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Fire Fighting Sectional Committee, CED 22

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Fire Fighting
Sectional Committee had been approved by the Civil Engineering Division Council.

The Indian Standard IS 7692 : 1993 ‘Headforms for testing of helmets — Specification (first revision)’ specifies
the size and constructional details of headform for use in testing of protective helmets; which is cross-referred in
other helmet standards such as for mountaineers, industrial safety helmets, metal helmets for firefighters,
non-metal helmets for police force, and for motorcycle riders.

This standard on headforms is meant for testing of protective helmet for users of bicycles, skateboard, and roller
skates. This standard provides definitions, characteristics and headform markings, dimensions, tolerances, and
errors to dimensions, etc of ‘full headforms’, ‘half headforms’ and ‘three-quarter headforms’.

Half headforms are usually rigidly mounted (not falling), so consequently their mass is not important and is,
therefore, not specified in this standard.

Three-quarter headforms are also used rigidly mounted but are often used in a falling headform and helmet
assembly arrangement for shock absorption tests, where they are typically supported by means of a ball joint and
cantilever. In such cases, the falling mass comprises that of the headform and of the supporting system. Some
helmet standards specify total falling mass, whereas some specify only the mass of the headform. For this reason,
only the dimensions, not the masses, of the three-quarter headforms are specified in this standard.

Headforms that are intended to be used in rigidly mounted or in guided fall or in free fall systems are also covered
in this standard.

While, earlier, the headforms having nominal sizes specified in millimetres as 500, 520, 540, .......... , 620, the
actual circumferences are closer to five millimetres greater or less than nominal. In this standard therefore, the
size designations have been specified according to the actual nominal circumference, in increments of ten
millimetres (445, 455, 465, ......... , 645).

In order to overcome the problems of tolerancing, spherical coordinate system is introduced namely, using point
‘R’ (the geometric centre) as the datum and then specifying the radius of points on the outer surface of the
headform at various angles measured from point ‘R’. Appropriate tolerances have also been assigned to the radius
and to the angles.

As part of the process, linear regression lines through the existing data sets for head sizes A to O have been
established and the spherical coordinates were specified from the equations of these regression lines. The
coordinates of the new, smaller heads, sizes 445 to 485, were derived by simple scaling of the corresponding
points of head size 495 in proportion to the respective circumferences.

Partly because of the impossibility of assigning these smaller heads code letters less than A, it was decided to
abandon the code letter system of identification. Headforms have been classified according to a size designation,
which corresponds to their circumference.

The spherical coordinates of head sizes 445 to 645 are given in the normative Annex A. The equations, which
define the radii of the spherical coordinates in terms of headform circumference and vertical and horizontal
angles, are given in the informative Annex B.

The composition of the Committee responsible for the for formulation of this standard is given in Annex C.

In the formulation of this standard, considerable assistance was derived from:

EN 960 : 2006 ‘Headforms for use in the testing of protective helmets’.

(Continued on third cover)
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Indian Standard

HEADFORMS FOR TESTING OF HELMETS FOR USERS OF
BICYCLES, SKATEBOARDS, AND ROLLER SKATES —
SPECIFICATION

1 SCOPE

1.1 This standard specifies the dimensional and
constructional details of headforms for use in the
testing of protective helmets used for riders of
bicycles, skateboards, and roller skates.

1.2 The headforms for testing other types of helmets
are covered in IS 7692 and IS 4151.

2 REFERENCES

The standards given below contain provisions which
through reference in this text, constitute provisions
of this standard. At the time of publication, the
editions indicated were valid. All standards are
subject to revision and parties to agreements based
on this standard are encouraged to investigate the
possibility of applying the most recent edition of
these standards:

IS No. Title
IS 4151 : 2015 Protective helmet for two
wheeler riders —
Specification (fourth
revision)
IS 7692 : 1993 Headforms for testing of

helmets —
(first revision)

Specification

3 TERMINOLOGY

For the purposes of this standard, the following
terms and definitions apply.

3.1 AA’ Plane — For a given headform, the
horizontal transverse plane located at a vertical
distance 12.7 mm above and parallel to the
reference plane (see Fig. 1).

NOTE — This plane is deemed to correspond to the level
of the lower edge of the headband of a helmet. It is the basis
upon which the size designation of a helmet may be
specified.

3.2 Basic Plane — For a given headform, the
horizontal plane located at a vertical distance ‘x’
below and parallel to the reference plane
(see Fig. 1).

NOTE — This corresponds to the basic plane of the human
head being the longitudinal plane which passes through the

lower level of the eye orbits and the upper level of the
external opening of the ear canals.

3.3 Central Vertical Axis — Vertical axis lying
along the intersection of the vertical longitudinal
plane and the vertical transverse plane (see Fig. 1).

3.4 Centre of Gravity of the Full Headform
Point G — For a given headform, the point on the
central vertical axis located at a vertical distance ‘z’
below the reference plane, as given in Table 1.

3.5 Centre of Gravity of the Three-Quarter
Headform Point A — For a given headform, the
point on the central vertical axis located in a
headform at a vertical distance 12.7 mm above the
reference plane.

3.6 Circumference, C — For a given headform, the
length of its periphery, measured at the level of the
reference plane (see Fig. 1).

3.7 Crown — Area on the upper, outer surface of a
headform, centred on the central vertical axis.

3.8 Geometric Centre Point R — For a given
headform, the point on the central vertical axis,
located at its intersection with the reference plane.

NOTE — This point is the datum for all the
dimensions given in Annex A.

3.9 Headform — Three-dimensional
approximation of part, or all, of the human head,
excluding facial features and pinnae. Three general
forms are characterized in this standard, namely:

a) Full Headform — Extends from the crown
downwards to below the chin and includes
part of the neck;

b) Three-Quarter Headform — Extends from
the crown downwards at the sides and rear
to below the level of the basic plane; and

¢) Half Headform — Extends from the crown
downwards at the sides and rear to
approximately the level of the basic plane.

3.10 Reference Plane — For a given headform,
when erect, the horizontal plane located at a vertical
distance ‘y’ measured down the central vertical axis

To access Indian Standards click on the link below:
https://www.services.bis.gov.in/php/BIS 2.0/bisconnect/knowyourstandards/Indian standards/isdetails/
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from the centre of the crown (see Fig. 1).

NOTE — All horizontal datum levels are quoted relative to
this plane.

3.11 Size Designation — Circumference of a given
headform, expressed in mm, as shown in Table 1.

3.12 Vertical Longitudinal Plane — For a given
headform, the vertical plane of symmetry,
perpendicular to the reference plane and located
mid-way between the left hand and right-hand
extremities of the headform.

NOTE — This corresponds to the mid-sagittal plane of the
human head.

3.13 Vertical Transverse Plane — For a given
headform, the vertical plane perpendicular to both
the vertical longitudinal plane and the reference
plane and located mid-way between the front and
rear extremities of the headform.

NOTE — This corresponds to the coronal plane of the
human head.

4 REQUIREMENTS

4.1 Materials and General Characteristics

4.1.1 Headforms for Shock Absorption and
Penetration Tests, with Falling Headform/Helmet
Assembly

4.1.1.1 The headforms shall be made of metal and,
together with any means for their support, shall

exhibit no resonance below a frequency of 2 000 Hz.

41.1.2 Full headforms shall have the

following characteristics:

a) The centre of gravity shall be located
within a 10 mm radius of point G on the
central vertical axis;

b) A facility for attaching an accelerometer
shall be incorporated such that, with the
headform in any angular orientation, the
respective  sensitive axes of the
accelerometer shall pass within 10 mm of
point G; and

c) The appropriate mass, is specified in
Table 1.

4.1.1.3 Three-quarter headforms shall have the
following characteristics:

a) The centre of gravity shall be located
within a 10 mm radius of point A on the
central vertical axis; and

b) A facility for attaching an accelerometer
shall be incorporated within the headform
or its means of support, such that, with the
headform in any angular orientation, the
respective  sensitive axes of the
accelerometer shall pass within 10 mm of
point A.

NOTES

1 For this type of test, full and three-quarter headforms
may be specified in the respective helmet standard.

2 The geometry of the half headform does not
facilitate its use for this type of test.

3 Care should be taken to ensure that the total mass of
the headform, when fitted with the accelerometer and
its means of attachment, falls within any tolerances
specified in either this standard or the respective
helmet standard, as appropriate.
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FIG. 1 PRINCIPAL PLANES AND REFERENCE POINTS OF A HEADFORM
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Table 1 Dimensions for Figure 1 and Headform Masses
(Clauses 3.4, 3.11 and 4.1.1.2)

SI No. Size Designation Dimension Mass
-~ % N g
h X y z
mm mm mm mm

1) @) ®) (4) (©) (6) ()
i) 445 108.5 21.0 81.7 9.9 -
i) 455 110.6 215 83.3 10.1 1970+ 75
iii) 465 112.7 22.0 84.8 10.4 -
iv) 475 114.8 22.5 86.4 10.6 -
V) 485 116.9 23.0 88.0 10.8 -
vi) 495 (A) 119.0 235 89.7 11.1 3100 + 100
vii) 505 121.1 24.0 91.2 11.3 -
viii) 515 (C) 123.2 24.5 92.7 11.5 -
iX) 525 125.3 25.0 94.5 11.7 -
X) 535 (E) 127.4 255 96.0 11.9 4100 + 120
Xi) 545 129.5 26.0 97.5 121 -
Xii) 555 (G) 131.6 26.5 99.1 12.3 -
Xiii) 565 133.7 27.0 100.8 125 -
Xiv) 575 (J) 135.8 275 102.4 12.7 4700 + 140
XV) 585 (K) 137.9 28.0 103.9 12.9 -
XVi) 595 140.0 28.5 105.4 131 -
Xvii) 605 (M) 142.1 29.0 107.2 13.3 5600 + 160
Xviii) 615 144.2 29.5 108.7 135 -
Xix) 625 (O) 146.3 30.0 110.2 13.7 6 100 + 180
XX) 635 148.4 30.5 111.8 13.9 -
XXi) 645 (Q) 150.5 31.0 1135 14.1 -

4.1.2 Headforms for Shock Absorption and
Penetration Tests, with Rigidly Mounted (Not
Falling) Headform/ Helmet Assembly

The headforms shall be made of a rigid material
which does not affect the measurements of shock
absorption or penetration (for example, wood). The
headforms, together with their means of support,
shall exhibit no resonance below a frequency of
2 000 Hz.

NOTE — For this type of test, full, three-quarter and half

headforms may be specified in the respective helmet
standard.

4.1.3 Headforms for Geometric Examination or
Positional Marking of the Helmet

The headforms shall be made of any suitable
material.

4.1.4 Headforms for Other Tests

When a test requires the headform to be made from
a specific material or to possess specific material
characteristics (for example, thermal or electrical
conductivity, thermal capacity, etc), these materials
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and characteristics shall be as specified in the
relevant helmet standard.

4.2 Dimensions

The outer surface of each headform shall lie within
the locus of the coordinates given in Annex A.
Between coordinate points, the outer surface of the
headform shall be curved and smooth.

NOTE — The exact geometry of the surface between the

specified coordinates may be determined, for example, by a
fifth order spline function.

5 MARKING

5.1 Headforms for geometric examination or
positional marking of the helmet shall be marked
with:

a) size designation of the headform;

b) reference plane;

¢) basic plane;
d) vertical longitudinal plane; and

e) vertical transverse plane.

5.2 All other headforms shall be marked, at least,
with the size designation of the headform.

NOTE — Other marking may be required by specific
helmet standards.

5.3 BIS Certification Marking

The product(s) conforming to the requirements of
this standard may be certified as per the conformity
assessment schemes under the provisions of the
Bureau of Indian Standards Act, 2016 and the
Rules and Regulations framed thereunder, and the
revolving branches may be marked with the
Standard Mark.
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ANNEX A
(Foreword, clauses 3.8 and 4.2)

SPHERICAL COORDINATES

A-1 The spherical coordinates as given in Table 2 to Table 22 shall apply, see Fig. 2 for radii, angle V, and angle
H of a headform.

