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1. PURPOSE. To provide a general description of the Loran-C 
   Navigation System and an introduction to its use. 
 
2. DIRECTIVES AFFECTED. The Loran-C User Handbook,  
   COMDTINST M16562.3, dated May 1980 is cancelled. 
 
3. DISCUSSION. The new Loran-C User Handbook is a much more 
   comprehensive edition than the previous one. A Loran-C 
   system decription, use of Loran-C receivers, interference 
   to Loran-C and its effects, nautical charts and tables 
   containing Loran-C information, and updated information on  
   available Loran-C coverage are only some of the topics  
   covered in the handbook 
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The purpose of this book is to provide general information about 
the Loran-C Radionavigation System and to present an introduction 
to its use.  This revision reflects major changes in: 
the Loran-C system, Coast Guard operational technology, and Loran 
receivers.  The book also includes information for aviators and  
terrestrial users. 
 
Navigators are cautioned never to place total reliance on any 
single aid to navigation.  Because no system is reliable 100% of 
the time, navigators should use all available navigation 
information, and be knowledgeable with the capabilities and 
limitations of each. 
 
This revised publication was made possible through the efforts of 
the U.S. Coast Guard Auxiliary and specifically, Mr. L. Daniel 
Maxim, DVC-ED, Auxiliary Department of Education.  The work 
conducted by the Coast Guard Auxiliary was instrumental in the  
completion of this publication and is greatly appreciated. 
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                  COMMANDANT (G-NRN-1)                             
                  2100 SECOND ST SW 
                  WASHINGTON, DC  20593-0001 
                         
 
                         
 
                  Table of Contents 
 
 
Chapter I: Introduction and Overview 
 
  
   Background: The "Green Book" ..................................I-1 
 The New Handbook Edition: More Than Just the Cover Has Changed...I-1 
   Introdution....................................................I-2 
   What is Loran?.................................................I-2 
   Comparison of and Relationship of Loran-C to  
     Other Radionavigation Systems................................I-4 
     --Omega......................................................I-5 
     --Global Positioning System (GPS)............................I-6 
     --Marine Radiobeacons........................................I-9 
     --Transit....................................................I-10 
     --Summary....................................................I-10 
   Simplified Principle of Loran-C Operation......................I-10 
   Components of the Loran System.................................I-13 
   A Brief History of Loran.......................................I-14 
  
Chapter II: The Loran-C System: A More Detailed View 
 
   Introduction..................................................II-1 
   Loran Transmitters, Chains, and Some Basic Definitions........II-1 
      --Signal Characteristics and Some Important Definitions....II-3 
      --Chain Configuration......................................II-4 
      --Other Definitions........................................II-7 
   Hyperbolic System: A Second Look..............................II-7 
      --Hyperbolic Geometry On a Plane...........................II-7 
      --Equivalence Between Distance and Time....................II-10 
      --More Exact Calculations..................................II-13 
      --Primary Phase Factor (PF)................................II-13 
      --Secondary Phase Factor ..................................II-13 
      --Additional Secondary Phase Factor (ASF)..................II-14 
      --ASF Tables...............................................II-15 
      --Use of Tables............................................II-15 



   Groundwave versus Skywave Propagation.........................II-18 
   Pulse Architecture and Related Technical Matters..............II-20 
      --Phase Coding.............................................II-22 
      --Blink Coding.............................................II-22 
   Concluding Comments...........................................II-22 
 
Chapter III: Position Determination and Accuracy 
 
   Introduction.................................................III-1 
   Position Determination Using TDs.............................III-1 
   Loran Accuracy...............................................III-6 
   Determinants of Loran-C Accuracy.............................III-8 
      --Stability of the Transmitted Signal.....................III-9 
      --Atmospheric and Man-Made Effects on Propagation.........III-9 
      --Factors Causing Temporal Variability....................III-9 
      --Factors Associated With Spatial Variability.............III-11 
      --Other Factors...........................................III-12 
   System Geometry..............................................III-12 
      --Crossing Angles.........................................III-12 
      --Gradient................................................III-17 
   Brief Remarks on Station Placement...........................III-19 
   Putting it Together: drms....................................III-19 
      --Accuracy vs. Location in the Coverage Area..............III-22 
   Coverage Diagrams............................................III-23 
   Chain Selection..............................................III-25 
   Practical Pointers...........................................III-27 
 
Chapter IV: Receiver Features and Their Use 
 
   Introduction..................................................IV-1 
   Read Your Owner's Manual......................................IV-2 
   Generations of Loran-C Receivers..............................IV-2 
   Features......................................................IV-3 
      --Basic Function:Reception and Display of Position  
        Information..............................................IV-4 
      --Displays.................................................IV-6 
      --Keypad...................................................IV-8 
      --Remote Readout...........................................IV-8 
      --Coordinate Conversion....................................IV-9 
      --Notch Filters............................................IV-9 
      --Integration with Other Systems...........................IV-10 
      --Data Bases...............................................IV-11 
      --Magnetic Variation.......................................IV-13 
      --Power Variation..........................................IV-13 
      --Automatic Alarms and/or Status Indicators................IV-15 
      --Recording SNR Data in the Navigation Log.................IV-16 



