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GENERAL

The Operation of the M12A1 PDDA subcourse is designed to teach operation of the M12A1 Power-Driven Decontamination Apparatus (PDDA).  The student will learn to identify the components of the M12A1 PDDA and the procedures for starting and stopping the apparatus.  The student will learn procedures for loading the tank with water, spraying water, heating water, and metering detergent or fire fighting foam with water.  The student also will learn procedures for loading, mixing, and spraying decontaminants using the M12A1 PDDA and assembling, disassembling, and operating the shower assembly.  This subcourse is presented in five lessons, each lesson corresponding to a terminal learning objective as indicated below.  The subcourse supports SM Task 031-507-1020, Use and Maintain M12A1 Decontaminating Apparatus.

Lesson 1: IDENTIFY COMPONENTS OF THE M12A1 PDDA

TASK: Identify components of the M12A1 PDDA.

CONDITIONS: Given information about and illustrations of the M12A1 PDDA, including the pump unit assembly, tank unit assembly, personnel shower assembly, and the M2 water heater.

STANDARDS: Demonstrate competency of the task skills and knowledge by responding to the multiple-choice examination covering the components of the M12A1 PDDA, including the pump unit assembly, the tank unit assembly, the personnel shower assembly, and the M2 water heater.

Lesson 2: DESCRIBE PROCEDURES FOR STARTING, OPERATING, AND STOPPING THE M12A1 PDDA ENGINE AND PUMP UNIT

TASK: Describe the procedures for starting, operating, and stopping the M12A1 PDDA engine and pump unit.

CONDITIONS: Given information about and illustrations of the procedures for starting, operating, and stopping the M12A1 PDDA under normal and unusual conditions.
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STANDARDS: Demonstrate competency of the task skills and knowledge by responding to the multiple-choice examination covering the procedures for starting, operating, and stopping the M12A1 PDDA under normal and unusual conditions.

Lesson 3: DESCRIBE THE PROCEDURES FOR PUMPING WATER AND LOADING THE TANK WITH WATER

TASK: Describe the procedures for pumping water and loading the tank with water.

CONDITIONS: Given information about and illustrations of the procedures for pumping water to load the tank and pumping water from a natural water source without loading the tank.

STANDARDS: Demonstrate competency of the task skills and knowledge by responding to the multiple-choice examination covering the procedures for pumping water to load the tank and pumping water from a natural water source without loading the tank.

Lesson 4: DESCRIBE THE PROCEDURES FOR HEATING WATER USING THE M12A1 PDDA

TASK: Describe the procedures for heating water using the M12A1 PDDA.

CONDITIONS: Given information about and illustrations of the procedures for heating water in the tank and for heating water from a natural water source.

STANDARDS: Demonstrate competency of the task skills and knowledge by responding to the multiple-choice examination covering the procedures for heating water in the tank and for heating water drawn from a natural water source.

Lesson 5: DESCRIBE THE PROCEDURES FOR LOADING, METERING, AND DISPERSING SUBSTANCES USING THE M12A1 PDDA

TASK: Describe the procedures for loading, metering, and dispersing substances using the M12A1 PDDA.

CONDITIONS: Given information about and illustrations of the procedures for loading decontaminants, soap, and foam into the M12A1 PDDA; metering detergent and foam with water; mixing and spraying decontaminants; and assembling, disassembling, and operating the shower assembly of the M12A1

STANDARDS: Demonstrate competency of the task skills and knowledge by responding to the multiple-choice examination covering the procedures for loading substances into the M12A1 PDDA; metering soap and foam with water; mixing and spraying decontaminants; and assembling, disassembling, and operating the shower assembly of the M12A1 PDDA.
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INTRODUCTION

Future armed conflicts are likely to involve use of one or a combination of nuclear, biological, and chemical (NBC) weapons by the enemy.  Contamination from these weapons causes casualties and restricts the use of equipment, terrain, and facilities.  A means of accomplishing quick and effective decontamination is essential if US forces and equipment are to remain in service and combat effective.  The M12A1 PDDA is, perhaps, the single most important piece of equipment available to provide decontamination on a scale greater than individual or crew-level decontamination of vehicles or equipment.  In addition to using the M12A1 PDDA in decontamination operations, the apparatus can be used for fire fighting with water or foam, de-icing equipment, and showering personnel.  The M12A1 PDDA is NOT used for spraying herbicides or insecticides.

In this subcourse, you will learn to identify components of and describe the M12A1 PDDA.  You will also learn to describe the procedures required to start, operate, and stop the M12A1 PDDA; to pump water using the M12A1 PDDA and load the tank with water; to heat water using the M12A1 PDDA; and to load, meter, and disperse substances (STB, detergent, fire-extinguishing foam) using the M12A1 PDDA.

When you are thoroughly familiar with all procedures described in this subcourse, you will understand and be able to apply the principles of operation of the M12A1 PDDA.  Your understanding of the use of this apparatus will be beneficial to you in your duties.  It will also be of benefit to your unit and may prevent or reduce casualties in a tactical environment where there is a need for decontamination of equipment.

Read each lesson carefully and study the illustrations, then try to answer the questions in the practice exercise.  Following the practice exercise are answers to the questions, referenced to learning events in the lesson.  When you have completed all the lessons and practice exercises, you should review all the material in the subcourse before beginning the examination.
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LESSON 1

IDENTIFY COMPONENTS OF THE M12A1 PDDA

TASK

Identify components of the M12A1 PDDA.

CONDITIONS

Given information about and illustrations of the M12A1 PDDA, including the pump unit assembly, tank unit assembly, personnel shower assembly, and the M2 water heater.

STANDARDS

Demonstrate competency of the task skills and knowledge by responding to the multiple-choice examination about the components of the M12A1 PDDA, including the pump unit assembly, the tank unit assembly, the personnel shower assembly, and the M2 water heater.

REFERENCES

TM 3-4230-209-12

TM 5-2805-259-14

Learning Event 1

DESCRIBE THE PUMP UNIT ASSEMBLY OF THE M12A1 PDDA


The complete nomenclature for the M12A1 PDDA is: decontaminating apparatus, power-driven, skid-mounted, multipurpose, nonintegral, 500-gallon, ABC-M12A1.  For brevity, in this subcourse it will be referred to as the M12A1 PDDA.


The M12A1 PDDA consists of a pump unit assembly, a tank unit assembly with a personnel shower assembly, and an M2 water heater.  These three items are shown in Figure 1.  In this learning event, the pump unit assembly will be discussed.

PUMP UNIT ASSEMBLY


The pump unit assembly is a skid-mounted unit consisting of a frame assembly, cover panels, gasoline engine, fuel tank, pump, plumbing, generator, control panel, battery, two discharge hoses on two hose reels, connector panel, prime-detergent tank, exhaust pipe extensions, and cover.  A toolbox, which is used to store on-equipment material (OEM), is located between the two hose reels.  A suction-hose connector and two discharge-hose connectors are on the connector panel at the back of the pump unit.  A lifting eye with clevis is provided at each corner for picking up the pump unit assembly.  The canvas cover is provided to cover the pump unit assembly when it is not in use.  The two exhaust pipe extensions are stowed on the tank unit assembly.  The extensions are attached to the exhausts of the engine when it is operating.  The pump unit assembly is shown in Figure 1.
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Figure 1.  Three components of the M12A1 PDDA.

Gasoline Engine

The engine for the M12A1 PDDA is a military standard, four-cylinder, air-cooled, four-cycle, overhead valve, 20-horsepower gasoline engine.  It supplies power for the pump through two pulleys and four drive belts.  It supplies power to a generator/alternator through two pulleys and one drive belt.  A 20-gallon fuel tank stores gasoline for the engine.  A 24-volt battery provides power to start the engine.


WARNING

The gasoline engine exhaust fumes are lethal.  Do not inhale these fumes.  A mask does not protect against carbon-monoxide fumes from the engine.  When the M12A1 PDDA is operated, vent the exhaust fumes away from the operator to prevent carbon-monoxide poisoning.
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Generator

A 24-volt, 40-ampere generator provides electrical power for the M2 water heater through a voltage regulator and an electrical power cable.

Control Panel

The control panel (Figure 2) on the front of the pump unit assembly is a one-man station for operating the M12A1 PDDA.  The following paragraphs describe the components of the panel.

Valve 1.  This valve (Figure 2) is an offset diaphragm valve.  It is used to select the routing of liquids discharged by the pump.  The valve body is in the pump discharge piping.

Valve 2.  This valve (Figure 2) is a diaphragm valve.  It controls the flow of liquids from the upper manifold to the lower-hose-reel discharge hose.  The valve body is in the lower-hose-reel piping.

Valve 3.  This valve (Figure 2) is a diaphragm valve.  It controls the flow of liquid from the upper manifold to the upper-hose-reel discharge hose.  The valve body is in the upper-hose-reel discharge piping.

Valve 4.  This valve (Figure 2) is a ball valve.  It controls the flow of liquid from the prime-detergent tank through the eductor on the pump.  The valve body is in the prime-detergent tank piping.

Pump Drain Valve.  The pump drain valve (Figure 2) is a ball valve.  It is used to control liquid draining from the pump.  The valve body is in the drain piping.  Keep the pump drain valve open when equipment is not in operation.

Throttle.  The push-pull type throttle (Figure 2) controls engine speed.  For full throttle, press the throttle in as far as it will go toward the panel.  To decrease engine speed, pull out the knob.  Twist the knob for fine adjustment of engine speed.  Use the button lock to lock the throttle at one setting.  Pull the throttle out to its full length of travel to shut off the engine.

Start-Magneto Switch.  The start-magneto switch (Figure 2) is a three-position (STOP, RUN, and START) rotary switch.  It controls starter and ignition power to the engine.

Choke.  The choke enriches the fuel mixture by restricting the air flow from the carburetor to ease engine starting.  It is located to the right of the start-magneto switch.

Fuel Shut-Off Valve.  The fuel shut-off valve (Figure 2) controls the flow of fuel from the fuel tank to the engine carburetor.  The valve body is in the fuel line.
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Low Oil Pressure Switch.  The low oil pressure switch (Figure 2) indicates when the oil pressure is below 20 pounds per square inch (psi).  The magneto circuit grounds the magneto, thus removing ignition power from the engine.  The engine is started by depressing the low oil pressure switch while holding the start-magneto switch in the START position.  The low oil pressure switch must be held depressed until the oil pressure gage indication exceeds 20 psi or the engine will stop.  When the oil pressure is at 20 psi and above, the oil pressure holds the low oil pressure switch circuit open to prevent grounding of the ignition.

Generator Warning Light.  The generator warning light (Figure 2) indicates that the engine alternator is generating an alternating current.  This does not mean that this current is charging the battery.

Vacuum Gage.  The vacuum gage (Figure 2) indicates the pump intake vacuum in inches of mercury (0-30).

Pressure Gage.  The pressure gage (Figure 2) indicates the pump discharge pressure in psi (0-300).

Tachometer-Hourmeter.  The tachometer (Figure 2) indicates the engine speed in RPM.  The hourmeter indicates the total elapsed running time of the pump.

Oil Pressure Gage.  The oil pressure gage (Figure 2) indicates engine oil pressure in psi.  The engine will not operate if the oil pressure is below 20 psi.  An oil pressure sender and a low oil pressure switch on the engine furnish the power to operate the oil pressure gage.

Heater Receptacle and Switch.  The switch opens or closes the circuit between the generator and the voltage regulator.  It supplies precise power to operate the M2 water heater.

Fuel quantity Gage.  The fuel quantity gage (Figure 2) registers the amount of fuel in the fuel tank when the fuel indicator switch is pressed.

Fuel Indicator Switch.  The fuel indicator switch (Figure 2) is pressed and held to register the amount of fuel that is in the fuel tank.  The amount of fuel registers on the fuel quantity gages.

Pump

The pump and associated plumbing and gages are included in the pump unit assembly.  The pump (Figure 2) and associated items consist of a pump, a four-groove drive pulley, suction vacuum gage and tubing, discharge pressure gage and tubing, prime/eductor piping, a discharge pressure pipe, and a drain pipe.  The pump consists of a tank (not to be confused with the tank unit assembly), tank cover, lubrication fitting, breather, and other hardware.  The pump drives liquids out through the discharge piping according to valve settings.
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Figure 2.  Pump unit assembly and control panel.
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The tank houses a water pump and contains its working parts.  The tank cover forms one side of the pump.  Screws fasten the cover so the tank.  The pump drain hole is in the cover.  The lubrication fitting is fastened in the tank.  It provides the means of greasing the shaft and the bearings inside the tank housing.  The breather allows excess grease and vapors to vent from the tank.

