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I. FUIdDAMENTAL PRINCIPi.ES 

q. The pr.imary.object of this standard is to provide efficient, durable 
and easily fabricated s~lines applicable to very nearly all conditions with a min- 
.imum ot restrictions and limitations. In order to meet special requirements, a 
deviation from tYiis standard may be necessary. 

B• This . ia a shallow depth side bearing spline featuring a 30° pressure 
angle and a full radius at the root of the teeth.to decrease the stresa concentra- 
tion at the root to a minimwn. 

~ 

C• This standard incorporates a stubbed tooth form. The numerator or 
basic pitches are 10 in nwnber r~nging from 6 to 48. The depth or denominstor 
pitch tein~ twice tho besic pitch, ran~es f rom 12 to 96. The table of basic 
tooth proportions covers from 12 to an indefinite nwnber of teeth for pitches 
6~12, 8~15, 10~20, 12~24, 16/32, 20~40 end 24/48 ~nd f rom 8 to an indefinite num- 
ber of teeth f or pitohea 32J64, 40J80 end 48~96. The tebles of dimensions.cover 
f rom 8 to 50 teQth with pitch diameters f rom .2667 to 8.333. To use e spline 
with less then 12 teeth for pitahes 24~48 and lsrger teeth, it is suggested that 
the tooth f orm be laid out to cheok f.or possible tool interferences or inter- 
ferences gvith the mating member, and perhaps modifying the tooth to sixit. For 
aplines of' more then 50 teeth uae the s~me tooth proportions es f or 50 teeth or 
as specified in Teble I, Besic Tooth Dimensione. 

II. SPLINE TOOTfi N0~6ENCLATURE 

~ 	Fi~ure 1 shovrs a tooth diagram of splines in mesh. The various 
elements of the tooth ere illustrated and defined. 

III. PdETHOD OF DIM~'NSIONING SPLINES 

A. Figure 2 contains the required data to be incorporated on the engineer 
ing drawing with an illustration to clarif~r tha dimensiona. The dimensions and 
tolerances may be taken from the tables entitled "Dimensions for Splines." The 
method of calculating the basic chordal space and basic chordal tooth thickness 
is indicated on Page 2. 	 • 

B. This information given on the drawing wi11 enable the tool and pro- 
duction engineers to design tools, gages and other equipment necessary for the 
manufacture of these splines. 

~... `~ 

IV. BA5IC TOOTH PROPORTION 

C. Table I is a table of basic tooth proportiona. It ie to be noted that 
the amount af land clearance of the teeth is considerably greater than on a gear 
of corresponding pitch, this being necessary to accommodate a full radius at the 
root of the teeth. The internal member does not require as much clearance as the 
external member; however, when the number of teeth of the internal becomes,large 
enough to incorporate the s~e generating cutting tool as the external member, the 
depth of the internal tooth has been increased to equal that , of the external, 
thereby eliminating one cutting tool. (See NOTE on P. 5) 
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N . BASIC TOOTH PROPORTION 
Contirn,ied~— 

B. The true involute form diameter For t~.~ external epline iB given 
in the table e~s the maxinaun diameter and ia the same e ►s the basic I.. D• of the 
internal spline. This diameter mny be decreased tc~ outain the i.nvolute clsar- 
a.riaa desired. Thie e ►lso applies to the true involute form diameter for the 
internal epline which ie given in the te~blee as the minimum diameter and ie the 
O.D. ot the externti spiine.,. In thie case the diameter may be increaeed to give 
clearance if an ezceptionally loose~fit ie used. 	 , 

	

. , 	C. ~ The fillet, ginerated by a. full rwdius tip tool ia ~ ►  ourv 	• 
related to a cyaloid for both the internal and the.ex~ernal aplines, but for pTac- 
tical purposes an approzimata radius tangent to adjacent involutes and root d~a- 
meter may,be apecified. 	 ~ 	 . 

V. DI~iENSI0N3 FOR SPLII~rES 

Tabies II to 1CI inc . lusive sho~P sgline ~dimensions tivith tolerances as 
calculated fror~ the baeia tooth dimensiarls, Table I. 

	

I. FORt~'JLAE 	 ' 	 . 
— 	 ~ 

F~TERNAL de INTERIVAL SPLIrIES . 	 , 	 , 	 , 	, 

. 	CIRCULAR PITCH.= 3,1416~bIAl~.~TRAL PITCH * 
ADDENDIIM ~ 1~bIAb~TR1~L PITCH '* 
DEDENDU~4 ~ ADDENDtJ~ + CLEAR:ANCE 	 . 
CLF.,ARANCE = DETER1iIA~ED BY LAYOUT 

. 	 ~~ 	 VYqRI{ING DLPTH = 2 x ADDE2dDU1.i . . 	' ~ 	, 
`! 	C 	, 	. 	YYfiOLE •DEPTH a ADDI'sNDUt.i ! + DEDENDU:d 	, ; 	~ ~ 	' 

	

~ 	 INVOLUTE CLEARI~NCE de FUI;L RADI~JS' I$ DETE~RLI+IIdED BY LAYOUT ' 
~' ~ 	BASIC ARC SPACE 8c TOCTFi TIiIC'HIdESS ~ 1.5708~bIAi,~TRAL"PITCFi* 

	

~ 	 BASIC CH.T.T~ ~ P.D. x.SI~1 90~ 	~ 	. 
BASIC CH.S. 	 N 	 a 
PITCH DIAT;~TER ~ N0. OF TEETH,~bIArdETRAL PITCH *, , 	 ~ 	 I 	, i . , ~ 	. 	 FXT~RNAL 9PLIATES 	 , 	i , 	, q 

' 	OUTSIDE DI~TER ~ PITCFI DIA~dE~ER +(z a ADD~NDU;,I) 	~~ 
ROOT DIAA~4ETIIt e OU2SIDL DIA&~TER ~-(2 x 1riHOLE' DEPTH) ! 	~ 

< 	 TRUE INVOLUTF~ FORI~d DIAb'lETER = INTERP7AL INSITiE UTA~.•'~TER 
-( 2 x IANO LUTE C I.EAFZA2IC ~, WHEN RE~,?JI REU ) 

	

, 	INTERNAL SPLl:v'ES 

. 	INSIDE DIAPriETER = PITCH DIA3AETER -(2 x ADDEI'.DULS) 
~ 	 ROOT DIALSETER = INSILE DIA.".~TER +(2 x ~9HaLE. UEPTN) 

TR'JE INVOLUTE FORL~ DIA::~TER = OUTSIUE UTAP.~.EiER +(2 'x 
INVOLUTE CLr~ARAtdCE, WHEN' R~QTJIkED) 

"' Use numerator of the diametral pitch 

	

** Use .denominator of the diametral pitch 	̀ 

.~ 

~ 

, ~ ~ 
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~ 	 . 
~ ~ 	~/NTERNAL SP~/NE. 	. , 	. 	. 

