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IS 13961 : 1994 
IEC 832 : 1988 

Indian Standard 

INSULATING POLES (INSULATING STICKS) AND 
UNIVERSAL TOOL ATTACHMENTS (FITTINGS) 

FOR LIVE WORKING 

NATIONAL FOREWORD 

This Indian Standard which is identical withIEC Pub 832 (1988) issued by the International Electrotechnical Commission 
was adopted by the Bureau of Indian Standards on the recommendation of the Tools and Equipment for Live Working 
Sectional Committee (ET 36) and approval of the Elcctrotechnical Division Council. 

The text of IEC Standard has been approved as suitable for publication as Indian Standard without deviation. In the Indian 
context, the National Committee, ET 36. has however decided to add the visible discharge test on universal tool attachments 

. (fittings). The requirement and method of this test is given in the National Annex. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards also exist. The 
corresponding Indian Standards which are to bc substituted in their place are listed below along with their degree of 
equivalence for the editions indicated: 

Internationul Corresponding Indian 
Standard 

Degree of 
Standurd Equivalence 

IEC Pub 50 (151) IS 1885 (Part 74) : 1993 Electrotechncal ‘Identical 

(1978) vocabulary : Part 74 Electrical and magnetic 
devices 

IEC Pub 60 

IEC Pub 410 
(1973) 

IS 2071 Methods of high voltage testing 

IS 2500 (Part 1) : I992 Sampling inspection 
tables : Part 1 Inspection by attributes and by 
count of defects Cfrrs: revision) 

Technically 
equivalent 

do 

IEC Pub 855 IS 13770 : 1993 Insulating foam-filled tubes 
(1985) and solid rods for live working 

IEC Pub 743 IS 13985 : 1994 Tcmiinology .for tools and 
(1983) equipment to be used in live working 

Identical 

do 

The concerned technical committee has reviewed the provisions of IEC Pub 212 (1971) referred in this adopted standard 
and has decided that it is acceptable for use in conjunction with this standard. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed 
or calculated, expressing the result of a test, shall he rounded off in accordance with IS 2 : 1960 ‘Rules for rounding off 
numerical values (revised)‘. The number of significant places retained in the rounded off value should be the same as 
that of the specified value in this standard. 

Only the English language text in the International Standard has been retained while adopting it in this Indian Standard. 
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lNTRODUCTlON 

This standard covers general matters. It should not be considered complete in itself~and it leaves 
to each customer the task of establishing his own detailed requirements. These will cover, for 
example, required mechanical performance and conditions of interchangeability with equipment 
already in service. 

1. Scope 

This standard is applicable to insulating poles (insulating sticks) and tool attachments 
(fittings) and is divided into three chapters. 

Chapter I: Specifies the required characteristics for insulating poles with permanently 
attached fittings and the tests (electrical and mechanical) which shall be satis- 
fied by these tools. 

Chapter II : Specifies the required characteristics for parts which may be attached to and 
detached from the ends of poles described in Chapter I, and the tests which shall 
be satisfied by’these tools. 

Chapter III: Specifies the special clauses applicable to insulating Poles and universal tool 
attachments. 

The,insulating poles mentioned in this standard shall be built with insulating tubes and rods 
in accordance with I EC Publication 855. 

2. Definitions 

2.1 IEV Definitions 

The following terms are defined in accordance with I EC Publication 50 (I 5 I) and 1 EC 
Publication 410. 

Type test 

A test of one or more devices made to a certain design to show that the design meets certain 
specifications (IEV 15 l-04- 15). 

Routirw test 

A test to which each individual device is subjected during or after manufacture to ascertain 
whether it complies with certain criteria (IEV 151-04-16). 

A test on a number of devices taken at random from a batch (IEV 15 l-04- 17). 

Acceytance test 

A contractual test to prove to thecustomer that the device meets certain conditrons of its 
specitication (IEV IS I -03-N), 

5 ( IEC page 9 ) 
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Rated value 

A quantity value assigned, generally by a manufacturer, for a specified operating condition 
of a component, device or equipment (I E V 15 I-04-03). 

Minor defect 

_ A minor defect is a defect that is not likely to reduce materially the usability of the unit of 
product for its intended purpose, or is a departure from established standards having little 
bearing on the effective use or operation of the unit ,(I EC Publication 410, Sub-clause 2.1.3). 

Major defect 

A major defect is a defect, other than critical, that is likely to result in failure, or to reduce 
materially the usability of the unit of product for its intended purpose (I EC Publication 410, 
Sub-clause 2.1.2). 

Critical defect 

A critical defect is a defect that judgment and experience indicate is likely to result in 
hazardous or unsafe conditions for individuals using, maintaining or depending upon the 
product, or a defect that judgment and experience indicate is likely to prevent performance 
of the function of a major end item (I EC Publication 410, Sub-clause 2.1.1). 

Lkfinitions qf special terms used in this standard 

EndJitting 

Part (generally metallic) permanently fitted to the ends of insulating tube or rod (I EC 
Publication 743, Sub-clause 1.2. I). 

Q.‘c 0f tool 

Tools which have the same design and equal dimensions. 

Family of to0f.r 

It includes all the types of tools which have the same function (utilization, use, etc.). 

M/IIC’T 

“Minor defect control test”. It consists of applying a certain force or torque (specified in 
this standard) to a tool and verifying whether any minor defect has occurred. 

“Major defect control test”. It consists of applying a certain force or torque (specified in 
this standard) to a tool and verifying whether any maLior or critical defect has occurred. 

T,: Rated torque given by the manufacturer for ;I tool and testing purposes. 

F7.%: Rated tensile force given by the manufacturer for a tool and testing purposes. 

Fc.y: Rated compression force given by the manufacturer for a tool and testing purposes. 

FBh.: Rated bending force given by the manufacturer for a tool and testing purposes. 

( IEC pgr 11 ) 
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CHAPTER I: INSULATING POLES WITH PERMANENTLY ATTACHED FITTINGS 

SECTION ONE -- TECHNICAL CHARACTERISTICS 

3. General 

Care shall be taken to ensure that adeqtiate attention is given to minimize the weight and 
size to optimize the handling of the equipment. 

4. Insulation 

Insulation shall be obtained by a length of tube or rod in accordance with I EC Pub]:- 
‘cation 855. 

5. Dimensional and mechanical characteristics 

Dimensional characteristics: 

For each type of tool the manufacturer shall indicate the dimensions or operating ranges 
relating to the specific functions of the tool. 

Mechanical characteristics: 

For each type of tool the manufacturer shall give rated values corresponding with ~the 
characteristics specified in Tables I and II. 

TABLE I 

Mechanical tests are not required 
(Clause 10) on: 

-~~ Insulated oiler pole (stick), 

but only visual inspection (Clause 9) and dimensional checks 

Clip-on ammeter pole (amertong). 

Tic pole 

(tie stick) 

Atics 

T\ 

Ithcr special Tonsilc 

characlcriatm strctlgh of 

the rotary 

blade and 

prong 

i- 

_ 

Safety hook Hook pole 

pole (retrac- extension 

table hook (retractable 

stick) hook stick) 

X X 

X 

X X 

Tcnsilc 

strength of 

the con- 

nccting 

clamp 

1 i 

Universal 

hand pole 

(universal 

hand stick) 

x 

X 

rorsion 

strength of 

the wing 

screws 

Mire holding 

pole (wire 

holding 

stick) 

X 

x 

iolding 

capability 

- 

Cotter-key Wirc- 

plier pole cutter 

X 

X 

X 

Holding Cutting 

capability CapA- 

Torsion hility 

strength 

of the 

support- 

ilandlC 

Torsion 

s~rcngtli 01 

IllC oplx\t- 

ing handle 

7 ( IEC page 13 ) 
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Family of. 
<"O'S 

Charac- 
icristics 

All-angle cog Flexible 
spanner insulated spanner 
(wrench) (wrench) 

Extendablc 
universal hand 

pole (stick) 

Measuring 
pole or rod 

(stick) 

FM, 

characteristics 

X 

X 

X 

X 

Torsion strength of the Torsion strength of the 
wing screws wing screws 

I Tension puller 
IA,.‘. I __.-I r-..l\ 

6. Ends of insulating poles (sticks) 

The ends of every pole shall be constructed to prevent the ingress of water or other 
contam;n;~nt into the tilting or the end of the tool or equipment. 

6. I IZ/IC~~~Il~IJl;l~‘II /~l’~~I~‘;~lilV~ 

When necessary the ends of each pole shall have adequate means provided for mechanical 
protection such as an end-fitting or cap. When metallic fittings are used care shall be taken 
in their design to ensure that all edges arc rounded where this does not impair the function 
of the tool. 

6.3 Corrosion protcctioh 

Metallic parts shall be incorrodible either by their inherent composition or by a suitable 
treatment. 

6.3 Cohducting parts 

It ,shall be. made apparent that conductive parts fixed to the tube or to the rod are 
conducting. 

Where this is not technically possible the outside of the tube or rod shall be clearly marked 
to indicate that a conducting item is included. 

