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INT ERNATIONAL ELE CTROTECHNICAL COMM ISS ION 

DIRECT ACTING INDICATING ANALOGUE ELECTRICAL 

MEASURING INSTRUMENTS AND THEIR ACCESSORIES 一

Part 2: Special requirements for ammeters and voltmeters 

FOREWORD 

1) The lnternali。nal Electrotechnical Commission (IEC) is a worldwide organizati。n for standardizati。n c。mprising
all nahonal electrotechnica l c。mmittees (IEC Nati。nal Committees). The 。bject 。f IEC is to promote 
mternahonal c。．。perahon 。n all questions c。ncerning standardizati。n in the electrical and electronic fields To 
this end and in addition t。。ther activities, IEC publishes International Standards, Technical Specifications , 
Technical Rep。rts, Publicly Available Specificati。ns (PAS) and Guides (hereafter referred to as “ IEC 
Publication(s)"). Their preparati。n is entrusted t。 technical c。mm ittees , any IEC Nati。nal Committee interested 
in the subject dealt with may participate in this preparatory w。rk. International, 9。vernmental and non­
governmental 。rganizati。ns liaising with the IEC als。 partici pate in this preparati。n. IEC c。llab。rates closely 
with the International Organization for Standardizati。n (ISO) in accordance with c。ndihon s determined by 
agreement betwee。 the two organizations. 

2) The formal decisions 。r agreements 。f IEC on technical matters express, as nearly as possible, an internahonal 
c。nsensus 。f 。pini。n 。n the relevant subjects since each technical c。mm ittee has representati。n fr。mall
interested IEC Nati。nalC。mmittees

3) IEC Publications have the 『orm of recommendations f。r international use and are accepted by tEC National 
Committees in that sense While all reasonable efforts are made t。 ensure that the technical content of IEC 
Publications is accurate, IEC cann。t be held responsible for the way in which they are used 。r for any 
m1sinterpretati。n by any endυser. 

4) I n 。rder to promote in ternati。na l uniformity, IEC Nati。nal c。mmittees undertake t。 apply IEC Publications 
transparently to the maximum extent possible in their nati。nal and regi。nal publications Any divergence 
between any tEC Pu blicati。n and the corresponding nati。nal or regional publicahon shall be clearly i。dicated in 
the latter 

5) IEC itsel f d。es not provide any attestah。n of c。nf。r『n’ty l『、depe『1de『、t ce『tif 1cati。『、 b。dies pr。vide c。nf。r『n’t
assessment se『vices and, in s。me areas, access t。 IEC marks 。f conformity. I EC 阳 not resp。nsible for any 
services carried 。ut by independent cert i ficati。n b。dies

6) All users sh。uld ensure that they have the latest editi。n of this publication 

7) No liabi lity shall attach to IEC 。r its direct。rs, employees , servants or agents i nch』ding individual experts and 
members 。f i ts technical committees and IEC National c。mmittees for any personal injury, property damage 。r
。ther damage 。f any nature whatsoever, whether direct 。『 indirect，。r for c。sts (including legal fees) and 
expenses arising out of the publication, use of， 。r reliance upon, this IEC Publicati。n 。r any other IEC 
Publicati。ns.

自） AllAntion is drawn to thA NormativA rAfArencAs citAd in this publication. UsA of thA rAIArAncAd publications is 
indispensable for the c。rrect application 。f this pυbl icat i。n.

9) Attention is drawn to the possibility that s。me 。f the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held 『esp。nsible for identifying any 。r all such patent rights. 

In te rnational S tandard IEC 60051-2 has been p repared b y IEC techn ica l committee 85. 
Measu ring equipment for electrical and electromagnetic quantities. 

This fifth edit ion cancels and replaces the fourth edition published in 1984. This edition 
const itute s a technical rev is io n . 

This ed ition inc ludes the following s ig nific an t te chn ical c hanges with r e spect to the pre vious 
editio n : 

a) updating o f co ntent in l ine with n ew edit ions o f IEC 60051-1 and IEC 60051-9; 

b) addi t io n o f Ann ex A to s pe c ify t he nonconfo rm ity c lass ificat ion of te st items. 
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The text of this Internat ional Standa『d is based on the following documents: 

CCV 

85/555/COV 

Rep。rt on v。ting

85/578A RVC 

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

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

This International Standard is to be used in conjunction with IEC 60051 -1 :2016. 