Suction Vacuum Gage and Tubing.  The suction vacuum gage and tubing consist of plumbing connections and a pointer indicating gage.  This gage gives a visual indication of the vacuum developed by the pump.  The gage is scaled in 0 to 30 inches of mercury.  This gage is shown in Figure 2.

Discharge Pressure Gage and Tubing.  The discharge pressure gage and tubing consist of connections and the discharge pressure gage.  This gage gives a visual indication of the pressure developed by the pump.  The gage is scaled from 0 to 300 psi.  This gage is shown in Figure 2.

Prime/Eductor Piping.  The prime/eductor piping consists of the piping, elbow, bushing, eductor, and street elbow.  The prime-detergent piping connects into the pump-suction piping at the eductor.  The eductor is threaded on both ends.  A ring, which acts as an orifice, is welded inside the eductor.

Drive Pulley.  The four-groove drive pulley is turned by belts from the engine and transfers power to the pump shaft (Figure 3).

[image: image4.png]DRIVE PULLEY

DRIVE BELTS

DRIVE BELTS





Figure 3.  Drive pulley.
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Drain Pipe.  The drain pipe consists of a pipe, elbow, ball valve, extension sleeve, and valve control handle.  The ball valve and pipe drain the pump.  The valve control handle is accessible at the control panel (Figure 2).

Discharge Pressure Pipe.  The discharge pressure pipe consists of a lower manifold, valves 1, 2, and 3, upper manifold, pipes, elbows, reducer, and pipe nipples.  This pipe system provides the pressure outlet from the pump.  Valve 1 is used to select the routing of liquids.  Valves 2 and 3 control the liquids to either the upper or lower discharge hose.  The controls for valves 1 through 4 are shown in Figure 2.

Discharge Hoses and Hose Reels

Two discharge hoses, with a female swivel coupling at each end, are installed on the hose reels.  The discharge hoses are 50 feet long.  Each discharge hose terminates with hose couplings that connect to the hose reel on one end and to a spray gun assembly on the other end.  The discharge hoses are used to discharge liquids from the pump unit assembly.

The hoses and hose reels are shown in Figure 4.  A gun assembly and nozzles are used on the hoses.
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Figure 4.  Discharge hoses and reels.

Gun Assembly.  The gun assembly is shown in Figure 5.  The gun assembly consists of a gun handle, an adapter, an extension pipe, gaskets and washers.  The adapter connects the gum assembly to the discharge hose.  When the gun handle is in line over the ball valve and the extension pipe, the ball valve is open.  When the gun handle is rotated 90 degrees, the ball valve is closed.

Nozzles.  In addition to the slurry nozzle, which is most often used with the gun assembly, there are two nozzles which are used for fire fighting.
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Figure 5.  Gun assembly and nozzles.

Slurry Nozzle.  The slurry nozzle is an adjustable deflector-type nozzle for spraying slurry.  Rotating the outer knurled portion of the nozzle body (two pieces) adjusts the angle of the orifice-and-deflector assembly, which varies the spray pattern.  The slurry nozzle is shown in Figure 5.

Fire Hose Water Nozzle.  The fire hose water nozzle is an adjustable sleeve-type nozzle.  The water nozzle is used to project a straight stream or a fog pattern of water.  One-half of the water nozzle rotates clockwise or counterclockwise to increase or decrease the width of the spray pattern.  The fire hose water nozzle is shown in Figure 5.

Fire Hose Foam Nozzle.  The nonadjustable fire hose foam nozzle is used to discharge fire-extinguishing foam liquid.  The fire hose foam nozzle is shown in Figure 5.

Connector Panel

The connections for attaching inlet and outlet hoses to the pump are located on the connector panel at the back of the pump unit assembly.  A suction hose connector and the upper and lower discharge hose connectors are located on this panel.  The location of the connector panel is shown in Figure 6 below.

Prime Detergent Tank and Lid

The prime-detergent tank consists of a rectangular, 10-gallon tank in the pump unit assembly and a lid.  The tank has an integral pipe in the bottom and an opening in the top and is used to store water, detergent, or foam-forming liquid.  It is also used for priming the pump.  The lid prevents foreign objects from entering the prim detergent tank.  It has two plastic knobs and a steel cable about 12.5 inches long attached to it.  One end of
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the cable fastens to the lid; the other end fastens to the frame.  The prime-detergent tank, which holds approximately 10 gallons, is used to store water or fire-extinguishing foam liquid.  The prime-detergent valve on the control panel controls the release of fluid from the tank.  The location of this tank is shown in Figure 6.
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Figure 6.  Location of connector panel and prime-detergent tank.
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Learning Event 2

DESCRIBE THE TANK UNIT ASSEMBLY OF THE M12A1 PDDA

The tank assembly (Figure 1) is used to store the water needed for the M12A1 PDDA.  The tank is bolted to a skid.  When the equipment is operating, water is blended with the STB decontaminating agent in the tank.  An agitator at the bottom of the tank prevents solids from settling out of the slurry.  A hopper-blender assembly and the agitator in the tank are used to blend STB decontaminating agent and water.

PARTS

The tank unit assembly and personnel shower assembly consist of the tank, suction hose, blender hose, foot valve, tank drain valve, hopper-blender assembly, and personnel shower.  Four clevises are provided for picking up the tank unit assembly.

Tank

The skid-mounted stainless-steel tank has a volume of 500 gallons.  However, the maximum working capacity of the tank is approximately 447 gallons of water.  The working capacity for the tank with slurry mix is 317 gallons.  The remaining volume should be reserved for expansion due to foaming action.  When using STB to mix slurry, 225 gallons of water and 1,300 pounds of STB are used.  Capacities of the tank are summarized in Figure 7.
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Figure 7.  Tank unit assembly capacities.

Tank Drain valve.  The tank drain valve is used to drain liquids or slurry from the tank.  The elbow and quick-disconnect coupling half connect to the quick-disconnect coupling half on the suction hose.

Suction Hose and Blender Hose.  The suction hose is used when the tank is filled from a water source.  The blender hose is used when heating water and blending decontaminants.  These hoses are described below and are shown in Figure 8.
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Suction Hose.  The Suction hose is 27 feet long with quick-disconnect coupling halves on both ends.  If the suction hose does not have two quick-disconnect coupling halves, notify organizational maintenance personnel.  A foot valve assembly is attached to the inlet end to prevent large pieces of foreign matter from entering the pump.  The suction hose is used when pumping water from an external source.  The foot valve holds the water in the suction hose.  A nonmetallic washer seals the suction hose connection.  When the suction hose is not in use, it is stowed on top of the tank unit.
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Figure 8.  Appearance and storage of suction hose and blender hose.
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Blender Hose.  The blender hose is 27 feet long.  When the blender hose is not in use, it is stowed inside the suction hose on top of the tank unit.  This hose is used to connect the tank unit assembly to the pump unit assembly or to the M2 water heater.

Figure 8 depicts the relative sizes of the two hoses, how the blender hose is stowed inside the suction hose, and where they are stowed on the tank unit assembly.

Hopper-Blender Assembly

The hopper-blender assembly (Figure 9), located inside the tank unit, is a cone-shaped unit that facilitates addition of STB to the tank.  It is used to blend the STB decontaminating agent with water.  Two bolts hold the hopper-blender and cover in place.  Two gaskets are cemented to the cover and the hopper-blender to protect the contacting surfaces and provide a seal.  A straining screen prevents large lumps of STB from entering the hopper.
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Figure 9.  Hopper-blender assembly.
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The volume of the hopper-blender assembly is sufficient to allow quick addition of STB or other decontaminants during the mixing process.  A liquid level indicator attached to the side of the hopper-blender assembly indicates the number of gallons of liquid in the tank.  The indicator is scaled from 100 to 447 gallons.

Foot Valve

The foot valve (Figure 10) prevents solids from entering the suction hose when water is being pumped into the tank from a natural source.  The foot valve will prevent rocks and gravel from entering the pump, but will not prevent fine sand or silt from entering.  On one end, the foot valve has a strainer.  On the other, it has a quick-disconnect coupling half for attachment to the suction hose.  When not in use, a cap covers the quick-disconnect coupling and the foot valve is stowed in a bracket on the tank unit assembly.  A thumbscrew tightens and holds the foot valve in the bracket.  The stowage location of the foot valve is shown in Figure 8.

[image: image11.png]STRAINER
CAP

! HOSE
THUMBSCREW 1 %5’ CONNECTOR

MOUNTED IN BRACKET REMOVED FROM BRACKET





Figure 10.  Foot valve.

Personnel Shower Assembly

The personnel shower assembly enables the M12A1 PDDA to be used to provide a shower facility for personnel.  It is packed partially dismantled in brackets on the tank unit.  The personnel shower consists of an assembly of six 34-inch lengths of pipe with necessary supports and connections.  On the shower pipes, four pairs of 5/32-inch diameter holes are drilled in each pipe.  Water for showers can be pumped from the tank unit or from an external source.  The M2 water heater can be used to heat water for the shower assembly.
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Learning Event 3

DESCRIBE THE M2 WATER HEATER

The M2 water heater is used to heat water for equipment decontamination operations or personnel showers.  The M2 water heater is shown in Figure 11.  It consists of three main components: the fuel and ignition system, the combustion system, and the control system.  The secondary components include: removable panels, a control panel, a control box, a fuel hose assembly, an electrical power cable assembly, a water hose assembly, a boiler assembly, a combustor assembly, two electrical motors, a magneto, a filter, and tools.

FUEL AND IGNITION SYSTEM

The major operating components of the fuel and ignition system are installed on the M2 water heater skid.  A 24-volt DC fuel and ignition drive motor controls and drives the fuel pump and the combustor ignition magneto.  Fuel is supplied from an external source under constant pressure to the fuel pump solenoid valve.  The solenoid valve (Figure 11) controls fuel to the fuel pump.  Some unused fuel is bypassed at the fuel pump and is returned to the fuel supply.  When the HEATER-ON/PURGE-ON switch is in the PURGE-ON position (Figure 11), the fuel pump solenoid valve coil is not activated.  Fuel flows through the solenoid valve body and is returned to the fuel container.  When the HEATER-ON/PURGE-ON switch is in the HEATER-ON position (Figure 11), the coil of the fuel pump solenoid valve is energized and closes the fuel passage in the solenoid valve body.  The fuel is then redirected to an atomizing fuel nozzle.  The magneto supplies voltage to the igniter plug in the combustor, where the fuel is ignited.

COMBUSTION SYSTEM

The major components of the combustion system are installed on the boiler.  Water enters from the bottom of the boiler (Figure 11) and is discharged from the top.  The combustion exhaust gases are discharged at the top of the M2 water heater.  The system uses a forced air and atomized fuel mixture.  A combustion air fan (Figure 11) forces air into the combustor, where the air is mixed with the atomized fuel spray.  This mixture is then ignited by an igniter plug.  The flame is self-sustained once it is lit.

CONTROL SYSTEM

The control system operates the fuel and ignition system and the combustion system.  The controls, the temperature gage, and the oil and water pressure gages are installed on the front of the control panel (Figure 11).  In addition, many automatic control and safety devices are installed throughout the M2 water heater to ensure safe and efficient use.
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Figure 11.  MT water heater and control panel.
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SECONDARY COMPONENTS

The secondary components include removable panels, a control panel, a control box, a fuel hose assembly, an electrical power cable assembly, a water hose assembly, a boiler assembly, a combustor assembly, two electrical motors, a magneto, a filter, and tools.

Control Panel

The controls located on the M2 water heater are the HEATER-ON/PURGE-ON switch, the temperature selector control, the water and fuel pressure gages, and the water temperature gage.  These controls are shown in Figure 11 and are described in the following paragraphs.

HEATER-ON/PURGE-ON Switch.  The HEATER-ON/PURGE-ON switch in the PURGE-ON position applies operating voltage to relays that energize the fuel and ignition drive motor.  Placing the switch in the HEATER-ON position closes the fuel pump solenoid valve, admits fuel into the combustion chamber, and fires the boiler.

Temperature Selector Control.  The temperature selector control (Figure 11) is used to manually set the desired operating water temperature.  Turning the knob clockwise will raise the water temperature; turning the knob counterclockwise will lower the water temperature.  Increasing water temperature will increase fuel pressure.

Water Pressure Gage.  The water pressure gage indicates the pressure of water being circulated through the boiler.  Normal water pressure indications are from 60 to 155 psi.  When the water pressure indication exceeds 200 psi, the pressure relief valve on the boiler opens and relieves excess pressure.

