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INTRODUCTION TO GAUGE STANDARD 

This Gauge standard has been developed by ABC Group to document best practices and lessons 

learned and convert them into a standard for the design and building of checking gauges. The 

experience from our plants and with various product types was taken into consideration in the 

development of this standard. 

 

The design of a good checking gauge that permits the easy, repeatable and reproducible 

verification of product over time is the best way to ensure we do not produce unnecessary non-

conforming product and our customers continue to receive verified good product from ABC.  

 

This Gauge Standard is designed as a guide for the design and building of checking gauges 

suitable for our product, this guideline is to be considered as a minimum requirement.  Along 

×ÉÔÈ ÏÕÒ ÅØÐÅÒÉÅÎÃÅÓ ×Å ÈÁÖÅ ÔÁËÅÎ ÉÎÔÏ ÃÏÎÓÉÄÅÒÁÔÉÏÎ ÏÕÒ ÃÕÓÔÏÍÅÒȭÓ ÒÅÑÕÉÒÅÍÅÎÔÓ ÁÎÄ ÔÈÅÉÒ 

commonly held standard practices for gauge building. The intent of this document is not to 

include all possible requirements and therefore consultation of specific customer standards or 

requirements with each new project is a must. 

 

4ÈÉÓ ÄÏÃÕÍÅÎÔ ÃÁÎ ÂÅ ÐÒÏÖÉÄÅÄ ÔÏ ÇÁÕÇÅ ÓÕÐÐÌÉÅÒÓ ÁÓ Á ÓÕÐÐÏÒÔ ÉÎ ÍÅÅÔÉÎÇ !"#ȭÓ ÒÅÑÕÉÒÅÍÅÎÔ 

for checking gauge designs and builds. 

 

The ABC Quality Department has taken on this initiative and as with all our standards we will 

ÒÅÖÉÅ× ÔÈÉÓ ÄÏÃÕÍÅÎÔ ÏÎ ÁÎ ÁÎÎÕÁÌ ÂÁÓÉÓ ÔÏ ÃÏÎÔÉÎÕÁÌÌÙ ÉÍÐÒÏÖÅ ÉÔȢ %ÖÅÒÙÏÎÅȭÓ ÃÏÎÔÒÉÂÕÔÉÏÎÓ 

from their own lessons learned and best practices are welcome.  

 

I want to thank the team, including some of the BU, Design Engineering, Industrial Design, 

Plants and other support groups for their dedication, time, knowhow, talent and skill that went 

into developing this document. 

  

Hilda Ellard  
Director of Quality 
Hilda.Ellard@abcgrp.com 
 

Sam Tweneboah 
Project Leader - Senior Quality Engineer  
Sam.Tweneboah@abcgrp.com 

ABC Group Inc. 
2 Norelco Drive 
Toronto, Ontario 
M9L 2X6. Canada 

416-246-1782 
www.abcgroupinc.com 

 
 

mailto:Hilda.Ellard@abcgrp.com
http://www.abcgroupinc.com/
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DEFINITION OF TERMS 

The following terms are defined to clarify this Gauge Standard. 

 

a) Checking Fixture refers to a piece of equipment used to hold a part in a fixed positon for 

CMM Checks or other. It is sometimes referred to as CMM Fixture. 

b) Checking Gauge refers to a piece of equipment used as an inspection tool which would 

help make decision of the quality status of a product. 

c) Modification is defined as any changes made to the Checking Gauge/ Fixture or its 

documents due to ABC Group or OEM directed change, repair or correction. 
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SAFETY AND ERGONOMIC REQUIREMENTS 

 

SAFETY: 

The Gauge Supplier must take all necessary steps to avoid safety incidents on the Fixture or and 

Checking Gauge. The following safety requirement is the minimum safety expectation of ABC 

Fixture or Checking Gauge Suppliers. If there is any deviation from this minimum safety 

requirement it is the responsibility of the Supplier to consult ABC Representative for written 

approval. 

1. The entire gauge must be free of sharp edges / burrs. 

2. No pinch points allowed. Use Clamps with no pinch points. 

3. Toggle Clamps and hinged drops must have mechanisms installed that prevent free 

falling onto the operator. Examples of such mechanisms are handle stops, toggle clamp 

lockout and hinge drop lockout. 