There shall be no external marking oil the pole other than a band indicating the extent of 
the internal metallic parts and arrows. 

All conducting parts fixed to the tube or to the rod shall be designed and manufactured so 
as to reduce the danger.of short circuits. 

( IEC Image 15 ) S 
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‘7. Multiple tube or rod tools 

For maintenance purposes all tools which consist of several tubes or rods shall be able to 
be dismantled. 

8. General 
SECTION TWO --- TYPE TESTS 

In order to show compliance with this standard the manufacturer shall pro+Gde evidence 
that the following tests have been carried out successfully on a minimum of three specimens 
of each type of construction assembly. Compression and bending tests shall be carried out on 
complete tools. 

However, when the differences between several types of tools, are limited to a few charac- 
teristics, the tests which are not influenced by these characteristics may be made on only one 
type and the result applied to the other types. 

Tensile tests need not be repeated when the types of tools differ only by the length of the 
insulating tube. 

The tests in Tables III and IV shall be carried out in the sequence specified. 

Norc. In Tables III and IV the “Type test” column includes a refcrcnce to the clause or subklausc in which the 
test is explained. Some columns relating to certain types of tool iu-e divided into a certain number of 
sub-columns equal to the number of destructive mechanical tests to be applied to the tool. These sub- 
columns show the sequence of tests to be applied. Any additional test that the customer may require should 
be specified as an acceptance test. 

TABLE 111 

T,vpe tests of’ hand poles (hand sticks) 

The first test is the visual inspection test (9)* made on each tool. 

I 
NW holding 

pole (wire 

lotding suck) 

lnsulaled 

oiler pole 

(slick) 

2 

s 

3 

OpcK“all0ll of 
(hc ccwlrol 

Wd 
4 

,?,I) 

,rcuxcahlc 

hook stick) 
Cotta-key plier pole 

slick cxtcnsion) 

Duncnsional 

(10) 3 

4 

5 

I 

6 

Opcr*tion 

of the 

con1rol 

rod 

3 

(15) 

2 2 

4 

6 

2 

3 

7 7 7 4 

5 

Torsion 

of wmg 

screws 

3 

(17) 

5 5 

fightcn- 

ing Icst 

3 

,181 

Tiglucning LUSI 
3 (19) 

Toraion of the 

supper, 
handle 

MIDCT 4 

MADCT 6 

,I’)) 

Tprsion of lhc 
upcrating 

handle 

MIDCT? 

MADCT 3 

,IY) 

. 

9 ( IEC page 17 ) 

I-orsion MIDCT 

MADCT 

,I 1.1) 

Bending MIDCT 
MADCT 

(I 1.4) 

Tension MIDCT 
MADCT 

,I 1.2) 

Dye pactration 

(12) 5 

4 

Tension 

of the 

rotary 

hladc 

and 

Prong 
3 

(14) 

4 

Elcc1rical 

(13) 

Other special type 

ICSlS 
Srcngth ICSI 

MIDCT 2 

MADCT 3 

Tens~lc ,cs, 

(16) 
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TABLE III (continued) 

TABLE IV 

Type tests of conductor support poles (wire support sticks) 

The first test is the wsual test (9)* made on each tool. 

Conductor wire 
support pole 

(support stick) 

Tension pole Tension puller 
(strain stick) (dead-end tool) 

Dimensional (IO) 2 2 2 

Tension (I I .2) MIDCT 3 3 3 
MADCT 5 5 5 

Compression (I I .3) MIDCT 2 
MADCT 3 

Dye penetration (I 2) 6. 4 6 6 

Electrical 
(P,) (P,) (13) a:d (23) 

* See note to Clause 8 

Example of a test sequence: sufety hook pole (reLracfable hook stick) 

Three samples 

Test: 
- first: visual 
- second : dimensional 
-- third: operation of the controj rod 
- fourth. bending: 1.25 FBN 
- fifth: bending: 2.5 FBN: destructive 
- sixth: dye penetration (if necessary) 

( IEC page 19 ) 10 
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Three other samples 

Test : 
-. first: visual 
- ~- second: torsion: 1.25 TN 
-~- third: torsion: 2.5 TN: destructive 
-- fourth: dye penetration (if necessary) 

Three other samples 

Test: 
-- first: visual 
--- second: tension: 1.25 t;,-, 
-~.- third : electrical (if necessary) 
~-- fourth: tension : 2.5 Fl.N: destructive 
~~. fifth: dye penetration (if necessary) 

9. Visual inspection 

Each sample shall be visually inspected to ,check for manufacturing defects and correct 
functioning. 

10. Dimensional check 

Each sample shall be measured to ensure that it complies with the dimensions stated by the 
manufacturer. 

1 1. Mechanical tests 

The torques given in Table V shall be reached with a rate of rise of 5 f ‘2 N.m/s. These shall 
be maintained for I min before observing the results. 

TABLE V 

TM Test torque 

MIDCT 1.25 TN 

MADCT 2.5 TN - 

Result 

No minor, major or critical defect shall occur 

No major or critical defect shall occur 

This torque shall be applied at the ends of the sample. 

The tensile forces given in Table VI .shall be reached with a rate of rise of 200 f 50 N/s. 
These. shall be maintained for 1 min before observing the results. 

TABLE VI 

Test Tcnsiie test force Result 

MIDCT 1.25 F+-N No minor, major or critical defect shall occur 

MADCT 2.5 h-J-N No major or critical defkt shall occur 

This force shall be applied at the ends of the sample. 

11 ( IEC page 21) 
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11.3 Compression 

The compression forces given in Table VII shall be reached with a rate of rise of 
200 f 50 N/s. These shall be maintained for 1 min before observing the results. 

TABLE VII 

Test 

MIDCT 

MADCT 

Compression test force 

1.25 FCN 

~2.5 &N 

Result 

No minor, major or critical defect shall occur 

No major or critical defect shall occur 

This force shall be *applied at the ends of the sample. 

11.4 Bending 

The bending forces given in Table VIII shall be reached with a rate of rise of 20 f 5 N/s. 
These shall be maintained for 1 min before observing the results. 

TABLE VII-1 

Test 

MlDCT , 

Bending test force 

1.25 FBN 

Result 

No minor, major or critical defect shall occur 

I MADCT 2.5 FBN No major or critical defect shall occur 
. 

The tool shall be placed horizontally between two supports separated by 500 mm. The force 
shall be applied on the head of the sample. The two supports shall ,be placed at 500 mm and 
1 000 mm from the other end of the sample. See Figure Bl of Appendix B. 

When the tool is a pole extension or one element of an extendable pole, the force shall be 
applied on the head of the tool and the other end shall be connected to a fixed base of the 
same configuration as the tool used in service. 

12. Dye penetration test 

,The dye penetration test shall be made only when holes for inserts (metallic or not) are made _ 

in the insulating tube. Five samples, each 100 mm long, containing the holes, shall be 
completely immersed in a container’of 0.1% by volume fuchsine/distilled water solution. The 
container shall be placed in a vacuum chamber and evacuated, to less than 6 500 Pa. The 
sample shall remain for 1 h in the dye solution and then the vacuum released and the sample 
removed. 

In order to avoid fuchsine spreading from the sample ends during cutting, it is necessary 
to dry the samples for 24 h in ambient air (I EC Publication 2 12): conditioning 24 h/l 8 ‘C 
to 28 C/45”/0 to 75% r.h. 

After drying; a 10 mm section shall be cut from each end. 

The centre section of each sample (80 mm long) thus obtained shall then be slit lengthways. 
They shall be free from any fuchsine dye penetration. 

( IEC page ?3 ) 12 
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13. Electrical test after water conditioning 

This test shall be made only on the portion of the tool considered as a part of the insulation, 
when holes for inserts (metallic or not) are made in the insulating tube.. 

I 3. I Genercrl tesl conditiom 

The test location shall be at standard atmospheric conditions (I EC Publication 212): 
M/l8 C to 28 C/45% to 75% r.h. and the water temperature shall be within the same limits 
as the ambien; temperature: I8 ‘C to 28°C. A voltage of 100 kV r.m.s. at power frequency 
shall be applied between electrodes 300 mm apart for I min, in accordance with I EC 
Publication 60. The test arrangement may be as shown in Figure B2 of Appendix B. By 
agreement between manufacturer and customer, an equivalent test arrangement, test voltage, 
electrode width and distance and testing duration may be used. In case of hispute, the test 
arrangement described in Figure B2 of Appendix B shall’be used. 

Notr. -~ Spacing between samples should be at least twice the spacing of the electrodes. 

13.2 Water conditioning 

The samples shall be immersed in water whose resistivity shall be 100 f I5 Rm (I EC 
Publication 60) and shall be subjected to conditioning during 24 h/23 ’ C/water (I E C Publica- 
tion 212). The samples shall be taken from the water and the surface liquid shall be removed 
by wiping with, a clean absorbent cloth. 

The test voltage shall be applied ,within 5 min. 