~ 	, 	 CP 	 , 

	

~ ~ 	
Ch. S. 	~ 	/N~OL UTf - 	~ 

~ ~ 	 " CLfAR,4NCf 
~ ' 	 . 	 ' . Q PPROX R 	 ~ ~9HEN KEQUI R~D 

	

. 	 ~ 	RD 	~ 	 ~ 	~. 	~ 	~ 	~ 

\
. 

	

	 , 	 - ~ ;. 	~ 
, . 	 : 00 

, .. 	 O 

PD . 
	

o~ 	~ 	' ~ 	 Q 

~- 	 ~ 	~ . 	 - 

/NVOL UTf 	 / p 	 ~ 	 ~ ~ 
CLEARANCf 	 4 , 
Y~FiEN REQUIRED ~ 	 ~ 	IP~ ~ 	 . 

Ch. T. T. ~ 	A PPROX R 
~ 	~ ~ 	 ~ 	 ..,~ 	. 

~ 	 . 	 - 	 . 
~ ~ 	~ EXTERNA L~ ~ SPL /NE 	"~ 	. 	~ 

,4 = ADDfhDUM . ~, ~ 	-. ~PD = P/TCH D/~lMETER ~ . ~ . . ~ 	. 	. 
D = . DEDfNDUM 0 D= DUTS/DE D/AMETER 	~ 

WDp = WORK/NG DfPTH ~ RD = ROOT D/,4METfR 
WD = WHOL f DEPTH 

, 
l 0=/NS/DE D/AMETER 

R= F/L L ET RAD/US T. /. F. = TRUE. /NI/Ol UTE FORM 
~ 	-. 	~ 	~ 	

,D/AMfTER C P = C/RCULQR P/TCH 
Ch. T. T. = CHORDAL TDOTH TH/CKNESS (EXTERNAL~ ~ 	~ 	~ ~ 	~ ~ 
Ch.S. = CHORDAL SPACE (/NTERNAL~ 

~ 	T 00 T~H N~0 M'E~N G LAT U R E 	~ 

FIG.I 	 ~ 	_ 
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~~,. 

Ch.S. .XXXX ~'~o 
F—Ch. T. T ~ . XXXX ~Xx°x° 
	 , 

PPROX 
APPROX. R - 
	 ~ 	 A 	,~ 	 , . 

~ 
,. 	 _ 	 . 	~ 	. 	~ 	~ 	~ 

REFfRENCE 	, ~ 	 ; 	~ 
, 	~ 

1 THE lNI!OL UTE 	~~~' ~0  p~~~ 	~ 
TOOTH fORM~U 	 P 
SNQLL Bf T E 

~ lNS/DE . TH/S. 	 RQ 	~ 
D/AMfTER 	 ~ 	~ 

, 	 . 	REFERENCE 

/NTERNA L S PL /NE 	~ 

~ ~ 

~ 
THE /NI/OL~ TE 	~ ~~C~ ~~ pp/ 
TDQTN f0 M 	~ 
SNALL BETRUE. 	 pD' 
OUTS/DE TN/S 
0/AMfTER 	~ 

EX TERNA L SPL /NE 

~ ~, 

NOTES ~ 	~ 	 ~ . 	, 	 , 
' (/~ ' THE .CNORDAL SPA~CE OF THE /NTERN,4L SPUN~' (SEE : 

~ TABLES~ /S B,4S/G W/TH A,PLUS TOLER,4NCE; 	:. 

~ -(2) THE CHORDAL TOOTH TH/CKNESS AND TOLfRANCE ' OF THE ~ ~ 
EXTERNAL ~SPL%NE SHOULD BE SELECTED T0~ OBTA/N THE ~'~ 
DES/RED F/T ' ; ~ 	, 	 ~ 	: ' 	, , .' 	. 	̀' 

. 	, 	. 	, 	. 	: 	~ 	, 	 , 	, 	~ 	 ~ 

(3) SPL/NE ~DATA : ' ~ ~ 	, 	 ~ 	~ ~ . . ' ~ 
30 ° STUB TOOTH FORM 	 ~ ~ ~ 	~ 

	

~ XX TEE .TH XX/XX P/TCH 	 ~ 	 ` 	, 

~ METNOD OF DIMENS10NlNG 	~ 
. 	. 	~ 	 FIG. 2 	 - 	,. 

, 

~ ~ 
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3PLINE5, INVOLUTE 
lsaued 3-2'42 ~ c ~~ ~• 

~~ Reviaed 5-1-44 

. 	 ' 	Pa~e 5 of ~ 15 pages 
TAELE I 

BASIC TOOTH DI~IEI~SIOhTS 

DIg . CIR. N0. QF ~~RYT~d~ ~Vfi~LE APPROX. 
PITCH PITCH TYPE TEET$ ADD. DID. DEP~'fi DEPTH FILLET 

RADIUS 

EXT. 12 to Raok .0833 .1506 .1666 .2339 .Of30 
6 /12 .5236 12 to 29 .0833 .1370 .1666 .2203 .OBO 	' 

Ir1T. 30.to Rack .4833 .1506 .1656 .2339 .070 
EXT. 12 to 16 ~.0625 .1127 .1250 .1752. .060 

17 to Rack .0625 .112? .1250 .1752 .060 
*6 /16 .3927 

INT. 
12 to 36 ,0625 .1050 .1250 .1675 .060 

37~to Rack .0625 .  .112? .1250 .1752 .o5s 	.. 

~T ~ 

o .. . . , 

10 /20 .3142 20 to P.aeslc .0500 .0901 . .1000 .1401 .C~4b. 