RADII

/ REFERENCE PLANE

\ CENTRAL VERTICAL AXIS

FIG. 2 RADII, ANGLE H, AND ANGLE V OF A HEADFORM
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Table 2 Spherical Coordinates for Full Headform of Size 445

(Clause A-1)

SI No. 445 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° | 120° | 135° | 150° | 165° | 180°
) 2 @) 4) (%) (6) () ®) 9) (10) (11) (12) (13) | (14 (15) | (16)
i) Angle V above 90° 803 | 80.3 | 80.3 | 8.3 | 8.3 | 8.3 | 8.3 | 8.3 | 80.3 | 803 | 803 | 803 | 80.3
80° 793 | 791 | 791 | 792 | 794 | 798 | 79.8 | 801 | 808 | 810 | 81.6 | 8.7 | 816
70° 789 | 788 | 788 | 788 | 786 | 786 | 787 | 795 | 807 | 819 | 828 | 831 | 830
60° 796 | 796 | 796 | 787 | 775 | 767 | 769 | 781 | 798 | 821 | 836 | 838 | 838
50° 808 | 807 | 808 | 784 | 757 | 742 | 742 | 759 | 782 | 813 | 837 | 838 | 837
40° 813 | 811 | 8.0 | 771 | 732 | 710 | 709 | 729 | 759 | 797 | 830 | 831 | 831
30° 80.7 | 805 | 798 | 747 | 699 | 674 | 671 | 694 | 731 | 774 | 814 | 820 | 822
20° 794 | 790 | 775 | 716 | 663 | 636 | 634 | 660 | 698 | 746 | 793 | 808 | 812
10° 785 | 775 | 753 | 688 | 635 | 606 | 605 | 632 | 667 | 717 | 769 | 796 | 80.1
i) Reference plane 0° 790 | 774 | 744 | 676 | 624 | 597 | 595 | 62.0 | 657 | 705 | 753 | 784 | 79.0
iii) Angle V below 10° 802 | 793 | 754 | 67.7 | 620 | 599 | 59.9 | 618 | 648 | 692 | 728 | 753 | 75.7
20° 840 | 8.1 | 773 | 692 | 628 | 598 | 575 | 59.6 | 622 | 66.1 | 69.6 | 71.8 | 723
30° 912 | 925 | 807 | 714 | 659 | 633 | 577 | 591 | 619 | 656 | 688 | 70.4 | 69.9
40° 103.1 | 1045 | 886 | 778 | 709 | 651 | 617 | 623 | 645 | 673 | 695 | 704 | 69.6
46° 1137 | 1152 | 939 | 834 | 762 | 688 | 663 | 668 | 684 | 704 | 718 | 726 | 723
50° 1101 | 1112 | 974 | 870 | 812 | 736 | 708 | 715 | 725 | 743 | 752 | 761 | 763
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Table 2 (Concluded)
SI No. 445 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

() ) ®) (4) (®) (6) () (8) 9) (1) | Ay | 12 | 13) | 14 | (15 | 16
52° 107.2 | 1083 | 975 88.6 84.2 76.4 735 74.4 75.3 76.9 77.8 78.7 79.2

55° 103.3 | 1043 | 96.2 89.0 84.2 80.2 78.6 79.7 80.5 82.0 82.8 84.0 84.7

60° 97.6 98.4 94.4 88.2 89.5 89.6 90.1 915 92.6 94.1 95.0 96.6 97.6

65° 101.7 | 103.5 | 100.6 | 1019 | 1055 | 1056 | 106.8 | 108.4 | 109.7 | 111.6 | 112.7 | 1144 | 1153

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.
NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

Table 3 Spherical Coordinates for Full Headform of Size 455

(Clause A-1)
sl No. 455 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180°
1) ) @) (4) (®) (6) @) (8) 9) (10) | @11 | @12 (13) (14) (15) (16)

i) Angle V above 90° 82.1 82.1 82.1 82.1 82.1 82.1 82.1 82.1 82.1 82.1 82.1 82.1 82.1

80° 81.1 80.9 80.9 81.0 81.2 81.6 81.6 81.9 82.6 82.8 83.4 83.5 83.5

70° 80.6 80.6 80.6 80.6 80.4 80.3 80.5 81.3 825 83.7 84.7 84.9 84.9
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Table 3 (Continued)

S| No. 455 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° | 105° | 120° | 135° | 150° | 165° | 180°
@ ) 3) 4) ®) (6) (7 ) ©) (10) | 1y | (@12 (13) (14) (15) (16)
60° | 814 | 814 81.4 80.5 79.2 784 | 786 | 799 | 816 | 839 855 | 85.7 85.6
50° | 826 | 825 82.6 80.1 77.4 759 | 759 | 776 | 800 | 83.1 856 | 85.7 85.6
40° | 831 | 830 82.8 78.9 74.8 726 | 725 | 745 | 776 | 815 848 | 85.0 85.0
30° | 825 | 823 81.6 76.4 715 689 | 687 | 710 | 747 | 79.1 832 | 839 84.1
20° | 812 | 80.7 79.3 733 67.8 651 | 649 | 675 | 714 | 76.2 81.0 | 826 83.0
10° | 803 | 79.2 77.0 70.3 64.9 620 | 619 | 646 | 682 | 73.3 787 | 813 81.9
if) Reference plane | e 80.7 | 79.1 76.1 69.1 63.8 611 | 609 | 634 | 672 | 721 770 | 80.1 80.7
i) Angle Vbelow | 10° | 820 | 81.1 77.1 69.2 63.4 612 | 613 | 632 | 662 | 707 744 | 770 77.4
20° | 859 | 87.0 79.1 70.7 64.3 612 | 587 | 610 | 636 | 67.6 711 | 734 73.9
30° | 932 | 945 825 73.0 67.3 648 | 590 | 605 | 633 | 67.1 704 | 72,0 71.4
40° | 1054 | 1069 | 90.6 795 725 666 | 631 | 637 | 660 | 689 710 | 72.0 71.2
46° | 1162 | 117.8 | 96.0 85.3 77.9 704 | 678 | 683 | 69.9 | 720 735 | 743 74.0
50° | 1126 | 113.7 | 99.6 89.0 83.1 752 | 724 | 731 | 742 | 759 769 | 778 78.0
52° | 109.6 | 110.7 | 99.7 90.6 86.1 781 | 752 | 761 | 770 | 786 795 | 805 80.9
55° | 1056 | 106.6 | 98.3 | 91.0 86.1 820 | 804 | 815 | 824 | 838 846 | 858 86.6
60° | 998 | 100.6 | 965 | 90.2 | 915 917 | 921 | 935 | 947 | 96.2 972 | 9858 99.8
65° | 1040 | 105.8 | 102.9 | 104.2 | 107.9 | 108.0 | 109.2 | 110.8 | 1122 | 1141 | 1152 | 1170 | 117.9

V = Vertical angle above or below the reference plane.
H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.
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Table 3 (Concluded)

S| No. 455 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
@) ) @) (4) (®) (6) () ®) 9) (109 | a1 | @12 (13) (14) (15) (16)

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.
Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.
The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

Table 4 Spherical Coordinates for Full Headform of Size 465

(Clause A-1)
SI No. 465 Radii (in mm) for the Angle H

0° 15° 30° 45° | 60° 75° 90° | 105° | 120° | 135° | 150° | 165° | 180°

1) (2) 3 4) () (6) (7 8 ) (100 | 11 | (12) (13) (14) (15) (16)
i) Angle V above 90° 839 | 839 | 839 | 839 | 839 | 839 | 839 | 839 | 839 | 839 | 839 | 839 | 839
80° 829 | 826 | 826 | 828 | 830 | 833 | 834 | 837 | 844 | 846 | 853 | 854 | 853

70° 824 | 823 | 824 | 824 | 822 | 821 | 823 | 830 | 844 | 855 | 866 | 868 | 86.7

60° 832 | 831 | 832 | 823 | 810 | 802 | 804 | 816 | 834 | 858 | 87.4 | 876 | 875

50° 844 | 843 | 844 | 819 | 792 | 776 | 776 | 793 | 817 | 850 | 875 | 875 | 875

40° 849 | 848 | 846 | 806 | 765 | 742 | 741 | 762 | 793 | 833 | 86.7 | 868 | 86.9

30° 843 | 842 | 834 | 781 | 730 | 704 | 702 | 726 | 763 | 809 | 851 | 857 | 859

20° 830 | 825 | 810 | 749 | 693 | 665 | 663 | 69.0 | 729 | 77.9 | 828 | 844 | 848

10° 821 | 809 | 787 | 718 | 663 | 634 | 633 | 661 | 697 | 750 | 804 | 831 | 837

i) Reference plane 0° 825 | 809 | 777 | 707 | 652 | 624 | 622 | 648 | 687 | 737 | 787 | 819 | 825
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Table 4 (Concluded)

Sl No. 465 Radii (in mm) for the Angle H
0° 15° 30° 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180°
1) (2) 3) 4) ) (6) (7 8 ) (100 | 11 | (12) (13) (14) (15) (16)
iii) Angle V below 10° 838 | 829 | 788 | 707 | 648 | 625 | 626 | 646 | 677 | 723 | 761 | 787 | 79.1
20° 878 | 890 | 808 | 723 | 657 | 625 | 600 | 623 | 650 | 69.1 | 727 | 750 | 755
30° 953 | 966 | 843 | 746 | 688 | 662 | 603 | 61.8 | 647 | 685 | 719 | 735 | 73.0
40° 107.7 | 109.2 | 92,6 | 813 | 741 | 680 | 644 | 651 | 67.4 | 704 | 726 | 736 | 727
46° 1188 | 1204 | 982 | 871 | 796 | 719 | 693 | 69.8 | 714 | 736 | 751 | 759 | 756
50° 115.1 | 1162 | 1018 | 909 | 849 | 769 | 740 | 747 | 758 | 776 | 786 | 795 | 7938
52° 1120 | 1131 | 101.9 | 926 | 880 | 798 | 769 | 77.7 | 787 | 804 | 812 | 823 | 827
55° 107.9 | 109.0 | 1005 | 93.0 | 88.0 | 838 | 822 | 833 | 842 | 857 | 865 | 877 | 885
60° 102.0 | 1029 | 986 | 922 | 935 | 937 | 941 | 956 | 96.7 | 983 | 99.3 | 100.9 | 102.0
65° 106.3 | 108.1 | 1051 | 1065 | 110.3 | 110.3 | 111.6 | 113.3 | 1147 | 1166 | 117.8 | 1196 | 1205

V = Vertical angle above or below the reference plane.
H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.
Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

Radii in mm, with a tolerance of = 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.
The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.
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Table 5 Spherical Coordinates for Full Headform of Size 475

(Clause A-1)

S| No. 475 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
1) ) ®) (4) ©) (6) () (8) 9) (109 | (11 | 12 | 1) | (14 | 19
i) Angle V above 90° 85.7 85.7 85.7 85.7 85.7 85.7 85.7 85.7 85.7 85.7 85.7 85.7 85.7
80° 84.7 84.4 84.4 84.6 84.8 85.1 85.2 85.5 86.2 86.5 87.1 87.2 87.2
70° 84.2 84.1 84.1 84.1 83.9 83.9 84.1 84.8 86.2 87.4 88.4 88.6 88.6
60° 85.0 84.9 85.0 84.0 82.7 81.9 82.1 83.4 85.2 87.6 89.2 89.5 89.4
50° 86.2 86.1 86.2 83.7 80.9 79.2 79.2 81.0 83.5 86.8 89.3 89.4 89.4
40° 86.8 86.6 86.5 82.3 78.1 75.8 75.7 77.8 81.0 85.1 88.6 88.7 88.7
30° 86.2 86.0 85.2 79.8 74.6 71.9 71.7 74.1 78.0 82.6 86.9 87.6 87.8
20° 84.8 84.3 82.8 76.5 70.8 67.9 67.7 70.4 74.5 79.6 84.6 86.2 86.6
10° 83.8 82.7 80.4 734 67.7 64.7 64.6 67.5 71.2 76.6 82.1 84.9 85.5
ii) Reference plane 0° 84.3 82.6 79.4 72.2 66.6 63.8 63.5 66.2 70.2 75.2 80.4 83.6 84.3
iii) Angle V below 10° 85.6 84.7 80.5 72.3 66.2 63.9 64.0 66.0 69.1 73.8 7.7 80.4 80.9
20° 89.7 90.9 82.6 73.8 67.1 63.9 61.3 63.7 66.4 70.6 74.3 76.6 77.2
30° 97.3 98.7 86.1 76.2 70.3 67.6 61.6 63.1 66.1 70.0 735 75.1 74.6
40° 110.1 111.5 94.5 83.0 75.7 69.5 65.8 66.5 68.9 71.9 74.1 75.2 74.3
46° 121.4 123.0 100.3 89.0 81.3 735 70.8 71.3 73.0 75.2 76.7 77.5 77.2
50° 1175 118.7 104.0 92.9 86.7 78.5 75.5 76.3 77.4 79.3 80.3 81.3 81.5
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Table 5 (Concluded)
SI No. 475 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
1 ) 3 4) ®) (6) () (8) ) (10) | (A1 | (12) | (13) | (14) | (19)
52° 1144 115.6 104.1 94.6 89.9 81.5 78.5 79.4 80.4 82.1 83.0 84.0 84.5
55° 110.2 111.3 102.6 95.0 89.9 85.6 83.9 85.0 86.0 87.5 88.3 89.6 90.4
60° 104.2 105.1 100.8 94.1 95.5 95.7 96.2 97.6 98.8 | 100.4 | 1014 | 103.1 | 1041
65° 108.6 110.5 107.4 | 108.8 | 112.6 | 112.7 | 114.0 | 1157 | 117.1 | 119.2 | 120.3 | 1221 | 1231
V = Vertical angle above or below the reference plane.
H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.
Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.
Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.
The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.
NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.
Table 6 Spherical Coordinates for Full Headform of Size 485
(Clause A-1)
SI No. 485 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° | 150° 165° 180°
1) ) @) (4) ®) (6) (7 (C)) 9) (10) | (1) | (12 | (13) | (14) (15)
i) Angle V above 90° 87.5 87.5 87.5 87.5 87.5 87.5 87.5 87.5 87.5 875 | 875 87.5 87.5
80° 86.4 86.2 86.2 86.3 86.5 86.9 87.0 87.3 88.0 88.3 | 88.9 89.0 89.0
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Table 6 (Continued)
SI No. 485 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° | 150° 165° 180°

1) ) @) (4) (®) (6) (@) (8) 9) (10 | 11 | (12 | 13) | (14 (15)
70° 86.0 85.9 85.9 85.9 85.7 85.6 85.8 86.6 88.0 89.2 | 90.3 90.5 90.5

