TRAINEE GUIDE                                         J-113-0167


Topic 1.6  NAVIGATION
ENABLING OBJECTIVES:

1.6.1 DESCRIBE all Navigation procedures utilized to conduct NGFS.

1.6.2 IDENTIFY the navigation plotting functions requiring coordination with Target Plotter to the detail necessary to perform NGFS preparatory tasks.
2.6.1 PERFORM the navigation plotting functions requiring coordination with Target Plotter to the detail necessary to perform NGFS preparatory tasks.

2.6.2 PERFORM the procedures for plotting own ship’s position to the detail necessary to perform NGFS preparatory tasks.

2.6.3 DEMONSTRATE the procedures for computing own ship’s course made good, own ship’s speed made good, current set, and current drift while conducting NGFS preparatory tasks.

2.6.4 PERFORM the procedures for conduction computer update / computer checks.

TOPIC OUTLINE

A. NAVIGATIONAL MODES

1. Global Positioning System (GPS) – A highly accurate method of determining own ship position using passive satellite triangulation.

2. Navigational Reference (NAVREF) – A highly accurate method  of determining own ship position using an active Fire Control (AN/SPQ-9) RADAR track of a known geographic point.

3. Dead Reckoning – Method of determining own ship’s position and manually predicting own ship’s advanced track and navigation data. 

B. NAVIGATIONAL PROCEDURES

1. Preparations:

a. GLO determines Navigation mode.

b. GLO relays own ships information to plot.

c. True wind direction.

d. True wind speed.

e. Ships latitude.

f. Grid variation.

C. GLOBAL POSITIONING SYSTEM (GPS)

1. WRN-6 (GPS) – Must be set to concur with the operational chart.

2. Determine proper datum (May be found on chart legend).

3. Enter proper datum code IAW table 4-10 Satellite Signals Navigation Set AN/WRN-6V (EE170-AA-OM1-020/WRN-6).

4. MK-86 - Must enter all navigational data to ensure proper equipment operation.

5. Intercomputer communications must be established between the Navigation Sensor System Interface (NAVSSI) and the GFCS MK-86 in order to receive GPS data. 

6. COC Actions:

a. Set GRID SELECT switch to DEAD RECKON.

b. Set WCC Assign to GRID.

c. Determine Chart Offsets.

d. If Operational Chart is WGS-84 Datum, no offsets are required.

e. If not WGS-84, refer to chart header for Coordinate Conversions, East and North corrections. 

f. Determine whether Forced Grid Zone is required.

g. If the spotter’s gunnery chart is the same as the ship’s operational chart, a Forced Grid Zone is not required.

h. If the spotter’s chart is different from that being used for ship’s operations, COC will order a Forced Grid Zone. MK 86 will then compute ship position relative to the spotter's chart.

7. WCC Actions:

a. Enter Grid Offset.

b. Enter Grid Zone (if required).

c. Select DR, Ensure PB lights green.

8. Personnel.

a. Navigation Recorder records and relays all GPS fixes to the Navigation team.

b. Navigation Team (plotters).

1) Plots reference fix, and lay out DR.

2) Plots subsequent fixes, compute Course Made Good (CMG), Speed Made Good (SMG) and relays navigation data to the CIC Supervisor.

3) Course made good - Bearing from Ref Fix to most current fix.
4) Speed made good - Distance from Ref Fix to most current fix divided by time elapsed.

5) Lay out Advanced track as directed by CIC Supervisor.

c. CIC Supervisor:

1) Records navigation values received Navigation Plotter.

2) Determines navigational data to be used for the advanced track.

3) Direct the CIC to lay out an advanced track from the same fix for 10-12 minutes.

4) Validate Advanced Track by pulling grids for future position along Advanced Track and comparing these grids with WCC at designated time.

5) CIC Supervisor monitors the actions of all personnel in CIC and assists where necessary.

D. NAVIGATIONAL REFERENCE (NAVREF) MODE

1. MK-86 – Must utilize the Fire Control Radar (AN/SPQ-9) to track a known geographic feature.

2. Restrictions/Requirements:

a. NAVREF point must be something that can be tracked by the AN/SPQ-9 RADAR.

b. NAVREF point must be located on charts.