Fuel Pressure Gage.  The fuel pressure gage (Figure 11) indicates the pressure of the fuel being supplied to the fuel nozzle for atomizing and burning.  Since the M2 water heater has a multifuel capacity, different fuel atomizing pressures are required.  The pressures required for various fuels are indicated in Figure 12.
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Figure 12.  Pressure for various fuels used in the M2 water heater.
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Water Temperature Gage.  The water temperature gage indicates the temperature of water in the boiler.

Power Cable

The main electrical power cable is used to provide external electrical power to the M2 water heater.  The cable is stowed in the storage compartment and is attached to terminals on the pump unit control panel and on top of the M2 water heater.

Fuel Hose Assembly

A fuel hose is provided with the M2 water heater to draw fuel from an external fuel supply, usually a 5-gallon gasoline can.  The fuel hose consists of a three-hose assembly that is attached to a standard-size plug, which fits into the fuel supply container on removal of the usual closure.  The three hoses are a fuel supply hose, a fuel return hose, and a flexible hose that is inserted into the fuel container.  This hose withdraws fuel from the fuel container into the supply hose.

Water Hose

A water hose is provided with the M2 water heater to transfer heated water from the M2 water heater to the using equipment.  The water hose is attached to the water outlet elbow located in the storage compartment on top of the M2 water heater.

Cover Panels

Removable panels enclose the M2 water heater.  Some of the panels are louvered for ventilation.  Heat-reflective tape is applied to the two side and end panels on the M2 water heater.  The tape minimizes the external temperature of the panels that operating personnel may contact.

Tool Carrier

A canvas tool carrier is provided to store the tools supplied with the M2 water heater.  The tool carrier is attached to the cover of the cabinet.  A similar carrier is attached to the lower left front panel of the pump unit for storing technical manuals.


WARNING

If the M2 water heater is operated in an enclosed area, the exhaust must be vented or placed outside the enclosed area to prevent carbon-monoxide poisoning.  A mask does not protect against carbon-monoxide fumes.
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CAUTION

Circulate only clean water through the M2 water heater.  Do not circulate slurry or any other mixture through the M2 water heater.
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PRACTICE EXERCISE FOR LESSON 1

You have just finished reading the instructional material for Lesson 1.  This lesson covered the descriptions of the M12A1 PDDA tank unit assembly, the pump unit assembly, and the M2 water heater.  It is now time to check your understanding of the lesson.  This is done by completing the practice exercise below.  All of the questions are multiple-choice and are intended to measure your understanding of the procedures used in performing the task.  There is only one correct answer to each question.  Try to answer all of the questions without referring to the lesson material.

When you have completed all of the questions, turn the page and check your answers against the correct responses.  Each correct response is referenced to specific portions of the lesson material so that you can review any questions you have missed or do not understand.  When you have completed your review, continue to the next lesson.

1.
Which item is usually found on the spray nozzle gun assembly?


a.
Fire hose foam nozzle.


b.
Fire hose water nozzle.


c.
Slurry nozzle.


d.
Foot valve.

2.
Where is the M12A1 PDDA blender hose stowed?


a.
Inside the suction hose, on top of the tank unit assembly.


b.
Under the canvas cover of the pump unit.


c.
Under the cover panel of the pump unit.


d.
In the toolbox.

3.
Where is the handle for valve 4 located?


a.
On the tank unit assembly.


b.
On the pump unit control panel.


c.
On the M2 water heater.


d.
On the personnel shower assembly.

4.
What is the function of the voltage regulator switch, located on the pump unit control panel?


a.
Regulate the voltage to the pump motor.


b.
Regulate the voltage to the start/magneto switch.


c.
Furnish power to operate the oil pressure gage.


d.
Supply precise power to operate the H2 water heater.
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5.
The M2 water heater fuel supply and return hoses connect the M2 water heater with __________


a.
the pump unit assembly fuel tank.


b.
the tank unit assembly.


c.
an external fuel supply.


d.
the pump upper discharge connector.

6.
Which item would NOT be filled completely to allow for foaming?


a.
Fuel container for M2 water heater


b.
Tank in the tank unit assembly.


c.
Fuel tank for the pump unit assembly.


d.
Prime-detergent tank.
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ANSWERS TO PRACTICE EXERCISE

Lesson 1

1.
c
(Refer to Learning Event 1.)

2.
a
(Refer to Learning Event 2.)

3.
b
(Refer to Learning Event 1.)

4.
d
(Refer to Learning Event 1.)

5.
c
(Refer to Learning Event 3.)

6.
b
(Refer to Learning Event 2.)
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LESSON 2

DESCRIBE PROCEDURES FOR STARTING, OPERATING, AND STOPPING

THE M12A1 PDDA ENGINE AND PUMP UNIT

TASK

Describe procedures for starting, operating, and stopping the M12A1 PDDA engine and pump unit.

CONDITIONS

Given information about and illustrations of the procedures for starting, operating, and stopping the M12A1 PDDA under normal and unusual conditions.

STANDARDS

Demonstrate competency of the task skills and knowledge by responding to the multiple-choice examination covering the procedures for starting, operating, and stopping the M12A1 PDDA under normal and unusual conditions.

REFERENCE

TM 3-4230-209-10

Learning Event 1

START THE M12A1 PDDA ENGINE AND PUMP UNIT

As a decontamination specialist, you must be able to start the engine of the M12A1 PDDA pump unit assembly safely and without damage to the apparatus.  To do so, you must be familiar with the components and controls described in Lesson 1 and know the correct sequence of steps to perform to start the engine and pump unit.

BEFORE-OPERATION SERVICES

As with any other item of mechanical equipment, certain procedures must be performed on the M12A1 PDDA before operation.  These procedures begin with a visual inspection.

Visual Inspection

Remove the canvas cover and cover panels from the pump unit.  Remove the cover panels from the M2 water heater.  Inspect for loose or missing nuts or bolts.  Tighten or replace them as necessary.  Inspect the M12A1 PDDA to see that all parts are present.  See that wiring or other objects do not obstruct moving parts.  See that applicable manuals are present and in serviceable condition.  See that entries in the equipment logbook are up-to-date.  See that the pipe caps are on the two discharge hoses and the suction hose connector, and that chain assemblies are in place.  See
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that controls and instruments on the control panel are in good condition and that protective caps are on the fuel supply, fuel return, and water inlet connectors of the M2 water heater.  Check nameplates and identification plates for legibility and ensure that they are securely attached to the equipment.  Be sure that all on-equipment material (OEM) is present, clean, and serviceable.

The OEM items that should be present are --

(
Two slurry nozzles.

(
Two fire hose water nozzles.

(
Two fire hose foam nozzles.

(
One 12-inch adapter grease gun with flexible coupling.

(
One hand-held grease gun.

(
One hose.

(
One hand oiler.

(
One collapsible canvas pail.

(
One pair of camloe pliers.

(
One pair of 6-inch, slip joint, straight nose pliers.

(
One 6-inch, flat tip screwdriver.

(
One 8-inch, flat tip screwdriver.

(
One V-belt tensiometer.

(
One 8-inch, open end, adjustable wrench.

(
Two 15-inch, open end, adjustable wrenches.

(
One crank handle.

(
One 9/16- X 5/8-inch double-head open-end wrench.

(
One pair of retaining ring pliers.

(
One 8-inch blade, flat-tip screwdriver.

(
One universal spanner wrench.

(
One engine starter rope.

These items, with the exception of the two slurry nozzles which will usually be on the gun assemblies, will be found in the toolbox between the hose reels.

Gun Assembly

In the before-operation procedures, you must clean the gun assembly, if required.  In the cleaning process, be sure to clean the hardened slurry or dirt from the gun assembly.  Especially clean the hard-to-reach areas around the gun handle and the threads of the adapter.  Use soapy water and a small brush to loosen the dirt.  Rinse with clean water and dry.

In cleaning the gun assembly, you may need to remove it from the discharge hose.  To do so, unscrew the discharge hose coupling from the adapter at the base of the gun assembly.  Remove the slurry nozzle from the extension pipe, as shown in Figure 13.

Use a similar procedure to remove the gun assembly from the discharge hose coupling.

Reinstallation of the gun assembly is the reverse of removal.  Install the gun assembly on the discharge hose by screwing the open end of the
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adapter into the hose coupling.  Do NOT overtighten.  Install the appropriate nozzle (fire, foam, or slurry) on the extension pipe.  Screw the ball valve into the small end of the adapter and draw it up tight.
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Figure 13.  Removal of slurry nozzle.

During the cleaning process, you also should be inspecting the gun assembly.

In the inspection you should --

(
Inspect the threads for nicks, burrs, or other damage.

(
Inspect the ball valve body for cracks, pits, or other physical damage.

(
Inspect the gun handle for cracks, chips, twists, bends, or other damage that would interfere with efficient operation.

(
Inspect the extension pipe and adapter for cracks, bends, holes, being out of round, or other damage that would affect operation of the gun assembly.

(
Test the gun assembly by operating the pun handle.

Notify organizational maintenance personnel if the gun assembly must be repaired or replaced.

Nozzles

In servicing the nozzles, clean the fire hose water and foam nozzles and the slurry nozzle.  Use soapy water and a small brush.  Inspect the nozzles.  See that gaskets and washers are installed and are not damaged.  See that the threaded fittings are clean and undamaged.  Test the slurry nozzle by rotating the orifice-and-deflector assembly.  Test the fire hose water nozzle by rotating the orifice-and-deflector assembly.  Test the fire hose water nozzle by rotating the sleeve.  See
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that a slurry nozzle is on each of the gun assemblies at the ends of the discharge hoses.  See that the two fire hose foam nozzles and two fire hose water nozzles are in the toolbox.

Hoses

Inspect the suction and blender hoses and the two discharge hoses for breaks, cuts, or damage that would result in leaks.

Suction and Blender Hoses.  See that gaskets are on the connector ends of the hoses.  Check that each connector is complete and in good condition.  See that the foot valve assembly is undamaged and is clean.  Inspect for enlarged holes that would allow large pieces of foreign matter to be drawn into the M12A1 PDDA.  See that the four bracket clamps that fasten the suction hose (with the blender hose inside) are in place on top of the tank unit assembly.  See that the exhaust pipe extensions are coiled next to the suction hose and are fastened by criss-crossed lashing.  Fasten lashing through the bracket clamps.

Discharge Hoses.  See that gaskets are in place and are not damaged.  See that couplings are complete and all threads are clean and free of nicks and burns.  Make sure that the two hose reels are in good condition and that the crank handle is in the toolbox.

Belts

To inspect the drive belts and the generator belt, remove the lower right and lower left front panels of the pump unit.  Inspect the belts for breaks, and for worn or frayed edges.  Inspect the belts for proper tension using the V-belt tensiometer shown in Figure 14.  If the belts are too loose or too tight, you will need to adjust them.
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Figure 14.  Tensiometer.

Drive Belts.  To adjust the drive belts, use the following steps.

Step 1.  Remove the tensiometer from the toolbox and check to see that it is clean and serviceable.
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Step 2.  Set one O-ring at the 3/8-inch mark, and the other O-ring at the 0-pound mark against the sleeve.  Put the small end of the tensiometer against one of the four drive belts, halfway between the engine and pump pulleys (Figure 15).  Press down on the tensiometer until the O-ring at the 3/8-inch mark touches the belt next to it.  Remove the tensiometer and read the position of the second O-ring that was moved down the scale by the sleeve.  The O-ring should be between the 5- to 7-pound marks for correct belt tension.

If the belt tension is not between 5 to 7 pounds, loosen the engine mounting bolts to move the engine.  If the belt tension is more than 5 to 7 pounds, move the engine toward the pump.  If less then 5 to 7 pounds, move the engine away from the pump.  You may have to check the belt tension several times before you have the right belt tension.
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Figure 15.  Checking tension of drive belts.

Generator Belts.  You will check the generator belt in a similar manner as you did the drive belts.
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Since the generator has only one belt, you will not be able to use an adjacent belt as a reference.  Place a straightedge (a wrench, ruler, or other straight object) over the engine and generator pulley to use as a reference line.  Proceed as you did when checking the drive belt tension.

Since there is a generator belt adjusting screw, adjusting the belt tension of the generator belt is somewhat easier than adjusting the drive belts.  For the correct belt tensions, the O-ring should be between the 5-to 7-pound marks.

