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Foreword

T HIS standard represents the latest result of vork which began with the organization of Sec-
tional Committee B4 in June 1920 under the name ‘‘Sectional Committee on the Standardiza-
tion of Plain Limit Gages for General Engineering Work.” This original committee produced
American Standard ASA B4a-1925, ""Tolerances, Allowances and Gages for Metal Fits,’’ which
was used in varying degree for many years.

In December 1930, Sectional Committee B4 was reorganized and the name changed to the
present form, ‘'Sectional Committee on the Standardization of Allowances and Tolerances for
Cylindrical Parts and Limit Gages." The change in name indicated a significant shift to a more
definite and somewhat more restricted mission for the committee.

During the years of World War II an ASA War Committee formed in 1943 worked on the proj-
ect but produced no completed results, and the activity was turned back to Sectional Committee
B4. After the war the subject was discussed at the Canadian Conference on the Unification of
Engineering Standards held in Ottawa in 1945, attended by delegates from Great Britain, Canada,
and che United States, and again at another joint meeting in New York later in the same year.
These meetings are significant because since 1945 work in this project has been strongly in-
fluenced by these and similar ABC conferences. Proper evaluation of the present standard
will depend upon an appreciation of the important effects of progress towards agreement on uni-
fication of standards between the ABC countries.

The result of the activities immediately following World War Il was American Standard
“Limits and Fits for Engineering and Manufacturing (Part 1), ASA B4.1-1947."” In the preface to
that document it was stated that the ABC meetings resulted in agreement on five basic principles,
and since the first four of these principles, with certain minor and obvious variations, apply to
this present standard, it is considered worth while to repeat them here. First, there must be a
common language (definitions) through which analyses may be recorded and conveyed. Second,
a table of preferred basic sizes helps in reducing the number of different diameters commonly
used in a given size range. Third, preferred tolerances and allowances are a logical comple-
ment to preferred sizes and should aid the designer in selecting standard tolerances. Fourth,
uniformity of method of applying tolerances is essential.

Additional ABC conferences were held in New York in June 1952 and February 1953. Delega-
tions from Sectional Committee B4 were active in these conferences, which resulted in a draft
proposal for an ABC system of Limits and Fits, published as ASA B4/30. The Sectional Com-
mittee B4 delegates to these conferences voted to recommend approval of the ABC proposals as
the basis for an American standard if and when such a standard were developed.

Since the publication of this standard there has been additional discussions at ABC con-
ferences held in Ottawa in June 1960 and at Arden House, New York, in September 1962. There
has been an expansion of definitions under ASA Bl.7, and they are reflected in the revision.

The revised proposal was submitted to the sponsor organization and to the USA Standards
Institute (formerly American Standards Association) for final approval as a USA Standard. This
approval was granted on August 3, 1966.

This revision, however, was never published as it was noted that other changes, agreed to
at the Arden House ABC Conference, had not been incorporated in the standard.

A new revision was issued, and following approval by the USA Standards Committee B4, it
was approved by the sponsor and on September 18, 1967 by the USA Standards Institute.

USA STANDARD

This USA Standard is one of nearly 3000 standards approved as American
Standards by the American Standards Association. On August 24, 1966, the ASA
was reconstituted as the United States of America Standards Institute. Standards
approved as American Standards are now designated USA Standards. There is no
change in their index identification or technical content.

UDC 621.753.1.3
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USA Standard

Preferred Limits and Fits for Cylindrical Parts

1. Scope and Application.

1.1 This standard presents definitions of terms
applying to fits between plain (non-threaded)
cylindrical parts and makes recommendations on
preferred sizes, allowances, tolerances, and fits
for use wherever they are applicable. The stand-
ard through 20 in. diameter is in accord with the
recommendations of American-British-Canadian
Conferences. Experimental work is being carried
on and when results are available, agreement in
the range above 20 in. will be sought. It repre-
sents the combined thinking and experience of
groups who have been interested in standards in
this field, and it should have application for a
wide range of products. The recommendations,
therefore, are presented for guidance and for use
where they might serve to improve and simplify
products, practices, and facilities.

Many factors, such as length of engagement,
bearing load, speed, lubrication, temperature,
humidity, surface texture, and materials, must
be taken into consideration in the selection of
fits for a particular application, and modifications
in these recommendations might be required to
satisfy extreme conditions. Subsequent adjust-
ments might also be desired as the result of ex-
perience in a particular application to suit cri-
tical functional requirements or to permit optimum
manufacturing economy. Selection of departure
from these recommendations will depend upon
consideration of the engineering and economic

factors that might be involved.

2. Definitions

2.1 Terms relating to the size and fit of parts
which are generally applicable to mechanical
parts, are defined as follows:

2.2 Dimension. A dimension is a geometrical
characteristic such as diameter, length, angle, or
center distance. The term ‘'‘dimension’’ is also
used for convenience to indicate the size or
numerical value of a dimension as specified on
the drawing.

2.3 Size. Size is a designation of magnitude.
When a value is assigned to a dimension it is re-
ferred to hereinafter as the size of that dimension.

NOTE: It is recognized that the words ‘‘dimension’’
and ‘‘size’’ are both used at times to convey the mean-
ing of magnitude.

2.4 Nominal Size. The nominal size is the de-
signation which is used for the purpose of general
identification.

2.5 Basic Size. The basic size is that size
from which the limits of size are derived by the
application of allowances and tolerances.

2.6 Reference Size. A reference size is a size
without tolerance used only for information pur-
poses and does not govern machining or inspec-
tion operations.

2.7 Design Size. The design size is the basic
size with allowance applied, from which the
limits of size are derived by the application of
tolerances. If there is no allowance the design
size is the same as the basic size.

2.8 Actual Size. An actual size is a measured
size.

2.9 Limits of Size. The limits of size are the
applicable maximum and minimum sizes. (See
2.14, Tolerance Limit)

2.10 Maximum Material Limit. A maximum ma-
rerial limit is that limit of size that provides
the maximum amount of material for the part. Nor-
mally it is the maximum limit of size of an exter-
nal dimension or the minimum limit of size of an
internal dimension.

2.11 Minimum Material Limit. A minimum ma-
terial limit is that limit of size that provides the
minimum amount of material for the part. Normal-
ly it is the minimum limit of size of an extemal
dimension or the maximum limit of size of an in-
ternal dimension.

NOTE: An example of exceptions: an exterior corner
radius where the maximum radius is the minimum ma-
terial limit and the minimum radius is the maximum
material limit.

M Pa]j0AauoduN ‘paniwiad SI uonnguisip 1o uonanpoldal Jayuny oN “Jasn AlSIaAIuN piojuelS Aq 0T0Z-S0-190 U0 papeojumop ‘(L09-19a11SYda) MMM) JJIUSIOS UOSWOY L AQ ANISISAIUN PIojuelS 0] pasuadl| feuarew pajybuidod



USA STANDARD

2.12 Allowance. An allowance is a prescribed
difference between the maximum-material-limits
of mating parts. It is the minimum clearance (pos-
itive allowance) or maximum interference (nega-
tive allowance) between such parts. (See 2.17 Fit.)

2.13 Tolerance. A tolerance is the total permis-
sible variation of a size. The tolerance is the
difference between the limits of size.

NOTE: The plural term ‘‘tolerances’’ is sometimes
used to denote the permissible variations from the
specified or design size, when the tolerance is ex-

pressed bilaterally. In this sense the term is identi-
cal to **Tolerance limit.”

2.14 Tolerance Limit. A tolerance limit is the
variation, positive or negative, by which a size

is permitted to depart from the design size. (See
2.9, Limits of Size)

2.15 Unilateral Tolerance. A unilateral toler-
ance is a tolerance in which variation is per-
mictted only in one direction from the design size.

2.16 Bilateral Tolerance. A bilateral tolerance
is a rolerance in which variation is permitted in
both directions from the design size.

2.17 Fit. Fitis the general term used to signify
the range of tightness or looseness which may
result from the application of a specific combina-
tion of allowances and tolerances in the design
of mating parts. ‘

2.18 Actual Fit. The actual fit between two
mating parts is the relation existing between
them with respect to the amount of clearance or
interference that is present when they are as-
sembled.

NOTE: Fits are of three general types: clearance,
transition, and interference.

2.19 Clearance Fit. A clearance fit is one
having limits of size so prescribed that a clear-
ance always results when mating parts are as-
sembled.

2.20 Interference Fit. An interference fit is one
having -limits of size so prescribed that an inter-
ference always results when mating parts are
assembled.

2.21 Transition Fit. A transition fit is one
having limits of size so prescribed that either
a clearance or an interference may result when
mating parts are assembled.

2.22 Unilateral Tolerance System. A design
plan which uses only unilateral tolerances is
known as a unilateral tolerance system.

2.23 Bilateral Tolerance System. A design plan
which uses only bilateral tolerances is known as
a bilateral tolerance system.

2.24 Basic Hole System. A basic hole system
is a system of fits in which the design size of
the hole is the basic size and the allowance, if
any, is applied to the shaft.

2.25 Basic Shaft System. A basic shaft system
is a system of fits in which the design size of
the shaft is the basic size and the allowance,

if any, is applied to the hole.

3. Preferred Basic Sizes

In specifying fits, the basic size of mating
parts shall be chosen from the following tables
(one for fractional and one for decimal sizes)
whenever possible. All dimensions are given in
inches.

TABLE 1
Preferred Basic Sizes
Fractional
1/64 0.015625 5 5.0000
1/32 0.03125 5 1/4 5.2500
1/16 0.0625 51/2 5.5000
3/32 0.09375 53/4 5.7500
1/8 0.1250 6 6.0000
5/32 0.15625 61/2 6.5000
3/16 0.1875 7 7.0000
1/4 0.2500 71/2 7.5000
5/16 0.3125 8 8.0000
3/8 0.3750 81/2 8.5000
7/16 0.4375 9 9.0000
1/2 0.5000 91/2 9.5000
9/16 0.5625 10 10.0000
5/8 0.6250 10 1/2 10.5000
11/16 "0.6875 11 11.0000
3/4 0.7500 11 1/2 11,5000
7/8 0.8750 12 12.0000
1 1.0000 12 1/2 12.5000
11/4 1.2500 13 13.0000
11/2 1.5000 13 1/2 13.5000
13/4 1.7500 14 14,0000
2 2.0000 14 1/2 14,5000
2 1/4 2.2500 15 15.0000
21/2 2.5000 151/2 15.5000
23/4 2.7500 16 ©16.0000
3 3.0000 16 1/2 16.5000
31/4 3.2500 17 17.0000
31/2 3.5000 17 1/2 17.5000
33/4 3.7500 18 18.0000
4 4.0000 18 1/2 18.5000.
41/4 4.2500 19 19,0000
41/2 4,5000 19 1/2 19.5000
43/4 4.7500 20 20.0000
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- PREFERRED LIMITS AND FITS

TABLE 2
Preferred Basic Sizes
Decimal

0.010 2.00 8.50
0.012 2.20 9.00
0.016 2.40 9.50
0.020 2.60 10.00
0.025 2.80 10.50
0.032 3.00 11.00
0.040 3.20 11.50
0.05 3.40 12.00
0.06 3.60 12.50
0.08 3.80 13.00
0.10 4.00 13.50
0.12 4.20 14.00
0.16 4.40 14.50
0.20 4.60 15.00
0.24 4.80 15.50
0.30 5.00 16.00
0.40 5.20 16.50
0.50 5.40 17.00
0.60 5.60 17.50
0.80 5.80 18.00
1.00 6.00 18.50
1.20 6.50 19.00
1.40 7.00 19.50
1.60 7.50 20.00
1.80 8.00

4. Preferréd Series for Tolerances and Allowances.

All fundamental tolerances and allowances of
all shafts and holes have been taken from the
series given in the following table. All dimensions
are given in thousandths of an inch.

TABLE 3
0.1 1 10 100
1.2 12 125
0.15 1.4 14
1.6 16 160
1.8 18
0.2 2 20 200
2.2 22
0.25 2.5 25 250
2.8 28
0.3 3 30
3.5 35
0.4 4 40
. 4.5 45
0.5 5 50
0.6 6 60
0.7 7 70
0.8 8 80
0.9 9

5. Acceptance of Parts

5.1 Acceptability. A part shall be dimensionally
acceptable if its actual size does not exceed the
limits of size specified in numerical values on
the drawing or in writing. It does not meet dimen-
sional specification if its actual size exceeds
those limits.

5.2 Reference Temperature. Limits of size as
derived from the tolerances shown herein are the
extreme values, within which the actual size of
the dimension shall lie, at the standard tempera-
ture of 20C or 68F.

For Length deviations per inch (or per centi-
meter) for temperatures other than G8F, and for
various coefficients of thermal expansion, ref-
erence should be made to the tables in Appen-
dix II.