3. CIC NAV PLOTTER:

a. Pull 10 digit grids from NAVREF point (center mass).

b. Relay 10 digit grids to COC when requested.

4. COC Actions:

a. Set GRID SELECT switch to NAVREF.

b. Using TWS channel 4, acquire and track the NAVREF point.

c. Set WCC Assign to GRID.

5. WCC Actions: 

a. Enter NAVREF grids as REFERENCE grids.

b. Select DR, ensure PB lights green.

6. Personnel.

a. Navigation Recorder maintains communications with the CIC Team. Records and relays all NAVREF fixes to the Navigation team. This data is taken from COC nixies.

b. Navigation Team.

1) Plot fixes. 

2) Plot reciprocal bearing.

3) Plot range.

4) Lay out advanced track as discussed in GPS.

5) Validate Advanced Track as discussed in GPS.

E. DEAD RECKONING MODE

1. Plotting procedures - are the same as GPS with the addition of SET and DRIFT.  CMG, SMG, Set and Drift are computed after every fix.

2. Set - Direction from DR time to actual fix.

3. Drift - Distance from DR time to actual fix divided by elapsed time.

4. CIC Supervisor Responsibilities:

a. Records navigation values received from CIC.

b. Determines navigational data to be used for the advanced track and computer update.

c. Direct the CIC to lay out an advanced track from the same fix for 10-12 minutes.

d. Update navigation data in the GFCS.

5. GLO relays the following information to Plot:

a. Current set.

b. Current drift.

c. True wind direction.

d. True wind speed.

e. Ship’s latitude.

f. Grid variation.

6. Navigation Plotter, assisted by the Target Plotter, pull ship's grids from the advanced track at the time specified by the CIC Supervisor. (grids are read to 10 digits)

7. CIC Supervisor will record the grids and use the matrix table to determine values to be used for 15 second computer updates with Plot.

8. GLO conducts computer update.

a. Relay to COC "Standby to update ship’s grids, on my mark, ship's grids will be East________, North________, Standby... Mark."

b. Relay grid values every 15 seconds until COC reports "Computer Checks Sat", or "Computer Checks Unsat."

c. If computer checks are unsat, GLO may update ship's information and will conduct another computer update.

9. COC Actions:

a. Set GRID SELECT switch to DEAD RECKON.

b. Set WCC Assign to GRID.

10. WCC Actions:

a. Enter Set and Drift.

b. Enter Ship’s grids.

c. Conduct computer update:

1) Select DR Ensure PB lights green.

2) Select GRID DATA matrix.

3) Compare values displayed to those being called by GLO.

a) 1st check: :15 East Grid rotation.

b) 2nd check: :30 North Grid rotation.

c) 3rd check: :45 East Grid trend/tolerance.

d) 4th check: :60 North Grid trend/tolerance.

4) Tolerance is ( 50mtrs.

11. If ships grids checked “Unsat” or new ship’s information is received, a computer update is conducted.

12. Navigation Update:

a. Navigation Plotters evaluate navigation after GTL and range concurrence have been obtained. 

13. When "End of Mission" is received, CICWS will update ship’s information. If ship’s information has not changed GLO will inform COC that “ship’s information remains the same.”

14. Conduct Computer Check:
a. Should be conducted after each fire mission.

15. Navigation Plotter, assisted by the Target Plotter, will pull ships grids from the advanced track at the time specified by GLO and relay these to the CIC supervisor (grids are read to 10 digits).

16. These grids are recorded by the CIC Supervisor.

17. GLO will pass grids to COC as follows:

a. “Standby to check ships grids, on my mark, ships grids will be East _____, North _____, standby… Mark.” Plot will check these grids for tolerance and report “Computer checks Sat” or “Computer checks Unsat.” (Tolerance is +/- 50 meters.)

b. If ship’s grids checked “Unsat”, or new ships information is received, a computer update is conducted.
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DIAGRAM SHEET 1-6-1PRIVATE 


MK 86 COMPUTER CHECK CHART
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DIAGRAM SHEET 1-6-2    FIND COURSE MADE GOOD, READ DOWN TO SPEED MADE GOODPRIVATE 

