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Dimensioning shall confcrr'. to the following: 

1.1 

1.3 

1.4 

1.5 

1 r.. .0 

1.7 

Dimensioning of geomet . .cic featu,fcs of PClxts must convey 
sufficient information to define �':"eat:'ly the er.gineeri�1g 
intent. 

Each dimension on production dra<,dngs must hc;.ve a tcleranc€., 
eith�r applied directly, indicated by :::l general note, a 
true position symbol or shown by the tolerance block in the 
upper right hand corner of the drawing, 

Dimensions for size, form, and location of fea'cures must 
hI.': con,plete so ·that the intended size and shape can bf! 
yroduced ''''7�thout any assumptions. 

Each dimension must be expressed clearly so that l.t '..viii 
be interpreted in only one way. 

He surface line or point may be located by more than one 

toleranced dimension in any one direction. 

�;��nJions shall be selected and arranged to �voi� 
a·:cumulat.ic·Y.l .:)f tolerances . 

• ,\11 l::'::e:::.r c imens ions will be expressed as decima.l values_ 

No dimension 81'121.11 be expressed WJXh less tho.n CVvO decim?l 
places i hcwever , dimensions shall b� sp(�cif ';'ed to three 
or more decimal places 'when dictated by :'equi:remen·ts, 

When practicable, (;_�.mensions shall b(� expI essed as even 
i,n('rements of one-fiftiet.11 of an In'.::h, i(-';., .02, .24, ,..J2i 
• 76. l�OO, 5.08, etc. 

1.10 All l inear dJ..mensions shall be expressed in· inches t:o 120, 
l-:.: mensions ",-ill t1:en be expressed. in teet and inches. 

.. .� .� 1 . .... .!.. I.>im�nsi ens of feablres produced by c(Hnmex'cial tools and/or 

which lend themselves to inspection by commercial gages 
shall ref lect the dimensional identity of the tool or gage 
in thE: basic.: climen�ion. 

£x:mtples: 
Holes - .25, ... 375: .625 J et.C., 
Th�eads - #8-32, . .3�25-·l8, :1S0�']3, �c.: 
,,:ounterbo,cC's - c/). 25, CS 1.1U'f etc ". 
t:·r<"'c.·'''·facf.��-::-·S·r= ') ;:: S4' 6��' o.f-c 2�!=.:.._ �.:..:.:a s:- ,. - ........ " . L. • vl;J, .. � • 

'Limit to fOl'.r place dEcimal - (althousr1l :.-ounded off '1:0 
��)ur piaces dimensio!) des ig'liCltes corrmEH.·""!ial:ty avaih.i>J.r'. 
tcols. 

I i 
i I I I ; . ; f·J-�-, . 

I I 
I -l 
I . 
l 
I 

---I'"' ' 
-;-
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STANDING INSTRUCTIONS 

SI S-10025 
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SECTION 2 --------------------
FOR USE OF G-E EMPLOYEES ONLY 

CONT ON SH EET. __ 
113_ _ _ SH NO 1A 

-
._----- , 

Commercial materials ie., bars, sheets, strips, tub�ng, etc., 
shall be dimensioned with the decimal equivalent of the 
commercial stock sizes, written as two, three, or four place 
decimals, thus: .25 dia. (stk.), .62Shex. (stk.), 
.125 thk. (stk.). 

The finished part should normally be defined without 
specifying manufacturing methods. F,or example, only the 
diameter of a hole is given, without indication as to whether 
it is to be drilled, reamed or pun�bed. Exceptions may exist 
where only one manufacturing method is suitable. This may 
then be indicated on the drawing. 

Bolts and studs should be dimensioned in standard length 
increments to allow a minimum of two (2) threads to extend 
through their attached nut. 

GENERAL TOLERANCES 

Tolerances given in this section are to be used as a guide for 
decimal dimensioned drawings and to cover dimensions on 
fractional and decimal dimensioned drawings, for which no 
tolerance is specified on the drawing. 

with rega.-:rd to the order of authority, the following is always 
true in 'the order listed. 

(Fir.s·t Priority) 
T�i�rances appearing on the drawing take precedence over all 
other instructions, and shall normally be expressed in the 

' 

same form as their dimensiono The tolerance of a decimal 
dimension must be expressed by a decimal to at least the 
same number of places. 
Where possible the pre-printed tolerance block shouldbe used 
to designate general tolerances and reference this Standing 
Instruction. (See Fig. 1) 

APPLIED PRACTICES 
SI-10025 Sec. 2 

(Second Priority) 

TOLERANCES ON MACHINED DIMENSIONS 
Up to 1" l OVER 1" to 20" T OVER 20" 
± .02 ± .04 I ± .06 

FIG. 1 

Engineering Specification on drawing. 

(Third Priority) 
Standard practices SI-10025 Sec. 2 which cover certain 
standard or repetitive dimensions such as radii, chamfer, 
location of holes etc. & any other tolerances or instructions 
defined in any Section of SI-10025. 

REVISIONS' 

.� 

TSD OIV OR SI S-10025 
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2.2 

2.3 

2. 4 

STANDING INSTRUC'fIONS 
---------- ------ -----

SECTlON _______ .? _______ _ 

FOR USE "OF G-E EMPLOYEES ONLY 
CONT ON SHEET __ !� ___ SH NO ___ !.� __ 

Dimensions for machined or assembled parts which a tolerance 
is not specified on the drawing or on the subsequent pages of 
SI-10025 use the following, with the exception noted in 
Paragraph 2.6. 

-DIMENSio��:---:- --P-RACTIC>NAL -ORDECIMAL I 
_. _ ______ . .  : ______ . _...1'0LE=RAN==::...:C=E=-______ -J 
up·to 1" ± . 02 
Q�� 1 itf."o---:2�0�" -t------ ± -�64------

OVER 20" ± . 06 
---- __ . ______ L-_____ ��� ________ � 

Out of roundness dimensions for machined diameters 
can be averaged to determine the representative 
dimension providing the minimum and maximum 
dimensions measured are included. The maximum out 
of roundness allowed will be no more than 200 percent 
of the specified diameter tolerance. 

1.;0 1)7. . 
REVISIO"S 

2�5 

Surface finishes specified on drawings are the roughes� 
acceptable finish. 
Angles for which a tolerance is nut:. specified on the drawing 
or on subsequent pages of SI-10025 use the following: .!!:'�.� 

I� _
_

_
_ 

; 
" 

:' . -

_ "tt"; 

+ 

2.6 

...... -. 
2.7 

a. Angles locating fea.tures subject to true position 
require no toleranc�. 

b. Angles locating keyw�ys, slots, or defining pulley 
grooves ± 1/20 (. 009 loils/inch) . / c. All other angles ± 1° {. OlS mils/inch). 