60° 86.8 86.7 86.8 85.8 84.5 83.6 83.8 85.1 87.0 89.4 | 911 913 91.3

50° 88.0 87.9 88.0 85.4 82.6 80.9 80.9 82.7 85.2 88.6 | 91.2 91.3 91.3

40° 88.6 88.4 88.3 84.1 79.8 77.4 77.3 79.5 82.7 86.9 | 904 90.6 90.6

30° 88.0 87.8 87.0 815 76.2 734 73.2 75.7 79.6 843 | 88.7 89.4 89.6

20° 86.6 86.0 84.5 78.1 72.3 69.3 69.1 71.9 76.1 81.3 | 86.4 88.0 88.4

10° 85.6 84.4 82.1 74.9 69.2 66.1 66.0 68.9 72.7 78.2 | 838 86.7 87.2

i) Reference plane 0° 86.0 84.4 81.1 73.7 68.1 65.1 64.9 67.6 71.6 76.8 82.1 85.4 86.0
iii) Angle V below 10° 87.4 86.5 82.2 73.8 67.6 65.2 65.3 67.4 70.6 754 | 793 82.1 82.6
20° 91.6 92.8 84.3 75.4 68.5 65.2 62.6 65.0 67.8 721 | 758 78.2 78.8

30° 99.4 100.8 87.9 77.8 71.8 69.0 62.8 64.4 67.5 715 | 75.0 76.7 76.2

40° 1124 | 1139 96.5 84.8 77.3 71.0 67.2 67.9 70.3 734 | 75.7 76.8 75.9

46° 1239 | 1256 | 1024 90.9 83.0 75.0 72.3 72.8 74.5 76.8 | 783 79.2 78.8

50° 120.0 | 121.2 | 106.2 94.9 88.5 80.2 77.1 77.9 79.1 81.0 | 82.0 83.0 83.2

52° 116.8 | 118.0 | 106.3 96.6 91.8 83.2 80.2 81.1 82.1 83.8 | 84.7 85.8 86.3

55° 1125 | 113.7 | 1048 97.0 91.8 87.4 85.7 86.8 87.8 89.4 | 90.2 915 92.3

60° 106.4 | 107.3 | 1029 96.1 97.6 97.7 98.2 99.7 | 100.9 | 102.6 | 103.6 | 105.3 106.3

65° 1109 | 1128 | 109.6 | 111.1 | 115.0 | 1151 | 1164 | 118.1 | 119.6 | 121.7 | 122.8 | 1247 125.7
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Table 6 (Concluded)
SI No. 485 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° | 150° 165° 180°
1) ) ®) (4) (®) (6) @) (8) 9) (100 | 11 | 120 | (13) | (14 (15)
V = Vertical angle above or below the reference plane.
H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.
Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.
Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.
The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.
NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.
Table 7 Spherical Coordinates for Full Headform of Size 495
(Clause A-1)
S| No. 495 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° | 120° | 135° | 150° 165° 180°
1) ) @) (4) ©) (6) (@) 8) 9) (100 | (11) | (12) | (13) | (14) (15) (16)
i) Angle V above 90° 89.3 89.3 89.3 89.3 89.3 89.3 89.3 89.3 89.3 89.3 89.3 89.3 89.3
80° 88.2 88.0 88.0 88.1 88.3 88.7 88.8 89.1 89.8 90.1 90.8 90.9 90.8
70° 87.7 87.7 87.7 87.7 87.5 87.4 87.6 88.4 89.8 91.1 92.1 924 92.3
60° 88.5 88.5 88.6 87.6 86.2 85.3 85.6 86.9 88.8 91.3 93.0 93.2 93.2
50° 89.8 89.8 89.8 87.2 84.3 82.6 82.6 84.4 87.0 90.4 93.1 93.2 93.2
40° 90.4 90.3 90.1 85.8 81.4 79.0 78.9 81.1 84.4 88.7 92.3 924 925
30° 89.8 89.6 88.8 83.1 77.8 74.9 747 77.2 81.3 86.1 90.5 91.3 915
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Table 7 (Concluded)

SI No. 495 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° | 120° | 135° | 150° 165° 180°
) ) @) (4) () (6) () ®) 9) (10 | Ay | 12 | 13) | (14) (15) (16)
20° 88.4 87.8 86.2 79.7 73.8 70.8 70.6 734 | 776 | 829 | 882 89.9 90.3
10° 87.4 86.2 83.8 76.5 70.6 67.4 67.3 70.3 742 | 798 | 85.6 88.5 89.0
i) Reference plane 0° 87.8 86.1 82.7 75.2 69.5 66.4 66.2 69.0 | 73.1 | 784 | 8338 87.2 87.8
iii) Angle V below 10° 89.2 88.2 83.9 75.3 69.0 | 66.6 66.6 68.8 720 | 77.0 | 81.0 83.8 84.3
20° 93.5 94.7 86.0 77.0 69.9 66.6 63.9 66.3 69.2 | 735 | 774 79.8 80.4
30° 101.4 | 1029 | 89.38 79.4 73.3 70.5 64.1 65.8 689 | 73.0 | 765 78.3 77.7
40° 1147 | 116.2 | 985 86.5 78.9 72.4 68.6 69.3 718 | 749 | 773 78.4 77.4
46° 126.5 | 128.2 | 1045 92.8 84.8 76.6 73.7 74.3 76.0 | 784 | 79.9 80.8 80.5
50° 1225 | 123.7 | 1084 96.8 90.4 | 81.9 78.7 79.5 80.7 | 826 | 837 84.7 84.9
52°¢ 119.3 | 1204 | 108.5 98.6 93.7 | 85.0 81.8 82.7 838 | 855 | 86.5 87.6 88.1
55°¢ 1149 | 116.0 | 107.0 99.0 93.7 | 89.2 87.5 88.6 89.6 | 91.2 | 921 93.4 94.2
60° 108.6 | 109.5 | 105.0 98.1 99.6 | 99.7 | 100.2 | 101.8 | 103.0 | 104.7 | 105.7 | 107.5 108.5
65° 113.2 1151 111.9 1134 | 1174 | 1175 118.8 | 120.6 | 122.1 | 124.2 | 1254 127.3 128.3

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.
NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.
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Table 8 Spherical Coordinates for Full Headform of Size 505

(Clause A-1)

Sl No. 505 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
) ) ®) (4) ©) (6) ) (®) 9) (10) 11) (12) | (13) | (14 (15)
i) Angle V above 90° 90.9 90.9 90.9 90.9 909 | 90.9 90.9 90.9 90.9 90.9 90.9 90.9 90.9
80° 89.8 89.6 89.6 89.7 90.0 90.3 90.4 90.8 91.4 91.7 92.4 92.5 92.5
70° 89.3 89.3 89.3 89.3 89.1 89.0 89.2 90.0 91.4 92.7 93.8 94.0 94.0
60° 90.1 90.1 90.1 89.2 87.8 | 87.0 87.2 88.5 90.4 92.9 94.6 94.9 94.8
50° 91.4 91.4 91.4 88.8 85.9 84.2 84.2 86.0 88.6 92.0 94.7 94.8 94.8
40° 92.0 91.9 91.7 87.4 83.0 80.6 80.5 82.7 86.1 90.3 93.9 94.1 94.1
30° 91.4 91.2 90.4 84.8 79.4 76.6 76.4 78.9 82.9 87.7 92.2 92.9 93.1
20° 90.0 89.4 87.9 81.3 75.5 72.4 72.2 75.0 79.3 84.6 89.8 91.5 91.9
10° 89.0 87.8 85.4 78.1 72.2 69.1 69.0 72.0 75.9 81.4 87.2 90.1 90.7
i) Reference plane 0° 89.4 87.7 84.4 76.8 71.1 68.1 67.8 70.5 74.7 80.0 85.4 88.8 89.4
iii) Angle V below 10° 90.9 89.9 85.4 76.7 70.2 67.8 67.9 70.0 73.3 78.3 82.4 85.3 85.8
20° 95.2 96.4 87.6 78.3 71.2 67.8 65.1 67.5 70.4 74.9 78.8 81.3 81.9
30° 103.3 | 104.7 91.4 80.8 74.6 71.7 65.3 67.0 70.1 74.3 77.9 79.7 79.1
40° 116.8 | 118.3 | 100.3 88.1 80.3 73.8 69.8 70.6 73.1 76.3 78.7 79.8 78.8
46° 128.8 | 130.5 | 106.4 94.4 86.3 77.9 75.1 75.7 77.4 79.8 81.3 82.3 81.9
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Table 8 (Concluded)

Radii (in mm) for the Angle H

Sl No. 505
0° 15° | 30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180°
@) @ ®) Q) ®) (€) @ ®) ©) ) | ay | 12 | @3 | Q4 | 15
50° 124.6 | 1256 | 1103 | 985 | 920 | 833 | 801 | 810 | 821 | 841 | 852 | 862 | 864
52° 1213 | 1223 | 1104 | 1003 | 954 | 864 | 833 | 843 | 853 | 87.1 | 880 | 89.1 | 89.6
55° 116.8 | 117.7 | 1089 | 100.7 | 953 | 90.8 | 89.0 | 90.3 | 912 | 929 | 937 | 950 | 95.9
60° 1104 | 111.1 | 1069 | 99.8 | 101.3 | 1015 | 102.0 | 103.6 | 104.8 | 106.5 | 107.6 | 109.4 | 110.5
65° 1149 | 116.6 | 1139 | 1153 | 119.4 | 119.6 | 120.9 | 122.8 | 1243 | 1264 | 127.6 | 129.5 | 130.6

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.
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Table 9 Spherical Coordinates for Full Headform of Size 515
(Clause A-1)

S| No. 515 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

(1) ) ) (4) ®) (6) U] ®) ) (10) | (11) (12) (13) (14) | (15 | (16)

i) Angle V above 90° 925 925 925 925 925 92.5 925 925 925 925 925 925 925

80° 91.4 91.2 91.2 91.3 91.6 92.0 92.0 92.4 93.1 93.4 94.0 94.1 941

70° 90.9 90.9 90.9 90.9 90.7 90.6 90.8 91.6 93.0 94.3 95.4 95.6 95.6

60° 91.7 91.7 91.7 90.8 89.5 88.6 88.8 90.1 92.0 945 96.3 96.5 96.4

50° 93.0 93.0 93.0 90.4 87.5 85.8 85.8 87.7 90.3 93.7 96.4 96.4 96.4

40° 93.6 93.5 93.3 89.0 84.7 82.3 82.2 84.4 87.7 91.9 95.5 95.7 95.7

30° 93.0 92.8 92.0 86.4 81.0 78.2 78.0 80.5 84.6 89.3 93.8 945 94.7

20° 91.6 91.0 89.5 83.0 77.1 74.1 73.9 76.7 80.9 86.2 91.4 93.1 93.5

10° 90.6 89.4 87.1 79.8 73.9 70.8 70.6 73.6 77.5 83.1 88.9 91.7 92.3

i) Reference plane 0° 91.1 89.4 86.0 78.4 72.7 69.7 69.4 72.1 76.3 81.6 87.0 90.4 91.1

iii) Angle V below 10° 92.5 91.5 86.9 78.0 71.4 69.0 69.1 71.2 74.6 79.7 83.9 86.8 87.3

20° 96.9 98.1 89.1 79.7 724 69.0 66.2 68.7 71.7 76.2 80.2 82.7 83.3

30° 105.2 | 106.6 | 93.0 82.3 75.9 73.0 66.5 68.2 71.4 75.6 79.3 81.1 80.5

40° 118.9 | 1204 | 102.1 89.6 81.7 75.1 71.1 71.8 74.3 77.6 80.0 81.2 80.2

46° 131.1 | 1328 | 108.2 96.1 87.8 79.3 76.4 77.1 78.7 81.2 82.8 83.7 83.3

50° 126.7 | 127.6 | 112.3 | 100.3 93.6 84.7 81.6 82.4 83.6 85.6 86.7 87.7 87.9
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Table 9 (Concluded)

S| No. 515 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

(1) () 3) (4) ®) (6) U] (®) ©) 10) | (1) (12) (13) (14) | (15 | (16)

52° 123.3 | 124.1 | 1124 | 102.1 97.1 87.9 84.8 85.8 86.8 88.6 89.6 90.7 91.2

55° 118.7 | 119.5 | 110.8 | 1024 97.0 92.3 90.6 91.9 92.8 94.5 95.3 96.7 97.6

60° 112.2 | 112.7 | 108.7 | 1015 103.0 103.2 | 103.8 | 105.5 106.7 108.4 109.4 111.3 112.4

65° 116.7 | 118.1 | 1158 | 1173 1214 121.7 | 123.0 | 125.0 126.5 128.6 129.8 131.8 132.9

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

Table 10 Spherical Coordinates for Full Headform of Size 525

(Clause A-1)
SI No. 525 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° | 165° 180°
1) ) @) (4) () (6) () (@) 9) (10 | 11 | 12 | (13) | (14 | (15 | (16)
i) Angle V above 90° 94.2 94.2 94.2 94.2 94.2 94.2 | 94.2 94.2 94.2 94.2 942 | 94.2 94.2
80° 93.0 92.9 92.8 93.0 93.2 936 | 93.6 94.0 94.7 95.0 956 | 95.7 95.7
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Table 10 (Continued)
SI No. 525 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° | 165° 180°

1) ) @) (4) () (6) (@) (8) 9) (10 | 11 | 12 | (13) | (14) | (15 | (16)
70° 92.5 92,5 92.5 92.5 92.3 922 | 924 93.2 94.6 95.9 97.0 | 97.3 97.2