13.3 Test results 

The test shall be considered as having been satisfactory if, during and after the test for 1 

min, the following conditions are satisfied: 

- no flashover, no sparkover, no puncture, 
- no visual trace of tracking or erosion on the surface, 
- no perceptible temperature rise. 

14. Tie pole (tie stick) 

Tension of’ the rotary blade end rotary prong 

The tie pole shall be fixed. An increasing tensile force of 100 N/s shall be applied on the 
rotary blade, in a parallel direction to the pole axis (see Figure B3 of Appendix B), untii it 
reaches 1.25 ET,,,. After I min at this value the force shall be removed. The blade shall turn’ 
easily without any stiffness. No deformation of the blade, or cracking in the resin joint visible 
to the naked eye shall occur. An increasing tensile force shall then be applied, in the same 
direction, until it reaches 2.5 FTN. No major or critical defect shall occur. The same test shall 
be applied to the rotary prong under the same conditions (see Figure B4 of Appendix B). 

These tests may be simultaneously applied to the pole. 

13 ( IEC page 25 ) 
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15. Safety hook pole (retractable book stick) 

The safety hook pole shall be positioned vertically. The hook shall be opened. An increasing 
fo.rce shall be applied on the sliding hand grip until it latches. It shall occur between 15 N and 
50 N (see Figure B5 of Appendix B). 

The same test with the same conditions shall be made with the hook in mid-position (closed 
but not fully retracted). 

16. Hook pole extension (retractable hook stick extension) 

The opening hook shall be closed on a steel rod of 10 mm diameter. The hook pole extension 
shall be fixed on a testing piece representing the head of a safety hook pole. Screws shall be 
tightened with a 5 N . m torque (see Figure B6 of Appendix B). 

A tensile force shall be increased at a rate of 50 N,/s and shall be applied to the link ring 
through the testing piece, until it reaches 1.25 FTN and shall be maintained constant for I min. 

No minor,mmajor or critical defect shall occur. The force being removed, no part of the hook 
pole extension shall have permanent deformation. The tensile force shall be increased at a rate 
of 50 N/s until it reaches 2.5 FTN. No major or critical defect shall occur. 

17. Universal hand pole (universal hand stick) and extendable universal hand pole (stick) 

An increasing torque of 1 N . m/s shall be applied on the wing screw until it reaches 1.25 TN. 

No minor, major or critical defect, or permanent deformation of the screw or the splined 
end shall occur. 

The torque shall be increased by the same value until it reaches 2.5 T,. 

No major, or critical defect shall occur. 

!8. Wire holding pole (wire holding stick) 

A 20 mm diameter smooth metallic rod shall be tightened in the jaws. With the locking lever 
making a 50’ angle with the tube (see Figure B7 of Appendix B), the adjustable jaw shall be 
brought into contact with the testing rod. with the aid of the fine control milled-nut. The lever 
shall then be locked and the head of the pole shall be fixed. A force increasing at a rate oi 
20 N/s shall be applied to the metal rod until it crscps. 

( IEC page 27 ) 
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This force shall be higher than F, where F, is the rated creeping force given by the 
manufacturer. This test shall be repeated for -each position of the jaws relative to the axis of 
the pole. 

No change of position shall occur under tensile forces on the metallic rod. 

19. Cotter-key plier pole 

19.1 Tightening test 

A 20 mm diameter metal rod shall be tightened in the jaws with a 35 N . m torque applied 
on the operating handle. The head of the pole shall be fixed (see Figure B8 of Appendix B) 
and a force increasing by 20 N/s shall be applied in the direction of the metal rod until it creeps. 

This force shall be greater than F, where F, is the rated slippage force given by the 
manufacturer. 

19.2 Torsion qf the support handle 

A 20 mm diameter metal rod shall be tightened in the jaws with a 35 N. m torque applied 
on the operating handle. The rod shall be fixed in a vice as shown in Figure B9 of Appendix B. 
A progressive torque of 2 N ., m/s shall be applied on the support handle until it reaches I .25 r, 
which shall be maintained for 1 min. 

No permanent deformation or minor, major or critical defect shall occur. 

The torque shall be increased until it reaches 2.5 TN. 

No major or critical defect shall occur. . . 

19.3 Torsion qf the operating handle 

A 20 mm diameter metal rod shall be tightened in the jaws. The rod shall be fixed in a vice 
and a 45” angle shall be maintained between the operating handle and the support handle (see. 
Figure BlO of Appendix B). A progressive torque of 2 N. m/s shall be applied on the operating 
handle until it reaches 1.25 TN, which shall be maintained for 1 min. 

No permanent deformation or minor, major or critical defect shall occur. 

The torque shall be increased until it reaches 2.5 TN. 

No major or critical defect shall occur. 

20. Insulated oiler pole (insulated oiler stick) 

Operation of the control rod 

The oil reservoir shall be filled with lubricant. The oiler pole shall be positioned vertically 
and an increasing force shall be applied at the end of the operating handle (see Figure Bl 1 

of Appendix B) until an oil jet appears from the spout. It shall occur between 15 N and 50 N. 

15 ( IEC page 29 ) 
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21. Wire-cutter 

Ten cuts shall be made with the same pole for each rated maximum section (of a specified 
material) given by the manufacturer for the cutter. The rated.sections and conductors shall 
be chosen among those which are in general used by the customer. 

At each operation of the cutter, the conductor shall be successfully cut in one operation 
without damage to the cutting edges. 

22. 

22.1 

Measuring pole or rod (stick) 

Solvent resistance 

The pole (stick) shall be energetically rubbed, mainly on the coloured parts, with a white 
cloth soaked with a solvent such as ethylene perchloride. 

After 30 s there shall be no coloured deposit on the cloth. 

22.2 Ahrrrsion resistance 

A sample cut from a measuring pole shall be fixed horizontally. A macrogrit abrasive doth 
as defined in Appendix E shall be applied as shotin in Figure B12 of Appendix B. A 1 kg 
weight shall be hung on one end of the abrasive cloth. The width of the cloth shall Abe 50 mm 
and it shall be made to slide over a coloured section between two marks 2-00 mm apart within 
5 s to IO s. The 1 kg weight shall be lifted to allow the paper to be placed at its starting position. 

22.3 

After five consecutive cycles the original colour of the measuring pole or rod shall not 
appear (to the naked eye) under the colouring matter. 

Electrical test qfter abrasion resistance test 

Test described in Sub-clauses 13.1, 13.2 and 13.3. 

23. Tension puller (dead-end tool) 

23.1 Type A 

Electricul test 

A 150 N force shall then be applied on the control handle in the same way as above. 

No permanent deformation or minor, major or critical defect shall occur. 

The oil reservoir shall be emptied almost entirely with the operating handle in order to 
repeat the first test. The force shall remain between 15 N and 50 N. 

This test shall be made when the tension puller is built with an insulating cover on the flange 
(earth end). (See Figure B13a of Appendix B.) A voltage’of 20 kV at power frequency shal 
be applied for 1 min between the .flange (earth end) and an electrode made of wire gauze o 
conductive cloth placed on the insulating cover so ‘that the clearance in air between th 
electrode and the flange is 50 mm. 

No puncture, sparkover or flashover shall occur during the test. 

PC paw 31) 16 
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23.2 Type B (jacking screw) 

Electrical test on the ,jacking screw end of the puller 

This test shall be required on tension pullers designed so that they have a metal part of the 
jacking screw that passes inside and’ toward the insulating sect& of the puller beyond the 
outer metal end-fitting (see Figure Bl3b of Appendix B). An electrode made of wire gauze, 
conductive cloth or braid shall be placed on the insulation at a position. 50 mm from the.metal 
part of the jacking screw end. This electrode shall extend at least 20 mm past the innermost 
position of any metal part that passes inside the insulating tool. The contact of’this electrode 
shall be as good as possible. If an adhesive is used to hold the braid, this adhesive shall be 
of a conducting type. 

An increasing alternating voltage at power frequency shall be applied at a i-ate of 5 kV/s 
between the electrode and the metal jack screw end until the voltage reaches 20 kV. This 
voltage shall-remain constant for I min. No puncture, sparkover or flashover shall be observed 
during the test. 

SECTION THREE - 
SAMPLING ,AND ROUTINE TESTS 

24. Sampling tests 

After agreement between the manufacturer and the customer all the type tests described 
above, or only some of them, shall be carried out again as sampling tests. They shall be made 
under the responsibility of the manufacturer who shall make the results available to the 
customer. 

Sampling tests shall be carried out only for lots made of more than 90 tools. For lots made 
of 90 tools or less, sampling tests shall be replaced by acceptance tests (see Appendix A) at 
the request of the customer.. 

The sampling plan and the acceptable quality level shall be as in Table IX. 

TABLE IX 

Sampling plan 

Lot or batch size Sample size 
Acceptance Rejeeiion 

number number 

91 to 150 8 0 I 

ISI to 500 13 I 2 

501to 1200 2Q I 2 

I 201 to IO 000 32 2 3 
_. 

The tools tested at more than 125% of a rated value given by the manufacturer shall not 
be re-used. 