Dimens'ions locating features � ... ubject to true position 
tolerances, are expressed as a basic value, and no 
tolerance may be assumed. (See Paragraph 14.0) . � - . 

c
'��ting draw

'
i�gs' or cast dimensions will require additional 

tolerancing based on material. (See paragraph 12. 0 & 13.1) 

2.S Tolerance on fabricated parts will be in accordance yy:l ·:-h 
"process capabilities of welded components" . (See 

Paragraph 11. 0). 
2.9 In the event complete tolerancing cannot be achieved by 

application of Paragraph 2. 1, then a bilateral tolerance 
may be added to individual dimensions as required •. 

3.0 TAP-PED HOLES 

3.1 

3. 2 

The thread fit will be indicated on the drawing, and unless 
otherwise specified will conform to a 2A or 2B fit as 
described in A8A Bl. 1-1960 Standards & be right hand. 

Tap drill sizes will be in accordance with paragraph 5. 0 
and need not be called for on the drawing, except in 
the case of pipe taps which must have tap drill specified 

in order to maintain full threads. 
+ ��==�-------------.--==�--.-------��gfl�������--------�� 8-10025 
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3.3 

·3.4 

FOR USf OF G-E fMPLOYEES ONLY CON' ON 5H[[1 __ !P _ _ _  SH "0. -lC..:_ 
Countersinks on tapped or drilled hole s will be in accordance 
with Paragraph 5 .0 and need hot be called for on the drawing'. ,� � . � When the depth of tap & depth of tap hole are given, the 
depth of tap on the drawing is a minimum dimension for'full 
threads & the. depth of tcip hole on the drawing is a maximum 
dimension, exclusive of ·the _.�one from the dri ll point . 

60402 
aEVlSlOlll 

4.0 DRILLED QOLES .. ". . .. 

'.-

- .. , 
. , 

;".J. , 
'. 

4.1 The size t61eranc�' of. drillea holes may vary', according to the .. 
functionai'requirement as :'follOws:, Clearance holes for bolts,.­
studs & �ain holes may vClry:'-in accordance with the 'coluam " .  
"Ordinary-Work". Holes for-pole holts should be treated as 

'. ' 

4.1.1 

'" 
� 

" 

� -
--. 

close, work • .  -,.Closer tolerance may be produced' by a cOl1\l)ination 
of·drilling and reaming. Holes for tap drills require 
separate tolerances for course and·fine threads. ' 

.. 

, , 
._' 

. DIA.-lETER OF 
1I0Ll!! 

. •  o .. u 

.040 .07. 0 

.07.0 . .12� 

. .128 •• 2211 -
.228 .500 

.500 .'750 -' 

.750 1.00 
4 

. 

1.00 l.Oo- .-, 
).00 over 

CLOSE WORK 

METIIL • 

+.UU2 
- -.001 

+.00] 
-. (lUl 

+.004 
-.001 
+.005 
-.002 

+.006 
-.002 +.008 
-.002 

+.010 
-.001 

+.015 
.-.00) 

+.020 
-.005 

+.U01 
-.00) 

+.001 
-.00] 

+.001 . -.004 
+.002 
-.OOS 

+.001 
-.007 
.,001 
-.009 

+.OOS 
-.010 ' 

+.005 
-.015 

-. 

I 

I 

+.010 
-.001 

. •• 015 I 
-.002 I 

REIlMED 

TOLf:RIINCE 

ON DlllMETER 

+.0008 

-.0010 

+.0010 

-.0015 

TAP D!U!.L -
FIn: .',,, COURS'; 
TIlI<EIIDS TlIRE"DS 

+.(.IIJ2 • .  002 
-.001 -.O(il 

.. +.004 '.COO4 
-.001 -.001 

+.004 +.OO� 
-. 001 -.001 
+.004 +.001 
-.00) , -.002 

+.005 ! +.006 
-.001 -.00) 

t·.OO4 '! +.010 
-.00 1 . 

+.002 +.Oll 
-.010 -.00) I �------4-------+-----� 1 +.025 
+.006 +.012 

-.005 -.00) -;006 

•• 0015 
--- ---i -.0020 

, . -

" 

� NoTEs:· * This includes a).l. �tals , & mycalex or similar non- ��I\ shrinking materials. . � - .  ** This includes all non-metallic materials having shrinkable'. � � 

'h-

characteristics . -
. / N�� 

... Unless otherwise specified 1000Jis required for' drilled t holes. . V } 4.2 LOCATION OF DRILLED & TAPPED HOLES 
- ) True -position on drilled & tapped holes ,.unless otherwise .- 'j 

spec ified will be as fOllOWS:
d h 1 018 _.,' Bolting surface & joint tappe a es . 

� Bolting surface & joint th�ough holes .012 ! 
Puller & ja9k out tapped holes . 030 
All other nGles . 060 
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l1/64 
17hl 
,16 
371M 

( .41") 
.S3 21 5 '-11 TAP DIlDoL 
.5 l5 

•• 5781) 518-11 'fAP DULL • 
l/8 'fAPU PIn 'fAl' 

1.6OM) 

1.6561) 3/4-10 BP DJIILL 

.015 IOJII STOCI< roR 1/2 DOWEL ALSO 1 12 ..... In-.. 

.015 IOU noa< roll 518 !lOOm. 
ALSO 1/3� � 'OR S/8-ll • 
SlI-l1 1BItL\D 

25/32 '.71121 L/32 CUA ........ '·K �. " ....... 

• 15116 1.,nS) 1-14 TAP DJIILL • Moo 1/16 CLl!A1WfC3 roR 1/ ..... 

1 JIM 11.046') 
1 1/16 11.0625) 

1 �IM (1.1094) 
1-- . 1 S/l2 (1.1562) 

1 111M (1.17111 
1 5/16 Il.JUS) 

I-- 1 �2 11.3431) 

1 271M (1.421') 
1 � (1.50) 

I-- 1 '/16 (1.5625) 

3/4 TAPR 'In TAP 7/1-14 !mtEAI) 

1 1/4-7 TAP DULL 

1 1/4 'fAPER 'In TAP 

1/16 ClZARAIICE POa 1-8 " 1-14 'l'BD .  

1/16 CI.ZAIIMa ..... 1 � -6  • l �-U _ 
1 .'IM 11.73441 1 1/2 TAPIR PIn � 
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4 ) (, 
5.047 
6.065 

7.981 
8.94 

10.D2 

o 
39 
4 

.5 

.54 

.�s 

.58 
9 

.,)5 
1.00 
1.05 

.1" 
1.16 
1 2& 

1.46 
1.$7 
1.68 

1.0) 
1.06 
1.07 

.10 
• 4 

1. 70 
1.7S 
1.80 

.�5 
1.91 
2.01 

2.21 
2. )2 
L43 

1.28) 
1.627 
1.866 
2.ll'l 
2. 
3.441 
J.·))R 
4 .434 
4. j 
5.49 
6.546 

4 
8.514 
9. �2" 

1U .�-tS 

1.144 
1.488 
1.727 

• 23 
2 • 
) .241 
).118 
4.214 
4 7Jl 
5.29 
&.H6 
7 � 
8.H4 
9.327 

10.445 

1.00 
1.06 
1.06 
1.1J 
1.1'1 I � 2S loll 1. .8 T.SO 

When countersink 1s required to break 
corners of holes. the fullOW'l� ... hould 
be u.sed I Note t CO\ll1ter5 lnk1nq • a. a 
method of breaking corners of bol ••• 1_ 
not recommended when -,. .. i. le •• than 
-d-. Other .rane should then be 
employed if required. 

