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WARNINGS 
 

MODIFICATION HAZARD 
Unauthorized modifications, alterations or installations of or to this equipment are prohibited and are in 
violation of AR 750-10.  Any such unauthorized modifications, alterations or installations could result in 
death, injury or damage to the equipment. 

HIGH PRESSURE SYSTEM HAZARDS 
Pressurized liquid or gas systems can cause serious injuries if high pressure lines or equipment fail.  
 
High pressure compressed air tanks, piping systems and air operated devices possess potential for 
serious injury to eyes and exposed areas of shin due to escaping air pressure. 

FIRE SUPPRESSANT HAZARDS 
Fire suppressant chemicals displace oxygen and can cause suffocation. Immediately evacuate areas when 
they are used. 
 
After discharge, do not enter protected areas without breathing apparatus until areas are ventilated. 
 

ELECTRICAL HAZARDS 
Whenever possible, the power supply to the equipment must be shut off before beginning work on the 
equipment. Do not be misled by the term "low voltage".  Potentials as low as 50 volts may cause death 
under adverse conditions. 
 
Be careful not to contact 115-Vac input connections when installing or operating this equipment.  
 
Whenever the nature of the operation permits, keep one hand away from the equipment to reduce the 
hazard of current flowing through the body.  

MOVING MACHINERY HAZARDS 
Be very careful when operating or working near moving machinery. 

 
Running engines, rotating shafts, and other moving machinery parts could cause personal injury or death.  

FM-200 FIRE SUPPRESSANT HAZARDS 
In the event the FM-200 system electric horns/strobes or the warning lights (amber strobe) are activated, 
always leave the protected space immediately. 

For Artificial Respiration, refer to FM 21-11. 
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SUPPLEMENTARY INTRODUCTORY MATERIAL 
 

1-1. Maintenance Forms and Records.  Department of the Army forms and procedures used for equipment 
maintenance will be those described by DA PAM 738-750, The Army Maintenance Management System.  

 
1-2. Reporting Errors and Recommending Improvements.  You can help improve this manual.  If you find  

any mistakes or if you know of a way to improve the procedures, please let us know.  Mail your letter or DA 
Form 2028 (Recommended Changes to Publications and Blank Forms) located in the back of this manual  
directly to: Technical Publication Information Office, TACOM-RI, 1 Rock Island Arsenal, IL 61299-7630.  A  
reply will be furnished directly to you.  

 
 
1-3. Preparation for Storage and Shipment.   Refer to Maintenance Section of the Operation and Maintenance 

Manual for Fire Detection System (Pyrotronics System 3). 
 

1-4. Destruction of Army Materiel to Prevent Enemy Use.  Refer to TM 750-244-2 and TM 750-244-3 for 
instructions covering the destruction of Army Materiel to Prevent enemy use.  
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1.  GENERAL INFORMATION FOR FM-200 FIREFIGHTING SYSTEM 
 
1.1  DESCRIPTION OF FM-200.  FM-200 (1,1,1,2,3,3,3 - Heptafluoropropane is a compound of Carbon, Fluorine, 
and Hydrogen (CF3CHFCF3).  It is colorless, odorless, and electrically non-conductive.  It suppresses fire by a 
combination of chemical and physical mechanisms without affecting the available Oxygen.  FM-200 is clean, leaves 
no residue, thereby eliminating costly after-fire clean-up, and keeping “down time” to a minimum.  FM-200 is stored 
in steel containers, at 360 PSIG, 70°F (25 bars at 21°C), as a liquid, with Nitrogen added to improve the discharge 
characteristics.  When discharged, the FM-200 liquid vaporizes at the discharge nozzles and is uniformly 
distributed as it enters the fire area.  FM-200 is approved for total flooding fire extinguishing applications in 
occupied spaces by the Environmental Protection Agency (EPA) and appears on the Significant New Alternatives 
Policy (SNAP) list of acceptable substitutes for ozone depleting substances.  FM-200 is also on the clean 
halocarbon fire extinguishing agents listed in the National Fire Protection Agency (NFPA) 2001 Standard, Clean 
Agent Fire Extinguishing Systems and is approved for marine application by the US Coast Guard (USCG). 
 
1.2   INSTALLATION REQUIREMENTS.  The FM-200 systems have been installed in accordance with the 
approved Technical Data Package (TDP) consisting of the Detailed Design/Installation Drawings.    
 
1.3   VESSEL SPECIFIC DESIGN CONFIGURATIONS.  Due to differences in vessel configuration within the LSV 
Design, minor configuration changes to the Detailed Design/Installation Drawings were made during each 
installation to accommodate the configuration of each vessel.  The Detailed Design/Installation Drawings have 
been revised to fully disclose the as-built configuration of the FM-200 systems installed on your vessel.  LSV-1-
5553-1, US Army LSV-1 FM-200 System Piping Installation and Details; LSV-1-5553-2, US Army LSV-1 FM-200 
System Miscellaneous Mods; LSV-1-5553-3, US Army LSV-1 FM-200 System Electrical Modifications; and LSV-1-
5553-4, US Army LSV-1 FM-200 System Label Plates and Placards; are specific to your vessel and disclose the 
as-built configuration of the installed FM-200 systems.  These drawings are provided as follows: 
 

DRAWING TITLE DRAWING NUMBER LOCATION 
US Army LSV-1 
FM-200 System Piping Installation and Details 

 
LSV-1-5553-1 

 
Appendix E 

US Army LSV-1 
FM-200 System Miscellaneous Mods 

 
LSV-1-5553-2 

 
Appendix E 

US Army LSV-1 
FM-200 System Electrical Modifications 

 
LSV-1-5553-3 

 
Appendix E 

US Army LSV-1 
FM-200 System Label Plates and Placards 

 
LSV-1-5553-4 

 
Appendix E 

 
 

NOTE 
 

AS BUILT DIFFERENCES IN VESSEL CONFIGURATION EXIST WITHIN THE 
   LSV DESIGN.  ACTUAL LOCATION OF SOME COMPONENTS MAY VARY  

SLIGHTLY BETWEEN VESSELS.   
 

 
1.4   IDENTIFICATION OF PROTECTED SPACES.  The FM-200 Total Flooding Fire Extinguishing Systems on 
LSV consists of four (4) manually actuated systems. 
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CAUTION 
 

THE INSTALLED FM-200 SYSTEMS ARE MANUALLY ACTUATED.  
 IT IS IMPERATIVE YOU BECOME TOTALLY VERSED IN THE OPERATION  
AND MAINTENANCE OF THESE SYSTEMS. 