17 (IEC page 33) 
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25. Routine tests 

The manufacturer shall make available to the customer the results of the tests and, in order 
to show compliance with this specification, he shall provide evidence that the routine tests have 
been carried out successfully on items of equipment fulfilling the following requirements: 

-- conformity of the items of equipment being considered with those which underwent the 
type tests, 

- consistency of the items of equipment being considered. 

25.1 Visual inspection 

Each tool shall be visually inspected to check for manufacturing defects. 

25.2 Operation check 

Each tool shall be inspected to check for correct function and fit. 

( IEC page 35) 
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CHAPTER II: UNIVERSAL TOOL ATTACHMENTS (FITTINGS)’ 

SECTION FOUR - TECtiNiCAL CHARACTERISTICS COMMON 
TO ALL TOOL ATTACHMENTS 

26. General 

Bolts loaded in shear shall not have their screw thread in the shear plane between conncctcd 
members, unless the root diamctcr is adequate for the load safety factors. 

- For fittings of tools loaded in tension or compression, it is preferable that they shall be 
designed so that the loading is centred and along the axis of-the pole (or rod). 

---- The method of attachment of fittings shall be sclectcd to ensure that the fitting cannot 
become detached accidentally. 

~. - The method of altachmcnt shall bc such that the angle made by the pole and the tool axis. 
after attachment. shall be variable with a 30 pitch. 

--~~- The two examples of splincd ends given in Appendix D arc in accordance with thcsc 
characteristics. 

27’. Dimensional and mechanical characteristics 

For each type of tool the manufacturer shall indicate the rated dimensions relating to the 
specific funciions of the tool. 

For each type of tool the manufacturer shall give rated values corresponding with the 
characteristics specified in Tables X and Xl. 

TABLE X 

Visual tests (Clause 32) and dimensional checks (Clause 33) only are required in: 

Oilcan 
Ratchet spanner (wrench) 
Positive grip clamp pole head 
Shepherd’s hook 
Ball-socket adjuster 
Fixed double prong head 
Split-pin (cotter-key) installer 
Insulator ball guide 

-,, Hammer 
.- Self-aligning fuse puller 
- Screw clamp. 
- Spiral disconnector 

- Pruning saw 
- Screwdriver 
- Conductor sander 
.-- Mirror 

19 (1~ pagcn) 
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Conduc- 

tor clean- 

ing brush 

Spanner 

(wrench) 

Crushing 

strengtl- 

AdJUSt- 

able 

pliers 

Vicc- 

grip 
pliers 

iplit-pin 
Binding 

nstallcr 
(tic) 

wirc- 
cmovcr 

cutter 

Adjust- 

able in- 

sulator 

fork 

X 

X 

5trength 

of the 

arti- 

cula- 

tion 

kioldine 

fork 

Rotary 

blade 

Rotary 

prong ipiral 

type 

TN 

hN 
____ 

FBN 

X 

X X 

Other special 

characteris- 

tics 

Rated 

return 

force 

righton- 
ing 

capa- 

bility 

righten- 

illg 

capa- 

bility 

i 

Flexible Anti-intcr- 

head cator 

TN X X 

h3N X X X X 

Other special Tightening 

characteristics capaGility 

Other special Deformation 

. characteristics strength 
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Ckvis &d tenon pole tools (devis and tongue tools) 

Clevis eye 

altachmcnt 

Tension head 

(strain link) 
Clevis tenon 

tongue 
(tongue) 

attachment 
adapter 

I hPJ X X X X I X X 

28. Mechanical protection 

When necessary the ends of each attachment shall have adequate means for mechanical 
protection such as a cap. Metal attachments shall be carefully designed to ensure that all edges 
are rounded where this does not impair the function of the tool. 

29. Corrosion protection 

Metal parts shall be protected against corrosion either by their inherent composition, or by 
a suitable treatment. 

30. Conducting attachments 

All conducting attachments shall be as small as possible to reduce the danger of short circuit. 

SECTION FIVE --- TYPE TESTS 

3 1. General 

In order to show compliance with this standard the manufacturer shall provide evidence 
that the following tests have been carried out successhdly on a minimum of three samples of 
each type of attachment. However, when several types of‘attachment are similar and the 
differences are limited to a few characteristics, the tests which are not influenced by these 
characteristics may be made on only one type and the result’applied to the other types. 

No,c,. In Tabics X11 and XIII the “Type tat” column includes a rcfcrencc to the clause in which the test is 

explained. Some columns relating to types of attachment are divided into a certain number of sub-columns 

equal to the number of destructive mechanical t&s to be applied to the tool. These sub-columns show the 

sequence of tests to bc applied. 
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?r 
TABLE XII. 

Type tests of s-lined end attachmenti 

The first test is the visual inspection test (32)* made on each attachment. 

amily of 
tools 

\ 

fYpe 
.est 

shook pole 
adapter 

(retractable hook 
stick adapter) and 
universal adapter 

(35) 

Xmension- 

W “l(33) 

: T Locating 
pin 

(drift) 
(37) 

Conductor cleaning 
brush 

V- 
shaped 

(39) 

Semi- 
tubular 

(38) 

2 

Positive 

grip 
clamp 
(stick) 
head 

Ratchet 
spanner 
(wrench) 

(41) 

2 

Formed 
Wire tool 

(36) 

2 

Spanner 
(wrench) 

(42) 

2 

Oilcan 
(40) 

2 

Zompatibil- 
ity 

(34) 

forsion 

Bending 

fension 

Dther -I yorsion of hnsion Fatigue 
special test 

:atigue 3peration ?ction 
the wing of the test ‘of the 4 

type tests screws prong 4 4 control 
L 4 rest of rod 

the arl 4 

ticula- 
tion 

5 

Crushing 
test 

6 
I 

Split-pm remover (cotter-key remover) Split-pin Split-pin 

(43) Ball- Holding 
Fixed 

installer installer 
Binding 

socket fork 
double 

Spiral Fine 
Cam type Snap-out adjuster (44) 

prong 
(cotter- (cotter-key) wzrt’,tetF)W 

type point type head 
key instal- remover 

type ler) (45) (46) 

Dimensional 
(33) 2 2 2 2 2 2 2 2 2 2 

Compatibility 
(34) 3 3 3 3 3 3 3 3 3 3 

Torsion 4 

Bending 4 5 4 4 4 

Tension 5 

Other special Friction Return 
type tests 4 force 

mea- 
sure 

4 

* Figures given within brackets refer to clauses in this standard. i Tohk ~v,/~r,md ,,)I ,w~r 43, 
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The first test is the visual inspection test (32).* made on each attachment. 

Screw 
clamp 

2 

/ 

KOI- 
ary 

bhdC 

(47) 

t-W- 
;I ry 

prong 

(4X) 

3 

. 3 

Iimcnsional 

(33) 

Adjustable l---- Pin- 
holder 
(53) 

- 

2 I 3 

5 

All-angle 
pliers 

SClf- 

aligning 

I‘LlsL!- 

puller 

Via-grip Adjustable 
pliers insulator fork 

Ham- 
mcr 

(51) (52) 

righten- Holding 
ing force 
capa- mea- 
bility sure 

2 4 

\_ 

Handle 
~instal- 
lation 

2 

Handle 
open- 
ing 

3 

Tightcn- 
ing 
capa- 
bility 

4 

1‘ompatibility 

(34) 3 3 

forsion 

3cnding 

4 4 rcnslon 

Ither special 
type tests 

rightcn- 
ing 
capa- 
bility 

2 

rest of 
the 
arti- 
cula- 
lion 

2 

1 

I 
* Figures given within brackets refer to clauses in this standard. 
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TABLE XII (end) 

The first test is the visual inspection test (32)* made on each attachment 

Ammeter 
holder 

(55) 

Flexible 
spanner 
(wrench) 

head 
(54) 

Anti in- 
terferenff 

braid ap- 
plicator 

(56) 

Hack 
saw 
(57) 

londuc- 
tor 

sander 

Gap 
gauge 
(60) 

Conduc- 
tor gauge 

(tire 

gauge) 
(59) 

Measure 
of dia- 
mctcra 

4 

Rule 
slip- 
ping 
lest 

5 

Gauge 
defor- 
ma- 
lion 

6 

Spiral 
discon- 
nector 

Pruning 
MW 

Screw- 
driver 

Mirror 
(58) 

Torsion 

Bending 

Tension 

Other special 
ype tests 

Ihock 
test 
2 

Zontrol 
of the 
slide 
sec- 
tion 

4 

clectri- 
Cd 

test 

4 

Friction 
4 

rest of 
the 
mcch- 
anical 
pro- 
lcction 

5 

* Figures given within brackets refer to clauses in this standard. 

TABLE XIII 

Type tests of clevis and tenon pole fools (clevis and tongue tools) 

The first test is the visual inspection (32)* made on each tool. 