INT. 
12 to 41 .0500 .0850 .1000 .1350 .045 
42 to Rack .0500 .Q901 .1000 .1401 .040 
12 to 20 .0417 .0749 .0834 .1166 .040 	~ 

~T ' 12~4 .2618 21 to Rao~i .0417 .0749 .0834 .1166 .Q35 

INT. 12 to 47 .0417 .0725 .0834 .1142 .Q35 
46 to Raok .0417 .074.9 .0834 .1166 .030 

EXT. 12 to Rack .0313 .C~625 .Q626 .0938 .020 
*16~32 .1964 12 to 59 .0313 .0555 .0626 .0868 .020 

~ INT. 
60 to Raok .C313 .0625 .0626 .0938 .015 

EICT. 12 to Rack .0250 .0500.  .0500 .0750 .Q18 
20/4Q .1571 12 to 71 .0250 .0425 .0500 .Q675 .018 	~ INT~ 

72 to Reak .0250 .0500. .0500 .0750 .016 

' EXT. 12 to Rack .0208 .0417 .Q416 .0625 .015 	. 
24~48 .1309 IrtiT. ~ 12 to 83 .0208 .0355 .04I6 .0563 .015 

84 to Raak .0208 .0417 .0416 ..p625~ .010 

E~CT. 8 to $aek .0156 .0313 .0312 ~ .0409 .010 
*32 /64 .0982 

INT. 8 to 111 .0156 .OE75 .03 2 .0 ~ .0 0 

112 to Radk .0156 .Q313 .031~ .Q469 .Q10 	' 

E%T. 8 to Rack .0125 .0225 .0250 .03,50 .009 	~ 

40~B0 .0785 ~~~ g to Raok .0125 .0225 .0254 . 0350 .009 

~~' a to~Rack .0104 .0184 .0208 .~288 .008 ' 
48~96 .0655 

INT. 8 to Rack .0104 .0184 .0208 `.0288 .008 . 

*Preferred 	 ~ 

NOTE: . 	Z'he shallow depth given for the smaller iMternal splines may be 
used for the full range of the number of teeth, depending on the 	' 
eize of the cutter. 	 ' 

, 
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PaEe 6 of 15 ;pages 	' 	 ~ABI,E IT 	 ~ 

DI~IlE~ISIONS FOR SPLINES 
~12 DIAI'SETRAL PITCH - 30° PRESSURE ANGLE 

~ 	External Internal 
O.D. R.U. T.I.F. Ch.T.T Approx I.D.. ?t.D. T.I.F Ch.S. App 

No. ~ Piteh . ±.000 +.pUO ~x. R +.005~ +.020 I~in. , iJtin. R 
Teeth Dia. -.005 -..020 . -.000 -.000 (Basic) 

12 2.00Q:O 2.167 1.699 1.833 .080 1.833 2.274 .2.167 .'L611 .OfiO 
13 2.1667 2.33.3 1.866 2,ppp " 2.Q00 2.441' 2.333 .2612 " 
14. 2.3333 2.50~ 2.032 2:167 " 2.167 2.607.N 2.50a '.2613 " 
15 2.5Q00 2~.667 2.1J9 2~333 ' " 2.333 2.774~ 2.667 " " 
16 2.6667 2.833 2.366 2,500 " 2.500 2.941" 2.833 .2614 " 
1? 2.5333 3.000 2.532 2~Eg~ " 2.667 3.107 3.000 " " 
16 3.C~000 3.167 2.699 2.833 ~ ".•, 2.a33 3.'L74 3.16? .2615 " 
19 3.1667~ - 3.333 2.666 3,ppp " 3.QC0 3.~441 3.333 " " 
20 3.3333 3.500 3.032 3.16? " 3.167 3.607 3.500 " " 

21 3.5000 3.657 3.1~9 ' 	3.333 .080 3,333 3.794: 3.66? :2616 .Q80 
22 3.6667 3.833 3.366 3.500 " 3.500 3.941 3.833 " " 
23 3.8333 4.400 3.53`L 3.667 " 3.667 4.1b? 4.G00 " " 
24 4.00?00 	- 4.167 3.699 3.833 " 3.833 4.274 4.167 "~ " 
25 4.1667 4.333 3.866 4.000 "~ 4,Of10 4.441 4.333 " "" 
26 4.~~33 4.500 4.032 4.167 . " 4.16? 4.60? 4.5C~0 .2617 " 
2? 4.5~00 ~4.667 4.198 4.333 " 4.333 4,774 4.E67 " " 
28 4.6667 4.833 4.366 4.500 `~' " '4.500 4.Q41 4.833 " " 
29 4,6333 5,000 4,:5~'l 4.66? eo " 4.667 5.107 5.Gp0 " " 
30 5.0000 5.16? 4.699 4.~3~ ~, " 4.~33 5.301.  5.167 ". .070 

31 5.1667 5.333 4.~66 5.000 
~ 
W 	,.080 5.000 5.468 

~ 
5.333 .L617 .070 

32 5.3533 5.500 5:032 5~.16? ~ 	~ " 5.16? 5.635~ 5.500 "~ '" 
33 5:50G0 5.667 5.~199. 5.333 ~ z 	~'" 5.333 5.801 5.66? "~ ~." 
34 5.6667- 5.833 5.366 5.500 W ~'"~ 5.50Q 5. .968 5.853 " '" 
35 b.8333 	.. 6.OU0 5.532 5~.667 ~' 	. '"' S.667 6:13~` 6.000 "~. I : ' . 	" 
36 6.0000 6.167 .5.699 5.833 '"' S.83S 6:3C1 6.167~ " '" 
37 6.1667 6.333 5.666 6.000 " 6.000 6.468 6.333 " " 
38 6;3533 6.500 6.032 6.167 " 6.167 6.6s5 6.500 " " 
39 6.500Q 6.667 6.199 6.335 . "~ 6.333 6..801 , 6.667 " ~ 	" 
40 6.6667 6.853 6.366 6.500 "' 6:5G0 6.968 6.833 "+ " 

