Location Photographs for Coupler 
Body
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MPT location Photographs for Yoke 
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THANK YOU
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