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Foreword 

This  translation has  been made based on  the  original  Japanese  Industrial  

S tandard revised by  the  Minister of Economy,  Trade and Industry  

through deliberations  at  the  Japanese Industrial  S tandards  Committee  

according  to  the  proposal  for revis ion of Japanese Industrial  S tandard 

submitted by  Japan Precision Measuring  Instruments  Manufacturers  

Association (JMA)I Japanese S tandards  Association (JSA)  with  the  draft 

being  attached,  based on  the  provision of Article  1 2  Clause  1  of the  In-

dustrial  S tandardization Law applicable  to  the  case  of revis ion by  the  

provis ion of Article  1 4.  

Consequently  JIS B 7533 : 1 990  is  replaced with  this  S tandard.  

This  JIS document is  protected by  the  Copyright Law.  

Attention is  drawn to  the  possibility  that some parts  of this  S tandard 

may  conflict with  patent rights ,  applications  for a patent after opening  to  

the  public  or utility  model  rights .  The relevant Minister and the  Japanese 

Industrial  S tandards  Committee  are  not responsible  for identifying  any  of 

such patent rights ,  applications  for a patent after opening  to  the  public  or 

utility  model  rights .  

( iii)  

BY COPYRIGHT 

Full document details: JIS B 7533-2015

http://avadocuments2026.com/doc/jis-b-7533-2015
http://avadocuments2026.com/doc/jis-b-7533-2015


JAPANESE INDUSTRIAL STANDARD JIS  B 7533  :  201 5  

Dial  test  indicators (lever type)  

Introduction 

This  Japanese Industrial  S tandard has  been prepared based on  the  firs t edition  of 

ISO 9493  published in  201 0  with  some modifications  of the  technical  contents  to  ensure  

suitability  for actual  production and use.  

The portions  given s idelines  or  dotted underlines  are  the  matters  in  which the  con-

tents  of the  corresponding  International  S tandard have been modified.  A lis t  of modi-

fications  with  the  explanations  is  given in  Annex  JA.  

1  Scope 

This  S tandard specifies  the  design specification and characteristics  of dial  test indi-

cators .  

NOTE:  The International  S tandard corresponding  to  this  S tandard and the  

symbol  of degree  of correspondence are  as  follows.  

ISO  9493  :  201 0  Geometrical product specifications  (GPS)  - Dimen-

sional measuring  equipment:  Dial test indicators  Oever type)  - Design 

and metrological characteristics  (MOD) 

In  addition,  symbols  which denote  the  degree of correspondence in  the  

contents  between the  relevant International  S tandard and JIS  are  IDT 

(identical) ,  MOD (modified) ,  and NEQ (not equivalent)  according  to  

ISO/lEe Guide 21 -1 .  

2 Normative references  

The following  s tandards  contain  provis ions  which,  through reference  in  this  text,  

constitute  provis ions  of this  S tandard.  The  most recent editions  of the  s tandard (in-

cluding  amendments)  indicated below shall  be  applied.  

JIS  B  0641 -1  Geometrical Product Specifications  (GPS)- Inspection by meas-

urement of workpieces  and measuring  equipment - Part 1  :  Deci-

sion rules  for proving  conformance or nonconformance with specifi-

cations  

NOTE:  Corresponding  International  S tandard:  ISO  1 4253 -1  Geometrical Prod-

uct Specifications  (GPS)  - Inspection by measurement of work pieces  

and measuring  equipment - Part 1  :  Decision rules  for proving  con-

formance or non-conformance with specifications  (IDT)  

JIS  B  0642  Geometrical product specifications  (GPS) - General concepts  and re-

quirements  for GPS measuring  equipment 

NOTE:  Corresponding  International  S tandard:  ISO  1 4978  Geometrical product 

specifications  (GPS)  - General concepts  and requirements  for GPS 

measuring  equipment (MOD) 
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J.J.S_B_Q_Q_8_Q _____ __ 

J.J.S_Z __ 8:LQ3 ______ 

ISO  1 4253 -2  Geometrical product specifications  (GPS)  - Inspection by measure-

ment of work pieces  and measuring  equipment - Part 2 :  Guidance  

for the  estimation of uncertainty in GPS measurement,  in calibra-

tion of measuring  equipment and in  product verification 

ISO/TR 1 4253 -6  Geometrical product specifications  (GPS)  - Inspection by meas-

urement of work pieces  and measuring  equipment - Part 6 :  

Generalized decision rules  for the  acceptance and rejection of in-

struments  and workpieces  

ISO/lEe Guide 98-3  Uncertainty of measurement - Part 3  :  Guide to  the  expres-

sion of uncertainty in measurement (GUM:  1995)  

3  Terms  and definitions  

For the  purpose  of this  S tandard,  the  terms  and definitions  given in  JIS  B 0641 -1 ,  

JIS  B 0642,  and the  following  apply.  