60° 93.3 93.3 93.3 92.5 91.1 90.2 | 904 91.7 93.6 96.1 979 | 981 98.0

50° 94.6 94.6 94.6 92.1 89.1 874 | 875 89.3 91.9 95.3 98.0 | 98.1 98.0

40° 95.2 95.1 94.9 90.6 86.3 839 | 838 86.0 89.4 93.5 97.1 | 97.3 97.3

30° 94.6 94.4 93.6 88.0 82.7 799 | 79.7 82.2 86.2 91.0 954 | 96.1 96.3

20° 93.2 92.7 91.2 84.6 78.8 758 | 75.6 78.3 82.6 87.9 93.1 | 947 95.1

10° 92.2 91.1 88.8 81.4 75.5 724 | 723 75.2 79.2 84.7 90.5 | 933 93.9

i) Reference plane 0° 92.7 91.0 87.6 80.1 74.3 71.3 71.0 73.7 77.9 83.2 88.6 92.0 92.7
iii) Angle V below 10° 94.1 93.1 88.4 79.3 72.6 70.2 | 70.3 725 75.9 81.1 85.3 | 88.3 88.8
20° 98.6 99.8 90.7 81.1 73.7 702 | 674 69.9 73.0 775 816 | 84.2 84.8

30° 107.0 | 108.4 94.6 83.7 77.2 742 | 67.6 69.4 72.6 76.9 80.7 | 825 81.9

40° 121.0 | 1225 103.8 91.2 83.1 76.4 | 723 73.1 75.6 79.0 814 | 826 815

46° 1334 | 1351 110.1 97.7 89.3 80.7 | 77.7 78.4 80.1 82.6 842 | 85.1 84.8

50° 128.8 | 129.5 114.2 102.0 95.2 86.2 | 83.0 83.9 85.0 87.1 88.2 | 89.2 89.4

52° 125.3 | 126.0 114.3 103.9 98.7 89.4 | 86.2 87.3 88.3 90.2 91.1 | 922 92.8

55° 120.6 | 121.2 112.6 104.1 98.6 939 | 922 935 94.5 96.1 97.0 | 984 99.2

60° 114.0 | 1143 110.6 103.2 104.7 | 105.0 | 1056 | 1074 | 108.6 | 110.3 | 111.3 | 113.2 | 1143

65° 1184 | 119.6 117.8 119.3 | 1235 | 1238 | 125.2 | 127.2 | 128.7 | 130.8 | 132.0 | 134.1 | 135.2
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Table 10 (Concluded)

SI No. 525 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° | 165° 180°
1) ) @) (4) () (6) () (@) 9) (10 | 11 | 12 | (13) | (14 | (15 | (16)

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.
NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

Table 11 Spherical Coordinates for Full Headform of Size 535
(Clause A-1)

SI No. 535 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

@ O] ©) (4) ®) (6) ™ | ® ©) (10 | 1) | (12) (13) (14) | (15 | (16

i) Angle V above 90° 95.8 958 | 958 | 958 | 9558 95.8 958 | 95.8 95.8 95.8 95.8 95.8 95.8

80° 94.6 94.5 945 | 946 | 94.8 95.2 95.2 | 95.6 96.3 96.6 97.3 97.3 97.4

70° 94.1 941 | 941 | 942 | 94.0 93.9 941 | 9438 96.2 97.6 98.7 98.9 98.9

60° 94.9 949 | 949 | 941 | 927 91.8 920 | 933 95.2 97.7 99.5 99.7 99.7

50° 96.2 96.2 96.2 93.7 | 90.7 89.1 89.1 | 90.9 93.5 96.9 99.6 99.7 99.6

40° 96.8 96.7 | 965 | 923 | 87.9 855 854 | 87.6 91.0 95.1 98.8 98.9 98.9

30° 96.2 96.0 | 952 | 89.6 | 843 81.5 81.3 | 838 87.8 92.6 97.0 97.7 97.9
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Table 11 (Concluded)

SI No. 535 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

@ ) ®) (4) ©) (6) 7 | ® 9) (10 | 11 | (12 (13) (14 (15) (16)
20° 94.8 94.3 92.8 86.2 | 804 77.4 77.2 | 80.0 84.2 89.5 94.7 96.3 96.7

10° 93.8 92.7 90.4 83.1 77.2 74.1 73.9 76.8 80.8 86.4 92.2 94.9 95.5

ii) Reference plane 0° 94.3 926 | 89.3 | 817 | 759 72.9 726 | 75.3 | 79.6 84.9 90.3 93.6 94.3
iii) Angle V below 10° 95.8 94.8 89.9 80.7 73.9 71.4 71.5 73.7 77.2 82.5 86.8 89.8 90.3
20° 100.3 | 1015 | 92.2 82.5 74.9 71.4 68.6 71.1 74.2 78.9 83.0 85.6 86.2

30° 1089 | 110.2 | 96.2 | 851 | 785 75.5 68.8 | 70.6 | 73.9 78.3 82.1 84.0 83.3

40° 123.1 | 1246 | 105.6 | 92.7 84.6 7.7 735 74.4 76.9 80.3 82.8 84.0 82.9

46° 135.7 | 1374 | 1120 | 99.4 | 90.9 82.1 79.0 79.8 81.5 84.0 85.6 86.6 86.2

50° 130.9 | 131.4 | 116.2 | 103.8 | 96.8 87.6 844 | 854 | 865 88.6 89.6 90.7 91.0

52° 127.3 | 127.8 | 116.2 | 105.7 | 100.4 | 90.9 87.7 | 88.8 | 89.8 91.7 92.6 93.8 94.3
55° 122.5 | 123.0 | 1145 | 105.8 | 100.3 95.5 93.8 | 95.2 96.1 97.8 98.6 100.0 100.9
60° 1158 | 116.0 | 1124 | 104.8 | 106.4 | 106.8 107.4 | 109.2 | 1104 112.2 113.2 115.1 116.3
65° 120.2 | 121.0 | 119.8 | 121.3 | 1255 | 1259 | 127.3 | 1295 | 1309 133.1 1342 | 136.3 | 1375

V = Vertical angle above or below the reference plane.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.
Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.
The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.
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Table 12 Spherical Coordinates for Full Headform of Size 545

(Clause A-1)
SI No. 545 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
) ) @) (4) ®) (6) () ) 9) (10) 11) (12) (13) (14) (15) (16)
i) Angle V above 90° 97.4 97.4 97.4 97.4 97.4 97.4 97.4 97.4 97.4 97.4 97.4 97.4 97.4

80° 96.2 96.1 96.1 96.2 96.5 96.8 96.9 97.2 97.9 98.2 98.9 98.9 99.0

70° 95.7 95.7 95.7 95.8 95.6 95.5 95.7 96.4 97.8 99.2 100.3 | 100.5 | 100.5

60° 96.5 96.5 96.5 95.7 94.3 93.4 93.7 94.9 96.8 99.4 101.2 | 1014 | 1013

50° 97.8 97.8 97.8 95.3 92.3 90.7 90.7 92.5 95.1 98.5 101.2 | 101.3 | 1013

40° 98.4 98.3 98.1 93.9 89.5 87.2 87.1 89.2 92.6 96.8 100.4 | 100.5 | 100.6

30° 97.8 97.6 96.8 91.2 85.9 83.2 83.0 85.5 89.5 94.2 98.6 99.3 99.6

20° 96.4 95.9 944 87.9 82.1 79.1 78.9 81.6 85.8 91.2 96.4 97.9 98.3

10° 95.4 94.3 921 84.7 78.8 75.8 75.6 78.5 82.5 88.0 93.8 96.5 97.1

i) Reference plane 0° 95.9 94.3 90.9 83.3 775 74.5 74.2 76.9 81.2 86.5 91.9 95.2 95.9

iii) Angle V below 10° 97.4 96.4 914 82.0 75.1 72.6 72.7 74.9 78.5 83.9 88.3 91.3 91.9

20° 102.1 | 103.2 93.8 83.9 76.2 72.6 69.8 72.3 75.5 80.2 84.3 87.1 87.7

30° 110.8 | 112.1 97.8 86.5 79.8 76.7 70.0 71.8 75.1 79.6 835 85.4 84.7

40° 125.2 | 126.7 | 107.4 94.3 86.0 79.0 4.7 75.6 78.2 81.7 84.2 85.4 84.3

46° 138.1 | 139.7 | 1139 | 1011 92.4 83.5 80.4 81.2 82.8 85.4 87.1 88.0 87.6
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Table 12 (Concluded)

Sl No. 545 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
@) ) ®) (4) ©) (6) () (8) 9) (10 | A | 1 | 13) | (14 | (15 (16)
50° 1329 | 1334 | 118.1 | 1055 98.5 89.1 85.8 86.8 87.9 90.0 91.1 92.2 925
52° 129.3 | 129.7 | 118.2 | 1075 | 102.1 924 89.2 90.4 91.3 93.2 94.2 954 95.9
55° 1245 | 124.7 | 116.4 | 107.5 | 102.0 97.0 95.3 96.8 97.7 99.4 100.2 | 101.7 | 102.6
60° 1176 | 1176 | 1142 | 1065 | 108.1 | 1085 | 109.2 | 1111 | 1123 | 1140 | 1150 | 1170 | 1182
65° 1219 | 1225 | 121.7 | 1233 | 1276 | 128.0 | 129.4 | 131.7 | 133.1 | 1353 | 136.5 | 138.6 | 139.7
V = Vertical angle above or below the reference plane.
H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.
Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.
Radii in mm, with a tolerance of = 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.
The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.
NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.
Table 13 Spherical Coordinates for Full Headform of Size 555
(Clause A-1)
SI No. 555 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
1) ) @) (4) ©) (6) () ®) 9) (10 | 11 | (12 (13) | a4 | @15 (16)
i) Angle V above 90° 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0 99.0
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Table 13 (Continued)

SI No. 555 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
1) ) @) (4) ®) (6) () ®) 9) (10) 11) (12) (13) (14) (15) (16)

80° 97.8 97.7 97.7 97.8 98.1 98.4 98.5 98.8 99.5 99.9 100.5 | 100.6 100.7

70° 97.3 97.3 97.3 97.4 97.2 97.1 97.3 98.0 99.4 100.8 | 1019 | 102.1 102.1

60° 98.1 98.1 98.1 97.3 95.9 95.1 95.3 96.5 98.4 101.0 | 102.8 | 103.0 | 102.9

50° 99.4 99.4 99.4 96.9 94.0 92.3 92.4 94.1 96.8 100.1 | 102.9 | 103.0 | 102.9

40° 100.0 99.9 99.7 95.5 91.1 88.8 88.7 90.9 94.3 98.4 102.0 | 102.2 | 102.2

30° 99.4 99.2 98.4 92.8 87.6 84.8 84.7 87.1 91.1 95.9 100.3 | 100.9 101.2

20° 98.0 97.5 96.1 89.5 83.7 80.7 80.5 83.3 87.5 92.8 98.0 99.5 100.0

10° 97.0 95.9 93.7 86.4 80.5 77.5 77.2 80.1 84.1 89.7 95.5 98.1 98.7

i) Reference plane 0° 97.5 95.9 92.6 84.9 79.1 76.2 75.9 78.5 82.8 88.1 93.5 96.8 97.5

iii) Angle V below 10° 99.1 98.0 92.9 83.4 76.3 73.8 73.9 76.2 79.8 85.3 89.7 92.9 93.4

20° 103.8 | 104.9 95.3 85.3 77.4 73.8 70.9 73.5 76.7 81.5 85.7 88.5 89.2

30° 1126 | 113.9 99.4 88.0 81.1 77.9 71.1 73.0 76.4 80.9 84.8 86.8 86.1

40° 127.3 | 128.7 | 109.2 95.8 87.4 80.4 76.0 76.9 79.4 83.0 85.6 86.8 85.7

46° 140.4 | 142.0 | 1158 | 102.7 93.9 84.9 81.7 82.5 84.2 86.8 88.5 89.5 89.0

50° 135.0 | 1353 | 120.1 | 107.2 | 100.1 90.5 87.2 88.3 89.4 915 92.6 93.7 94.0

52° 1314 | 1315 | 120.1 | 109.2 | 103.8 93.8 90.7 91.9 92.8 94.8 95.7 96.9 97.5

55° 1264 | 1264 | 1183 | 109.2 | 103.6 98.6 96.9 98.4 99.3 101.0 | 101.8 | 103.3 104.3

60° 1194 | 119.2 | 116.1 | 108.2 | 109.8 | 1103 | 1110 | 113.0 | 1141 | 1159 | 116.9 | 1189 120.1
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Table 13 (Concluded)
SI No. 555 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
1) ) 3 4) ®) (6) (7 8 ) (10) (11) (12) (13) (14) (15) (16)
65° 123.7 | 124.0 | 123.7 | 1252 | 129.6 | 130.1 | 1315 | 1339 | 1353 | 1375 | 138.7 | 1409 | 1420

V = Vertical angle above or below the reference plane.
H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.
Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.
The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

Table 14 Spherical Coordinates for Full Headform of Size 565

(Clause A-1)
SI No. 565 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

@ ) @) (4) () (6) () (@) 9) (109 | Ay | 12 | (13 | (14 | (19 (16)
i) Angle V above 90° 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6 | 100.6
80° 99.4 99.4 99.3 99.4 99.7 100.0 | 100.1 | 100.4 | 101.1 | 1015 | 102.1 | 102.2 | 102.3
70° 98.9 98.9 98.9 99.0 98.8 98.7 98.9 99.7 101.0 | 102.4 | 103.6 | 103.8 | 103.8
60° 99.7 99.7 99.7 99.0 97.6 96.7 96.9 98.1 100.1 | 102.6 | 104.4 | 104.6 | 104.5

50° 100.9 | 101.0 | 101.0 98.5 95.6 93.9 94.0 95.7 98.4 101.7 | 1045 | 1046 | 1045
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Table 14 (Continued)

Sl No. 565 Radii (in mm) for the Angle H
0° 15° | 30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180°
1) ) 3) (4) () (6) () 8) ©) (10) (11) (12) (13) (14) (15) (16)

