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SECTION 1.0:  INTRODUCTION 

1-1 PURPOSE 

The purpose of this Manufacturing Operation Instruction is to provide 
manufacturing with workmanship standards and mechanical manufacturing 
requirements which are not included in an engineering drawing or specification. 

1-2 SCOPE 

This standard applies where East/West design drawings or purchase orders invoke 
its use. 

1-3 REFERENCES/EXHIBITS 

See figures and tables depicted herein. 

1-4 RESPONSIBILITIES / (GENERAL) 

1-4.1 Quality Assurance Engineering is assigned guardian ship of this document 
for configuration control purposes.  Quality Engineering shall approve all 
revisions to this document.  

1-4.2 Design Engineering shall approve all revisions to this document. 

1-4.3 Manufacturing Engineering shall approve all revisions to this document. 

1-4.4 Manufacturing shall approve all revisions to this document. 

1-4.5 Sub contractors are responsible to work within the parameters of this 
specification when it is called out on the engineering drawing or East/West 
purchase order.  Sub contractors shall notify East/West of any conflict between 
purchase order revision and drawing revision.  Sub contractors shall alert 
East/West to any discrepancy found on East/West drawing or conflict with any 
requirements imposed by documentation or process. 

1-5 REFERENCES / MATERIAL REVISIONS / PROCESS REVISIONS 

1-5.1 DRAWING VS. THIS STANDARD 

In the event of a conflict between this standard and the engineering drawing, 
the engineering drawing shall take precedence.  In the event of a conflict 
between this standard and a process specification or a manufacturing 
specification, the specification shall take precedence.  

1-5.2 REVISION STATUS / BILLS OF MATERIAL  

Unless otherwise specified on the Engineering Drawing, all bills of materials 
shall be to the revisions specified or later. If no revision is specified the 
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guideline for revision basis shall be the revision in effect at the time of original 
drawing sign off. Superseding lineage of specification is acceptable without 
review. 

1-5.3 OUTSIDE PROCESSES / REVISIONS 

All outside processes such as electroplating, welding, anodizing, etc., shall be 
certified or qualified per applicable East/West, Military or Industry specification.  
Revisions of processes performed, shall be to the revisions specified or later.  
If no revision is specified, the guideline for revision basis shall be the revision 
in effect at the time of original drawing sign off. Superseding lineage of 
specification is acceptable without review. 

1-5.4 GEOMETRIC TOLERANCING  

Geometric characteristic symbols shown herein are for reference only. 

 

1-6 TERMS AND DEFINITIONS. 

1-6.1 ANGULAR MEASUREMENT 

Generally expressed in degrees of a complete circle divided into 360 degrees.  
Parts of a degree are expressed in minutes (ó) and parts of minutes are 
expressed in seconds (ñ) 

60 Minutes =  1 Degree 

60 Seconds = 1 Minute 

1-6.2 BASIC DIMENSIONS 

The exact dimension from which all permissible tolerances are noted. 

SYM.  X.XXX ABBREVIATION :  BSC       

 

1-6.3 BEND RELIEF 

A bend relief is a hole, saw cut, slot, etc., that is at or adjacent to the 
immediate area of the bend(s) and permits the metal to ñmoveò during the bending 
operation. 
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NOTE: Bend reliefs shall not be closed and sealed by welding unless specifically called 
for on the engineering drawing. 

 

1-6.4 BREAK CORNER AND / OR EDGE 

A removal of material from corners and /or edges. 

  

1-6.5 BURR 

A burr is an undesired displacement of material caused by tools used in the 
manufacture of parts. 

 

1-6.6 CHAMFER 

Chamfer is used to describe an angle, cut or formed, on the edge or corner of 
a part.  ABBREVIATION:  CHAM 
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1-6.7 CONCENTRICITY 

Concentricity is a condition in which two or more regular features (such as 
cylinders, cones, spheres, hexagons, etc.)  in any combination have  a 
common axis of rotation. 

 

1-6.8 DATUM 

Points, lines, planes or cylinders and other shapes assumed to be exact for the 
purposes of computation from which the other features of a part may be established. 

 

1-6.9 DATUM TARGET 

A specified point, line or area on a part used to establish a datum. 

 

1-6.10 DEBURRING 

The removal of sharp edges, corners or burrs. See paragraphs 1-6.4 and 1-6.5 

1-6.11 ECCENTRICITY 

A condition where the axis of a particular feature is parallel to, but offset from, the 
axis of another feature. 
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1-6.12 FIT 

The tight or loose condition that exists between mating parts. 

1-6.13 FINISH  (SURFACE TEXTURE) 

The texture (roughness or smoothness) of a surface as measured by surface finish 
measuring instruments. 

1-6.14 FLATNESS 

The condition of a surface having all features in one plane. 

1-6.15 FLATNESS TOLERANCE 

Expressed as the maximum total variation (tolerance) of the surface from a standard 
reference surface (datum plane ). 

 

 

1-6.16 FULL INDICATOR MOVEMENT 

The total movement of the indicator when applied to a surface.  The terms full 
indicator reading (FIR) and total indicator reading (TIR) are replaced by full indicator 
movement (FIM). 

1-6.17 MEAN DIMENSION 

Halfway between high and low limits. 
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1-6.18 MICROINCH 

One-millionth (.000 001) part of the U.S. customary inch. 

1-6.19 NOMINAL DIMENSION 

See basic dimension ï Para. 1-6.2 

1-6.20 NOMINAL SIZE 

The designation used for the purpose of general identification.  

1-6.21 LAY 

The direction of the predominate surface pattern produced by tool marks or grain of 
the surface determined by the production method used. 