,41 6.8333 7.000 6.531 6.667 ~ .080 6.667 7.135 7.000 .2617 4.070 
4'l 7.0000 ~ 7.167 6.699 6.633 "' 6.833 7.301 7.167 " '~ 
43 7.1667 7,353 6.866 7.000 " 7.000~ 7.468 7.33~ " " 
44 7.3333 7.500 7.032 7.167 " ?.16? 7.635 7.500 "~ ", 
45 7.5000 7.667 7.199 7.333 " 7.3s3 7.801 7.667 " " 
46 7.6667 7.833 7.366 7.SOb " 7.500 7.968 7.533 " '~ 
47 ?.83~3 8.000 7.55'L 7.667 " 7,66? 8.135 8.000 " " 
.48 8:~000 8.~6? 7.699 ?.833 '! 7.833 8.~01 6.167 ~~ '~ 
49 8.1667 6.333 7.866 8.000 " 8.000 8.468 8.333 " '~ 
50 	, 8.3333 8.500 8.03'L 8.167 " 8.167 8.635 8.500 rr ,r 

Copyright ~ 944; by 3ociety of Automoti~e En~inee», lac. 	 ' 	 P~inted in U.9.A: 

.:~' 

~ 1 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
84

a

https://saenorm.com/api/?name=211402861728e19512ce03238991c9b4


t~ : 

_~ 

S3?T,I1?Ea", 	IPNOLUTE Iesued 	3-1-42 ~ c Q~ ~ 
Reviaed 5-1-44 ~~ 0 

Page 7. of .15 pa~es 
TABL,E . I II 

DINIENS IONS` FOff SPLINES 
8~16 DIAN~TRAL PITCH - 30 a  PRESSiTRE.ANGLE. 

~. 	Eaternal Internal 	~ 
O:D. R.D. T.I;F., Ch.T..T. Approx. I.D.,. R.D. T.I.F. Ch.S. Appr 

l No.. Pitch + .000 ±;000 b'Iax. R +.005 +.020 ~in. Min. R 
Teeth Dia. -.005 ~-.020 -.000 ~-:000 (Basic) . 	' . 
12 	_ 1.5000 1.625 1.275 1.3?5 - .060 1.375 1.710 1.625 .1958 .060 . 
13~ 1.6250 1.75Q 1.400 1.500 ". 1..500 1.835 1.750 .1959 " 
14 1.7500 1.875 1.525 1.625 " 1.625 Z.960 1.875 ,~~ " 
15- 1.8750 2.000 '1.650, 1.750 " 1.750 2.085 2;000 .1960 ,." 
16 2.0000 2.125 1.775 1.875 " 1.875..2.21Q 2.125 " " 
~17- .2.1250 2.250 1.900 2.000 " 2.000 2.335 2,250 .1961 " 
18~ 2.2500 2.375 2.025 2.125 " 2.125 2.460'r2..375 n " 
19 2.3750 2.500 2.150 2.250 " 2..250 2.585 2.500 ~'~~ " 
20 2.5000 2.625 2.275 2,375 _ " 2.375 2,710 •  2.625 '" " 

21 2.6250 2.7.50 2.4d0 2.500 .060 2.500 2.835 ,  2.950 .1962 .060 
22 2.7500 2.875 2.525 2.625 " 2.625 2.960 2.875 .," ". 
23 2.8750 3.000 2.650 2.750 " 2.750 3.085 3.000 ~~ " 
24 : 3.0000 3.T25 2.775 2.875 " 2..875 3.210 3.125 " " 
25 3.1250 3.250 2:900 3..000 " 3..000 3.335 3.250 " " 
26 3.2500 3.375 3..025 3.125 ~ " 3.125 3.460 3.375 " " 
27 	~ 3.3750 3.500 3.150 3.250 N " 3..250 3.585 3.~00 " " 
28 3.5000 3.625 3.275 3.375 . " 3.375 3.710 8.625 " n 
29 3.6250 3.750 3.400 3.500 .°,° " 3..500. 3.835 ~3.750 " " 
30 3.7500 3.875 3.525 3.625 ~" 	• " 3.625 3.960 3.875 .1963 ~ " _ ~ , 

31. 3.8750 4.000 3.650 3.750 W .060 
" 

3.750 4.085 4.000 .1963 
" 

.060 
32 4'.0000. 4.125 3.775 3.875 ~ 3,.875 4.210 4.12b "• 
33. 4.1250 4.250 3.900 4.000 -;,~ " 4.000 4.335 4.2b0 '~"' " 
34 4.2500 4.375 4.025 4.125 ~~ " 4.125 4.460 4.375 ~ 	" n 
35 4.3750 4.500 4.150 4.250 " 4.250 4..585 4.500~ " " 
36 4..5000 4.625 4.275 4..375 I " 4.375 4.710 4.625" ".• " 
37 ~ 4.6250 4.750. 4.400 4.500 " 4.500 4.850 4~.750 ." .055 
38. 4.7500 4.875 4.525 4,.625 " 4.625 4.975 4.875 " ~" 
39 ~ 4.8750 5.000 4.650 4.750~ " 4.750 5.100 5.000 " " 
40 5~.0000 5.125 4.775 4.875 " 4:875 5.225 5.125 n. n 

41 5.1250 5.250 _ 4.900 5.000 _ ,060 5.000 5.350 5.250 .1963 .055 
42. 5.2500 5.375 5.025 5.125 " 5.125' S.475 5.375 . 	" " 
43 _ 5.3750 5.500 5.150 5.250 "' 5.250 5..600 :5.500 " " 
44, 5.5000. 5,625 5:275 5.375 ~ " 5.37.5 5.725 5.625 ". " 
45 5.6250 5. •750 5.400 5.500 " 5.500 5.850 . 5.750 " " 
46. 5.7500 5.875 5.525 5.625 " 5.625 5.975 5.875 ". " 
47 5.8750 6.000 5.650 5.750 ~ " 5.750 6.100 6.000 " -'~ 
48 6.0000 6.125 5.775 .  5.8.75 „ 5.875 6.225 6.1'25 " ~~ 
49 6.1250 6.250 5.900 6.000 " 6:000 6.350 6.250 "_ " 
50 	._ 6.2500 6.3'T5 6.025 6.125 ", 6.125 6:475 6.375 ~< <~ 
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- 	~ 	 TABLE IY 
, 	 DIMENSIOIdS FOR SPLINES 

10~20 DIAMETRAL PITCH - 30° PRESSURE ANGLE 

~ External Internal 	 ~ 
O.p. R.D. 'T.I.F. Ch.T.T. Approx. I. 	. R.D. T.I.F. .. pprox. 

- No. Pitoh +:000 *.000 ~ax. R +'.005 *.020 I~in. ~in. R 
Teet Die. -.005 -.020 -.000 -.000 (Basio) 

12 

. 	. 

