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Foreword 

This translation has been made based on the original Japanese Industrial Standard 
revised by the Minister of Economy, Trade and Industry through deliberations at the 
Japanese Industrial Standards Committee as the result of proposal for revision of 
Japanese Industrial Standard submitted by Japan Precision Measuring Instruments 
Manufacturers Association (JMA)/Japanese Standards Association (JSA) with the draft 
being attached, based on the provision of Article 12 Clause 1 of the Industrial Standard­
ization Law applicable to the case of revision by the provision of Article 14. 

Consequently JIS B 7503: 2011 is replaced with this Standard. 

This JIS document is protected by the Copyright Law. 

Attention is drawn to the possibility that some parts of this Standard 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 Standards 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) 
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JAPANESE INDUSTRIAL STANDARD JIS B 7503 : 2017 

Mechanical dial gauges 

Introduction 

This Japanese Industrial Standard has been prepared based on the first edition of 
ISO 463 published in 2006, with some modifications of the technical contents made for 
the purpose of bringing the contents in line with the actual production and use in Japan 
and thereby enhancing usability of this Standard. 

The vertical lines on both sides and dotted underlines indicate changes from the cor­
responding International Standard. A list of modifications with the explanations is 
given in Annex JE. 

1 Scope 

This Standard specifies the design specification (design characteristics) and perfor­
mance (metrological characteristics) of mechanical dial gauges with scale intervals of 
0.01 mm, 0.005 mm, 0.002 mm and 0.001 mm. 

NOTE: The International Standard corresponding to this Standard and the sym­
bol of degree of correspondence are as follows. 

ISO 463: 2006 Geometrical Product Specifications (GPS)-Dimensional 
measuring equipment-Design and metrological characteristics of me­
chanical dial gauges (MOD) 

In addition, symbols which denote the degree of correspondence in the 
contents between the relevant International Standard and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to ISO/ 
lEe Guide 21-1. 

2 Normative references 

The following standards contain provisions which, through reference in this text, con­
stitute provisions of this Standard. The most recent editions of the standard (including 
amendments) indicated below shall be applied. 

JIS B 0641-1 Geometrical Product Specifications (GPS)-Inspection by measure­
ment of workpieces and measuring equipment-Part 1: Decision rules 
for proving conformance or nonconformance with specifications 

NOTE: Corresponding International Standard: ISO 14253-1 Geometrical Prod­
uct Specifications (GPS)-Inspection by measurement of workpieces and 
measuring equipment-Part 1: Decision rules for proving conformance 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 Standard: ISO 14978 Geometrical product 
specifications (GPS)-General concepts and requirements for GPS mea­
suring equipment (MOD) 
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JIS Z 8103 Glossary of terms used in measurement 
----------------------------------------------------------------------------------------------

ISO 14253-2 Geometrical product specifications (GPS)-Inspection by measurement 
of workpieces and measuring equipment-Part 2: Guidance for the es­
timation of uncertainty in GPS measurement, in calibration of measur­
ing equipment and in product verification 

ISO/lEe Guide 98-3 Uncertainty of measurement-Part 3: Guide to the expression of 
uncertainty in measurement (GUM:1995) 

NOTE: For Japanese translation of this Guide, the corresponding technical 
specification, TS Z 0033: 2012, can be referred to. 

3 Terms and definitions 

For the purposes of this Standard, the terms and definitions given in JIS B 0641-1, 
JIS B 0642, ~~_~_~_~_~_~~ and the following apply. 

3.1 mechanical dial gauge 

measuring instrument in which the axial displacements of a plunger comprising a con­
tact element are transmitted and magnified by suitable mechanical means to a pointer 
which rotates in front of an analogue circular scales 

NOTE: It may also be provided with a revolution-counting device, e.g. in which a 
pointer rotates in front of a scale which indicates the number of revolu­
tions of the pointer or the axial displacement of the contact element. 

3.2 dial gauge with multiple revolutions 

dial gauge with more than one pointer revolution 

3.3 dial gauge with partial revolution 

dial gauge with less than one pointer revolution 

3.4 error of indication 

value obtained by subtracting the true value of the corresponding input quantity from 
the indication of a mechanical dial gauge 

NOTE: In practice, the agreed reference value is substituted for the true value. 

