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Introductions 

ÅGary La Gray 

ïSenior Manager, Tool Services,  
Lockheed Martin Aeronautics, Fort Worth 

ÅBuddy Wright 

ïEnterprise Subject Matter Expert, 
Lockheed Martin Aeronautics 
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Introduction to Lockheed Martin 

ÅVideo Presentation 

ïF-35 Flight Tests 
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Overview 

ÅExample of How Tool Control Is Directly Related to 
FOD Control 

ÅDescription of Tool Control Methods Used at 
Lockheed Martin 
ïPast to Current to Future Initiatives 
ïDeficiencies and Resolutions That Drive Innovation 

ÅTool Control Methods That Support Preventability and 
Accountability 
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F-16 FOD Incident 

ÅWorker Inspected Engine Inlet Using Mirror During 

Preflight Inspection 

ÅPilot Started Engine and Workers Noticed Sparks 

From Engine Exhaust, Which Was Disregarded 

ÅMetal Piece Found Behind Aircraft After Shutdown 

ÅPieces Matched Inspection Mirror 

ÅWorkers Admitted They Did Not Perform Tool 

Inventory After Inspection and During Shift Change 

ÅEngine Analysis Determined That Over 60 Fan 

Blades Were Damaged and Required Replacement 
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F-16 FOD Incident 

Missing Inspection Mirror From Tool Drawer 
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F-16 FOD Incident 

Inspection Mirror ï Before 
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F-16 FOD Incident 

Inspection Mirror ï After 
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F-16 FOD Incident 

Damage Caused by Inspection Mirror 
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Tool / FOD Control 

ÅWhile FOD Can Be Any Foreign Object, Tools Are an 

Obvious Culprit 

ÅLockheed Martin Has Embraced Positive Tool Control 

as a Requirement To Control FOD 

ÅTool Control at Lockheed Martin Aeronautics Has 

Evolved Over the Years.  

ÅAs Failures and Shortcomings Became Apparent, 

Process Improvement and Technology Solutions 

Were Required 
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Personal Tools 

Each Employee Is 

Responsible for 

Providing Tools and 

Tool Control.  

Verification of Tool 

Inventory Is Manual 

Future  

Evolution of Tool Control 
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Employee Owned Tools 

ÅEmployees Required To Provide Their Own Tools  

ÅInventory Control and Verification Was Basically 

on the ñHonor Systemò 

ÅIf a Tool Was Lost, It Could Simply Be Replaced 

by the User 

ÅNo Standard Bill of Material for Employee-Owned 

Tools 

ÅAn Attempt To Identify Each Tool to the User Via 

Etching Proved To Be Ineffective 
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Employee Owned Tools 

ÅShortcomings 

ïNo Standard Bill of Materials to Inventory Against 

ïTools Cannot Be Tracked Back to the User 

ïTools Can Be Easily Replaced Without Notification 

 

ÅProposals To Address Shortcomings 

ïCreate Toolboxes With Standard BOMs 

ïCompany Provides Tools 

ïCreate Method for Accountability 
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Personal Tools 

Chit-Controlled CTKs 

Tools Are Provided in a 

Consolidated Tool Kit and 

Issued Via Chit. Beginning 

and End-of-Shift Audits 

Are Required   

Current  

Evolution of Tool Control 

Each Employee Is 

Responsible for 

Providing Tools and 

Tool Control.  

Verification of Tool 

Inventory Is Manual 
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Consolidated Tool Kits (CTKs) 

ÅCompany Owned Tools 

ÅCTKs Built To Support Specific Work Areas 

ÅCTK Number Etched on Each Tool 

ÅEmployees Required To Checkout a Tool 

With a Chit 

ÅPhysical Audit of Inventory to the BOM Is 

Performed at Beginning and End of Shift 
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Consolidated Tool Kits (CTKs) 

ÅShortcomings 

ïAll Audits of Inventory Are Manual 

ïChits Are Still Based on the ñHonor Systemò 

ïTools Were Not Uniquely Identified, Like Tools 

in the Same CTK Have the Same Etch Code 

ïTools Are Returned to the Wrong CTK 

ÅProposals To Address Shortcomings 

ïUse Technology To Eliminate Shift Audits 

ïEliminate Tool Chits and Create Electronic 

Checkout Records 

ïUniquely Identify Each Tool 
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Personal Tools 

Chit-Controlled CTKs 

RFID Enabled ADUs 

Each Employee Is 

Responsible for 

Providing Tools and 

Tool Control.  

Verification of Tool 

Inventory Is Manual. 

Future  

Individual Tools Are Digitally 

Issued to the Employee and 

Reported Automatically. End-of-

Shift Audits Are Handled by a 

Delinquent Tool Report. Accurate 

Tool Usage Data Is Collected. 

Evolution of Tool Control 

Tools Are Provided in a 

Consolidated Tool Kit and 

Issued Via Chit. Beginning 

and End-of-Shift Audits 

Are Required   
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Automated Dispensing Units (ADUs) 

ÅCompany Owned Tools 

ÅEach Tool Is Uniquely Serialized 

ÅEach Tool Checked Out Via 

ïUnique RFID Tag Attached to Item 

ïUnique RFID Tag Assigned to a Toolôs Location 

ïLocker or Carousel Mechanism (Non-RFID) 

ïWeight Controlled Scales (Non-RFID) 

ÅADUs Require Users To Authenticate Via ID Badge  

To Ensure Proper Permission To Access a Toolbox 

ÅAuthentication Is Equivalent to an ñElectronic Chitò 
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Automated Dispensing Units (ADUs) 

ÅSystem Manages Checkout 

Records for Each Tool, To 

Determine What Is 

Removed or Returned to a 

Box for Each User 

ÅSystem Utilizes Checkout 

Records and RFID Status  

To Audit Toolbox After  

Each Transaction 

ÅSystem Sends Automated 

Reports to Supervision for 

Delinquent Tools at the 

End of Every Shift 
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Automated Dispensing Units (ADUs) 

ÅShortcomings 

ïComputer Based ï if the Network Goes Down, 

Toolboxes Go Down and Manual Process Are 

Employed 

ïTags Can Be Damaged, or Otherwise Read Poorly 

ïDirect Tagging Is Not Always Practical, i.e., Sockets 

ÅProposals To Address Shortcomings 

ïDiscussions With Hardware / Software Vendor To 

Improve Stability or Work Around Network Issues 

ïTag Technology Is Evolving and Improving. 

Lockheed Is Promoting Change and Implementing 

Newest Proven Technology 
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Types of ADUs Used at LM Aero 

ÅRFID Cabinets 

ÅRFID Tool Drawers 

ÅRFID Portals 

ÅCarousel Units 

ÅWeight-Activated 

Units 

A11-35406_21 



A11-35406_22 

Cabinets 

ÅRFID Cabinet 

ïUser Access Granted 

at Crib Level 

ïPassive Issue 

ïSerialized Kits 

ïDirectly Tagged 

Items 
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Tool Drawers 

ÅRFID Tool Drawer 

ïUser Access Granted 

at Crib Level 

ïPassive Issue 

ïHand Tools 

ïItems Not Readily 

Tagged Directly 
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Portals 

ÅRFID Portal 

ïUser Access Granted 

at Crib Level 

ïPassive Issue 

ïLarge, Directly  

Tagged Items 

ïControlled Access  

To Non-Tagged Items 

ïActs as a Self-Service, 

One-Stop Crib 