5.3 Limits and tolerances are considered to be
absolute regardless of the number of decimal
places. Limits and tolerances are to be used as
if they were continued with zeros beyond the last
significant figure.

NOTE: This means that all inaccuracies of size, due
to errors, wear, or change in tools, gages, machines,
processes or measurement, shall be included within
these limits.

5.4 Effect of Surface Texture. Parts of necessity
are measured over the crests of surface irregu-
larities, yet for moving parts such irregularities
soon wear off and clearances are increased. For
this reason surface finish is quite critical, espe-
cially for the finer grades, and should be spe-
cified when considered necessary. For further
detail on this subject refer to USA Standard
Surface Texture, USAS B46.1.

6. Standard Tolerances

The series of standard tolerances shown in
Table 4 are so arranged that for any one grade
they represent approximately similar production
considerations throughout the range of sizes.
The table provides a suitable range from which
appropriate tolerances for holes and shafts can
be selected. This enables the use of standard
gages. These tolerances have been used in ar-
ranging the fits given in Tables 5 to 9.
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USA STANDARD

TABLE 4
Tolerance values are in thousandths of an inch. Data in bold face are in accordance with ABC agreements.
Nominal
Sllz:cll?ea:ge Grade | Grade Grade Grade Grade Grade Grade Grade Grade Grade
Over To 4 5. 6 7 8 9 10 11 12 13
0 - 0.12 0.12 0.15 0.25 0.4 0.6 1.0 1.6 2.5 4 6
0.12 — 0.24 0.15 0.20 0.3 0.5 0.7 1.2 1.8 3.0 5 7
0.24 — 0.40 0.15 0.25 0.4 0.6 0.9 1.4 2.2 3.5 6 9
0.40 — 0.71 0.2 0.3 0.4 0.7 1.0 1.6 2.8 4.0 T 10
0.71 - 1.19 0.25 0.4 0.5 0.8 1.2 2.0 3.5 5.0 8 12
1.19 — 1.97 0.3 0.4 0.6 1.0 1.6 2.5 4.0 6 10 16
1.97 — 3.15 0.3 0.5 0.7 1.2 1.8 3.0 4.5 ki 12 18
3,15 - 4,73 0.4 0.6 0.9 1.4 2.2 3.5 5 9 14 22
473 — 7.09| 05 0.7 1.0 1.6 2.5 4.0 6 10 16 25
7.0 — 9.85 0.6 0.8 1.2 1.8 2.8 4.5 1 12 18 28
9.85 — 12.41 0.6 0.9 1.2 2.0 3.0 5.0 8 12 20 30
12.41 — 15.75 0.7 1.0 1.4 2.2 3.5 6 9 14 22 35
15.75 — 19.69 0.8 1.0 1.6 2.5 4 6 10 16 25 40
19.69 - 30.09 0.9 1.2 2.0 3 5 8 12 20 30 S0
30.09 ~ 41.49 1.0 1.6 2.5 4 6 10 16 25 40 60
41.49 — 56.19 1.2 2.0 3 5 8 12 20 30 S0 80
56.19 — 76.39 1.6 2.5 4 6 10 16 25 40 60 100
76.39 —100.9 2.0 3 5 8 12 20 30 S0 80 125
100.9 —-131.9 2.5 4 6 10 16 25 40 60 100 160
131.9 ~171.9 3 5 8 12 20 30 50 80 125 200
171.9 -200 4 6 10 16 25 40 60 100 160 250

7. Selection of Fits

In selecting limits of size for any application,
the type of fit is determined first, based on the
use or service required from the equipment being
designed; then the limits of size of the mating
parts are established, to assure that the desired
fit will be produced.

Theoretically an infinite number of fits could
be chosen, but the small number of standard fits
shown herein should cover most applications.

8. Standard Fits

8.1 Tables 5 to 9 have been developed to give
a series of standard types and classes of fit on
a unilateral hole basis, such that the fit produced
by mating parts in any one class will produce
approximately similar conditions throughout the
range of sizes. These tables prescribe the fit for
any given size, or type of fit; they also prescribe
the standard limits for the mating parts which
will produce the fit.

In developing Tables 5 to 9 it has been recog-
nized that any fit will usually be required to per-
form one of three functions, as indicated by the
three general types of fits: running fits, locational
fits, and force fits.

The fits listed in Tables 5 to 9 contain all
those in the approved ABC proposal but have

been extended to include a wider range of sizes.
Standard fits are represented graphically by
Figures 1 to 5.

8.2 Designation of Standard Fits. Standard fits
are designated by means of the symbols given
below to facilitate reference to classes of fit for
educational purposes. These symbols are not
intended to be shown on manufacturing drawings;
instead, sizes should be specified on drawings.

The letter symbols used are as follows:

RC Running or Sliding Clearance Fit

LC Locational Clearance Fit

LT Transition Clearance or Interference Fit

LN Locational Interference Fit

FN Force or Shrink Fit

These letter symbols are used in conjunction
with numbers representing the class of fit; thus
"FN 4'' represents a class 4, force fit.

Each of these symbols (two letters and a num-
ber) represents a complete fit, for which the mini-
mum and maximum clearance or interference, and
the limits of size for the mating parts, are given
directly in the tables.

8.3 Description of Fits.

8.3.1 Rumning and Sliding Fits. Running and
sliding fits, for which limits of clearance are
given in Table 5, are intended to provide a sim-
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PREFERRED LIMITS AND FITS

ilar running performance, with suitable lubrica-
tion allowance, throughout the range of sizes.
The clearances for the first two classes, used
chiefly as slide fits, increase more slowly with
diameter than the other classes, so that accurate
location is maintained even at the expense of
free relative motion.

These fits may be described briefly as follows:

RC1 Close sliding fits are intended for the ac-
curate location of parts which must assem-
ble without perceptible play.

& &
N -4
(23
¢

2 [ Rc1—RC2— RC3 — RC4— RCS—

¥ 9 77, w2, A

@ - -

Q-2 -—-—.—i—————-
-6~ Prores —ff sHarTs N E—
-8 SCALE: THOUSANOTHS OF AN INCH
-0 FOR A DIAMETER OF ONE INCH

FIG. 1 GRAPHICAL REPRESENTATION OF STANDARD

RUNNING OR SLIDING CLEARANCE FITS (SHOWN

IN TABLE 5)

RC 2 Sliding fits are intended for accurate loca-
tion but with greater maximum clearance
than class RC1. Parts made to this fit
move and turn easily but are not intended
to run freely, and in the larger sizes may
seize with small temperature changes.

RC3 Precision running fits are about the closest
fits which can be expected to run freely,
and are intended for precision work at slow
speeds and light journal pressures, but are
not suitable where appreciable temperature
differences are likely to be encountered

RC4 Close running fits are intended chiefly for
running  fits on accurate machinery with
moderate surface speeds and journal pres-
sures, where accurate location and minimum

play is desired.

RC5f{Medium running fits are intended for higher
running speeds, or heavy journal pressures,

RC 6\or both.

RC7 Free running fits are intended for use where
accuracy is not essential, or where large
temperature variations are likely to be en-
countered, or under both of these conditions.

RC8}Loose running fits are intended for use
where wide commercial tolerances may be
necessary, together with an allowance, on

RCY the external member.

BASIC SIZE

-12
- P73 roLEs il snafTs

16 SCALE: THOUSANDTHS OF AN INCH _
L_——_ FOR A DIAMETER OF ONE INCH

FIG. 2 GRAPHICAL REPRESENTATION OF STANDARD
%ggtglgNAL CLEARANCE FITS (SHOWN IN

8.3.2 Locational Fits. Locational fits are fits
intended to determine only the location of the
mating parts; they may provide rigid or accurate
location, as with interference fits, or provide
some freedom of location, as with clearance fits.
Accordingly they are divided into three groups:
clearance fits, transition fits, and interference
fits.

These are mote fully described as follows:

LC Locational clearance fits are intended for
parts which are normally stationary, but
which can be freely assembled or disassem-
bled. They run from snug fits for parts re-
quiring accuracy of location, through the
medium clearance fits for parts such as
ball, race and housing, to the looser fas-
tener fits where freedom of assembly is of
prime importance.

LT Locational transition fits are a compromise
between clearance and interference fits, for
application where accuracy of location is
important, but either a small amount of
clearance or interference is permissible.

T2 LYa 7 77T Te T (77

LT % LT3 a !

| PAwotes  Wsmers

SCALE: THOUSANDTHS OF AN INCH
FOR & DIAMETER OF ONE INCH

BASIC SIZE
-0 - N

FIG. 3 GRAPHICAL REPRESENTATION OF STANDARD
LOCATIONAL TRANSITION FITS (SHOWN IN
TABLE 7)

Continued on page 12
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PREFERRED LIMITS AND FITS

TABLE 5 RUNNING AND SLIDING FITS (continued from page 6)

Limits are in thousandths of an inch.

Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts

Data in bold face are in accordance with ABC agreements
Symbols H8, €7, etc., are Hole and Shaft designations used in ABC System (Appendix I).

Class RC 5 Class RC 6 Class RC 7 Class RC 8 Class RC 9

- w Standard w v | Standard | Standard - v Standard - Standard Nominal
°y Limits o ¢ Limits o v Limits Y Limits o ¢ Limits Size Range
L4 @ g © & » g v &8 Inches
=g =8 R L8 K
£Y | Hole | shafe| EZ | Hole{shafc | E € | Hole | Shafe | £ | Hole |Shafe | E & |Hole [shafe

o HS8 e7 | O | HO | e8 | =T | HY d8 |~ C | H10 <9 = O [ H11 Over To
06 [+ 06|~ 0.6] 0.6+ 1.0~ 0.6] 1.0+ 10]- 1.0] 25)+ 1.6|— 25] 4.0]+ 23— 4.0

1.6 |~ 0 |—10]| 22— 0 -12] 26| 0 |- 1.6{ 51{ 0 3.5] 8.1 0 |- 5.6 0 - 0.12
08 [+ 0.7{— 0.8] 0.8+ 1.2[- 0.8] 1.2]+ 1.2 1.2] 2.8[+ 1.8 28] 45[+ 3.0/— 4.5 0.12— 0.24
20 [— 0 1.3 27|- 0 |- 15| 311 o 1.9 58/ o 4.0| 9.0 (i 6.0 . .
1.0 [+ 09— 1.0] 1.0[+ 1.4 1.0] 1.6]+ 1.4 1.6] 3.0{+ 2.2|- 3.0] s.ol+ 3.5/— 5.0 0.24—  0.40
2.5 |~ 0 1.6 3.3|— 0 |- 1.9] 3.9] o 25| 6.6/ 0 4.4{ 10.7 0 7.2 . .
1.2 [+ 10— 12] 120+ 16|~ 1.2] 2.0[+ 16 20| 35{+ 28— 3.5] col+ 4.0l—- 60 0.40~ 0.71
29 |- 0 1.9 38|- 0 |- 2.2| 4.6 0 3.0 79/ o 51{ 12.8|— 0 8.8

1.6 |+ 1.2]— 1.6 1.6 |+ 2.0/~ 1.6] 2.5]+ 20— 25| 45}+ 3.5|— 4.5] 7.0|+ 5.0]— 7.0 0.71— 1.19
3.6 |— 0 |—24]| 48| 0]-28] 57| o0 |- 371100 o0 |— 6.5] 155 0 |— 10.5

2.0 |+ 1.6 |~ 2.0] 20|+ 2.5— 2.6] 3.0]+ 25|— 3.0] 50|+ 4.0 — 5.0] 8.0[+ 6.0[— 8.0 119 1.97
46 |-~ 0 |[—3.0] 61{—0 |-36] 711 o |- 46| 115 o |- 75] 180 0 |- 12.0 . :
2.5 |+ 1.8 |— 2.5] 2.5+ 3.0/— 25| 4.0+ 3.0|— 40| 60|+ 45|— 6.0 9.0[+ 7.08/— 9.0 L.o7— 3.15
55 |— 0 [—3.7] 7.3|—0 [— 4.3 8.8 0 - 5.81 13.5 0 — 9.0| 20.5 Q0 |— 13.5 - i
3.0 |7 2.2|— 3.0] 3.0/« 35~3.0] 5.0+ 35|~ 5.0] 7.0/+ 5.0/— 7.0] 10.0 9.0[— 10.0

