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CEYLON STANDARD SPECIFICATION FOR
DIMENSIONS OF PARALLEL COARSE SCREW THREAD
OF WHITWORTH FORM

FOREWORD

This Ceylon Standard specification for parallel coarse serew thread
of the Whitworth form has heen prepared by the Drafting Committee on
nuts and bolts. It was approved by the Mechanical Engineering Divi-
sional Committee of the Bureau of Ceylon Standards and was authorised
for adoption and publication by the Council of the Bureau on
14th August, 1970.

This standard includes details of basic sizes, limits and folerances
for British Standard Whitworth screw thread. These correspond to the
medium class and free class bolts and normal class nuts of British
Standard Specifications.

The British Standard on parallel screw thread of Whitworih form
and the Indian Standard on screw threads were consulted in the prepara-
tion of this standard and the assistance gained therefrom is acknowledged.

1. SCOPE

This Ceylon Standard relates to parallel coarse serew threads of
Whitworth form used for general engineering purposes. 1t provides for
serew thread diameters from % in to 6 in.

This standard is not intended to apply to threaded pipe joints, screw
threads associated with interference fits such as those on the metal ends
of studs and in the corresponding tapped holes, or to serew threads which
are subject to high temperature.

2. DEFINITIONS

The definitions of terms relating to parallel threads are given in
Appendix A.
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3. THREAD FORM

The Whitworth basic thread form is shown in Fig. 1 below.

|

¥ !
"
3
-}
H h
4
6
{
P
H =0.960491p 11/6 = 0.160062p
=4H = 0.640327p r = 0.1373%20p

p = pitich

Fig. | Basic from of whitworth thread.

Tt is symmetrical 'V thread in which the angle between the flanks
measured in an axial plane is 55°. One sixth of the sharp V is truncated
at top and bottom, the thread being rounded equally at crests and roots
by -eircular ares blending tangentially with the flanks, the theoretical
depth of thread being thus 0.640327 times the nominal piteh.

’fhis bagic thread depths caleulated from the above definition are rounded
off to the nearest 0.0001 inch.
4. CLASSES OF FIT

471 The classes of fit or classes of tolerance specified herein ghall be
medium class and free class for bolts and normal class for nuts.
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“The relative magnitudes and dispositions of the effective diameter
tolerance zones for the class of tolerance mentioned above is shown
in Wig. 2. . It will be noted that the lower limit of the nut is always
the basic size. An allowance amounting to 0.3x medium class bolb
offective diameter tolerance is provided for mediums and free class
bolts at nominal diameter 4 in and below, between the lower limib

* for the nut (basic size) and the upper limit for the bolt.

4-1-1 Medium class bolts and nuts. The medium class applies to
the better class of ordinary interchangeable screw threads.

4-1-9 Free class bolts. The free class applies to the majority of
bolts of ordinary commercial quality.

4-1-3 Normal class nuts. The normal class applies to ordinary
commercial quality nuts; this clags is intended for use with
medium or free class bolts.

- NUTS.
Normal class Normal class
17 N7
150 180 v
{ RN 77/, I

! /\\ﬁ ¥ N
. SO i ;
100 N NN RN

D,
\ [
""""‘" Over 3/4 in dia i—- ‘:}::: Over 3/4 in dia
3/4 in dia & under 3/4in dia & under
Allowance* Allowance*
Medium class Free class
BOLTS

Fig. 2 Effective diameter tolerance zones of recommended
combinations of classes of bolts & nuts.

Note:-

The medium elass bolt effective dinmeter tolerance is shown as 100

units and the other values as expressed as a percentage of this tolerance.

5. DIMENSIONS AND TOLERANCES

5.1 A pictorial representation of the assembled condition of the nut and

holt threads, their tolerances and the allowance between them for
the recommended combinations of clauses is shown in Fig. 3 and 4.

Seze Clause 4
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5-2 The basic sizes of the coarse thread series is given in Table 1 helow: ~