4. The Supplier must make an effort to ensure that any removable detail does not exceed 

40 lbs. In the case where the weight exceeds 40 lbs, assist devices such as counter 

balances must be used. 

 

PLEASE NOTE THE FOLLOWING WEIGHT RESTRICTIONS OF ABC GROUP 

CHECKING FIXTURES AND GAUGES: 

Á Weight less than 40 pounds must have two (2) handles installed. 

Á Weight greater than 40 pounds but less than 65 pounds must have four (4) handles 

installed. 

Á Weight greater than 65 pounds but less than 300 pounds must have a dedicated cart or 

table with casters. 

Á Weight greater than 300 pounds must have an eyebolts or forklift sleeves installed. 

 

ERGONOMIC: 

Gauge Suppliers are required to design and build good ergonomics into the gauge. ABC is a 

Global Company and it is the SuppliÅÒȭÓ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙ ÔÏ ÂÕÉÌÄ ÔÈÅ ÇÁÕÇÅ ÂÙ ÃÏÎÓÉÄÅÒÉÎÇ ÔÈÅ 

following for the final Operator of the Gauge. 

Á Arm reach 

Á Work Envelope 

Á Arm elevation 

Á Work forces of the final destination of the Checking Gauge. 

Á Motion, including bending and twisting 

Á Right hand versus left hand 

The gauge must be user-friendly to the Operator to prevent or minimize unnecessary motion 

and bad posturing. 
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QUOTATION REQUIREMENTS 

1. Each gage quotation must contain the following information: 

Á ABC Program Name 

Á Part description 

Á Part Engineer Level 

Á Detailed description of the gauge requirements. 

Á All deviations from the quotation must be specified. 

Á Itemized cost 

Á Design 

Á Build 

Á Third Party Certification (if applicable) 

Á Gage R&R 

Á Quotation total cost 

Á Detail timeline that meets ABC APQP Gauge Timeline. 

 

2. 4ÈÅ 3ÕÐÐÌÉÅÒȭÓ ÑÕÏÔÅ ÍÕÓÔ ÒÅÆÌÅÃÔ ÍÁÔÅÒÉÁÌ ÔÙÐÅÓȟ ÉÎÃÌÕÄÉÎÇ ÁÎÙ ÒÅÃÙÃÌÅÄ ÍÁÔÅÒÉÁÌȢ 0ÌÅÁÓÅ 

specify when any recycle material is to be used.   

 

3. Selection of Build Materials  

When selecting build materials for Gauges, checking surfaces, the Supplier should 

consider:  

Á Cost  

Á Durability requirements based on fixture use and conditions  

Á Construction methods  

Á Shape and area of checking surface on fixtures 

Á Environmental conditions 

Á Weight limitations and restrictions (Please refer to weight restrictions of ABC 

checking gauges and fixtures).  

 

Checking Gauges and Fixtures need to be robust enough to maintain Dimensional 

Integrity during the life cycle of the program.  

 

Use steel or aluminum for risers, support members and brackets of N/C machined 

fixtures and checking details, this decision should in part, be based on the following 

factors: vehicle volumes, material cost, structural requirements, weight, ability to 

machine and corrosion resistance. 
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4. Any assumptions and /or exceptions that affect cost and timing must be clearly 

identified on the quotation. 

 

5. The Checking Fixture or Gauge design information is the property of ABC Group or their 

Customer. It is required for the Gauge Supplier to send the 3D and 2D CAD data in native 

format (i.e. Solid Works, Mechanical Desktop Pro-E Catia V5, NX) of the Checking Fixture 

or Gauge or both to ABC Group Inc. using the following address.  

 

designer@abcgrp.com 

For File transfer please use ABC Group webftp: 

https://webftp.abcgroup.ca/  

 

If the Supplier need any help to send the data please consult the ABC representative for 

the Project. 