 
 
1.4.1  ENGINE ROOM.  This manually actuated system is designed and installed to protect the Engine Room and 
bilge (2-84-0-E), Frames 84 to 144.  The physical location of this system, less FM-200 distribution piping and 
nozzles, Electric Horn/Strobe, and Warning Lights (Amber Strobe), is installed outside of the protected space 
(Engine Room).  Three (3) each 600 pound cylinders and supporting components, installed on the forward 
bulkhead, Frame 115, Boatswain Storeroom (1-115-2-A), provide protection for the Engine Room and bilge.  Three 
(3) each 600 pound cylinders and supporting components, installed on the forward bulkhead, Frame 111, 
Machinery Room (1-111-1-Q), provide protection for the starboard side of the Engine Room and bilge. 
 
1.4.2  PAINT LOCKER.  This manually actuated system is designed and installed to protect the Paint Locker (1-7-
3-A), main deck level, Frames 7 to 14.  The physical location of this system, less FM-200 distribution piping and 
nozzle and FM-200 Siren, is installed outside the protected space.  One (1) each 125 pound FM-200 cylinder and 
supporting components, installed on the forward bulkhead of the Bow Thruster Compartment (2-10-0-E) at Frame 
22, provide protection for the Paint  Locker. 
 
1.4.3  BOW THRUSTER COMPARTMENT.  This manually actuated system is designed and installed to protect 
the Bow Thruster Compartment and bilge (2-10-0-E), Frames 10 to 22.  The physical location of this system, less 
FM-200 distribution piping and nozzles, Electric Horn/Strobe, and Warning Light (Amber Strobe), is installed 
outside of the protected space.  One (1) each 350 pound FM-200 cylinder and supporting components, installed in 
the Paint Locker (1-7-3-A), Frame 9, provides protection for Bow Thruster Compartment and bilge. 
  
1.4.4   EMERGENCY GENERATOR ROOM.  This manually activated system is designed and installed to protect 
the Emergency Generator Room (1-120-1-Q), Frames 120 to 128.  The physical location of this system, less FM-
200 distribution piping and nozzles, Electric Horn/Strobe, and Warning Light (Amber Strobe), is installed outside of 
the protected space.  One (1) each 125 pound FM-200 cylinder and supporting components, installed in the 
Machinery Room (1-111-1-Q), Frame 9, provides protection for Emergency Generator Room. 
 
 
1.5  RELATED INSTALLATIONS.  The Engine Room and Bow Thruster Compartment FM-200 installations are 
supplemented by the installation of a Water Washdown System (WWS).  This manually activated system serves to 
quickly reduce compartment temperature prior to discharge of FM-200 agent, minimizes production of Hydrogen 
Fluoride (HF) Gas generated as a result of FM-200 agent decomposition from contact with hot surfaces and flame 
at temperatures above 1300°F, aids in scrubbing of any HF Gas generated, and expedites ventilation of the 
compartment.   
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1.6  FM-200 OPERATION INSTRUCTIONS.  Operation instructions for each protected space are located in TM 
55-1915-200-10, paragraph 2-63. 
 
2.   GENERAL INFORMATION FOR WATERWASHDOWN SYSTEM (WWS)  
 
2.1 DESCRIPTION OF WWS.  The WWS built of all stainless components are three (3) separate systems 
installed in the Engine Room and Bow Thruster Compartment. The WWS is a hydrogen fluoride (HF) gas 
mitigation, water washdown system (WWS) which provides general overhead coverage to the protected spaces.  
The WWS is a simple overhead sprinkler grid which is piped directly to the existing firemain.  The Engine Room 
WWS receives seawater from the NO. 2 Emergency Fire Pump which is powered electrically from the emergency 
buss.  The Bow Thruster Compartment WWS receives seawater from either Fire Pump. 
 
2.2   PURPOSE OF WWS.  The WWS, upon activation, serves to quickly reduce the temperature within the 
protected space, minimize production of Hydrogen Fluoride (HF) Gas which is produced as a result of FM-200 
agent decomposition in contact with hot surfaces and flame at temperatures above 1300o F, aid in scrubbing of any 
HF Gas generated and expedite ventilation of the protected space. 
 
 

WARNING 
 

THE WWS IS NOT DESIGNED NOR INTENDED TO BE A STAND ALONE FIRE 
EXTINGUISHING SYSTEM.  IT IS DESIGNED TO BE USED IN CONJUNCTION  
WITH THE INSTALLED FM-200 FIXED FIRE EXTINGUISHING SYSTEM. 
FAILURE TO DO SO COULD RESULT IN EQUIPMENT DAMAGE, DEATH 
OR SERIOUS INJURY.  

 
 

2.3 INSTALLATION.  Each WWS has been installed in accordance with the approved Technical Data Package 
(TDP) which consists of the Detailed Design/Installation Drawings. 
 
2.4  VESSEL SPECIFIC DESIGN CONFIGURATIONS.  Due to the differences in vessel configuration within the 
LSV Design, minor configuration changes to the Detailed Design/Installation Drawings were made during each 
installation to accommodate the configuration of each vessel.  The Detailed Design/Installation Drawings have 
been revised to fully disclose the configuration of each WWS installed on your vessel.  Drawings LSV-5231-1, US 
Army LSV Water Washdown System Piping Installation and Details and LSV-5231-2, US Army LSV Water 
Washdown System Label Plates and Placards, which are specific to your vessel, disclose the as-built configuration 
of each WWS.  Drawing LSV-5231-1 and drawing LSV-5231-2 are provided at Appendix E. 
 
2.5  OPERATION INSTRUCTIONS FOR WWS.  Operation instructions for the WWS are contained in TM 55-
1915-200-10, paragraph 2-64. 
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3.0   PREPOSITION OR STORAGE OF VESSEL. 
 
3.1 PLACING VESSEL IN PREPOSITION OR STORAGE:  There are no required maintenance actions required 
on the FM-200 systems prior to placing vessel in preposition or storage.  The FM-200 cylinders may require 
storage in an environmentally controlled external storage space.  The FM-200 cylinders are required to be in an 
environment protected from the weather, where the ambient temperature does not exceed 130°F, nor fall below  
32°F, at all times. 
 