The following relation' betw'!'!n -d- " 
-D- are given for conditions when -If'-
1s equal or greater �h�n -d-. 

d 

.250 to .374 

.)7'; to 1.124 
1.125 to 2.249 
2.250 to 3.000 

D alX. 
d + .06: 
d + .125 
d + .250 
d + .375 

- INDICATES PREFERR!!D TAP SIZES 

..,. CONCEm'RICITJ' OF COLJIITERBOR!!S TO B E I'UCB 

TIIAT EDGE IS 8."lOKEN AROUND FULL CIRC\;MFlR£IIICE 
or DRILLED HO!.l!!S. 

............. � RE OR Sl'OTFACE MUST COMPLY WITH THE FOLLOWING: H"0Tt:.: _C B()ReS.�. oS t:1!.c,E. . 
- FREE FRC»t PAINT, PLATING, RUST & SCALE AT ASSEMBLY. f!!j , DIII� FOR ... . Pf?EFfRfE1J 
- PERPENDICULAR TO AXIS WITHIN .OOS/IN Of' �iBOJlE DIA. � ��/liil�¥Ji��i.tF.�1/UW!� ALTHOUGH ROUNDED OPr TO POOR 

PLACES. DECIMAL DIMEIISII*S POll 

DRILL • TAP SIZES DESIG� 

COMMERCIALLY AVAlLAaLl: !'COLlI 

� - FLAT WITHIN .OOS/Df OF C'BORE DIA. "COURTERBORE 6 
• .  120"Rif . � . .. -- ::�::INISH 25S/ ��ACE :A:AD � D �\ PJlACTIOlIAL DECIMAL A • C D mqc .. � Bl'LTS , r----- �-

- 1/4-·0 .25-20 .n .SO 82 .28 __ " 1 00". b8n I I L·�.l6-18 .3125-18 .32 .62 .94 .34-.4 1.0U-' .687:' I "" 

FOR ADDITIONAL TAP DRIt.L SIZES 

SEE M-9946126 

YISIOtlS • .  

--����
4 

.�7�;�� .�: :7: 1.�� .�� 1:��
5
:

. 

:!:5S 
�l �AC! 

PREFERRED SIZES or DRILLS PUR USI III 

.... u._ . o;c.2�- .62 59-.(,8 1. 375 1. 00 � " 518- 1 . 25- 1 .56 1.26 1.82 .65-.74 1.50�. 1.0,2', ) " 7/8:' .B�;-9 .70 11b 2.46 .90=1.00 2.25 :" 1.4 3 75 .......".. + 
• T.;a 00- 7 00 1.7 1.03-1.1< 2.50" 1.625 

IB-7 25-7 8 2 4 1.H-l.27 • 75 1.9J7� 
" 1 1 4-7 1.12>-7 .811 2.�0 ).111 .28-1.40 �.87_�..!jI_� .• P� __ 

75- OU 2 76 3 76 1.40-1.52 ]'125 2.2� 
- 1 Il-6 .50-6 1.00 ).00 4.00 1.53-1.&8 ]'175� 2.�0 

) 4-5 \ 75-5 1 20 3.50 4.70 1.78- ,93 1.1175 3.00 

I I-___ B::;LDG=�. 5. SIZES NO'f LIS'fED AlII: SPEt.JAl. 
DRILLS UP TO .125 - 1M INCREMEIfTS or .0156 
.125 to 1.00 -'IN I�"cREME�'TS OF .01U 
1.00 to 2.00 - 111 INCREMENTS OF .0625 

+ � __ . !,,��2�-4�;1�/2 �2�.�OO�-4�.5�0�� 1�.;26�� 4� •• U� 0�� 5�.2� 6��' .� 0)-� 2� .� 18

�4���)i 5 __ �I�.�2� 5 __ -L ______________________ � ________ -1-------______________________ � __ _L __ _; 
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ST ANDING INSTRUCTIONS 
51 ---------------------2 SECTlON _ _ _ _  ----------------

FOR USE OF G-E EMPLOYEES ONLY CONT ON SHEET. _ _ _ _  l _ _  SH NO. __ � _ _ _  

6.0 CHAMFERS, FILLETS, RADII REVISIONS 

• 12'71 � (D-.02) � IIV 
t ..! � 7,-{J--D -1t-- G � + ),1+ t' 
� � !�C k k A 

.06R . 
F r·OO5:::gg� � .! 'J pO + 

FILLET (F) J.C1o GEOMETRY 
ITEM DRAFTING AND MANUFACTURING PRACTICE 

(A) UNLESS OTHERWISE SPECIFIED CHAMFER !FRACTIONAL DECIMAL 
CHAMFER CHAMFER TOLERANCES TO UP TO 1/32 +.010 +.010 

BE ± 50 -.000 -.000 
1/32 & UP + 1/32 +.04 

- 1/64 -.02 

(B) UNLESS OTHERWISE STATED, DIAMETER CHAMFER OR RADIUS 
BREAK SHOP WILL REMOVE ALL BURRS FRACTIONAL DECIMAL 
CORNER OR BY CHAMFER OR RADIUS UP TO 1" .005 to 1;64- • 0051D.O�: 
BURR 

( C) 
SHARP 
CORNER 

(R) 
RADIUS 
CORNER 

(F) 
FILLET 

(H) 
UNDERCUT 

OVER 1" to21 .005 to 1/32 • 0 05 tD.'.� 
OVER 2" .005 to 1/16 .005 to.o6 

MUST BE STATED ON DRAWING AS II SHARP CORNER II AND HAVE A 
MAXIMUM RADIUS OF .005 

SPECIFY ON DRAWING ONLY WHEN A CHAMFER IS NOT ACCEPTABLE. 
UNLESS OTHERWISE SPECIFIED RADII OF CORNERS TO BE: 

NO RADII SPECIFIED---SEE TABLE UNDER liB':! 
FRACTIONAL RADII +1/32, -1/64 
DECIMAL RADII +.04, -.02 (SPECIFY ON DRAWING) 

UNLESS OTHERWISE SPECIFIED FILLET TOLERANCES TO BE: 
NO RADII SPECIFIED---SEE TABLE' UNDER liB" 

1/32 through 1/8 radius tol = ± 1/64 
.03 through .12 radius tol = ±.015 

Over 1/8 through 1/2 radius tol == ± 1/32 
Over .12 through .50 radius tol = ± .03 

Greater than 1/2 radius tol = ± 1/16 
Greater than .50 radius tol = ±.06 

WHERE DIAMETER II DII IS TO BE GROUND TO SIZE AND IS 
ADJACENT TO A SHOULDER, A DIMENSIONED GROOVE IS TO BE 
SHOWN TO PROVIDE CUTTING WHEEL CLEARANCE. USE ONLY IF 

to 
I 

f, ..:..� � :� 8� 
"I 

� 
� 

V 

tl 

� �� 
MANUFACTURING REQUIRES. � �� 
END PROJECTIONS ON PART-OFF CUTS MUST BE REMOVED UNLESS r:.� (K) ).. 