1-6.22 PARALLELISM 

The condition of a surface or axis equidistant at all points from a datum surface or 
axis. 

 

1-6.23 PARALLELISM TOLERANCE 

A tolerance zone defined by two planes parallel to a datum plane or axis   within  
which all elements of the surface must lie. 
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1-6.24 PERPENDICULAR (PERPENDICULARITY) 

A surface or axis at a right angle (90 degrees) to a datum plane or axis. 

 

1-6.25 PERPENDICULARITY TOLERANCE 

A tolerance zone defined by two parallel planes perpendicular to a datum plane or 
axis within which all elements of the surface must lie. 

 

1-6.26 PRESS FIT 

A term applied to the assembly of parts with a designed interference.  
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1-6.27 REFERENCE DIMENSION 

A dimension (usually without tolerance) used for information purposes only. A 
reference dimension may be a duplication of an inspectable dimension shown 
elsewhere on a drawing.  

 

1-6.28 RIVET OVER 

A term used to indicate assembly by riveting. 
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1-6.29 ROLL OVER 

A term applied to a controlled deformation of eyelets, hollow point rivets and similar 
hardware by curling over the protruding section of the device. 

1-6.30 ROUGHNESS 

See Finish, Para. 1-6.13. 

1-6.31 ROUNDNESS (CIRCULARITY) 

A condition where all points on a surface of revolution are equidistant from an axis of 
revolution or common center. 

1-6.32 ROUNDNESS ï CYLINDER OR CONE 

All points on a surface of revolution are equidistant from a common axis of 
revolution. 

1-6.33 ROUNDNESS ï SPHERICAL 

All points on a surface of revolution are equidistant from a common center. 

 

 

1-6.34 RUNOUT 

The total movement of a point in contact with an internal or external circular surface 
rotated 360 degrees about a datum axis. See Para. 1-6.16. 
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1-6.35 SPINNING 

Assembly by spinning is accomplished by using a rotating tool, which causes a small 
section of the metal ahead of the tool to flow.  The entire circumference of the spun 
section is forced into final position during a number or revolutions of the tool. 

1-6.36 SPIN OVER 

A term used to indicate assembly by spinning only when this method of assembly is 
required by the design of the part. 

 

1-6.37 SQUARENESS 

The condition of being at right angles (90 degrees) to a line or plane. 

See perpendicular, Para. 1-6.24. 

 

1-6.38 STAKING 

A method of securing an assembly to prevent the start of motion by forcing metal 
across or against the parting line of the parts to be secured with a suitable tool. 
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1-6.39 STRAIGHTNESS 

A condition where an element of a surface or an axis is a straight line. 

 

 

1-6.40 STRAIGHTNESS TOLERANCE ï CYLINDRICAL SURFACE 

 

 

NOTE: Each circular element must be within the maximum-minimum size specified. 

 

1-6.41 STRAIGHTNESS TOLERANCE ï FLAT SURFACE. 

See flatness, Para. 1-6.14. 

1-6.42 SYMBOLOGY 

LOCATION AND FORM 

When symbols are used in lieu of or in conjunction with notes  to indicate location 
and / or form tolerances, they shall be interpreted in accordance with ANSI Y14.5-
1973, except run out.  See Para. 1-6.34. 
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GEOMETRIC CHARACTERISTIC SYMBOLS are shown in the following table: 

  

NOTE: Either symbol means the specified tolerance (full indicator 
movement) applies along the entire length of the surface.  

 

1-6.43 TIR (TOTAL INDICATOR READING) 

See full indicator movement, Para. 1-6.16. 

1-6.44 TYPICAL 

The word typical is used to eliminate the need for repeating the same requirement 
elsewhere on the drawing.  

ABBREVIATION:   TYP 

1-6.45 WAVINESS 

See flatness, Para. 1-6.14.  
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SECTION 2.0:  GENERAL REQUIREMENTS 

 

2-1 ALIGNMENT  

2-1.1 ANGULAR ï KEYWAYS, SLOTS, ETC. 

Unless an angular dimension or ñlocate as shownò is specified on drawing, the 
angular location of keyways, splines, gear teeth, set screw holes, pin holes, 
lightening holes, etc., is optional. 

 

2-1.2 HOLES 

2-1.2.1 UNILATERAL TOLERANCED HOLES 

The alignment specification shall be satisfied if a straight round shaft, having 
diameters equal to the minimum hole diameter specified for each hole minus the 
alignment tolerance, can be passed freely through the holes. 
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INTERPRETATION 

A stepped shaft having diameters equal to .623 and .498 shall pass through 
the holes as shown. 

 

If alignment specification is not shown on the drawing, then the alignment 
tolerance shall be equal to the total diameter tolerances of the two (2) holes, 
which have the least diameter tolerance. 

 

 

2-1.2.2 BILATERAL TOLERANCED HOLES 

If alignment specification is not shown on drawing, the alignment tolerance shall be 
equal to the total diameter tolerances of the (2) holes which have the least 
diameter tolerance. 
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INTERPRETATION -  

A stepped shaft having diameters equal to .619 shall pass freely through the 
holes as shown in the following figure. 

 

2-1.2.3 BETWEEN HOLES 

The governing alignment tolerance is the tolerance between centerline of holes. 

 

 

2-1.2.4 PARALLEL HOLES LOCATED BY A COMMON CENTERLINE  

The axis of each hole along its entire length must lie between two parallel planes 
separated by a distance equal to the alignment specification. If no alignment 
specification is given, then the alignment shall be equal to the tolerance of the 
dimension locating the holes along the centerline.  

 






























































