TABLE 1
BASIC SIZES OF THE COARSE THREAD SERIES
1 2 3 4 5.6 7 3
Number | Cross Sec-
Nominal| of Depth Major | Effective | Minor | tional area
size threads | Pitch of diameter | diamerer | diamerer | at bottom
per inch tﬁl}regfi of thread
in in in in in ! in in 5. in
1/8* 40 0-02500 0.0160 0-1250 | 0.1090 (.0830 0-0068
3/16 24 0-04167 0.0267 0.1875 0-1608 0-1341 0-0141
1/4 20 0.-05000 { 0.0320 ; 0.2500 | ©-2180 | 0.1860 0-0272
5/16 18 0-05556 0-0356 0-3125 0-2769 0+2413 Q-0457
3/8 16 0-06250 0-0400 @ 0-3750 0-3350 0.2950 0-0683
7116 14 0-07143 0-0457 0-4375 0.3918 0-3461 0-0941
1/2 12 0-08333 | ©.0534 | 0-5000 | 0.4466 | 0-3932 0.1214
9/16% | 12 0.08333 | 0.0534 | 0.5625 ! 0-5C91 | 0-4557 0-1631
5/8 11 0-09091 | 0-0582 | 0-6250 | 0-%668 | 0 5086 (0.3032
11/16% | 11 0-09091 | 0-0582 | 0-6875 | 0-6293 | 0.5711 0:2562
34 10 0- 10000 0-0640 0.7500 | 0-6860 0.6210 0. 3039
718 9 0-11111 0-0711 0-8750 0-8039 0-7328 0.4218
1 8 0-12500 0-0800 1.0000 0-9200 | 0-8400 0-5542
1% 7 0-14286 | 0.0915 | 1-1250 | 1.0335 | 0.9420 0-6969
13} 7 0.14286 | 0.0915 1:2500 1.1585 1 0670 0-8942
1% 6 0-16667 0.1067 1-5000 1-3933 1.2866 1-3000
12 5 6-20000 0.1281 1-7500 1-6219 1-4938 1.7530
2 4.5 0-22222 | 0-1423 | 2.0000 ! 1.8577 | 1.7154 2.3110
2% 4 0-25000 | 0-1601 2.2500 2.0899 1.9298 2-9250
% 4 0.25000 G.1601 2.5000 1 2-3399 2-1798 3.7320
23 3-5 0-28571 01830 2-7500 0 2.5670 2-3840 44640
3 3.5 0-28571 1 0-183C | 3.0000 | 2.8170 | 2.6340 54490
33* 3.25 1 0-30769 | 0-1970 | 3.2500 ! 3.0530 | 2-.8560 64060
3 3.25 {0-30769 | 0-1970 | 3.5000 | 3-3030 | 3-1060 7.5770
33* 3 0-33333 | 0-21% | 3.7500 | 3-5366 | 3-.3132 8-6740
4 3 0-33333 | 0.2134{ 4.0000| 3.7866 | 3.5732 10-03¢0
4% 2-875{ 0-34783 | 0-2227 | 4.5000 | 4.2773 | 4.0546 12-9100
5 2.75 10-36364 | 0.-2328 | 5.0000 | 4.7672 | 4.5344 161500
53 2.625 1 0-38095 | 0.2439 | 5.5000 | 5.25611 5.01722 19-7300
6 2-5 0-400C0 | 0-2561 ] 6.0000 | 5.7439 | 5.4878 13.6500

* To be dispensed with wherever possible.

T Dimeznsionally, the § in. x 40 t.p.d. chread belongs more appropriatels to the
B.S.F. series, but it has for so long been associated with the B S.W. series that it
is now included herein,
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minor dia. of nut

Basic minor dia.

Min. minor dia. of nut
Max. minor dia. of bolt
Min. minor dia. of bolt
Min. eff. dia. of bolt
Max. eff dia. of bolt
Basic eff. dia

Min. eff. dia of nut

Max. eff. dia of nut

Minor major dia. of bolt

Max. major dia of bolt

Basic major dia.

Min.

major dia. of utn



NUT Q% ‘ pe D

(Normal class) D

BOLT
(Free class)

Fig. 3 Tolerance zones for medium class bolts with allowance
and normal class nut } in, B.S.W. (20 t.p-i.) illustrated

Note:- The maximum bolt dimensions refer to unplated holts only.
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3

NUT
(Normal class)

BOLT
{Medium class)

Fig. 4 Tolerance zones for free class bolt with allowance
and normal class nut 2 in. B.S-W. (20 t.p.i.) illustrated.

Note: The maximum dimensions apply to unplated holts only.

10
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Max.
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Min.
Max.
Min.
Min.
Max.
Basic
Min.
Max,
Min,
Max.
Basic

Min,

minor dia. of nut
minor dia.

minor dia of nut
minor dia. of bolt
minor dia of bolt
eff. dia. of bolt
eff. dia. of bolt
eff, dia.

eff. dia. of nut
eff. dia. of nut
major dia. of bolt
major dia. of bolt
majof dia.

major dia. of nut
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5+3 The dimensions and tolerances of normal class coarse pibch threads
for nuts are shown in Table 2 below:-