A list of all parts in the IEC 60051 series, published under the general title Direct acting 
indicating analogue electrical measuring instruments and their accessories, can be found on 
the IEC website. 

The committee has decided that the contents of this document wil l remain unchanged until the 
stability date indicated on the IEC website under ”http://websto『e. iec.ch" in the data re lated to 
the specific document. At this date, the document will be 

• reconfirmed, 

• w ithdrawn, 

• replaced by a 『evised edition, or 

• amended. 
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INTRODUCTION 

IEC 60051 is published in separate parts according to the following st『ucture and under the 
general title Direct acting indicating analogue electrical measuring instruments and their 
accessories. 

Part 1: Definitions and general requirements common to all parts 

Part 2: Special requirements fo『 ammete『s and voltmeters 

Part 3: Special requirements for wattmeters and varmeters 

Part 4: Special requirements fo『 frequency meters 

Part 5: Special requirements for phase meters, power factor meters and synchroscopes 

Part 6: Special requirements fo『 ohmmeters (impedance meters) and conductance meters 

Part 7: Special requirements for multi-function instruments 

Part 8: Special requirements for accessories 

Part 9: Recommended test methods 

IEC 60051 -2 is not complete in itself and is read in conjunction with IEC 60051-1. 

All of these parts are arranged in the same format and a standard relationship between 
subject and clause number is maintained throughout these parts. This arrangement will assist 
the reade『 of IEC 60051 to distinguish information relat ing to the different types of instruments. 
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DIRECT ACTING INDICATING ANAL。GUE ELECTRICAL 
MEASURING INSTRUMENTS AND THEIR ACCESSORIES -

Part 2 : Special requirements for ammeters and voltmeters 

1 Scope 

This part of IEC 60051 applies to direct act ing indicating ammete『s and voltmeters having an 
analogue display. 

NOTE F。r multi-function instruments. see IEC 6005’ -7. 

It also applies to: 

• direct acting indicating ammeters and voltmeters whose scale marks do not correspond 
directly to their electrical input quantity, provided that the relationship between them is 
known; 

• direct acting indicating ammeters and voltmeters and accesso『ies having electronic 
devices in their measuring and/or auxiliary circui ts. 

This document does not apply to: 

- special purpose instruments which are covered by their own I EC standards; 

- special purpose devices which are covered by their own IEC standards when they are 
used as accessories. 

2 Normative referenc es 

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

IEC 60051 -1:2016, Direct acting indicating analogue electrical measuring instruments and 
their accessories - Part 1: Definitions and general requirements common to all parts 

IEC 60051 -9, Direct acting indicating analogue electrical measuring instruments and their 
accessories - Part 9: Recom斤1ended test methods 

IEC 61869-2, Instrument transformers - Part 2: Additional requirements for current 
transformers 

3 Terms and definitions 

See IEC 60051 -1 :2016 

4 Description, c lassification and c omplianc e 

See IEC 60051 -1:2016. 

5 Requirements 

5.1 Reference cond iti。ns

See IEC 60051 -1 :2016. 
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5.2 Limits 。f intrinsic uncertainty, fiducial value 

5.2.1 Limits of i 『1trin sic uncertainty 

See IEC 60051-1:2016 

5.2.2 c。rresp。ndence between intrinsic uncertainty and accuracy class 

See IEC 60051 -1 :2016. 

5.2.3 Fiducial va lue 

5.2.3.1 The fiducial va lue for an ammeter or a voltmeter co『responds to the fo llowing . 

5.2.3.2 The uppe『 li mit of the measu『ing range fo『 the following. 

• instruments with the mechanical and/or electrical zero at one end of the scale, 

• instruments with the mechanical ze『o outside the scale irrespective of the posit ion of the 
electrica l ze『o;

• instruments with the electrica l zero outside the scale irrespect ive of the position of the 
mechanical zero 

The class index is marked using Symbol E-1 given in Table 6 of IEC 60051-1 :2016 (see 
Clause 6 of IEC 60051 -1:2016) 

5.2.3.3 The sum of the electri ca l va lues: 

The sum of the absolute values of the upper and lower limit of the measuring range when both 
the mechanical and the electrical zeros are displaced within the scale 

The class index is marked using Symbol E-1 given in Table 6 of IEC 60051-1:2016 (see 
Clause 6 of IEC 60051 -1:2016). 