3.1  dial  tes t indicator (lever type)  

measuring  instrument in  which the  displacement of a pivoting  s tylus  is  transmitted 

and magnified by  suitable  mechanical  means  to  a pointer which rotates  in  front of a 

c ircular scale  

3.2 error of indication 

value  obtained by  subtracting  the  true  value as  a corresponding  input quantity  from 

the  indicated value  of dial  test indicator 

NOTE:  For the  true  value,  s ince  it  can not be  determined,  an agreed true  value 

is  used.  

3.3  fixed zero method 

method to  determine error of indication of dial  test indicator,  which determines  and 

expresses  errors  of indication between displacements  by  setting  the  s tarting  point close 

to  the  rest point in  each displacement of s tylus  as  its  reference  point where  the  error of 

indication and indication itself are  adj usted to  zero  

3 .4  arbitrary  reference point 

reference point in  general  manner to  measure  displacement by  adj usting  an arbitrary  

point in  the  indication range of the  dial  test indicator to  be  zero,  according  to  the  size  of 

obj ect to  be  measured 

NOTE:  Dial  test indicators  are  often  used for comparative  measurement by  us-

ing  an arbitrary  reference point.  

3.5  transferring  zero method 

performance evaluation method by  data processing,  which determines  the  error of in-
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dication by  data processing  to  displace  the  reference point to  the  measurement point 

where the  maximum error of indication or the  minimum error of indication is  obtained 

on  the  diagram illustrated by  fixed zero  method 

3 . 6  error of indication per entire  measuring  range  in  forward direction 

error of indication evaluated in  the  entire  measuring  range in  the  forward direction 

3 . 7  error of indication per 1 0  scale  divisions  

error of indication evaluated in  the  range of every  adj acent 1 0  scale  divis ions  

3 . 8  error of indication per one  revolution 

error of indication evaluated in  the  range of everyone revolution 

3 . 9  hysteresis  error 

maximum of the  difference  between indications  at  the  same point of the  s tylus  when 

the  s tylus  is  operated in  the  forward direction and backward direction 

3 . 1 0  repeatability  

repeatability  of indications  when it  is  measured several  times  repeatedly  at  the  same 

arbitrary  point in  the  measuring  range 

4 Design characteris tics  

4. 1  General  

The specification of dial  tes t indicators  shall  comply  with  the  requirements  of this  

S tandard under all  orientations  of operation.  

4. 2  Type 

Dial  test indicators  are  commonly  manufactured in  three  types  [see Figure  1  a),  b) 

and c)] .  These types  have  the  following  names .  

a)  Type S  (S tandard)  Where  the  dial  face is  mounted on  the  body  of the  dial  tes t in-

dicator,  in  a plane  perpendicular to  the  plane in  which the  s tylus  moves.  

b)  Type H (Horizontal)  Where  the  dial  face is  mounted on  the  body  of the  dial  test 

indicator,  in  a plane parallel  to  the  plane  in  which the  s tylus  moves.  

c) Type V (Vertical)  Where the  dial  face is  mounted at  the  end of the  dial  test indi-

cator opposite  that of the  s tylus .  

NOTE 1  The  above-mentioned lis t  of three  named types  a)  to  c) includes  those  

that are  the  most common.  Although less  common,  configurations  of 

dial  test indicators ,  which do not fall  into  the  above three  categories ,  

exist.  

NQTE __ 2  ______ 

NOTE 3  Some dial  test indicators  have  the  ability  to  measure  in  both  direc-

tions  without external  adj ustments  and some dial  tes t indicators  are  

provided with  a bias  lever to  change the  measuring  direction.  
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rr-------

a)  Type S b)  Type H c) Type V 

Figure 1  Types of dial test  indicators 

4. 3  Nomenclature 

Design features  of dial  tes t indicators  are  shown in  Figure 2. The  descriptions  in  this  

S tandard use  the  nomenclature  shown in  Figure 2.  

1  dovetail  segments  

2 bias  lever (to  change the  measuring  di-

rection)  

3  stylus  

4 stylus  tip  

5 bezel  

6 dial  

7 scale  

8 prImary  }  
pointer 

9 secondary  

1 0  housing  

1 1  fixing  part of s tylus  (friction  or ratchet 

drive)  

1 2 stem (screw,  dovetail,  etc. )  

Figure 2 Nomenclature of main parts  of dial  test  indicators 

4.4  Shapes  and dimensions of stem and dovetail segment 

Dial  test indicators  shall  be  provided with  a means  to  facilitate  attachment to  test 

s tands  or s imilar devices.  This  is  often  accomplished by  means  of __ __ 

__ and 

Diameters  of c lamping  s tems  include 6 mm and 8  mm.  A portion  of the  s tem L3 no  

shorter than 1 2 mm shall  be  held to  the  fit  tolerance  h8  (see Figure  3  and Table  2).  
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The location of these  dovetail  segments  whose  s tem is  clamped on  the  body  is  left to  

the  manufacturer' s  discretion (for dimensions  of dovetail  segments ,  see  Figure 4).  