3.2   REMOVING VESSEL FROM PREPOSITION OR STORAGE: 
 
3.2.1 ENGINE ROOM FM-200 SYSTEM:  Perform Item No. 1 through Item No. 6 as identified in  
Preventative Maintenance Checks and Services for Engine Room FM-200 system. 
 
3.2.2 TUNNEL FM-200 SYSTEM:  Perform Item No. 1 through Item No. 6 as identified in Preventative  
Maintenance Checks and Services for Tunnel FM-200 system. 
 
3.2.3 BOW THRUSTER COMPARTMENT FM-200 SYSTEM:  Perform Item No. 1 through Item No. 6 as identified 
in Preventative Maintenance Checks and Services for Bow Thruster Compartment FM-200 system. 
 
3.2.4 PAINT LOCKER FM-200 SYSTEM:  Perform Item No. 1 through Item No. 5 as identified in Preventative 
Maintenance Checks and Services for Paint Locker FM-200 system. 
 
3.3 A/C AND EMERGENCY GENERATOR ROOM FM-200 SYSTEM:  Perform Item No. 1 through Item No. 5 as 
identified in Preventative Maintenance Checks and Services for Emergency Generator Room FM-200 system.   
 
4.0 SERVICE AND WARRANTY INFORMATION 
 
4.1   SCOPE OF CONTRACTOR SERVICE.  The FM-200 Installation Contractor will provide three (3) years of 
manufacturer recommended inspection and routine preventive maintenance services and supplies from date of 
acceptance of installation.  This includes annual recertification of FM-200 systems for three (3) years from date of 
acceptance of installations. 
 
4.2   ANNUAL RE-CERTIFICATION OF FM-200 SYSTEMS.  Installed FM-200 systems, installed on LSV, require 
annual re-certification.  For annual recertification of FM-200 systems, contact Hiller Systems, Inc. directly to 
schedule (see Paragraph 4.5). 
 

 
NOTE 

 
THE INITIAL INSTALLATION CONTRACT COVERS THE FIRST THREE YEARS 
OF RE-CERTIFICATION SERVICES, EXCLUDING ANY REPAIR PARTS.  THIS 
PRE-PAID RECERTIFICATION FOR LSV SHOULD HAVE TAKEN PLACE IN 
NOVEMBER 1999, NOVEMBER 2000 AND NOVEMBER 2001. 
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4.3 WARRANTY. 
 
4.4   SCOPE OF CONTRACTOR WARRANTY.  The FM-200 Installation Contractor will provide one (1) year 
warranty on FM-200 systems parts and installation from date of acceptance of installation. 
 
4.5   CONTRACTOR WARRANTY SERVICE.  To obtain FM-200 system warranty service, contact the FM-200 
systems Installation Contractor (24 hours/day): 
 
COMPANY ADDRESS TELEPHONE FACSIMILE E-MAIL 
Hiller Systems Inc. 833 Principal Lane 

Chesapeake, VA 
23320. 

(757) 549-9123 (757) 549-1083 hiller@exis.net 

 
4.6   POST WARRANTY SERVICE.  To obtain service or repair of FM-200 systems after warranty expiration, 
contact a Kidde-Fenwal Inc. Manufacturer’s Certified Technician/Distributor.  A world-wide listing is provided at 
Section VIII. 
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SECTION  II 
 
 

Installation, Operation and Maintenance Manual for  
Marine FM-200 Fire Suppression System 
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SECTION  III 
 
 
 
 

PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) 
FOR FM-200 AND WATER WASHDOWN SYSTEM (WWS) 
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PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) FOR FM-200 SYSTEM. 

 
SYSTEM MAINTENANCE.  In order to ensure each FM-200 system operates as designed and installed, 
Preventive Maintenance Checks and Services (PMCS) must be performed in accordance with the following 
requirements. 
 
PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) FOR ENGINE ROOM FM-200 SYSTEM.  The 
following identifies the PMCS required to maintain the Engine Room FM-200 system in a fully operational condition: 
 
Item  
No. 

 
Interval 

 
Item to be Inspected 

Maintenance 
Level 

 
Procedure 

1 Monthly Pressure, FM-200 
cylinders 

Crew Check pressure gauges for proper 
operating pressure.  If pressure gauge 
indicator is not in green, submit Work 
Order to General Support (GS) 
Maintenance to have cylinder recharged.  

2 Monthly Liquid level, FM-200 
cylinders* 

Crew Take liquid level readings in accordance 
with instructions contained in Section II of 
this document.  If liquid level is low, 
submit Work Order to General Support 
(GS) Maintenance to have cylinder 
recharged. 

3 Monthly Complete FM-200  
System 

Crew Inspect system components in 
accordance with instructions contained in 
Section II of this document.  If any 
component is damaged, submit Work 
Order to General Support (GS) 
Maintenance.  

4 Quarterly Ventilation dampers and 
closures 

Crew Operate and service Engine Room Supply 
Air Dampers (Port and Starboard), Engine 
Room Exhaust Air Dampers (Port and 
Starboard).  

5 Quarterly Steering Gear 
Compartment Sliding 
Watertight Door 

Crew Operate door to verify operation in 
accordance with manufacturer’s manual.  
Perform maintenance in accordance with 
manufacturer’s maintenance instructions. 

6 Semi-Annually FM-200 Pressure 
Switches 

Crew Ensure all diesel engines and powered 
ventilation system shutdowns are in 
operation.  Manually raise plunger on 
Pressure Switch.  Confirm automatic 
shutdown of operating engines and 
ventilation systems.  Confirm activation of 
Warning Lights, Electric Horn/Strobe and 
Warning Bell.  Reset plunger on Pressure 
Switches. If any engine or ventilation 
system fails to shutdown automatically, 
submit Work Order to General Support 
(GS) Maintenance.  If any Warning Lights, 
Electric Horn/Strobe or Warning Bell fail 
to operate, repair component. 
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Item  
No. 

 
Interval 

 
Item to be Inspected 

Maintenance 
Level 

 
Procedure 

7 Annually Complete FM-200 
system 

General Support Obtain services of Manufacturer’s 
Certified Technical Representative and 
perform Annual Recertification. 

8 Post system 
disassembly 

FM-200 piping and 
distribution system 

General Support Perform test of FM-200 piping and 
distribution system per testing 
requirements identified on Drawing LSV-
1-5553-1. 