6.6 |— 0 |—44| 87/—0 |-52]107] 0 |- 7.2]155 0 |-105] 24.0 0 |- 15.0] 3.15- 4.73
3.5 |+ 25|—3.5] 3.5+ 4.0- 35| 6.0/+ 40|~ 60| 8.0/+ 6.0|— 8.0f 12.0]|+ 10.0/— 12.0 4 73— 7.09
7.6 |- 0 |- 5.1]100/~ 0 |- 6.0] 12.5 0 |— 8511800 @ (— 120! 28.0 0 |— 18.0 . :
F0 [+ 28— 40| 4.0+ 45— 4.0] 7.0{7vd45]|— 7.0 10.0/+ 7.0]= 10.0[ 15.0]+ 12.0]— 15.0 7.09— 9.85
86 |- 0 |—5.8/[11.3 0)-6.8/143{ o0 |~ 9.8[ 21.5| 0 |- 14.5[ 34.0 0 |— 220 : :
5.0 | +3.0][~- 5.0] s.ol+50[ s.0] sol+5.0/— 80 12.0+ 8.0[— 12.0] 18.0{+ 12,0/ 18.0 0.85— 12.41
10.0 o |—7.0l130] o 8.0 16.0f 0 |- 11.0{ 25.0{ © 17.0| 38.0 0 26.0 . :
6.0 |l +35|— 6.0] ©.0l+60|— 60| 10.0|+ 6.0 |~ 10.0| 14.0(+ 9.0{— 14.0{ 22.0{+ 14.0/— 22.0 12.41= 15.75
11.7 0 |—82fi1ss ©0 {—9.5{19.5] 0 13.5] 29.0f 0 |- 20.0] 45.0 0[- 310 . g
8.0 | +4.0|— 8.0] go|+6.0/— 80] 12.0]+ 6.0]— 12.0] 16.0[+10.0|— 16.0] 25.0]+ 16.0| — 25.0 _

s | 0 |-105] 1500 0 |-12:0] 2270 0 |- 16.0] 3270 - 2200 51.0] 0 |- 35.0] 1575=19.69
10.0 [+ 5.0]~10.0{ 10.0[ + 8.0[~10.0| 16.0[+ 8.0 |~ 16.0] 20.0[+12.0 |~ 20.0] 30.0|+ 20.0| —30.0| 19 69_ 30 g9
18.0 o |-13.0] 23.0f o0 |-15.0] 29.01 o0 |- 21.0| 40.0{ 0 |- 28.0] 62.0 0| —42.0 . :
12.0 |+ 6.0|=12.0] 12.0{ +10.0]~12.0| 20.0[+10.0 |~ 20.0] 25.0{+16.0 [— 25.0[ 40.0|+ 25.0|— 40.0
22.0 0 |-16.0]28.0] 0 |~18.0f 36.0] © |- 26.0] s1.0| O |~ 35.0] 81.0 0 |— 56.0] 30.09— 41.49
16.0 1+ 8.0 |-16.0] 16.01+12.0]_16.0[ 25.0[+12.0 | — 25.0} 30.0/+20.0 [~ 30.0} 50.0(+ 30.0|= 50.0f 49— 56.19
29.0 0 f-21.0]36.00 0 |_24.0) 45.0] o |—133.0] 62.0/ 0 [~ 42.0f{100 0]= 70.0 4= 20
20.0 1 +10.0 [_290.0 [ 20-0[+16.01_20.0} 30.0]|+16.0 |~ 30.0| 40.6/+25.0 |~ 40.0| 60.0 |+ 40.0{— 60.0

36.0 | 0 |60 46.00 0 {Z30l0] 560l 0 |- 40.0] 81.0] 0 [= 56.0{125 0 [= g5i0f 56-19— 7639
25.0 [+12.0 [-25.0] 25.0 +20.0(-25.0] 40.0[+20.0 [ - 40.0[ 50.0[+30.0 [~ 50.0] 80.0+ 50.0]— 80.0] 5639_100.9
45.0 0o |=33.0]57.0] o |-37.0]1 72.0{ o |- 52.0]100 0 |- 70.0/160 0 |—110 . .
0.0 01—30.0{ 30.0] +25.0/-30.0] s0.0]+25.0 | - 50.0] 60.0|+40.0 |~ 60.0]100 [+ 60.0] 100 100.9 —131.9
oo | 60 Zhoi] 20l T =460 910] T8 | = Geofi2s | 6 | = 85.0|200 0 | —140

35.0 | +20.0 | —35.0| 35.0] +30.0|—35.0| 60.0{+30.0 | — 60.0] 80.0[+50.0]— 80.0[130 [+ 80.0[-130 131.9 —171.9
67.0 0 |-47.0] 85.0] "0 |-=55.0]110.0] "0 |- 80.0]160 0 |~110 260 0 | —180
45.0 | +25.0 | —=45.0] 45.0] +40.0/-45.0] 80.0|+40.0 | — 80.0}100 |+60.0|~100 }150 |+100 }—150 1719 —200
86.0 0 [—61.0|110.0 0 | _70.0{145.0{ o0 [|-105.0{200 0 {—140 |310 0|-210 .

End of Table 5
7
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USA STANDARD

TABLE 6 LOCATIONAL CLEARANCE FITS
Limits are in thousandths of an inch.

Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts.
Data in bold face are in accordance with ABC agreements.
Symbols HG, h5, etc., are Hole and Shaft designations used in ABC System (Appendix I).

Class LC 1 Class LC 2 Class LC 3 Class LC 4 Class LC 5
SinJ:mRi::le 5 § Standard 5 ¥ Standard |5 ¥ Standard {5 o Standard 5 Standard
foch 8 o § Limits v & Limits w& Limits w & Limits - Limits
nches =1 e = =i =g

€ 5| Hole | Shafc |’ §| Hole| Shaf| £ | Hole| Shafc | E 5| Hole | Shafe| 5 | Hole | Shafe

Over To | = ©| Hé hs | S0| H7 h6 |G| H8 | h7 |[=T|Hio h9 |32 | H7? 26

]

0 +025] + 0 0 |+ 04!+ O 0 (+06|+ O 0 i+ 1.6 001 | +0.4,— 0.1
0 — o0.12 | 0.45(— 0 —0.2] 0.65— 0 |-025]1 |— 0 |- 0.4]2.6 0 | —1.0]0.75| — 0. |~ 0.35
0.12—  0.24 0 +03 1,0 0 I+ 0.5 0 0 |+07 + 0 0 (+18| + 0 |0.15 + 0.5{— 0.15
. . 05 |— 0 |_g2|08i-0 0312~ 0 |-05]30/— 0 [-—1.2]0.95— 0 |- 045
0.24 40 0 |+04 [+0 0 (+06[+ 0] o0 [+09]+ 0 [O[+22][+ 0 Joz2]|+06|— 0.2
24— 0. 065/— 0 |—0.25|10|—- 0 |—04|1.5|- 0 |- 06]3.6/— —14 12— 0 |- 06
0.4 . 0 |+04 |+ 0 0 (+071}+ O 0 |+ 1.0(+ O 0 [(+281[+ 0 (0.25+0.7]|— 0.25
40— 0.7 07 |—0 |-03 |11]|—0 |- 04)1.7/— 0 |—07]|44]— 0 |—1.6[135— 0 |- 0.65
0.71 1.1 0 [+05 |+ 0 0 |+08(|+ O 0 |l+12|+ 0 0 (+ 35|+ 0 0.3+ 08|— 0.3
1= 119 1 99 |— 0 |-04 | 13|—0 {~05|2 |— 0 |-08]55/— 0 |—20{16 |- 0 |— 0.8
L19— 1.07 0 [+06 |+0 0 |[+10|:t 0| 0 |+16|+ 0| 0|+40|+ 0 |[04|+1.0 - 0.4
. . 1.0 [— 0 (-0.4]16|—0 |—~06)26]—0 (-1 [65]—0 |~25]|20{—0 1.0
1.97—  3.15 0 (+07 [+ 0 0 +1.2/+ 0 0 |+18]+ 0 0 |+45 (+ 0 0.4 |+ 1.2 0.4
. o 1.2 -0 |—05}19]|—90 |—07|3 |-0 |-1.2]75/—0 |—3 23— 0 1.1
3.15—  4.73 0 |+09 |+ 0 0 |+14)+ 0 0 1 +22(+ 0 0 1+50 i+ 0 05|+ 1.4 0.5
. . i5 -0 |-06|23|—0 |—09]36]—0|—-14]85|— 0 |—3.5]28 0 1.4
4.73— 7.09 0 + 1.0 |+ 0 0 |+16|+ O 01+ 25+ 0 0(+60}+ 0 0.6+ 1.6 0.6
4 . 1.7 |- 0 |—0vi26|—0 |—10]41{—-0]—16J10 |— 0 |- 4 3.2|— 0 |~ 1.6
7.0 8 0 + 1.2 [+ O (1] + 18|+ O 0|+ 28(+ O 0+70/+ O 0.6+ 1.8|— 0.6
09- 985 1 26 |-0 |08 {[30/—0 |—1.2|46/— 0 |—1.8/11.5/— 0 |—45]|3.6/—0 |- 1.8
4l 0 |+ L2 1+ ¢ 0 !+20({+ O 0!+ 3.0+ O 0 |+80[|+ O 0.7/+ 2.0{— 0.7

9.85— 12. 21 |—90 |-09 |32|-0 |-12|5 |-—0|-—20p3 |—0|—-5 [39/—0 |—1.9
12.41— 15.75 0 |+14 |+ 0 0 |+22(|+ O 0 [+35|+ O 0 {+90|+ 0 [0.7|+ 22|~ 0.7
4l= Do, 24 |— 0 |-10{36[—0 [—14]57/ -0 |—~22|15 |— 0 ]—6 43— 0 2.1
15.75—  19.69 0 {+16 |+ 0 0 [+25(+ 0 0|+4 (+ O 01+100/+ 0 0.8|+ 2.5 0.8
. . 26 |—0 |—1.0|41/—0 |-16]{65|—0|—2516 |—0 |- 6 49|~ 0 2.4
0 [+201+0 0 [+3 [+ oo J+5 [+ o of+i2.0[+ o [0.9{+3.0 0.9

19.69— 30.09 [ 375 1~ %G |Z12{s0l-0 -2 {8 |—0]=3 |0 |=0 |=8 |s0]|="¢ 2.9
0 + 2.5 |+ 0 0 |+ 4 + 0 0 [+6 {+ 0 0 |+16.0 |+ 0O 1.0 | + 4.0 1.0

30.09— 4149 | 4y |6 |16 |65]=0 |—25[10 |—0|—4 J26 |—0 |-10 |75]{=0 |-3.5
£1.49— 56.10 0 [+301{+0 0i+5 |+ oo |+8 |+ o] o+200 |+ 0 [12]+5.0({- 1.2
) ) so |-0 |-2.0]80[—0 [-3 3 (=0 (=5 (32 |- 0 [=12 [9.2|—0 |- 4.2
0 + 4.0 |+ O 0{+6 |+ 0 0 [+10 [+ 0 0 |+25.0 |+ O 1.2 |+ 6.0 |~ 1.2

56.19= 7639 | o5 |2 ¢ |—25 {10 |—0 |—4 |16 {—o0 =6 la |=0 |=16 li12l—=0 |=5.2
0 |+s501l+ 0 ol+8 [+ oo [+12 [+ of of+300|+ o0 J1.4]+80]~- 1.4

7639-100.9 | g9 |~ 0 [=3.0[13 [0 |=5 [20 =0 (=8 (50 |~ o0 |-20 [tdd|— 0 |- 64
100.9 — 131.9 0 [+6.0 {+ 0 0 l+10 {+ O 0 [+16 |+ O 0 |+40.0 |+ 0 | 1.6 |+10.0 |~ 1.6
. . 10.0 |—0 |—4.0 |16 |— 0 =6 |26 |- 0 |-10 |65 = 0 |=25 {17.6|— 0 |— 7.6
151 1719 o |+80 ]+ 0 0 |+12 |+ oo [+20 |+ o ol+sool+ o0 | 1.8|+12.0]— 1.8
9 = 7L 3.0 |—0 {-5.0]20 [—0 |-8 |32 |- 0 |-12 |80]|-0 [-30 [21.8{~ o0 [— 9.8
171.9 — 200 0 1+10.0 [+ 0 ol+16 [+ o | o [+25 |+ 0 0 [+60.0 [+ 0 | 1.8]+16.0|~ 1.8
. 16.0 |~ 0 |~6.0 P6 |— 0 |=10 J41 |—="0 |-16 100 |— 0 |—40 |27.81— 0 |-11.8

Continued on page 9
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PREFERRED LIMITS AND FITS

TABLE 6 LOCATIONAL CLEARANCE FITS (continued from page 8)
Limits are in thousandths of an inch.
Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts.

Data in bold face are in accordance with ABC agreemeats.
Symbols H9, {8, etc., are Hole and Shaft designations used in ABC System (Appendix I).