  

https://webftp.abcgroup.ca/
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CHECKING FIXTURE/GAUGE DESIGN REQUIREMENTS 

 

A - DESIGN CONCEPT 

4ÈÅ $ÅÓÉÇÎ #ÏÎÃÅÐÔ ÍÕÓÔ ÓÈÏ× ÔÈÅ Ȱ'ÁÇÅ )ÎÔÅÎÔȢȱ )Ô ÓÈÏÕÌÄ ÒÅÆÌÅÃÔ ÔÈÅ '$Ǫ4 ÓÃÈÅÍÅȟ ÃÕÓÔÏÍÅÒ 

requirements, and any special requirements reviewed during the quotation stage. The design 

concept shall consist of a minimum of a sketch and a written description of the gauge with 

sufficient detail in order that the gauge design concept could be better communicated. The 

design concept should not be as detailed as a complete design, but it should include the 

following information:  

 

1. The part position in relationship to the gauge base. Body position (The positioning of the 

part in the gage in the identical orientation the part will have in the final vehicle 

assembly.) is preferred; however, other orientations may be appropriate to maximize 

part/gage usage (e.g. first-use position). 90 degree Increments should be used when 

deviating from body position. Please note that any deviation from orientating the part in 

body position must be approved by ABC Project Representative and or Quality Engineer. 

 

2. Location of datums should be shown.  A datum scheme consistent with the specified 

Geometric Dimensioning and Tolerance may require multiple attaching schemes. 

 

3. Approximate base size and detailed devices for supporting the part. 

 

4. Location and orientation of clamps, and proposed clamping techniques (e.g., standard 

clamping and / or using fasteners) 

 

5. Details and devices for inspection of features such as:  

Á KPCs (Key Product Characteristic), PQCs (Product Quality Characteristic),  

Á Feature lines 

Á Functional holes 

Á Historic areas of high process variability 

 

6. Acceptable construction materials based on gauge usage and environment to ensure 

functionality, repeatability, and reproducibility throughout the length of the part 

program. The concept review and approval DOES NOT give the authority to order gage 

materials. Approval of the gage design authorizes the ordering of materials and 

components. If gage materials have been ordered prior to final design approval, and 

changes are made to the gage design that affect these materials, the material costs for 

the unusable stock will be absorbed by the Supplier. 
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7. Mating or adjacent part representations or features, where applicable. 

 

8. The X, Y, Z location(s) on product features where SPC data will be collected to monitor 

KPCs and PQCs shall be reviewed and approved by the ABC representative. 

 

9. The Gauge Supplier must receive a written note from ABC Quality or Project Engineer 

indicating whether concept approval by Customer is required or not. If Concept 

Approval is required by customer or ABC representative, the part supplier shall obtain 

Concept Approval prior to initiating the gauge design process.  Any change which may 

occur during the gauge procurement process that has significant impact on the original 

concept should be reviewed with the customer or ABC representative. 
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 B - GAUGE DESIGN 

The checking gauges used to check the fit, form, and function of the part to the vehicle will be 

designed in a cooperative effort between the Supplier, customer, and ABC representative.  

Based on commodity differences and plant location differences, any specific requirement could 

be requested by the customer and ABC Representative. The Design source shall refer to the 

design concept and the written description provided in the Statement of Requirements (SOR) 

or in the Technical Review as the controlling expression of the design. If this information was 

ÎÏÔ ÓÕÐÐÌÉÅÄ ÉÎ ÔÈÅ 3/2 ÏÒ ÁÔ ÔÈÅ 4ÅÃÈÎÉÃÁÌ 2ÅÖÉÅ×ȟ ÉÔ ÉÓ ÔÈÅ 3ÕÐÐÌÉÅÒȭÓ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙ ÆÏÒ 

obtaining it from the ABC representative in order to support the program deliverables. 

 

1.  The gage design is intended to be an accurate representation of the gage. It should 

reflect how the gage will be constructed and must include the basic information such as, 

base size and type, part orientation, location, size and orientation of all stanchions, 

details and clamps, size and location of datums, location of flush rails / feeler rails, and 

location of SPC ports. It must have all necessary section cuts to show detail and any 

required blow up sections. Also, all internally manÕÆÁÃÔÕÒÅÄ ȰÏÎÅ-of-a-ËÉÎÄȱ ÃÏÍÐÏÎÅÎÔÓ 

need to be drawn and dimensioned on the design. 

 

2. The environment in which the gage is to be used should be considered when choosing 

the material, slides, pins, clamps, etc. to ensure that they remain functional throughout 

ÔÈÅ ÐÒÏÄÕÃÔ ÐÒÏÇÒÁÍ ɉÉÎÃÌÕÄÉÎÇ ÓÅÒÖÉÃÅ ÒÅÑÕÉÒÅÍÅÎÔÓȢɊ )Ô ÉÓ ÔÈÅ 'ÁÕÇÅ 3ÕÐÐÌÉÅÒȭÓ 

responsibility to inquire the usage location of the gauge and the program life span. 