1.2000 1.300 1.020 

~ 

1.100 .050 1.100 1.370i1.300 ~.1566 .045 
13 1.3000 1.400 1.120 1.200 ' " 1.200 1.470 1.400 ~.156? " 
14 1.4000 1.500 1.220 1.300 " 1.300 1.57Q 1.500 .1568 " 
15 I 	1.5000 1_.600 1.320 I.400 " 1`.400. 1.670 1.600 " `~ 
16 I 	1.6000 1.700 1.420 . 1.500 " 1.500 1.770 1.700 " " 
17 ~ 	1.7000 1.800 1.520 1.600 " 1.600 1.870 1.800 .1569 ~" 
18 I 	1.8000 1.900 1.620 1.700 " 1.700 1..970 1.9~0 " " 
19 i 	1.9000 2.000 1.720 1.800 "" 1.800 2.070 2.000 " " 
20 i 	2.-0000 2.100 1.820 1.900 .045 1.900 2.170 2.100 " " 

21 ~ 	2.1000 2.200 1.920 2..00p  .C45 2.000 2.270 2.200 .1569 .045 
~ 	22 ( 	2.2000 2.340 2.C20 2.100 " 2.100 2.370 2.300 "~ '" 
23 I 	2.3000 2.400: 2.120 2.200 " 2.200 2.470 2.400 .1570 " 
24 ; 	2.4000 	'2.5p0 2.220 2.300 " 2.300 2.570I2.500 " " 
25 I 	2.5000 2.600 2.320 2.400 " 2..400 2.670 2.600 ~" " 
26 , 	2.6000 2,700 2.420 2.500 " 2.500 2.770~2.700 " " 
27 2.7000 2.800 2.520 2.$QO " 2.600 2.870 2.800 " ! 	n 
28 

I 	
2.8000 2,900 2.620 2.700 

N 
~ " 2.700 2.970 2.900 " 1 	" 

29 2.9000 3.000 2.720 2.800 ~ " 2.800 3.070 3.000 " 1 	" 
30 3.0000 3.100 2.820 2.900 w " 2.900 3.170 3.100 " ~ 	" 

, ~ ~ 
31._ 3.1000 ~.200 ~2.920 3:000 w .045 3~.000 3.270 3:200~ .1570 	~~~.045• 

' 	32 $.2000 3.300 ~3.020 3.100 0 "' 3 .:100 3.370 3.300 " 	,~ '. 	" 
~ 	33 3:3000 3.400~~3.120 ~5.200 ~ " 3.200 3.470:3.4Q0 . 	"~ 	~~' " 	. 
34 3.4000 3.'SQ0 3.220 3.300_ ~ " 3.300 3.570 3.500 " 	~' " 
35~ 3.5000 3.600 ~3.-320 3.40,0 ~ " 3.400 3.670:3.600~ " !" 
36 3.6000 3.?00 3.420 I,3.500 ~" 3.500 3.770 3.700 '" 	,~~ " 
3? 3. 70G0 3:800 , 3. 52Q ~,3. 600 . " 3.600 3. 870 .3.80A " ~~" 	~ 
38 ~ 3.8000 3~.900 ;3. 620 3.700 '; 3.700 3.970 3.900 ~ ". "~ 
39 3.,9000 4.000 ~ 3. 720 3.800 ~". 3. 800 4.070 4. 000 "• " 
40 ` 4.00Op  4.100 :3..820 3..900 . " 3.900 4.170 4.100 ". 	~ " 

41 4.1000 4.200 3.920 4.000 .Q45 4.000 4.270 4.200 .1570 .045 
42 4.2000 4.300 4.020 4.100 " 4.100 4.380~4.300 " .C40 
43 4.3000 4.400 4.120 4.200 " 4.200 4.480i4.400 " " 
44 4.4000 4.500 4.220 4.300 " 4.300 4.580 4.500 " " 
45 4.5000 4.600 4.320 4.400 " 4.400 4.680 4.600 " " 
46 4.6000 4.7G0 4.420 4.500 ". 4.500 4.780 4.700 n " 
47 4.7000 4.800 4.520 4.600 ~ " 4.600 4.880~4.800 ." " 
48 ~4.8000 4..900 4.620 4.?GO " 4.70Q. 4.980 4.900 " " 
49 4.9000 5.000 4.720 4.$00 " 4.800 5.080 5.000 " 	_ " 
50 5.0000 5.100 4.820 4.900 " 

I 

4.900 5.180 5.100 " 

. 

" 
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TABLE P 
DIMENSIONS FOR SPLINES 

12~24 DIAI~TRAL PITCH.- 30~ PRESSURE ANGLE , 	 ' 

External 	 ~ Internal 
O.D. R.D. >T.I.F. Ch.T.T. Approx. I.D. .D. T.I.F. h: Approx.~ 

No. Pitch +.000 +.000 Max. R.*.005 + .020 ~in. Min. R 
Taeth Dia. -.005 -.020 ~ -.000 -.000 (Bas~) 

12 1.0000 1.063 .850 ~gl~ .0~0 .917 1.~145 1;p83,.1305 .035 
13 1.0833 1.167 .934 

1~~ 
" 1.000 1,228 1.167 .1306 " 

14 1.1667 1.250 1,017 . 1.083 " 1.083 1.s12 , l.~bp  " " 
15 1.1500 1.333 1.100 ~ 1.16T ', " 1.16? 1:39 1. .533 .1307 " 

'16. 1;5333 1.417 1.184 1,25p  ~" 1.250 1.478 1.417 " " 
17 1.4167 1.Sd0 1.26? 1~Sgg ~" 1.333 1.~562'1.500 " 

" 
"~ 

~18 	. 1.5000 1.583 1.350 1.41? " 1:417 1.645~1.563~ " 
" 19 1.5833 1.667 1.4's4 i~5pp 1° 

~~ 
1.500 1,7~8~1.66?~.1308 

1.812~1.750' " " 20 1.6667 1.750 1.51? 1.58's 1.58s 

21 1.7500 1.853 1.600 ~ 1,gF7 .035 1.667 1:895 1.8~8 .1308 .035~ 

2~ 1.8333. 1.917 1.684 1,750 " 1.750. 1:978 1.917 " " 
23 1..9167. 2_.040 1.767 1.8gg " 1.833 ~.06'L 2.000 ►' " 
24 2.0000 2.083 1.650 1.91T " 1.917 2.145 2.083 "~~ " 
25 2.0833 2.167 1.934. 2~ppp " 2.OQ0 2;228 2.167 " "~ 