Class LC 6 Class LC 7 Class LC 8 Class LC 9 Class LC 10 Class LC 11
- J Standard | _ DT Standard - UT Standard | Standard | _ | Standard w o| Standard Nominal
c g Limits © ¢ Limits R Limits R Limits R Limits © 9| Limits Size Range
.’2§ 8 ¢ § “§ 28 e g Inches
‘€ £| Hole| Shaft §§ Hole | Shaft §§ Hole| Shafd :E“g Hole | Shaft { '€ ¢ Hole—l Shaft §§ Hole | Shaft
ST Ho| f8 |<AT| HIO| €9 | 2T HIO| do| =T| HIl | clo |=T| HI2 & 30| HI3 Over To

!

03 (+1.0~03)06|+16-061 1.0/+16|—1.0} 25+ 25— 25| 4+ 4]- 4 5k 61 5 [ 012
19| 0 -09 |32 0|-16]36/—0|-20] 66— 0/- 41| 12/—- 0, 8 17/- 0- 11 - O
04 |+12/-04a |08+ 1.8-08 ] 12]+18{—12] 28{+ 30— 28T asls 51— as| ef+ 1= 6| j15_ o5
2.3 0)-11/38] 0]-20| 42|/—0|-24]| 76/— 0|- 4.6|145|— 0|~ 95| 20|— O -13 [ :
05 |+14—-05 | 1.0 +22—1.0 | 1.6+ 22— 16| 3.0+ 35— 30| 5]+ 6 |- 5 71+ 9 7| 024 040
2.8 0l-14)46| 0 |-24|52{—0|-30]|87\— 0|— 52| 17{— 0}—1m 25|— 016 | % :
06 |+16—06 ] 1.2]+28|-1.2] 20[+28/—20] 35+ 40— 35| 6|+ 7/- 6 sl+100 8] .0 o
3.2 0-16|56| 0 |-28) 64|—0 (-36(103|— 0|~ 63| 20— 0!-13 | 28|- o018 [ ™ :
08 |+20—-08|16[+35{—16 | 25[+35[—25[ 45|+ 50— 45 7[+ 8|~ 7 U] ETR ST N
40] 0 }-20|71] O |~36| 80/ —0 |—45[13.0/— 0 |— 80 23|—- 0{—-15 | 34|— O}22 | :
10 [+25/-10 | 20]+40|-20 | 30|+40]/-30| 5 |+ 6 - 5| 8[+10/— 8 2+ 12 [ o o
5.1 0 ~26 85| 0|-45|95/—0|-55[15 |- 0|~ 9| 28— 0|~18 | 44|— 0/—28 | * :
1.2 [+3.0-12 ] 25/+45(-25 | 40{+45|—40} 6 + 7 - 6 107+ 12 1 — 10 i+ 18 - 14} ) o0 5 g
6.0 0/~30[100{ 0 |-55 |115/—0 |-70[17.5[— 0 |—10.5| 34[— 0 |_ 22 50— 032 | © :
1.4|+35-14 [30{+50-3.0 ] 50|+506/—50] 7 + 9 - 7 11+ 14 — 11 16 |+ 22 |- 16 ) -
71 © |36 115! 0 |-65 {135/~ 0 |—~85[21 |- o |- 12| 39— 0 —25 60/— 038 [ 35— 47
16 (+40—16[35/+60-35|6 |[+6 [—6 8 [+ 10 — 8 | 12]+ 16 |— 12 18425 — 18 | o0 _ 5 oo
8.1 0/—41/135] 0 (-75 |16 |~ 0|-10 [24|— 0|~ 14| ¥4(— 0 |- 28 68(— 0]—43 { * .
20 [+45(-20(40+70~40] 7 [+7 |-7 | 10{+12 |- 10 | 16/+ 18 |~ 16 22+ B[22 [ o0 oo
9.3 0 4.8 [155 0 -85 |185| -0 |-11.5| 29 |— 0 |~ 17| 52— 0|—-3% | 78|— 0}-50 | " ‘
2.2 +5.0t2.2 45|+ 8045 | 7 |+8 |-7 |12 [+12 |- 12 [ 20[+ 20 |- 20 B(+30 28 [ o0
102 0 52 [175 0/~95 (20 |~0|[-12 |32 |-0 |- 20 60— 0 |~ 40 88— 058 | :
25 [+ 6.0 25| 5.0]+ 90]- 5 8 [+9 (-8 |14 |+1a |- 18] 22)+22 -2 | 30]+351-30 | 5 . s
120 | 0 60 [200 011 |23 |- |-14 |37 |— 0 |- 23 66/— o |—44 | 100(— 065 | = e
28 [+ 6.0 28 | 5.0 [+ 10.0~ 5 9 1+10 (-9 [16[+16 - 16 [ 25}+25 [—25 | 35(+40-35 [ . o
1281 0 68 {210 0l-11 |25 |—0 |-15 |42 |- 0 |~ 26| - 0|-50 | 15|— 0|75 [1>7—- 1
01+ 80530 goleioo =6 1o [+12 |-lo [ 18]+20 - 18 [ 28[+30 |- 28 [ 40|+ 50 - 40 _
O BT g | 80RO T a0 120 |Zi8 | so |- 0 = 30| 88— o |—58 | 10| 0} oo |1969—3009
3100351 7. o7 1277516 |=12 [200+25 |- 20 [ 30[+40[—30 | 45|+ 60 |- 45 _
o2 MO0 E 05 | IOG0 Tar |ss 1T 0 D2 |61 |=0 |- 36 | 10|= 0|70 }ies |~ ofnos 3009~ 4149
) ~ 4.0 8 |14 |+20 |14 | 25 |+ 30 |- 25| 40]+ 50 [—40 | eo[+80 | 60 _
S0 H120 05 | 8014200 Doy g |Zo |26 | 75 (=0 |- 45 [ 140[— 0 |Z90 |20 |- 0 fudo |4h4 5619
4.5 {+16.0 + 4.5 . 09 16 |+25 =16 | 30 |+ 40 — 30} SOj+ O | =50 | 7014100 |- 70 _
o2 1750 Diis | ool i [Zs |57 [0 |52 | o5 =0 | oss {170]—0 | Tuo | 270 = o [z 5619 - 7639
S.0 [+20.0 5 10.0|+30.0 |10 18 {+30 [-18 35 (+50 |}~ 35 S0 {+ 80 |— 50 80 |+125 |~ 80 _ 9
S0 E PR 550 |es [Zo =8 [115 |70 |- 65 | 2104— 0 |—130 ]330 |- o 205 |76:39 7100
6.0 [+25.0 - 6 12.0[+40.0 |12 20 [ +40 |-20 40 {+ 60 |- 40 60|+100 |— 60 90 14160 = 90 | 1509 1319
470 0 22 {67.00- 0 |=27 |8 -0 {=45 |140|— 0 |~ 80 | 260} —0 |-160 | 410 |-~ 0 250 . :
7.0 [+30.0 1 7 | 14.0[+50.0 [=14 [ 25 |+50 (=25 | 50+ 80 |- 50 [ 8014125 [— 80 [100 |+200 100 §,3) o 1719
57.0 | 0 L27 | 94.0- 0 |44 |05 |-0 |-55 |1801— 0 |-100 | 330|~ 0 |[~205 {500 }- O 300 |~ .
7.0 7+40.0 12.00+00.0 14 25 [+60 |-25 50 [+100 |- 50O 90[ +160 |— 90 [125 [+250 125 ”
7200 0 [y 140 0 |54 |125 |0 |65 |210 |- 0 |-110 | 410| =0 |~250 |625 |— 0}375 1719 — 200 -

End of Table 6

M Pa]j0AuoduN ‘paniwiad SI uonnguisip 1o uonanpoldal Jayuny oN “Jasn AlSIaAIUN piojuelS Aq 0T0Z-S0-190 U0 papeojumop ‘(W09°19a11SYda) MMM) JJIUSIOS UOSWOY L AQ ANISISAIUN pIojuelS 0) pasuadl| feualew pajybuidod



Copyrighted material licensed to Stanford University by Thomson Scientific (www.techstreet.com), downloaded on Oct-05-2010 by Stanford University User. No further reproduction or distribution is permitted. Uncontrolled w

USA STANDARD

L 21qel jo puy

gI+|0— L0+ 81+ 0— L0t | zo+t| o—|s8¢et|zo+| o—g2+t|TI-| O0—|zc+|{80O— | O~ | €€+ e
ebt gzt e} pretieat e~ | Lzt | ob+iLe—| 81+ | Se+|8T1— | 21+ | 0b+ |2 T—| 80+ | ¢zt | g0 | 6961 ~SL6T
91+ | 0— |90+ 9T+ 0— |90+ T0Oo+| O0—|€C+f 0+ | 0|02+ 01~ O—(CP+|L0~ | O~ 62T e
ge+ |zet Ige—| ogtlze+{oe= | b2+ | cetlbz—| 91t | get|9T-| o1t | eet|o1—| Lo+ | ze+|Lo—] LTIV
vi+|o— {90+ b1+ 0— {90+ | 20+| o0—[82zt|20ot| o—igT+|[0T-| O0—{obt|90— | 0— 9Tt o
e+ |0zt |be-| 9z+Hozr|oe— | zz+| ogt |z vt | ozHpi—| o1+ | o+ o 1| 90+ |02+ | 90~ | 1V —S86
PU+| 0— |b0+| BIH 00— [P0+ | 20t| 0— |92t 20+ | 0—|9T+| 60— | 0—|LETE90— | O— | ¥2H| oo
e+ |81+ |ze—] 9+ 1+ 92— | 0zt geH|0e| v+ | ST+ VI-| 60+ | 82+|60—]| 90+ | 8T+ | 90—
I+ 0— |P0+| TTH 0— [P0t | To+t| 0—|Ve+ 1o+ | 0—1CT+| 80~ | 0~ |E€EH GO~ | 0— | T2+]| ) —
82+ |91+ |82~ | ZeH|op+ |2z | LU+|GZH LTI rrr | 9THUI- | 80+ | €2 80| S0+ | 9T+ | S0

o1+ o— |vo+| oY+[o—|pOo+ | TO+| 0—|ve+| U0+ 0—|€T+| L0- | 0—|6et|b0o— | 0—|8T+| . _ e
Pe+HibTE [ be-] 61HPI+H 61— | ¢TI+ ze+|cT=| 01t | pI+|o1— ) Lot | getiLre—] ot | PUH b o

80+ 0— [v0+| 80+ 0o—|bO+ | YO+| o— (LIt TO+| O-—|TI+| 90| O—|¥eH| €O~ | 0—| SU+]| ¢1'¢ — 161
0z+ |21+ |oe—| c1+ler+|ei— | ert| sr+tjer—| 80+ | ar+[80-}| 90+| 8U+|90—| €0t | TTI+| €0—

L0+ 0— | €0+ L0+ 0—|€0+ | TOT| 00— CT+H] 10+ | 0—|60+] C0—| 0— |12+ €0~ | 0| ET+| 1 _ (o
LIHOF+H | LT—] CTHOT+HET— | TI+] 91+|11—§ Lo+ | 0x+[L0-] go+] 91+ ¢0—| €0+ | 0T+ €0~

9°0+| 0— |Z0+| 90+ 0|20+ | TO0+| 0—|TI+| 10+ | 0—(L0F| B0~ | 0—|9T+5C0~ 1 0— |COTH| 1oy _ /o
PI+igo+ | VT—| TTH80+H | TI—} 60+| TT1+|60-] 90+ | 80+ 90-| po+| TU+|P0—}52°0+ | 80+ 620~

G0+ 0~ 20+| €0+ 0—|20+| To+| 0—|60+ V0T g-j9o+iceo—| 0—ceyH 20— | 0— |60+ . _ .0 o
ZTH{Lo+ |2TT—( 60+HL0+60—| 80+ 01+ 80— SO+| L0+ S0~ ]cE0+| OUFICEO~| 20+ | L'DF] 20— =
po+| 0— |20+ $OH 0—|20+| TO0+| 0— 80+ L0+ 0—1C0t| €0—| 0= |2 T+ 20— | 0—| 80+ 4.q 7o
01+ 90+ |0'1—] 80+ 90+ |80—} L0o+| 60+|L0—] SO+| 90+ C0—| €0+| 60+|€0—| 20+ | 90+ 20—

go+| 0— [zo+| €0+ 0- |20+ 201 0~ {86080 | 01990 oy 7y
80+{C0+{80~| 90+ S0+ 90— GZ'0+ | L0+ S20—|SI 0 | €0+ |CI0—
cz'0+ o0— |sro+ gzot O0—grot+ zo-| o0—|s0t{oro—| o—log0+|
€9'0~| $'0+|C9'0- S0+ vo+| o 20+ | 90+ ze—|0r0+{vo+|oro-] z10 — 0
LY | (H 9u | [H 2| 8H 9N {H st | 8H 9st LH oL 1380y
yeys| 3oH 3eYS | 3194 yeys | 2o yeys | 304 yeys | ajoy eyS | 30K

g g g 1y nd iy sayoug

sty STy snwig sy s sywry s8uey 2215
mv.-Nmquum vuﬁmucﬁum mu.—ﬂmvcﬁum ﬂu.mmvcmum ﬁuavcmum mﬂ&ﬁﬁmum ANCMEOZ

9 171 sseD ¢ 171 sseD y L1 sse[D ¢ L1 sse[D 7 L1 Ssep) 1 171 sseD

(1 xtpuaddy) waisdg Dy Ul pasn suoneudIsop 1yeys pue djoy e ‘*215 ‘gsi ‘Y sjoquig

*(sanjea snyd) 2oueIE3[> WNWIXEW 3Y) PUE (SINJEA SNUIW) IDUVIISJIIUVT wnwixew Y siwasadar , g,

‘S1uswaa1de Hgy YIm 20UEBpIOIDE UY 3le IDE) Ploq UT BIB(]

*sired Juitew oy3 10} 3zIS jJo SIMWI[ IYI UTeLIqO O3 3ZIs Jiseq 3yl o1 K[jedreiqadje parjdde 2ie yeys pue 3|0y I0J SIWI]

*YOU7l UEB JO SYIPUBSNOY) UJ D1B SINWI]
SLId NOLLISNVYL TVYNOILVDOT £ 3714Vl



PREFERRED LIMITS AND FITS

TABLE 8 LOCATIONAL INTERFERENCE FITS

Limits are in thousandths of an inch.