TABLE 2.
NUTS - NORMAL CLASS LIMITS AND TOLERANCES
1 2 3 4 5 o] 7 1 8 9
Nominal ngfbﬂ d}g::‘?:ﬂ Effective diameter Minor diameter
size ;::'riiil Min. Mn:d TSI_ ] ?\ﬁx: ‘ §1ax.. Tol. M:L ]

in in in Tin ] in in | in in in
i 40 0-1250 | 0-1133 | 0-0043 | 0.1090 | 0-1020 | 0-0090 | 0.0930
3/16 24 0-1875 | 0-1660 | 0-0052 | 0-1608 | 0-1474 | 0-0133 | 0.1341
1/4 20 0-2500 | 0-2238 | 0-0058 | 0-2180 | 0-2030 | 0.0170 | 0. 1860
5/16 18 0-3125 | 0-2832 | 0-0063 | 0-2769 | 02594 | 0.0181 | 0.2413
38 16 0-3750 | 0-3418 | 0-0068 | 0-3350 | 0-3145 | 00195 | 0-2950
1116 i4 0-4375 | 0-3990 | 0.0073 | 0-3918 | 0-3674 | 0.0213 | 0.3461
12 12 0-3000 | 0-4543 | 0.0077 | 0 4466 | 0-4169 | 0.0237 | 0.3932
9/16% | 12 0-5625 | 0-5171 | 0-0080 | 0-5091 | 0-49794 | 0-0237 | 0-4557
5/8 11 0-6250 | 0-5752 | 0-0084 | 0-5668 | 0-5338 | 0.0252 | 0.5086
11/16% | 11 0-6875 | 0-6379 | 0-0086 | 0-6293 | 0-5953 | 0.0252 | 0.57i1
314 10 0-7500 | 0-6950 | 0 0090 | 0-6860 | 0-64%0 | 0.0270 | 0.6220
718 9 0-8750 | 0-8135 } 0.0096 | 0-8039 | Q7620 | 0.0290 | 0-7328
1 8 1-0000 | 0-9302 | 0.0102 | 0-9200 | 0-8720 | 0-0320 | 0-8400
1% 7 1.1250 | 1-0442 | 0-0107 | L-0355 | 0-9776 | 0-0356 | 0.9420
1} 7 12500 | 1-1696 | 0-C111 | 1-1585 | 1.1026 | 0-0356 | 1.0670
13 6 1-5000 | 1-4053 | 0-0120 | 1-3933 | 1.3269 | 0.0403 | 1-2866
17 5 1-7500 | 1-6348 | 0.0129 | 1.6219 | 1.5408 | 0-0470 | 1-4938
2 4.5 2-0000 | 1-8714 | 0-0137 | 1-8577 | 1-7668 | 0-0314 | 1-7154
21 4 2-2500 | 2-1043 { 0-0144 | 2-0899 | 1-9868 | 0.0570 | 1 9798
p 4 2-5000 | 2-3548 | 0-0149 | 2-3399 | 2.2368 | 0-0570 | 2-1798
2% 3.5 2-7500 | 2-5827 | 0-0157 | 2-5670 | 2-4481 | 0.0641 | 2.3840
3 3.5 3.0000 | 2-8331 1 0-0161 | 2-8170 | 2.6981 | 0-0641 | 2-6340
3%* 3.25 3-2500 | 3-0697 | 0-0167 | 3-0530 | 2-9245 | 0-0685 | 2.8560
34 3.25 3.5000 | 3.-3201 | 0-0171 | 3.3030 | 3-1745 | 0.0685 | 3.1060
38 3 3-7500 1 3-5543 | 0-0177 | 3-5366 | 3-3969 | 0-0737 | 3-3232
4 3 4-0000 | 3.8047 | 0-0181 | 3.7866 | 3-6469 | 0.0737 | 3.5732
43 2-875 | 4.5000 | 4-2962 | 0 0182 | 4.2773 | 41312 | 0.0766 | 4.0546
5 2.75 | 5.0000 | 4-7869 | 0-0197 | 4.7672 | 4-6141 | 0.0797 | 4-5344
5% 2.615 | 5.5000 | 5.2766 | 0-0205 | 5 2561 | 5-C954 | 0.0832 | 5-0122
6 2.5 6-0000 | 5.7651 | 0-0212 | 5-7439 © 5.5748 | 0-0870 | 5.4873

* To be dispensed with wherever possible.

5-4 The dimensious and tolerances of medium class coarse pitch threads
for bolts and serews are shown in Table 3.

11
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6. DESIGNATION

In drawings and related documents the screw thread eovered in this

Standard shall be designated by the following:.~

(a) Name of series BSW
(h) DBasie major diameter of thread
(e) Number of threads per ineh
(d) Class of fit
If the thread is left-hand the symbol L.H should follow the
designation.
e. g

$in - 20 B.S.W, free class
or %in - 12 B.S.W. LLH medium class

APPENDIX A

A-1 Definitions relating to parallel serew threads.