40° 101.6 | 1015 | 101.3 97.1 92.8 90.4 90.4 925 95.9 1000 | 103.6 | 103.8 | 103.8

30° 101.0 | 100.9 | 100.1 94.4 89.2 86.4 86.3 88.7 92.8 97.5 101.9 | 102.6 102.8

20° 99.7 99.1 97.7 91.1 85.4 82.4 82.2 84.9 89.1 945 99.6 101.1 101.6

10° 98.6 97.6 95.4 88.0 82.2 79.1 78.8 81.7 85.8 91.3 97.1 99.7 100.3

i) Reference plane 0° 99.2 97.5 94.2 86.5 80.8 77.8 77.5 80.1 84.4 89.7 95.2 98.4 99.2

iii) Angle V below 10° 100.7 99.6 94.4 84.7 775 75.0 75.1 77.4 81.0 86.6 91.2 94.4 94.9

20° 105.5 | 106.6 96.9 86.7 78.7 75.0 72.1 74.7 78.0 82.8 87.1 90.0 90.6

30° 1145 | 1158 | 101.0 89.4 82.4 79.2 72.3 74.2 77.6 82.2 86.2 88.2 87.5

40° 129.4 | 130.8 | 110.9 97.4 88.8 81.7 77.2 78.2 80.7 84.4 87.0 88.2 87.0

46° 1427 | 1443 | 1176 | 1044 95.5 86.3 83.0 83.9 85.5 88.2 89.9 90.9 90.5

50° 137.1 | 137.2 | 1221 | 109.0 | 101.7 91.9 88.7 89.7 90.8 93.0 94.1 95.3 95.5

52° 1334 | 1334 | 1220 | 1110 | 1054 95.3 92.1 93.4 94.3 96.3 97.3 98.5 99.1

55° 1283 | 128.2 | 120.2 | 1109 | 105.3 | 100.2 98.5 100.0 | 100.9 | 102.7 | 103.5 | 105.0 106.0

60° 1212 | 1208 | 117.9 | 109.9 | 1115 | 1121 | 1128 | 1149 | 116.0 | 117.8 | 118.8 | 120.8 122.1

65° 1254 | 1255 | 125.7 | 1272 | 1316 | 1322 | 133.7 | 136.1 | 1375 | 139.7 | 1409 | 1431 144.3

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.
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Table 14 (Concluded)
sl No. 565 Radii (in mm) for the Angle H

0° 15° | 30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180°
1 2) 3 (4) () (6) (7 8 ©) (10) (11) (12) (13) (14) (15) (16)

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

Table 15 Spherical Coordinates for Full Headform of Size 575

(Clause A-1)
IS No. 575 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

@ ) ®) (4) (®) (6) () ) 9) (10) (11) (12) (13) (14) (15) (16)
i) Angle V above 90° 102.3 | 102.3 | 102.3 | 102.3 | 102.3 | 102.3 | 102.3 | 102.3 | 102.3 | 102.3 | 102.3 | 102.3 | 102.3
80° 101.0 | 101.0 | 100.9 | 101.0 | 101.3 | 1016 | 101.7 | 1020 | 102.7 | 103.1 | 103.8 | 103.8 | 104.0
70° 100.5 | 100.5 | 100.5 | 100.6 | 100.5 | 100.3 | 100.5 | 101.3 | 102.6 | 104.1 | 105.2 | 1054 | 105.4
60° 101.3 | 101.3 | 101.3 | 100.6 99.2 98.3 98.5 99.7 101.7 | 104.2 | 106.1 | 106.3 | 106.2
50° 1025 | 102.6 | 102.,5 | 100.2 97.2 95.6 95.6 97.3 100.0 | 103.3 | 106.1 | 106.2 | 106.1
40° 103.2 | 103.1 | 102.9 98.7 94.4 92.1 92.0 94.1 97.6 101.6 | 105.2 | 105.4 | 1054
30° 102.6 | 1025 | 101.7 96.1 90.8 88.1 88.0 90.4 94.4 99.1 103.5 | 104.2 | 104.4
20° 101.3 | 100.7 99.3 92.8 87.0 84.1 83.9 86.6 90.8 96.1 101.3 | 102.7 | 103.2

10° 100.3 99.2 97.0 89.7 83.8 80.8 80.5 83.3 87.5 93.0 98.8 101.3 | 101.9

ii) Reference plane 0° 100.8 99.2 95.8 88.1 82.4 79.4 79.1 81.7 86.0 91.3 96.8 100.0 | 100.8
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Table 15 (Concluded)
IS No. 575 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
() ) ®) (4) () (6) () (8) 9) (10 | Ay | 12 | (13 | (14 | (19 (16)
iii) Angle V below 10° 102.3 | 101.3 | 95.9 86.1 78.8 76.2 76.3 78.6 82.3 88.0 92.6 95.9 96.4

20° 107.2 | 108.2 98.4 88.1 79.9 76.2 73.3 75.9 79.3 84.2 88.5 91.4 921

30° 116.3 | 1176 | 102.6 90.8 83.7 80.4 735 75.4 78.8 83.6 87.6 89.6 88.9

40° 1315 | 1329 | 1127 98.9 90.3 83.0 78.4 79.4 82.0 85.7 88.4 89.6 88.4

46° 145.0 | 146.6 | 119.5 | 106.0 97.0 87.6 84.3 85.2 86.9 89.6 91.3 92.4 91.9

50° 139.2 | 139.2 | 1240 | 110.7 | 103.3 934 90.1 91.2 92.3 945 95.6 96.8 97.0

52° 1354 | 1352 | 1240 | 1128 | 107.1 96.8 93.6 94.9 95.9 97.8 98.8 100.0 | 100.6

55° 130.2 | 1299 | 122.1 | 112.6 | 1069 | 101.8 | 100.1 | 101.7 | 102.6 | 1043 | 1051 | 106.7 | 107.6

60° 1230 | 1224 | 1198 | 1116 | 113.2 | 1138 | 1146 | 116.7 | 1179 | 119.6 | 120.7 | 122.7 124.0

65° 1272 | 1269 | 1276 | 129.2 | 133.7 | 1343 | 1358 | 138.3 | 139.7 | 1419 | 1431 | 1454 | 146.6

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.
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Table 16 Spherical Coordinates for Full Headform of Size 585

(Clause A-1)
SI No. 585 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

1) ) ©) (4) () (6) (@) ®) 9) (109 | Ay | (12 | 13) | (14 | (19 (16)
i) Angle V above 90° 103.9 | 103.9 | 103.9 | 1039 | 103.9 | 1039 | 1039 | 103.9 | 1039 | 103.9 | 103.9 | 1039 | 103.9
80° 102.6 | 102.6 | 1025 | 102.6 | 103.0 | 103.3 | 103.3 | 103.6 | 1044 | 104.8 | 1054 | 1054 105.6

70° 102.1 | 102.0 | 102.1 | 102.3 | 102.1 | 102.0 | 102.1 | 1029 | 104.2 | 105.7 | 106.8 | 107.0 107.1

60° 102.9 | 1029 | 1029 | 102.2 | 100.8 99.9 100.1 | 1014 | 103.3 | 105.8 | 107.7 | 107.9 107.8

50° 104.1 | 104.2 | 104.1 | 101.8 98.8 97.2 97.2 99.0 101.6 | 104.9 | 107.7 | 107.9 107.7

40° 104.8 | 104.8 | 104.5 | 100.3 96.0 93.7 93.7 95.8 99.2 103.2 | 106.8 | 107.0 107.1

30° 104.2 | 104.1 | 103.3 97.7 92.5 89.7 89.6 92.0 96.0 100.8 | 105.1 | 105.8 106.1

20° 102.9 | 102.3 | 101.0 94.4 88.7 85.7 85.5 88.2 92.4 97.7 102.9 | 104.3 104.8

10° 101.9 | 100.8 98.7 91.4 85.5 82.5 82.1 85.0 89.1 94.6 100.4 | 102.9 103.5

i) Reference plane 0° 102.4 | 100.8 | 975 89.8 84.0 81.0 80.7 83.3 87.6 92.9 984 | 101.6 | 102.4
iii) Angle V below 10° 104.0 | 102.9 | 974 87.4 80.0 77.3 775 79.9 83.6 89.4 94.1 974 98.0
20° 108.9 | 109.9 99.9 89.4 81.1 77.4 74.4 77.1 80.5 85.5 89.9 92.8 93.5

30° 118.2 | 1195 | 104.2 92.2 85.0 81.7 74.6 76.6 80.1 84.9 89.0 91.0 90.2

40° 133.6 | 135.0 | 1145 | 100.5 91.7 84.3 79.6 80.7 83.3 87.1 89.8 91.0 89.8

46° 147.3 | 148.9 | 1214 | 107.7 98.5 89.0 85.6 86.6 88.2 91.1 92.8 93.8 93.3

50° 1413 | 141.1 | 126.0 | 1125 | 1049 | 94.8 91.5 92.7 93.7 96.0 97.1 98.3 98.5
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Table 16 (Concluded)

SI No. 585 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

@ O] ) (4) (5) (6) U] ®) ) () | ) | 1 | (13 | 14 | 15 | (16

52° 1374 | 137.1 | 1259 | 1146 | 108.8 98.3 95.1 96.4 97.4 99.4 100.3 | 1016 | 102.2

55° 132.1 | 131.6 | 124.0 | 1143 | 1086 | 103.3 | 101.6 | 103.3 | 104.2 | 1059 | 106.7 | 108.3 | 109.3

60° 1248 | 1240 | 1216 | 1133 | 1150 | 1156 | 1164 | 118.6 | 119.7 | 1215 | 1225 | 1246 | 126.0

65° 1289 | 1284 | 129.6 | 131.2 | 1357 | 1364 | 1379 | 1405 | 1419 | 1442 | 1453 | 1476 | 148.9

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

Table 17 Spherical Coordinates for Full Headform of Size 595

(Clause A-1)
Sl No. 595 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° | 180°
@) 2 ®3) (4) ©) (6) () (8) 9) (109 | Ay | d2 | (33 | (4 | (15 | (16)
i) Angle V above 90° 1055 | 1055 | 1055 | 1055 | 1055 | 1055 | 1055 | 1055 | 1055 | 1055 | 1055 | 1055 | 105.5
80° 104.2 | 104.2 | 1042 | 1042 | 104.6 | 104.9 | 1049 | 1053 | 106.0 | 106.4 | 107.0 | 107.0 | 107.3
70° 103.7 | 103.6 | 103.7 | 1039 | 103.7 | 103.6 | 103.8 | 1045 | 1058 | 107.3 | 1085 | 108.6 | 108.7
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Table 17 (Continued)

SI No. 595 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° | 120° | 135° | 150° | 165° | 180°

1) (2) ®) 4) ©) (6) () (8) 9) (10) (11) (12) (13) (14) (15 | (16)
60° 104.4 | 1045 | 1045 | 103.8 | 102.4 | 1015 | 101.8 | 103.0 | 1049 | 107.4 | 109.3 | 109.5 | 109.4

50° 105.7 | 105.8 | 105.7 | 1034 | 100.4 | 988 | 989 | 100.6 | 103.3 | 106.6 | 109.4 | 109.5 | 109.4

40° 106.4 | 106.4 | 106.1 | 101.9 | 976 | 953 | 953 | 97.4 | 100.8 | 1049 | 1085 | 108.7 | 108.7

30° 105.8 | 1057 | 1049 | 993 | 941 | 914 | 913 | 937 | 977 | 1024 | 106.7 | 107.4 | 107.7

20° 1045 | 1039 | 1026 | 960 | 903 | 874 | 872 | 898 | 941 | 994 | 1045 | 1059 | 106.4

10° 1035 | 1025 | 1003 | 930 | 871 | 841 | 838 | 866 | 90.8 | 962 | 102.1 | 1045 | 105.2

i) Reference plane 0° 1040 | 1024 | 991 | 914 | 856 | 826 | 823 | 849 | 892 | 945 | 100.1 | 103.2 | 104.0
iii) Angle V below 10° 1056 | 1045 | 989 | 888 | 812 | 785 | 787 | 811 | 849 908 | 956 | 989 | 99.5
20° 1106 | 1116 | 1015 | 908 | 824 | 786 | 756 | 783 | 81.8 | 868 | 913 | 943 | 950

30° 1201 | 1213 | 1059 | 936 | 8.3 | 829 | 758 | 778 | 813 | 862 | 904 | 924 | 916

40° 135.7 | 137.1 | 116.3 | 102.0 | 931 | 856 | 809 | 820 | 845 | 84 | 912 | 924 | 911

46° 149.7 | 1511 | 1233 | 1094 | 100.1 | 904 | 870 | 880 | 89.6 | 925 | 942 | 953 | 948

50° 1434 | 143.0 | 1279 | 1142 | 1066 | 963 | 929 | 941 | 952 | 975 | 986 | 99.8 | 100.0

52° 139.4 | 1389 | 127.8 | 1164 | 1105 | 998 | 966 | 980 | 989 | 1009 | 101.9 | 103.2 | 103.8

55° 1340 | 1334 | 1259 | 116.0 | 110.2 | 1049 | 103.2 | 1049 | 1058 | 107.6 | 108.4 | 110.0 | 111.0

60° 1266 | 125.7 | 1235 | 1150 | 116.7 | 117.4 | 1182 | 1205 | 121.6 | 1234 | 1244 | 1265 | 127.9

65° 130.7 | 129.9 | 131.6 | 133.1 | 137.8 | 1385 | 140.0 | 1428 | 1441 | 146.4 | 147.6 | 149.9 | 151.2

V = Vertical angle above or below the reference plane.
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Table 17 (Concluded)