 

3. All drawings should be full-size, and accurately represent the dimensions shown. In 

addition:  

Á Details shall be completed in all views and must be dimensioned to machined 

surfaces and/or body and/or work lines. 

Á All designs must have an isometric view of the gage on the design. All section views 

shall be referenced by section and sheet number corresponding to the call-out on the 

gage design drawing. (i.e., SEC C-C or 100.0; Sheet 1). 

Á Drawings should include a representation of the part (phantom) shown in its gaging 

position. The stock list shall include all stock sizes, and must identify standard items 

by supplier name and full catalog number. 

Á Gauge design details should be drawn separately from the gauge assembly only 

when needed for build clarification. 

Á All dimensions should be in metric however, the stock list may contain items in 

Standard English dimensions. 
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Á Stock items (i.e., angle brackets, risers, hinge drops, slides, screws, dowels, etc.) 

should consist of standard commercially available materials whenever possible. 

Á Gauge designs must be generated utilizing customer approved software (if it is 

applicable). 

 

 
 

4. The datum scheme(s) shall be applied to the gauge design. The general concept is to 

ÌÏÃÁÔÅ ÔÈÅ ÐÁÒÔ ÉÎ ÔÈÒÅÅ ÄÉÍÅÎÓÉÏÎÓ ÂÙ ÕÓÅ ÏÆ ÄÁÔÕÍ ÌÏÃÁÔÏÒÓ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ ȰÐÒÉÍÁÒÙȟȱ 

ȰÓÅÃÏÎÄÁÒÙȟȱ ÁÎÄ ȰÔÅÒÔÉÁÒÙȱ ÄÁÔÕÍÓȢ υȢ $ÁÔÕÍÓ ÔÈÁÔ ÁÒÅ ÌÏÃÁÔÅd on or near parting lines, 

gates, ejector pins, welds or any similar features must be brought to the attention of the 

responsible Design Engineer. If the datum cannot be re-located, clearance shall be 

provided on the gauge detail to facilitate gage R & R. 

 

5. Datum Hole Locator(s): 

Á Gage pins that are not used as datum locators shall not restrict part movement in any 

direction not specified as a datum. This situation may be addressed by utilizing a 

sliding or movable detail allowing movement in the non-datum direction. The slide, 

however, should be a precision slide in that it must not affect the specified location 

tolerance for the datum locator. 

Á For attribute gaging to take full advantage of allowable tolerances, the part should be 

checked in the gage with datum locators made at Maximum Material Condition 
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(MMC). This locating feature may be attached to a slide or movable detail to allow 

free movement in the non-datum direction. 

Á For variable gaging all datum locators are Regardless of Feature Size (RFS), and shall 

be used to positively locate the part in the datum direction specified. This locating 

feature may be attached to a slide or movable detail to allow free movement in the 

non-datum direction. 

 

6. All datum surfaces and locators must be labeled on the design with the respective GDT 

datum callout. 

 

7. All designs must list all parts (assemblies, subassemblies or versions) that can be 

verified on the gage. Part numbers that are referenced must be the less finish part 

number(s) without color designation. 

 

8.  To ensure consistent dimensional checking from construction to certification, the 

design should include documented start points for base alignment on a coordinate 

measuring device. These points can be tooling balls, pins, blocks, or some other clearly 

identified zones on the base. 

 

9. The design must reflect the coordinate system of  X, Y, Z system. 

 

10. If the part is to be positioned in a different coordinate system than the CAD model (tool 

die draw or work line versus body position), the design must be labeled in a distinct 

manner with the appropriate rotation points and angles to reflect the original position. 

 

11. Consideration for maximum CMM access must be given when designing the clamp type 

and location. Horizontal handle or bayonet type clamps should be used when CMM 

access is a priority. 

 

12. All Pins and Blocks used for part inspection (i.e. go/no-go pin, plug gage, virtual 

condition pin) must be labeled on the design with their respective size as well as the 

calculation(s) used to obtain that size.  

 

13. The design must show the storage locations for removable details or interchangeable 

details, and loose components (SPC Indicator, GO-NOGO pins, and Plug gages). Also, 

when loose details or components are needed, a general note for tethering of the details 

is required to be on the design.  
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14. The design must reflect the proper clearance for dimensional layout inspection.  

