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CO-OPERATING ORGANISATIONS
; ¥
The Mechanical Industry Committee under whose
supervision this British Standard was prepared consists-
of representatives from the following Government
Departments and Scientific and Industrial Organisa-
tions:

Admiralty.

Crown Agents for the Colonies.

Department of Scientific and Industrial Research.

High Commissioner for India.

Home Office.

Ministry of Transport.

Ministry of Works and Buildings.

War Office.

Agricultural and Road Machinery Manufacturers’
Association. :

Association of Consulting Engineers. :

British Chemical Plant Manufacturers’ Association.

British Electrical and Allied Manufacturers’ Association.

British Engineers’ Association.

British Iron and Steel Federation.

British Marine Oil Engine Manufacturers’ Association.

Engineering Insurance Companies.

Institute of Marine Engineers.

Institute of Petroleum,

Institution of Automobile Engineers.

Institution of Civil Engineers.

Institution of Gas Engineers.

Institution of Heating and Ventilating Engineers.

Institution of Mechanical Engineers.

Institution of Production Engineers.

Locomotive Manufacturers’ Association.

Machine Tool Trades Association.

Railway Companies of Great Britain.
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THIS SPECIFICATION having been approved by the
Mechanical Industry Committee and endorsed by the Chair-
man of the Engineering Divisional Council was published
under the authority of the General Council as a British
Standard on 18th August, 1941.

. In order to keep abreast of progress in the industries con-
cerned, the British Standards are subject to periodical
review. Suggestions for improvements will be recorded and
in due course brought to the notice of the Committees
charged with the revision of the standards to which they
refer.

A complete list of British Standards, indexed and cross-
indexed for reference, will be found in the Institution’s
Handbook. ]

WAR EMERGENCY
BRITISH STANDARD S_PEC_IFICATION FOR
TOLERANCES FOR
PLAIN LIMIT GAUGES

FOREWORD

This War Emergency British Standard has been prepared under the
authority of the Mechanical Industry Committee in response to a
request received from the Ministry of Supply.

Its principal object is to facilitate the manufacture of the simpler

. types of limit gauges and so increase their availabi lity as an urgent war

requirement.
The schedule of gauge tolerances recommended is based directly

upon a graded series of work tolerances. It provides not only for the |

range of work tolerances given in B.S. 164, ‘ Limits and Fits for
Engineering’ but also coarser grades of work and so covers all of those
qualities of workmanship for which limit gauging is a customary
practice.

A careful distinction has been drawn between °workshop’ and

‘inspection ’ gauges, and the importance of the use of * workshop * gauges
in assisting in the correct production of work is stressed. Other equally
important factors in the manufacture and use of limit gauges which are
frequently not fully appreciated are brought out in the text and in the
appendices.

SPECIFICATION
PART ONE : SCOPE

The tolerances given in this Specification are recommended for all
the simpler types of limit gauges, such as cylindrical plug and ring
gauges (with or without steps for length), gap gauges, plate gauges for
depth or height, and plunger type gauges for depths.

The upper section of each Table covers the range of work tolerances
in B.S. 164, * Limits and Fits for Engineering.” The lower section is a
continuation providing for coarser grades of work.

The tolerances are not applicable to screw gauges, for which
reference should be made to B.S.919, ‘Screw Thread Gauge
Tolerances.’

NOTE. Recommended designs for the commoner types of limit gauges are
given in B.S. (in course of preparation).

5
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PART TWO : NOMENCLATURE

Limits of Size (or more briefly, Limits). The limits of size (limits) for
a dimension or a part are the two extreme permissible sizes for that
dimension.

NOTE. The high (H) limit for a dimension is the largest size pcrmitteé! for
that dimension. The low (L) limit for a dimension is the smallest size permitted
for that dimension.

Tolerance. The tolerance on a dimension is the difference between
the high and low limits of size for that dimension; it is the variation
tolerated in the size of that dimension to cover reasonable imperfections
in workmanship.

PART THREE : DIAGRAMS OF LIMITS AND TOLERANCES
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Diagram showing limits and

tolerances for holes and shafis.

Fig. 1

The left-hand portion of Fig. 1 illustrates diagrammatically the
limits and tolerances for a hole and its mating shaft. For convenience
the hole and shaft are drawn in contact at the bottom so that the
whole of their tolerances are shown at the top. These tolerances are
shown by the cross-hatched and the black regions, for holes and shafts
respectively.

