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GENERAL: Only with perfect splines can the -theoretical tooth thickness,

dimensions (over pins or otherwise), gages, and resultent fits be in complete
agreement. ' In actual practice, the errors are relatively large and the dis-
crepancies are troublesome. If tooth thickness on the shaft and spsce width
in the hole are correct, 'then any errors of form or specing will interfere
unless the errors of both members match exactly which is improbable. An
imperfectly splined shaft, if snug in a ring gage, is necessarily undersize
at all except the few points of contract; likewise an internal spoline that
fits its plug gege must be oversize at most points; the two members then

will almost certainly fit together looser than predicted by the gages. Note
that, in general, the actual fit will be tighter than predicted by measure-

ments (over pins, or by calipers), but looser than indicated by plug &nd ring

gages; and the discrepency will be of the same order as the errors. For
these reasons, the plug gages shall be mede undersize and the ring gages
oversize in order to produce parts nearer to specified dimensions. Supple-

.mentary methods are required for chebking individual spline elements.

GAGE TOOTH NOMENCLATURE

A. TFigure 1 shows a tooth diagram of a ring gagé. The verious elements of
the tooth are illustrated and defined. .

B. Figure 2 shows & tooth diagram of a plug gage. The various elements of
the tooth are illustrated and defined. '

BASIC GAGE TOOTH PROPORTIONS

A. Table 1 is a teble of basic gage tooth proportions. The "Go" gage must
check the part to the true involute form -diameter of the part. If an.
involute clearance has been added (on an interﬁél spline) or subtracted
(on an externel spline) the addendum of the "Go" gége must be increased
by the seme amount in order to check to the true involute form dismeter
of the part. o

B. Figure 3 shows the relationship’qf the ring gagé to the external spline
it is to check. S

0. Figuré 4 shows the relstionship of the plug guge to the internsl spline

it is yo check.

D." The true involute form diameter of the "Go" and "Not Go"-ring gages is

equal -to the maximum outside diemeter of the part to be checked.

4

. E. The true involute form diemeter of the "Go" and "Not Go" plug gages is

equal to the minimum inside diemeter of the part.

F. The inside diameter of the "Go" ring gage and the outside diesmeter of
the "Go" plug gage sre the same as the true involute form dizmeter of
the part to be checked. : :
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A "Not Go" gage, to be effective, can check but one element. A "Not Go"

gage made to check the chordal tooth thickness or chordal space at the

piteh diameter is usually sufficient for practlcal purposes. In order.

that the "Not Go" gage may check at the pitch diameter, it is necessary
to have a short addendum so that the inside diameter of the "Not Go"

ring gage is greater than the inside diameter of the "Go" ring gage and
the outside diameter of the "Not Go" plug zage is less than the outside
diameter of the "Go" plug gage. The addendum of the "Not Go" gages
shall be approximately 2/3 of the addendum of the part. (See Figures 3
and 4)

IV. TOLERANCES - ‘ !

Table 2 shows the following tolerances for the plug gage:

1. Chordal tooth thickness tolerance.

2. Involute tolerance.

3. Spacing tolerance between any 2 adjacent or non-adgacent teoeth.

4, Total of chordal thickness tolerance and spacing tolerance
between any 2 adjacent or non-adjacent teeth.

Table 3 shows the following tolerances for the ring gege:

l.

’AZ.

3o

1. Chordal space tolerante.

2. Involute tolerance. :

3. Spacing tolerance between any 2 adjacent or non-adjacent

: teoths

4. Total of chordal ‘space tolerance and spacing tolerance
between any 2 adjacent or non-adjacent teeth,

The chordal space of'chordel tooth thickness tolerances shown in.
Tables 2 and 3 apply to the SpOleled chordal thickness or chordal:
space. , .

The involute tolerance shown in Tables 2 and 3 is the amount that
the profile may deviate from the true involute form. All errors

in profile in the direction of the tooth shall be called minus and
,all errors in. proflle in the direction of the space shall be called
plus.

Spacing tolerance between any two adjacent or non-adjacent teeth
as shown in Tables 2 and 3 denotes the maximum cumulative tooth to
tooth spacing error. The tooth to tooth spaclng'error'ls the amount
any toaqth varies from the theoretical spacing in relation to an
-adjacent tooths o

In Figure 9 is. shown a graphlcal record of the- spaclng errors. In .
the example plotted, *the spaclng error between any two teeth is equal
tO .0003 ‘ '
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5. Figures 7 and 8 tend to show that spacing errors, whether plus or minus,
o will have the same effect on the part to be checked, Figures 7 and 8
v . .are sketches of a perfect plug gage and part to match. In Figure 7, if
: one tooth of the gage has a minus error in spacing, the chordel space
S of the part will be increased by the amount of error in spacing as
‘ - -shown, All tke chordal spaces of this part must be at least as large
S as the space mentioned above or the gage’ would fit in only one position.
' In Figure -8, onée tooth of the gage has a plus error in spacing. If
o * this plus error is equal to the minus error in Figure 7, it can easily
| . be seen thet a part checked by the gage in Figure 7 could also be
' checked by the gage in Flgure 8,

6. The total of the chordal tooth thickness tolerance or chordal space
: tolerance end the spacing tolerance between any 2 adjacent or non-
adjacent teeth as shown in Tables 2 and 3 is the maximum amount of
error allowed by the accumulation of spacing tolerences and either the
chordal space tolerance or the chordal tcoth thickness tolerance,
Column 5 of Tables 2 and 3 represent the maximum effect on chordal
thickness due to probable accumulated errors.

V. -DIMENSICNS FOR GAGES

A, The plug gages shell be undersize as follows:

The chordal tooth thickness of the "Go" plug gage shall be
equal to the minimum chordal. space of the part to be checked
minus the svm of chordal tooth thickness tolerance and spac-
ing errors. (See Tables 2 and 4) The chordal tcoth thick-
ness of the "Go" plug gage shall have a plus tolerance.

_The chordal tooth thickress of the "Not Go" plug gage shall
be equal to the maximum chordel space of the part to be checked
mimig -theé svm of chordal tcoth thickness tclerance and spacing
errors. (See Tables 2 and 4) The chordal tooth thickness of
the "Not Go" plug gage srall have a plus tolerance,

B, The ring gages shell be oversize as followsS

The chordal space of the "Go" ring gage shall be equal to

the maximum chordal tcoth thickness of the part to be checked
plus the sum of chordal space tolerance and spacing errors.
(See Tables 3 and 5) The chordel space of the "Go" ring

gage shall have a minus tclerance,

The chordal space of the "Not Go" ring gage shall be equal
to the minimum chordal tooth thickness of the part to be
checked plus the sum of chordal space tolerance and spacing
errors, (See Tables 3 and 5) The chordel space of the
"Not Go" ring gage shall have a minus tolerance.
.C, Table 9 is an example showing gage dimensions with tolerances as
- calculated from the basic gage tooth dimensions Teble 1.
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