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I. GENERAL:

agreement. -
crepancies are troublesome.
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Only with perfect splines cen the .theoretical tooth thickness,
dimensions (over pins or otherwise), gages, and resultent fits be in comolete

In actual prsctlce, the errors are relatively large

end the dis-

'If tooth thickness on the shaft and spsce width

in the hole are correct, then any errors of form or spacing will interfere

unless the errors of bothb members match exactly which is improbable.

An

lmperfectly splined shaft, if snug in a ring gege, is necessarily undersize
&t all except the few points of contract; likewise an internal spline that

fits its
will alm
that, in
ments (o
gages; &
these re
oversize
.mentary

II. GAGE T0O

st certainly fit together looser than predicted by the
general, the actual fit will be tighter than predieted
er pins, or by calipers), but looser than indicated by
d the discrepancy will be of the same order as ‘the err
sons, the plug gages shall be msde undersize(and the r
in order to produce parts nearer to specified dimensio
ethods are required for checklng 1ndiv1dual spline ele;

NOMENCLATURE

‘A, Fig

the
B. Fig
the

III. BASIC GA

ire 1 shows & tooth diagram of & Ting gage.
ire 2 shows & tooth diagram-of a plug gage.

GE_TOOTH PROPORTIQONS

The veriou
tooth are illustrated and defined. ~

The veriou
tooth are illustrated and-defined. :

A. Tab
che
inv
(on
by
of

le 1 is a table of basic gage tooth propertions. The "(
tk the part to-'the true involute form -diameter of the ps

DTS,
ing gages
ns.
pent.s.

D

bers then

gages. Note
by measure-
plug &nd ring
For

Supple-

elements of

5 elements of

fo" gage must
Tt

If an

plute clearance has been added (on an internal spline) or subtracted

an externél spline) the addendum of the "Go" gage must
the same amount in order to check to the true involute f
the parts

B.
it

Figr:e 3 shows the relationship of the ring gage to the ex]

it is to check.

D.

 E.

equal to the minimum inside diemeter of the part.

be increased
orm diameter

ternal spline
Figure 4 shows the relstionship of the plug guzge to the 1nterna1 spline

The true involute form diameter of the "Go" and "Not Go" rlng gages is
' ' equal to the maximum outside dlameter of the part to be checked.

4

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

The inside diemeter of the "Go" ring guge and the outside diameter of

the "Go" plug gage sre the same as the true 1nvolute form dizmeter of.

the

part to be checked.
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Ge 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 thé 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| - ‘ !

Ao 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-adjjacent teeth.

4. Total of chordal thickness tolersnce and spacing tplerance
between any 2 adjacent or non-adjatent teeth.

B. Tablel 3 shows the following tolerances.for the ring gage:

1. Chordal space tolerante. , v ‘ ’

2. Involute tolerance. ? ' 1- .

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

: teoths

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

C. 1l. The chordal space of'chordal tooth thickness tolerances ghown in,
Tables 2 and:3 apply to the SpOleled chordal thickness pr chordal:

' " 2. -The involute tolerance shown in.Tables 2 and 3 is the ampunt that
‘ the profile may deviate from the true involute form. Al}l errors
in the dli rection of the tooth shall 'he callediminus and

,all errors in. proflle in the direction of the space shall be called
plus.

3. 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

4. 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 ‘ '

N
|l
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Figures 7 and 8 tend to show that spacing errors, whether plus or minus,
will have the same effect on the part to be checked, Figures 7 and 8
.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
of the part will be increased by the amount of error in spacing as
-shown, All the chordal spaces of this part must be at least as large
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
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,

v,

The total of the chordal tooth thickness tolerance op
tolerance and the spacing tolerance between eny 2 ,adj
adjacent teeth as shown in Tables 2 and 3 'is the maxi

chordal space -

m amount of

. DIMENSIONS

afent or non-

S

and either the
tolerance,

t on chordal

error allowed by the accumuletion of spacing telerenc
chordal space tolerance or the chordal tcoth-thickness
Column 5 of Tables 2 and 3 represent the marximum effec
thickness due to probable accumulated errors.