PART OFF OTHERWISE SPECIFIED. ':n 
THREAD UNDERCUT DIAMETER MUST BE SHOWN WHEN THREAD IS CARRIED � �u. �� UNDERCUT UP TO HEAD. 

PREPARED BY AP�S 

- I1AI?CH 22. 195G �� . "//7'8 I?ty��----- L. tL'1.1978 � 
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+ REVISIONS 7. 0 BE ARI NG HO US I NGS ,  FRAME HEADS , BE ARI NG CAPS & FRAMES 

7 . 1 Bearing seat face s  and frame face s  of bearing housings and 
f rame heads should be paralle l to each o the r wi thin 
. 0002 T . I . R . /inch of larg':s t diame te r  

E X .  10 " Diame te r x . 0002 = . 00 20 T . I . R .  
16" Diamete r  x . 0002 = . 00 32 T . I . R .  

� 
7 . 2 Bearing bore s mus t  be p rpendicular to the bearing seat 

face within . 0004/inch :�f bore leng th measured on the 
diamete r with a bo re g;'\ge . 

7 . 3 F rame face s  should be .' perpendi cular to the centerline 
of f rame wi thin . 000 ?,,'inch of f rame face diame te r .  

I 

7. 4 Bearing bore t� ,#,J;ncentri c with f rame head diame te r  
within . 00 4  T .  I . R �' 

7 . 5 Bearing bore to be concentri c with labyrinth groove s  and 
shaft clearance bore within . 006 T . I . R .  

7 . 6  Bearing cap-and end co ve r fits to be concentric wi th shaf t 
seal diame te r and/or labyrinth groove s  wi thin . 006 T . I . R . 

I 7 . 7 The ave raging of a bore diame te r  i s  pe rmis s ible in 
1 -,  accordance with Para . 2. 3 except as no ted in Para . 7. 8 .  

.... ; . . ' �.. , 

:/ :.; 

7 . 8 The maximum de viation (excurs ion) be tween any two points 
in the bearing bo re of a f rame head, be aring housing, or 
bearing hous ing fit in a frame may no t be greate r  than the 
tole rance fo r the bore . 

7 . 9  The tape r allowed on all othe r bo re s *  should no t exceed 
. 00 1  per inch of bo re length and all readings are to be 

within d rawing tole rance s 
* ( i . e . comm .  she lls , collars , s lee ve s ,  f linge rs , e tc . ) 

Exclude s f rame pole bore & frame head f it in f rame . 

1--+--104 

-. .' ·,.L'� 8 •0 CO MMUTATOR CAPS AND S HELLS 

8 . 1  The 300 angle should not vary more than 5 minute s and ma y 
be measured with a gage s imilar to tool numbe r 389 D423 . , 
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9:0 MACHINING TOLERANCES FOR WELDING PREPARATION (FRACTIO NAL DIMENS IONS) 
fOR DIMENSIONING Of PREPARATION REfER TO 
HANDBOOK DF58LC423 SECTION B11 & B12 

WELDING DESIGN 

-.i 

R. 
\ 

�+--__ "C 

ROLLE'OOIA. 
\ 

FLAT STOCK 

1 
FLAT STOCK 

.�r--F.-L-A -r-p.-'L-A-r;-c--y---'+-rt 
� ..,.1. 16 -I .32 

ROLLED DIA. 
\ 

FLAT STOCK 

R. NOSE 

'A" TOL. 
I 3 l16 TO /6 

17� liP 

+0 
- .L 16 
+� -..L I� .-:1-V :: 1000 FINISH. l 
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ST ANDING INSTRUCTIONS SECTIO N ______ � ____________ _ 

FOR USE OF G-E EMPLOYEES ONLY 
CO NT O N SHEET. _ _  !i ____ S H N O ._..1...� __ 

9.0 (Cont I d .  ) MACHI NI NG TOLERANCES FOR WEL DI NG PRE P ARATIO N  (DECI MAL 
DI MENS I O NS ) 
For dimens ioning of preparation refer to"we ldin,g 
de s ign handbook DF5 8LC423 Se ction Bll & B1 2 

B 

R 
\ 

ROLLED DIA DIA +.00 
\ I -.06 

FLAT STOCK 

FLAT STOCK 

.. 

A 
.-----------------� � i FLAT PLA TE Alt 

I +.0" � -.04 

ROLLEDDIA. \ 

1-:04 ...: ,t 

--j foO'r �! 'l;, }.--F;-Z.-A-T-S-Jj-O-CK----.;fi 
f 

'AI' TOL . 

NOSE 
. 06 +.00 ro .18 -.06 
IB&UP -1-.04 

-.Ob 
J = /000 FINISH 
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10.0 DEBURR 
The following general rule s are provid by enginee ring to 
guide planning , me thods , and inspe ction '�n de ciding to wha t 
extent sharp edge s ,  burrs , we ld spa tte r, ,<we lding flux and shot 
are to be remo ved . These a re gene ral rules and thus wi ll 
leave spe cific de ci s ions to the dis cre tion of manufa cturing . 
They are in no way to de tra ct f rom e s tabli E,hed " good machine 
shop practice � .  If specific que s tions come up where the re is 
no pre cedent, the planne r may wish to ask the production 
engineer for advice . 

10.1 The re mus t be no we ld spatte r, shot, f lux or burrs that 
can be come loo se : 

A .  Ins ide any cavity tha t  i s  to contain moving or 
insulated parts . 

B. Near any o�ening whe re it could fall into such 
cavitie s .  

C .  Whe re it could interfere or ge t be tween mating 
surface s . 

D .  Whe re i t  cause s the surface to not meet the 
f inish requirements . 

. . ' 

10.2 All tapped ho le s  mus t  be f ree of chips , we ld spatte r, shot 
and counte rs Unk befo re tapping pe r  41C63 3 023 (See Para . ·5.0) • r---+----f Whe re tapped ho le breaks through a f inished surface ,  burr 
should be removed whe re bre a k  through o ccurs . � 

10.3 Sharp co rne rs and burrs mus t be removed f rom areas whe re 
o the r manufacturing or cus tome r's se rvi ce personne l may 

be injured . 

10.4 Edge s around cable bushing ho le s  and bolt holes should be 
burred a t. both ends of the ho le . 

10.5 Regi s te r  f i ts mus t  be f ree of burrs , sharp corne rs , and 
high metal f rom nick s ,  and no more than 5% of the fit area 
should be los t  by deburring . 

10.6 All sharp edge s around coi l seats or o ther insulated parts 
should be rounded .  

Where a s pe cific chamfe r o r  radius i s  required o n  a part, 
it will be de lineated on the d rawing . O the rwise , the 
rule s shown abo ve wi ll suff i ce as Enginee ring's 
S pe cif ications . 