If the belt tension is not right, loosen the locknut on the belt adjusting screw and the two capscrews on the generator (Figure 16).  Turn the adjusting screw clockwise to increase belt tension and counter-clockwise to loosen belt tension.  You may have to check a couple of times until you get the right belt tension.  Tighten the generator capscrews and belt adjusting screw locknut.
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Figure 16.  Checking generator belt tension.

Prime-Detergent Tank

Make sure that valve 4 is in the closed position.  Remove foreign objects and sediment from the interior of the prime-detergent tank.  If the tank is to be used for priming, fill it with clean water.  If the tank is to
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be used for washing, add liquid detergent.  If the tank is to be used for making foam, fill it with fire-extinguishing foam liquid.

Piping and Valves

Check that the piping, valves, clamps, and hose connections are properly fastened; tighten if necessary.  See that the pump drain valve is closed.

Throttle

See that the throttle is fastened to the engine accelerator linkage.  See that the setscrew fastens the wire of the throttle to the throttle bracket.  Inspect the plastic knob for damage.

Fuel System

See that the fuel tank is securely mounted in the frame.  Check that the fuel line is tight and is not leaking fuel.  See that the wiring for the fuel quantity transmitter and fuel gage is secure.

Check to see that the fuel tank is filled with gasoline and that there is a one-inch void in the fuel tank.  Be sure the air cleaner is clean and serviceable.  See that the fuel tank cap fastens tightly and that the fuel shut-off valve operates properly.

See that the fuel filter and sediment bowl are serviced.  If needed, clean the fuel filter and bowl as follows:

Step 1.  Close the fuel valve on the fuel filter by turning the handle clockwise.  (Refer to Figure 17.)
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Figure 17.  Fuel filter and sediment bowl.

Step 2.  Unscrew the thumbscrew by turning it counterclockwise all the way.  Move the bail to the right or left side and remove the bowl.

Step 3.  Unscrew the fuel strainer by turning it counterclockwise. 

Step 4.  Remove the gasket and inspect for cuts and tears.  Replace bad gaskets.

Step 5.  Clean the bowl with a clean rag and rinse with clean gasoline.  Check the bowl for cracks and chipped areas.

Step 6.  Clean the fuel filter by using air pressure to blow out dirt.

Step 7.  Screw the fuel filter onto the filler head by turning the fuel filter clockwise.  Tighten the strainer hand-tight only.
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Step 8.  Replace the gasket and bowl.  Bold the bowl in place and turn the thumbscrew clockwise.  Tighten the thumbscrew finger-tight.

Step 9.  Open the fuel valve by turning the handle counterclockwise.

Step 10.  If fuel does not run into the fuel bowl when you open the fuel valve, loosen the thumbscrew slightly to permit any trapped air to escape from the bowl.  If the bowl does not fill with gasoline, notify your supervisor.

Air Cleaner Element

You can tell if the air cleaner element is serviceable by observing the restriction indicator on top of the air cleaner head (Figure 18).  When the restriction indicator shows red, change the cleaner element.

NOTE: The information on the instruction plate mounted on the air cleaner body says to "clean the element with low air pressure and reuse."  Do not clean the element; replace it with a new one.

To change the air cleaner element, proceed as follows:

Step 1.  Disconnect the upper and lower air hose clamps.  Do this by turning the clamp screws counterclockwise (Figure 18).

Step 2.  Pull the upper and lower air hoses off the air cleaner connector pipes.

Step 3.  Disconnect the head from the body by unlatching the two head clamps.  Pull the head off the body.

Step 4.  Remove the cleaner element and throw it away.  Clean the head and body using low pressure air and a clean cloth.

Step 5.  Place the new cleaner element into the body and secure the head and body by latching the two head clamps.
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Figure 18.  Air cleaner element.

Step 6.  Push the upper and lower air hose over the connector pipes and tighten the hose clamps by turning the clamp screws clockwise.

Step 7.  Reset the restriction indicator by pressing the reset button at the top of the restriction indicator.

Tank Unit Assembly

See that the exterior of the tank unit assembly is clean.  See that the foot valve assembly is stowed properly on the skid base and is held in place by the thumbscrew.  Check that the tank drain valve opens and
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closes when the handle is turned.  Check the personnel shower assembly for proper stowage in brackets and a clean meshed-screen strainer.  Be sure that the fittings are not burred and that the holes in the pipes are not clogged.

Remove the hopper bolts.  See that a chain fastens the bolts to the handle on the cover.  Raise the hopper cover and check that the gasket is in place.  See that the screen is clean, no rust or corrosion is on the cover, and the numbers on the tank liquid level indicator are legible.  Raise the hopper-blender clear of the tank and see that the piping has minimal rust and corrosion, and has no loose fittings, broken welds, or other damage.  See that the gasket beneath the hopper flange is in place and undamaged.  Check the interior of the tank for residual slurry or other foreign matter.  See that the agitator nozzle is free of obstructions, cracks, burrs, and other damage.  Replace the hopper-blender in the tank.  See that the tank is bolted tightly to the skid base.  See that the four lifting eyes with clevises and the two towing eyes are not damaged.  See that the tank unit assembly is not corroded.  Touch up with paint as required.  See that the drive screws that fasten the drain, blender, and agitator identification plates are tight.

Gasoline Engine

See that the engine is fastened securely to the engine mounts.  See that the two mufflers and the exhaust pipe extensions have been installed.  Check for burned-out fuses.  See that the tachometer cable and the electrical wires and cables are installed.  See that the fuel line is installed on the carburetor, is tight, and does not leak.  To perform this check, you must remove the top shroud (Figure 19).  Check that the battery ground strap is fastened to the flywheel housing and the battery positive cable is connected to the starter solenoid.

See that the engine is lubricated.  See that the engine crankcase is filled with 4.5 quarts of oil, by pulling the oil gage rod and cap from the oil filter tube.  If the oil level is below the LOW mark, add oil before operating the engine.  Do NOT fill above the FULL mark.
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Figure 19.  Locations of engine shroud and air control handle.

M2 Water Heater

See that the glass in the gages is unbroken and that the pointers register zero on the water and fuel pressure gages.  See that the water temperature gage indicates the surrounding temperature when the equipment is not operating.  See that the HEATER-ON/PURGE-ON switch is in the PURGE-ON position.  See that the main power cable is not broken and the connector is not missing.  Inspect the fuel hose assembly for completeness and damage.  Inspect the fuel lines for cracks or breaks, missing parts, or other visible damage.  Inspect the water hose for cuts or damage.  Fill the fuel supply source (5-gallon can) and connect it to the M2 water heater.  If gasoline or JP-4 is being used to power the boiler, pour number 2 diesel fuel oil (1 pint per 5 gallons of gasoline) into the fuel container.  This prevents the fuel from freezing.  When the fuel pump "freezes," the fuel and ignition drive motor stops operating.  Use a screwdriver on the drive arms and free the shaft of the fuel pump.  The shaft is free when it will turn by a flick of the finger on the drive arms.  See that the electric motors and drive arms (moving parts) are free to operate and that no parts are missing.
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Battery

See that the battery cells are filled to the proper level with electrolyte and water and that they are capped.  See that the positive cable and the ground strap are fastened tightly to the correct terminals.  See that the battery is fastened tightly to the skid base and the battery pad is in place.

As you are performing the before-operation services, record all shortcomings and deficiencies on DA Form 2404.  An example of a DA Form 2404 with typical annotations is shown in Figure 20.  If you must repair or replace any parts, tell your supervisor.

STARTING THE PUMP UNIT ASSEMBLY

The instructions for starting the pump unit assembly are summarized on a plate at the right side of the pump unit assembly control panel.  To start the pump unit assembly, use the instructions on this plate (Figure 21).  These instructions are further amplified in the following procedure.

Step 1.  See that the pump drain and valves 1, 2, 3, and 4 are closed.  See that the two discharge and one suction connectors on the pump unit are capped.  Remove the tank lid from the prime-detergent tank.  Using the collapsible canvas pail or other suitable means, fill the prime-detergent tank with water.  Replace the tank lid.

Step 2.  Open valve 4.  This allows water from the prime-detergent tank to fill the pump cavity.  Verify the presence of water in the pump by opening the pump drain valve briefly and allowing some water to run out.  Then close the pump drain valve.  Remove the cover panels marked "remove before operating" on the pump unit.
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Figure 20.  Sample DA Form 2404.
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Figure 21.  Starting procedure instruction plate.
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Step 3.  Open the four bracket clamps that are on top of the tank unit.  Remove the exhaust pipe extensions and suction hose.  Straighten out the suction hose.  Remove the blender hose from inside the suction hose.  Remove the protective cap from the lower discharge connector.  Connect the blender hose to the lower discharge hose connector.  Connect the other end of the blender hose to the blender connector on the hopper-blender.

Step 4.  Remove the protective cap from the suction hose quick-disconnect coupling half on the connector panel.  Connect one of the two quick-disconnect coupling half ends of the suction hose to the suction hose quick-disconnect coupling half on the connector panel.

Step 5.  Remove the foot valve assembly from the skid of the tank unit.  Connect the other quick-disconnect coupling half end of the suction hose to the foot valve.  Submerge an empty STB decontaminating agent drum or larger container in a natural water source.  Place the foot valve end of the suction hose in the bottom of the submerged container to minimize the danger of drawing mud or bottom silt into the M12A1 PDDA.


NOTE: An alternate method of filling the tank with water from a natural source is to open valve 1 on the control panel and unreel enough of the upper discharge hose from the hose reel to reach the tank unit.  Remove the tank lid from the hopper-blender.  Open the valve on the gun assembly and insert the discharge hose in the hopper-blender.  Open valve 3.

Step 6.  Attach the two exhaust pipe extensions to the two mufflers on either side of the engine.  Perform Steps 1 thru 10 specified on the engine checklist (Figure 22).  This is a checklist; most of the actions should already be done.


WARNINGS

The gasoline engine exhaust fumes are lethal.  Do NOT inhale these fumes.  A mask does not protect against carbon-monoxide fumes from the engine.  When the M12A1 PDDA is to be operated, the exhaust fumes must be vented away from the operator to prevent carbon-monoxide poisoning.

To avoid injury or electrical shock, keep the voltage regulator switch in the OFF position when the M2 water heater is not in use.

Step 7.  Fill the fuel tank with gasoline.  Leave a one-inch void in the fuel tank.

Step 8.  Pull the throttle all the way out (until it stops and can go no further).  Then push the throttle in approximately one-half the distance it was pulled out.  Press in the low oil pressure switch and hold it (Figure 23).  Turn the start-magneto switch to the START position.

36

This will activate the starter.  Continue holding in the low oil pressure switch until the oil pressure gage indicates 20 psi or more; then release the oil pressure switch.  As soon as the engine starts, release the start-magneto switch, which will go to the RUN position.  The switch is spring-loaded to the RUN position, and the engine will continue operating.  If the engine does not start, pull out the choke and try again.  When the engine starts, push the choke back in.

NOTE: The governor on the engine is factory set to control the engine speed at 3,850 RPM.  If the engine will not operate at 3,850 RPM, notify organizational maintenance personnel.

Step 9.  Adjust the throttle to the desired pump speed.  Increase engine RPM by pushing the throttle in or by rotating the throttle clockwise until approximately 3,850 RPM is indicated on the tachometer.  When the pump is fully primed, the sound of the pump will change noticeably.

Step 10.  Both the pressure gage and vacuum gage initially indicate zero.  The pump suction vacuum gage may be indicating from 0 to 15 inches of mercury, depending on the height of the pump above the level of water.  When the pump is fully primed, the pressure gage indication should be from 60 to 120 psi.

CAUTION

Close valve 4 before the prime-detergent tank is empty.  If this valve is not closed, all vacuum or pressure will be lost due to air in the pump.

Step 11.  Immediately close valve 4 when the pump is fully primed.

Step 12.  Pump the tank unit full of water to the desired level.  Remove the hopper-blender cover.  Observe the water level on the tank liquid level indicator to see that it is satisfactory.  Refill the prime-detergent tank with water.  Replace the cover and lid.

Step 13.  Release trapped air in the piping and discharge hoses by opening the valves on the discharge hoses.
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Figure 22.  Engine checklist.
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Figure 23.  Low oil pressure switch/start magneto switch activation.
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Learning Event 2

STOP THE M12A1 PDDA ENGINE AND PUMP UNIT

After the mission has been completed, the unit must be shut down.  You must accomplish this procedure safely and without damage to the apparatus.  To do so, you must be familiar with the components and controls discussed previously and know the correct sequences of steps to perform.

