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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
BALL AND SOCKET COUPLINGS OF STRING  

INSULATOR UNITS – DIMENSIONS 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC 
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60120 has been prepared by IEC technical committee 36: 
Insulators. 

This fourth edition cancels and replaces the third edition published in 1984. This edition 
constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) Two new designated size of couplings, 36 and 40 were introduced; 
b) According to the results of the questionnaire(36/424/Q), the relevant content of the 28B 

W-clip was deleted; 
c) The Qmin column in Table C.1 was deleted; 
d) Annex A is informative, Annex B is normative, Annex C is informative. 
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The text of this International Standard is based on the following documents: 

FDIS Report on voting 

36/486/FDIS 36/492/RVD 

 
Full information on the voting for the approval of this International Standard can be found in 
the report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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BALL AND SOCKET COUPLINGS OF STRING  
INSULATOR UNITS – DIMENSIONS 

 
 
 

1 Scope 

The object of this international standard is to define the dimensions of a series of standard 
ball and socket couplings using the standard locking devices (see IEC 60372) in order to 
permit the assembly of insulators or metal fittings supplied by different manufacturers. 

This document applies to string insulator units of the cap and pin and long rod types and their 
associated metal fittings. 

For the pin ball and the socket, dimensions apply to the finished product after any surface 
treatment. 

Extreme positions of the pin ball in the socket are given in Annex A. 

Typical examples of gauges for checking the dimensions of pin balls and sockets are given in 
Annex B. 

NOTE Only the dimensions necessary for assembly are dealt with in this standard. Properties of material and 
working loads are not specified. The co-ordination of dimensions with strength classes is specified in IEC 60305 
and IEC 60433. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements of this document. For dated references, only the edition 
cited applies. For undated references, the latest edition of the referenced document (including 
any amendments) applies. 

IEC 60050-471:2007, International Electrotechnical Vocabulary (IEV) – Part 471: Insulators 

IEC 60372, Locking devices for ball and socket couplings of string insulator units – 
Dimensions and tests 

3 Terms and definitions 

For the purposes of this document, the terms and definitions of IEC 60050-471, some of 
which are reproduced below for ease of reference, apply. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses:  

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1  
ball and socket coupling 
coupling consisting of a ball, a socket and a locking device, and providing flexibility 

[SOURCE: IEC 60050-471:2007, 471-03-11] 
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3.2  
string insulator unit 
cap and pin insulator or long rod insulator of which end fitting are suitable for flexible 
attachment to other similar insulator units or to connecting accessories 

[SOURCE: IEC 60050-471:2007, 471-03-08] 

4 Designated size of coupling 

This document includes eight standard ball and socket couplings designated by the nominal 
pin diameters in millimetres. Each designated size of coupling is defined by the dimensions of 
the pin ball, of the socket, of the hook-on "GO" gauge, of the lower part of the insulator and of 
the corresponding locking device.  

NOTE Dimensions of twin-balled pins for coupling of two sockets are stated in Clause 13. Dimensions of the hole 
for the locking devices are stated in Clause 14 and Clause 15. 

5 Pin ball 

The pin ball shall conform to the dimensions specified in Clause 10. The main dimensions 
governing the shape of the pin ball are h1, d2, r1 and r2. Dimension r3 is given for guidance 
because its accurate value may be obtained only by the drawing. In addition, the shank 
diameter d1, must not exceed the specified values within a length equal to H3 of the 
corresponding worn hook-on "GO" gauge (see Clause 12). 

6 Socket 

The socket interior shall conform to the dimensions specified in Clause 11, which also 
specifies the thickness of the locking device. 

The 16 mm designated size of coupling according to Clause 11 includes two alternative 
sockets. There is only one type of pin ball fit for it, but the corresponding locking device 
should be used. That is, the 16A socket should be matched with the 16A locking device, the 
16B socket should be matched with the 16B locking device. 

NOTE Sockets according to the clause mentioned are shown with flat bottoms. Sockets with rounded bottoms with 
radii of curvature not less than the dimensions r2 of the pin balls can also be used. In this case, the dimensions R5 
have to be correspondingly decreased.  

7 Hook-on "GO" gauge 

The external dimensions of the socket have not been laid down. However, the socket shall 
permit acceptance of the hook-on "GO" gauge according to Clause 12. 

8 Lower part of the insulator 

The shape of the lower part of the insulator shall be such that assembly with the socket of 
maximum external dimensions according to Clause 7 will always be possible. 

9 Locking device 

The locking device, i. e. a split-pin or W-clip, shall be designed for locking the minimum-size 
pin ball in the maximum size socket. This requirement is fulfilled if the locking devices 
standardized in IEC 60372 are used. 
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10 Dimensions of the pin ball 

Figure 1 shows a schematic of the pin ball. Table 1 gives dimensions of the pin ball. 