5.2.3.4 The span for an instrument: 

The span fo『 an instrument whose scale marks do not co『respond directly to its electrical 
input quantity. 

The class index is marked using Symbol E-4 given in Table 6 of IEC 60051-1:2016 (see 
Clause 6 。f IEC 60051-1 :2016). 

Subclause 5.2.3.4 does not apply to a voltmete『 or ammeter designed to be used in 
conjunction with a shunt, a series resistor (impedance) or an instrument transformer. These 
instruments are to be treated in accordance with 5.2.3.2 or 5.2.3.3, as appropriate. 

5.2.3.5 The fiducial va lue for an ammeter with overload scale or an expanded scale 
voltmeter: 

The fiducial value for an ammeter with overload scale or an expanded scale voltmete『

corresponds to 5.2.3.2 or 5.2.3.3, as appropriate. The measuring range of an ammeter with 
overload scale is the upper limit of the non-overload pa『t. The measuring range of an 
expanded scale vo ltmeter is the lower limit of the expanded part. 

5.2.3.6 The fiducial value for an instrument with a special arrangement of scale ma『ks:

For an instrument whose scale has been arranged to produce a special arrangement of scale 
marks, the fiduc ial va lue shall be as agreed between manufacturer and user. The fiducial 
value does not have to be the same at all points on the scale. 
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5.3 Nominal range 。f use and variations 

5.3.1 N。『ninal r ange of use 

See Tab le 1 

Table 1 - Limits of the nominal range of use and permissible 
variati。ns in additi。n t。 th。se given in Table 3 。f IEC 60051-1 :2016 

Influence quantity Limits of nominal range of use Permissible variation expressed as a 
un less othe『wi se marked percentage of class index 

Ripple (45 Hz t。 65 Hz and 90 Hz t。 20% 50% 
130 Hz) on DC measured quanhly 
f。r olher lhan RMS resp。nding
ins I『U『nents•

Dis I。rhon 。f AC Distortion fact。r lnslrumenls wilhout electronic 100 % 
measured devices in their measuring 
quantity f。r 。Iher circuols: 20 % 
lhan rectifier 
instruments• Peak fact。r lnslrumenls having eleclr。nic 100 % 

devices in their measuring 
corcuils: 1 to 3 c 

Frequency of AC measured qυantity Reference frequency :t 1 O %。r ’00 % 
l。wer limit 。f reference range for 
frequency • 10 % and upper lorn it 
of reference range for frequency 
+ 10 % 

Magnehc fie ld 。f 0,4 kA/m Class indices 0,3 Class ind ices 0,5 
exlernal 。rigin and smaller and greater 

M。vong magnet, m。ving iron and 3% 。f the f iducial 6 % of the fiducial 
electrodynamic inslruments if not value• value• 
astalic and/or n。t having a 
magnetic screen 

Ferr。dynamic instruments if not 1.5 % of the fiducial 3 % of the fiducial 
astalic and/or n。t having a value• value• 
magnetic screen 

All 。ther instruments 0.75 %。f lhe 1,5 %。f lhe fiducial 
lidυcoal value• value• 

• F。r an RMS-responding instrument which also responds to DC, no permissible variation can be slated because 
the ripple is lhen part of the measured quantity 

b For AC quantities, the reqυirements for instruments relate lo RMS values irrespective 。f the principle of 
operation of the instrument. H。wever, instruments incorporating rectifier(s) (except r.m.s. -resp。ndi ng
Instruments) usually respond to the rectified (mean) val ue of the waveform out a『e scaled to Indicate theRMS 
value 。f a sinus。idal waveform .II the waveform is not sinus。idal, the indicated value may be seriously in 
uncertainly. However, if the wavef。rm can be adequately characlerized, this uncertainly is calculable. 