26 2.1667 2.250 2.017 2,pgs " 2.083 G.312 'L.250 " " 
2? 2.2500 2.333 ~.100 ~.167 " 2.16?' 2.395 2.~58 " " 

28 2.'SS33 2.417 2.184 . 2.250 `v "~ 2.250 2.478;2.417 ." " 

29 2.4167 2.500 2.267 . 2~ g33 	~ ~ " 2.533 z:562 L.500 " " 

30 2.5000 2.583 2.350 ~2,417 ~, " 2.417 2.645 ~.585 " " 

~ 	31~ .2.5833 ~.667 2:434 .'L.500 W 	; .035~ 2.500 2.728'1:867 .1308 .OSS 

32 2.6667 2'.7b0 •~ 2.517 ~,583 ' 	E' 	,  0 r' 	_ 	. 2.583 G:812 'L.7.5(~~ n , 	n 

~" 33 2.7500 2,833 G.600 2'.667 
~ 	

z' " 2.667 2.89b ~.833 " 

34 2.833a ~.917 2.684 2.750-• W '  ° 2.750 2.978 2.91T " ;'i 

•35 2.916? 3.d00 2.76? I 2.833 `n " 2.833 s.062 3.000 .1309 "~ 
36 3.0000 3.083 2.~50 ~.917 `" 2.917 3.145 3.083 " " 

37 ~3.0833 's.167~ 2.934 ~,000 " 	. 3.00~ 3.228 s.16? , 	" " 

, 	38 3.166Z' 3.250 3.017 5.088 " ~,083 5.312 '5:250 "~ " 

' 	39 3.2500 3.533 a.100 3.16? " 3.157 3.395 ~:333 "• " 

40 3.s333 3.417 ~.'184 3'.250 " 3.~50 3:478 s.41T " ." 

41 3.4167 3.500 ~.~67 8.333 ~ .035 3:533 s.b6't 5.500 .1309 .035 

42 3.5000 3.585. 3.350 ~3.417 . 
\ 

" 3.417 3:645 
3.728~ 

3.b83 " 
" 

"~ 
~"~ 43 $.5853 3.667 3.434 j 3.600 " 3.5Q0 ~ 3.667 

44 3.6667 3.750 3.517 ~S.bB~ , " 3.583 3.812 . 3.?50 ". " 

45 3.7500 3.853 3.600 3.66? " 3.667 3.895;s.63~ " " 
46 3.8sS3 3.91? 3.684 5.750 " 

" 
3.750 
3.833 

3:978'3.917~ 
4.062Jj4.~ 

~~ 
"~ 

" 
" 47 3.916? 4.00Q 3.T67 3.8~3 

48 4.0000 4.083 ~.850 3.91? - " 	~ 3.917 4.15(~f4 .083 !  " .030 

49 4.0833 4.167 3.9;54 4.000 , " 	' 
I 

4.004 4,t33~'4.1Ei7', " -" 

5d 4.1667 4.250 4.01? 4.083 

~ I '  
~ 

" 

I 

( 

4.083 4.~17 4.250~ ". " 
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TABLE YI~: 	 ~ 
DIMENSIONS"FOR"SPLINES. 

16jS'L,  ;DIA~SSETR.AL~~PITCH - .SO° -PRES.Si1RE, AI3GLE 	~ 

,.. 	-~External - ~ 	Interr.al 	~ ~ . 	. . __ 	; 	- ,:. 4:.D._~ ~~_ ._R:D. 
_.._, 

T.I~ ..F. •Cti.T:T. Ap~irox: ~ 	I. :D...~ : 	~t'.D: T.I.F: Ch.3. pprox. 
No. Pitch: :±..OQO `+:.G00; ~ax. ~~ R +~.005; +.020 Ddin.:., ~in. : 	. R 
Teeth Dia;.:~~--.005 .-.D20. ~ -.000 -:000 ~- (Basic) . 

12 	, ~ .750Q , . .813 =:.625- : 	.688' .OGO .688 , 	.,861 .8,15. .0979. :024 
13 .8125- .875' ~ . .'.687 :.,750 ' " :.750 ..9L4 .87b.~ " n 
:4 .8750 :;938~ .750 ;813 " .81's .986 .938 .0960 . '-' 	. 
15 ' :93.75 1.000._ .. 	...8T2 . . 	~8?5 n I 	;.875 1.049 ~1.000 i 	' 	" 	~ 	, " 	. 
16 ` 1.G000 1:OEi3, `.;8.75' ':.938` ' " 

I 
I.938. 1.111 1.063: i ri. n,. 

17 1.0625 1.,125 •' ..937. l:ppp ~ " 1:QQ0 1.174 1.125 '- " " 
18` 1:1250 1',188 ,  1.G00 1:063 " 1.063 1.236: 1.186 .  .0981:,  " 
19 ~ 1.T8.75_ 1,.250. 1.062 .1.125 I" 1.125 1.299 1.250 ". " 
20' 1,2500 1.~313 .1.125 1.168 " ~1.188 1,361 1.313 " ", 

2T 1.31i5 1,375_ ~ 1,187 T.250 i.020 	~ 1.-250 1:.424 1.375 . .0981 .020 
22 ' 1.3750 ~1;,438 '1,250 1.313 ~ 	" ' 1..313 1.486 1.438 ` 	" ; 	" 
23 1,4375 1.500 .  1~..312 1:375;  ~" 1.375 1.649 1.500 

. 
': 	"- ". 