9 Post system 
activation 

Complete FM-200 
system 

General Support Obtain services of Manufacturer’s 
Certified Technical Representative and 
request System Recertification. 

 
* Note -  Refer to the Kidde Fire Systems FM-200 ECS Series Engineered Design, Installation, Operation 
 and Maintenance Manual for Marine FM-200 Systems for temperature correction charts. 
 
 
 
PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) FOR PAINT LOCKER FM-200 SYSTEM.  The 
following identifies the PMCS required to maintain the Paint Locker FM-200 system in a fully operational condition: 
 
Item 
No. 

 
Interval 

 
Item to be Inspected 

Maintenance 
Level 

 
Procedure 

1 Monthly Pressure, FM-200 
cylinder 

Crew Check pressure gauge for proper 
operating pressure.  If pressure gauge 
indicator is not in green, submit Work 
Order to General Support (GS) 
Maintenance to have cylinder recharged. 

2 Monthly Complete FM-200  
System 

Crew Inspect system components in 
accordance with instructions contained in 
Section II of this document.  If any 
component is damaged, submit Work 
Order to General Support (GS) 
Maintenance.  

3 Semi-Annually FM-200 Pressure 
Switch 

Crew Ensure powered ventilation system 
shutdown is in operation.  Manually raise 
plunger on Pressure Switch.  Confirm 
automatic shutdown of ventilation 
system.  Confirm activation of Warning 
Bell. Reset plunger on Pressure Switch.  
If ventilation system fails to operate, 
summit work order to General Support 
(GS) Maintenance.  If Warning Bell fails 
to operate, repair Warning Bell. 

4 Annually Complete FM-200 
system 

General Support Obtain services of Manufacturer’s 
Certified Technical Representative and 
perform Annual Recertification. 

5 Post system 
disassembly 

FM-200 piping and 
distribution system 

General Support Test piping and distribution system per 
testing requirements identified on 
Drawing LSV-1-5553-1 

6 Post system 
activation 

Complete FM-200 
system 

General Support Obtain services of Manufacturer’s 
Certified Technical Representative to 
perform System Recertification. 
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PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) FOR BOW THRUSTER COMPARTMENT 
FM-200 SYSTEM.  The following identifies the PMCS required to maintain the Bow Thruster Room FM-200 system 
in a fully operational condition: 
Item  
No. 

 
Interval 

 
Item to be Inspected 

Maintenance 
Level 

 
Procedure 

1 Monthly Pressure, FM-200 
cylinders 

Crew Check pressure gauges for proper 
operating pressure.  If pressure gauge 
indicator is not in green, submit Work 
Order to General Support (GS) 
Maintenance to have cylinder recharged.  

2 Monthly Liquid level, FM-200 
cylinders* 

Crew Take liquid level readings in accordance 
with instructions contained in Section II of 
this document.  If liquid level is low, 
submit Work Order to General Support 
(GS) Maintenance to have cylinder 
recharged. 

3 Monthly Complete FM-200  
System 

Crew Inspect system components in 
accordance with instructions contained in 
Section II of this document.  If any 
component is damaged, submit Work 
Order to General Support (GS) 
Maintenance.  

4 Quarterly Ventilation dampers Crew Verify proper operation of and service 
Supply Damper and Exhaust Damper 

5 Semi-Annually FM-200 Pressure 
Switches 

Crew Ensure diesel engine and powered 
ventilation system shutdowns are in 
operation.  Manually raise plunger on 
Pressure Switches.  Confirm automatic 
shutdown of operating engine and 
ventilation system.  Confirm activation of 
Warning Light, Electric Horn/Strobe and 
Warning Bell.  Reset plunger on Pressure 
Switches. If diesel engine or ventilation 
system fails to shutdown automatically, 
submit Work Order to General Support 
(GS) Maintenance.  If any Warning Lights, 
Electric Horn/Strobe or Warning Bell fails 
to operate, repair component. 

6 Annually Complete FM-200 
system 

General Support Obtain services of Manufacturer’s 
Certified Technical Representative and 
perform Annual Recertification. 

7 Post system 
disassembly 

FM-200 piping and 
distribution system 

General Support Perform test of FM-200 piping and 
distribution system per testing 
requirements identified on Drawing LSV-
5553-1. 

8 Post system 
activation 

Complete FM-200 
system 

General Support Obtain services of Manufacturer’s 
Certified Technical Representative and 
request System Recertification. 

 
* Note -  Refer to the Kidde Fire Systems FM-200 ECS Series Engineered Design, Installation, Operation 
and Maintenance Manual for Marine FM-200 Systems (This document is provided at Section II) for temperature 
correction charts. 
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PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) FOR  EMERGENCY GENERATOR ROOM 
FM-200 SYSTEM.  The following identifies the PMCS required to maintain the Emergency Generator Room FM-
200 system in a fully operational condition: 
 
Item  
No. 

 
Interval 

 
Item to be Inspected 

Maintenance 
Level 

 
Procedure 

1 Monthly Pressure, FM-200 
cylinder 

Crew Check pressure gauge for proper 
operating pressure. If pressure gauge 
indicator is not in green, submit Work 
Order to General Support (GS) Maint. 
to have cylinder recharged.  

2 Monthly Complete FM-200  
System 

Crew Inspect system components in 
accordance with instructions contained 
in Section II of this document.  If any 
component is damaged, submit Work 
Order to General Support (GS) Maint.  

3 Quarterly Ventilation Damper Crew Verify proper operation and service 
Emergency Generator Room Supply Air 
Damper. 

4 Quarterly Ventilation Covers Crew Install three (3) ventilation covers (Stbd. 
Mooring Station).  Verify fit and service 
securements. 

5 Semi-Annually FM-200 Pressure 
Switches 

Crew Ensure diesel engine and powered 
ventilation system shutdowns are in 
operation.  Manually raise plunger on 
Pressure Switches.  Confirm automatic 
shutdown of diesel engine and 
ventilation system.  Confirm activation 
of Warning Light, Electric Horn/Strobe, 
and Warning Bell.  Reset plunger on 
Pressure Switches.  If diesel engine or 
ventilation system fail to shutdown 
automatically, submit Work Order to 
General Support (GS) Maintenance.  If 
Warning Light, Electric Horn/Strobe, or 
Warning Bell fails to operate, repair 
component. 