Clevis eye 
attachment 

Tension head 
(strain link) 

tongue 
attachment 

Clevis tenon Clevis tenon 
adapter (tongue) 
(tongue) extension 

Strain roller 
tenon 

(tongue) 
attachment 

Clevts screrv 
adapter 

Dimensional 
(33) 2 2 2 2 2 2 

Compatibility 
(34) 3 3 3 3 3 3 

Tension 
(61) 4 4 4 4 4 4 

* Figures given within brackets refer to clauses in this ‘standard. 
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32. Visual inspection 

Each specimen shall be visually inspected to check for manufacturing defects and correct 
functioning. 

33. Dimensional check 

Each type of attachment shall -be checked by -measurement to ensure that it complies with 
the dimensions stated by the manufacturer. 

34. Compatibility check 

The tool attachments shall be checked to ensure that they fit properly on the pole which 
it has been built for. 

35. Hook pole adapter (retractable hook stick adapter) and universal adapter 

Torsion of the adapter 

The adapter shall be fixed on the testing pieces as shown in Figure Cl of Appendix C. The 
wing screw shall be tightened with a 3 N.m torque. 

A progressive torque shall be applikd~about the central axis of the hook pole until it reaches 
1.25 T,. This shall be maintained for 1 min. 

No minor, major or critical defect shall occur. The torque shall be applied again until it 
reaches 2.5 T,. No major or critical defect shall occur. 

Terision of the adapter 

The adapter shall be fixed on the testing pieces as shown in Figure Cl of Appendix C. The 
wing screw shall be tightened with a 3 N.m torque. 

A progressive tensile force shall be applied along the axis of the hook pole until it reaches 
1.25 FTN. This shall be maintained for 1 min. 

No minor, major or critical defect shall occur. The tensile force shall be applied again until 
;t reaches 2.5 FTN. No major or critical defect shall occur. 

Torsion of the wing screw 

The adapter shall bc fixed on the testing pieces (see Figure C2 of Appendix C). A progressive 
torque of 10 N.m/s shall be applied to the wing screw until it reaches 1.25 TN. This shall be 
maintained for 1 min. 

No minor, major or crtttcal defect shall occur. The torque shall be applied again until it 
reaches 2.5 T,. No major or critical-defect shall occur. 
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36. Formed wire tool 

Tension of the prong 

The tool shall be fixed through its splined end (e.g. on a universal hand pole). 

A progressive force of 50 N/s shall be applied on the prong (see Figure C3 of Appendix C) 
until it reaches 1.25 FTN. This shall be maintained for 1 min. 

No permanent deformation, or minor, major or critical defect shall occur. The force shall 
be applied again until it reaches 2.5 FTN. No major or critical defect shall occur. 

37. Locating pin (locslti~~g drift) 

Bending 

The locating pin (drift) shall be placed in the testing appliance shown in Figure C4 of 
Appendix C. 

A progressive bending force of 200 N/s shall be applied on the axis of the splined end until 
it reaches 1.25 FBN. This shall be maintained for 1 min. 

No permanent deformation or minor, major or critical defect shall occur. The bending force 
shdll be applied again until it reaches 2.5 FBN. No major or critical defect shall occur. 

38. Conductor cleaning brush: semi-tubular type 

Fatigue test . 

The brush shall be placed in a testing device and subjected to rectilinear motion under a 
given pressure. j. 

The pressure shall be chosen so that thecrushing of the metallic points on a 20 mm diameter 
bar is 10% of their length (see Figure C5a of Appendix C). 

The brush shall be subjected to 3 000 cycles of reciprocating motion: 

Stroke: ‘100 + 10 mm 
Speed of reciprocating motion: 50 4 2/min. 

This test shall be made with a brass bar, then with’s copper bar (3 000 cycles each time). 

At the end of this test, the metallic points and the brush shall keep their efficiency. 

Test of the articulation 

The brush body shall be fixed, a progressive.torque shall be applied to the splined end until 
it turns around the brush body. .Rotation shall occur between 0.1 N.m and 0.15 N.m. 

(IEC page 51) 26 
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Cold crushing 

Brushes shall be placed in a conditioning enclosure (6 h/- 10 “C). Closing crushing tests 
shall then be made as shown in Figure C6a of Appendix C and opening crushing tests shall 
be mad& as shown in Figure C6b during 1 h/l0 “C applying 2,j .FCN on the brush body. 

No major or critical defect shall occur. 

Hot crushing 

Brushes shall be placed in a conditioning enclosure (4 h/55 “C/20% r.h.). Closing crushing 
tests shall be made as shown in Figure C6a of Appendix’C and opening crushing tests shall 
be made as shown in Figure C6b of Appendix C during 1 h/53 “C/20% r.h. applying 2.5 FCN 
on the brush body. 

No major’or critical defect shall occur. After the fqrce is removed, the brush shall return 
to its original size, at ambient temperature.(M/23 “C/50% r.h.). 

Note. - Conditioning should be carried out in accordance with I EC Publication 212. 

39. Conductor cleaning brush: V-shaped type 

Fatigue test 

The same test as the fatigue test for semi-tubular type brushes but as shown in Figure C5b 
of Appendix C. 

40. Oilcan 

Operation of the control handle 

The oil reservoir shall be filled with ,lubricant and the oilcan shall be positioned vertically. 

Ail increasing force shall be applied to the end of the operating handle until an oil jet 
appkars from the spout. This shall occur between 15 N and 50 N. 

A 150 N force shall then be applied on the control handle in the same way as.above. 

No permanent deformation or minor, major or critical defect shall occur. 

The oil reservoir shall be emptied-almost entirely with the operating handle and the first 
test repeated. The force shall remain within 15 N and 50 N. 

41. Ratchet spanner (ratchet wrench) 

Friction 

The body of the tool shall be fixed and a progressive torque shall be applied to the splined 
end until it turns without stiffness. Rotation should occur between 2 N.m and 3 N.m. 
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42. Spanner (wrench) 

Torsion 

The spanner shall engage a* nut which cannot rotate (see Figure C7 of Appendix C). The 
splined end of the spanner shall be engaged with the splined end fitting of a universal hand 
pole whose screw shall be tightened with a 10 N.m torque. A progressive torque shall be 
applied to the’splined ends until it reaches 1.25 T,. This shall be maintained for 1 min. 

‘No permanent deformation, minor, major or critical defect, shall occur. The progressive 
torque shall be applied again until it reaches 2.5 T,. No major or critical defect shall occur. 

43. Split-pin remover (cotter-key remover) 

a) Spiral type 

The point of the tool shall be inserted in a d mm diameter hole drilled in a plate, which 
is harder than the tool. A metal plate shall be fixed a mm underneath the hole axis; the 
tool shall be in contact with this support plate (see Figure C8 of Appendix C). 1.25 ?N 
shall be applied to the splined end of the tool through the splined end of a universal hand 
pole and shall be maintained for ‘1 min. 

No permanent deformation, or minor, major or critical defect shall occur. Then 2.5 TN 
shall be applied. No major or critical defect, shall occur. 

b) Fine point type 

The point of the tool shall be inserted in a d mm diameter hole drilled in a 10 mm thick 
plate which is harder than the tool. A metal plate shall be fixed a mm underneath the hole 
axis; the tool shall be in contact with this support plate (see Figure C9 of Appendix C). 
A torque of 1.25 TN shall be applied through a lever (e.g. a universal hand pole) fixed 
on the splined end, and shall be maintained for 1 min. 

No permanent deformation, or minor, major or critical defect shall occur. Then the force 
shall be applied until it reaches 2.5 TN. No major or critical ,dCfect shall occur. 

c) Cam type (Pry Type) 

Bending 

Let “a” be the rated distance given by the manufacturer (see Figure Cl0 of Appendix C). 
The point of the tool shall be inserted in a d mm diameter hole drilled in a plate which 
shall be harder than the tool. A support plate shall be fixed underneath the hole axis (see 
Figure ClO). The wings shall be in contact with the support plate. Then 1.25 FBN shall 
be applied at the rated, distance a mm from the point of the tool and shall be maintained 
for 1 min. The point shall not slip out of the hole. 

At the end of the test no deformation, minor, major or critical defect shall occur. Then 
,2.5 F& shall be applied at the distance a mm. No major or critical defect shall occur. 

, 
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Friction 

Through a complete turn of the splined end. me mnnmum torque which products 
rotation of the end’and the maximum value needed to maintain this rotation shall bc 
determined. The rotation shall occur between 05 N.m and 1.5 N.m. 

d) Snap-out type 

- Return force measure: let FR be the rated return force of the spring given by the 
manufacturer. The minimum force which puts the tool to the end of its travel shall 
be measured. It shall be equal to FRf ZOO/u. 

- Tension: the snap-out split-pin remover (cotter-key remover) shall be fixed on a 
testing piece made with a splined end fitting. Then 2.5 &, shall be applied to the 
cone-shaped point of the tool through an 8 mm diameter pin, at the speed of 500 N/s. 
No major or critical defect shall occur. 

44. Holding fork 

Bending 

The fork shall be fixed as shown in Figure C 11 of Appendix C. A progressive bending force 
of 10 N/s shall be applied in the axis of the splined end until it reaches 1.25 FBN. This shall 
be maintained for 1 min. 