Limits for hole and shafc are applied algebraically to the
basic size to obtain the limits of size for the parts.
Data in bold face are in accordance with ABC agreements,
Symbols H7, p6, etc., are Hole and Shaft designations

used in ABC System (Appendix I).

Class LN 1 Class LN 2 Class LN 3
Nominal NI Standard R Standard - Standard
Size Range °g Limits o5 Limits og Limits
Inches ,8 E} ..V.’. E gE
E% | Hole |Shafr| ET | Hole | Shafe| E | Hole | Shaft
Over To| =% HG nS | =& H7 | p6 | == | H7 16
0 — 0121 0 |+025/+045] 0 |+ 0.4/+ 0.65] 0.1+ 0.4+ 0.75
045 | -~ 0 |+0.25] 065 — 0 [+ 0.4] 0.75(— 0 |+ 0.5
0 |+ 03 [+05 0 |+ 05|+ 08 0.1+ 0.5[+ 0.9
012~ 024 g5 |~ 0 |+03 | 08 {— 0|+ 05| 09 0 |+ 06
0 (+04 [1065] 0 |+ 0.6+ 1.0] 0.2+ 0.6+ 1.2
0.24— 0.40 |gg5 | - 0 |404 | 2.0 |~ 0|+ 06| 1.2{— 0 |+ 0.8
0.40— 0.71 | © + 0.4 |+0.8 0 |+ 07|+ 1.1] 03|+ 0.7+ 1.4
) 08 |— 0 |+04 [ 1.1 |- 01+ 07| 1.4]|— 0 |+ 1.0
0 + 0.5 [+1.0 0 |+08+13| 04|+ 0.8+ 1.7
071 = 119 449 )~ 0 {405 | 1.3 |- 0 ]+ 08] 1.7/~ 0 |+ 1.2
119 197 |0 + 0.6 [+1.1 0 [+ 100+ 1.6] 0.al+ 1.0(+ 2.0
- 11 |- 0 [+0.6 { 1.6 |— 0|+ 1.0] 2.0{— 0 |+ 1.4
1.97 3.15 0.1 + 0.7 [+1.3 0.2 |+ 1.2]+ 2.1 04+ 1.2{+ 2.3
2l 0 13 |- 0 |+08 ] 21|~ 0|+ 14| 23(— 0 |+ 1.6
315 4.73 0.1 + 0.9 |[+1.6 0.2 |+ 1.4{+ 2.5] 0.6 |+ 1.4+ 2.9
A5 = 4. 1.6 |— 0 |[+1.0 | 25 |— 0 |+ 1.6 29— 0 |+ 2.0
0.2 |+ 1.0 |+1.9 1 0.2 |+ 1.6/+ 28] 09+ 1.6+ 3.5
473 = 7.09 1179 |~ 0 1412 |28 |— 0 {+18]|35|— 0 |+25
0.2 |+1.2 [+22 0.2+ 1.8+32] 1.2+ 1.8[+ 4.2
7.09 — 9.85 |75 70 (+1.4 | 3.2|— 0 l+20]| 42— 0 |+ 3.0
9.85 — 12.41 0.2 + 1.2 1423 0.2 |+ 2.0+ 3.4 1.5+ 2.0+ 4.7
23 |- 0 |+1.4 | 34|~ 0 |+22] 47| 0 l+35
02 |+ 1.4 [+26 | 03 [+ 22/+39] 231+ 22[+ 5.9
41 — 15.7
12.4 75 16 |~ 0 |+1.6 | 39— 0 |+ 25| 59|~ 0 |+ 45
0.2 + 1.6 |+2.8 0.3 |+ 25|+ 44| 251+ 2.5+ 6.6
15.75 = 19.69 lo'g" | Z 9 |+1.8 | 44 |— 0 [+ 28| 66|— 0 [+ 5.0
+ 2.0 0.5 |+3 |+55| 4 |+3 |+9
19.69— 30.09 -0 sss (=0 |+3st o f—0 |+7
0.09 ~ 41.4 + 2.5 0.5 |[+4 |+ 7.0] 5 + 4 +11.5
30.09 ? -0 7.0 - 0|+ 451115~ O |+ 9
1.49 — SG. + 3.0 1o [+5 [+9 |77 [+5 (415
4 49 5619 ~0 9 - 0|+ 6 15 —_ +12
+ 4.0 1 + 6 (411 10 + 6 20
56.19 — 76.39 -0 11 - 0|+ 7 20 - 0 [+16
+ 5.0 1 +8 [+14 112 1+ 8 |+25
76.39 —100.9 0 14 - +9 |25 |-~ 0 [+20
+ 6.0 2 +10 {+18 15 +10 1431
100.9 =131.9 _ 0 18 _ +12 31 ~ 0 l+25
+ 8.0 4 +12 424 18 1+12 [+38
1319 -171.9 -0 24 |- +16 |38 |~ 0 [+30
_ +10.0 4 +16 {430 24 1+16  [+50
171.9 200 _ 0 30 — 0 |4+20 S0 — 0 |+40
11 End of Table 8
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Continued from page 5
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2 LSCALE: THOUSANDTHS OF AN INCH .

FOR A4 DIAMETER OF ONE INCH

Fi1G. 4 GRAPHICAL REPRESENTATION OF STANDARD
%’g%t?g)NAL INTERFERENCE FITS (SHOWN IN

LN Locational Interference fits are used where
accuracy of location is of prime importance
and for parts requiring rigidity and align-
ment with no special requirements for bore
pressure. Such fits are not intended for
parts designed to transmit frictional loads
from one part to another by virtue of the
tightness of fit, as these conditions are
covered by force fits.

8.3.3 Force Fits. Force or shrink fits con-
stitute a special type of interference fit, normal-
ly characterized by maintenance of constant bore
pressures throughout the range of sizes. The
interference therefore varies almost directly with
diameter, and the difference between its minimum
and maximum value is small to maintain the re-
sulting pressures within reasonable limits.

These fits may be described briefly as follows:

FN1 Light drive fits are those requiring light
assembly pressures and produce more or
less permanent assemblies. They are suit-
able for thin sections or long fits, or in
cast-iron external members.

FN2 Medium drive fits are suitable for ordinary
steel parts or for shrink fits on light sec-
tions. They are about the tightest fits that
can be used with high-grade cast-iron ex-
ternal members.

FN3 Heavy drive fits are suitable for heavier
steel parts or for shrink fits in medium

. sections.

FN 4} Force fits are suitable for parts which can
be highly stressed or for shrink fits where
the heavy pressing forces required are

FN 5}impractical.

FNS

N2 FN3 Fne ——{i-
-
FN1 ——'—-——-_._——_

S
- T W7 W 7
EgroLes W sHaFTS )

SCALE : THOUSANDTHS OF AN INCH
FOR A DIAMETER OF ONE INCH

N -0 - N W

8ASIC SIZE

FIG. 5 GRAPHICAL REPRESENTATION OF STANDARD
FORCE OR SHRINK FITS (SHOWN IN TABLE 9)

12

9. Modified Standard Fits

9.1 Bilateral hole or basic shaft system fits
having the same amounts of clearance or inter-
ference remain the same as those shown in Tables
5 to 9, but the limits of size are calculated for
holes or shafts and differ from those shown in the
tables. This may be accomplished by one of the
following:

(a) Bilateral holes (Symbol B)—This will re-
sult in nonstandard holes and shafts.

(b) A basic shaft system (Symbol S)—~This will
result in nonstandard holes and shafts.

9.2 Bilateral Hole Fits (Symbol B). The com-
mon case 1s where holes are produced with fixed
tools, such as drills or reamers; to provide a
longer wear life for such tools a bilateral toler-
ance is desired.

The symbols used for these fits are identical
with standard fits except that they are followed
by the letter **B.”” Thus “LC4B’’is a locational
clearance fit, class 4, except that is is produced
with a bilateral hole.

The limits of clearance or interference are iden-
tical with those shown in Tables $ to 9 for the
corresponding fits.

The hole tolerance is changed so that the plus
limit is that for one grade finer than the value
shown in the tables, the minus limit equals the
amount by which the plus limit was lowered, and
the shaft limits are both lowered by the same
amount as the lower limit of size of the hole.
The finer grade of tolerance can be found in
Table 4.

9.3 Basic Shaft Fits (Symbol S). For these fits
the maximum size of the shaft is basic and the
allowance is applied to the hole. The limitg of
clearance or interference are identical with tffbse
shown in Tables Sto 9 for the corresponding
fits. The symbols used for these fits are identi-
cal with those used for standard fits except that
they are followed by the letter **S.”” Thus ""LC
48"’ is a locational clearance fit, class 4, ex-
cept that it is produced on a basic shaft basis.

The limits for hole and shaft as given in Tables
5 to 9 are increased for clearance fits, or de-
creased for transition or interference fits, by rhe
value of the upper shaft limit; that is, by the
amount required to change the maximum shaft to
the basic size.
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PREFERRED LIMITS AND FITS

9.4 If standard stock sizes or special conditions
require the use of other hole sizes and shaft
sizes, reference should be made for the required
fit to tables in Appendix I which are taken from
the ABC proposal.

10. Machining Processes.

To indicate the machining processes which
may normally be expected to produce work within
the tolerances indicated by the grades given in
this Standard, Fig. 6 has been provided. This in-
formation is intended merely as a guide in select-
ing suitable processes for a particular grade.

13

GRADES

R

8

9

LAFPING B HONING
CYLINDRICAL GRINDING
SURFACE GRINDING
DIAMOND TURNING
DIAMOND BORING
BROACHING

REAMING

TURNING

BORING

MILLING

PLANING 8 SHAPING
ORILLING

FIG. 6 MACHINING PROCESSES
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PREFERRED LIMITS AND FITS

TABLE 9 FORCE AND SHRINK FITS (Continued from page 14)

Limits are in thousandths of an inch.

Limits for hole and shaft are applied algebraically to the basic size to obtain the limits of size for the parts.

Symbols H7, s6, etc., are Hole and Shaft designations used in ABC System (Appendix I).

Data in bold face are in accordance with ABC agreements.