 

15. The ABC representative and the Plant APQP Team must meet and approve the initial 

gage design and subsequent design changes. It is recommended that two reviews take 

place ɀ one at or about 50% completion and one at 100% completion. The design does 

not have to be signed at the 50% review, but must be for the 100% review. The ABC 

representative and the Supplier must sign the final design. Other signatures may be 

required, as dictated by the customer design standards and/or the ABC representative. 

)Ô ÉÓ ÔÈÅ 3ÕÐÐÌÉÅÒȭÓ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙ ÔÏ ÎÏÔÉÆÙ ÔÈÅ !"# ÒÅÐÒÅÓÅÎÔÁÔÉÖÅ ÐÒÉÏÒ ÔÏ ÃÏÍÐÌÅÔÉÎÇ 

the design for ABC to state who is required to sign the final design. 

 

16. Design approval gives the authority for the Supplier to order Checking Gauge / Fixture 

materials. If materials have been ordered prior to final design approval and changes are 

made to the gage design that affect these materials, the material costs for the unusable 

stock will be absorbed by the Supplier.  

 

17. All design changes must be recorded in a standard change column on the design. 

 

18. All gage details must be confined within the boundaries of the base, including details 

that move (toggle clamps, hinge drops, etc.) 
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19. Operator instructions and/or a sequence of operations on the use of the gauge shall be 

shown on the completed design. The use of multilingual operator instructions must be 

considered where applicable. 
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GAUGE BUILD REQUIREMENTS 

 

A - BASES  

1. All fixture details including fixture bases, datums, and inspection details shall be 

manufactured using the recommended specifications. Deviation need to be approved by 

ABC Representative. 

 
It is the responsibility of all ABC Group Suppliers to ensure that the base of a checking 

gauge meet the flatness, parallelism and the profile of a surface tolerances as specified 

below.  

 

The datum Scheme for these base measurements  is defined as the base bottom as it 

sits in the horizontal position. 

 

 
 

Note: All dimensions should be in metric however, the stock list may contain items in 

Standard English dimensions. 

 
2. All edges must be machined square and beveled.  

 

3. The base must have the J-Corner identified.  

 

4. All Tooling plate bases smaller than 200 inches square require four (4) jig feet, at each 

corner. Bases between 200 inches square and 400 inches square require five (5) jig feet, 

one at each corner and one in the center. Bases larger than 400 inches square a cast 

aluminum base is required. A welded steel base may be used with the approval of the 

ABC Group representative.  

 

5. 4ÏÏÌÉÎÇ ÐÌÁÔÅ ÂÁÓÅÓ ÍÕÓÔ ÂÅ Á ÍÉÎÉÍÕÍ ÏÆ ρȱ ÔÈÉÃËȢ  

 

6. Cast aluminum, welded aluminum or steel bases must be stress relieved.  
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7. All bases mÕÓÔ ÂÅ ÏÆ ÕÎÉÆÏÒÍ ÔÈÉÃËÎÅÓÓȢ )Ô ÉÓ ÔÈÅ 3ÕÐÐÌÉÅÒȭÓ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙ ÔÏ ÉÎÓÐÅÃÔ ÔÈÅ 

base for uniformity before construction. If the gage is constructed and the base is found 

to be varying in thickness, the base will have to be replaced and reconstructed at the 

expense of the Supplier.  

 
 GENERAL GUIDELINES ARE AS FOLLOWS:  

A. All datums used to position the part in the gage are to be located in the gage within +/- 

0.10 mm. 

 

B. All fixture details such as check pins and bushings, details used for electronic measuring 

devices, etc. which check part features are to be located within +/- 0.10 mm. 

 

C. Surface contour features for in-line/feeler checks are to be within +/ - 0.15 mm. 

 

D. Trim line features for in-line/feeler checks are to be within +/ - 0.15 mm. 

 

E. Templates are to be within +/ - 0.25 mm. 

 

F. Sight checks are to be within +/- 0.50 mm. 

 

G. When certain part features drive deviations from the above specifications, the 1/10th 

rule can be utilized for fixture tolerance. Ten percent of the tolerance specification 

indicated on the part. 