A-1-1

A-l-2

A-1-3

A-1-4

Screw thread ~ The ridge produced by forming, on the
surface of a cylinder or cone, a continuous helical or spiral
groove of uniform section, such that, the distance measured
parallel to the axis between two corresponding points on its
contour is proportional to their relative angular displacement
about the axis.

Parallel screw thread ~ A thread formed on the surface of
a eylinder (see fig. 5).

Form — The shape of one complete profile of the thread
between corresponding points, at the bottom of adjacent
grooves, as shown in an axial plane section.

Basic Form ~ The theoretical form on which the design
forms for both the external and internal threads are baged
(see Tig. 1).

15
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16

A-1-

A-1

A-1

Al.

A-1:

A-1

5 Design Form - The form of the external and internal thread
in relation to which the limits of tolerances are assigned.

.6 Flanks - Those parts of the surface on either side of the

thread, the intersection of which with an axial plane are
theoretically straight lines (see ¥ig. 5).

.7 Crest - That pérb of the surface of a thread which connects

adjacent flanks at the top of the ridge (see Tig. 6 and 7).

.8 Included angle of thread - The angle between the flanks of

the thread measured in an axial plane section (see Vig. 5).

.9 AXis - The axis of the pitch cylinder of a screw thread

(see Wig 6 & 7).

10 Pitch - The distance, measured parallel to theaxis, hetween
corresponding points on adjacent thread forms in the same
axial plane section and on the same side of fthe axis
(see Tig. 8).

.11 Major diameter - The diameter of the major eylinder of a

parallel thread in a specified plane normal to the axis
(see Fig. 6& D).

‘~12 Minor diameter - The diameter of the minor cylinder of a

parallel thread in a specified plang normal to the axis
(see Fig. 6 & 7).

13 Pitch diameter - The diameter of the pitch eylinder of a
parallel thread in a gpecified plane normal to the axig
(see Fig. 6 & 7).

.14 Fit - The relationship existing between two mating parts

with respect to the amount of clearance which is present.

. 15 Class of fit - Indicates the general character of the fit that

may oceur between pairs of mating parts made within
prescribed limits.

.1+16 Depth of thread - The radial distance between its major

and minor cylinders.
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= Height of fundamental triangle

= Flank

= Included angle

A -
B
C
D = Basic truncation

. Axis of screw thread

FIG. 5. Fundamental Triangle and Basic Truncation of a Parallel
Screw Thread,

4 Basic pitch o Pitch points

A = Major dii. - D Minor cylinder

B = Pitch dia, E = Pitch cylinder
C . Minor dia. F = Major cylinder
;X = AXis

FIG. 6. External Parallel Screw Thread.

17
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A = Major dia. F == Major cylinder
B = Pitch dia. G == Crest
C = Minor dia, H = Root
D = Minor cylinder P = Pitch point
E := Pitch cylinder O = 4 Basic pitch

FIG. 7. INTERNAL PARALLEL SCREW THREAD,

P. = Pitch

FIG. 8 SINGLE-START SCREW
THREAD (RIGHT HAND)
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BUREAU OF CEYLON STANDARDS

The Bureau of Ceylon Standards (BCS) is the national
standards organisation of Ceylon and was established by the
Hon. Minister of Industries & Fisheties, as provided for by the
Bureau of Ceylon Standards Act, No. 38 of 1964.

The principal objects of the Bureau as set out in the Act
are b0 promote standards in industry and commerce, prepare
national standard specifications and codes of practice and
operate a Standardisation Marks Scheme and provide tesbing
facilities, as the need arises.

The Bureau is financed by Government grants and the
sale of its publications. Financial and administrative control
is vested in a Council appointed in accordance with the provi-
sions of the Act.

The detailed preparation of standard specifications are
done by Drafting Committees composed of experts in each
particular field assisted by permanent officers of the Bureau.
These Committees are appointed by Divisional Committees,
which are appointed by the Council. All members of the
Drafting and Divisional Committees render their services in an
honorary capacity. In preparing the standard specifications
the Bureau endeavours to ensure adequate representation of
all view points.

In the international field the Bureau represents Ceylon
in the International Organisation for Standardisation (ISO)
and will participate in such fields of standardisation as are of
special interest to Ceylon.

‘ Printed at the Swadeshii’rinters 341, Olcott Mawatha, Colombo 10 for the
Butreau of Ceylon Standards, 53, Dharmapala Mawatha, Colombo 3.
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