Class FN 1 Class FN 2 Class FN 3 Class FN 4 Class FN 5
Nominal v U v
. ] Standard w“ Y Standard w Y Standard 5 o| Standard 6o Standard
Size Range | £ “jnicg o8| TLimies 2% | Limits | g 5| Limits | 9§ | Limics
Inches =R Sy oL ‘é & ERS
EG| Hole | Shaft EE Hole | Shaft EE Hole Shaft =5 g Hole Shaft '__'ja; Hole Shaft
Over To —~ 5| He6 dE| H7 s6 |HE | H7 6 E| H7 u6 £ H8 x7
19.69 —24.34 6.0 |+ 2.0 |+ 9.2 ] 9.0 |+ 3.0+ 14.0] 15.0{+ 3.01+ 20.0] 22.0h 3.0{+ 27.0] 30.0/+ 5.0 [+ 38.0
9.2 |- 0 |+ 8.0 [14.0 = + 12.0] 20.0{— 0 |+ 18.0] 27.0|- + 25.0{ 38.0- 0 |+ 35.0
24.34 ~ 30.09 7.0 |+ 2.0 |+10.2 §11.0 | + 3.0 |+ 16.0| 17.0{+ 3.0+ 22.0] 27.0(+ 3.0{+ 32.0] 35.0]+ 5.0 |+ 43.0
10.2 | - 0 |+ 9.0 |16.0 | — 0 [+ 14.0]22.0{— 0 |+ 20.0] 32.0{— 0 |+ 30.0] 43.0}— 0 |+ 40.0
30.09 — 35.47 7.5 |+ 2.5 [+11.6 [14.0 | + 4.0 |+ 20.5{ 21.0{+ 4.0|+ 27.5| 31.01+ 4.0+ 37.5} 44.0[+ 6.0 [+ 54.0
P a0 1.6 | — 0 |+10.0 120.5 | — 0 |+ 18.0]27.5|— 0 |+ 25.0 37.5|~ 0 [+ 35.0] 54.0-~ 0 [+ 50.0
35.47 —41.49 9.5 1+ 2.5 [+13.6 [16.0 | + 4.0 |+ 22.5] 24.0|+ 4.0]+ 30.5| 36.0}+ 4.0+ 43.5] 54.0[+ 6.0 |+ 64.0
13.6 ) - 0 |+12.0 1225{— 0 |+ 20.0| 30.5|~ 0 |+ 28.0| 43.5|]— 0 |+ 40.0] 64.0/— 0 |+ 60.0
41.49 —48.28 |10 |+ 3.0 [+16.0 [17.0 | + 5.0 [+ 25.0] 30.0]+ s5.0{+ 38.0] 45.0k 5.0{+ 53.0] 62.0[+ 8.0 [+ 75.0
: ' 16.0 | — 0 1+14.0 |25.0 | — 0 |+ 22.0}38.0/— 0 |+ 35.0( 53.04~ O |+ s50.0] 75.0|]— 0 |+ 70.0
48.28 — 56.19 |13-0 |+ 3.0 | +18.0 120.0 | + 5.0 | + 28.0] 35.0{+ 5.0+ 43.0] 55.01+ S.0{+ 63.0] 72.0[+ 8.0 [+ 85.0
: : 18.0 | — 0 |+16.0 |28.0 |.— 0 [+ 25.0] 43.0|— O [+ 40.0| 63.0|— 0 |+ 60.0] 85.0|]— 0 |+ 80.0
56.19 — 65.54 14.0 | + 4.0 [+20.5 1 24.0 | + 6.0 |+ 34.0] 39.0[+ G6.0l+ 49.0| 64.0 6.0|+ 74.0] 90.0]+10.0 [|+106
s T 20.5 1 = 0 [+18.0 |34.0 |~ 0 |+ 30.0}49.0{— 0 |+ 45.0| 74.0|]— 0 |+ 70.0{106 |- 0O {+100
65.54 — 76.39 (18.0 |+ 4.0 [4+24.5 129.0 | + 6.0 [+ 39.0[ 44.0[+ 6.0+ 54.0| 74.0[+ 6.0{+ 84.0[110 [+10.0 [+126
. ‘ 245 | = 0 |422.0 139.0 | — 0 |+,35.0{ 54.0|— 0 |+ 50.0| 84.0]— 0 }+ 80.0{126 |- 0 [+120
2639 _87.7 20.0 |+ 5.0 {+28.0 |32.0 |+ 8.0 |+ 45.0] 52.0{+ 8.0{+ 65.0[ 82.0]+ 8.0{+ 95.0{128 |+12.0 |+148
298779 128.0 | — 0 [+25.0 [45.0 | = 0 |+ 40.0| 65.0|— 0 |+ 60.0] 95.0|- 0 |+ 90.0/148 |- O |+140
87.79 —100.9  [23:0 | + 5.0 |+31.0 §37.0 | + 8.0 [+ 50.0| 62.0[+ 8.0{+ 75.0] 92.0}+ 8.0[+105 [148 [+12.0 [+168
: : 31.0 | — 0 [+28.0 |S0.0 |~ 0 |+ 45.0]75.0|— 0 [+ 70.0[105 |- +100 168 |~ 0 |+160
100.9 —115.3  |24-0 | + 6.0 |+34.0 [40.0 | +10.0 | + 56.0] 70.0{+10.0[+ 86.0[110 H10.0{+126 [164 [+16.0 {+190
: : 34.0 | = 0 [+30.0 [56.0 | — 0 |+ 50.0f 86.0[— + 80.0(126 |- +120 |190 |— 0 |+180
115.3 =131.9  §29.0 | + 6.0 |+39.0 |50.0 | +10.0 [+ 66.0] 80.0[+10.0[+ 96.0 130 [+10.0|+146 |184 [+16.0 |+210
39.0 1 — 0 [+35.0 [66.0 | — 0 |+ 60.0[96.0|— O |+ 90.0 {146 |-~ 0 {+140 [210 |— © |+200
131.9 —152.2 37.0 | + 8.0 |+50.0 | 58.0 | +12.0 |+ 78.0] 88.0{+12.0/+108 [148 112.0{+168 {200 |+20.0 [+232
: ‘ 50.0 | — 0 |+45.0 [78.0 | — 0 [+ 70.0{108 |— 0 |+100 |168 |~ 0 |+160 [232 |- 0O [+220
152.2 —171.9  |42.0 [+ 8.0 1455.0 |68.0 [+12.0 |+ 88.0{108 |+12.0[+128 [168 [+12.0|+188 |230 [+20.0 {4262
: : 55.0 | — 0 [+50.0 |88.0 |— 0 |+ 80.0[128 (- 0 |+120 [188 |- 0 [+180 [262 |- O [+250
. 50.0 [ +10.0 [+G6.0 §74.0 | +16.0 [+100 [124 [+16.01+150 [184 [+16.0]{+210 |275 [+25.0 |+316
71.9 —200 66.0 | — 0 1460.0 [lo0 |- 0 |+ 90 |150 |— 0 [+140 (210 |- +200 |316 |- 0 [+300
End of Table 9
15

M Pa]j0AuoduN ‘paniwiad SI uonnguisip 1o uonanpoldal Jayuny oN “Jasn AlSIaAIUN piojuelS Aq 0T0Z-S0-190 U0 papeojumop ‘(L09°19a11SYda) MMM) JJIIUSIOS UOSWOY L AQ AlISISAIUN pIojuelS 0) pasuadl| feualew pajybuidod



Copyrighted material licensed to Stanford University by Thomson Scientific (www.techstreet.com), downloaded on Oct-05-2010 by Stanford University User. No further reproduction or distribution is permitted. Uncontrolled w

m@.malm\..z0000000005000..438 8/&3&06.500000003369730.00000.427837U
OINJND| el N N P~{ O\ | O NN e of =]~ | ol o v n| o o] —| o || N ma]| | | | o] cof O — [ D] | =]
R mh.mﬁzz,ﬁll]lz — —f =] e %o
CLLY @
o
CL'C1=86"€ n|o|o|lo]no|ololofn|n|ciotal~lo N =l e~ o=l n Sl ool ol o] ol =] m| | e ol o|n v ol ofaie ol vl ~| <
[7084147287815346 222&.112369425010102133447701 S|~y O
Y Th " —l NN =]~ =N — —] N e o
86°¢1-1¥"C1 <
3
a1 08 BT IS ESTEST ESTESIEST ST =] DAl Ualls R KRS Nl e~ ol ol ol ool ol ojo] &y ] -] olo| ] ol o] ololc]o oo ] &
"all aN A= Na'] Ke-lRaV RVaY Ko i | ANoT F oyl HoaV¥ ol ool s o RV Nl | N OO~ N|enf NN OO O] OO O N NN | DD O O]l OjN] &
Loy + . Ll Kl e R B R R R 1 N e 0
EO'IT1—$8°6 §
$8°6—98°8
98°8—88°L || of o] | n olo|o]w| o o]~ ol o] wo| xrivo] o cvfoo| | n| of of o]l | O] arf en| —lr~] oo N en| | ] o] o] o fin] | o]l o
| | o] e e | S ] A SRl enf en| | (=S o=~ ] oo o) o of O] S| | N e en| O] o = |l ~| O]~
ww.#ao.n —ie— N o— —r ) ] — o= N
“a -
2l 0L —€°9
& . . niolololnjolololof-ojn|nivlia—| vlolcbolnioholnliolelolo|olol v« ohfvla| olololal of of it || ~| wof~
o 1 51£9-T876 | Sl ool odf | 5| SIS A G | feal & | =] =] ] Sle | <[ =] 8l o] | v Sl S| Sl Hls| =S| mil il | | A A S| S | S|~ St
. 1=1 —|—]— —_ - —]—ieN
g [Z|ess—€Ly
-
- | ° . . o)
P ] B 7AS el £ IR T IR R R R R R R Kt B ! Ko B I R B B BT R B R R e R R e E e e E R o e e e K T ] I K T T R IS T Y
e v | ROl B i o | ]| e el e | o] o ol e ] e o o| O ol | o] =~ Y il o|o toj = o]~
n.w eva.mlw~.m —— — | — — N
— - >
g =+ 107 ,. ;
S 1 1 w[STE7957C | w|o|o| o w|o|nia|Sn|m|n| v alx[al dol—ial sl v m]aiwlol vl ol ool al vie|ape) =imlvn|e|mi v =0 [ o) n| e«
> e o Ml Al Sl A o] = ] | Fln| i) = e =~ o] o S | =] | | ] ) oo S o o Slo| o |~ NN ] ] S| o (ol ojo| —
w © ¢ 9¢°T—L6°1 - - ——= )
-_—
[V
- E B
a 25 a| L6°1-8¢°T - olololnlalolole
z ool .DILG.SOO TN ere < N el et ojo| il w|vloholn|olololo| ol waofe Opdfcien| OO S{O| 1w [enf v ()
w T 8¢ 1-61°1 | |21 1 I Y = L | o) o =i = wf el ol o] o o) ofd| e ~ ~ || i ol e | o of o — -
5 g8 — =
- ]
a- L £3 61°1=$6°0 o
o £ &~ ] ofn] vl s wlal g ol @) | 0 e =l e )i ) e of ) o) of Sl Sf e v e | ) @~ e | i Sy N0 e ©
< m To.ﬂ <6 0-1L°0 ol | en| F | | il W i ed| =] <[ eifo| o = o] o o of =M | ol i of o ©| o Do |~ |~ —| N[l oo of o
c— a,
- a
-
| 1L°0—95°0 o Pt Ry
= e 22 I nln v ool o ojo]ad e eict of i ||| o ad el | | o 0] 0| o o ol o | | e i oo | [t o S Ol [ | | a0
9¢-0-0%0 = e | ra | S| = Al = = = N o] o of of o] el o |~ | T~ ol ol o o oo | oo | o~ N[N oo [of|o|ofo
bt —
['al "atR'aY
AN O N O~ DD | OO O\ = N[ WD O] N N | D) G NN OHO| O e |~ enfenw P P~ [ P = = S ool O | o= vy oN)
0V 0=Y2°0 | A )3 ] ) o) e ] S| | S ] S S| i) ) S S o] o) S | S S| S| =] if ]S K| S S B Sl| Blo| o S| = | = | =] S| | S| S|
|y — -t
. A | o|w| o] oy | offed| b nf o ol | ovf = o] = | o] ~] | el v~ |l o] o) o] o| o] | | leif el oo Ny ] o . S
YT0-Z1°0 | &l A =l S ] | = = = S S S| S| = o o| Sl S| sl sl Sl S|~ =l | Al | S| S| S Sl Slo| S| S| S| o] [~ <
["a} ["a) 2} [TaY (A
NNV OV N Ol O[O NI e e N = NN T D OO N OF O O et ety NI en|en] VYN 00T 00T N e © L= <
L1070 | Al =N ==~ | S| S| o S| =Sl o Slo] ol S| o o|~| ~ |~ S| 3] S| S| ol S| ol S| S| o) ~| -] = o
g 1 | ! | | | | 1 |
rut A H oA ] A ] ] ] A ] A ] ] )+
=lialie] % jolle] jo] ja] ) jo] jo] o] | jo] o] ja] jo] | jo] o] jol jo] jol jw]le] pol jo] jo] fo] ]| fw] N5] jov) S} jo] W] jo) NS jo] i) Jav] P jo] (Y jue] 1) ju] S|
— Tl
: —
™~ o)
apeis -1 ] = N o Of | | e[ o
el¥ot M R R-C1 [N ol Bt Rand N o1 KN BN AXCR RN Re <N Ik N1 A IR, VAV ANY o e o] RN iy Y DS 5§ BN r~ o} [« — ] ~ @
4 A B ~ Ny o) A i
o0 -
310H 9] (o] ) =] O oo - v




APPENDIX 1

Limits for Holes C to X (Continued from page 16)

Tolerance Unit 0.001 in.