6 Annually Complete FM-200 
system 

General Support Obtain services of Manufacturer’s 
Certified Technical Representative and 
perform Annual Recertification. 

7 Post system 
disassembly 

FM-200 piping and 
distribution system 

General Support Perform test of FM-200 piping and 
distribution system per testing 
requirements identified on Drawing 
LSV-1-5553-1. 

8 Post system 
activation 

Complete FM-200 
system  

General Support Obtain services of Manufacturer’s 
Certified Technical Representative and 
request System Recertification. 
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PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR WATER WASHDOWN SYSTEM (WWS) 
 

The following provides the preventive maintenance checks and services required to maintain each WWS in a fully 
operational condition: 

 
Item 
No. 

 
Interval 

 
Item to be Inspected 

Maintenance 
Level  

 
Procedure 

1 Weekly Control valve  Crew Charge fire main to operating pressure, 
perform a visual inspection to verify WWS is 
free of leaks.  If leaks are discovered, repair 
Control Valve. 

2 Monthly Control valve Crew Verify fire main is not charged.  
Inspect control valve handle locking 
mechanism to ensure it is free and operates 
properly.  Exercise WWS control valve by 
unlocking valve handle and operating control 
valve through two (2) openings and closings.  
Close valve and verify lock is engaged.  If 
control valve fails to operate, repair or 
replace. 

3 Monthly Strainer blow off 
 

Crew Verify fire main is not charged. 
Exercise WWS strainer blow off procedure 
through two (2) openings and closings.  Leave 
WWS strainer blow off valve in closed 
position.  If valve fails to operate, replace 
valve. 

4 Post system 
disassembly 

Complete system General 
Support 

Test the system per testing requirements 
identified on Drawing LSV-5231-1.  If system 
fails to meet test requirements, repair system, 
and retest system.  

5 Triennial Control valve, strainer, 
and piping 

General 
Support 

Perform a flow test.  Refer to drawing LSV-
5231-1 for system flow requirements.  If 
system fails to meet flow requirements, repair 
Bow Thruster Emergency Fire Pump and/or 
Engine Room Fire Pump(s) and retest. 

6 Post system 
activation 

Strainer Crew Remove, clean, and reinstall strainer basket. 
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SECTION  IV 

 
Kwik-Draw Sampling Pump Operation and Maintenance 

Manual/w Brochure 08-00-02, Detector Tubes and Kwik-Draw Pump 
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Appendix A Maintenance Allocation Chart (MAC)  
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE FM-200 
FIREFIGHTING SYSTEM AND WATER WASHDOWN SYSTEM (WWS) 

MAINTENANCE ALLOCATION CHART 
     

 
 
MAINTENANCE ALLOCATION CHART (MAC) 
 
A-1  INTRODUCTION 
 
The Army Maintenance System MAC 
 
This introduction provides a general explanation of all maintenance and repair functions authorized at various 
maintenance levels under the standard Army Maintenance System concept. 
 
The MAC (immediately following the introduction) designates overall authority and responsibility for the 
performance of maintenance functions on the identified end item or component.  The application of the 
maintenance functions to the end item or component shall be consistent with the capacities and capabilities of 
the designated maintenance levels, which are shown on the MAC in column (4) as: 
 

Unit – includes two subcolumns, C (operator/crew) and O (unit) maintenance. 
 
Direct Support – includes an F subcolumn. 
 
General Support – includes an H subcolumn. 
 
Depot – includes a D subcolumn. 

 
The tools and test equipment requirements (immediately following the MAC) list the tools and test equipment 
(both special tools and common tool sets) required for each maintenance function as referenced from the MAC. 
 
The remarks (immediately following the tools and test equipment requirements) contain supplemental 
instructions and explanatory notes for a particular maintenance function. 
 
A-2 Maintenance Functions 
 
Maintenance functions are limited to and defined as follows: 
 
1. Inspect.  To determine the serviceability of an item by comparing its physical, mechanical, and/or electrical 

characteristics with established standards through examination; e.g., by sight, sound, or feel. 
 
2. Test.  To verify serviceability by measuring the mechanical, pneumatic, hydraulic, or electrical characteristics 

of an item and comparing those characteristics with prescribed standards on a scheduled basis. 
 
3. Service.  Operations required periodically to keep an item in proper operating condition; e.g., to clean 

(includes decontaminate, when required), to preserve, to drain, to paint, or to replenish fuel, lubricants, 
hydraulic fluids, or gases. 

 
4. Adjust.  To maintain or regulate, within prescribed limits, by bringing into proper position, or by setting the 

operating characteristics to specified parameters. 
 
5. Align.  To adjust specified variable elements of an item to bring out optimum or desired performance. 
 
6. Calibrate.  To determine and cause corrections to be made or to be adjusted on instruments of test, 

measuring, and diagnostic equipment used in precision measurement.  Consists of comparisons of two 
instruments, one of which is a certified standard of known accuracy, to detect and adjust any discrepancy in 
the accuracy of the instrument being compared. 
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7. Remove/Install.  To remove and install the same item when required to perform service or other 

maintenance functions.  Install may be the act of emplacing, seating, or fixing into position a spare, repair 
part, or module (component or assembly) in a manner to allow the proper functioning of equipment or a 
system. 

 
8. Replace.  To remove an unserviceable item and install a serviceable counterpart in its place.  “Replace” is 

authorized by the MAC and assigned maintenance level is shown as the third position code of the Source, 
Maintenance and Recoverability (SMR) code. 

 
9. Repair.  The application of maintenance services, including fault location/troubleshooting, 

removal/installation, disassembly/assembly procedures, and maintenance actions to identify troubles and 
restore serviceability to an item by correcting specific damage, fault, malfunction, or failure in a part, 
subassembly, module (component or assembly), end item, or system. 

 
NOTE 

 
The following definitions are applicable to the “Repair” maintenance function: 
 
Services – Inspect, test, service, adjust, align, calibrate, and/or replace. 
 
Fault location/troubleshooting – The process of investigating and detecting the cause of 
equipment malfunctioning; the act of isolating a fault within a system or Unit Under Test 
(UUT). 
 
Disassembly/assembly – The step-by-step breakdown (taking apart) of a 
spare/functional group coded item to the level of its least component that is assigned 
an SMR code for the level of maintenance under consideration (i.e., identified as 
maintenance significant). 
 