╔═══════╦═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╤═══╦══════════════╗
║ SPEED ║000│005│010│015│020│025│030│035│040│045│050│055│060│065│070│075│080│085│   ║    E+  N+    ║
║       ╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║       ║   │175│170│165│160│155│150│145│140│135│130│125│120│115│110│105│100│095│090║    E+  N-    ║
║ MADE  ╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║       ║180│185│190│195│200│205│210│215│220│225│230│235│240│245│250│255│260│265│   ║    E-  N-    ║
║       ╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ GOOD  ║   │355│350│345│340│335│330│325│320│315│310│305│300│295│290│285│280│275│270║    E-  N+    ║
╠═════╤═╬═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╬══════════════╣
║     │ ║  0│  0│  5│  5│  5│ 10│ 10│ 10│ 15│ 15│ 15│ 15│ 15│ 20│ 20│ 20│ 20│ 20│ 20║  15 Seconds  ║
║ 2.5 │E╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║     │ ║  0│  5│  5│ 10│ 10│ 15│ 20│ 25│ 25│ 30│ 30│ 30│ 35│ 35│ 40│ 40│ 40│ 40│ 40║  30 Seconds  ║
╟─────┼─╫───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ 2.5 │N║ 40│ 40│ 40│ 40│ 40│ 35│ 35│ 30│ 30│ 30│ 25│ 25│ 20│ 15│ 10│ 10│  5│  5│  0║  30 Seconds  ║
╠═════╪═╬═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╬══════════════╣
║     │ ║  0│  0│  5│  5│ 10│ 10│ 10│ 15│ 15│ 20│ 20│ 20│ 20│ 20│ 25│ 25│ 25│ 25│ 25║  15 Seconds  ║
║ 3.0 │E╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║     │ ║  0│  5│ 10│ 10│ 15│ 20│ 25│ 30│ 30│ 35│ 40│ 40│ 40│ 45│ 45│ 50│ 50│ 50│ 50║  30 Seconds  ║
╟─────┼─╫───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ 3.0 │N║ 50│ 50│ 50│ 50│ 45│ 45│ 40│ 40│ 40│ 35│ 30│ 30│ 25│ 20│ 15│ 10│ 10│  5│  0║  30 Seconds  ║
╠═════╪═╬═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╬══════════════╣
║     │ ║  0│  5│  5│  5│ 10│ 10│ 15│ 15│ 20│ 20│ 20│ 25│ 25│ 25│ 25│ 30│ 30│ 30│ 30║  15 Seconds  ║
║ 3.5 │E╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║     │ ║  0│  5│ 10│ 15│ 20│ 25│ 30│ 35│ 40│ 40│ 45│ 50│ 50│ 50│ 55│ 55│ 60│ 60│ 60║  30 Seconds  ║
╟─────┼─╫───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ 3.5 │N║ 60│ 60│ 60│ 55│ 55│ 50│ 50│ 50│ 45│ 40│ 40│ 35│ 30│ 25│ 20│ 15│ 10│  5│  0║  30 Seconds  ║
╠═════╪═╬═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╬══════════════╣
║     │ ║  0│  5│  5│ 10│ 10│ 15│ 15│ 20│ 20│ 25│ 25│ 25│ 30│ 30│ 30│ 30│ 30│ 30│ 30║  15 Seconds  ║
║ 4.0 │E╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║     │ ║  0│  5│ 10│ 15│ 20│ 25│ 30│ 35│ 40│ 45│ 50│ 50│ 55│ 60│ 60│ 60│ 65│ 65│ 65║  30 Seconds  ║
╟─────┼─╫───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ 4.0 │N║ 65│ 65│ 65│ 60│ 60│ 60│ 55│ 50│ 50│ 45│ 40│ 35│ 30│ 25│ 20│ 15│ 10│  5│  0║  30 Seconds  ║
╠═════╪═╬═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╬══════════════╣
║     │ ║  0│  5│  5│ 10│ 15│ 15│ 20│ 20│ 25│ 25│ 30│ 30│ 30│ 35│ 35│ 35│ 35│ 35│ 35║  15 Seconds  ║
