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‘ JAPANESE INDUSTRIAL STANDARD JI1S

Newton Gauges B 7433-1989

1. Scope

This Japanese Industrial Standard specifies the Newton gauges to be used
as reference of sphericity and radius of curvature of surfaces of optical parts.

A Remark: The Newton gauges to be used as reference of flatness of optical
parts treat the plane surface as spherical surface with infinitely
, large radius of curvature.

2. Classification

The Newton gauges shall be classified into the following three classes accord-
ing to the division of use.

(1) Calibrating Newton Gauge The calibrating Newton gauge, hereinafter,

' referred to as calibrating gauge, is a pair of concave and convex Newton
gauges with shape and dimensions, sphericity and radius of curvature speci-
fied in 3.(1), 4.1 (1) and 4.2 (1) and shall be used as reference for com-
parative measurement of sphericity and radius of curvature or for calibration
of measuring instrument.

Further, the designation of calibrating gauge (&) shall be 8 kinds
of 10, 20, 50, 100, 200, 500, 1000 and oo.

(2) Basic Newton Gauge The basic Newton gauge, hereinafter, referred to
as basic gauge, is a pair of concave and convex Newton gauges whose
sphericity and radius of curvature have been measured by comparative
measurement with calibrating gauge and whose precision of measurement
for the value of radius of curvature is clearly indicated and is used as
reference for manufacture or inspection of normal-use Newton gauges.

Remark: The basic gauges may be used as calibrating gauges in the case
where they satisfy the conditions of 2.(1).

" ‘ (3) Normal-use Newton Gauges The normal-use Newton gauge, hereinafter,
referred to as "normal gauge", is a Newton gauge with size suiting to
the surface of optical part as the object of inspection whose sphericity
and radius of curvature have been calibrated by basic gauge and is used
in the manufacture and inspection of optical parts.

Applicable Standards:
‘ JIS B 7430-Optical Flats

JIS B 7541-Standard Scales
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3. Shapes and Dimensions

The external peripheral shape of Newton gauge shall be circular and the
dimensions of every part shall be as follows according to the classification of
Newton gauges (see Fig. 1). However, the shape and dimensions of normal-use
gauge are not specified specifically.

Fig. 1.  Shapes
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Enlarged view of part A ‘

(1) Calibrating Gauges The dimensions of calibrating gauge shall comply with

Table 1.
Table 1. Dimensions of Calibrating Gauges
Unit: mm
Designation | Setting range Diameter of external| Effective Thickness
of radius of periphery and ef- diameter of
curvature fective diameter of concave
R R convex surface D surface D, ¢
10 9.8 to 10.2 2 R 18 min. 12 + 0.5 ‘
20 19.6 to 20.4 320 . 30 min. 20 s 1
50 49 to 51 56 53 min.
-0.7
100 98 to 102 80 0 . 76 min. 25 + 1
200 196 to 204 12 108 min.
500 490 to 510
0 145 min.
1000 980 to 1020 150_1 5 32 + 1
(o] o0 -
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Remark: The calibrating gauge with R, 10 shall be extra-semispherical shape
in convex surface. :

(2) Basic Gauges The dimensions of basic gauges shall comply with Table 2.
However, the basic gauge with radius of curvature 12.5 mm or under shall
be extra-semispherical in convex surface.

Table 2. Dimensions of Basic Gauges

Unit: mm
Radius of convature Diameter of external VEff'ective diam- | Thick-
periphery and ef- eter of con- ness
R fective diameter of cave surface
convex surface D D, d
12.5 max. - 2 R 1.8 R min, 12 R
. Over 12.5 up to and incl. 16 25 23 min, . 16
Over 16 up to and incl. 22 32 30 min, :
Over 22 up 'to and incl. 32 40 38 min, “
Over 32 up to and incl. 63 56 53 min.
Over 63 up to and incl. 130 80 76 min. 25
Over 130 up to and incl. 300 112 108 min.
Over 300 150 _ 145 min. 32
4, Precision

4,1  Sphericity  The sphericity of Newton gauges shall be as follows.

. (1) As for the sphericity of calibrating gauge, the deviation from geometrically
correct spherical surface shall be within 0.025 pm.

Remark: The calibrating gauge with R, o« corresponds to the optical flat
with one side grade 0 of JIS B 7430 except the size of external
diameter. '

(2) As for the sphericity of basic gauges, the apparent deviation from spheri-
N cal surface by comparison with calibrating gauge shall be within 0.025 pm
and when the convex and concave surfaces of basic gauge have been
compared with each other, there shall be no difference between both
surfaces exceeding 0.05 pm.:

Further, at the comparison of convex and concave surfaces of basic
gauge, there shall be no difference over 0.025 um in the optional range
with size of 1/2 effective diameter.

Remark: The basic gauge with R corresponds to the optical flat with one
side grade 1 of JIS B 7430 except the size of external diameter.
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(3) As for the sphericity of normal-use gauge, the difference by comparison
with basic gauge within the effective diameter of normal-use gauge or
basic gauge whichever is the smaller shall be within 0.05 um and, more-
over, there shall be no difference exceeding 0.025 um in an optional range
of size of 1/2 of this effective diameter.

Remark: The normal-use gauge with R o corresponds to the optical flat with
the flatness of one side Grade 2 or 3 of JIS B 7430.

4.2 Radius of Curvature The radius of curvature of Newton gauge shall be
designated by the value at temperature 23°C and be as follows.

(1) The radius of curvature of calibrating gauge shall comply with Table 3.

Table 3. Radius of Curvature of Calibrating Gauge

Unit: mm
Designation Radius of curvature Tolerance ’
R, R AR
10 | 9.8 to 10.2 + 0.0005
20 19.6 to 20.4 + 0.001
50 49 to 51 + 0.0015
100 98 to 102 + 0.003
200 196 to 204 + 0.006
500 490 to 510 + 0.02
1000 980 to 1020 + 0.1
(2) The radius of curvature of basic gauge shall comply with Table 4. g
Table 4. Radius of Curvature of Basic Gauge ‘
Unit: mm
Radius of curvature Tolerance(!)
R AR
16 max. + 0.003
Over 16 up to and incl. 300 +2X10~¢ R
Over 300 up to and incl. 750 +3%10~* R
Over 750 +4X10-7 R?

Note (!) The calculated value of AR shall be represented by 1 significant
digit with rounding off the lower digits.
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