24 1,50G0 1';_563 1:375 1.438 ' i~" 1.438 1,6•11 .1.563 :"} " 
2~5 ` 1.5625 ~I~,625 1.~37 ];~.500 ! 	" 1.500 1.674 1.625 ' 

~ 
" " 

26 1.6250 ~.6~8 1:54C~ 	..=1.563 " 1.563 1.,736 1.688 " "'~ 	. 
27 1.6875 1.7.50. 1.562~ - 1.625 " ~..625 ~ 1.799 1.750 •" ". 
28 ~ 1.7500 I..~13 T.625. 1,688 

N 
' 	~ : 	" 1~.688 ~ 1:861 1.813 " ~ 	" 	, 

29 ~ 1.8125 1:.`8Z5: 1.687 1.750 ~ ~" 1.7,50 1.924 1.875 " 
30 1.875'0 ~1.936 	' 1:750. 	- 1,81'3 ' w 	' ~ 	' r 1.813 ~ 1.9.86 1.938 

~;" 
~ 	" ~ 	" 

. 	31: . 1.9375 ~2.004 1.612 ;1.E75 
~ 

H ' .020 1:.875 
i 

2..OY9 . .2.00~0 .09~1 .020 
32 2.0000 

. 
.2`.063 1.$75 1.938 z " ~1r933 2:111;2.063 

. 
;" " 

33 2.0625 2.12:5 1.937. 2.000 'W " 2..000 2.174'. 2.125 n "  
'34 2.1250 2.188. 2.000 2.063 ~ ~" 2.063 2.23fi 2.188 

i 	
" ", 

35 2.187.5 '2.250 2.062 2.12b r' 2.125 2.299 ~. .250 
_ 

" ~ 	", 
36~~ 2;250~ 2:,3~13 	.2:125 2.~8~ " 2.1~8 2.361 2.313 "., ". 
37' 2:3125 2:375 2:187 2.250 . " 2~.250 2.424 2.375 n :" 
38 2.3750 2-,4'38 2.250 `~.313 " 2,313 2:436 ,2.438 " ". 
39' 2.4375 2~.5~0 2:312 2.375 	' " 2.-375 ~ 2.549 2.500 :0982 " 
40 2.5000 ?.553 : 2~:375 	,. 2.438 	~ " 2.438 2.611 2.563 n ~~ 

41:.. 2.5625, 2':625 : 2.437 2.5.00 .. 	. .020 2:5~0 2.674.`2.625~ ;0982_ 	:: ~.020 
42 2.6250 2:688 ~ 2.500 ~. ~2,563 " 2.553. ~ 2.736 2.688 .~~ n. 
43 2.6875 2`.:750 .~.562 2.625 " 2.f~~25 2.799 2,.750 n ~~ 
44' 2.7500 ~2~~813 2.625 ; 2.6$8 .. " 2.6$~3 2.661 Z.813 n" . 	.'  ,+ 
45 2.8125 2.875 '2;687 2.750 " 2.750 2~.92~i 2.875 n_" ` n 

46 ` 2. 8750 2`. 938 2. 750 	~ 2,.813 "~ 2_.813 2;: 9.96 2.938 n .,, 	.,  
47' 2.9375 ..3:000~. 2;812 ~2~,875 " 2,675 3:049 3.~00 ~ 	n 	~ ", 
48 .~ 3.0000 3:OS3 2,g75 	. 2:.938 " 2.938 3.111 3.063 M +~ 	. 
49 	- 3.0625 ._~.125 .  2:937 s.~00 ".. 3..000 3.174 3.125~ n~ ~+ 
50' 3.1250 3:T88 3.000 

: 

3•~3 

•• 

i 	, 

~ 

- 

" 	". 3..063 

~ 

~ 

3.236 ,.3.188 a~ 	̀ 

. 

~+, 

~ 

_ .. 	. 	_ 	_. 	. 	., 	. 	_._. 
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~ 	 Page 11 ,of 15 pa~es 

TABLE VII 
DILZEN3IOPdS FO!? SPLITIES 

' 	20f40 DIAI~TRAL PITCH -. 30° PRE35URE ANGLE 

External Internal 
O.D. R.D. T,I.F. Ch.T.T. Approx. I.D. R.D. T~I.F Ch.3. Ap~+rox. 

No. Pitch +.000~ +.ppQ Mex. R +.005 +.a20 Min. ~in. R 
Teeth Dia. -.0~5 -.020 -.000 -.000 .(Basic) 

12 .6000 .650 .500 ~550 .018 .550 .685 ~g~p .0?8S '.018 
13 .6b00. .700 	: .550 ~gpp " .600 .735 ~qpp " " 
14 .70Q0 .750 .600 .650 " .650 .785 ~750 .0784 " 
15 .7500 .,80~ .650 .700 " .70f1 .835 .800 " f~ 
16 .8000 .850 .700 ,7b0 " .750 .885 ,650 n '" 
17 .8500 .90~ :950 .800 " .80b .935 ,900 ° ~~ 
18 .9000 .950 .800 ~gsp ' " .85Q .9t35 ~950 " " 	, 
19 .950Q 1.000 .850 ~gpp " 	- .900 1.035 l~ppp .0785 " 
20 1.0000 1.050 .900 ~gbp 	I " .950 1 . 085 `1.050 " ~~ 

21 1.0500 1.100 .950 l~ppp ~.018 1.000 1.Y35 1.100 .0785 .018 	• 
22 1,1000 1.150 1.00a ,1.050 -" 1.050 1.185 1.150 " ~" 
23 1.15Q0 1.200 1.050 1,],pp 'r 1.100 1.235 1,2Q0 " " 
24 1.2000 1.250 1.100 1.150 " I.150 1.285 1.250 " " 
25 1.2500 1.300 ~1.150 1.200 " 1.200 i1.335 1.300 " ~" 
26 1.3000 i1.350 '1.20Q~ 1.250 " 1.250 1.385 

~ 
1.350 " " 

27 1.3500 1.400 	~1.250 1,~00 " 1.300 1,435 1,~qQQ ~ " '" 
28 1.4000 I1.450 ;1.300 1. 3 5 0 ~' " 1.350 1.485 1:. 45 0 " " 
29 1.4500 ~1.5~0 ~1.350 1.400 ~ " 1.400 1.535,1.500 " '" 	~ 
30 1.500Q I.1.550 1,400 1.450 ~. 	~, " 1.450 1.585~I.550 " " 