Unit:  mm 

to  be  rounded 

6.3±O.1  

j j  
a)  S crew s tem b)  Dovetail  s tem 

Figure 3  Examples  of c lamping  s tem Figure 4 Dimensions  of dovetail  segment 

4.5  Scale and primary  pointer 

The scale  interval  and its  unit shall  be  labelled in  the  dial.  Examples  of scale  layouts  

are  shown in  Figure  5  (scale  intervals  of 0. 01  mm,  0. 002  mm,  and 0.001  mm).  At rest,  

the  primary  pointer shall  be  __ from 

the  point representing  the  beginning  of measuring.  This  beginning  point is  normally  

the  1 2 o'clock or the  6 o'clock position  on  the  dial.  The  primary  pointer shall  move at 

least one full  revolution beyond this  beginning  point of the  measuring  range,  to  the  

next occurrence  of this  point,  plus  another fiYE; __ of revolution before  

reaching  the  end of its  travel.  This  range  before  the  measuring  range begins  is  called 

pre-span,  and the  range after one full  revolution is  called post-span.  The  pre-span and 

post-span movements  shall  not be  considered in  the  measuring  range of the  dial  test 

indicator.  

NQTE __ J _____ 

NQTE __ 2 _____ __ $11Q1Jl<l_nQ_t __ __ __ 2.Q __ % __ Qf 
__ __ __ 

Example  1  Example  2 Example  3  Example  4 

Figure  5  Example  of scale layout 
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4.6  Secondary pointer 

When a s ec o ndary  p o i nter i s  p ro v i ded,  the  s ec o ndary  p o i nter s hal l  i ndi c ate  the  ap -

p ro p ri ate  di v i s i o n o n  i ts  s c al e  w hen the  p ri ma-

ry  p o i nter i s  at the  b eg i nni ng  p o i nt ( the  1 2 o' clock o r the  6 o' clock)  o n  eac h o f the  revo -

l uti o ns .  

4.7 Revolution direction of primary pointer 

T he rel ati o n  b etw een mo v i ng  di rec ti o n o f s ty l us  and rev o l uti o n di rec ti o n o f p ri mary  

p o i nter o f di al  tes t i ndi c ato r s hal l  b e  i n  ac c o rdanc e w i th  T ab l e  1 .  

T y p e 

T y p e S  

T y p e H 

T y p e V 

Table 1  Relation between moving direction of stylus  and 

revolution direction of primary pointer 

Rev o l uti o n di rec ti o n 

T he p ri mary  p o i nter ro tates  c l o c kw is e  w hen s ty l us  is  o p erated fro m b ac k to  fro nt 

o f dial  face.  

T he  p ri mary  p o i nter ro tates  c l o c kw i s e w hen s ty l us  is  o p erated fro m rig ht to  l eft o f 

di al  face.  

T he  p ri mary  p o inter ro tates  c l o c kw is e  w hen s ty l us  is  o p erated fro m the  s c rew  

s tem attac hed s i de  to  the o p p o s i te  s ide.  

When the  s ty l us  is  o p erated to w ard the  o p p o s ite  direc ti o n to  the  ab o v e,  the  p ri mary  p o inter 

may  ro tate  c l o c kw is e o r  c o unterc l o c kw i s e.  

4.8  Stylus  

4.8.1  General 

T he s ty l us  s hal l  b e  eas i l y  i nterc hang eab l e.  

T he  s ty l us  s hal l  hav e  a s p heri c al  s ty l us  b al l .  The  s ty l us  b al l  s hal l  b e  manufac tured 

fro m hard,  w ear- res i s tant materi al .  I t  s hal l  b e  w el l  fi ni s hed and free  o f fl ats  o r o ther 

i rreg ul ari ti es  w hi c h c o ul d affec t the  ac c urac y  o f the  ins trument.  

T he l eng th o f the  s ty l us  i s  an integ ral  p art o f the  ac c urac y  o f the  i ns trument.  When 

rep l ac i ng  the  s ty l us ,  the  us er s hal l  ens ure  that the  rep l ac ement s ty l us  i s  o f the  s ame 

l eng th as  the  o ri g i nal .  

4.8.2 Friction linkage force 

T he s ty l us  o f a di al  tes t i ndi c ato r i s  affi x ed to  a fri c ti o n  l i nkag e o r ratc het mec ha-

ni s m,  w hi c h al l o w s  the  s ty l us  to  b e  p o s i ti o ned o v er a w i de  rang e o f p o s s i b l e  p o s i ti o ns .  

T he  l i nkag e fo rc e b y  the  fri c ti o n  o r ratc het mec hani s m s hal l  b e  s uffi c i entl y  hi g her 

than the  meas uri ng  force,  s o  as  to  al l o w  us e  o f the  di al  tes t i ndi c ato r at any  p o s i ti o n  o f 

the  s ty l us  o r any  o ri entati o n o f the  b o dy,  w i tho ut i ntro duc i ng  erro rs  to  the  meas ure-

ment.  
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