║ 4.5 │E╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║     │ ║  0│  5│ 10│ 20│ 25│ 30│ 35│ 40│ 50│ 50│ 55│ 60│ 65│ 65│ 70│ 70│ 70│ 75│ 75║  30 Seconds  ║
╟─────┼─╫───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ 4.5 │N║ 75│ 75│ 70│ 70│ 70│ 65│ 65│ 60│ 55│ 50│ 50│ 40│ 35│ 30│ 25│ 20│ 10│  5│  0║  30 Seconds  ║
╠═════╪═╬═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╬══════════════╣
║     │ ║  0│  5│  5│ 10│ 15│ 15│ 20│ 25│ 25│ 30│ 30│ 35│ 35│ 35│ 40│ 40│ 40│ 40│ 40║  15 Seconds  ║
║ 5.0 │E╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║     │ ║  0│ 10│ 15│ 20│ 30│ 35│ 40│ 45│ 50│ 55│ 60│ 65│ 70│ 75│ 75│ 80│ 80│ 80│ 80║  30 Seconds  ║
╟─────┼─╫───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ 5.0 │N║ 80│ 80│ 80│ 80│ 75│ 75│ 70│ 65│ 60│ 55│ 50│ 45│ 40│ 35│ 30│ 20│ 15│ 10│  0║  30 Seconds  ║
╠═════╪═╬═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╬══════════════╣
║     │ ║  0│  5│ 10│ 10│ 15│ 20│ 20│ 25│ 30│ 30│ 35│ 35│ 40│ 40│ 40│ 45│ 45│ 45│ 45║  15 Seconds  ║
║ 5.5 │E╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║     │ ║  0│ 10│ 15│ 25│ 30│ 40│ 45│ 50│ 55│ 60│ 70│ 70│ 80│ 80│ 85│ 85│ 90│ 90│ 90║  30 Seconds  ║
╟─────┼─╫───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ 5.5 │N║ 90│ 90│ 90│ 85│ 85│ 80│ 80│ 70│ 70│ 60│ 55│ 50│ 45│ 40│ 30│ 25│ 15│ 10│  0║  30 Seconds  ║
╠═════╪═╬═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╬══════════════╣
║     │ ║  0│  5│ 10│ 15│ 15│ 20│ 25│ 30│ 30│ 35│ 40│ 40│ 45│ 45│ 45│ 50│ 50│ 50│ 50║  15 Seconds  ║
║ 6.0 │E╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║     │ ║  0│ 10│ 15│ 25│ 35│ 40│ 50│ 55│ 65│ 70│ 75│ 80│ 85│ 90│ 90│ 95│100│100│100║  30 Seconds  ║
╟─────┼─╫───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ 6.0 │N║100│100│100│ 95│ 90│ 90│ 85│ 80│ 75│ 70│ 65│ 55│ 50│ 40│ 35│ 25│ 15│ 10│  0║  30 Seconds  ║
╠═════╪═╬═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╬══════════════╣
║     │ ║  0│  5│ 10│ 15│ 20│ 25│ 30│ 30│ 35│ 40│ 40│ 45│ 45│ 50│ 50│ 55│ 55│ 55│ 55║  15 Seconds  ║
║ 6.5 │E╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║     │ ║  0│ 10│ 20│ 30│ 40│ 50│ 55│ 65│ 70│ 80│ 85│ 90│ 95│100│100│105│110│110│110║  30 Seconds  ║
╟─────┼─╫───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ 6.5 │N║110│110│110│105│100│100│ 95│ 90│ 85│ 80│ 70│ 65│ 55│ 50│ 40│ 30│ 20│ 10│  0║  30 Seconds  ║
╠═════╪═╬═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╪═══╬══════════════╣
║     │ ║  0│  5│ 10│ 15│ 20│ 25│ 30│ 35│ 35│ 40│ 45│ 45│ 50│ 50│ 55│ 55│ 55│ 55│ 55║  15 Seconds  ║
║ 7.0 │E╟───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║     │ ║  0│ 10│ 20│ 30│ 40│ 50│ 55│ 65│ 75│ 80│ 90│ 95│100│100│110│110│110│115│115║  30 Seconds  ║
╟─────┼─╫───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───┼───╫──────────────╢
║ 7.0 │N║115│115│110│110│110│100│100│ 95│ 90│ 80│ 75│ 65│ 55│ 50│ 40│ 30│ 20│ 10│  0║  30 Seconds  ║
╚═════╧═╩═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╧═══╩══════════════╝
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