FOR GAGES

A, The ¢

lug gages shell be undersize as follows:
1 be
hecked

spac-
thick-

The chordal tooth thickness:6D the "Go" plug gage shal
equal to the minimum chordel. space of the part to be ¢
minus the sum of chordal*tooth thickness tolerance and
ing errors. (See Tables 2 end 4) The chordal tcoth

ness of the "Go" plug- gage shell have a plus tolerance
The chordal tooth:thickress of the "Not Go" plug gage [shall

be equal to tle)maximum chordel space of the part to Ye checked
mimig the 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,

ing @ages shell be oversize as follows:

The chordal space of the “Gn" ring g to

.C, Takble

the maximum chordal tcoth thlckness 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 chordal space of the
"Not Go" ring gage shall have a minus tolerance.

9 is an example showing gage dimensions with tolerances as.

- calculated from the basic gage tooth dimensions Teble 1.
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-~ cP

FORM, SHAPE AND ‘ :
DEPTH OPTIONAL N

‘ ‘ ’ i
| l

WDe

.A‘
1D
| \ . fe——cHs TF
- ot
) o RING GAGE
| y —t Cp ’
7 — _
7 -

- CHTT ——» 7
' ' o / FORM,SHAPE
Fic 2 . , AND DEPTH
'PLUG GAGE OPTIONAL

De = WORKING DEPTH

OUTSIDE DIAMETER

INSIDE DIAMETER

PITCH DIAMETER L

14

A =ADDENDUM , W
B = ADDENDUM OF PART 0
S

P

CP =CIRCULAR PITCH
CH S = CHORDAL SPACE (RING)
CHT T =CHORDAL TOOTH THICKNESS (PLUG)
T! F =TRUE INVOLUTE FORM DIAMETER

- GAGE NOMENCLATURE

D
D
D
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TABLE I

DIAMETRAL | CIRCULAR TYPE | abpEwDUM | WORKING
PITCE PITCH |  GAGE *ADDENDUM OF PART | TEPTH
. Go . .0833 - | . .0833 - 1666

6/12 5238 . ot 6o, L0555 . 0833 ~.1388

. . ' Go 0825 0625 1250
. 8/18 ‘ -3927 Vot Go 0417 ,0625 ,1042
, Go .0500 ,0500 | . .1000

10/20 3142 - ™ot Go 0333 0500 .0833
o Go 0417 0417 ,0834

12/24 .2618 Tot Go L0278 .0417 ~.0695
; _Go .0313 :0313 20626
16/22 | | 1984 g g .0209 ~.0813 .0522
S Go' .0250 .0250 0500

20/40 571 T Wob Go | - .0L67 7.0250 | ,0417
: Go .0208 0208 . .0416

24/48 +1808C ot Go 0139 .0208 L0347
< Go . L0156 L0156 0312

32/6¢ 70982 Not Go T .10 .0156 ~.0260
. Go L o125 0125 .0250
40/80 . |  .0785 ot Go | .0083 0125 .0208
| Go 0106 | 0104 0208

48/96 -0658 ~Tot Go ™ .0069 .0104 L0173

: e I ‘
*The "Go" gage must check the part to the true involute form diameter of the part.
The addendum of the "Go" gage may have to be increased in order to check the part
to the true involute form diameter.
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GO RING \ 7
\ GAGE '

TIF
OF GAGE

NOT GO RING

RART—

TV'F  PART| . | | %ADDENDUM— 1D PART
OF PART (D \ . ) " OF GAGEH -
|~ OF GAGE
GO GAGE . Fl16 3 - NOT 69 GAGE
RING GAGE

2

5 ADDENDUM _
NN
\ 50 3 N / PD
AGE
78 |
. 0D
N OF GAGE
Y
TIF
OF PART OF PART
| . ‘ " NOT GO GAGE
PLUG GAGE

N
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PLUG GAGE TOLERANCES i
— — ~SPACING TOLERANCE .
prrcy | CHORDAL TOOTH INVOLUTE TOLERANCE BETWEEN ANY 2 TOTAL CF
DIAMETER |  THICKNESS FROM 1 | aDsacENT OR NON- COLUMNS, 2 & 4
fupto 2 | . +.0002 | +a0001 .0002 .0004
2 to 4 +.0002 | #0011 0002 - | .000¢
4t 6.| +.0002 - +e0001 .0003 ' .0005
6 to 8 - +.0002  *e000r | 0008 . - .0006
8 to0 10 +.0002 | 0003 | .0005 ", .0007
10 to 12 +.0002 At T L0008 - | | .0007
RING GAGE TOLERANCES?