In diagrams used to illustrate limits and fits it is customary and
convenient to use only the upper portion of such a ‘ limits diagram ’

6
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and to confine them to the tolerance bands, or tolerance zones as they
are called, for the mating members. Such diagrams thus become reduoed
to the form shown on the right-hand side of Fig. 1.

Diagrams of this type are used later in this Specification to illustrate
the positions of the tolerance zones for Go and NoT Go workshop and
inspection gauges in relation to the tolerance zones for the hole or
shaft, as the case may be,

PART FOUR : WORKSHOP AND INSPECTION GAUGES

Limit gauges alc divided into two classes, © workshop gau ges * and
mspecuon ga.uges !

Workshop gauges are for use during the actual production of the
work on the machine or for the works final inspection.

Inspection gauges are intended for use in the final inspection of the
product by the purchaser. _

In order to reduce the demands for gauges it is strongly recom-
mended that, during the war, inspection gauges should not be ordered

. except by official inspection bodies who, so far as dimensions are con-

cerned, are contractually obliged to accept all work which does not fall
outside the prescribed limits. It is recommended that all internal factory
inspection should be carried out with suitably selected workshop gauges
(See Part 5 d). When the factory inspection may be followed by
official inspection before acceptance of the product, this procedure is
essential.

The simpler types of workshop and inspection gauges for a piece of
work are usually alike in form, but there is a definite difference between
their sizes which is intended to ensure that all work which passes a
correct workshop gauge will subsequently be accepted by the corre-
sponding inspection gauge.

PART FIVE : TOLERANCE ZONES FOR LIMIT GAUGES

The tolerance zones for workshop and inspection gauges are dis-
posed in relation to the tolerance zones for thc work in the manner
shown.in Fig. 2.

a. Tolerance Zones for’ Inspection Gauges. The tolerance zones for
inspection gauges border on the outside of the tolerance zone for the
corresponding work. Thus the use of inspection gauges ensures that no
work which lies within its prescribed limits will be rejected.

1941
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| Fig. 2. Disposition of limit gauge tolerances
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b. Tolerance Zones for Workshop Gauges. The tolerance zones for
workshop gauges lie inside the tolerance zone for the corresponding
work. This ensures that all work which passes workshop gauges will
also pass the corresponding inspection gauges.

An exception to this rule is made in the case of NoT Go workshop
gauges for small work tolerances up to 0-0017 in. (0-045 mm.). In such
cases the tolerance zone for the workshop gauge is made either the same
as that for the NoT Go inspection gauge, L.e., it lies outside the tolerance
zone for the work, or it is made to straddle the adjacent work limit.
The object of this exception is to avoid an unduly large encroachment
on the work tolerance where this is of small magnitude.

1t will be appreciated from Fig. 2 that workshop gauges, when new,
must of necessity reduce to some extent the net work tolerance available
to the manufacturer. Experience has proved, however, that this causes
no hindrance in actual production which is not far out-weighed by the
confidence gained by manufacturers in having dependable workshop
gauges to use during production.

The importance of the use of Go workshop gauges cannot be too
strongly emphasised, as they determine whether the mating parts will
assemble or not. NoT Go gauges are of lesser importance as they serve
only to limit the degree of slackness between mating parts to that
permitted by design.

c. Margins for Workshop Gauges. The continual use of Go
gauges, in particular, causes them to wear. Where the work tolerance

is sufficiently large, some provision is made for this wear by introducing .

a margin between the tolerance zones for the Go workshop gauges and
the adjacent work limits (L in the case of holes and H in the case of
shafts). Where the work tolerance permits, a similar but smaller margin
is introduced for the purpose of clear distinction between the tolerance
zones for the NoT Go workshop and the NOT Go inspection gauges.

! NOTE. Having in mind the direction of wear of the gauges, it would be more
logical to provide this margin of safety between the two NoT Go gauges by inserting
it between the adjacent limit for the work and the tolerance zone for the inspection
gauge rather than that for the workshop gauge. The system illustrated in Fig. 2,

however, follows current practice and it is not considered desirable to modify it
during the war.

d. Selection of Workshop Gauges. When the number of com-
ponents being manufactured in a workshop is large and the number

of workshop gauges available is on a corresponding scale, advantage -

can be gained by dividing the gauges into two classes, one for use in
setting up machines, etc., and the other for works inspection. This may
be done in the first instance by measuring the gauges when new and
choosing those nearest to the work limits for works inspection. Further,
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