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I. GEN~'FcA.L: Only with perfect splines can the -tYieoretical tooth thickness, , 

dimensiona (over pins or otherwise)~ gages~ and resultant fits be in com~lete 
a~reement. 'In actual pra.ctice, the errors are relatively l~rge ~nd the dis- 
crepancies are troublesome. ~If tooth thic:.ness on the shaft and sos.ce a~idth 

' 	in the hole are correct,'then a~y errors af form~or spacing a~ill interfere 
unless the errors of botb members match exactly ~~hich ia improbable. An 
imperfectly splined sha.ft, if snug in a ring gage, is.necessarily undersize 
at all except the fev~ points of contract; likewise an internal soline tha't 
fits its plug g~.ge must be oversize at most points; the two members then 
will almost certs.inly 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 and ring 
gages; and the discrepency will be of the ssme order as the errors. For 

~ the~e reasons, the plug gages shall be ma.de  undersize and the ring gages 
oversize in order to produce parts nearer to specified dimensiuns. Supple- 
,mentary methods are required for checking individual spline elements. 

II. GAGE TOOTH NOMENCLATURE 	 • 

~ A. Figure 1 shows a tooth diagrFUn of a ring gage. The v~.rious elements of 

	

. the tooth are illustrated and defined. 	,~ 	~ 

B. Figure 2 shows a toath diagram of a plug~gage. The va.rious elements~of 
~ 	the tooth are illustrated and defined. 	 ~ 

~ 

III. BASIC G~GE TOOTH PROPORTION~ 

A. Table 1 is a table of basic gage tooth proportions. The "Go" ga.ge must 
check the part to the true involute form~diameteT of the part. If an. 
involute clearance has been added {on an interrial spline) or subtr~cted 
(on an external spline) the addendum of the '~Go'~ gage must be increased 
by the same amount.in  order to check to the true involute form dismetQr 
of the part. 	' 

B. Figure 3 showa the relationship"of the ring gage to the external spline 
it is to check. 

.' 	 ' 	 ,• 
~C: 	Figure 4 shows the rels.tionship . of . the plug g~ge to the interna]: sG~line 

it is to check. 

D. The true involute form diameter of the "Go° and "Not Go" ring ~ages is 
~ 	 equal•to the maxi.mum outside di~meter of the part to be checked. 

E. The true irivolute form diameter of the °Go n  and "Not Go~~'plug gages is 
~ 	equal to the minimum inside diameter of the part. 	 . 

F. The inside diameter of . the "Go" ring g~ge and the outside dianeter of 
the "Go" plug gage ~re the same as the true irivolute form dismeter of, 
the part to be checked. 	 ~ 
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G. 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 
pitch diameter is usually sufficient for practical purposes. In order, 
that the "Not Go" gage may check at the pitch diameter, it is necessary 
to have a short e~ddendu~n so that the i~side diameter of the "Not Go" 
ring ga~e is greater than the inside diametar of the °Go" ring gage and 

'. the outside diameter of the "Not Go" plub b~~e 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. TOLEEiANCES 	 ~ 

A. 	Table 2 shows the following tolerances for the plug gage: 	 . 

~ 	~ 	. 	1. Chordal tooth thicl~ess tolerance. 
~ ~ 	 2. Involute tolerance. 	 ~ 

3. Spacing tolerance bat~een any 2 ad3acent or non-adjacent teeth. 
4. Total of chordal thiclrness tolerance and spacing tolerance' 

between any 2 adjacent or non-adjacant teeth. 

B. Table 3 shows the folTowing tolerances for the ring~gage: 	~ 	• 

1. Chordal space tolerance. 	 ' 	 ~ 	~ 
~ ~ 	2. Involute . tolerance. 	~ 

3. Spacing tolerance between any 2 ad~acent or non-adjacent 	, 
teet~. 	 ~ 	~ 	 ~ 

4. Total of chordal space tolerance and spacing tolerance - 
between any 2 adjacent or non-ad~acent teeth. 

C. 1. The chordal spac.e or chordal,tooth thickness tolerances shown in, 
. 	Tatiles 2 and, 3 apply to the specified cho.rdal thickness or chordal~ 

space. ' 	 ~ 

' 

	

	 ' 2. The involute ~olerance shown in Tables 2 and 3 is the amount that 
the profile may deviate from the t rue involute form. All errors 

- 	 in profile in the d~irection of the tooth shall be called minus and 
,al l e rrors in. prof ile in the ~i rection of the space shall be 'called 

~ 	 plus. 	 ~ 	 - 
~ 	 ~ 	 ~ 	 . 