 

Figure 1 – Schematic of the pin ball 

Table 1 – Dimensions of the pin ball 

Dimensions in millimetres 

Designated size 
of coupling d1 d2 h1 r1 r2 r3

a r4 

11 0
-1,111,9  −

0
1,322,8  −

0
1,29,1  35,0 35,0 3,5 +1,0

01,5  

16 −
0

1,217,0  −
0

1,533,3  −
0

1,313,4  23,0 50,0 3,0 +
−
1,0
0,53,0  

20 −
0

1,321,0  −
0

1,641,0  −
0

1,419,5  27,0 60,0 5,7 +
−
1,0
1,03,5  

24 −
0

1,425,0  −
0

1,849,0  −
0

1,721,0  40,0 70,0 6,6 +
−
1,5
1,04,0  

28 −
0

1,529,0  −
0

1,957,0  −
0

1,823,5  55,0 80,0 8,0 +
−
1,5
1,04,5  

32 −
0

1,633,0  −
0

2,165,0  −
0

1,927,0  70,0 90,0 10,0 +
−
1,5
1,05,0  

36 −
0

1,637,0  −
0

2,173,0  −
0

1,934,0  50,0 110,0 10,5 +
−
1,5
1,08,0  

40 −
0

1,641,0  −
0

2,181,0  −
0

1,939,5  55,0 120,0 12,5 +
−
，
，

1 5
1 09,0  

a Given for guidance. 
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11 Dimensions of the socket end 

Figure 2 shows a schematic of the socket end. Table 2 gives dimensions of the socket end. 

 

Figure 2 – Schematic of the socket end 

Table 2 – Dimensions of the socket end 

Dimensions in millimetres 

Designated 
size of 

coupling 

D1 D2 D3 H1 H2 for  
W-clips 

and 
alter- 
native  
split-
pins 

H2
afor 

standar
d split-

pins 

R1 R3 R4 R5 Tb 

Min. Min Min. Min. 

11 +1,3
012,5

 
24,5 24,5 +1,3

010,5
 

15,5 16,3 35,0 4,0 1,5 4,0 +0,2
04,8

 

16 
Ac 

+1,6
019,2

 
34,5 34,5 

+1,6
014,5

 
20,5 21,6 

23,0 3,0 3,0 5,0 

+0,2
05,5

 

Bc +1,6
017,0

 
25,0 25,5 +0,2

07,9
 

20 +2,1
023,0

 
42,5 42,5 +2,1

020,5
 

28,5 29,3 27,0 6,0 3,5 7,0 +0,2
07,0

 

24 +2,5
027,5

 
51,0 51,0 +2,5

023,5
 

32,5 33,5 40,0 5,0 4,0 10,0 +0,2
08,7

 

28 +2,9
032,0

 
59,0 59,0 +2,9

026,0
 

36,5 37,4 55,0 8,0 4,5 12,0 +0,2
010,0

 

32 +3,3
036,0

 
67,5 67,5 +3,3

030,0
 

42,0 43,0 70,0 10,0 5,0 14,0 +0,2
011,5

 

36 +3,3
040,0

 
75,5 75,5 +3,3

038,0
 

- 51,0 50,0 10,5 8,0 16,0 +0,2
011,5

 

40 +3,3
044,0

 
83,5 83,5 +3,3

043,5
 

- 56,5 55,0 12,5 9,0 17,0 +0,2
011,5

 
a A greater value is given because in this case the split-pin does not always rest on the bottom of the socket. 

The position of the standard split-pin is determined by the position H3 of the centre of the hole and its 
diameter D4 (see clause 14) and dimension F2 (see IEC 60372) and is also influenced by the tips of legs 
resting in contact with the socket. The values of H2 ensure the correct clearances for split-pins. 

b Thickness of the locking device. 
c See Clause 6. 
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12 Dimensions of the hook-on "GO" gauge 

Figure 3 shows a schematic of the hook-on "GO" gauge. Table 3 gives dimensions of the 
hook-on "GO" gauge. 

 

Figure 3 – Schematic of the hook-on "GO" gauge 
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13 Dimensions of twin-balled pins 

Figure 4 shows a schematic of the twin-balled pins. Table 4 gives dimensions of the twin-
balled pins. 

 

Figure 4 – Schematic of twin-balled pins 

Table 4 – Dimensions of twin-balled pins 

 Dimensions in millimetres 

Designated size of coupling h4 

11 −
0

2,547,0  

16 −
0

3,063,0  

20 −
0

3,283,0  

24 −
0

3,590,0  

28 −
0

3,597,0  

32 −
0

4,0120,0  

36 −
0

4,0135,0  

40 −
0

4,0150,0  

NOTE For other dimensions, see Clause 10. 

 

14 Dimensions of the hole for the split-pin 

Figure 5 shows a schematic of the hole for the split-pin. Table 5 gives dimensions of the hole 
for the split-pin. 
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