31 1.5500 1.600 1.450 1.500 
~ 

i 	~ `.016 	. 1.500 , 1.6;35 1.60C~ !i .0785 .018 
32 Z.6000, 1.650.j1.500 1.550 ~ " 	11:b50 ~ 1.6E35 1.650 `  ", " 
33 1.6500 1.70p  1.550 1,600 z " 1.600 1.73. 1,700~ " " 
34 1.70Q0 1.750 1.600 1.650 ~ ~ ~ 	" 1.650 1.785 1.750 " " 
35 1.7~00 1.800 1.650 _1.700 -c° " 1.700 1.835 1.600 ° ~" 
36 1-.8000 1.85U 1.700 1.750 " 1.750 1.865 1.850 ". " 
37, 1.85Q0 1.900 1.750 1.800 " 1.800 1.935 1.900 " " 	~ 
38 1,9000 1.950 ~1.800 I.850 " 1:'850 1.9F35 1.950 " " 
39 3.9500 2.000 f1.850 1.900 " 1..90~ 2.035 2.000~ " " 
40 2.0000 2.050 ~1.900 1.950 " 1.950 2+085 2~Ob0 " " 

41 2.0500 2.1.00 ~1.950 2.000 .018 2.OQ0 2.135 2,.100 .0785 I.018 
42 2.1000 2.150 2.000 2.050 " 2.050 2.1a5 2.150 " " 
43 2.1500 2.200 2.050 2.,100 '' 2.100 2.235 2.200 " " 
44 2.2000 2.250 2.100.2.150 " 2.150 I2.2a5:2.250 " " 
45 2.2500 2.300 ~2.150 2.200 " 2.200 2.335 2.300 '! ~ 	'~ 
46 2.30Q0 2.350 ~2.200 2.250 ~ " 2.250 2.3R5 2.350 " " 
47 2.3500 2.400 2.250 Z.3~0 "' 2.300 2.435 2.400 ." 	~ " 	. 
48 2.4~J00 2.450 2.300 2.350 " 2.350 2.485 2.450 " " 
49 2.4500 2.500 2.350 2.40~ " 2.400 2.535 2.50~ " " 
50 2.5000 2.550 2.4Q0 2.450 " 2.450 

i 

2.5£i5 2:550 " " 

Copyright 1944'pY Society of Automotive Engineer~. Inc. 	 Yrinted in U.S.A. 
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TABLE VIII 
~ 	 DI1~1EPdSIO2dS FOR SPLINES 

24/48 DIADdETRAL PITCFI - 30° PRESSU.ttE ANGLE 

' bcternal Internal 
O.D. R.D. T.T.F. Ch.T.T. Approx. I.D. R.D. T.I.F. Ch.S. Approx. 

No. Pitah. +~C00 +.000 ~ax. P. +.005 +.015 3din. .~fin. I 	R 
Teeth Dia. -.005 -~.015 -.000. -.000 (Basic} 

12 .5000 .542' .417 ~456 .015 .458 .571 .542 .0653 .015 
13 ,5417 .583 .458. ,5pp " .500 .6.13 ,583 " " 
14 .5833 .625 .500 ,542 " .542 .654~ ,625' " " 
15 .6250 .667 .542 .583 " .583 .696 .66? " " 
16 .6667 .708 .5a3 .625 " .625 .738 ..708 " " 
17 .7063 .750 , 	.625 .667 " .667 .779 .750 .0654 " 
18 .7500 .792 .667 .?08 " .~708 .821 .792 n „ 
19 .7917 .833 .708 ~75~ " .750 .663 .833 " " 
20 ..6333 .875 .750 .792 " .792 .904 .87b n " 

21 .9750 .917 .7~2 .833 .015 .633 .946 .917 . p654 .015 
22 ..9167 .958 .833 .B?5 ~ 	" .875 .98a .958 " " 
23 .9583 1.a00 .975 .917 " .917 1.029 1.000 " "` 
24 1.0000 1.042. .917 .9b6 ° .95~3 1~.071'1.042 " "- 
25 1.0417 1.083 .958 1.b00 " 1.000 1.113,1.063 " " 
26 1.0833 1.125 1.0(~ 1.042 " 1.042 1.1~4 1.125 " " 
2? 1.1250 1.167 1.042 1.083 " 1.Oa3 1.196r1.167 J' " 
28 1.1667 1.208 1.083` 1.125 `~' " 1.125 ~ 1.23~ 1.208 " ~' 
29 1.2083. 1.250) 1,.125 1.167 ha " 1.167 1.279 1.250 " " 
30 1.2500 1.292 ~1.167 1.208 ~, " 1.20a 1.321 1.292 " " 

~ 

31 	. 1.291? 1.333 1.208 1.250.. w .015 1.250 1.363 1.333 ~(!~;5a ,015' 
~32 1.3333 1.575 1.250 .  1.29'L o " 1.'L9~ 1.404 1.375 " !' 
33 1.3750 1.417 1.292 1.333 z " 1.333 1.456 1.417 " '~ 
34 . 1.4167 1.458 1.;533 1.375 w ", 1.375 1,468 1.458 " " 
35 1.4583 1.5Q0 1.375 1.417 CA " 1.417 1.529 1.500 ~" ~ 	" 
36 1.5000 1,542 1.417 1.458 " 1.45Q 1.571 1.542 " „ 
37 1.5417 1.583 1.455 1.500 " 1.5C~0 1.613 1.583 „ ~~ 
38 1.5633 1.625 1.500 1.542 " 1.542 1.654 1.625 n ~~ 
39 1.6250 1.667 1.542 1.583 " 1.583 1.696 1.667 ~~ „ 

40 1.6667 1.708 1.5R3 1.625 " 1.625 1.738 1.708 " " 

41 1.7083 1.750 1.625 1.667 .015 - 1.667 1.779 1•?5~0 .0654 .015 	~ 
42 1.7500 1.792 1.667 1.706 " 1.7G6 1.621 1.792 n ~+ 

43 1.7917 1.833 1.?08 1.750 " 1.750 1.663 1.833 p f~ 

44 ~ 1.6333 1.875 1.750 1.792 " 1.792 1.904 1.875 „ ~~ 

45 1,675C~ 1.917 1.792 1.633 " 1.833 1.946 1.917 n ~~ 

46 1.9167 1.958 1.833 1.675 " 1.875 1.98E3 1.958 „ ~~ 
47 1.9563 2.OG0 1.L'75 1~91? " 1.917 2.029° 2 •0~ n " 
48 2.OG~0 2.G42 1.91? 1.~58 . " 1.958 2.071 2.042 " " 

49 2.G41? 2.083. 1.95£3 2 •~ " 2.G00 2.113 z.083 ~~ ~+' 

50 2.0833 2.125 2.OG0 2 •~2 

~ 

" 

~ 

2.U42 2.154 2•k25 " " 
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