No minor, major or critical defect shall occur. The fork shall not open, or slip. Then the 
force shall be applied again until it reaches 2.5 FBN. No major or critical defect shall occur. 

45. Split-pin installer remover (cotter-key installer remover) 

Bending 

The tool shall be asseinbled with a solidly fixed splined end. The wing ,screw shall be 
tightened with 4 N.m torque. The tool shali be placed as shown i-n Figure-Cl2 of Appendix C. 
1.25 FBN shall be applied, 200 mm from the axis of the splined end, and shall be maintained 
for 1 min. 

No minor, major or critical defect shall occur. Then another tool shall be placed as shovv~r 
in Figure Cl 3, page 86, of Appendix C. 1.25 FBN shall be applied to the end of the “installer” 
part of the tool and shall be maintained for I min. Then 2.5 FBN shall be applied. No minor, 
major or critical defect shall occur. 

46. Binding &ire-cutter (tie wire-cutter) 

Bending 

The binding wire-cutter shall be engaged in the notch of the testing device shown in Fig- 
uremC14 of Appendix C. A progressive bending torque of 5 N.m/s shall be.applied as shown 
in Figure Cl5 of Appendix C, until it reaches 1.25 FBN. 

No minor, major or critical defect shall occur. Then the torque shall be applied again until 
it reaches 2.5 cBN. No major or critical defect shall occur. 
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47. Rotary blade 

Tension 

The splined end of the rotary blade shall be fitted to a splined end &tting; a progressive 
tensile force of 50 N/s shall be applied to the blade as shown in Figure Cl6 of Appendix C, 
until it reaches 1.25 fTN. This shall be maintained for 1 min. 

No permanent deformation, minor, major or critical defect shall occur. Blade rotation, by 
hand, shall be normal. Then the force shall be applied again until it reaches 2.5 FTN. No major 
or critical defect shall occur. 

48. Rotary prong 

Tension 

The same test as for the rotary blade, but as shown in Figure Cl7 of Appendix C, shall be 
carried out. 

49. Adjustable. pliers 

Tightening capability 

A 20 mm diameter metal rod shall be placed in the adjustable pliers as shown in Figure Cl8 
of Appendix C. A progressive torque of 1 N.m/s shall be applied to the splined end, rigidly 
locked in the lengthwise axis of the tool, until it reaches 1.25 T,. This shall be maintained for 
1 min. 

No permanent deformation, minor, major or critical defect shall occur. The progressive 
torque shall be applied’again until it reaches 2.5 T,,,. No major or critical defect shall occur. 

Bending 

,4 20 mm diameter metal rod shall be gripped in the adjustable pliers as shown in Figure C 19 
of Appendix C, with a 35 N.m torque. A progressive bending force of 20 N/s-shall be applied 
to the fixed splined end until it reaches 1.25 FBN. This shall be maintained for 1 min. 

No minor, major or critical defect shall occur. A progressive bending force shall be applied 
again until it reaches 2.5 FBN. No ‘major or critical defect shall occur. 

50. Vice-grip pliers 

Tightening capability 

A 20 mm diameter metal rod shall be placed in the pliers as shown in Figure C20 of 
Appendix C. A progressive tightening torque of 1 N.m/s shall be applied to the eye screw end 
of the vice-grip pliers in the lengthwise axis of the tool until the torque reaches 1.25 TN. This 
shall be maintained for 1 min. 
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No minor. major, or critical defect shall occur. The torque shall be applied again in the same 
manner until it reaches 2.5 TN. No major or critical defect shall occur during a I min holding 
period. 

Handle instnllution 

A 20 mm diameter metal rod shall be placed in the pliers as shown in Figure C20 of 
Appendix C. The eye screw shall be tightened to a torque value equal to 0.25 TN with the clamp 
handle over-centre device in the open position. 

The clamp handle over-centre device shall then be gripped with a clamp to apply a closing 
force on the handle as shown in Figure C20 of Appendix C. This clamp shall measure the force 
as the jaws are moved together. The clamp handle will then be removed to the over-centre or 
locked position. The force required shall not exceed 200 N. 

Hand& opening 

After completing the clamping of the phers in the handle installation test, the clamp shall 
be removed. 

A reveise motion clamp shall then be positioned as shown in Figure C20 of Appendix, C 
so as to permit the opening of the vice clamp over-centre locking handle lever and measure 
the force required . 

The over-centre handle shall move to permit removal from the metal rod at a value less than 
100 N. 

The vice-grip pliers shall then be installed again on the 20 mm diameter metal rod that has 
now been positioned in a fixed support using an eye-screw torque of T, and over-centre handle 
force to close the pliers. The test shall then be continued in the same manner as that for 
adjustable pliers of Clause 49. No major or critical defect shall occur. 

5 1. Adjustabie insulator fork 

A tube of appropriate diameter shall be tightened in the adjustable fork in line with the 
splined end. The fork shall be fixed to the end of a universal hand pole (stick) whose screw 
shall be clamped with a 10 N.m torque (see Figure C2 1 of Appendix C). A progressive torque 
shall be applied until it reaches 1.25 TN. This shall be maintained for 1 m’in. 

No minor, major or critical defect shall occur. The torque shall be applied again until it 
reaches 2.5 TN. No major or critical defect shall occur. 

The splined end of the tool shall be horizontaily fixed to the end of a universal hand pole, 
in alignment with it (see Figure C22 of Appendix‘C). A progressive bending force shall be 
applied until it reaches 1.25 FBN. This shall be ‘maintained for 1 min. 

No minor, major or critical defect shall occur. The force shall be applied again until 3t 
reaches 2.5 I&. No major or critical defect shall occur. 
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Test of the articulation 

The end of the fork shall be fixed as in the bending test (see Figure C23 of Appendix C); 
the locking wing nut of the splined articulation shall be clamped with a 10 N.m torque. A 
progressive tensile force shall be applied along the taxis of the fork pliers maintained in a flat 
position until it reaches 1.25 Fm. This shall be maintained for 1 min. 

No mitlor, major or critical defect ‘shall occur. The force shall be applied again until it 
reaches 2.5 FTN. No major or critical defect shall occur. 

5Z: All-angle pliers 

Tightening capability 

A 20 mm diameter metal rod shall be placed in fhe pliers as shqwn in Figure C24 of 
Appendix C. A progressive tightening torque of 1 N.m/s shall be applied to the splined end 
in the lengthwise axis of the tool until it reaches 1.25 T,. This shall be maintained for 1 min. 

No minor, major or critical defect shall o.ccur. The torque shall be applied again until it 
reaches 2.5 TN. No major or critical defect shall occur. 

Bending 

A 20 mm diameter metal rod shall be clamped between the pliers as shown in Figure C25 
of Appendix C, with a 35 N.m torque. A progressive force of 20 N/s shall be applied to the 
splined end until it reaches 1.25 FRN. This shall ‘be maintained for 1 min. 

No minor, major or critical defect shall occur. The force shall be applied again until it 
reaches 2.5 FBN. No major or critical defect shall occur. 

3. Pin-holder 

Holding force qf the spring 

A round head rivet-pin corresponding to the type of pin-holder shall be employed in this 
test. The rivet-pin shall be placed in the notch of tlie tool and shall be held only by the spring 
leaf. The adjusting device shall not be employed (see Figure C26 of Appendix C). A progress- 
ive force’of 1 N/s shall be applied between the fixed pin and the splined end until the pin slips 
out of the notch. This slippage should occur between 10 N and 15 N. 

Bending 

A round head rivet-pin corresponding with the type of pin-holder shall de employed in this 
test. The pin-holder shall be fixed in a horizontal plane: the round head rivet-pin shall be 
placed downward in the notch of the blade as shown in Figure C27 of Appendix C. The 
adjusting device shall not be employed. A progressive bending force of 30 N/s shall be applied 
to the end of the’round head rivet-pin until it reaches 1.25 FBN. This shall be maintained for 
1 min. The pin shall not slip out of the notch and no minor, major or critical defect shall occur. 
The force shall be applied again until it reaches 2.5 FHN. No major or critical defect shall occur. 
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54. E‘iexihle spanner head (flexible wrench head). 

While the other end is fixed, a progressive torque of 2 N.m/s shall be applied to the splincd 
end of the tool until it reaches 1.25 TN. This shall be maintained for 1 min. 

No permanent deformation, minor, major or critical defect shall occur. The torque shall 
be applied again-until it reaches 2.5 TN. No major or critical defect shall occur. 

55. Ammeter-holder 

Torsion 

The ammeter-holder body shall be rigidly fixed as shown in Figure C28 of Appendix C. A 
progressive torque of 1 N.m/s shall be applied to the splined end until it reaches 1.25 TN. This 
shall be maintained for I min. 

No permanent deformation, no minor, major or critical defect shall occur. The torque shall 
be applied again until it reaches 2.5 T,. No major or critical defect shall occur. 

Shock test 

This test shall be performed only when the ammeter-holder is made of brittle material. The 
ammeter-holder shall be placed on the pendulum as shown in Figure C29 of Appendix C for 
a shock test. The weight of the testing hammer shall be 0.5 kg and the height shall be 0.5 m. 
Only one shock shall be applied to the most fragile parts. 