STOPPING PROCEDURE FOR THE PUMP UNIT

To stop the pump unit, first reduce the engine speed to an idle by rotating the throttle counterclockwise.  Then, close the fuel shut off valve on the control panel, and close the finger nut on the sediment bowl beneath the fuel tank.  Next, shut off the ignition by turning the start-magneto switch to the stop position.  Shut off the fuel by turning the fuel valve fully clockwise.  Close all valves, including drains (valves 1, 2, 3, 4, and the tank drain valve).

STOPPING PROCEDURE FOR THE PUMP UNIT WHEN THE M2 WATER HEATER HAS BEEN USED

When the M2 water heater has been in use, certain precautions must be observed to avoid damage to the apparatus or injury to personnel.  To stop the apparatus, follow the stopping procedures in the succeeding paragraphs.

Step 1.  Place the HEATER-ON/PURGE-ON switch to the PURGE-ON position.  After combustion ceases, operate for two minutes on PURGE-ON.

Step 2.  Place the heater receptacle switch to the off position.

Step 3.  Continue to cycle water through the boiler for at least three minutes or until the water temperature is approximately 100 degrees Fahrenheit as indicated on the water temperature gage.

Step 4.  Place the voltage regulator switch in the OFF position.  Disconnect the main electrical power cable.  Install the cap over the socket receptacle.  Stow the main electrical power cable in the storage compartment of the M2 water heater.

Step 5.  Disconnect the fuel supply and fuel return lines of the fuel hose from the M2 water heater.  Install the caps.  Disconnect the fuel hose from the gasoline can.  Drain the fuel hose and stow it in the storage compartment of the M2 water heater.  Install a cap on the fuel can.

Step 6.  Stop the pump unit assembly as explained above.
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WARNING

If it is necessary to disconnect the hoses when the water temperature is above 100 degrees Fahrenheit, exercise extreme care to prevent scalding.

PROCEDURES AFTER A MISSION

After a mission, clean and store the M12A1 PDDA.  If the equipment has been used to pump slurry, chemicals, or detergents, flush all plumbing with water to prevent hardening of liquids or sticking valves.  Inspect the apparatus for cracked, bent, or broken parts, loose or missing nuts or bolts, or other damage.  Inspect for leaks, overheating, and faulty operation.


WARNING

After a decontaminating mission, decontaminate the protective clothing, masks, and the M12A1 PDDA used by the operating personnel.  Decontaminate before removing the clothing and before handling the equipment.


CAUTION

In temperatures below 0 degrees Centigrade (32 degrees Fahrenheit), drain all water from the apparatus.  Any water left in the equipment will freeze at a temperature of only a few degrees below 0 degrees Centigrade, and may crack the pump housing, piping, and discharge hoses.

Cleaning the M12A1 PDDA

Clean the M12A1 PDDA immediately if it will not be started again within 24 hours after spraying slurry.  Otherwise the hardened slurry will make cleaning more difficult and may damage the apparatus.  Place the M12A1 PDDA in position to draw water through the suction hose.  Plush the M12A1 PDDA with water, and drain the tank unit assembly, pump unit assembly, and piping.

Flushing the M12A1 PDDA.  After .a spraying mission in which slurry or other chemicals ware used, immediately flush the M12A1 PDDA using the following steps:

Step 1.  Start the pump unit as described in Lesson 2, Learning Event 1.
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Step 2.  Wash down all interior and exterior surfaces of the tank unit assembly by using one of the discharge hoses.  Allow the residue to drain out of the open tank drain valve.  Spray clear water to clean any slurry deposits from the exterior of the tank.

Step 3.  Connect the clear water supply to the agitator and flush the piping until it is clean.

Step 4.  Leave the tank drain valve open after flushing the tank unit.  When the tank is completely empty, close the tank drain valve.

Step 5.  Continue operating the pump and flush the upper and lower discharge piping and discharge hoses until the water clears.  Wash the exterior surfaces of the M2 water heater.  Then shut down the pump by pulling out the throttle to reduce engine speed.

Step 6.  To prevent flooding, shut down the pump as follows: Close the fuel shut-off valve and let the engine operate until dry.  Place the start -magneto switch in the STOP position.  Open the pump drain valve.  When the water stops running out, cap all pipes and close all valves except the pump drain valve.

Draining the M12A1 PDDA.  When preparing the M12A1 PDDA for storage, the components must be drained using the following steps.

Step 1.  Position the tank unit assembly on sloping ground with the tank drain valve at the lowest end.  Open the tank drain valve and leave it open until the tank is empty.  Then close the tank drain valve.  Position the M2 water heater on sloping ground with the drain (water inlet line uncapped) at the lowest end.  When the M2 water heater is empty, install the cap over the water inlet.

Step 2.  Disconnect the suction hose from the suction hose connector.  Elevate the foot valve end of the suction hose until it is higher than the other end of the suction hose.  Drain all of the water out of the suction hose.  Install the foot valve with its hose adapter in the bracket on the tank unit skid base.  Fasten the thumbscrew to hold the foot valve in place.

Step 3.  Inspect the screen and the tank liquid level indicator inside the hopper-blender.  See that they are clean and are not clogged or coated with residual matter.  Bolt the hopper cover and the hopper-blender to the tank unit.

Step 4.  Drain the blender hose and insert it inside the suction hose.  Coil these hoses on top of the tank unit inside the four retaining rods.  Fasten hoses in place with the four bracket clamps.  Coil the exhaust pipe extensions on top of the tank unit.  Inspect to see that the personnel shower assembly is stowed in its retaining brackets on the tank unit.
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Step 5.  When the pump is entirely drained, close the pump drain valve.  Install the caps on the two discharge connectors and the suction connector.

Step 6.  Reel the discharge hoses neatly on the hose reels by using the crank handle found in the toolbox.  Close the gun assembly valves.  Rotate the orifice-and-deflector assembly closed to prevent damage to the headless straight pin.  Then stow the gun assemblies on their brackets.  Close valves 1, 2, 3, and 4.  Return the crank handle to the toolbox.

Step 7.  Use a clean, dry cloth and wipe the interior of the pump unit assembly; wipe the generator/alternator exterior of the pump, piping, fuel tank, battery, engine, and prime-detergent tank.  Coat the battery terminals with automotive or artillery grease.  Inspect the battery to see that the water level in the cells is at the required level.  Remove the front, end, and side panels of the M2 water heater.  Clean all mud, dirt, and other foreign matter from all parts and wipe dry.  Stow hoses in the storage compartment.

Step 8.  Install the cover panels and wipe off any dirt.  Wipe any dirt from the control panel.  See that the required publications are stowed in the canvas tool carrier and the OEM is stowed in the toolbox.  As necessary, retouch panels with paint to prevent rust or corrosion.

Step 9.  Install the canvas cover assembly over the pump unit.  Fasten the canvas cover assembly in place with the four spring-action buckles.

PROCEDURES FOR IDLE TIME

When the M12A1 PDDA is to be idled, certain procedures are required.  The required procedures vary depending on the expected idle time.  Figure 24 specifies the procedures to be followed for less than 24 hours, 24 to 48 hours, and over 48 hours expected idle time.  Figure 24 restates much of the material of the preceding paragraphs, but in condensed form.
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PROCEDURE

Start the pump unit as described in Learning Event 1.
Flush the interior of the tank, agitator pipe, blender
pipe, and prime detergent tank with water. Unreel the
discharge hoses from both hose reels and open the gun
assembly valves. Stop the pump unit. Open valves 1,
2, 3, and 4, and the pump drain valve. Drain the
hoses. Close the orifice-and-deflector assemblies on
both slurry nozzles. Reel the discharge hoses neatly
on the hose reels. Stow the gun assemblies in their
brackets. When the pump is drained, close valves 1,
2, 3, and 4. Leave the pump drain valve open. Install
the hopper-blender cover. Disconnect and drain the
suction hose. 1Install the blender hose inside the
suction hose. Stow the suction hose and the blender
hose on top of the tank unit. Close the tank drain
valve after all water has drained from the tank unit.
Install the foot valve assembly in the bracket on the
tank unit skid. Drain the boiler of the M2 water
heater. Drain the fuel hose and the water hose; stow
them in the storage compartment. Stow the exhaust
extensions on the tank unit and lash them in place.
Install the cover panels and dust cover over the pump
unit. .

Drain the slurry from the tank unit. Clean the M12Al
PDDA. Lubricate the pump by pouring 3 pints of special
preservative, general-purpose lubricating oil (PL-M or
PL-S) mixed with 3 gallons of water into the prime~-
detergent tank. Open valve 4 and allow the oil-water
mixture to run into the pump. Start the pump unit and
operate it for 30 seconds. Stop the pump unit. Open
the pump drain valve and allow the oil-water aixture
to run out. Check that the prime-detergent tank is
empty. Close valve 4, and leave pump drain valve
open.

Drain and clean the M12A1 PDDA. Wipe the exterior
surfaces of the pump, piping, valves, and other metal
parts with a cloth, saturated in oil, to retard corro-
sion. Wipe the generator/alternator, battery, engine
housing, and fuel tank with a clean, dry cloth. Coat
the battery terminals with grease (automative and
artillery—GAA). Inspect the water level of the
battery cells. Install the cover panels and dust
cover over the pump unit assembly.




Figure 24.  Cleaning and storage procedures after a spraying mission.
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Learning Event 3

OPERATE THE M12A1 PDDA UNDER NORMAL AND UNUSUAL CONDITIONS

When operating the M12A1 PDDA, you should know when the apparatus is functioning properly and be alert for occurrences that indicate trouble with the unit.  You should know during-operation services and procedures for operating the M12A1 PDDA in unusual conditions.

All personnel operating the M12A1 PDDA will wear adequate protection when performing decontamination tasks.


WARNING

Wear protective clothing and a mask when engaged in decontaminating operations.  STB decontaminating agent and slurry are harmful to the skin, eyes, lungs, and clothing.  Personnel must wear protective clothing and mask when handling STB decontaminating agent, performing decontaminating operations, and spraying slurry.  If STB decontaminating agent or slurry gets in the eyes, flush them immediately with clear water.  If agent or slurry is taken internally, drink raw egg white, milk, or rice gruel.  Follow with emetic (a tablespoon of dry mustard in a glass of water).  If agent or slurry contacts the skin, wash the agent off immediately with clear water.

INDICATORS OF NORMAL OPERATION

When you are operating the M12A1 PDDA, observe the components for signs of trouble (leaking hoses, fuel lines, unusual noises, changes in sound of engine, and so forth).  Watch all gages and the tachometer to be sure they are working and read within the proper range.  The proper reading for each gage found on the pump unit control panel is shown in Figure 25.
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Figure 25.  Correct readings of pump unit control panel gages.
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The appearance of these readings on the corresponding gages is illustrated in Figure 26.
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Figure 26.  Correct gage readings.

The correct readings for the gages on the control panel of .the M2 water heater are the following: water pressure gage, 60-155 psi; fuel pressure-gage, 60-75 psi at startup; water temperature gage, 40 - 190 degrees Fahrenheit.  The operating valve of the fuel pressure will vary depending on the fuel used to fire the M2 water heater.

DURING-OPERATION SERVICES

During operation of the M12A1 PDDA, you should maintain constant surveillance of the apparatus.  Be alert for leaks, unusual noises, loose fittings, or any abnormal conditions.  Specific items and the checks to be made are discussed in the following paragraphs.

Throttle

With the engine and the pump operating, rotate the throttle to see that it increases or decreases the engine's RPM.  For quick speed control, press in on the button in the center of the knurled knob and pull out or push in the knob to increase or decrease engine RPM.
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Tank Unit Assembly

Inspect the exterior of the tank unit for evidence of leaks and loose hose connections.

Pump

See that liquid is in the pump (the pressure gage should read between 60 and 120 psi as noted in Figure 25).  See that the discharge pressure remains at a constant level.

Hopper-Blender

See that the hopper-blender is not clogged and operates properly.  When loading agent, see that the hopper does not run out of STB decontaminating agent.  If the supply of agent is exhausted before the loading is completed, the slurry in the tank may foam.  Stop foaming by adding silicone antifoam agent.

Connections and Valves

Inspect the connections and control valves 1, 2, 3, and 4 for leakage; tighten if necessary.  If tightening the valves and connections does not stop leakage, report the defect to organizational maintenance personnel.