   Navigation Features...........................................IV-16 
      --Waypoints................................................IV-17 
      --Cross Track Error........................................IV-17 
   Other Alarms..................................................IV-20 
      --Arrival Alarm............................................IV-22 
      --Boundary (Border) Alarm..................................IV-24 
      --Passing Alarm............................................IV-24 
      --Anchor Watch.............................................IV-25 
   Course and Speed Information..................................IV-25 
      --Velocity Made Good (VMG).................................IV-26 
      --Velocity Towards Destination (VTD).......................IV-27 
   Time Information..............................................IV-28 
   Routes........................................................IV-29 
   Voyage Planning...............................................IV-29 
   Interface With Electronic Charts..............................IV-29 
   Aviation Lorans...............................................IV-29 
   Pitfalls......................................................IV-30 
 
 
 
Chapter V: Practical Aspects of Loran Navigation 
  
   Introduction...................................................V-1 
   TD's Versus Latitude/Longitude: Reprise........................V-1 
   Bias Corrections...............................................V-4 
   Practice Often and in Good Weather.............................V-6 
   Maintain a DR Plot and Cross-Check Fixes.......................V-9 
   Exploiting Partial Information.................................V-13 
   Use of the Route Function......................................V-13 
   Cycle Stepping.................................................V-15 
   Plan Courses and Waypoints Considering Loran-C Accuracy........V-18 
   Preplan Dockside and Cross-Check Data Entry....................V-18 
 
Chapter VI: Loran-C Charts and Related Information 
 
   Introduction..................................................VI-1 
   Loran-C Charts: Third Vital Component of the System...........VI-1 
   Loran-C Overprinted Charts....................................VI-1 
   Rates Printed on NOS Charts...................................VI-2 
   Intervals Between Adjacent TDs and Spacing....................VI-3 
   Rate Designators on NOS Charts................................VI-5 
   ASF Compensation on NOS Loran-C Charts........................VI-5 
   Standard Color Coding for Loran-C TDs.........................VI-7 
   Plotting and Interpolation....................................VI-7 
   Use of Loran-C Without Loran-C Overprinted Charts.............VI-10 
   Local Notice to Mariners......................................VI-12 



   DMA Publications..............................................VI-12 
 
Chapter VII: Installation and Related Matters 
 
   Introduction.................................................VII-1 
   Overall Sequence of Installation Steps.......................VII-1 
   Antenna/Antenna Coupler (AAC) Location.......................VII-3 
   Receiver Location and Mounting...............................VII-5 
   Power........................................................VII-6 
   Ground.......................................................VII-7 
   Preliminary Performance Evaluation...........................VII-7 
   Sources of Interference......................................VII-7 
   Strategies for Noise Reduction...............................VII-9 
   Final Performance Checks.....................................VII-11 
 
Appendix A: Sources of Interference 
 
   Frequency Listings.............................................A-1 
   Alphabetical Listings..........................................A-7 
 
Appendix B: Data Sheets and Coverage Diagrams 
 
  Table B-1.  Positions of Loran-C Transmitters in WGS 84 
              Coordinates.........................................B-1 
  Table B-2.  Positions of Loran-C Transmitters in WGS 72 
              Coordinates.........................................B-5 
  Figure B-1. GRI 9970  Northwest Pacific Chain...................B-7 
  Figure B-2. GRI 9990  North Pacific Chain.......................B-8 
  Figure B-3. GRI 7960  Gulf of Alaska Chain......................B-9 
  Figure B-4.  GRI 5990  Canadian West Coast Chain................B-10 
  Figure B-5.  GRI 9940  U.S. West Coast Chain....................B-11 
  Figure B-6.  GRI 8290  North Central U.S. Chain.................B-12 
  Figure B-7.  GRI 9610  South Central U.S. Chain.................B-13 
  Figure B-8.  GRI 8970  Great Lakes Chain........................B-14 
  Figure B-9.  GRI 7980  Southeast U.S. Chain.....................B-15 
  Figure B-10. GRI 9960  Northeast U.S. Chain.....................B-16 
  Figure B-11. GRI 5930  Canadian East Coast Chain................B-17 
  Figure B-12. GRI 7930  Labrador Sea Chain.......................B-18 
  Figure B-13. GRI 9980  Icelandic Sea Chain......................B-19 
  Figure B-14. GRI 7970  Norwegian Sea Chain......................B-20 
  Figure B-15. GRI 7990  Mediterranean Sea Chain..................B-21 
   
Appendix C: Glossary of Terms.....................................C-1 
 
 
Appendix D: Abbreviations and Acronyms............................D-1 



  
 
Appendix E: Abbreviated Loran-C Bibliography......................E-1 
 
 
Appendix F: Millington's Method 
 
   Introduction...................................................F-1 
   Conductivity - A Key Parameter.................................F-1 
   Calculation of Propagation Delays From Conductivity Data.......F-1 
      --Conductivity Data.........................................F-3 
      --Use of Conductivity Data in Millington's Method...........F-5 
   Computer Implementation........................................F-8 
 
Appendix G: GDOP Explained and Illustrated 
 
   Introduction...................................................G-1 
   Numerical Examples.............................................G-1 
 
Appendix H: Use of Skywaves for Navigation 
 
   Introduction - Skywaves A Boon or a Bane?......................H-1 
   Indications of Skywave Reception...............................H-3 
   Options........................................................H-3 
   Published DMAHTC Skywave Corrections...........................H-4 
   A Numerical Example............................................H-6 
   Questions and Answers About This Example.......................H-7 
   Summary........................................................H-9 
 
Appendix I: Acknowledgements......................................I-1 
 


