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OUTLINE SHEET 16-1
SUPPORTING ARMS - NAVAL GUNFIRE
ENABLING OBJECTIVES:  

16-1
IDENTIFY the general mission of Naval Gun Fire Support (NGFS).

16-2
IDENTIFY the tactical missions of NGFS.

16-3
IDENTIFY the capabilities and limitations of NGFS.

16-4
IDENTIFY the NGFS weapons currently available for use.

16-5
LIST the primary NGFS ship classes.

OUTLINE:

1.
Relation to Naval Surface Fire Support

2.
Missions

3.
Capabilities

4.
Limitations

5.
Spotting

6.
Weapon Systems

7.
Naval Gunfire Ships
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SUPPORTING ARMS-NAVAL GUNFIRE

I. NSFS (NAVAL SURFACE FIRE SUPPORT).  “Fire provided by Navy surface gun, missile, and electronic warfare systems in support of a unit or units tasked with achieving the commander’s objectives.” (Joint pub 1-02)

A. MISSION AND TASKS OF NGFS (NAVAL GUNFIRE SUPPORT) IN AMPHIBIOUS OPERATIONS.

1. Primary Mission:  The primary mission of Naval Gunfire is, in conjunction with air and artillery, to support the Landing Force accomplishment of the objective and defense of friendly forces by:

a) Pre-D-Day. Destroying or neutralizing shore installations that oppose the approach of ships and aircraft to the objective area.

b) D-Day. Destroying or neutralizing defenses that may oppose the landing.

c) Post D-Day. Destroying or neutralizing defenses that oppose the advance of the landing.

2. Tactical Mission: Tactical missions of naval gunfire support in amphibious operations are described by the unit supported and the authority to approve fire missions.

a) DS (Direct Support): Deliver prearranged and call fires for the specific support unit.

(1) Unit Supported – Battalion

(2) Authority to approve fire missions – Battalion Commander (Coordination through NGF spotter and NGLO (Naval Gunfire Liaison Officer)).

(3) Normally 1 per ship battalion

(4) Normally destroyers or cruisers

b) GS (General Support): That support which is given to the supported force as a whole and not any particular subdivision thereof.

(1) Unit supported – Regimental or larger size unit.

(2) Authority to approve fire missions – the commander to whom the ship is assigned (regiment, division, or Landing Force Commander). Coordination through NGLO or NGFO (Naval Gunfire Officer).

(3) At a minimum, 1 ship per unit supported.

(4) At best a SPRUANCE class DD.

II. CAPABILITIES AND LIMITATIONS

A. CAPABILITIES

1. Mobility: Capability that permits movement from place to place while retaining ability to fulfill primary mission.

a) Position/reposition to best support the landing force.

b) Maneuver to avoid counter battery fire.

c) Limited only by hydrographic conditions.

d) Select most favorable GTL (Gun Target Line).


e) Support widely separated beaches.

2. High rate of fire:

a) Permits large volumes of “steel on target” in a short period of time. Example: 5”/54 delivers 16-20 rpm per barrel sustained rate vs. 2-4 rpm for M198 Howitzer.

b) Particularly advantageous when delivering neutralization fires.

3. High initial velocity:

a) Between 2600 and 2700 fps for naval gun vs. approximately 800 fps for field artillery.

b) Tremendous kinetic energy at impact means high penetration power – suitable in the direct role for the penetration and destruction of “hardened” targets.

4. Flat trajectory: Enables accurate attack of recessed forward slope targets, particularly those presenting a vertical face.

5. Narrow deflection:

a) Allows effective fires on narrow, long-axis targets parallel to the gun target line.

b) Can enhance close support if gun target line is parallel to the front lines of the landing force. 

6. Variety of ordnance: Allows the spotter to select the most effective combination for the target being engaged.

a) General projectile types:

(1) Blast and fragmentation 

(2) Special purpose:

(a) White phosphorous (WP)

(b) Illumination (Illum)

(c) Inert, BL&P (Blind, Load, & Plug)

b) General fuse types:

(1) PD (Point Detonating) or “Quick”

(2) Base Detonating (DEL or “Delay”)

(3) MT (Mechanical Timed)

(4) VT (Variable Timed)

(5) CVT (Controlled Variable Timed) 

(6) R (Infrared)

c) Propelling charge types:

(1) Full charge – provides full rated initial velocity and flat trajectory.

(2) Reduced charge – provides reduced initial velocity and flat trajectory.

(3) Clearing charge – used to clear misfired rounds from the barrel.

7. Computerized GFCS (Gun Fire Control Systems): Allows the ship to fire accurately while underway. Quick reaction time. Ships can observe targets under favorable conditions, permitting direct fire.

8. Ammunition replenishment:

a) UNREP (Underway Replenishment)

b) VERTREP (Vertical Replenishment)

9. Prolonged support:

a) Advance force operations

b) Actual landing

c) Support of the landing force movement to the objective.

B. LIMITATIONS OF NAVAL GUNFIRE.

1. Fixing ship’s position:

a) Vital for accurate fire control solution in unobserved fires and initial salvos of observed indirect fires.

b) Compensation techniques:

(1) Radar beacons.

(2) Radar navigation.

c) GPS (Global Positioning System) accuracy is sufficient, but all ships integrate it with fire control computers.

2. Ineffectiveness against defilade targets:

a) High initial velocity/flat trajectory precludes destruction missions on entrenched targets.

b) Compensation techniques:

(1) Reposition (move out/position for a more favorable GTL).

(2) Use of reduced propellant charge and/or high angle fire.

(3) Use of air burst to neutralize or interdict.