Guns and Nozzles

Inspect the gun and nozzles for leakage or erratic operation.  Make sure there are no leaks when liquid is sprayed or when the gun assembly is shut off under pressure-

Gasoline Engine

See that the engine does not miss, run erratically, surge, or overheat.  If necessary, discontinue operation and perform engine maintenance if appropriate.  Notify organizational maintenance personnel if the problem is beyond operator maintenance level.

Unusual Noises

Be constantly alert for any unusual noises that are caused by damage or faulty operation.  If the source of the unusual noise is apparent and can be remedied, stop the M12A1 PDDA and correct the condition if within operator capability.

Unusual Operation

Inspect for unusual gage readings, burned-out generator/alternator warning light, excessive vibration, erratic spraying, or any other deficiencies in operation.  If any deficiencies occur, stop the M12A1 PDDA and perform repairs, if authorized.
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M2 Water Heater

Check the fuel lines and boiler and water connections for leakage.  Stop operation if a leak is detected.  See that an adequate fuel supply is available.  Visually inspect the water pressure, fuel pressure, and water temperature gages for normal indications.

NOTE: Repairs and service that the operator is authorized to perform are listed in the appendix.


OPERATION UNDER UNUSUAL CONDITIONS

When the M12A1 PDDA is to be operated in cold weather, ice and snow, extreme heat, sand, dust, or a salt water environment with high humidity, specified procedures must be followed to avoid damage to the equipment.

Cold Weather Operation

For operation in temperatures below freezing (0 degrees Centigrade or 32 degrees Fahrenheit), the M12A1 PDDA must be winterized.  Slurry becomes thicker as the temperature decreases and should not be used at temperatures below freezing.

WARNING

The gasoline engine and the M2 water heater exhaust fumes are lethal.  Do not inhale these fumes.  A mask does not protect against carbon-monoxide fumes.  When the M12A1 PDDA is to be operated, the exhaust fumes must he vented away from the operator to prevent carbon-monoxide poisoning.

Winterizing.  The steps involved in winterizing the M12A1 PDDA are --

Step 1.  When removing panels from the pump unit in preparation for operation, remove only two of the panels that are marked REMOVE BEFORE OPERATING.  The panels to be removed are next to the engine exhausts.

Step 2.  A fan air-cools the engine.  In extremely cool temperatures, close off the oil pan baffle to shut off the cooling air.  Use the air control handle (Figure 19) to open or close the oil pan baffle.


CAUTION

Circulate only clear water through the M2 water heater to avoid damage.
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Step 3.  Preheat the water to prevent the mixture from freezing before it can be used.

Step 4.  Lubricate the engine with the grade of oil appropriate for use in winter conditions.

Step 5.  When using the M12A1 PDDA at temperatures below freezing, any liquid left in the piping, pump, tank, or discharge hose may freeze and damage the equipment.  If operations are interrupted, flush and drain the M12A1 PDDA.

Equipment Failure.  If equipment fails (for example, broken drive belts, engine trouble, and so forth) during cold weather while liquid is being sprayed, take the following steps to avoid damage due to freezing.

Step 1.  Open the gun assembly valves on the discharge hoses.  Unreel the hoses from the hose reels to drain as much liquid as possible out of the discharge hoses and slurry nozzles.

Step 2.  Open the pump drain valve and valve 4 to drain as much liquid as possible out of the pump and the prime-detergent tank.

Step 3.  Disconnect the suction hose from the tank unit assembly and the pump unit assembly.  Open the tank drain valve and drain as much liquid as possible from the tank.  Drain the suction hose, blender hose, and M2 water heater.

Step 4.  Notify organizational maintenance personnel to perform the necessary repairs.

Spraying Water.  At temperatures below freezing, take the following steps to spray water.

Step 1.  Winterize the M12A1 PDDA as specified in the winterizing procedures.

Step 2.  Operate the engine and agitate or circulate the water that is in the tank unit assembly through the pump unit assembly until ready to spray.  Heat water to a satisfactory temperature above freezing by using the M2 water heater.


CAUTION

Residual liquid in the piping, pump, and discharge hoses may freeze and damage the equipment if the water circulation is interrupted.

Step 3.  Start spraying and continue spraying without interruption until the tank unit assembly is empty.
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Step 4.  Use the M2 water heater to heat water used in refilling the tank unit assembly if the spraying mission is not completed.

Step 5.  Drain the M12A1 PDDA according to the procedure described in Lesson 2, Learning Event 2.

Spraying Slurry.  Although slurry should not be used at temperatures below freezing, on some occasions it may be necessary to do so.  At temperatures below freezing, slurry is sprayed according to the following steps:

Step 1.  Winterize the M12A1 PDDA.

Step 2.  Fill the tank unit assembly with water.  Mix with slurry.  Agitate the mixture constantly until ready to spray.

Step 3.  Start spraying.  If possible, do not discontinue the spraying operation until the tank unit assembly is empty or until the decontaminating mission is completed.


NOTE: At temperatures below freezing, if spraying must be stopped for any reason, drain the slurry from the discharge hoses and piping and the tank unit assembly.  Then flush and drain the M12A1 PDDA.

After-Mission Actions.  After completing the mission, flush, clean, and drain the M12A1 PDDA as described in Lesson 2, Learning Event 2.  To avoid freezing damage, be sure no liquid is left in the apparatus.  Lubricate as required.

Operation in Snow and Ice

Keep the M12A1 PDDA free of snow and ice as much as possible.  The pump unit assembly is completely enclosed with cover panels to protect the pump.  Use the canvas dust cover from the pump unit assembly to protect the controls on the panel.  Follow winterizing procedures described earlier in this learning event.

Operation in Salt Water and High Humidity Environments

When operating in an area close to salt water or where the humidity is high, keep all exterior surfaces well painted.  Watch for and clean corrosion from electrical terminals.  Coat the battery terminals with a coat of GAA.  Observe measures for engine protection and take necessary precautions.  Make certain that all surfaces requiring lubrication are clean and dry before applying lubricants.  The operating crew is authorized to retouch painted surfaces as necessary to prevent rust and corrosion.

Operation in Extreme Neat

Inspect the rubber hoses once a week for signs of wear and damage.  Rubber deteriorates rapidly in extreme heat.
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Operation in Sand or Dust

Keep lubricants free from dust and grit.  Keep lubrication points on the M12A1 PDDA clean.  Do not overlubricate, because dust and grit may adhere to the lubricant and may later work itself into lubricated areas.  Keep the cover panel and the dust cover in place as much as possible.  Position the pump unit assembly in a direction that will afford the greatest protection to the engine compartment.  Service the engine air cleaner at more frequent intervals.  Keep a close watch on the air cleaner restriction indicator.
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PRACTICE EXERCISE FOR LESSON 2

You have just finished reading the instructional material for Lesson 2.  This lesson covered procedures for starting and stopping the M12A1 PDDA engine and pump unit assembly, and the operation of the apparatus in usual and unusual conditions.  It is now time to check your understanding of the lesson.  This is done by completing the practice exercise below.  All of the questions are multiple-choice and are intended to measure your understanding of the procedures used in performing the task.  There is only one correct answer to each question.  Try to answer all of the questions without referring to the lesson material.

When you have completed all of the questions, turn the page and check your answers against the correct responses.  Each correct response is referenced to specific portions of the lesson material so that you can review any questions you have missed or do not understand.  When you have completed your review, continue to the next lesson.

1.
When would you remove only two of the four pump unit assembly panels that are marked "REMOVE BEFORE OPERATING"?


a.
When the humidity is high.


b.
When the temperature is above 80 degrees Fahrenheit.


c.
When operating in a salt water environment.


d.
When the temperature is below freezing.

2.
When starting the M12A1 PDDA engine, which control is set at approximately the halfway point?


a.
Valve 1.


b.
Valve 2.


c.
The throttle.


d.
The voltage regulator switch.

3.
Immediately before starting the pump unit on the M12A1 PDDA, you must ensure that ______


a.
valve 4 is closed.


b.
valves 1, 2, and 3 are closed.


c.
the voltage regulator switch is in the ON position.


d.
the low oil pressure switch is released.

4.
When starting the M12A1 PDDA, which should you do until the oil pressure exceeds 20 psi?


a.
Adjust the start-magneto switch to RUN.


b.
Hold the throttle out three-quarters of the way.


c.
Depress the oil pressure switch.


d.
Observe the water temperature indicator.
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5.
In operation of the M12A1 PDDA in cold weather, you should ______________


a.
leave liquid in the apparatus for extended periods.


b.
remove all four panels of the pump unit assembly.


c.
not use slurry at temperatures below 32 degrees Fahrenheit.


d.
not preheat water used in the apparatus.

6.
You should wipe the exterior surfaces of the pump, piping, valves, and other metal parts with a cloth saturated in oil when the M12A1 PDDA is to be idled for _____________


a.
short periods of time in a desert or sandy environment.


b.
less than 24 hours.


c.
24 to 48 hours.


d.
over 48 hours.

7.
To turn the ignition of the M12A1 PDDA off, you should ______________


a.
move the start-magneto switch to the STOP position.


b.
press the throttle in toward the panel as far as it will go.


c.
press the low oil pressure switch, and hold until engine stops.


d.
move the HEATER-ON/PURGE-ON switch to the HEATER-ON position.
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ANSWERS TO PRACTICE EXERCISE

Lesson 2

1.
d
(Refer to Learning Event 3.)

2.
c
(Refer to Learning Event 1.)

3.
b
(Refer to Learning Event 1.)

4.
c
(Refer to Learning Event 1.)

5.
c
(Refer to Learning Event 3.)

6.
d
(Refer to Learning Event 2.)

7.
a
(Refer to Learning Event 2.)
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LESSON 3

DESCRIBE THE PROCEDURES FOR PUMPING

WATER AND LOADING THE TANK WITH WATER

TASK

Describe the procedures for pumping water and loading the tank with water.

CONDITIONS

Given information about and illustrations of the procedures for pumping water to load the tank and pumping water from a natural water source without loading the tank.

STANDARDS

Demonstrate competency of the task skills and knowledge by responding to the multiple-choice examination covering the procedures for pumping water to load the tank and pumping water from a natural water source without loading the tank.

REFERENCE

TM 3-4230-209-10

Learning Event 1

LOAD THE TANK FROM A WATER SOURCE

A knowledge of the correct procedures is required to load the tank from a water source properly and without damage to the apparatus.  To accomplish this operation correctly, you must know the correct hose connections and the correct sequence of operations to perform.

Before loading the tank from a water source, perform the before-operation services described in Lesson 2, Learning Event 1.


CAUTION

Always use the cleanest water available.  Grit or dirt in water under pressure will damage the pump and nozzles.

LOADING WATER FROM A HYDRANT OR TANK TRUCK

The working capacity of the tank unit is 447 gallons.  When water only is to be used, fill the tank to this level.  When slurry is to be added, fill the tank only to the 225-gallon level.  If necessary, remove the screen to read the tank liquid level indicator.
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Water can be loaded from a hydrant or a tank truck by first removing the circular cover on the hopper-blender then inserting a hose (not part of the M12A1 PDDA) in the hopper-blender assembly.  Fill the tank.

An alternate method of filling the hopper-blender from a pressure source is to use the suction hose provided with the PDDA.  First, attach one end of the suction hose to the tank drain valve.  Then using a suitable adaptor (not part of the PDDA), connect the opposite end of the suction hose to the pressure source.  Open the tank drain valve and monitor the filling progress on the tank liquid level indicator because it can be very rapid.

LOADING WATER FROM A NATURAL WATER SOURCE

If the height from the natural water source to the pump does not exceed 15 feet, water can be loaded from a stream, pond, or other natural source by using the suction hose and foot valve assembly.  To do so, use the following steps.

Step 1.  See that valves 1, 2, 3, 4, and the pump drain valve are closed (Figure 27).  Be sure the two discharge and one suction connectors on the pump unit are capped.  Remove the tank lid from the prime-detergent tank.  Fill the prime-detergent tank with water and replace the tank lid.

Step 2.  Open valve 4 to allow water from the prime-detergent tank to fill the pump cavity.  Open the pump drain valve briefly and allow some water to run out.  Then close the pump drain valve.  Remove the cover panels marked REMOVE BEFORE OPERATING on the pump unit.
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Figure 27.  Valve positions before filling tank unit.

Step 3.  Remove the exhaust pipe extensions and suction hose from the top of the tank unit.  Straighten out the suction hose.  Remove the blender hose from inside the suction hose.  Remove the protective cap from the upper discharge connector.  Connect the blender hose to the upper discharge hose connector.  Connect the other end of the blender hose to the agitator connector on the tank unit.