3.5 fixed zero method 

method for determining the error of indication of a mechanical dial gauge 

3.6 transferring zero method 

method for evaluating the performance of a mechanical dial gauge by data processing 
using the error of indication determined by the fixed zero method 

3.7 forward direction 

direction of a plunger when it is pressed into the stem 
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3.8 retrace direction 

direction of a plunger when it retracts from the stem 

3.9 error of indication over the whole measuring range 

error of indication determined over the whole measuring range 

3.10 error of indication over 1/10 revolution 

error of indication determined over a range of 1/10 revolution 

3 
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NOTE: For dial gauge with partial revolution, this error is determined over a 
range of 10 scale divisions. 

3.11 error of indication over 1/2 revolution 

error of indication determined over a range of 1/2 revolution 

3.12 error of indication over one revolution 

error of indication determined over a range of one revolution 

3.13 hysteresis error 

error calculated as the difference between instrument indications at the same point in 
the forward and retrace directions 

3.14 repeatability 

precision of instrument indication determined by repeated measurements of the same 
quantity 

3.15 rest point of pointer 

point where the pointer comes to a rest with the contact element not pressed in 

3.16 dead-end point of pointer 

point where the pointer comes to a halt when the contact element, beyond the measur­
ing range, is pressed in further 

3.17 starting point 

lower limit of the measuring range 

3.18 end point 

upper limit of the measuring range 

3.19 measuring range 

range of measurement from the starting point to the end point 

3.20 pre-span 

range extending from the starting point to the rest point of the pointer 

3.21 post-span 

range extending from the end point to the dead-end point of the pointer 
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Figure 1 Diagram for explanation of the terms related to dial gauge 
(3.15 to 3.21) 

4 Design specification (design characteristics) 

4.1 General 

The specification of the dial gauge shall comply with the requirements of this Stan­

dard ~~_~~X_~~_~~_~~_~_~~_<?!?:. 

4.2 Configurations 

The dial gauge shall have either of the following two configurations [see Figure 2 a) 
and b)]. 

a) Vertical (Standard type), with the dial face mounted on the body of the dial 
gauge, in a plane parallel to the plane in which the contact element moves. 

b) Horizontal (Back plunger type), with the dial face mounted on the body of the 
dial gauge, in a plane perpendicular to the plane in which the contact element 
moves. 

o 

I 

I I 

a) Vertical (Standard type) b) Horizontal (Back plunger type) 

Figure 2 Configurations of mechanical dial gauge 
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4.3 Nomenclature 

The nomenclature and general design of a mechanical dial gauge are shown in Fig­
ure 3. 

The back plate (with a lug), clamping arm and cap are indicated by dashed double­
dotted lines. 

a) Vertical (Standard type) 

5 6 
1 Scale 

2 Limit indicator 

3 Dial 

4 Bezel ------------: 
----------~ 

5 Pointer } Indicating 

6 Revolution counting device pointer 10 

7 Stem 

8 Plunger (spindle) 3 
9 Contact element 

10 Dial cover ----------------; 

----------~ 
11 Inner frame 

1 1 
12 Back plate (with lug) 

13 Back plate (without lug) 

14 Cap 

15 Clamping arm 

b) Horizontal (Back plunger type) 

Figure 3 Nomenclature of mechanical dial gauge 
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4.4 Fixing of mechanical dial gauge 

The mechanical dial gauge shall be provided with a means to facilitate attachment 
to test stands or similar devices. This is often accomplished by means of a stem or a 
back plate (with lug). Dimensions of the stem and back plate (with lug) are shown in 
Figure 4 and Table 1. The rigidity of the stem shall be such that the freedom of the 
movement of the plunger is not impaired by clamping the stem of the instrument. 

4.5 Dimensions 

The dial gauge shall conform to the dimensions specified in Figure 4 and Table 1 to 
ensure interchangeability. 

T 

20 
(informative) 

w T 

W Width 

T Thickness 

5 
(informative) 

H Height 

t -~)t---++--I--+-++-
T I 

¢6.5 
(informative) -r-. L.......I-----._+ 

Back plate (with lug) Back plate (without lug) 

a) Vertical (Standard type) 

Figure 4 Dimensions of mechanical dial gauge 
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