10.7 Inte rnal & exte rnal spline s & o the r mating surface s  mus t  
have the sharp corne rs broken s o  as not to cause any 
inte rference of ma ting parts . 

-.D 
• 
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11.0 PROCESS CAPABILITIES OF WELDED COMPONENTS 

These tolerances reflect the most economical methods of 
production. If lesser dimensional variations are required, 
special methods, tools, & operational planning can be devised 
to produce parts to a closer tolerance. �is of course will 
increase the total production costs. 

11.1 FLAME CU'I"l'ING LENGTH OF PIECE 
12.00-24.00 24.00-36.00 THICKNESS 0-12.00 

.060-.112 :1:_035 

.120-.180 �.045 

.250-1.00 �.062 
1.00-2.00 :1:.062 
2.00-4.00 �.093 
OVer 4.00. :1:.125 

-

:1:.035 
:1:.045 
:1:.062 
:1:.125 
� .125 
:1:.125 

:1:.035 
:1:.045 
:1:.093 
�.125 
:1:.125 
:1:.187 

OVER 36.00 

:1:.035 
:1:.045 
:1:.093 
:1:.187 
�.187 
:1:.187 

Angularity of cut included. These dimensions apply to 
diameters also. 

11.2 SAW COT - BAR, ANGLE, PIPE 
LENGTH OF PIECE 

A. Automatic Feed 0-12.00 

:1:.061 

12.00-24.00 24.00-51.00 

�.093 

B. Band Feed & Measure Up to 72.00 

:1:.031 

:1:.125 

Over 72.00 

:1:.062 

Angu1ari ty of cut included. 

11.3 SHEAR 

. 

LENGTH OF PIECE 

:rflICKNESS 0-12.00 12.00-24.00 OVER '24.00 

o - .250 :1:.031 :1:.031 :1:.062 

OVer .250 :1:.031 :1:.062 :1:.093 

Includes angularity of sheared edge and out of squareness of 
adjacent edges • .-

11.4 ROLL - TOLERANCE APPLIES TO DIMENSIONED DIAMETER AFTER 
WELDING, INCLUDING WELDING JOINT DISTORTION BUT NOT 
THE WELD ITSELF 

A. Before Pressing Round 
LENGTH OF PIECE 

THICKNESS 10.00-20.00 20.00-30.00 30.00-40.00 

0-1.00 £.125 �.125 :1:.187 
1.00-2.00 :1:.187 :1:.250 :1:.250 
2.00-4.00 :1:.250 :1:.312 :1:.312 

B. After Pressing Round 
LENGTH OF PIECE 

THICKNESS 10.00-20.00 20.00-30.00 30.00-40.00 

0-1.00 .:1:.093 :1:.093 :1:.125 
1.00-4.00 :I:.U5 �.125 �.125 

Out of roundness is included. 

60402 
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11. 0 PROCESS CAPABILITIES OF vm::"DED CO:.IPONENTS (CONTINUED) 

11.5 HOLES 

A. Location-l hole to another-or maximum variation in a group of 
holes. Center line to cente. line of any two hole •• 

Stack Drill ; t .093 
Transfer LtO and Drill or Punch t .093 
�ch (fixed ItopS) t .031 

'Drill Jig t .015 
Automatic Pantograph Punch :t .020" 
This l.ncludes a two Sigma limit of ± .�1O" variation 1n template. 
These include holes iL large sheet metal parts and angle •• 

B. SIZE - DIAME'I'Ell OF HOLES - .25O".TO 1.500" DIAMETER. . Punched + ' .008" 
Stack Drilled + .020" 
Single Drllled +. .015" 

- .016'" 

- . • 005" 
.005" 

• <: .� :� _. -.-• •  

11. 6 EXPANDER PROCESS (Frame barrel) 

11. 7 

A. Use only with the approval ofJHdg. 5 Planning section 
B. Reduce normal �i1c�late� deve16ped len�th by .7 of 1% 

for expandin:g .. 
t. Normal tolerance will 

to inside diameter. 

FABRICAtION CAPABILITY 
. :. :'.�:'..I -:-" .. � .,.> ._:� 

be ±. 06 or .129 total applied MIt,LIP = lB" - ' MAX THK= 2."315',' ·MAX LE.�GTH = 29.715 " . . 

. A.' Stack �aS8embUes of two or more pieces' with flame cUt 
edges, steel plate and/or castings. 

t . 187 

I. Stack.;assembly .of -premach1ned parts; in add�tiOil to: : .:1 .03�, 
. _  : . :..; .�.ma�:�� var.i�t1'!� �:�' ', . .  , ;:: ' .. ' ." . '  . ' ,  ,< :,,::< ,. : ." '>" .. ,' :: , :'_ .. ' 

.. C. Locating parts .. in location (other than atacked) wen , :1 .062 - - _ 

'.'. ':"., .: '.' prOpeT-. fixturi�g arid ta.ck weld!. ng accessabUlti1s " :. 
;':.' . avai�ii1.le�� FlXturing and drawing dimensiOning llUat ' 

,:" , be frOm 'the same point or ar�a. Parts and allembl, . 
rauat l-1! designed so that important points. surfau_ 

. :.or .r�as are not restricted as to locatlon - 110 gap •. 
in welds - use lap joints. 

D. Fabricl.ltion of angles, plate and sheet steel. 
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GENERAL ELECTRIC  I 
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7B 7A CONT ON SHEET· _ _ _  · _ _ _ _  SH NO. _ _ _ _ _ _ 

60402 
11.0 PROCESS CAPABILITIES OF WELDED COMPONENTS 

REVISIONS 

11.8 CAPABILITIES OF FLAME CUTTING ( GENERAL PARTS ) 
1 1.8.1 LINEAR DIMENSION LIMITS 

See SI S-1002 5 , Section 2 ,  Sheet 6 ,  Item 11.1 
11 . 8.2 DRAG LIMITS * *  

Approx. Length of 
Material Th ickne s s  Drag in Inche s * 

1/2" or be low 3/32 
Above 1/2" to and 

including 1"  1 3/64 
Above 1"  to & inc luding 2 "  7/32 
Above 2" 1/4 

* - The drag limits are based upon the a s sumpt ion that the 
final edge of the work material is exactly perpendicular 
to the line of torch traverse. 

1 1.8.3 FLAME CUT SURFACE GGUGE OR DENT LIMITS * *  

�ase Material Thickne s s  Maximum Total Defect Max. Defect Max. Defect 
Length in 3 "  Width Depth 

1/4 " or Be low 1/8 1/16 1/16 
Above 1/4" to & 
including 1/2" 1/4 1/16 1/16 
Above 1/2" to & 
including 1 "  3/8 1/16 1/16 
Above 1 "  t o  & 
including 6" 3/4 3/16 1/8 

1 1.8.4 CHAMFERED EDGE SURFACE 
Base Material Thickne ss % Allowable Harsh Maximum Harsh Drag 

Drag Line Line Dimensions 
1/4" to 6" 3 3% 1/16 Width x 1/16 Deptr. 