Step 4.  Remove the protective cap from the suction hose quick-disconnect coupling half on the connector panel.  Connect one of the two quick-disconnect coupling half ends of the suction hose to the suction hose quick-disconnect coupling half on the connector panel.

Step 5.  Remove the foot valve assembly from its bracket on the tank unit.  Connect the other quick-disconnect coupling half end of the suction hose to the foot valve.  Submerge an empty STB decontaminating
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agent drum or large container in the natural water source..  Place the foot valve end of the suction hose in the bottom of the submerged container to minimize the danger of drawing mud or bottom silt into the M12A1 PDDA (Figure 28).  To avoid forcing the foot valve against the bottom of the container by the suction force, place the foot valve at an angle in the container.

Step 6.  Be sure the exhaust pipe extensions are attached to the mufflers on both sides of the engine.

Step 7.  Pull the throttle out until it reaches the end of travel.  Then push it in approximately half the distance it was pulled out.  Press in the low oil pressure switch and hold it; then turn the start-magneto switch to the START position.  Hold the low oil pressure switch in until the oil pressure gage indicates 20 psi or more.  Then release the oil pressure switch.  As soon as the engine starts, release the start-magneto switch, which will go to the spring-loaded RUN position.  If the engine fails to start, pull out the choke and try again.  Push the choke back is when the engine starts.


WARNING

The gasoline engine exhaust fumes are lethal.  Do NOT inhale these fumes.  A mask does not protect against carbon-monoxide fumes from the engine.  When the M12A1 PDDA is to be operated, the exhaust fumes must be vented away from the operator to prevent carbon-monoxide poisoning.
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Figure 28.  Hose connections for loading the tank unit from a natural water source.
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Step 8.  Adjust the throttle to the desired pump speed.  Increase the engine RPM by rotating the throttle clockwise until approximately 3,850 RPM is indicated on the tachometer.  When the pump is fully primed, the sound of the pump will change noticeably.


NOTE: The governor on the engine is factory set to control the engine speed at 3,850 RPM.  If the engine will not operate at 3,850 RPM, notify organizational maintenance personnel.

Step 9.  Both the pressure gage and the vacuum gage initially indicate zero.  In operation, the pump suction vacuum gage will read from 0 to 15 inches of mercury, depending on the height of the pump above the water.  When the pump is fully primed, the pressure gage indication should be 60 to 120 psi.

Step 10.  Immediately close valve 4 when the pump is fully primed (Figure 29).
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Figure 29.  Close valve 4.

NOTE: Close valve 4 before the prime-detergent tank is empty.  If this valve is not closed, all vacuum pressure will be lost due to air in the pump.
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Step 11.  Pump the tank unit full of water to the desired level.  Remove the hopper-blender cover.  Observe the water level on the tank liquid level indicator to see that it is satisfactory.  Refill the prime-detergent tank with water.  Replace the cover and lid.

The tank now contains the desired quantity of water for spraying equipment, showering personnel, or preparing decontaminates.

Learning Event 2

PUMP WATER FROM A NATURAL WATER SOURCE WITHOUT LOADING THE TANK

Situations will arise in which you will be required to pump water from a natural water source using the M12A1 PDDA, without filling the tank.  Such a requirement would occur when large numbers of vehicles are to be washed.

To pump water from a natural water source without filling the tank, perform the before-operation checks end services described in Lesson 2, Learning Event 1.  Next, follow the same procedures (Steps 1 thru 10) specified in Learning Event 1 of this lesson as if you were loading the tank with water drawn from a natural water source; all steps are the same except that in Step 3 the protective cap from the upper discharge connector should not be removed and the blender hose should not be connected to the upper discharge hose connector on the pump unit and the agitator connector on the tank unit.  (Since the tank is being bypassed there is no need to make these connections.  Water will instead be discharged through valves 2 and 3 to the reel assembly plumbing and then to the discharge hoses.)  When you have started the engine, proceed through the following steps.

Step 1.  Adjust the throttle to idling speed until you are ready for spraying.

Step 2.  Connect the gun assemblies to the upper and lower reel hoses as described in Lesson 1, Learning Event 1.

Step 3.  Be sure the pump is still primed.  Open the pump drain valve briefly.  If the pump is primed, water will exit the drain valve under pressure and the pressure gage will show a reading of between 60 and 120 psi.  Close the pump drain valve.

Step 4.  Prepare for spraying by opening either or both valves 2 and/or 3.  Open valve 2 to spray with the lower reel hose, valve 3 to spray with the upper reel hose, both to use both hoses.
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Figure 30.  Open ball valve.
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Step 5.  Unreel the needed length of the selected discharge hose(s) from the reel to the desired length.


NOTE: Each discharge hose will require an operator.  Another operator will be required to match the controls.

Step 6.  Open the bull valve by turning the handle counterclockwise (Figure 30).

Step 7.  Open the slurry nozzle by turning the knurled portion of the slurry nozzle until you get the spray pattern you want.  Turn the slurry nozzle clockwise for a fine spray.  Turn the slurry nozzle counterclockwise for a more solid stream of water.

When the preceding actions have been performed, use the apparatus to spray equipment or vehicles as required.  After you finish spraying, close the ball valve of the gun assembly by turning it clockwise.  Shut down the pump unit as described in Lesson 2, Learning Event 2.  Drain the apparatus.  Reopen the ball valve of the gun assembly to drain the discharge hose.  Drain the pump by opening the pump drain valve.

When the pump is entirely drained, replace the hoses and equipment as follows:

Step 1.  Open the toolbox on the pump unit and take out the crank handle.  Put the crank handle into the center of the hose reel.  Turn the crank handle counterclockwise to rewind the discharge hose onto the hose reel.  You should have an assistant to guide the hose onto the reel neatly.  Close the gun assembly valves.  Rotate the slurry nozzle assembly closed to prevent damage.  Then stow the fun assemblies on their brackets.  Close valves 1, 2, 3, and 4.  Return the crank handle to the toolbox.

Step 2.  Remove the foot valve end suction hose from the natural water source.  Take the submerged container out of the water.  Disconnect the foot valve from the suction hose and attach the foot valve to the tank unit bracket.

Step 3.  Remove the suction hose from the pump unit, straighten it out, and place the blender hose inside it.  Secure these two hoses on top of the tank unit.

Step 4.  Replace the caps on the pump suction hose connector and the foot valve.
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PRACTICE EXERCISE FOR LESSON 3

You have just finished reading the instructional material for Lesson 3.  This lesson covered loading the tank from a water source and pumping water from a natural water source without loading the tank.  It is now time to check your understanding of the lesson.  This is done by completing the practice exercise below.

All of the questions are multiple-choice and are intended to measure your understanding of the procedures used in performing the task.  There is only one correct answer to each question.  Try to answer all of the questions without referring to the lesson material.

When you have completed all of the questions, turn the page and check your answers against the correct responses.  Each correct response is referenced to specific portions of the lesson material so that you can review any questions you have missed or do not understand.  When you have completed your review, continue to the next lesson.

1.
When you fill the tank unit assembly to the 447-gallon level, which material will you spray?


a.
Slurry.


b.
Water.


c.
Foam.


d.
Soda ash solution.

2.
In the operation of the M12A1 PDDA, water with foreign matter should be avoided if possible, because the foreign matter will ______________


a.
damage the throttle.


b.
clog the fuel line.


c.
damage the fuel pump.


d.
damage the pump and nozzles.

3.
In which component is the liquid level indicator located?


a.
The pump unit assembly.


b.
The tank unit assembly.


c.
The M2 water heater.


d.
The personnel shower assembly.

4.
In spraying water from a natural source, water flows from valves 2 and 3 to the gun assemblies through the _____________


a.
suction hose.


b.
blender hose.


c.
reel assembly plumbing.


d.
slurry nozzle.
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5.
The suction hose connects the _____________


a.
pump unit and the M2 water heater.


b.
tank unit and the M2 water heater.


c.
pump unit and the foot valve.


d.
tank unit and the foot valve.
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ANSWERS TO PRACTICE EXERCISE

Lesson 3

1.
b
(Refer to Learning Event 1.)

2.
d
(Refer to Learning Event 1.)

3.
b
(Refer to Learning Event 1.)

4.
c
(Refer to Learning Event 2.)

5.
c
(Refer to Learning Event 2.)
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LESSON 4

DESCRIBE THE PROCEDURES FOR HEATING WATER USING THE M12A1 PDDA

TASK

Describe the procedures for heating water using the M12A1 PDDA.

CONDITIONS

Given information about and illustrations of the procedures for heating water in the tank and for heating water from a natural water source.

STANDARDS

Demonstrate competency of the task skills and knowledge by responding to the multiple-choice examination covering the procedures for heating water in the tank and for heating water from a natural water source.

REFERENCE

TM 3-4230-209-10

Learning Event 1

HEAT WATER IN THE TANK

In your duties, you will sometimes need to heat water in the tank.  Chemicals dissolve better in hot water, and hot decontaminating solution is more effective than cold.

To heat water in the tank, you will first need to fill the tank.  The procedure for loading the tank with water was discussed in Lesson 3.

The procedure to follow to heat the water in the tank using the M2 water heater is discussed in subsequent paragraphs.


WARNING

If the pump unit assembly and the M2 water heater are operated in an enclosed area, the exhausts must be vented or placed outside the enclosed area to prevent carbon-monoxide poisoning.  A mask does not protect against carbon-monoxide fumes.
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CAUTION

Circulate only clean water through the M2 water heater.  Do not circulate slurry or any other mixture through the M2 water heater.  Do not use the heater when metering fluids into the pump from the prime-detergent tank.

CONNECTING THE M2 WATER HEATER

To make the proper connections between the pump unit assembly, tank unit assembly, and the M2 water heater, use the following procedures.

Step 1.  Remove the cap from the upper and lower discharge pipe connector and the suction connector of the pump unit.

Step 2.  Connect the suction hose to the pump unit suction connector and the tank drain valve.

Step 3.  Connect the agitator-blender hose to the lower connector on the pump unit.  Remove the cap at the water inlet end of the M2 water heater skid base (Figure 31).  Connect the other end of the blender hose to the quick-disconnect coupling half on the M2 water heater.
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Figure 31.  M2 water heater.
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Step 4.  Open the cover on top of the M2 water heater.  Leave the cover open.  A water hose, fuel hose, and electrical power cable assembly are coiled in this storage compartment.  On top of the boiler, a quick-disconnect coupling half connects one end of the water hose to the heater outlet pipe.  Do not disconnect this end of the water hose.  Uncoil the water hose and connect the free end of the water hose to the agitator connector on the upper discharge pipe on the tank unit.

Step 5.  See that the HEATER-ON/PURGE-ON switch is in the PURGE-ON position before proceeding.  Remove the fuel hose from the storage compartment.


CAUTION

When using gasoline to power the boiler, pour 1 pint of grade number 2 burner fuel per 5 gallons of gasoline into the fuel container to prevent seizing of the fuel pump.

Step 6.  Remove the fuel hose assembly (Figure 32) from the storage compartment.  Connect the fuel tank plug of the fuel lines to a 5-gallon fuel can.

CAUTION

Use the fuel hose with the 5-gallon can only.  Do not use a vehicle gas tank or a 55-gallon drum as a fuel source.  The 5-gallon can controls vapors and suppresses electrical sparks.
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Figure 32.  Fuel hose assembly.
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Step 7.  Remove the caps from the quick-disconnect coupling for the fuel supply end return lines in the skid assembly base.  Connect the fuel supply ad return hose quick-disconnect coupling halves (Figure 32) to the connectors.  Pull on the connected hoses to make certain they are securely fastened.

NOTE: Make certain that the voltage regulator switch (located by the heater receptacle) is in the OFF position.

Step 8.  Remove the electrical power cable from the storage compartment.  Remove the cap from the voltage regulator socket receptacle (heater receptacle) on the control panel of the pump unit assembly.  Connect the free end of the power cable to the socket receptacle.  Make certain that the power cable is not passed over the exhaust stack.

Step 9.  Turn the handle of valve 1 until it is fully closed.  This closes off the lower manifold from the upper manifold, thus water is routed from the pump into the lower manifold and out through the lower discharge piping to the M2 water heater and back through the upper discharge piping into the upper manifold.

Step 10.  Make certain valve 2 or 3 is open.

Step 11.  Open the tank drain valve.

The unit should now be correctly configured to heat water (Figure 33).
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Figure 33.  Configuration for heating water in the tank unit.
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NOTE: Be sure valve 2 or 3 on the pump unit control panel is open.