Actions – Welding, grinding, riveting, straightening, facing, machining, and/or 
resurfacing. 

 
10. Overhaul.  That maintenance effort (service/action) prescribed to restore an item to a completely 

serviceable/operational condition as required by maintenance standards in appropriate technical 
publications.  Overhaul is normally the highest degree of maintenance performed by the Army.  Overhaul 
does not normally return an item to like new condition. 

 
11. Rebuild.  Consists of those services/actions necessary for the restoration of unserviceable equipment to a 

like new condition in accordance with original manufacturing standards.  Rebuild is the highest degree of 
material maintenance applied to Army equipment.  The rebuild operation includes the act of returning to zero 
those age measurements (e.g., hours/miles) considered in classifying Army equipment/components. 

 
A-3  Explanation of Columns in the MAC 
 

Column (1) – Group Number.  Column (1) lists functional group code (FGC) numbers, the purpose of which is to 
identify maintenance significant components, assemblies, subassemblies, and modules with the Next Higher 
Assembly (NHA).  End item group number shall be “00.” 

 
Column (2) – Component/Assembly.  Column (2) contains the item names of components, assemblies, 
subassemblies, and modules for which maintenance is authorized. 

 
Column (3) – Maintenance Function.  Column (3) lists the functions to be performed on the item listed in column 
(2).  (For a detailed explanation of these functions refer to “Maintenance Functions” outlined above.) 
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Column (4) – Maintenance Level.  Column (4) specifies each level of maintenance authorized to perform each 
function listed in column (3), by indicating work time required (expressed as man-hours in whole hours or 
decimals) in the appropriate sub-column.  This work time figure represents the active time required to perform 
that maintenance function at the indicated level of maintenance.  If the number or complexity of the tasks within 
the listed maintenance function varies at different maintenance levels, appropriate work time figures are to be 
shown for each level.  The work time figure represents the average time required to restore an item (assembly, 
subassembly, component, module, end item, or system) to a serviceable condition under typical field operating 
conditions.  This time includes preparation time (including any necessary disassembly/assembly time), 
troubleshooting/fault location time, and quality assurance time in addition to the time required to perform the 
specific tasks identified for the maintenance functions authorized in the MAC.  The symbol designations for the 
various maintenance levels are as follows: 

 

C – Operator or crew maintenance 

 

O – Unit maintenance 

 

F – Direct support maintenance 

 

L – Specialized repair activity (SRA) 

 

H – General support maintenance 

 

D – Depot maintenance 

 
NOTE 

 

The “L” maintenance level is not included in column (4) of the MAC.  Functions to this 
level of maintenance are identified by a work time figure in the “H” column of column 
(4), and an associated reference code is used in the REMARKS column (6).  This code 
is keyed to the remarks and the SRA complete repair application is explained there. 

 

Column (5) – Tools and Test Equipment Reference Code.  Column (5) specifies, by code, those common tool 
sets (not individual tools), common Test, Measurement and Diagnostic Equipment (TMDE), and special tools, 
special TMDE and special support equipment required to perform the designated function.  Codes are keyed to 
the entries in the tools and test equipment table. 

 
Column (6) – Remarks Code.  When applicable this column contains a letter code, in alphabetical order, which 
is keyed to the remarks table entries. 
 
A-4  Explanation of Columns in the Tool and Test Equipment Requirements 
 

Column (1) – Tool or Test Equipment Reference Code.  The tool or test equipment reference code correlates 
with a code used in column (5) of the MAC. 

 
Column (2) – Maintenance Level.  The lowest level of maintenance authorized to use the tool or test equipment. 
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Column (3) – Nomenclature.  Name or identification of the tool or test equipment. 
 
Column (4) – National Stock Number (NSN).  The NSN of the tool or test equipment. 

Column (5) – Tool Number.  The manufacturer’s part number, model number, or type number. 
 
A-5  Explanation of Columns in the Remarks 
 
Column (1) – Remarks Code.  The code recorded in column (6) of the MAC. 
 
Column (2) – Remarks.  This column lists information pertinent to the maintenance function being performed as 
indicated in the MAC. 
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  Section I  Maintenance Allocation Chart for FM-200 Fire Fighting Systems 

(1) (2) (3) (4) 
MAINTENANCE LEVEL 

(5) (6) 

GROUP 
NUMBER COMPONENT/ASSEMBLY 

MAINTENANCE
FUNCTION UNIT 

DIRECT 
SUPPORT

GENERAL 
SUPPORT DEPOT 

TOOLS & 
TEST 

EQUIPMENT 
REF CODE

REMARKS 
CODE 

   C O F H D   

18   Basic Craft Inspect 100      A 

  Test 2.0       

  Replace    100.0    

  Repair 10.0 10.0 40.0 80.0    

          

1821  FM-200 Fire Fighting System  Test 1.0   1.0  1, 2, 3   

  Inspect 1.0       

  Service 0.5   1.0    

  Repair 0.5   1.0    

          

1821 Water Washdown System Test    1.0    

 (WWS) Inspect 1.0       

  Service 0.5   1.0    
 
 

Section II  Tools and Test Equipment for FM-200 Fire Fighting Systems 

TOOL OR TEST 
EQUIPMENT REF 

CODE 
MAINTENANCE 

LEVEL 
NOMENCLATURE NATIONAL STOCK 

NUMBER 
TOOL NUMBER 

1 C Kwik-Draw Deluxe Detector Tube Pump w/ 
End of Stroke Indicator, Remote Sampling 
Adapter, and Carrying Pouch  

      (7L021)  487500

2 C Detector Tube, Hydrogen Fluoride Gas 
(HF-1), 125 ppm Range, 3 ppm Threshold 
Limit Value (TLV)  

      (7L021)  804142

3 C Sampling Line, 10 feet long       (7L021)  73076 
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Section III REMARKS 

REMARKS 
CODE REMARKS 

A      BASIC CRAFT MAC GROUP 18 LISTED FOR TRACKING INFORMATION ONLY 
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COMPONENTS OF END ITEM (COEI) AND BASIC ISSUE ITEMS (BII) LISTS 
 
INTRODUCTION 
 
B-1  Scope 
 
This section lists COEI and BII for the FM-200 and Water Washdown System (WWS) to help inventory items for 
safe and efficient operation of the equipment. 
 