3. Excessive range dispersion:

a) Up to 150 meters (+ or -) from point of aim along GTL.

b) Initial salvo error caused by spotter error in target location and/or ships error in navigation.

c) May take prohibitive number of rounds to engage point targets on flat terrain.

d) Greater safety margins required than when firing perpendicular to friendly troop lines; close supporting fires not always possible.

4. Hydrography:

a) Ships require room to maneuver.

b) Self imposed restrictions, i.e. FSA (Fire Support Areas).

c) Constraints of water depth and presence of reefs, sand bars, mines and other obstacles may force ship into undesirable firing position or farther from target than desired.

d) Compensation techniques:

(1) Careful chart analysis as a tool for planning.

(2) Minesweeping and other advance force operations.

5. Changing GTL:

a) May eventually lead to masked target situation, or firing perpendicular to front lines, or cancellation of fire mission.

b) Compensation techniques:

(1) Control ship movement within assigned FSA.

(2) Ship signal changes of GTL (every 10 degrees to shore fire control party ashore).

6. Weather and visibility:

a) Fire control system gyrostabilizer only compensates for rolls of 15 to 20 degrees in heavy seas, before accuracy begins to degrade.

b) Unfavorable weather limits ship’s ability to navigate with sufficient accuracy.

c) Unfavorable weather and visibility adversely affects the ability of NGF spotters ashore to acquire targets and adjust fires.

7. Magazine Capacity:  The Spruance Class Destroyer and Ticonderoga class Cruiser have approximately 600 rounds per magazine, where as the Burke Class Destroyer carries between 500-550 rounds in her magazine.   As dictated by the Commanding Officer’s Standing Orders, a percentage of the ship’s total ammunition will be retained for ship’s self defense.  This percentage is normally between 10 to 20 percent of the total rounds available.

8. Communications:

a) All NGFS communications conducted over voice radio, which is susceptible to degradation.         

b) Equipment failure

c) Enemy jamming

d) Atmospheric conditions 

e) Ship or shore party movement 

f) Compensation techniques:

(1) Provide for equipment back up.

(2) Training in anti-jamming techniques, frequency management

III. NAVAL GUNFIRE SYSTEMS

A. NAVAL GUNFIRE SPOTTING.  In spite of the advent of computerized gunfire control systems such as the MK 86 and MK 34, the accuracy of Naval Gunfire still depends on corrections from a human source. Computerized fire control has simplified the process, however. The spotter, whether it be on the ground, an air spotter, UAV (unmanned aerial vehicle), or ship’s company, calls out corrections based on his/her line of sight and these corrections are entered straight into the computer. If the spotter sees the round hit to the right of the target, that is the correction—called it doesn’t matter that the ship may be on the opposite side of the target! All corrections are relative to the spotter.

B. NAVAL GUNFIRE SUPPORT WEAPONS SYSTEMS.

1. 5”/54(MK45): Lightweight gun mount (MK45) is unmanned, fully automatic, and found on destroyers and cruisers.

a) Twin mount MK 45 ships are capable of firing two missions simultaneously.

b) Single loading arm reduces system redundancy and firing rate.

2. Firing rates and ranges:

	Gun System
	Rounds per Minute

Per Barrel
	Range in meters

	
	
	Maximum Effective

Range
	Maximum  Range 

Full Charge

	
	Rapid
	Sustained
	
	

	5"/54(MK45)
	16-20
	16-20
	9 NM
	13 NM


C. NAVAL GUNFIRE CONTROL SYSTEM.

1. Mk 86: Gunfire control system integrating radar systems with computer systems, found on Spruance Class Destroyers, and Ticonderoga Class Cruisers.

a) Modes of fire control:

(1) Dead Reckoning

(2) Radar Beacon

(3) Global Positioning System (GPS) Mode (BLK II only)

(4) Grid-Navigation Reference Mode

b) Grid coordinates for up to eight prearranged targets.

c) Simultaneous engagement.

2. GWS 34: Next generation GWS (Gunfire Weapons Systems) found on Arleigh Burke Class Destroyers providing better fire control solution and improved single gun coordination.

a) Modes of fire control:

(1) Dead Reckoning 

(2) GPS Mode

(3) Grid-Navigation Reference Mode

b) Grid coordinates for up to fourteen targets

c) FLIR (Forward Looking Infrared Radar)

D. NAVAL GUNFIRE SHIPS.

1. SPRUANCE class DD

a) Two 5”/54 MK45

b) Strike

(Note:  MK86 GFCS allows for firing of two simultaneous computer aided missions)

2. TICONDEROGA class CG

a) Two 5”/54 MK 45

b) AAW Platform

3. ARLEIGH BURKE class DDG

a) One 5”/54 MK 45 

b) AAW Platform

IV. FUTURE DEVELOPMENTS. Primary shortfall of NGFS is limited range inland. New tactics in OTH (Over the Horizon) assaults also require extended range support. New weapon systems under consideration are:

A. 5”/62: 40 inch longer barrel supported by the ability to handle double the energy of a 5”/54. Increase range of standard shell to 25+NM.

B. ERGMS (Extended Range Guided Munitions System): vertical launch, 5-inch projectile, rocket boosted, with control fins and GPS sensor. 60-75 NM range.

C. GAS (Guided Artillery System/Gun for the advanced ship): 155mm round, rocket boosted, with control fins and GPS sensor. 100+NM range. Still in R&D.

D. Digital Dead Reckoning Trace (DRT): Direct digital input from Fire Support Coordination Center onto DRT allowing faster response to answer call for fire.
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