3. Spacing toleranae betv~een any two ad~acent or non-ad~acent teeth 
as shown in Tables 2 and 3 denotes the maximum cumulative tooth to 
tooth spacing error. The tooth to tooth spacing error is th~ amount 

~ 	any to qth varies from ~~he theoretical spacin •g in relation to an 
adjacent tooth. 	 ~ 	 , 	 , 

~ 
4. In Figure 9 is-shown a graphical record of the spacing errors. In , 

, 	the example plotted, ~the spacing error between any ,two teetr is equal 
~ 	 to .0003. 	 , 	' 

. 	 , 	 . 	 , 	 . 
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~ 	5. Figures 7 and 8 tend to show that spacing errors, whether plus or mir~us, 
will have the same effect on tre part to be crecked. Figures 7 and 8 

, 	~ 	,.are sk..etches 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 chordal space 

. 	of the part will be increased by the amount of error in spacing as 
~ 	- shown. All tre chordal spaces of this part must be at leaet as large 

~~:~ 	as the space mentioned above or the gage°would fit in only one position. 
In Figure•8, one 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 th~t a part checked by the gage in Figure '7 could also be 

~checked~by the ga~e in Figure 8. 

6. The tota~l of the chordal tooth thickness tolerance or chordal apace 
tolerance ar.d the spacing tolerance between any 2 ad3acent or non- 
ad3acent teeth as shown in Tables 2 and 3 is the ma~cimtun aniount of 
error allowed by the accumulation of spacin~,tolerances and either the 

~ chordal space tolerarce or the chordal tcoth thickness tolerence. 
Colv.mn 5 of Tables 2 and 3 represent the mar.imum effect on chordal 

. thickness due tvo probable accur.iulated errors. 

V. • DIN!ErISICPIS FOR GkGES 

A. The plug gages shall be undersize as follovas: 

, 

~ 

~ 

The chordal tooth thic~.-ness of the "Go'! plug ga€e shal.l be 
~ 	equal to the minimtun chordal.space of the part to be checked 

, 	 minvs the sv.m of chordal tooth thickness tolerance and spac- 
ing errors. (See Tables 2 and 4) 	The chordal. tcoth thick- 

, 	ness of tt:~e "Go" plug gage .  sh~ll have a plus .tolerance. 

The chordal tooth thickress of the "Not Ga" plug ga€e shall 
be equal to the maximum chordal space of the part to be checked 
minvs the sLm of chordal tcoth thickness tolera.nce and spacing 
errors. (See Tables 2 and k) The chordal tooth thickness of 
the "h'ct Go" plug ga€e shall have a plus tolerance. 

B. lhe ring ga€es sha.11 be oversize as follovrs: . 	t 	. 

Th,e chordal space of the "Go" ring ~a€e sr,all be equal to 
the max.imtim chordal tcoth thickness . of the part to be checked 
plus the sum of chordal space tolerance and spacin~ errors. 
(See Tables 3 and 5) The chord~l space of the "Go" ring 

~' 	~age shall have a minus tclerar~ce. 

The crordal space of the "Not Gc" ring gage shall be ea,ual 
to the minimvm crordal tooth thickness of the part to be 
checked plus the siim of chordal space tol.erar.ce ard spacing 

~ 	errors. (See Tables 3 and 5) The chordal space of the 
"Not Gc" rin~•  ga.ge shall have a minu.s talerance. 

C. Table 9 is an example shov~in~ ~age dimensior.s witri t~lerar:ces as. 
• calculated from tY~e basic gage tooth dimensi or.s Table 1. 

. 	 ~ 
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, 	 , 	 , 	 , 	. 
Pa~,e 4 of 10 pa~es 	 ' 

~ 	, 	 FIG 1 	' 	 ~I 	~ 	 . 