B-2  General 
 
The COEI and BII information is divided into the following lists: 
 
Components of End Item (COEI).  This list is for informational purposes only, and is not authority to requisition 
replacements. These items are part of the FM-200 and WWS.  As part of the end item, these items must be with 
the end item whenever it is issued or transferred between property accounts.  Items of COEI are removed and 
separately packaged for transportation or shipment only when necessary.  Illustrations are furnished to help you 
find and identify the items. 
 
Basic Issue Items (BII). These essential items are required to place the FM-200 and WWS in operation, operate it, 
and to do emergency repairs.  Although shipped separately packaged, BII must be with the FM-200 and WWS 
during operation and when it is transferred between property accounts. Listing these items is your authority to 
request/requisition them for replacement based on authorization of the end item by TOE/MTOE. Illustrations are 
furnished to help find and identify the items. 
 
B-3  Explanation of Columns in the COEI List and BII List 
 
Column (1) – Illus Number.  Gives you the number of the item illustrated. 
 
Column (2) – National Stock Number (NSN).  Identifies the stock number of the item to be used for requisitioning 
purposes. 
 
Column (3) – Description, CAGEC, and Part Number.  Identifies the Federal item name (in all capital letters) 
followed by a minimum description when needed.  The stowage location of COEI and BII is also included in this 
column.  The last line below the description is the CAGEC (commercial and Government entity code) (in 
parentheses) and the part number. 
 
Column (4) – Usable on Code.  When applicable, gives you a code if the item you need is not the same for different 
models of equipment.   
  
Column (5) – Unit of Measure (U/M).  Indicates the physical measurement or count of the item as issued per the 
NSN shown in column (2). 
 
Column (6) – Qty Rqr.  Indicates the quantity required. 
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Table B-1.  Components of End Item List. 
 

None 
 

 
Table B-1.  Continued - Onboard Spares  FM-200 

 
 

(1) 
ILLUS 

NUMBER 

(2) 
NATIONAL  

STOCK 
NUMBER (NSN) 

(3) 
DESCRIPTION, CAGEC AND 

PART NO. 

(4) 
USABLE 

ON 
CODE 

(5) 
UNIT OF 

MEASURE 
(U/M) 

(6) 
QTY 
RQR. 

Dwg. 
LSV-1-
5553-1 
Find 81 

 

 
 

 
REPLACEMENT GLASS, PULL BOX, 
(1DA54) 31302 

 
 

 
EA 

 
2 

Dwg. 
LSV-1-
5553-1 
Find 87 

 

  
REPLACEMENT GLASS, PULL BOX, 
 (1DA54) 928103 

 
 

 
EA 

 
2 

 
 

Dwg. 
LSV-1-
5555-1 
Find 
Various 
 

  
SEAL WIRE 
(1DA54) 15262 

 
 

 
EA 

 
12 

 
 

Table B-1.  Continued - Onboard Spares  WWS 
 

 
(1) 

ILLUS 
NUMBER 

(2) 
NATIONAL  

STOCK 
NUMBER (NSN) 

(3) 
DESCRIPTION, CAGEC AND 

PART NO. 

(4) 
USABLE 

ON 
CODE 

(5) 
UNIT OF 

MEASURE 
(U/M) 

(6) 
QTY 
RQR. 

Dwg.  
LSV-5231-1 
Find 5 

 

 
 

 
NOZZLE, SPRAY, MODEL TF, 120 
DEGREE, FULL CONE, ¼ MPT , 
CRES (99134) TF10 

 
 

 
EA 

 
2 

Dwg.  
LSV-5231-1 
Find 79 

 

  
GUARD, SPRINKLER 
(7N423) SPC1 

 
 

 
EA 

 
2 
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Table B-2.  Basic Issue Items List. 
 

(1) 

ILLUS. 
NUMBER 

 
(2) 

NATIONAL  
STOCK 

NUMBER 

                              
                            (3)                                              (4) 
            DESCRIPTION, CAGEC                       USABLE 
              AND PART NUMBER                        ON CODE 

 
(5) 

U/M 

 
(6) 

QTY 
RQR.

 
1 

  
TECHNICAL MANUAL, UNIT, DIRECT SUPPORT, AND 
GENERAL SUPPORT MAINTENANCE FM-200 FIRE 
FIGHTING SYSTEM FOR LSV  
TM 55-1915-251-24&P 
 

 
EA 

 
1 
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SECTION  VII 
 
 

Appendix C 
Material Safety Data Sheets for Hydrogen 
Fluoride (HG) Gas, FM-200, Nitrogen and  

Carbon Dioxide (CO2) 
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SECTION  VIII 
 
 

Appendix D Component Manufacturers’ Repair Part 
Data Sheets for 

FM-200 and Water Washdown System Installation  
with Distributor Listing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 



 



 
 

 
 
 
 



 



 
 

 
 
 
 
 
 



 



 
 



 
 



    
 

 
 

 
 

   
  

 



 



 
 

 



 
 
 
 
 
 
 
 
 



  

 
   



 
 
 
 



 
 
 
 
 

 
 
 
 
 

 
 

 
 
 
 



 
 
 
 
 

 
 



 
 

 
 
 
 
 
 



 



 
 

 
 
 
 
 



 
 
 





 











 





 

 
 
 
 

 
 





 
 
 

 
 
 



 
 
 
 
 



 
 

 





 

 









 





 



 



 





 





 





 





 



 



 





 





 





 





 
 
 

 
 
 
 
 





 





 
 
 





 
 

 
 
 
 





 





 
 

 





  

 





 

 



 
 
 
 



 

 
 



 
 

 



 

 



 
 GEORGIA (COND) 
 
Company Telephone Facsimile 
 
Fire Systems, Inc. 770-333-7979 770-333-9954 
4700 Highlands Pkwy 
Smyrna, GA 30082 
 HAWAII 
 
Company Telephone Facsimile 
 
Fire Master, Honolulu 808-591-9256 808-596-2860 
949 Kawaiaheo Street 
Honolulu, HI 96814 
 IDAHO 
 
Company Telephone Facsimile 
 
General Fire, Inc. 208-344-8711 208-342-1882 
4021 Overland Road 
Boise, ID 83705 
 ILLINOIS 
 
Company Telephone Facsimile 
 
Illinois Fire Extinguisher Co., Inc. 630-629-2413 630-629-3006 
702 South Highway 53 
Addison, IL 60101 
 