* *  Defects need not be repaired if they are removed by 
subsequent machine operations. This is generally 
indicated by a surface finish specif ication on the 
drawing { 2� 
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GENERAL e ELECTRI C  

STANDING INSTRUCTIONS 
SI _  S-10025 

- - - - - - 2- - - - - - - - - - - - -

SECTlON _____ _________ _ ____ _ 

FOR USE OF G-E EMPLOYEES ONLY CON T  ON SHEET._]£; ____ SH NO __ _ :Z� __ 
11.9 CAPABILITIES OF FLAME CUTTING ( BARREL BLANKS) 

11.9 . 1  LINEAR DIMENSION LIMITS 
See SI S-10025 , Sect ion 2 ,  Sheet 6, Item 11 � 1  

11.9.2 Angularity L imits 
Angularity tolerance "K" as shown in pictorial not 
to exceed linear tolerance li b" as specified 
in Paragraph 1 1.9.1. 

1{P� .. 
\ , , \ : 

..:--- - - -�- - -'v ' 1  
, I 
i , I 

A± b --��I 
11.9.3 CHAMFER LIMITS 

- -A-t b 
� 

A .  Chamfer Pos ition L imi t � ,, _________ ___.,"--_ 1' ____ ..... 
-------------------------------� T + 20 True Pos ition Meeting L ine ' I  -

�of . Two _Chamfer Surface - -. �--- _ . - --- , - - -
. -ActuaL�Meetlbg . Line of --+-"--t-""'1 

Two Chamfer Surface s 

Maximum li T" = 1/16" 
Maximum " R" = 1/8" 

i - -
B .  Chamfer �.latnes s  

Maximum A = 1/32 In. 

60402 
REVISIONS 
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GENERAL e ELECTRIC 

STANDING INSTRUCTIONS 
S I .  _ _ _ _ _ § :�9.9.?_5_ ", _ _ _ _ _ _ _ 

SECTION _ _ _ _ _ _ _ _ _  2.. _ _ _ _ _ _ _ _  _ 

FOR USE OF G-E EMPLOYEES ONLY 
CONT ON SHEET. _ _  1P _ _ _  sH NO. _ _  ZC. _ _  

I I . ':> . � C � AlV\fe: R L I M \TS 
C .  Chamfer F inish L imits 

Surface f inish = 2000 micro inche s maximum 
- Must be free of mill scale , flame cutting slag , e  
- Maximum allowable gouge s = 1/16" deep x 1/16" 

wide with a maximum of three ( 3 )  gouges per 
linear inch . 

11 . 9 . 4  BARREL SLITTING LIMITS 

" Nil 
" H" 

" P" 
" L "  

Max. = 

Max. = 

Max . = 

Max . = 

I f  . ,  

1/8 
3/4 
3/16 

in . 
in . 

in. 
1 1/2 in . 

Max . surface f inish = 2000 micro inches 

11 . 10 CAPABILITIES OF FLAME CUTTING ( RINGS) 
1 1 . 10 . 1  LINEAR DIMENSION L IMITS 

See SI S-10025 , Section 2, Sheet 6,  Item 11 . 1  

6 0402 
REVISIONS 
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REVISIONS 

11 . 10 . 2  CHAMFER LIMITS 

A.  

B .  

\ 
Chamfer Angle L imit s 

Angle tolerance must be withiri' -0" to +50 
( " . 

Chamfer F inish L imits 
" " 

_ Surface finish = 2000 micr] inche�' maxiroum-': . ---: 

_ Must be free of mil l  scalI , flame cutting slag , etc 

_ MaximUm allowable g_o,\.-ge-s" = 1/16 " deep .x. ;�/16" wide 

with a maximum c::>i- three ( 3 ) gouge s.: pe,r . l�near 

inch . . -�. 
-­
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FOR USE OF G-E EMPLOY'EES ONLY 

ll.ll BRAKE FORMING TOLERANCES 

8A 8 CONT ON SHEET. _ _ _ __ _ _  SH NO. _ _ _ _ _  _ 

�-- ± 2. L -----"I 

1="1 (;. 3 

.l �FI +L  
- Ut WIDT 

±2L� 
A GAUGE. A E.N()� 
J<ADIUS \ CT on . R±N :!:L. lJ 

.� F1G.2 

i \ > .. 

" A" = Angular tolerance . 
" L"'= Length tolerance 

= ± .  010 per inch 01.': length. 1/8" Max . 

'-: .L�gth tolerance ( L , 2L) 
·." Not ·= Radius tolerance 

inc lude s angularity tolerance. 
) 
\ 

MATL .T"" C�N�c:,'S 
UP TO·' lis II 

t/S'TO 1/4" 
\j4" To '/e" · 
OVER · '/2." 

L\NE.�R "l' TOl.EAA).)CE ± 1/3Z- ( .03 1) 
+ 'Ii " - I.G> (.Ob2,.) 
+ 1/8'�'" (. 1 '215) 1'. ± 3/1� '  ( ol S8) 

. , . , i ) " N " R A {)'l 0 S" 'TOt. �AAt.)CE 
MAT'L THlCKt.rESS " 'N�t " W";'N "R"IS GREATEf(.. 
UP ,0 '/S' '/� T��N 2. K  M�T ' L  . + 0  - :3 2 '/ ,. If. " : - Tfo\ ICK�(SS , TOL .  I e;  -to _ I "� . 6 TO 4 + o - ,;� ·5\-(0\1.)'" 0\-.1 OAAUJI»C;; 
OVE.R '/4" 

Minimum radius to be called for = Material t'ilickne ss 
Minimirn length of leg " L" to be 5x Mat ' 1 thi.ckne s s  or mach . 
D ie opening should be 8x material thickne ss .. 
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11 . 12 Defect cr iteria for frame barrel we ld seams 

1 1 . 12 . 1 PLANAR DEFECTS 
Planar defects 
These types of 

\ - '  . - : . .  tear s ;::;. lack ' of 
. r  •• ,,�, .J;' :-� J�·�"�:;:·.':· :-.J,i. . the weld 

are not permis s ible in any of the welds . 
defects inc lude cracks in the weld and 
fusion and lack of root penetration of 

. .  . ... .. .,."i,.'.'!. '. � 
. . � 

1 1 .  12 • 2 :. �� ��I�t�:�:-:�,· .  i 

.
" ;. ' � '  ' 

. 

Cavities , include ' isolated pore s , pores in a group , linear ----- . " . ' . ' ' .  porosity ,  wormhole's and crater · pipe s . Linear porosity i s  
not acceptable in any we lded par t .  

Local ized porosity . is .  acceptable . as  long a s  i t  does not 
exceed i 5% :: of: the weld surface area in the worst 1 square 
inch of weld '· surface . 
Note that i. the 5% estimate i s  based on the surface after 
machining . \'�� I solated poros ity is acceptable as long as any ' 
pore is not ' greater than 1/4 of the weld thickness or 
. 250" , which'· ever i s  the smaller number . 