Requirements for lhe influence of a disto此ed waveform on rectified (mean) and peak-sensing inslruments are 
theref。re nol specified 

c The permissible variation due to a peak factor or other than ,/2 (corresponding to a sine wave) is included in 
the permissible variahon due to dislortion of lhe measured quantily 

For instrumenls having a peak faclor capability greater lhan 3, the manufaclurer shall state 

1) the instrument peak fact。r capabili ty pr。ducing a variali。n 。1100 %。f lhe class index; 

2) the upper and lower lim its 。f the frequency resp。nse (bandwidth) to 0, 707 times the ondicahon at the 
reference frequency; 

3) the elfechve maximum rate of change 。f in ternal onslrumenl AC amplifier resp。nse (slew rate). expressed 
in vol ts per sec。nd using appropriate SI prefixes 

Peak faclor relates t。 the total peak fact。r capability 。f lhe instrument and includes both the peak fact。r due 
to a dostorled waveform and the peak factor due to spu ri。us impulses (which may be rand。m 。r harm。nically
relaled to the fundamental frequency) containing negligible average p。wer.

d Nol as a percenlage 。f the class index 
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5.3.2 L imits of vari at i 。ns

See IEC 60051 -1 :2016. 

5.3.3 c。ndit i。ns for the determinati。n 。f variat i。ns

See IEC 60051-1:2016 

5.4 Operating uncerta i nty， 。verall system uncertainty and variat i。ns

See IEC 60051-1 :2016. 

5.5 日ectrical requirements 

5.5.1 Electrical safety requirements 

See IEC 60051 -1 :2016. 

For a fixed ammeter having the upper limit of its measuring range of 1 A to 1 O A and intended 
for use with a current transforme『 having a high ove『－current capability (Class P protecti ve 
current transformers as specified in IEC 61869-2), the measuring circu it shall not open when 
the ammete『 is subjected to 30 times the nominal secondary current of the associated current 
transformer for a period of 2 s 

A portable ammeter intended for similar use shall withstand 15 times the upper limit of its 
measuring range for a period of 2 s. 

These ammeters need not be functional after applica tion of this overload but shall not then be 
open-circui t 

For the recommended test , see IEC 60051-9. 

5.5.2 Sel f-heating 

See IEC 60051 -1 :2016. 

5.5.3 Permissible 。verl。ads

5.5.3.1 c。ntinuous overload 

Ammeters and vo ltmeters, together with their non-interchangeable accessory(ies), if any, 
except for instruments fitted with a non-locking switch, shall be subjected to a continuous 
overload of 120 % of the uppe『 lim it of the electrical input quantity for a period of 2 h. The 
upper limit of the electrica l input quant ity of an ammeter with ove『load scale is the upper limit 
of the non-overload part. The upper limit of the electrical input quant ity of an expanded scale 
voltmeter is the upper limit of the expanded part. 

After removal of the excitation, the sum of the temporary and any pe『manent residual 
deflections shall not exceed 1 % of the scale length 

After having cooled to the reference temperature, the instrument , together with its non-inter­
changeable accesso『y(ies), if any, shall comply with its accuracy requirements; howeve『 the

overload shall not be repeated. 

The continuous overload test shall be carried out unde『 refe『ence conditions. 

For the recommended test, see IEC 60051 -9. 
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5.5.3.2 Overl。ads 。f sh。rt durat i。n

Ammeters and voltmeters, together with their non-interchangeable accesso『y(ies), if any, shall 
be subjected to overloads of short duration 

However, these requ irements do not apply to: 

• thermocouple instruments, 

• electrostatic instruments, 

• instruments having a f『eely suspended moving element, 

unless these instruments are internally protected against overloads of sho『t duration. 

The va lues of current and voltage for the overloads of short dura tion shall be the p『oduct of 
the relevant factor given in Table 2 and the value of the uppe『 limi t of the electrical input 
quantity unless other values are stated by the manufacturer. 

The full duration of each overload shall be applied except when an automatic cut-out (fuse) 
fitted to the instrument has interrupted the circuit in less than the time specified in Table 2. 

The automatic cut-out shall be reset (or the fuse replaced) before the applica tion of the next 
overload. 

Afte『 having been subjected to the overloads of sho 『t durat ion and afte『 having cooled to the 
reference temperature, ammeters and voltmeters whose mechanical zero is within the sca怡，
together with their non-interchangeable accessory(ies), if any, shall comply with both of the 
following requirements: 

a) the deviation of the index from the zero scale mark, expressed as a percentage of the 
scale length, shall not exceed the following value: 

1) 0,5 for instruments of class indices 0,3 and smal le『，

2) the class index for instruments of class indices 0,5 and greater; 

b) the ammeter o『 voltmeter togethe『 with its non-interchangeable accessory( ies), if any, 
after adjustment of the zero (if necessary) shall comply with the accuracy requirements; 
however, the ove『loads shall not be repeated. 