U-Upper Limit

L-Lower Limit

Diameters Over: To (Inches)

~1SR RIRIRIgIRIsRIcz RIS T~T2 18 12 s § T 2l N9
SISiIS B3 |8 =i Slaldld | v |8 | [N |& | [Z1d |& b | ]|&
v . ! R Lt [yl e rtere b 1 I ! ] ! ! i TITITT
2 T ‘B A B2 R |22 |R8R21EIR12 w18 (8 18 (8] B =< AR
2 & il e B R e e = el e R PR T P A S R SO P B PP e 8|S e R
6 U~ |0.1 }o.1{0.1| 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4
L—10.35/0.4]0.5| 0.6 0.7 0.8 1.0 1.2 1.3 1.5 1.6 1.8 2.0
7 U~ 0.0 [0.0]0.0{ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
M L— {0.4 ]0.5]0.6] 0.7 08 | 1.0 | 1.2 | 1.4 1.6 ) 2.0 2.2 2.5
3 U+ J0.0 ]0.0]0.0] 0.0 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.5 0.6
L—10.610.7[0.9] 1.0 1.1 1.4 1.6 1.9 2.2 2.4 2.6 3.0 3.4
6 U—10.2 |0.2]0.25 0.4 0.5 0.5 0.6 0.7 0.9 1.0 1.1 1.2 1.2
L— [0.45]0.5]0.65 0.8 1.0 1.1 13 1.6 1.9 2.2 2.3 2.6 2.8
7 U—J0.110.1{0.2| 0.2 0.3 0.3 0.3 0.5 0.6 0.8 0.8 0.8 9.9
L— 0.5 ]0.6{0.8] 0.9 1.1 1.3 1.5 1.9 2.2 2.6 2.8 3.0 3.4
Nl 8 U—Jo.1 Jo.10.1] 0.2 0.2 0.2 0.2 0.2 0.3 0.4 0.4 0.5 0.5
L—]0.7 ]0.8]1.0] 1.2 1.4 1.8 2.0 2.4 2.8 3.2 3.4 4.0 4.5
9-11 [u-]o.0J0.0{0.0] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 L—-{1.0l1.2]1.4] 1.6 2.0 2.5 3.0 3.5 4.0 4.5 5.0 6.0 6.0
10 L—]1.6{1.8{2.2] 2.8 3.5 4.0 4.5 5.0 6.0 7.0 8.0 9.0 10.0
11 li=T2s 13035 4.0 5.0 6.0 7.0 9.0 10. 2.0 12.0 14.0 16.0
6 U- [0.35]0.4]0.5| 0.6 0.7 0.8 1.2 1.3 1.5 1.6 1.9 2.1 2.2
P L-10.6]0.7j0.9{ 1.0 1.2 1.4 1.9 2.2 2.5 2.8 3.1 3.5 3.8
5 U— [0.2510.3]0.4| 0.4 0.5 0.6 0.9 1.1 1.2 1.4 1.4 1.7 1.9
L—10.650.801.0] 1.1 1.3 1.6 2.1 2.5 2.8 3.2 3.4 3.9 4.4
6 U~ 10.45(0.5(0.7| 0.9 1.1 1.2 1.4 1.7 2.2 2.6 3.2 4.1 4.4
R L— 0.7 ]0.8[1.1] 1.3 1.6 1.8 2.1 2.6 3.2 3.8 4.4 5.5 6.0
5 U- [0.4 {0.4]0.6] 0.7 0.9 1.0-] 1.1 1.5 1.9 2.4 2.7 3.7 4.1
L-10.7 [0.9]1.2| 1.4 1.7 2.0 2.3 2.9 3.5 4.2 4.7 5.9 6.6
U— |0.55{0.6]0.8 | 1.1 1.3 1.6 11.802.0(2.5[2.7| 3.2{ 3.7| 4.21 4.6 [ 4.6 [5.6 5.7 [ 6.5 [ 6.6 | 7.6 8.4J 9.4
6 L-Jo.8]0.9[1.2] 1.5 1.8 2.2 12.5[2.713.43.6] 4.21 4.7] 5.2] 5.8! 5.8] 6.8] 6.9] 7.7/ 8.0/ 9.0 10.0, 11.0
S 7 U~ 0.5 ]0.5(0.8| 0.9 1.1 1.4 1.5(1.7(2.312.5] 2.9 3.4| 3.9| 4.4| 4.4| 5.21 5.2] 6.2} 627 7.2 8.1l 9.1
L—Jo.8 [1.00.4] 1.6 1.9 2.4 [2.742.913.713.9] 4.5 5.0] 5.5] 6.2/ 6.21 7.0] 7.21 8.2] 8.4] 9.4]10.6] 11.6
6 U~ J1.5]1.8{2,0{2.312.8(3.23.7{ 4.7 4.7 5.7] 6.6 6.6] 7.6} 8.7 8.7{ 9.6{11.0 11.4] 13.4
L— 2.0[2.4[2.¢[3.0B.5]4.1 4.6] 5.7] 5.7] 6.7] 7.8] 7.8] 8.8 9.9] 9.9[11.0/12.4[13.0| I5.0
T ,; U— .11.3]1.6]1,8[2.0(2.5(3.013.5| 4.4 4.4] 5.4] 6.4] .41 7.4] 8.2] 8.2] 9.2011.211.5]13.1
L— ... |... .2.112.6{2.8]3.23.7{4.4|4.9] 6.0 6.0| 7.0 8.2] 8.2] 9.2]10.2[10.2111.4[13.4 14.0]15.6
6 U— {0.650.811.0 1 1.3 [1.5{1.712.30.613.33.8/4.75.71 6.7] 6.70 7.7] 8.6} 9.611.6|11.7{13.7|1S.617.6 19.4 | 21.4
L—Jo.9 |1.1{1.4] L7 12,012.202.953.2/4.0/4.5|5.6]6.6] 7.7] 7.7] 8.7{ v.8/10.812.8[12.9]14.9/17.0{19.0 [21.0]23.0
U 7 U~ l0.610.7{1.01 1.1 11.3{1.512.1{2.413.0[3.514.515.5} 6.4] 6.4] 7.4} 8.4] 9.4111.4]11.4}13.2115.2)17.2 [19.1] 21.1
L—11.0 |1.2]1.6| 1.8 [2.12.313.13.4]4.2]4.7|5.9/6.9] 8.0| 8.0] 9.0]10.211.2]13.2{13.4[15.2]17.4]19.4 [21.6] 23.6
6 U— 1.511.7,2.112.6 2.8 3.8]4.815.716.71 7.7] 8.7] 9.7]11.6]11.6]13.6115.7{15.7[17.6]19.6 121.4]24. 4
L— 1.912.2,2.6|3.2B.4/4.5(5.5[6.6{7.6| 8.7] 9.7]10.7{12.812.8]14.8[16.9[16.9119.0 [21.0 {23.0{26.0
v 7 U— 1.311.51.912.42.613.514.5{5.516.5| 7.4 8.4 9.4|11.4|11.4113.4/15.2{15.2117.219.2 |21.1] 24.1
L— ..o foo [ ] 12.002.3]2.713.43.6|4.7|5.7(6.9(7.9] 9.0{10.0[{11.0{13.2(13.2]15.2{17.2|17.219.4 [21.4 [23.6] 26.6
U—10.851.111.3 11.5{1.7]2.1,2.4:2.83.8/4.8]5.8(6.7]7.7] 9.7]11.7{11.7]13.615.6|15.6|17.7[19,7|21.6 [24.6 |27.4]29.4
x|l 6 L— [1.1 [1.411,711.9]2.1]2.6]2.9]3.4]4.4]5.5/6.5]7.6[8.6]10.7 [12.7]12.7]14.8|16.8[16.8]18.9]20.9[23.0[26.0 [29.0] 31.0
,; U—10.8 {1.011.2 [1.3 11.511.912.2|2.6 3.6 ]4.515.5(6.5]7.5 | 9.4]11.4|11.4|13.4]15.4(15.4[17.2|19.2121.2[24.2 |27.1]| 29.1
L— 1.2 [1.5{1.8 2.0 {2.2 [2.7]3.03.6 |4.6]5.7]6.7[7.9[8.9J11.0]13.0[13.0]15.2117.217.2119.2]21.2123.4 26.4 129.6]31.6
End of Table
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APPENDIX I

LIMITS FOR SHAFTS c to x (continued from page 18)
Tolerance Unit 0.001 in.

U-Upper Limit - L-Lower Limit
Diameters Over: To (Inches)
SEIS R ERERICECSTI 8 (8leslg| s BB R[S
Sl |S|ale |2 |22 |alalds [d]s R lsles (22| |9 49 52
= - -1 K N 1 O I I N N T I (W 1 A SN S A
s ¢ | E NI SRR IR IRIEIRZ2IE |RIR 1w 81882 & | & &R~
Bl O[] oldl s IS l=|ai=ia|lbdlbd {t]r |8 |8 [N |8 & |2 [ ol SOl
s U+ 03s]| 0.4 | 0.5 | 0.5 0.6 | 0.7 0.8 1.0 1.1 1.2 1.2
6 |u+ 0.5 ] 05 | 0.6 | 0.7 | 0.8 1.0 1.1 1.4 1.4 1.6 1.8
7 lusl.. [...]o.7 ] 08 | 09 1.1 1.3 1.5 1.7 2.0 2.2 2.4 2.7
5.7 |+ 10.0 [0.1j0.1 | 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2
k| 8 [u+j0.6 Jo.7l0.0 [ 1.0 1.2 1.6 1.8 2.2 2.5 2.8 3.0 3.5 4.0
9 fu+ji.0 1.2(1.4-] 1.6 2.0 2.5 3.0 3.5 4.0 4.5 5.0 6.0 6.0
10 Jusfl.e [1.8[2.2 | 2.8 3.5 | 4.0 4.5 5.0 6.0 7.0 8.0 9.0 10.0
11 fu+ (2.5 ]3.013.5 | 4.0 5.0 | 6.0 7.0 | 9.0 10.0 12.0 12.0 14.0 16.0
_j8-11firfo.0 [0.000.0 | 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0
5 {u+[0.35]0.4/0.45] 0.6 | 0.7 | 0.8 1,0 1.1 1.3 1.4 1.7 1.8 1.9
¢ lu+lo.4 f0.5(0.6 1 0.7 | 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.5
m 7 Ju+lo.55(0.7[0.8 | 1.0 1.1 1.4 1.7 1.9 2.2 2.4 2.8 3.0 3.4
s-7 [L+ [0.15]0.2]0.25] 0.3 0.3 0.4 | 0.5 [ 0.5 0.6 0.6 0.8 0.8 0.9
s [u+]o0.45]0.510.65] 0.8 1.0 1.1 1.3 1.6 1.9 2.2 2.3 2.6 2.8
6 [u+]o.s Jo.6l0.8 | 0.9 1.1 1.3 1.5 1.9 2.2 2.6 2.6 3.0 3.4
o7 JurTo.sslo.glio [ 1.2 1.4 1.7 2.0 2.4 2.8 3.2 3.4 3.8 4.3
s-7 IL+o.2slo.3lo.4 | o5 1 0.6 | .7 0.8 1.0 1.2 1.4 1.4 1.6 1.8
S U+ |0.6 {0.7/0.85 1.0 1.2 1.4 1.9 2.2 2.5 2.8 3.1 3.5 3.8
¢ Ju+lo.eslo.glio | 1.1 1.3 1.6 2.1 2.5 2.8 3.2 3.4 3,9 4.4
P50 [o.8 [1.0[1.2 | 1.4 | 1.6 | 2.0 | 2.6 | 3.0 3.4 3.8 4.2 4.7 5.3
s-7 |i+to.4 [0.s]o.6 ] 0.7 | 0.8 1.0 1.4 1.6 1.8 2.0 2.2 2.5 2.8
s JU+10.7 [0.8]1.05] 1.3 1.6 1.8 2.1 2.6 3.2 3.8 4.4 5.5 6.0
6 Jurlosfoofta 1 147 1.7 2.0 2.3 2.9 3.5 4.2 4.7 5.9 6.6
7 Ju+loo Jiaf1.4 | 1.7 2.0 2.4 2.8 3.4 4.1 4.8 5.5 6.7 7.5
s-7 {L+]0.5 [0.6/0.8 ] 1.0 1.2 1.4 1.6 2.0 2.5 3.0 3.5 4.5 5.0
s [urlo.s J0.9]1.25] 1.5 1.8 2.2 [2.5]2.7|3.4[3.6] 4.2, 4.7][s.2]5.8] 5.8] 6.8] 6.9] 7.9[8.0[ 9.0 f10.0[11.0
s| 6 Jurlo.85]1.0[1.4 | 1.6 1.9 2.4 2702913 713.914.5] s.0]s.5 [6.2] 6.2] 7.2] 7.2 8.2 8.4] 9.4010.6]11.6
7 fu+]ro 1216 ] 1.9 2.2 2.8 [3.23.4]4.2]4.4[5.1] 5.6]6.1]6.8] 6.8] 7.8] 8.0] 9.0] 9.2[10.2 fi1.5[12.5
s-7 [L+]o.6 [o.7]1.0 | 1.2 1.4 1.8 ].012.2|2.8(3.0]3.5] 4.0 4.5]5.0] 5.0{ 6.0 6.0] 7.0} 7.0] 8.0]9.0]10.0
s Just 2.0{2.42.6B.03.5[4.1l4.6 [ 5.7{ 5.7] 6.7 7.8] 7.8] 8.8] 9.9] 9.9]11.0[13.0 [13.0]15.0
| 6 Tus 2.1[2.6[2.83.23.7]4.4[4.9 [ 6.0 6.0 7.0 [ 8.2] 8.2] 9.2]10.2{10.2111.4[13.4 13.6[15.6
7 |u+ 2.4]3.0B3.23.704.2[4.9]5.4 [ 6.6] 6.6] 7.6 18.8] 8.8] 9.811.0]11.0/12.2]14.2 14.5]16.5
s-7 e+ o T . .. L. tef2.0)2.22.53.0[3.5]4.0 | 5.0l 5.0{ 6.0 ] 7.0] 7.0] 8.0] 9.0] 9.0{10.0{12.0 p2.0]14.0
s Ju+lo.o [1.1]1.45] 1.7 [2.0[2.2[2.9.2]4.0]4.5]5.6]6.6] 7.7] 7.7] 8.7 [ 9.8]10.8]12.8]12.9]14.9117.0[19.0 1.0[23.0
ol 6 Jur]o.9s[1.2]1.6 | 1.8 [2.1[2.3]3.113.414.2]4.7]5.916.9 | 8.0] 8.0]9.0 10.2[11.2{13.2{13.2[15.2]17.4]19.4 £1.6[23.6
7 Jurlia [ndis | 2.1 [2.40.6l3.53.8l4.71s.2]6.417.4 [ 8.6] 8.6 9.6 10.8111.8{13.8]14.0{16.018.2[20.2 P2.5[24.5
5.7 fr+lo.7 [0.91.2 ] 1.4 [1.6[1.8[2.5]2.83.5(4.0]5.0[6.0 7.0] 7.0] 8.0]9.0[10.0]12.0[12.0{14.0]16.0[18.0[20.0{22.0
s lus 1.912.2]2.6[3.2[3.414.5(5.5[6.6]7.6 | 8.7] 9.7 [10.7 12.8]12.8{14.8]16.9]16.9]19.0[21.0 [23.0]26.0
o6 lus 2.0[2.302.7]3.4]3.614.7]5.7]6.9]7.9 1 9.0]10.011.0 13.2[13.2[15.2]17.2{17.219.4{ 21.4 [23..6]26.6
7 U+ 2.312.603.0[3.84.0]5.2]6.2]7.4]8.4 | 9.6]10.6 ]11.6 [13.8{13.8{15.818.0]18.0[20.2[22.2 P4.5]27.5
s7 o+ T LT el22lasls.ols0ls.0l6.0l7.0 1 8.0] 9.0010.0 t2.0]12.0{14.016.0]16.0]18.0{20.0 22.0]25.0
s Tus[1.1 [1.4[1.65[1.9[2.1[2.6]2.9[3.4]4.4]5.5]6.5]7.6(8.6 [10.7]12.7]12.7 14.8/16.8]16.8]18.9{20.9]23.0[ 26.0 [29.0[3 1.0
o6 Ju+lras[is[1.8 [2.0]2.2]2.713.0[3.6[4.6]5.7]6.7[7.9]8.9 111.0]13.0[13.0 [15.2]17.2]17.2[19.2]21.2]23.4] 26.4 129.6/31.6
7 1Ur i L3 [1.712.0 [2.3]2.5]3.03:3]4.0[5.0]6.2]7.2[8.4[9.4 [11.6]13.6 [13.6 |15.8]17.8]17.8]20.0[22.0]24.2| 27.2 0.5[3 2.5
57 {L+]0.9 |1.2]1.4 [1.6]1.8[2.2p.5]3.0[4.0]5.0]6.0[7.0]8.010.0[12.0 [12.0 14.0]16.0[16.018.0]20.0]22.0[ 25.0{28.0[30.0