Reliable Fire Equipment 708-597-4600 708-389-1150 
12845 South Cicero 
Alsip, IL 60685 
 
Fredriksen & Sons Fire Equipment 630-595-9500 630-595-3548 
760 Thomas Drive 
Bensenville, IL 60106 
 
Fox Valley Fire & Safety Co. 847-695-5990 847-695-3699 
1730 Berkley Ave. 
Elgin, IL 60123 
 
Fire-Safety Sales & Service 618-254-2323 618-254-0713 
420 N. Wood River Ave., 
P.O. Box 45 
Wood River, IL 62095 
 INDIANA 

Company Telephone Facsimile 
Fire Systems, Inc. 219-484-2531 219-484-2533 
1901 Production Road 
Fort Wayne, IN 46808-3647 
 
Jacob Dietz Co. 317-631-2304 317-631-3117 
2708 E. Michigan Street 
Indianapolis, IN 46201 
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SECTION  IX 
 
 

Appendix E As Built/Installation Drawings 
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The as-built drawings contained in this section are LSV vessel class drawings. 
 
Some FM-200 components are both vessel/hull number unique and system location specific.  These 
components are not interchangeable. 
 
Reference specific set of vessel/hull number as-built drawings to determine correct FM-200 component 
part number and system installation location. 
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DISTRIBUTION:  To be distributed in accordance with Initial Distribution Number (IDN) 115875 
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By Order of the Secretary of the Army: 

ERIC K. SHINSEKI 
General, United States Army 

Chief of Staff Official: 

JOEL B. HUDSON 
Administrative Assistant to the 

Secretary of the Army 
0223102 



 
 



 
 
These are the instructions for sending an electronic 2028 
 
The following format must be used if submitting an electronic 2028. The subject line must be 
exactly the same and all fields must be included; however only the following fields are 
mandatory: 1, 3, 4, 5, 6, 7, 8, 9, 10, 13, 15, 16, 17, and 27. 
 
From:     "Whomever" <whomever@avma27.army.mil> 
To:          TACOM-TECH-PUBS@ria.army.mil 
 
Subject:        DA Form 2028 
1. From:        Joe Smith 
2. Unit:          home 
3. Address:   4300 Park 
4. City:          Hometown 
5. St:             MO 
6. Zip:           77777 
7. Date Sent: 19-OCT-93 
8. Pub no:      55-2840-249-23 
9. Pub Title:   TM 
10. Publication Date:  04-JUL-85 
11. Change Number:  7 
12. Submitter Rank:  MSG 
13. Submitter FName:  Joe 
14. Submitter MName:  T 
15. Submitter LName:  Smith 
16. Submitter Phone:  123-123-1234 
17. Problem:  1 
18. Page:  1 
19. Paragraph:  3 
20. Line:  4 
21. NSN:  5 
22. Reference:  6 
23. Figure:  7 
24. Table: 8   
25. Item:  9 
26. Total: 123 
27. Text: 
      This is the text for the problem below line 27. 
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The Metric System and Equivalents 
 

Linear Measure           Liquid Measure 
 
1 centimeter = 10 millimeters = .39 inch     1 centiliter = 10 milliliters = .34 fl. ounce 
1 decimeter = 10 centimeters = 3.94 inches    1 deciliter = 10 centiliters = 3.38 fl. ounces 
1 meter =10 decimeters = 39.37 inches     1 liter =10 deciliters = 33.81 fl. ounces 
1 dekameter =10 meters = 32.8 feet      1 dekaliter =10 liters = 2.64 gallons 
1 hectometer =10 decameters = 328.08 feet     1 hectoliter = 10 dekaliters = 26.42 gallons 
1 kilometer =10 hectometers = 3,280.8 feet     1 kiloliter =10 hectoliters = 264.18 gallons 
 
     Weights             Square Measure 
 
1 centigram = 10 milligrams = .15 grain     1 sq. centimeter = 100 sq. millimeters = .155 sq. inch 
1 decigram = 10 centigrams = 1.54 grains    1 sq. decimeter = 100 sq. centimeters =15.5 sq. inches 
1 gram = 10 decigrams = .035 ounce     1 sq. meter (centare) = 100 sq. decimeters = 10.76 sq. feet 
1 dekagram = 10 grams = .35 ounce     1 sq. dekameter (are) =100 sq. meters = 1,076.4 sq. feet 
1 hectogram = 10 dekagrams = 3.52 ounces    1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47  

acres 
1 kilogram = 10 hectograms = 2.2 pounds    1 sq. kilometer = 100 sq. hectometers = .386 sq. mile 
1 quintal = 100 kilograms = 220.46 pounds 
1 metric ton =10 quintals = 1.1 short tons        Cubic Measure 
 

1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch 
1 cu. decameter =1000 cu. centimeters = 61.02 cu. inches 
1 cu. meter =1000 cu. decimeters = 35.31 feet 

 
 

Approximate Conversion Factors 
 
  To change    To     Multiply by     To change     To    Multiply by 
inches   centimeters      2.540   ounce-inches   newton-meters      .007062 
feet    meters        .305   centimeters   inches        .394 
yards   meters        .914   meters    feet       3.280 
miles   kilometers     1.609   meters    yards      1.094 
square inches square centimeters   6.451   kilometers   miles        .621 
square feet  square meters      .093   square centimeters square inches      .155 
square yards  square meters      .836   square meters  square feet   10.764 
square miles  square kilometers    2.590   square meters  square yards     1.196 
acres   square hectometers     .405   square kilometers  square miles       .386 
cubic feet  cubic meters       .028   square hectometers acres      2.471 
cubic yards  cubic meters       .765   cubic meters   cubic feet   35.315 
fluid ounces  milliliters   29.573   cubic meters   cubic yards     1.308 
pints   liters        .473   milliliters   fluid ounces       .034 
quarts   liters        .946   liters    pints      2.113 
gallons   liters      3.785   liters    quarts      1.057 
ounces   grams    28.349   liters    gallons        .264 
pounds   kilograms       .454   grams    ounces        .035 
short tons  metric tons       .907   kilograms   pounds      2.205 
pound-feet  newton-meters    1.356   metric tons   short tons     1.102 
pound-inches  newton-meters  .11296 
 
 

Temperature (Exact) 
 

°F   Fahrenheit  5/9 (after   Celsius  °C 
          temperature      subtracting 32)      temperature 
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