An ammeter or vo ltmeter whose mechanical zero is outs ide the scale is considered to have 
c。mpli ed with this requirement if, after having c。。led t。 the reference temperature, it has 
errors not exceeding those re lating to its class index; howeve『， the overloads shall not be 
repeated. 
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Table 2 - Overl。ads 。f sh。rt duration f。r ammeters and voltmeters 

Instrument Current fact。r v。ltage fact。， Number 。f Dura ti。n 。f Interval 
overloads each overload between 

successive 
overloads 

(s) (s) 

l nstrumer、ts of class indices 0,5 and smaller 

Ammeters 2 5 0,5 15 

Voltmeters 2 5 0,5 15 

Instruments of class indices are greater than 0,5 

10 9 0,5 60 
Arr、meters

10 1 5 

2 9 0,5 60 
Voltmeters 

2 1 5 

Where tw。 series of tests are specified, they sh。uld both be carried out, in the 。rder given 

For the recommended tests, see IEC 60051-9. 

5.5.4 Limiting range of temperature 

See IEC 60051-1 :2016. 

5.5.5 Deviati。n fr。m zer。

If an ammeter or a voltmeter has a zero position marked on the scale, it shall be tested for 
return to zero when de-energized. The test shall be carried out under reference conditions. 

Afte『 a period of energization of 30 s at the upper limit of the measuring range, the deviation 
of the index from the zero scale mark, expressed as a percentage of the scale length, shall 
not exceed a value corresponding to 50 % of the class index. 

For the recommended tests. see IEC 60051-9. 

5.5.6 Electromagnetic c。mpatibi li ty (EMC) 

See IEC 60051-1 :2016. 

5.6 c。nstructi。nal requirements 

5.6.1 General c。nstructi onal requirements 

See IEC 60051 -1: 2016 

5.6.2 Damping 

5.6.2.1 General 

See IEC 60051 -1 :2016. 

5.6.2.2 。versh。。t

See IEC 60051 -1: 2016 

Howeve『， these 『equirements do not apply to: 
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• thermal instru町、ents;

• electrostatic instruments; 

• instruments having a freely suspended moving element; 

• instruments having a material pointer longer than 150 mm; 

• instruments in which the current or vo ltage corresponding to the upper limit of the 
measu『ing range is less than 200 µA o『 20 『nV;

• special-purpose instruments whe『e other response times may be required. Such 
instruments will be the subject of agreement between manufacturer and user 

5.6.2.3 Resp。nse time 

See IEC 60051-1:2016 

Howeve『， these requirements do not apply to: 

• thermal instruments; 

• electros tatic instruments; 

• instruments having a freely suspended moving element; 

• instruments having a material pointer longer than 150 mm; 

• instruments in which the current o『 voltage corresponding to the upper limit of the 
measu『ing range is less than 200 µA O『 20 mV; 

• special-purpose instruments whe『e other response t imes may be required. Such 
instruments w ill be the subject of agreement between manufacturer and user. 

5.6.2.4 Impedance 。f the external measuring ci rcuit 

See IEC 60051 -1 :2016. 

Howeve『， if the impedance of the external measuring circu it is not stated, it shall be assumed 
to be, at the refe『ence frequency: 

• mo『e than 50 times the impedance of the instrument for ammeters; 

• less than 1/50 of the impedance of the instrument for voltmeters 

5.6.3 Sealing t。 prevent access 

See IEC 60051-1 :2016. 

5.6.4 Scales 

See IEC 60051-1:2016 

5.6.5 Stopper 

See IEC 60051 -1:2016. 

5.6.6 Preferred values 

The uppe『 l imit of the measuring range for ammeters and vo ltmete『s shall p『eferabl y be one 
of the fo llowing values: 

1, 1,2, 1,5, 2, 2,5, 3, 4, 5, 6, 7,5, 8 or their decimal multiples and sub-multiples. 