SI No. 595 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
@) 2 S 4) ®) (6) ) ®) ) (10 11 (12) (13) (14 (15 | (1e)

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.
Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.
Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.
NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

Table 18 Spherical Coordinates for Full Headform of Size 605

(Clause A-1)
SI No. 605 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
@ ) @) (4) () (6) () (@) 9) (10) (11) (12) (13 | (14 | (15 | (1s)
i) Angle V above 90° 107.1 107.1 107.1 107.1 107.1 107.1 107.1 107.1 107.1 107.1 107.1 107.1 | 107.1

80° 105.8 | 1059 | 105.8 | 1059 | 106.2 | 106.5 | 106.5 | 106.9 | 107.6 | 108.0 | 108.6 | 108.6 | 108.9

70° 1053 | 105.2 | 105.3 | 1055 | 1054 | 105.2 | 1054 | 106.1 | 1074 | 108.9 | 110.1 | 1103 | 1103

60° 106.0 | 106.0 | 106.1 | 1055 | 104.1 | 103.2 | 103.4 | 1046 | 106.5 | 109.1 | 111.0 | 111.2 | 1110

50° 107.3 | 1074 | 107.3 | 105.0 | 102.1 | 1004 | 100.5 | 102.2 | 1049 | 108.2 | 111.0 | 111.1 | 1110

40° 108.0 | 108.0 | 107.7 | 103.6 99.3 97.0 97.0 99.0 102.5 | 106.5 | 110.1 | 1103 | 1103

30° 107.4 | 107.3 | 106.5 | 100.9 95.7 93.0 93.0 95.3 99.3 1040 | 1084 | 109.0 | 109.3
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Table 18 (Concluded)

SI No. 605 Radii (in mm) for the Angle H

0° 15° 30° 45° 60° 75° 90° 105° | 120° | 135° | 150° | 165° | 180°

1) ) @) 4) (5) (6) ) 8) ) (10) (11) (12) (13) (14) (15) | (16)
20° 106.1 | 1056 | 1043 | 977 | 920 | 891 | 889 | 915 | 957 | 101.0 | 106.2 | 107.5 | 108.0
10° 105.1 | 1041 | 1020 | 947 | 888 | 858 | 854 | 832 | 924 | 979 | 103.7 | 106.1 | 106.8
i) Reference plane 0° 1056 | 104.1 | 100.7 | 930 | 872 | 843 | 839 | 85 | 908 | 961 | 101.7 | 104.8 | 105.6
iii) Angle V below 10° 107.2 | 106.2 | 1004 | 901 | 825 | 797 | 799 | 824 | 862 | 922 | 97.0 | 1004 | 101.0
20° 1124 | 1133 | 1030 | 922 | 836 | 799 | 768 | 795 | 830 | 882 | 927 | 957 | 965

30° 1219 | 1232 | 1075 | 951 | 877 | 842 | 769 | 79.0 | 826 | 875 | 918 | 939 | 930

40° 137.8 | 139.1 | 1180 | 1035 | 945 | 870 | 821 | 832 | 858 | 89.8 | 926 | 938 | 925

46° 152.0 | 1534 | 1252 | 111.0 | 101.6 | 91.8 | 883 | 893 | 910 | 939 | 956 | 96.7 | 96.2
50° 1455 | 145.0 | 1299 | 1159 | 1082 | 977 | 943 | 956 | 96.6 | 99.0 | 100.1 | 1013 | 101.5
52° 141.4 | 140.7 | 129.8 | 1181 | 1121 | 101.2 | 98.0 | 995 | 100.4 | 102.4 | 103.4 | 104.7 | 1053
55° 136.0 | 1351 | 127.8 | 117.7 | 1119 | 1065 | 104.8 | 106.6 | 107.4 | 109.2 | 1100 | 111.7 | 1127
60° 1284 | 127.3 | 1253 | 1166 | 1184 | 1191 | 120.0 | 122.4 | 1235 | 1253 | 1263 | 1284 | 1298
65° 1325 | 131.4 | 1335 | 1351 | 139.8 | 140.6 | 142.2 | 1450 | 1463 | 1486 | 149.8 | 152.2 | 1535

V = Vertical angle above or below the reference plane.
H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.
Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.
The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.
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Table 19 Spherical Coordinates for Full Headform of Size 615

(Clause A-1)
Sl No. 615 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
1) ) ©) (4) () (6) () (8) 9) (10 | Ay | 12 | 1) | (14 | 15 (16)
i) Angle V above 90° 108.8 | 108.8 | 108.8 | 108.8 | 108.8 | 108.8 | 108.8 | 108.8 | 108.8 | 108.8 | 108.8 | 108.8 | 108.8

80° 10v.7 | 1076 | 1076 | 1074 | 1076 | 1078 | 108.1 | 108.5 | 109.3 | 109.3 | 108.5 | 109.2 109.2

70° 106.9 | 106.8 | 106.9 | 107.1 | 107.0 | 106.9 | 107.0 | 107.7 | 1105 | 1105 | 1113 | 1116 111.6

60° 107.6 | 107.6 | 107.7 | 107.1 | 1058 | 104.8 | 1049 | 106.1 | 110.7 | 110.7 | 112.8 | 1129 112.8

50° 108.9 | 109.0 | 1089 | 106.6 | 103.6 | 102.0 | 102.1 | 103.7 | 109.8 | 109.8 | 112.6 | 112.7 112.7

40° 109.6 | 109.6 | 109.3 | 105.1 | 100.8 98.5 98.6 100.6 | 108.1 | 108.1 | 1115 | 111.8 111.8

30° 109.0 | 1089 | 108.2 | 102.6 97.3 94.7 94.7 97.1 105.7 | 105.7 | 110.0 | 110.6 110.9

20° 107.7 | 107.2 | 105.9 99.3 93.7 90.8 90.6 93.2 102.7 | 102.7 | 108.0 | 109.3 | 109.7

10° 106.7 | 105.7 | 103.6 96.3 90.4 87.4 86.9 89.7 99.5 99.5 105.2 | 107.7 108.4

i) Reference plane 0° 107.3 | 105.7 | 102.4 94.6 88.8 85.9 855 88.2 924 97.8 1035 | 106.4 | 107.3

iii) Angle V below 10° 108.9 | 107.8 | 1019 915 83.7 80.9 81.1 83.6 87.5 93.6 98.5 101.9 | 1025

20° 1141 | 115.0 | 104.6 93.6 84.9 81.1 77.9 80.7 84.3 89.5 94.1 97.2 97.9

30° 123.8 | 1250 | 109.1 96.5 89.0 85.4 78.1 80.2 83.8 88.9 93.2 95.3 944

40° 139.9 | 1412 | 1198 | 105.1 95.9 88.3 83.3 84.5 87.1 911 93.9 95.3 93.9

46° 154.3 | 155.7 | 1270 | 112.7 | 103.1 93.2 89.6 90.7 92.3 95.3 97.1 98.2 97.6

50° 1476 | 1469 | 1318 | 117.7 | 109.8 99.1 95.7 97.1 98.1 100.4 | 1016 | 102.8 103.1
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Table 19 (Concluded)

Sl No. 615 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
(1) O] ®3) (4) (®) (6) () (8) (9) (1) | Ay | 12) | (13) | (14 | (19 (16)

52° 143.4 | 142.6 | 131.7 | 1199 | 113.8 | 102.7 99.5 101.0 | 1019 | 104.0 | 1049 | 106.3 | 106.9

55° 1379 | 1369 | 129.7 | 1194 | 1135 | 108.0 | 106.4 | 108.2 | 109.0 | 110.8 | 1116 | 1133 114.4

60° 130.2 | 1289 | 127.2 | 1183 | 120.1 | 1209 | 1218 | 1242 | 1253 | 127.1 | 128.1 | 130.3 131.8

65° 1342 | 1328 | 1355 | 137.1 | 1418 | 1427 | 1443 | 1472 | 1485 | 150.8 | 152.0 | 154.4 155.8

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

Table 20 Spherical Coordinates for Full Headform of Size 625

(Clause A-1)
SI No. 625 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
1) ) @) (4) ©) (6) () ®) 9) (109 | 1y | 12 | (13 | (14 | (19 (16)
i) Angle V above 90° 1104 | 1104 | 1104 | 1104 | 110.4 | 1104 | 1104 | 1104 | 1104 | 1104 | 1104 | 1104 | 1104
80° 109.0 | 109.1 | 109.0 | 109.1 | 109.5 | 109.7 | 109.8 | 110.1 | 110.8 | 111.3 | 1119 | 111.9 | 1122
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Table 20 (Continued)
Sl No. 625 Radii (in mm) for the Angle H

0° 15° | 30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180°
D ) ©)) 4) ®) (6) (7 ) ©) (10) (11) (12) (13) (14) (15) (16)

70° 1085 | 1084 | 1085 | 108.8 | 108.6 | 108.4 | 108.6 | 109.3 | 1105 | 1122 | 1134 | 1135 113.6

60° 109.2 | 109.2 | 109.3 | 108.7 | 107.3 | 106.4 | 106.6 | 107.8 | 109.7 | 1123 | 1142 | 1144 | 1143

50° 1105 | 1106 | 1105 | 108.3 | 1053 | 103.7 | 103.8 | 1054 | 108.2 | 1114 | 1142 | 1144 | 114.2

40° 1111 | 1112 | 1109 | 106.8 | 102.5 | 100.2 | 100.2 | 102.3 | 105.8 | 109.7 | 113.3 | 113.5 1135

30° 110.7 | 1105 | 109.8 | 104.1 99.0 96.3 96.3 98.6 102.6 | 107.3 | 1116 | 1122 112.5

20° 109.3 | 108.8 | 107.5 | 100.9 95.3 92.4 92.2 94.8 99.0 104.3 | 109.4 | 110.7 111.3

10° 108.3 | 107.4 | 105.3 98.0 92.1 89.1 88.7 91.5 95.7 101.2 | 107.0 | 109.3 110.0

i) Reference plane 0° 108.9 | 107.3 | 104.0 96.2 90.4 87.5 87.1 89.7 94.0 99.4 104.9 | 108.0 | 108.9

iii) Angle V below 10° 1105 | 1094 | 1035 92.8 84.9 82.1 82.3 84.8 88.8 94.9 99.9 1034 | 1041

20° 1158 | 116.7 | 106.1 95.0 86.1 82.3 79.1 81.9 85.6 90.8 95.5 98.6 99.4

30° 1256 | 126.9 | 110.7 97.9 90.3 86.7 79.3 81.4 85.1 90.2 945 96.7 95.8

40° 142.0 | 1433 | 121.6 | 106.6 97.4 89.6 84.5 85.8 88.4 92.5 95.3 96.7 95.3

46° 156.6 | 158.0 | 128.9 | 1143 | 104.6 94.6 90.9 921 93.7 96.7 98.5 99.6 99.0

50° 149.7 | 148.8 | 1338 | 1194 | 1114 | 100.6 97.2 98.5 99.5 1019 | 103.1 | 1043 104.6

52° 1455 | 1444 | 133.7 | 121.7 | 1155 | 104.2 | 101.0 | 1025 | 1034 | 1055 | 106.5 | 107.9 108.5

55° 139.8 | 1386 | 1316 | 121.1 | 1152 | 109.6 | 108.0 | 109.8 | 110.7 | 1125 | 113.3 | 1150 | 116.0

60° 132.0 | 130.5 | 129.0 | 1200 | 1218 | 122.7 | 1236 | 126.1 | 127.2 | 129.0 | 1300 | 1322 133.7

65° 136.0 | 1343 | 1375 | 139.1 | 1439 | 144.8 | 146.4 | 1494 | 150.7 | 153.0 | 154.2 | 156.7 158.1
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Table 20 (Concluded)

Sl No. 625 Radii (in mm) for the Angle H
0° 15° | 30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180°
1 ) 3) 4) ®) (6) (7 8 ©) (10) (11) (12) (13) (14) (15) (16)

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.