No minor, major or critical defect shall occur. 

56. Anti-interference braid applicator 

Checking of the slide section 

Each slide section shall be checked with a gauge (see Figure C30 of Appendix C). The gauge 
shall be inserted in the slide (in the smallest section) up to the thrust block and it shall not 
be possible to insert the gauge in ‘the other slide. 

Bending 

This test shall be made on the two slides (one after the other) of the tool. The testing piece 
(see Figure C3 1 of Appendix C) shall be engaged in the slide up to the thrust block. The tool 
shall be fixed so that the slide is horizontal, opening downward (see Figure C31 of Appen- 
dix C). A progressive bending force of 10 N/s shall be applied to the end of the testing piece 
until it reaches 1.25 FBN. 

No permanent deformation, rio minor, major or critical defect shall occur. The force shall 
be applied again until it reaches 2.5 FBr,,. No-major or critical defect shall occur. 
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57. Hack saw 

Bending 

The saw handle shall be fitted so that its axis is normal to the blade-axis. The wing screw 
shall be tightened with a 3 N.m torque. A pin of suitable diameter shall be inserted in the hole 
of the handle and the formed part of the frame shall be placed against a pin. A progressive 
force of 50 N/s shall be applied through a cable (see Figure C32 of Appendix C), between the 
straining screw and the pin inserted in the handle, until it reaches 1.25 FBN. This shall be 
maintained for 1 min. 

No permanent deformation, no minor, major or critical defect shall occur. The force shall 
be applied again until it reaches 2.5 F& No major or critical defect shall occur. 

58. Mirror 

Friction 

The splined end of the mirror shall be fixed to the splined end of a testing piece (see Fig- 
ure C33 of Appendix C) so that the optical axis is horizontal whatever the articulation position 
may be. The torque which causes the rotation of the mirror around the frictional articulation 
shall be measured. The measured value shall be between 0.3 N.m and 0.6 N.m. 

Mechunical protection 

The mirror shall be dropped on a flat hard surface once on the flat with the mirror facing 
down (mirror plan horizontal) and once on the edge (mirror plan vertical) from a 1 m height. 

No major or critical defect shall occur. 

59. Conductor (wire) gauge 

Diameter measurement 

Three different diameters (with a 5% accuracy) of measuring rods shall be measured with 
the conductor (wire) gauge. The difference between measured values and the corresponding 
correct diameters shall be not greater than 5%. 

Rule slipping test 

The moveable rule shall be placed in its lower position. A force shall be applied to its slide 
so that the rule slips in.its seating as shown in Figure C34 of Appendix C. This shall occur 
between 2.5 N and 5 N. 

Deformation of the gauge body 

The gauge shall be fixed and a 16 + 0.1 mm diameter metal rod shall be placed in the 
measuring “V” (see Figure C35 of Appendix C). A progressive force of 10 N/s shall be applied 
to the rod along the axis of the gauge until it reaches 1.25 FCN. Deformation measured on the 
rule shall be less than 5 mm. 

No minor, major or critical defect shall occur. No deformation shall persist after the force 
is removed. The force shall be applied again until it reaches 2.5 ccN. No major or critical defect 
shall occur. 
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60. Gap gauge 

The gap gauge shall be ‘placed in a testing device as shown in Figure C36 of Appendix C. 
A progressive force shall be applied to the splined end through a hook stick adapter (rctract- 
able hook pole adapter) until it reaches 1.25 FTN. This shall be maintained for I min. 

No minor, major or critical defect shall occur..Then the force shall be applied again until 
it reaches 2.5 &, . No major or critical defect shall occur. 

~Elec~tricd test 

The gauge shall be soaked in water and conditioned for 24 hours (24 h/23 +0.5 C/water) 
then wiped and left in free air for one hour (1 h/18 C-28 ‘C/45%-75% r.h. - see I EC 
Publication 212). Electrodes shall be placed on each side of the gauge and shall be held with 
a light pressure (see Figure C37 of Appendix C,). The dimensions of the electrodes shall be 
those of the gauge body; their edges shall be rounded. An alternating voltage shall be applied. 
at power frequency, between the two electrodes. The customer shall specify the thicknesses 
and the corresponding test voltage values which meet the safety rules of his electrical network. 

No flashover or puncture shall occur. 

6 1. 
@J 

Clevis and tenon pole tools (clevis and tongue tools) 

*The tool shall be fitted in a tensile test bench between two suitable pins. A progressive tensile 
force of 500 N/s shall be applied until it reaches I .25 F.,,. This shall be maintained for 5 min. 

No minor, major or critical defect, shall occur. The force shall be applied again until It 
reaches 2.5 F,,. No major or critical defect shall occur. 

SECTION SIX - SAMPLING AND ROUTINE TESTS 

62. Sampling tests 

After agreement between the manufacturer and the customer all the type tests described 
above, or only some of them, shall be carried out again as sampling jests. They shall be made 
under the responsibility of the manufacturer who shall make the results available to the 
customer. 

Sampling tests shall be carried out only for lots of more than YO tool attachments. For lots 
of 90 or less tool attachments, sampling tests shall be replaced by acceptance tests (see 
Appendix A) on request by the customer. 

The sampling plan .and the acceptable quality level shall be as in Table XIV. 
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TABLE XIV 

Sampling plan 

I 
Lot or batch size Sample size 

Acceptance Rejection 
number I number 

91 to 150 8 0 I 

151 to 500 13 I 2 

301 to 1200 20 I 2 
I 

1201 to 10000 I 32 2 3 

The tools tested at more than 125% of a rated value given by the manufacturer shall not 
be re-used. 

63. Routine tests 

The manufacturer shall make available to the customer the results of the tests and, in order 
to show compliance with this specification, he shall provide evidence that the routine tests have 
been carried out successfully onitems of equipment fulfilling the following requirements: 

~ conformity of the items of equipment being considered with those which underwent thl 
type tests, 

~ consistency of the items of equipment being considered. 

63.1 Visual inspection 

Each tool shall be 

63.2 Operation 

Each tool shall be 

visually inspected to check for manufacturing defects. 

inspected to check for correct function and fit. 
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CHAPTER III: SPECIAL CLAUSES’ 

64. Marking 

Each tool of a batch shall carry at least the following information in a durable form: 

- the name or trademark of the-manufacturer, 

- the type reference, 

-- the year and, if possible, the month of manufacture (this is not compulsory for splined end 
tool attachments). 

The marking shall not affect the performance of insulating parts (if any); if a removable 
label is used, the performance shall .not be affected by its removal. 

65. Modifications 

Before carrying out any modification of any characteristic of a tool durmg the manufacture 
of an order, the manufacturer shall obtain the agreement of the customer. 

Modifications may require new type tests, in whole or in part, according to the degree of 
the modifications. 

66. Acceptance tests 

See Appendix A. 
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APPENDIX A 

ACCEPTANCE TESTS 

As defined in J E C Publication 50(151), under IEV 151-04-20, an .a&eptance test is a 
contractual test to prove to the customer that the device meets certain conditions of its 
specification. These tests may be carried out on every unit (routine test) or a sampling of the 
units (sampling tests). 

If a customer indicates in his specification that the device shall meet the I E C standard only, 
the acceptance tests are those (both routine and sampling tests) which are specified in this 
standard. 

The customer may, however, if he wishes, ask for additional tests or modify the sampling 
size but shail include this in his own specification. For example, during mech&ical tests, the 
applied forces should correspond to a 1.1 coefficient when they are proportional to rated 
values indicated by manufacturers. The force being maintained.for 1 min, no.minor, major 
or critical defect should occur. 

The customer may wish to witness the tests, have someone witness them or simply accept 
the results of the tests as cariied out by the manufacturer. He may also specify that the tests 
be carried out in an independent laboratory of his choice or even in his own laboratory. 

Further, the customer may specify the additional tests or larger sampling sizes when he is 
purchasing from a new manufacturer because he has experienced problems with a partictilar 
manufacturer, or because he is purchasing a new product or a new manufacturing process. 
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APPENDIX B 

INSULATING POLES WITH PERMANENTLY ATTACHED FITTINGS - FIGURES 

Working head 

/_ 1000 i” \ 

Pole 

F 

Dimrtuions it? ttrillitn~~~res 

FIG. B 1. - Bending test. 

lnsulatmg table 
100 kV 

insulating tube 

L / I I 

Stranded wire electrodes > 5 mm width 

Metal support ’ 

Dimcwions in millimcqrc~.y 

FIG. B2. ---- Elcctrici\l test. 
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FIG. B3. -- Tension of the rotary blade. 

--- 

I 

FIG. B4. - Tension of the rotary prong. 

-Opened hook 

1 
Vertical pole on the ground 

FlG. B5. - Operation of the control rod. 
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Testing piece 
\ Hook pole extension 

Hook locked on a 10 mm diameter steel rod 

Connecting clamp 

FIG. Be. - Tensile test of connecting clamp. 