For multi-range instruments, at least one of the ranges shall comply with this requirement. 
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The voltage drop at the upper limit of the measuring range for an ammeter intended for use 
with an external shunt shall preferably be one of the following values: 

50 mV, 60 mV, 75 mV, 100 mV, 300 mV. 

If, to achieve the correct perfo『mance of an i nstrume时， it is necessary to use calibrated 
instrument leads (i.e. leads having a specified value of resistance) to connect it to a shunt, 
the manufacturer shall state the va lue of the lead resistance. 

Unless otherwise stated by the manufacture『， t he value of the tota l 『esistance of the 
calibrated instrument leads shall not exceed 70 mo at the reference temperature 

The va lue of the lead resistance shall not differ from the stated value by more than 10 % at 
the reference temperature. 

5.6. 7 Adjusters, mechanical and／。r electrical 

See IEC 60051-1 :2016. 

5.6.8 Effects of vibrati。n and sh。ck

See IEC 60051-1:2016 

5.6.9 Degrees 。f pr。tect i。n pr。vided by encl。sure

See IEC 60051-1:2016. 

5.6.10 Terminals 

See IEC 60051-1 :2016. 

6 Information, markings and symbols 

6.1 Information 

See IEC 60051-1 :2016. 

6.2 Markings, symb。Is and th刷r t。cati。ns

See IEC 60051 -1 :2016. 

6.3 Markings relating t。 the reference values and n。minal ranges 。f use 。f influence 
quantities 

See IEC 60051-1 :2016. 

6.4 The symb。Is for marking instruments and access。ries

See IEC 60051 -1 :2016. 

6.5 Markings and symb。Is f。r terminals 

6.5.1 Requirements f。r markings 

See IEC 60051 -1 :2016. 
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6.5.2 Earthing (grounding) terminals 

See IEC 60051-1 :2016. 

6.5.3 Measuring circuit terminals 

See IEC 60051-1 :20 16. 

6.5.4 Special markings f。r terminals 

6.5.4.1 General 

All terminals shall be ma『ked so that they can be uniquely identified. 

6.5.4.2 Single range DC ammeters and v。ltmeters

The positive terminal shall be marked using Symbol F-39 (+) given in Table 6 of 
IEC 60051-1:2016. 

6.5.4.3 Multi-range DC ammeters and v。ltmeters

The range-selecting terminals shall be marked with the value co『『esponding to the uppe『 lim i t
of the relevant measuring 『ange. If those terminals are positive terminals, they shall also be 
ma『ked using Symbol F-39 (+) given in Table 6 of IEC 60051-1 :2016. This marking shall 
follow the marking for the value of the 『ange. If the common te『minal is the positive terminal, it 
shall be marked using Symbol F-39 (+)given in Table 6 of IEC 60051-1:2016. 

6.5.4.4 Single range AC ammeters and voltmeters 

In the absence of specia l 『equirements, no markings are needed. 

6.5.4.5 Multi-range AC ammeters and v。”meters

The range-selecting terminals shall be marked with the value co『『esponding to the uppe『 lim it

of the measuring range. 

6.6 lnstructi。ns for use 

See IEC 60051-1 :2016. 

7 Package 

See IEC 60051 -1 :20 16. 

8 Test rules 

See IEC 60051-1 :2016. 

The recommended nonconformity class ificat ion of tests is given in Annex A 

The method of acceptance inspection may be agreed between the manufacturer and the 
custorr、er.
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Annex A 

(no「mative)

Nonconformity classification of tests 

The recommended nonconformity class ificat ion of tests is listed in Tab le A .1 

Table A.1 - N。nc。nformity classificati。n 。f t ests 

Test N。nc。nf。rmlty class 

Limits of intrinsic uncertainty (5.2.1) A 

Lim its 。f variati。ns (5.3.2) B 

Electrical safety requirements (5.5.1) A 

Self-h eating (5.5.2) B 

Permissible 。verloads (5.5.3) B 

Limiting range of temperature (5.5.4) B 

Dev1ati。n from zero (5.5.5) B 

Electromagnetic c。mpatibility (EMC) (5.5.6) B 

Damping (5.6.2) B 

Adjusters, mechanical and／。r electrical (5.6.7) B 

Effects 。f vibrati。n and shock (5.6.8) B 

Degrees 。f pr。tection provided by enclosure (5.6 9) B 

Terminals (5.6.10) B 
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