Table 21 Spherical Coordinates for Full Headform of Size 635

(Clause A-1)
SI No. 635 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
1 ) @) 4) ®) (6) (7 (C)) ) (10) (11) (12) (13) (14) (15) (16)
i) Angle V above 90° 112.0 | 112.0 | 112.0 | 112.0 | 1120 | 112.0 | 112.0 | 112.0 | 112.0 | 1120 | 112.0 | 1120 112.0
80° 110.6 | 110.7 110.6 | 110.7 111.1 | 1113 | 1114 | 1117 | 1124 | 1129 | 1135 113.5 113.8
70° 110.1 | 110.0 | 110.1 | 1104 | 110.2 110.0 | 110.2 | 1109 | 1121 | 1138 | 115.0 | 1151 115.2

60° 1108 | 1108 | 110.8 | 110.3 | 1089 | 1080 | 108.2 | 1094 | 1113 | 1139 | 1159 | 116.1 115.9

50° 1121 | 1122 | 1121 | 1099 | 106.9 | 1053 | 1054 | 107.0 | 109.8 | 113.0 | 1159 | 116.0 115.8
40° 1127 | 1128 | 1125 | 1084 | 104.1 | 1019 | 1019 | 1039 | 1074 | 1113 | 1149 | 1151 115.2
30° 112.3 | 1121 | 1114 | 105.7 | 100.6 98.0 97.9 100.2 | 104.2 | 108.9 | 113.2 | 1138 114.2
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SI No. 635 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
1) ) @) (4) (®) (6) (@) 8) 9) (100 | @11 | (12) | 13 | (14 | (19) (16)

20° 1109 | 1104 | 109.2 | 102.6 96.9 941 93.9 96.4 100.6 | 106.0 | 111.1 | 1123 112.9

10° 109.9 | 109.0 | 106.9 99.6 93.7 90.8 90.3 93.1 97.4 102.8 | 108.7 | 1109 | 111.6

i) Reference plane 0° 1105 | 109.0 | 105.6 97.8 92.1 89.1 88.7 91.3 95.6 101.0 | 106.6 | 109.6 110.5

iii) Angle V below 10° 112.2 | 111.0 | 105.0 94.1 86.1 83.3 83.5 86.1 90.1 96.3 101.4 | 104.9 105.6

20° 1175 | 1184 | 107.7 96.4 87.4 83.5 80.3 83.1 86.8 92.1 96.9 100.1 100.8

30° 1275 | 128.7 | 112.3 99.3 91.6 87.9 80.4 82.6 86.3 915 95.9 98.1 97.2

40° 1441 | 1454 | 1234 | 108.2 98.8 90.9 85.8 87.0 89.6 93.9 96.7 98.1 96.6

46° 1589 | 160.3 | 130.8 | 116.0 | 106.2 95.9 92.3 93.4 95.0 98.1 99.9 101.1 | 1005

50° 151.8 | 150.8 | 135.7 | 121.1 | 113.1 | 102.0 98.6 100.0 | 101.0 | 1034 | 1045 | 105.8 106.1

52° 1475 | 146.3 | 1356 | 1235 | 117.2 | 105.7 | 1025 | 104.0 | 1049 | 107.1 | 108.0 | 109.4 110.0

55° 141.7 | 1403 | 1335 | 1228 | 116.8 | 111.2 | 109.5 | 1115 | 1123 | 1141 | 1149 | 116.6 117.7

60° 1338 | 1321 | 130.9 | 121.7 | 1235 | 1244 | 1254 | 128.0 | 129.0 | 130.9 | 1319 | 134.1 135.6

65° 137.7 | 1358 | 1394 | 141.1 | 1459 | 1469 | 1485 | 1516 | 1529 | 1553 | 156.4 | 158.9 160.4

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of + 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.
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Table 22 Spherical Coordinates for Full Headform of Size 645

(Clause A-1)

Sl No. 645 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
1) ) 3 (4) (®) (6) (7 (8) 9) (10) (11) (12) (13) (14) (15) (16)
i) Angle V above 90° | 113.6 | 1136 | 113.6 | 113.6 | 113.6 | 113.6 | 1136 | 113.6 | 113.6 | 1136 | 113.6 | 113.6 113.6
80° | 112.2 | 1124 | 1122 | 1123 | 112.7 | 1129 | 1130 | 113.3 | 114.0 | 1145 | 1151 | 1151 115.5
70° | 1117 | 1116 | 111.7 | 1120 | 1119 | 111.7 | 1118 | 1125 | 113.7 | 1154 | 116.6 | 116.8 116.9
60° | 1124 112.4 112.4 112.0 110.5 109.7 109.9 111.0 112.9 1155 117.5 117.7 117.5
50° | 113.7 | 1138 | 113.7 | 1115 | 1085 | 106.9 | 107.0 | 108.6 | 1114 | 1146 | 1175 | 117.6 117.5
40° | 1143 | 1144 | 1141 | 110.0 | 105.7 | 103.5 | 1035 | 1055 | 109.0 | 113.0 | 116.6 | 116.8 116.8
30° | 113.9 113.7 113.0 107.4 102.3 99.6 99.6 101.9 105.9 110.6 114.8 115.5 115.8
20° | 1126 | 1120 | 110.8 | 104.2 98.6 95.7 95.5 98.1 102.3 | 107.6 | 112.7 | 113.9 114.5
10° | 1115 | 110.6 | 108.6 | 101.3 95.4 92.5 92.0 94.7 99.0 104.5 | 110.3 | 1125 113.2
i) Reference plane 0° 112.1 | 110.6 | 107.3 99.5 93.7 90.7 90.3 92.9 97.3 102.6 | 108.2 | 111.2 112.1
iii) Angle V below 10° | 113.8 | 112.7 | 106.5 95.5 87.4 84.5 84.8 87.3 91.3 97.7 102.8 | 106.4 107.1
20° | 119.2 | 120.1 | 109.2 97.8 88.6 84.7 81.4 84.3 88.1 935 98.3 101.5 102.3
30° | 129.4 | 130.6 | 1139 | 1008 | 929 89.2 81.6 83.8 87.6 92.8 97.3 99.5 98.6
40° | 146.3 | 1475 | 1251 | 109.7 100.2 92.2 87.0 88.3 90.9 95.2 98.1 99.5 98.0
46° | 161.3 | 162.6 | 132.7 | 117.7 107.7 97.3 93.6 94.8 96.4 99.5 101.4 | 1025 101.9
50° | 153.9 | 152.7 | 137.7 122.9 114.7 103.5 100.0 101.4 102.4 104.9 106.0 107.4 107.6
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Table 22 (Concluded)
SI No. 645 Radii (in mm) for the Angle H
0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
) ) @ | @4 () (6) U] (8) 9) 1) | @) | 12) | 1) | 14 | (15 | (16)

52° | 1495 | 148.1 | 1375 | 1253 | 1188 | 107.2 | 1039 | 105.6 | 106.4 | 108.6 | 109.5 | 111.0 111.6

55° | 143.6 | 142.1 | 1354 | 1245 | 1185 | 1128 | 1111 | 1131 | 1139 | 1157 | 1165 | 1183 119.4

60° | 135.6 | 133.8 | 132.7 | 1234 | 1252 | 126.2 | 127.2 | 1299 | 1309 | 132.7 | 133.7 | 136.0 137.6

65° | 139.5 | 137.3 | 1414 | 143.0 | 148.0 | 149.0 | 150.7 | 153.9 | 155.1 | 1575 | 158.7 | 161.2 162.7

V = Vertical angle above or below the reference plane.

H = Angle of vertical slice, measured in horizontal plane, from front of mid-sagittal plane.

Angles in degrees, to be measured with an uncertainty of measurement not exceeding + 0.2°.

Radii in mm, with a tolerance of = 0.5 percent and measured with an uncertainty of measurement not exceeding 0.1 mm.

The jaw line shall be radiused along its length with a nominal 5 mm radius. The base of the neck shall be squared off perpendicular to the central vertical axis.

NOTE — The surface corresponding to the radii shown in underlined lies below the jaw line 2.
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B-1 The equations defining the radii of the spherical coordinate system for sizes 495 to 645 are given in Table 23 and Table 24.

EQUATIONS DEFINING THE RADII OF THE SPHERICAL COORDINATE SYSTEM FOR SIZES 495 TO 645

ANNEX B

(Foreword)

Table 23 At and Above the Reference Plane

(Clause B-1)
SI No. Angle Angle Equation to Define Angle Equation to Define Angle Equation to Define
\ H Radius, R H Radius, R H Radius, R
@) 2 @) (4) ®) (6) @) @)

i) 90 0 0.1618xC +9.2476 15 0.1621x C +9.080 4 30 0.1619xC+9.1657
i) 80 0.1601xC +8.9737 0.1625x C+7.5432 0.1618 x C + 7.888 6
iii) 70 0.1596 x C +8.724 6 0.1599 x C + 8.507 5 0.1604 x C + 8.273 5
iv) 60 0.159 x C +9.842 0.1594 x C +9.607 3 0.1592 x C +9.752 5

V) 50 0.1588 x C +11.224 0.1605x C +10.314 0.159 x C +11.123
vi) 40 0.1594 x C + 11.516 0.1611 x C + 10.517 0.159 8 x C + 11.007
vii) 30 0.1605 x C + 10.344 0.161xC+9.8855 0.1615x C +8.812 6
viii) 20 0.1612x C +8.576 4 0.1612 x C +8.026 9 0.1638 x C +5.160 1
iX) 10 0.1611x C + 7.628 0.1631xC+5.4231 0.1654x C +1.920 3
X) 0 0.1617 xC +7.798 0.1635xC+5.157 3 0.1634xC+1.8631
Xi) 90 45 0.1623x C +8.9458 60 0.1618 x C +9.247 6 75 0.162 2 x C +9.005 3
Xii) 80 0.1613xC+82707 0.1601xC+89737 0.1626xC +7.8458
xiii) 70 0.1622xC+7.3814 0.1596 x C +8.724 6 0.1627xC +6.924 1
Xiv) 60 0.1626 x C + 7.086 7 0.159 x C +9.842 0.1622 x C +5.927 3
XV) 50 0.1621xC+6.9537 0.1588 x C +11.224 0.1618xC +4.1673

Xvi) 40 0.161 3 x C + 5.966 5 0.1594 x C + 11.516 0.1622xC +1.12
xvii) 30 0.1614xC+3.2511 0.160 5 x C + 10.344 0.1635xC-3.1776
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Table 23 (Continued)
SI No. Angle Angle Equation to Define Angle Equation to Define Angle Equation to Define
\% H Radius, R H Radius, R H Radius, R
@) &) ®) (4) ©) (6) Q) )
Xviii) 20 0.1633xC—1.1348 0.1612xC+8.576 4 0.165x C - 7.873
Xix) 10 0.1653xC-5.3465 0.1611x C +7.628 0.1652 x C-11.186
XX) 0 0.1617xC-4.8316 0.1617xC+7.798 0.1614 x C - 10.437
XXi) 90 90 0.162x C+9.1258 105 0.1621x C +9.0933 120 0.1622 x C +9.004 6
XXii) 80 0.1614 x C + 8.89 0.1611xC+9.399 1 0.1614xC+9.9318
xxiii) 70 0.1616 x C +7.599 3 0.1607 xC +8.8613 0.159 6 x C + 10.799
XXiv) 60 0.162 x C +5.360 8 0.1607xC+7.3412 0.1606 x C +9.314 2
XXV) 50 0.1629xC+1.9484 0.1614xC+45341 0.1627 x C + 6.468 4
XXVi) 40 0.164 5 x C - 2.566 0.1628 x C + 0.516 8 0.1639xC+3.3165
XXVii) 30 0.1661xC-7.5259 0.1642 x C-4.037 2 0.164 1 x C +0.046 2
XXViii) 20 0.166 3 x C - 11.749 0.1644 xC-7.974 0.1644xC-3.7554
XXiX) 10 0.1642 x C-13.931 0.162 5 x C - 10.108 0.1651xC-7.4812
XXX) 0 0.1608 x C - 13.392 0.1595 x C - 10.002 0.1609 x C - 6.53
XXXi) 90 135 0.162 2 x C +9.006 2 150 0.1622 x C +8.984 6 165 0.1622 x C +9.0255
XXXii) 80 0.1629 x C +9.4579 0.162 5 x C +10.332 0.1615x C +10.924
XXXiii) 70 0.1623 x C +10.728 0.1634 xC +11.251 0.1625x C +11.945
XXXiV) 60 0.1616 x C +11.292 0.1634 x C +12.112 0.163 2 x C +12.437
XXXV) 50 0.161 3 x C + 10.589 0.162 6 x C + 12.622 0.163 x C +12.498
XXXVI) 40 0.1619xC+85291 0.1618x C +12.194 0.1622 x C +12.145
XXXVii) 30 0.1632 x C+5.299 3 0.162 x C + 10.352 0.1613 x C+11.42
XXXViii) 20 0.1646 x C+1.4561 0.1636x C +7.188 2 0.1605 x C + 10.417
XXXiX) 10 0.1646xC-1.6885 0.1651x C+3.8485 0.1601xC+9.2428
xI) 0 0.1612 x C-1.391 0.163 x C + 3.067 3 0.1601 xC+7.9125
xli) 90 180 0.162 x C +9.082 1
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Table 23 (Concluded)
Sl No. Angle Angle Equation to Define Angle Equation to Define Angle Equation to Define
\Y H Radius, R H Radius, R H Radius, R

1) (2) ©)) (4) ®) (6) @) ®)

xlii) 80 0.1643x C+9.4916
xliii) 70 0.1634 x C +11.462
xliv) 60 0.1624 x C +12.789

xIv) 50 0.1621x C+12.914
xlIvi) 40 0.1622 x C+12.172
xlvii) 30 0.1622 x C +11.166

xlviii) 20 0.161 6 x C + 10.277

xlix) 10 0.1611xC+9.3042

) 0 0.1626 x C+7.230 4

Table 24 Below the Reference Plane
(Clause B-1)

SI No. Angle, V Angle, H | Equation to Define Radius, R | Angle, H | Equation to Define Radius, R | Angle, H | Equation to Define Radius, R
1) (2) ©)) (4) () (6) (7 8

i) 10 0 0.1637 x C +8.204 4 15 0.1624xC+5.779 1 30 0.1506 x C +9.327
i) 20 0.1715x C +8.597 3 0.1628 x C +7.657 4 0.154 6 x C+9.502 1
iii) 30 0.1861xC+9.3281 0.1694 x C +10.843 0.161 x C + 10.056
iv) 40 0.2104 x C +10.544 0.1846 x C +11.485 0.1774x C+10.713
V) 46 0.232 x C +11.629 0.208 2 x C + 13.186 0.1861 x C +11.391
vi) 50 0.209 4 x C + 18.822 0.1934 x C + 27.957 0.187 8 x C + 11.531
vii) 52 0.201 6 x C + 19.465 0.184 8 x C + 28.943 0.1935x C + 12.717
viii) 55 0.1918 x C + 19.923 0.1737 x C + 30.031 0.1894 x C +13.21
iX) 60 0.1799 x C + 19.532 0.161 7 x C + 29.455 0.184 6 x C + 13.635
X) 65 0.1754 x C + 26.334 0.1475x C +42.113 0.196 7 x C + 14.539
Xi) 10 45 0.1345x C+8.733 7 60 0.1226 x C +8.277 2 75 0.1196 xC+7.3815
Xii) 20 0.1388xC+8.2511 0.1249x C +8.0829 0.1209xC+6.7109
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Table 24 (Continued)
Sl No. Angle, V Angle, H | Equation to Define Radius, R | Angle, H | Equation to Define Radius, R | Angle, H | Equation to Define Radius, R
@) &) ®) (4) () (6) () (8