Wormholes , as long as they are isolat.ed , are acceptable up 
to a . 250" length & a width no greater than . 0625 " .  
Aligned wormholes are general ly indicative of lack of root 
fus ion and root penetration and are not acceptable . 

11 . 12 . 3  SOLID, . INCLUSIONS 
:ISo1id inclusions , due to s lag , up to 1 .  00" in length are ! acceptab le, ' provided the depth doe s  not exceed . 125 " .  

: .. \ .  : "', 

REVISIONS 
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\ I \ V .-
\ / 

360 b· 

I,. INEAR TOIJERANCE 
L '  lnear tolerance II AI I i;:, for 

, .  I ! I ' . ! 1 I 

,! I 
tee l . Linear tolerance .1  E" I I s 

i 
i I 3201. / 

/ 0 

s for ca�t iron , malleable , !  . I ron , alum:-num , bra 3 s , bro�ze . ! : II 
r magne s lurn . 

I I . 2. 80 
If( (f.4 ES). 

+ '.2 
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40 

200 
I 

160 
120 

/ ,.... V / 
V 

V' ). .. ,..,... 
V 

/' f---

/ V . A 

..... " 
".- "" 

" V 

( 
dimensions are exceeded) · ' . , i 
Tolerance s will not sho" 0" '-1--' 
drawings except where chart ' --' 

. ! 
. r '-· ' 1 � LINEAR TOLERANCE II BII 

I� ......... I I i ........ --.... 

o I . 
5 '0 IS '2-0 . 'lS' 30 J6 � �5 50 55 60 

inchss 
CHART I 

NOTE : Above tolerance s also apply 
between a machined and 
unmachined surface. 

DRAFT ON UNFINI SHED CAST HO�ES 
.. ... I 

I i-� 
I I 

Dialn':!ter specified on drawing i:s to , . I---�-I 
be cllecked at : small" diameter... .. " . . 

., .. -
Draft . •  n E n  will b� such ·that part will 

E-� be ·,lit,hin dimen� ional tolerances. 
. 
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and a pos i t i(rna l  tole ranc � i s  
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, j 
I l 
I . , �lorma] ly. ls p.iovided fo r s pec i fying 

tb:: n"'!ilber spd, s ize o f  fea tures . , . . ; "  .�""" . ', . ... 
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�lnl e ,3 S' ;)tj:,:�:rWise noted , t r ue 

, pc� :t ion �ol�rance w i l l  be 
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'--j  � 
, 

I " : " , " \' , " . " 
I 

�True position 
' (Center plane of 

zone WI 

r,Sipe , surfaces ,of slot may deviote 
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.XXX�XXX DIA 
4 HOLES LOC 
AT TRUE POS 
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_ ' J  I . 
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,.,,-:xxx-.xxx DIA . - 4 HOLES 

\ WITHIN 010 DIA 
- �IN RELATION TO 

THIS SURF. 

EEl A (.010 DIA 1 
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By nole 

T R U E  POSITI ON TOLER A NC ES 
A R E  AT M MC I UN L E S S  
OTH E R WI S E  S PECIFI E D  

B y  symbol 

'��" : !i  0, FIGURE 4 
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TRUE P03 1TION 'DATUMS , 
. :--:---:-' � . -

. A .  ,�a tcr�� shou ld always be identified 
on d rewings .wherever ·,failure .to do 

. so ' ccipld r�su l i ' in a :wrong selec tion 
. of "the da tum .  c, For ins tance , in 
. - Figure 5'1 i f·� Surface- A datum refer-

· ' ·  . . \.en�e ;-had.�been ,omi t ted , ,i t would no t 
"b·a\'e·;; b�e� :ciea�· whe ther the ins ide : d·itamett;r. ( Surf�ce _ A) . or the outs ide 
: dian,e ter was the intended datum • 

. Bec euse,. ,some ; degr.ee of  eccentr icity 
between these two ' diame ters ,is un­
avoi·dable . the se lection of the 
out s ide',.diame ter as a da tum ( i n  the 
absence ci any' dat'um des igna tion 
on . the drawing) migh t  have �esul ted 
.in non-u�ab l'e part s . Accer> table  
me thods for  indicating datums are 
as fonows : 

1 .  

.3 .  

By inc�1.Uding in , the true pos­ition note ' or : symbql a ; .refer- ' ' . .  ' 
ence to ' the . d�ium( sY. · . See 
Figures 4 �rtd 5 . 

" .,' . I , .  

By iDi'plying as in . Figures 6 ;' . .. 
I 7 .  and 8 the imp iied dat�s . · "' . :  

. (by use o f  .pa t tern·- loca t ing . :�.­
dimens ions re ferred direc t ly 
from . datum. sui-faces ) . . ;  . .  
By spec i fying a minimum edge dis ta:�ce (especial ly� su(t�ble 
for cas t or :forged parts) . 
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I 

DRAWING CALLOUT 

By Symbol 

FLAT WITHIN 
.OIO · TOTAL . .  " 

By Note 

INTERPRETATION -, t:l ! I '  . .  , . I � 

� �-' � 
I � � . T 

.010 wide tolerance zone

' J 
The surface must be within the 
specified tolerance of size and 
must lie between t ..... o parolle l  
planes (.010 apart)  . 

• .  1 - " 
, I . I 

" . 1 ' <'I': I l-�.�L rt : 
- I ' 

I , . 

. , . 

1 5 '. 2 OUT
,...:O:.:F�. R.:.:O;,,:Ui.:.:,N =.....D ___ ............... .-;;. .• �-r-�----------__ -:--...., , OR.A\V1NG CALLOUT 

r1ol .olo I 

- . , \ . .  : ".' v: - ,  . By .Symbol 
-

� J " .  , 
/' � ROU N D  WITHI N 

. _ & . . OIO

.

���
_ 

. 

�Y No'� , � . 

INTERPRETATION 

c 90° -- �� - --+--"""""'--� 

i . , 
. '  The periphery ot any cross section � . 1  _ . ,perpendicular to the axis must . b:, 
I . \<lithin ihe . specified tolerance of .·slze 

ond . musi lie between two concentric 
cirr,les . (one having a rad ius .0 10  
iarger . than tl:e oti1er ). 
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J . � INTERPRETATION 

'. � �:ssible position of i 
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parallelism� H-i--'==t======-:-r�z cne -� l I 

Datum axis 
I I I 
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I 

P.�.P. TO orA A 
WlTll!tl .005 TOTAL -:-1 
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� I A 

I 
I 

By Note 
+ 

The feature axi.s must be within l hc 
specified toleran ce of :ocation. Re9ard­
iess of t he actuol size of the fe(1t�t;-e, . 

its axis �ust l ie . within -a cylindrical 

zone (,00 5' diameter ) which is parallel  

to the datum axis: 
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� "- Datum plane 

.005 wide ' tolerance zone , 
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The surface must be within the tipec­
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PERP TO SURF. A 
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By Note; 

INTERPRETATION r· .010 diameter 
perpendi�ulorify 
tolerance zone 
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plane 

position of 
the feature axis 

, ;< 

Regardless of - ·  the ...actual size : of ' the 
�. ... " "" - . .: \ 

feature , its Qxis must lie ';within a 
• I ' • " "- . �. "': . �  .' , cylindrical zone (.010 diameter) .,whlch 

is perpendicular to ·the !datum . plane . 
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Datum plane 

The surface must be y.ithir. · the specified 
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15 . 6  REGARDLESS OF FEATURE S IZE / RFS / ® 

1 5.�.1 Effect of RFS - Where a ! oca tion 
or form t ol erance is applied on an RFS 
,bas is , the s pec ified tolerance is inde­
pend ent of th� s ize of the considered 
feature. . The tolerance is limited to 
the specified value regard less of the 
actual s ize of the fea ture . Likewis e , 
referencing a datum feature on an RFS 
bas is means that a centering- about its 

: axis or center , plane is necessary , 
irrespect,ive of the actual size of the 
feature .-

'. 