 

H. Drawing for the particular part feature can be used for build tolerances. 

 

I. A metal identification tag shall be affixed to each fixture with the following information 

at a minimum and updated as required: 

Á Part name(s). 

Á Less finish part number(s). 

Á Engineering change level. 

Á Part Math Data Level 

Á Product line, year, and usage. 

Á Build source name. 

Á Ȱ0ÒÏÐÅÒÔÙ ÏÆ ØØØØØØØØØɉ!"# #ÕÓÔÏÍÅÒɊȢȱ 
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If the fixture is utilized to inspect additional parts or assemblies, a separate tag containing the 

drawing numbers, engineering levels, and dates may be required. All tagging must be 

multilingual, if required  

IDENTIFICATION OF TOLERANCE PLATES 

All tolerance plates should identify the corresponding part number. 
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B - TOOLING BALLS/TOOLING HOLES  

1. Three (3) Tooling balls or Tooling holes must be located and identified with the start 

coordinates on the base of the gage. These features will be used to establish the origin of 

the fixture for certification and part layout.  

 

2. Tooling ball size will be 0.500 inches Tooling hole size will be a minimum of 10 

millimeters.  

 

3. Each Tooling ball must have a protective cover. The cover must not interfere with the 

start coordinate labels. 
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C - RISERS AND STANCHIONS  

1. The risers and stanchions must be attached to the base securely with a minimum of two 

(2) dowels and two (2) cap screws unless specified in the design as a removable detail.  

 

 
 

2. Risers and stanchions may be relieved or cut away in certain areas to gain access to the 

part ÆÏÒ ÄÉÍÅÎÓÉÏÎÁÌ ÉÎÓÐÅÃÔÉÏÎȢ )Ô ÉÓ ÔÈÅ 3ÕÐÐÌÉÅÒȭÓ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙ ÔÏ ÅÎÓÕÒÅ ÔÈÅ ÁÒÅÁɉÓɊ 

that are removed do not affect the integrity or stability of the gage.  
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D - DETAILS  

1. All details must be attached to the base securely with dowels and cap screws. It is the 

3ÕÐÐÌÉÅÒȭÓ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙ ÔÏ ÅÎÓÕÒÅ ÔÈÁÔ ÔÈÅ ÃÏÒÒÅÃÔ ÑÕÁÎÔÉÔÉÅÓ ÏÆ ÄÏ×ÅÌ ÁÎÄ ÃÁÐ ÓÃÒÅ×Ó 

are used. If the quantity is substandard, the Supplier must fix or replace the detail 

without costs to ABC Group.  

 

2. All datums, inspection details, clamps, and interchangeable details shall be identified on 

the fixture in a visible location as shown on the design.  

 

3. The use of shims or shim stock is not an acceptable practice in the construction of ABC 

ÏÒ !"#ȭÓ #ÕÓÔÏÍÅÒÓ ÃÈÅÃËÉÎÇ ÆÉØÔÕÒÅÓȢ 

 

4. Details used as net surfaces must be made of steel. Steel plates located on aluminum 

details may be used.  

 

5. Flush rails, feeler rails and sheet metal representations must be constructed of 

aluminum or fixture plank. Fixture plank must be sectioned into details no larger than 

400 mm in length each.  

 

6. A 6 mm gap distance is to be used, unless otherwise specified by the ABC representative 

customer gage build standards.  

 

7. All net details that net around the area of a hole or cutout in the part must have CMM 

probe clearances  cut into the detail. These clearances must be a minimum of five (5) 

mm deep and two (2) mm bigger than the part feature.  

 

8. We recommend that all loose and interchangeable details such as hand knobs, Plug 

gages, and check pins shall be permanently attached to the fixture using Car-Lane cable, 

plastic coil or retractable spring-loaded cases with cable lockouts depending on the 

quantity and location of attachments.  The use of self-storing (restrained) devices or 

recoil type cables are recommended. Chains are not recommended. 
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9. All noncircular plug gages must be keyed for orientation.  

 

10. Unless otherwise specified by the customer, a plug gage located in a bushing and 

clamped on top will be the method to represent a screw or fastener pin .  

 

11. When a single point datum target is required, a tooling ball must be used. The associated 

clamp must be adjusted to not deform the part.  

 

12. Each feeler rail must have an associated go/nogo feeler pin that reflects the proper 

tolerance.  

  
























