Pole (stick) fixed horizontally 

FIG. B7. - Wire holding pole (stick): tightening test. 

Vice 

Operating handle 

FIG. B8. - Cotter-key plier pole: tightening test. 

41 

Metallic rod 
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FIG. B9. - Cotter-key plier pole: torsion of ihe support handle. 

450 

FIG. BlO. -. Cotter-key plier pole: torsion of the operating handie. 

‘Conrrol rod 

Operating handle 

FIG. Bl 1. - Insulated oiler pole: operation of the control rod. 
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Coloured segments 

Two 

Dole (stic 

ri M = 1 kg 

FIG. B12. - Measuring pole or rod (stick): abrasion resistance test. 

Articulation axis 

Line stde flange 
Earth end flange with insulated cover 

FIG. B13a. - Tension puller (dead-end tool). Type A 

Insulating tube 

Metallic parts 

Metallic parts 

\ FIG. B13b. - Tension puller (dead-end tool). , Type B Jacking screw 
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APPENDIX C 
UNIVERSAL TOOL ATTACHMENTS (FITTINGS) - FIGURES 

Head of satety hook pole/universal hand pole 

FIG. Cl. - Torsion and tension of the universal adapter and the hook pole adapter (retractable 
hook stick adapter). 

/ 
Adapter piece on the head 

\ 

~ _- 

end fitting to ensure the clamping 

FIG. C2. - Torsion of the wing screw. 
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FIG. c3. - Tension of the prong of the formed wire tool. 

FIG. C4. - B en tng of the locating pin (locating drift). d’ 
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i Siroke 100mm 1 ’ 
Metal bar 

FIG. C5a. - Fatigue test of the conductor cleariing brush: semi-tubular type. 

Metal bar 

FIG. C5b. - Fatigue test of the conductor cleaning brush: V-shaped type. 

1200 

F 

l!c_ 
FIG. C6a. - Closing crushing. 

1200 

F 

J!iL 

w 

FIG. C6b. ~- Opening crushing. 
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Spanner (wrenrn) 
I 

FIG. C7. - Spanner (wrench): torsion test. 

1 
!+ 

--_ 

-- -_- 

L- 
@I 

3- - 
f 

5 

._ 

L 

F-4 

FIG. C8. - S p 1 -pm remover/spiral type: torsion test. I’t ’ 
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Testing piece 

FIG. C9. - Split-pin removerjfine point type: torsion test 

Support plate 

____---- 

FIG. ClQ. -- Split-pin remover/cam (pry) 

type: bending test. 

1 I 

t I 

, 
I 

-.- .-_ - 

- 
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/Jamming in the gear 

Fixed 35 x 5 
flat plate 

SF 
FIG. CU. - Bending test of the holding fork. 

FIG. Cl2 - Bending test of the split-pin installer. remover. 

Testing piece 

-1 

L 

F 

FIG. C13. - Bending test of the split-pin installer remover. 
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Back saw notch 
\ 

R/2 mm thick testing piece 

FIG. C14. - Bending test of the binding wire cutter: details of testing piece. 

Fixed 

FIG. C15. - Bending test of the binding wire cutter. 
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Clamping screw 

SPlined end fitting 

FIG. C16. - Tension test of the rotary blade. 

.F 41 

Clamping screw 

plined end fitting 

FIG. C17. - Tension test of the rotary prong. 
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,20 mm diameter rod held in a vice 

in the lengthwise axis 

Horizontal piece 

FIG. Clg. - Tightening capability of’ the adjqtable pliers. 

/ 
20 mm diameter rod held in advice 

FIG. Cl9. - Bending test of the adjustable pliers. 

20 mm diameter rod 

Vice-grip pliers 

Axis of the torsional torque 

_-_ 

G 

T- 

0 A ~Handle installation force 

Application point of handle bpening force 

FIG. C20. - Tightening capability of the vice-grip pliers. 
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Tightening torque applied in the.iengthwise axis 
__3_ _ =;2$ C)--~am;ziiameterrodhe~d 

FIG. C24. - All-angle pliers: tightening capability. 

i 
20 mm diameter rod held 

in a vice 

FIG. C25. - All-angle phers: bending test. 

Pin support 

FIG. C26. - Pin-holder: holding force of the spring. 

Round head rivet pin 

Unclamped screw 

piece 
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I Unclamped screw 

Clamping on-the splined end of a universal pole {stick) k-- Rout:d head rivet pin 

Y F 

FIG. C27. - Pin-holder: bending test. 

Torsional torque 

Support piece 

FE. C28. - Ammeter holder: torsion test. 

Frame of the testing bench 
\ 

r \ I 
\ 

\ 

\ 

-/ \ Hammer impact point 
Body of the ammeter-holder 

FIG. C29. -- Ammeter holder: shock test. 
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Maximum and mtnimum gauge 

a *IO,2 

A-A Section 

A-A Section 

Dimensions in millimetres 

FIG. C30. - Anti-interference braid applicator: checking of the slide section. 

Tool clamped with a vice 

Horizontal slide 

1 

I Testing piece 

T section whose basis is reduced to: a 

FIG. C3 1. - Anti-interference braid applicator: bending test. 
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Blade guide (working point of the force) 

Test assembly 

Bearing pin Force driving cable 

FIG. (32. - Hack saw: bending test. 

Measure of the friction torque 

Frcctlon torque = F x d 

FIG. c33. Friction test ot‘ the mirror 
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F 

FIG. C34. - Conductor (wire) gauge rule slipping test. 

- 

16mm diameter iron rod 

’ Direct reading of the deformation 

Frc;. C35. - Conductor (wire) gauge: deformation of the gauge body. 
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adapter) 

FIG. C36 - Gap gauge: tensile test. 

FIG. C37. -- Electrical test of the gap gauge. 

59 ( IEC page 96 ) 

  
  

 



IS 13961 : 1994 
IEC 832 : 1988 

APPENDIX D 
SPLINED ENDS OF POLES AND ATTACHMENTS - EXAMPLES 

0 25,60 - 

A-A Section 

L. 0 33.53 

I 0 25.60 j 

s’ 

61 

0 20,88 1 

I 

A-A Section 

t 

-- --- 

I /I 

IXmcnsions: LO.4 
General tolerances: Ang,es: + ,,; 

FIG. DI. First example. 
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L 0 15min. 

A-A Section 

I 

l- 
i ‘--F 

+_i 

I 
A-A Section b 

0 15min. 

Ditnensions in miltitnrtre.v 

General tolerances: 
Castings: kO.7 

Drop forgings : + 0, I 
Except otherwise stated 

L’ clearing / fl 33 = 4,42 ~$1 L’ clearing 1 0 21 = 2.85 ;I:’ 

FIG. IX. ---- Second example. 
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APPENDIX E 

ABRASION RESISTANCE TEST - TECHNICAL DATA 

Nuture of’ the bucking: Linen cloth. 

Flexibility of’ the ahrusive cloth:’ When applied as described in Clause 22, the abrasive cloth shall 
wrap the measuring pole (stick) to ensure contact of the abrasive 
on an angular sector (see Figure El) from: 

L a = 145” (max. 180”) 
[2.54 rad (max. x rad)] 

This will be checked after the test, by observing the marks. 

- Measuring pole 

\ - 

/ 
li 

/ 
, 

Abrasive cloth 

a!b in = 1 kg 

FIG. El. -- Test diagram. 

Nature of the grit. Corundum. 

Density of the grit. The grit stratum shall form a regular coat which entirely covers the base. 

Dimernions qf the grit: Mean grit dimension shall bci 
-dm = 100 f 10 pm, with G < 15 pm standard deviation. 
dm is determined by particle size distribution analysis of the grit used to 

manufacture the abrasive cloth. 
Its standardized reference is “P 150”. 
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NATIONAL ANNEX 

REQUIREMENT FOR THE VISIRLE DISCHARGE TEST 

The requirement and the method of test df the visible discharge test shall be in accordance with 10.2 of IS 731 : 197 1 
‘Specificatkm for porcelain insulators for overhead power lines with a nominal voltage greater than 1 000 V (second 
revision) ’ . 
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BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg;New Delhi 110002 
Telephones : 33101 31,331 13 75 

Regional Offices : 

Telegrams : Manaksanstha 
Common to all offices) 

Telephone 

Central : 

Eastern : 

Northern : 

Southern : 

Western : 

Branches : 

Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

l/14 C.I.T. Scheme VII M, V.I.P. Road, Maniktola 
CALCUTTA 700054 

SC0 445-446, Sector 35-C, CHANDIGARH 160036 

3310131 
331 13 75 

G 
37 84 99, 37 85 61 

7 86 26, 37 86 62 

{ 

53 38 43, 53 16 40 
53 23 84 

C.I.T. Campus, IV Cross Road, MADRAS 600113 35 02 16, 235 04 42 

e 235 15 19, 235 23 15 

Manakalaya, E9 MIDC, Marol, Andheri (East) 
1 

632 92 95, 632 78 58 
BOMBAY 400093 6327891, 6327$92 
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