‘SPACING TOLERANTE

PITCH | cHORDAL | INVOLUTE TOLERANCE BETREEN ANY. 2| |- TOTAL OF
DIAMETER SFPACE | F ROM L “|0"ADJACENT OR NON[ | coLUMNS 2 & 4
" | | TOLERANCE MEASURING CIRCLEL, "™ jpjacent TeETH e
= » uE +20001 ‘ :
Up to 2 :Gocz TSI 0002 .0004
0002 - +-0001 ' ‘
2 to 4 0002 +-000] - 0002 ‘ 0004
; : +,0001 ‘ f
4 to 6 | -.0002 N30z | .0003 | .0005
_ +.0001 ‘ ) | :
6 to 8 -+0002 ] Foo0E 0004 | .0008
—T +.0001 ' _
8 to 10 =,0002 h 00 | . .000s 10007
+.0001 ;0067

|10 to 12- -.0002 i _ .0005 A '
1 The measurfing cirele will be the 5.%. In Tho basic otandard. Where the spfine devi-|
ates from fthe standard, this measuring circle will be the center |of the working depth

- as measurefl radially. gage A . _
2. hen a master\spline plug/ls used to check the ring, these tolerjnces also apply to

the master—plug—gaga; TABLE 4

) - PLUG GAGE
PITCH N NOMINAL CHORDAL TOOTH _ NOMINAL CHORDAL TOOTH
DIAMETER THICKNESS OF "GO" PLUG GAGE THICKNESS OF "NOT -GO" PLUG GAGE
to 4 Min, Ch. S. of Part -.,0004" Max. Ch. S. of Part -.,0004
6 Mine. Ch.'Ss of Part -.0005 ' Max. Ch. S. of Part -.0005
6 to 8 Min. Ch. S. of Part -.0006 - Max. Ch. S. of Part -.0006
.8 to. 10 . Min, Ch. S, of Part -.0007 Mex., Ch. S. of Part -.0007
10 to 12 Min. Ch. S. of Part -.0007 Mex. Ch. S. of Part -,0007
! , , TABLE b '
- RING GAGEZ : - |
PITCH el " NOMINAL CHORDAL SPACE A NOMINAL CHORDAL SPACE
DIAMETER © QF "GO" ‘RING GAGE QOF "NOT GO™ RING GAGE :
Up to 2 M&x. Cho T. To Of Part +.0004 Min- Cho T‘. Tc Of Part +.0004
2 to 4 Max., Che T, T. of Part +.0004 " Min., Ch. 7. T. of Part +.0004
4 to 6 Méx. Che Te T. of Part +.0005 . Min. Ch. T. Te of Part +.0005
6 to 8 Mex. Ch. T. T. of Part +.0006 Min. Ch. T. T. of Part +.0006
g€ to 10 . Max. Che Ts T..of Part +.0007 Min. Ch. Te T. of Part +.0007
10 to 12" . Max. Ch. T. T. of Part'+.0007 Min, Che Te T. of Part +.0007 .
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PD (MEASURING

[, CIRCLE)
.

P |
. : I
) \(—‘PROFILE ERROR (MIVNUS)

PROFILE ERROR (PLUS)

DEF IS THE TRUE INVOLUTE FORM, DEF MAY VARY BETWEEN'D,E F, TO D,E F)’

FIG 5
RING GAGE \ o

PROFILE ERROR (PLUS) _ .

G [ G, /)(‘PROFILE ERROR-(MINUS)
2 FA\S '

PD (MEASURING
H CIRCLE)

GHUJ 1S THE TRUE INVOLUTE FORM, GHJ MAY VARY'BETW‘EEN GHJ, TO G HY,

FIG 6
PLUG GAGE

PLUS PROFILE ERROR SHALL BE IN THE DIRECTION OF THE SF’ACE AND MINUS PROFILE
ERROR SHALL BE IN THE DIRECTION\ OF THE TOOTH AS SHOWN IN FIG 5 AND 6

vvvvvvvvvvvv BN
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