,�1 .0000 THRU BOTH SIDES 
,� ' .9994 . 
1 6  HOLES EOl SP 

I . I 2 . 000 _ t--r l .995 
[±J 

SEatON A-A 

. FIG. 105 ' R FS APPLI ED TO A FEATURE AND DATUM 

IS.&.'Z Th e  Ex lanation of US as Related t 
,Positional Toleranc ing - RFS , where ap­
pl ied to the pos itional tolerance of . 

circular features , requires the axis of 
each feature be located within the speci­
fied positional tolerance re gard less of 
the s ize of the feature. 

�,.� In Figure 105 , the six holes may 
·vary in s ize from 0. 9994 to 1 . 0000. The i 
s ix ind ividual hole d iameters might mea s - j, 
ure 0 . 9995 , 0 . 9996 , 0 . 9997 , 0. 9998 ,  0 . 9999 ' and 1 . 0000. , In order t o  minimize 
spac ing errors each hole mus t  be located 

. with in the specified pos itional tolerance 
regard less of the s ize of that hol e . A 
hole a t  LMC ( 1 . 0000 d iameter) is as ac- ' 
curately l ocated as a hole a t  MMC (0 . 9994 d iameter) . This -pos itional con­
trol is more res trictive than the MMC 
c oncept more c ommonly applied to posi­
t i onal toleranci�g� 

. �'. ) _ lS.r..4 The , functional requirements of s ome 
'-d e s i gns may require- RFS , be applied to both 

the h'ole pat tern and d atum feature. That 
is , it may be necessary to require the 

'axis of an ac tual datum feature (such as 
d a tum d iame ter B in Figure 105) be the 
d a tum axis for the holes in the pattern 
regard l e s s  of the da tum feature ' s  s ize . 
The RFS app lication d oes not permit any 
sh ift between the datum axis and the pat� 
tern of fea tures , as a group , where the 
d atum fea ture _ d eparts .fr� MMC. , 
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17.0 SPLINED PART INSPECTION 

17.0.1 splined hubs for transit application must be inspected after 
phosph�te coating to diameter under pins us ing the drawing 
specified upper limit and u s ing the proper plug gage for 
the low l�mit. The plug gage must be a slip fit for the hub 
to pas s  ins'pection ( no pre s sure by hand) . 

1 7 � O � 2 · Spl-in8d �hafts �or transit app l i catIon must be inspected to 
diameter ov�r p�ns using the drawing specified lower l imit 
and yus ing the proper ring gage for the upper limit. 
The ring gage mus t  be a s lip f i t  for the shaft to pass 
inspection. 

.. . ... : : ., 
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1 . 0 "  COLLARS , SLEEVE S , ETC . 

Where drawings specify " Bore s to be square with face per 
S I-1002 5 ,  Sec . 3 Page I" , the following must be met . 

1 . 1  . The face i s  to be square to an axi s  so that the total 
indicator runout will not exceed . 0002"  per inch of 
diameter .  ( See F ig . 1) 

. 

F I G . 1 � f4- T I R  

1 . 2  For deburring see SI-1002 5 ,  Sect . 2 ,  Paragraph 9 . 0 

2 . 0 NUTS 
2 . 1 The contact face of a nut must be perpendicular to the 

axi s  within . 006 T . I . R .  
• 

. . 
, ;  
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1.0 COf<1MUTATORS 

1.1 . C oncentr i c i ty of Angl e s  -� �� . .... 
• ,i"" , - � 

The apexe s of angle s for cap and 
s'egmenta .'. :. ' .:: mus t  be c onc entr i c  wi thin 
l imi t s : 

- �  
she l l  e nd s  of commut�t?� j 
the f o l l owing . =:�If: " :�tX·1 

r·1achined Total Ind i c a t or Read ing 

In a b or ing mi l l  
In a la the with tapered 

pre s sure r ing 
In a l athe w i th s tra ight 

pre s sure r ing 

. 010 in . 

-- --� . 020 in . 

. 025 in . 

1 . 2 . Diame ter of Brus h Surface 

The d iame ter of t he brush surface of a c ommutator , 
after the f inal mac h ining as an arma ture , may n o t  v,ary 
from the. nominal d iame ter more than" the l im i t s  l i sted 
b e l ow .  S pe c ia l  appr ova l of t he Mot or Eng ine e r ing Divi s  

" mus t be ob ta ined t o  s h i p  c ommutators out s ide the s e  l imit 

S ize 
Fractional 
Tolerances 

� . . .. �r�"'" . 
Le s S'  than 8 in . d iame ter · · · · · · ·  ± 1/64 - in !  " " 8 in . d iame ter & over b ut - ::''i/ , : . 

le s s  than 18 in . d ia . · · · · · · · · · + 1/32 in-. 18 in . d iame ter & over · · · . ·  • • • • • + 1/16 in . 
• • • • • • • • • • - 1/32 l' n . 

. .  
1. . 3 Metal Section , Segment s  Tolerance s 

': ', � � 'r: '��� 
. . .  - -�� .. " "'10. . ' _ 

" 

All metal sections , commutator segment s , commutator . �r"s. :. 
and segment blanks etc . ,  the scaled dimer:s ions should ¥ .. :f!f·?�:;-:� 

fol1'6ws unle ss otherwi se noted on the draw�ng . ; - '�J: � " : �� .•. : . 

Fractions------ --± 1/64 
Decimal s------- --±.02 

. .  � .... . , 

DIST . 

,.-" ; ....... . ... � 
" 1 ,  _ ___ .• L_ 

. -\ 

.;;ii�i�.:�;i ; .�j� -.---



 

1.0 ALTERNATIVE MATERIALS 
The material identified on the face of the drawing or in the 

specification is the preferred material. In the event the 

specified material is not available or economically viable, 

alternative materials may be used provided that the proper 

deviation process is followed. 
Refer to Specification B50E205, Global Alternative Materials, for 

a list of metallic materials which may be used in lieu of a 

specific material identified by the drawing or parts list unless 

specifically prohibited by the drawing or part specification. 

B50E205 and QSP 7.4.6-11, Supplier Deviation Request, define the 

deviation process. 
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