End of Table
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APPENDIX II
LENGTH DIFFERENCES PER INCH FROM STANDARD FOR TEMPERATURES 38 TO 98 F

Temper- , Coefficient of thermal expansion of material per degree F, X 108
| D‘“‘"eF 1 2 3 4 S 10 15 20 25 30
: €8 Total change in length from standard, microinches per inch of length®
38 ~30 —60 —90 ~120 —~150 ~300 —450 —600 =750 —900
39 -29 —-58 —87 —116 —145 ~290 —435 —580 ~725 —870
40 -28 —56 —84 -112 —140 —280 —420 -560 —700 —840
41 -27 —54 -81 —108 —~135 ~270 —405 —540 -675 —810
42 -26 ~52 —78 —104 —130 —260 -390 —520 —650 —780
43 -25 -50 -75 —100 -125 —250 —375 -500 —625 -750
44 ~24 —48 -72 - 96 -120 —240 —360 —480 —600 =720
45 -23 ~46 —69 - 92 ~115 -230 -34S —460 —575 -690
46 =22 —44 —~66 — 88 —110 -220 -330 —440 -550 —~660
47 =21 —42 —63 — 84 —-105 -210 =315 —420 —525 —G30
48 -20 —40 —60 — 80 ~100 —200 —300 —400 —500 —600
49 -19 —38 —57 - 76 - 95 -190 —285 -380 —475 -570
50 —-18 -36 —54 - 72 - 90 —180 ~270 —360 —450 —540
51 -17 —34 51 - 68 - 85 -170 —255 —340 —425 ~-510
52 -16 -32 —48 — 64 — 80 ~160 —240 -320 —400 —480
53 -15 -30 —45 - 60 -~ 75 —~150 -225 —300 ~375 —450
54 —14 —-28 —42 - 56 - 70 ~140 -210 —280 —350 —420
55 —-13 =26 -39 - 52 — 65 -130 -195 ~260 —-325 -390
56 -12 —24 -36 — 48 - 60 -120 —180  —240 -300 -360
57 ~11 -22 -33 — 44 ~ 55 —110 -165 —220 —275 -330
58 -10 -20 —30 — 40 - 50 -100 —~150 —200 -250 -300
59 -9 18 =27 —-36  _45 ~90  —I35 —180 =225 =270
60 -8 -16 —24 - 32 — 40 - B0 -120 —160 —200 —240
61 -7 —14 -21 - 28 - 35 - 70 ~105 —140 -175 =210
62 -6 -12 -18 — 24 - 30 - 60 - 90 -120 -150 —~180
63 -5 -10 -15 - 20 - 25 - 50 - 75 —-100 -125 -150
G4 - 4 - 8 -12 - 16 - 20 — 40 - 60 - 80 -100 -120
65 -3 -6 -9 - 12 - 15 - 30 - 45 - 60 - 70 - 90
66 -2 -4 -6 - 8 - 10 - 20 — 30 — 40 — 50 - 60
67 -1 -2 -3 - 4 -5 - 10 - 15 ~ 20 - 25 - 30
68 0 0 0 0 0 0 0 0 0 0
69 1 2 3 4 5 10 15 20 25 30
70 2 4 6 8 10 20 30 40 S0 60
71 3 6 9 12 15 30 45 60 75 90
72 4 8 12 16 20 40 60 80 100 120
73 5 10 15 20 25 50 75 100 125 150
74 6 12 18 24 30 60 90 120 150 180
75 7 14 21 28 35 70 105 140 175 210
76 8 16 24 32 40 80 120 160 200 240
77 9 18 27 36 45 90 135 180 225 270
78 10 20 30 40 50 100 150 200 250 300
79 11 22 33 44 55 110 165 220 275 330
80 12 24 36 48 60 120 180 240 300 360
81 13 26 39 52 65 130 195 260 325 390
82 14 28 42 56 70 140 210 280 350 420
83 15 30 45 60 75 150 225 300 375 450
84 16 32 48 64 80 160 240 320 400 480
85 17 34 51 68 85 170 255 340 425 S10
86 18 36 54 72 90 180 270 360 450 540
87 19 38 57 76 95 190 285 380 475 570
88 20 40 60 80 100 200 300 400 500 600
89 21 42 63 84 105 210 315 420 525 630
90 22 44 66 88 110 220 330 440 550 660
91 23 46 69 92 115 230 345 460 575 690
92 24 48 72 96 120 240 360 480 600 720
93 25 50 75 100 125 250 375 500 625 750
94 26 52 78 104 130 260 390 520 650 780
95 27 54 81 108 135 270 405 540 675 810
96 28 56 84 112 140 280 420 560 700 840
97 29 58 87 116 145 290 435 580 725 870
98 30 G0 90 120 150 300 450 600 750 900

For intermediate coefficients add appropriate listed values. For example, a length change for a coefficient of
7 is the sum of values in the 5 and 2 columns. Fractional interpolation may be similarly calculated.

*Or hundredths of micron (microns/100) per centimeter.
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APPENDIX II

LENGTH DIFFERENCES PER CENTIMETER FROM STANDARD TEMPERATURE 0 TO 40 CELSIUS

Temper- Coefficient of thermal expansion of material per degree C, x 10 °

Dature 1 2 3 4 5 10 15 20 25 30
€8 C  Toral change in length from standard, hundredths of microns (microns/100)per centimeter of length®

0 -20 —40 —60 —80 -100 —200 -300 —400 —500 —600
1 -19 =38 -57 ~76 - 95 ~190 —285 -380 —475 —-570
2 —18 =36 —=54 =72 - 90 —-180 -270 -360 —-450 —540
3 -17 -34 =51 —68 - 8% -170 -255 —~340 —425 -510
4 -16 -32 —48 —64 -~ 80 —160 —240 ~320 —400 —480
5 =15 =30 —45 -60 - 75 —-150 -225 =300 —~375 —450
6 ~14 —28 —42 —56 -~ 70 —140 -210 -280 =350 —420
7 —13 -26 -39 —52 - 65 -130 —-195 —260 -325 -390
8 -12 —24 -36 —48 - 60 -120 ~180 —240 =300 =360
9 -11 =22 -33 ~44 - 55 -110 -165 —220 =275 -330
10 -10 -20 =30 —40 - 50 —-100 -150 —200 =250 =300
11 -9 —18 -27 =36 — 45 - 90 —-135 —180 —225 -270
12 - 8 -16 —24 ~32 — 40 - 80 -120 -160 -200 —240
13 -7 —~14 =21 ~28 - 35 - 70 -105 —140 =175 =210
14 -6 -12 -18 -24 - 30 - 60 - 90 —120 —150 -180
15 -5 -10 -15 ~20 -~ 25 - 50 - 75 ~100 -125 -150
16 -4 - 8 —12 -16 ~ 20 - 40 — 60 - 80 -100 -120
17 -3 -6 -9 —-12 ~ 15 - 30 — 45 - 60 - 75 - 90
18 -2 -4 -6 - 8 — 10 - 20 - 30 — 40 - 50 - 60
19 -1 -2 -3 — 4 - 5 - 10 - 15 - 20 - 25 — 30
20 0 0 o 0 0 0 0 Q Q 0
21 1 2 3 4 5 10 15 20 25 30
22 2 4 6 8 10 20 30 40 50 60
23 3 6 9 12 15 30 45 60 75 90
24 4 8 12 16 20 40 60 80 100 120
25 5 10 15 20 25 50 75 100 125 150
26 6 12 18 24 30 60 90 120 150 180
27 7 14 21 28 35 70 105 140 175 210
28 8 16 24 32 40 80 120 160 200 240
29 9 18 27 36 45 90 135 180 225 270
30 10 20 30 40 50 100 150 200 250 300
31 11 22 33 44 55 110 165 220 275 330
32 12 24 36 48 60 120 180 240 300 360
33 13 26 39 52 65 130 195 260 325 390
34 14 28 42 56 70 140 210 280 350 420
35 15 30 45 60 75 150 225 300 375 450
36 16 32 48 64 80 160 240 320 400 480
37 17 34 51 68 85 170 - 255 340 425 510
38 18 36 54 72 90 180 270 360 450 540
39 19 38 57 76 95 190 285 380 475 570
40 20 40 60 80 100 200 300 400 500 600

For intermediate coefficients add appropriate listed values. For example, a length change for a coefficient of
11 is the sum of the values in the 10 and 1 columns. Fractional interpolations may be similarly calculated.

*Or microinches per inch.
1C=18F
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