' 	 ~ 	 RING GAGE 

• 	t 

e 	I 

APE 
r~ v c 	 ,~ 	AND DEPTH ~ 

, 	 ~ 	PLUG GAGE 	 OPTIONAL 

, 	~ 	 ~ 

A=AODENDUM 	 W De = wOR~KING DEPTH 

B=ADDENDUM OF PART 	 0 D = OUTSIDE DIAMETER 

	

CP = CIRCULAR PITCH 	 ~ 	{ D = INSIDE DIAMETER 
GH S = CHORDAL SPACE(RING) 	 P D = PITCH DIAM~TER 	, 	' 

GHTT = ~CHORDAL TOOTH THICKNESS (PLUG) 	 ~ . 
T I F=TRUE INVOLUTE FORM DIAMETER , 	, 

~ 	 GAGE NOMENCLATURE 

~ 	Copytight '1945 by Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
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' 	 TABLE I 

~ 	DIAME TRAL 
PITCH 

C I RC ULAR 
PITCH 

TYPE 
GAGE *A`DUEr7DUL+I ~ ~~EN  ~LTNI 

OF 	PA RT 
WORK ING 
~EYTh 

6~12 .5236 	, 
Go .0833 	- .083.3 	~ .1666 

Not Go~ .0555 .0833 .1388 

' 	8~16 . .3927 
Go .0625 .0625 .1250 	~ 
ot Go .~417 .0625 .1042 

10~20 ~ .3142 
Go 	~ .0500 .0500 ..1000 

Not Go .0333 -.0500 . .0833 

12~24 
' 

.2618 
Go .0417 .0417 .0834 

Not Go .0278 . 	.0417 '.0695 

~ 
16~~2 	, .1964 

Go .0313 .0313 
Not Go .0209 .0313 .0~22 

20~40 
~ 

.1571 
. 

Go' .0250 02 00 	. 
~Tot Go • 	.0167 .0250 .0417 	' 

• 
24~48 

~~ 
.1309 

Go .0208 .0208 .0416 
Not Go '.0139 .0208 .0347 

32~64 ~pg82 ~ 	Go .0156 .0156 .0312 
Not Go .0104 .0156 .0260 	' 

40~80 	. .0785 
Go .0125 .0125 .0250 

Not Go .0~83 .0125 .0208 

• . 	48~96 .0655 
Go .0104 ~.0104 .0 ~OB 

Not Go ~ 	.~069 .0104 .0173 

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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TABLE 2 ' 	Page 7 of 10, pages 	. 	 . 
~ PLIIG GAG~NCES 

SPACiNG TOLERANCE , 
PITCH 	~ CHORDAL TOOTH INVOLUTE TOI;ERANCE BETWEEN ANY 2 TOTAL OF 

DIAMETER 'THICKNESS FROM 
MEASURING CIRCLE1 

ADJACENT OR NO1~T- COLUINDIS~2 & 4 
TOLERANCE ADJACENT TEETH ~ 

Up to 	2 ,' 	+.0002 ±.0002 .0002 .0004 

2 to 	4 +.0002 +.0001 .0002 	~ .0004 
-.0002 

4 to 	6 . +.0002 +.0001 
-.0002 .0003 .0005 

6 to 	8 +.0002 +.0001 
-.0002 

.0004 ~ 	.0006 

8 to 10 .+.0002 +.0001. 	~ 
-.0002 .0005.~ .0007 

10 to 12 +.0002 +.0001 
-.0002 .0005 	• .0007 

' . RING GAGE TOLERANCE~2 
• SPAC ING TOLE,RARTCE 

PITCH 
CHORIlAL INVOLUTE TOLERANCE BETthEEN ANY. 2 TCTAL OF 	• 

DIAMETER 
SPACE 

TOLE~RANCE, 
FROM 

MEASURING CIRCLE1 
ADJACENT OR NON- COLUNQTS 2& 4 

' ADJACENT TEETH 

Up to 	~2 -.0002 
±,0002 

.0002 .0004 

2 to 	~4 '-.00~02 +.0001 .0002 .0004 
-.0002 

4 to 	6' - 0002 • 
+.0001 

, 	-.0002 • 0003 • 0005 

6 to 	8 -.0002 	
~ 

+.0001 
~ ~0~~~ ~ 

.0004 ' .00QB ' 

8 to 10 ~ 	- .-.0002 +..0001 
-.0002 

. 	.0005 .000? 