Xiii) 30 0.1422 x C +9.036 8 0.1309 x C +8.458 2 0.1246 x C +8.789 5

Xiv) 40 0.154 6 x C + 10.016 0.1423xC +8.4352 0.1321xC+7.0421

XV) 46 0.165 9 x C + 10.65 0.153x C+9.018 1 0.1384 x C +8.0554

XVi) 50 0.1738 x C +10.78 0.162 1 x C +10.12 0.144 1 x C + 10.522
XVii) 52 0.178 x C + 10.447 0.1675 x C + 10.799 0.1481x C +11.641
Xviii) 55 0.1702 x C + 14.751 0.165 3 x C + 11.864 0.157 1 x C +11.423

Xix) 60 0.1685 x C + 14.694 0.1709 x C + 14.974 0.176 5 x C +12.349

XX) 65 0.197 8 x C + 15.457 0.2039 x C + 16.436 0.2102 x C +13.41

XXi) 10 90 0.120 7 x C + 6.902 2 105 0.1235xC+7.6355 120 0.1288 xC +8.2718
XXii) 20 0.116 9 x C + 6.043 0.1197xC+7.0857 0.126 1 x C+6.754 3
xxiii) 30 0.1164xC+6.5267 0.1203xC+6.2257 0.1245x C+7.259 1
XXiV) 40 0.1226 x C+7.9135 0.126 6 x C + 6.626 6 0.1275x C + 8.666 9
XXV) 46 0.1323xC +8.2525 0.1362x C+6.930 3 0.1357 x C +8.860 4
XXVi) 50 0.1418x C+8.5344 0.146 1 x C+7.200 3 0.145xC+8.9154
XXVii) 52 0.1475xC +8.8007 0.1522x C+7.4013 0.151 x C +9.025 2
XXViii) 55 0.1576 x C +9.453 3 0.1632xC+7.8381 0.162x C+9.4013
XXiX) 60 0.1796 x C + 11.317 0.1873x C+9.0425 0.186 2 x C + 10.804
XXX) 65 0.2125 x C + 13.609 0.2218 x C +10.794 0.2203 x C + 13.024
XXXI) 10 135 0.1384 xC +8.4499 150 0.1458 x C +8.803 4 165 0.151 x C +9.054 6
XXXii) 20 0.132 8 x C + 7.806 0.1393xC+8.4301 0.144 6 x C + 8.252
XXXiii) 30 0.1325xC+7.3776 0.1384x C +8.0371 0.1415x C +8.2475
XXXIV) 40 0.1353xC+7.9376 0.139x C+8.460 1 0.1408 x C + 8.658 6
XXXV) 46 0.1411xC+85164 0.1429xC+9.1816 0.1447xC+9.1792
XXXVI) 50 0.1485xC+9.1118 0.149x C +9.932 8 0.1512x C +9.83
XXXVii) 52 0.1536 x C+9.514 2 0.1537 x C+10.41 0.156 1 x C + 10.288
XXXViii) 55 0.1635 x C + 10.286 0.1632x C+11.271 0.1661x C +11.164
XXXIX) 60 0.187 1 x C +12.058 0.187 x C + 13.127 0.1906 x C + 13.106
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Table 24 (Concluded)
Sl No. Angle, V Angle, H | Equation to Define Radius, R | Angle, H | Equation to Define Radius, R | Angle, H | Equation to Define Radius, R
@) &) ®) (4) () (6) () (8
xI) 65 0.2221x C+14.23 0.222 x C + 15.467 0.2262 x C+15.31
xli) 10 180 0.1523 x C +8.866 7
xlii) 20 0.146 x C + 8.137 6
xliii) 30 0.1391xC+8.8704
xliv) 40 0.1372xC+9.5115
xIv) 46 0.1429xC+9.7331
xlvi) 50 0.1512 x C + 10.064
xlvii) 52 0.157 x C + 10.35
xlviii) 55 0.168 1 x C + 10.984
xlix) 60 0.193 7 x C + 12.646
)] 65 0.2292 x C +14.831
NOTE — The equations shown in italics define the surface below the jaw line.
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ANNEX C

(Foreword)

COMMITTEE COMPOSITION

Fire Fighting Sectional Committee, CED 22

Organization

In Personal Capacity (House No. 1933, Sector-4,
Urban Estate, Gurugram)

Advance Firetec and Research Lab Private Limited,
New Delhi

Agni Controls, Chennai

Airports Authority of India, New Delhi

Bennett Coleman and Company Limited, New Delhi
Central Industrial Security Force, New Delhi

Central Public Works Department, New Delhi

Centre for Fire and Explosive Environment Safety,
Defence Institute of Fire Research, Delhi

CSIR - Central Building Research Institute, Roorkee

Directorate General of Quality Assurance, New Delhi

Engineers India Limited, New Delhi

Fire and Emergency Services, Kolkata

Fire and Security Association of India, Chennai

F. M. Engineering International India Branch,
Bengaluru

Gunnebo India Private Limited, Thane

H. D. Fire Protect Private Limited, Thane

Indian Oil Corporation Limited, New Delhi

Institute of Fire Engineers India, New Delhi
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Representative(s)

DR K. C. WADHWA (Chairperson)

SHRI SUBIR K. NANDI

SHRI BALACHANDRAN
SHRI ARUN KUMAR (Alternate)

SHRI ARVIND KUMAR
SHRI P. K. DESHMUKH (Alternate)

SHRI PURUSHOTAM SINGH
SHRI SUDHIR KUMAR

SHRI CHAITANYA KUMAR VERMA
SHRI PREM MOHAN (Alternate)

SHRI PANKAJ CHAWLA

DR HARPAL SINGH
SHRI SHORAB JAIN (Alternate)

CONTROLLER
JT CONTROLLER (Alternate)

SHRI AMITABH KISHORE
SHRI GYASUDDIN (Alternate 1)
SHRI AKASH DEEP PATEL (Alternate I1)

SHRI ABHIJIT PANDEY
SHRI KAMAL NANDY (Alternate)

SHRI ANAS RIzVI

SHRI SRIKANTH YAJALA
SHRI YASSAR NABEEL MOHAMED (Alternate)

SHRI JOHNSON MATHEW
SHRI SAMIR MISRI (Alternate 1)
SHRI YOGESH JADHAV (Alternate I1)

SHRI HARISH N. DHARAMSHI
SHRI K. T. CHAUDHARI (Alternate I)
SHRI ANIK N. DHARAMSHI (Alternate 11)

SHRI SAMIR V. SATHE

PRESIDENT
SHRI U. S. CHHILLAR (Alternate I)
SHRI PRADEEP KUMAR (Alternate I1)
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Organization

Johnson Controls, Bengaluru
K. V. Fire Chemicals India Private Limited, Navi
Mumbai

Maharashtra Fire Services, Mumbai

Ministry of Home Affairs, New Delhi

National Association of Fire Officers, Mumbai

Nohmi Bosai India Private Limited, Gurugram

Oil Industry Safety Directorate, Noida

Proion Consultants, New Delhi

Reliance India Limited, Mumbai

RESQ Technologies, Aabad

Safex Fire Services Limited, Mumbai

Shah Bhogilal Jethalal & Bros., Ahmedabad
State Bank of India, Mumbai

Swastik Synergy Engineering Private Limited,
Mumbai

TTS Consultant, Kolkata

Uttar Pradesh Fire Service, Government of
Uttar Pradesh, Lucknow

In Personal Capacity (K-33-A, Green Park, First
Floor, New Delhi)

In Personal Capacity (27A, Tapovan Senior Citizens

Foundation, Coimbatore)

In Personal Capacity (Bldg. No.8/S/3, Kamat Classic,

Phase 4, Caranzalem, Panaji)

In Personal Capacity (Gheekanta Road, Near
Madhuram Cinema, Ahmedabad)

In Personal Capacity (D-317, 2™ Floor, Nirman
Vihar, New Delhi)
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Representative(s)

SHRI SANTHOSH MUZUMDAR
SHRI NITIN RASTOGI (Alternate)

SHRI RAJESH SABADRA
SHRI UDAY K. SHROFF (Alternate)

SHRI SANTOSH S. WARICK
SHRI KIRAN HATYAL (Alternate)

SHRI MORESHWAR KUDKILWAR

SHRI M. V. DESHMUKH
PRESIDENT (Alternate)

SHRI ISWAR IYER
SHRI NEERAJ SEHGAL (Alternate)

SHRI MURARI MOHAN PRASAD
SHRI N. K. PANDEY (Alternate)

SHRI SANDEEP GOEL

SHRI UMESH KHANDALKAR
SHRI MUKESH CHANDRA KUMAR (Alternate)

SHRI ROHIT V. SHAH

SHRI JITENDRA SHAH
SHRI SANDIP SHAH (Alternate)

SHRI MUKESH M. SHAH
SHRI MAYANK YADAV

SHRI MUKESH D. SHAH
SHRI KUNAL ZATAKIA (Alternate 1)
SHRI VARUN SHAH (Alternate I1)

SHRI TARAK CHAKRABORTY

SHRIP. K. RAO
SHRI AMAN SHARMA (Alternate)
SHRI S. K. DHERI
SHRIT. R. A. KRISHNAN
SHRI ASHOK MENON

SHRI ABHAY D. PURANDARE

SHRIR. C. SHARMA



Organization

BIS Directorate General
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Representative(s)

SHRI DWAIPAYAN BHADRA,
SCIENTIST ‘E’/DIRECTOR AND HEAD (CIVIL
ENGINEERING) [REPRESENTING DIRECTOR
GENERAL (Ex-officio)]

Member Secretary
SHRI RAJESH CHOUDHARY
SCIENTIST ‘B’/ASSISTANT DIRECTOR
(CIvIL ENGINEERING) BIS

Helmet Subcommittee, CED 22 : 5

Organization

In Personal Capacity (Bldg. No.8/S/3, Kamat Classic,
Phase 4, Caranzalem, Panaji)

3M India Limited, Bengaluru

All India Helmets Manufacturers Association,
Faridabad

All India Two Wheeler’s Helmet Manufacturers
Association, Delhi

Automotive Research Association of India, Pune

Bureau of Police Research and Development,
New Delhi

Coal India Limited, Dhanbad

Concert Trust, Consumers Association of India,
Chennai

Concord Arai Private Limited, Chennai

CSIR - Central Institute for Mining and Fuel
Research, Dhanbad

Defence Bio-Engineering and Electromedical
Laboratory, Ministry of Defence, Bengaluru

Defence Materials and Stores Research and
Development Establishment, Kanpur

Directorate General of Mines Safety, Dhanbad

Hero Motocorp Limited, New Delhi
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Representative(s)

SHRI ASHOK MENON (Convener)

SHRI VINAY PATHAK
SHRI BIDYUT CHETIA (Alternate)

SHRI MADHU BHUSHAN KHURANA

SHRI GOVIND PARSAD DABRAL
SHRI BHARAT BHUSHAN (Alternate)

SHRIB. S. YAMGAR

PRINCIPAL SCIENTIFIC OFFICER
DR M. M. GosAL (Alternate)

SHRI G. C. SHARMA
SHRI A. B. W. HUSSAIN (Alternate)

SHRI M. R. KRISHNAN
SHRI M. SOMASUNDARAM (Alternate)

SHRI R. RAM KRISHANAN
SHRI A. R. D. RAMACHANDRA RAJA (Alternate)

DR HARENDRA SINGH

DR R. INDUSHEKAR
SHRI TAPAN KHILARIWAL (Alternate)

DRR. K. TIWARI
SHRI ARUN KUMAR SINGH (Alternate)

SHRI C. B. PRASAD
SHRI N. P. DEORI (Alternate)

SHRI HARJEET SINGH
SHRI PIYUSH CHOWDHRY (Alternate)
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Organization

Honeywell International India Private Limited,
Gurugram

Indian Institute of Technology Delhi, New Delhi
Mines Safety Appliances Limited, Kolkata
Ministry of Home Affairs, New Delhi

Ministry of Road Transport and Highways,

New Delhi

Society of Indian Automobile Manufacturers
(SIAM), Delhi

Steelbird Hi-Tech India Limited, Solan

STUDDS Accessories Limited, Faridabad

Voluntary Organisation in Interest of Consumer
Education (VOICE), New Delhi

In Personal Capacity (D-317, 2nd Floor, Nirman
Vihar, New Delhi)
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Representative(s)

SHRI RAVI AVUPATI

DR SANJEEV SANGI
DR PUNEET MAHAJAN (Alternate)

SHRI K. SANYAL
SHRI S. BHATTACHARYA (Alternate)

SHRI PRASHANT LONKAR
SHRI MORESHWAR KUDKILWAR (Alternate)

SHRI S. P. GUPTA
SHRI K. C. SHARMA (Alternate)

SHRI PRASHANT KUMAR BANERJEE
ASSISTANT DIRECTOR (Alternate)

SHRI RAJEEV KAPUR
SHRI ARUN KUMAR (Alternate)

SHRI SIDHARTHA KHURANA

SHRI M. A. U. KHAN
SHRI RAJIV JHA (Alternate)

SHRIR. C. SHARMA



(Continued from second cover)

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 or analysis, shall be rounded off in accordance with
IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained
in the rounded off value should be same as that of the specified value in this standard.
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