10 to 12 -.0002 +.0001 .0005 ~ 	.0009 

1 	The measuring circle vrl e t e 	.. in 	e 	asic ~ an ar . 	ere~ 	e sp ine 	e- 
ates from the standard, this measuring circle will ;Qe the center of the working depth 

as,measured radially. gage - 	 ~ 
2. ~hen a master spline plu~is used to check the ring,' these tolerances also apply to 

the master plug gage. TABLE 4 
.p 

PITCH NO~MINAL CHORL~AL TOOTH NOMINAL CHOHDAL TOOTH 
DIAMET~R THICKNESS OF "GC" PLUG GAGE THICKNESS OF "NOT GO" PLUG GAGE 
Up to` 	2 Min. Ch. S. o#' Part -.0004 Max. Ch. S. of Part -.0 0 
2 to 	4 Min. Ch. S. of Part -.0004 Ma.a. Ch. S. of Part -.0004 
4 to 	6 b~in. Ch. ~S : of Part -.0005 ~6ax. Ch. S. of Part -:0005 
6 to 	S Min. Ch. S. of Part -.0006 Max. Ch. S. of Part -.0006 
8 to. 10 . 	Min. Ch. S. of Part -.0007 Max. Ch. S. of Part -.0007 

lU to 12 Min. Ch. S. of Part -.0007 I~ax. Ch. S. of Part -.0007 
' TA~LE 5 2 

PITCH NOP~gINAL CHOKP.AL SPACE NOMINAL CHORDAL SPACE 
DIAIt'~TER ' 	OF "Gtr" 'RTNG GAGE OF "NOT GO" RINs GAGE 
Up to 	2 I~"ax. Ch. 	T. T. of Part +.0004 P,?in. Ch.. T. T. of Part +.0004 
2 to 	4 ~;a.x. 	C,h. 	T'. T. of Part +.0004 Min. Ch. T. T. of Part +.0004 
4 to 	6 Max. Ch. T. T. of Part +.0005 Min. Ch. T. T. of Part +.0005 
6 to 	8 Max. Ch. T. T. of Part +.0006 Min. Ch. T. T. of Fart +.0006 
~ to 10 Max. Ch. 'T. T._of Part.+:0007 b1in. Ch. T. T. of Part +.0007 

10 to 12~ . Max. Ch. T, . T. of Part +.000,7 1~in. Ch. T. T. 	of Part'+.0007 	,. 
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. 	D / 	 _ 	 ' 	' , ~ 	 D 
D ~ D ` 	~ 	 , 

, 	 i 	 ~~ 	PD(MEASURING 	 ~ 
i 	~2 	~ 	~2 	~ 	CI RCLE) 	 • 	I 

	

~ T I F 	_ 	- 	 --~L _ 	 ' 
, 	j 	E 	 E 	~ 	F F 

	

~ 	~ 	 CH S 	 ~ 
I~ 

~ 	 ' 	 ~ 	F2 	 \~____ PROF, ILE ERROR (M1NUS) 	 ~ 
~ 	 F 	2 	 `~ 	 , 

	

F 	 PROFILE,ERROR(PLUS) _ 

DEF IS THE TRUE INVOLUTE FORM~ DEF MAY VARY BETWEEN D~E F~ TO D2E F2 . 

	

, 	 ~ FIG 5 
RING GAGE 	 ~ , 

, 	 ~ 	 ~ 

PROFILE ERROR (PLUS) 	 _ 	o 

~ ~ G ~G 	G~ ~ 	̀PROFILE ERROR-(MINUS) 
2 	 ~ G2 	.  

~ 	 ~ 	' PD (MEASURING 
H 	 ~ G t  G 	 H CIRCLE) 	 ~ 

	

~ ~ 	 ~i _ 
~ 	 .~ 	 ~ J 

	

. 	~ 

~ 	~ 
J2 	J' 	 J~ 	J2 ' 

CHTT 	\ 	~ t.~ F 

	

~ 	 , 	 ~ 	 I 

~ 	 \ 

~ GHV 1S'THE TRUE INVOLUTE ~ORM, GHJ MAY VARY - BETWEEN G~HJ~ TO G2HJ2 

F1G 6~ 

	

~ 	 PLUG GAGE 	 ~ 

PLUS PROFILE ERROR SHA~LL BE INTHE DIRECTION OFTHE SPACE AND MINUS PROFILE 

	

~ERROR SHALL BE IN THE DIRECTION `  OF THE TOOTH AS SHOWN IN , FIG 5 AND 6 	' 

, 	. 	. 	., 	. 	 .. 	. 	,,. 	. 	,.,, 	, 	~, 	,,,, 

~: 

~ 
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