STARTING THE M2 WATER HEATER

After the proper hose and electrical cable connections are made, you are ready to start the M2 water heater.  As noted in Lesson 1, a variety of fuels is suitable for use in the M2 water heater.  These fuels and the proper operating pressures for each are summarized in Figure 34.
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Figure 34.  M2 water heater fuels and pressures.


WARNING

Keep clear of the exhaust stack during operation of the M2 water heater.  A chemical-protective mask does not protect against carbon-monoxide fuses.


CAUTION

To prevent damage to the M2 water heater, operate the pump unit for two minutes with the HEATER-ON/PURGE-ON switch in the PURGE-ON position before igniting the boiler.  This ensures that the boiler is filled with water and that all air is out of the lines.

NOTE: An operator must be in attendance at all times during operation of the M2 water heater.


Note:  Insure that the water pressure reading on the M2 water pressure gauge is at 60-155 PSI.  You must meet this water pressure requirement prior to turning the water receptacle switch to the ON position.

To start the M2 water heater, use the following procedures.

Step 1.  Prime the pump.  Start the pump unit according to the procedures described in Lesson 2, Learning Event 1.

Step 2.  Ensure the HEATER-ON/PURGE-ON switch is in the PURGE-ON position.  Place the voltage regulator switch in the ON position.  With the HEATER-ON/PURGE-ON switch in the PURGE-ON position, operate in this position for at least two minutes.
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Step 3.  Place the HEATER-ON/PURGE-ON switch in the HEATER-ON position.  Quickly adjust the temperature selector control to produce an indication on the fuel pressure gage for the type of fuel being burned, as indicated in Figure 34.

WARNING

If the M2 water heater does not ignite in 10 seconds, place the HEATER-ON/PURGE-ON switch in the PURGE-ON position.  Do NOT attempt to restart the M2 water heater.  Place the voltage regulator switch in the OFF position and remove the electrical power cable.  Notify organizational maintenance personnel.

Step 4.  Operate the M2 water heater for approximately five minutes.  Then readjust the temperature selector control gradually to produce the desired water temperature.  Do NOT allow the temperature of water in the boiler to exceed 200 degrees Fahrenheit (plus or minus 12 degrees).  If it does, the heater will automatically shut off.

STOPPING THE M2 WATER HEATER

When the water in the tank has been heated to the desired temperature, you will need to stop the M2 water heater using the following steps.

Step 1.  Place the HEATER-ON/PURGE-ON switch to the PURGE-ON position.  After combustion ceases, operate for two minutes on PURGE-ON.

Step 2.  Place voltage regulator switch in the OFF position.

Step 3.  Continue to cycle water through the boiler for at least three minutes, or until the water temperature is approximately 100 degrees Fahrenheit as indicated on the water temperature gage.


CAUTION

Ensure that the water heater is cool before storing the main electrical power cable and fuel hoses in the storage compartment.

Step 4.  Place the heater receptacle and switch in the OFF position.  Disconnect the main electrical power cable.  Install the cap over the socket receptacle.  Stow the main electrical power cable in the storage compartment of the M2 water heater.
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Step 5.  Disconnect the fuel supply and the fuel return lines of the fuel hose from the M2 water heater.  Install the caps.  Disconnect the fuel hose from the gasoline can.  Drain the fuel hose and stow it in the storage compartment of the M2 water heater.  Install a cap on the gasoline can.


WARNING

Let the water heater cool before disconnecting fuel lines.  If it is necessary to disconnect the hoses with the water temperature above 100 degrees Fahrenheit, exercise extreme care to prevent scalding.

Step 6.  Stop the pump unit assembly by reducing the engine speed to idle closing the fuel shut-of valve, and turning the start-magneto switch to the OFF position.  Close all opened valves for operation.

Step 7.  Disconnect the blender hose from the heater base and make the appropriate connection for the next operation.  Allow the water heater to drain.  It will drain completely through the water inlet.

Step 8.  Install the protective cap on the heater inlet.

Step 9.  Coil the hose neatly in the storage compartment.

Step 10.  Close and latch the storage compartment door.

Learning Event 2

HEAT WATER FROM A NATURAL WATER SOURCE

For some uses of the M12A1 PDDA, heating water from a natural water source with the M2 water heater and then dispersing the heated water for the required application is the more feasible option.  This is often the case in providing showers for personnel.  When heated water is provided in this manner, the water delivered should be at a temperature of 100 degrees Fahrenheit (38 degrees Centigrade).

MAKE CONNECTIONS FOR PUMPING WATER FROM A NATURAL WATER SOURCE

If the tank cannot be filled prior to heating water, it can be heated by pumping it directly through the heater.  To pump the water for this purpose, perform the following steps.

Step 1.  Position the PDDA so that the vertical distance from the water source to the pump is 15 feet or less.

Step 2.  Connect the suction hose to the foot valve assembly.  Connect the free end of the suction hose to the suction connection on the pump.
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Step 3.  Place a large, empty container in the natural source of water.  Place the foot valve assembly in the large container to prevent mud from being drawn into the pump.

Step 4.  Connect one end of the blender-agitator hose to the pump unit bottom discharge connection and the other end to the water heater bottom connection.

CONNECT THE M2 WATER HEATER

To connect the M2 water heater, use the following procedures.

Step 1.  Open the storage compartment on top of the M2 water heater.  Remove the fuel lines, power cable, and water hose.  Do NOT disconnect the power cable or water hose from the M2 water heater.

Step 2.  Connect the free end of the water hose to the upper discharge pipe on the connector panel.

Step 3.  Remove the caps from the quick-disconnect coupling fuel supply and return lines in the skid assembly base.  Connect the fuel supply and return hose quick-disconnect coupling halves to the connector.  Pull on the connected hoses to make certain they are securely fastened.

Step 4.  Connect the free end of the power cable to the heater receptacle.  Make certain that the heater receptacle and switch is in the OFF position.  The configuration of the pump unit, M2 water heater, hoses, and electrical cable should appear as in Figure 35.

STARTING AND STOPPING PROCEDURES

You are now ready to prime and start the pump unit, and start and operate the M2 water heater.  Be sure valve 1 is closed.  The procedures for starting and priming the pump are discussed in Lesson 2, Learning Event 1.  The procedures for starting and operating the M2 water heater are discussed in the previous learning event and in subsequent paragraphs.
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Figure 35.  Connections for heating water from a natural source.
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WARNING

If the pump unit assembly and the M2 water heater are operated in an enclosed area, the exhausts must be vented or placed outside the enclosed area to prevent carbon-monoxide poisoning.  Keep clear of the exhaust stack during operation of the M2 water heater.  A chemical-protective mask does not protect against carbon-monoxide fuses.

CAUTION

To prevent damage to the M2 water heater, operate the pump unit for two minutes with the HEATER-ON/PURGE-ON switch in the PURGE-ON position before igniting the boiler.  This ensures that the boiler is filled with water and that all air is out of the lines.  Circulate only clean water through the M2 water heater.  Do NOT circulate slurry or any other mixtures through the M2 water heater.

NOTE:  An operator must be in attendance at all times during operation of the M2 water heater.


Note:  Insure that the water pressure reading on the M2 water pressure gauge us at 60-155 PSI.  You must meet this water pressure requirement prior to turning the water receptacle switch to the ON position.

Start the M2 Water Heater

Start the M2 water heater by performing the following steps.

Step 1.  Ensure the HEATER-ON/PURGE-ON switch is in the PURGE-ON position.

Step 2.  Turn the voltage regulator switch to the ON position.  Allow the pump unit and M2 water heater to operate in this mode for two minutes.

Step 3.  Place the HEATER-ON/PURGE-ON switch in the HEATER-ON position.  Adjust the temperature selector control to product an indication on the fuel pressure gage for the type of fuel being burned.


WARNING

If the M2 water heater does NOT ignite in 10 seconds, set the HEATER-ON/PURGE-ON switch to PURGE-ON.  Do NOT try to restart the M2 water heater.  Place the voltage regulator switch to OFF.  Disconnect the main electrical power cable.  Notify organizational maintenance personnel.
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Step 4.  Run the M2 water heater for about five minutes.  Then readjust the temperature selector control slowly to set the desired water temperature.  Do NOT allow the temperature of water in the boiler to exceed 200 degrees Fahrenheit (plus or minus 12 degrees).  If it does, the heater will shut itself off.

Step 5.  Water may be discharged through the gun assemblies or through the shower by opening either valve 2 or 3 while water is being heated.  Also when the heater is in operation, fresh water may be continuously added to the tank from a hydrant or hose.  Valve no. 1 can control the temperature of water by metering the water flow through the heater.  Do not allow the pump pressure to fall below 60 psi.

Stop the M2 Water Heater

When the operation is finished, stop the apparatus using the following steps.

Step 1.  Set the HEATER-ON/PURGE-ON switch to PURGE-ON.  After combustion stops, run for two minutes on PURGE-ON.

Step 2.  Set the voltage regulator switch to the off position.

Step 3.  Continue to cycle water through the boiler for at least three minutes, or until the water temperature is approximately 100 degrees Fahrenheit, as shown on the water temperature gage.


CAUTION

Ensure that the water heater is cool before storing the main electrical power cable and fuel hoses in the storage compartment.

Step 4.  Place the heater receptacle and switch in the off position.  Disconnect the main electrical power cable.  Install the cap over the socket receptacle.  Stow the main electrical power cable in the storage compartment of the M2 water heater.

Step 5.  Disconnect the fuel supply and the fuel return lines of the fuel hose from the M2 water heater.  Put on the caps.  Disconnect the fuel hose from the gasoline can.  Drain the fuel hose and stow it in the storage compartment.  Put the cap on the gasoline can.

Step 6.  Stop the pump unit assembly by slowing the engine speed to idle, closing the fuel shut-off valve, and turning the start-magneto switch to OFF.
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WARNING

Let the water heater cool before disconnecting the fuel lines.  If it is necessary to disconnect the hoses with the water temperature above 100 degrees Fahrenheit, use extreme care to prevent scalding.

Step 7.  Disconnect the water hose from the upper discharge pipe and store it in the storage compartment.

Step 8.  Disconnect the blender hose from the heater base.  Make the appropriate connection for the next operation or for storage.  Allow the water heater to drain.  It will drain completely through the water inlet.

Step 9.  Put the protective cap on the heater inlet.
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PRACTICE EXERCISE FOR LESSON 4

You have just finished reading the instructional material for Lesson 4.  This lesson covered the use of the M2 water heater to heat water in the tank and to heat water from a natural water source.  It is now time to check your understanding of the lesson.  This is done by completing the practice exercise below.  All of the questions are multiple-choice and are intended to measure your understanding of the procedures used in performing the task.  There is only one correct answer to each question.  Try to answer all of the questions without referring to the lesson material.

When you have completed all of the questions, turn the page and check your answers against the correct responses.  Each correct response is referenced to specific portions of the lesson material so that you can review any questions you have missed or do not understand.  When you have completed your review, continue to the next lesson.

1.
In starting the M2 water heater, if the heater does not ignite within 10 seconds after placing the HEATER-ON/PURGE-ON switch in the HEATER-ON/ PURGE ON position, you must NOT _______


a.
notify organizational maintenance personnel.


b.
make further attempts to start the heater.


c.
place the switch in the OFF position.


d.
remove the electrical power cable.

2.
You are using regular gasoline for fuel in the M2 water heater.  After placing the HEATER-ON/PURGE-ON switch to the HEATER-ON position, you should adjust the temperature selector valve control to produce an indication of __ psi on the fuel pressure gage.


a.
20


b.
60


c.
70


d.
75

3.
What is the reason for operating the pump unit for two minutes with the HEATER-ON/PURGE-ON switch in the PURGE-ON position before igniting the boiler?


a.
To purge the fuel line.


b.
To prime the pump and be sure all liquid is out of the prime-detergent tank.


c.
To ensure the boiler is filled with water and air is out of the line.


d.
To flush air from the heater storage compartment.
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4.
In stopping the M2 water heater, you will operate it for two minutes after combustion ceases with the __________


a.
voltage regulator switch in the OFF position.


b.
HEATER-ON/PURGE-ON switch in the HEATER-ON position.


c.
HEATER-ON/PURGE-ON switch in the PURGE-ON position.


d.
fuel pressure indication at 75 psi.

5.
When connecting the M2 water heater electrical power cable, you must be sure that the cable __________


a.
connects the M2 water heater with the pump unit hose connector panel.


b.
does NOT pass over the exhaust stack.


c.
(free end of the power cable) passes through the stuffing tube and is connected inside the control box.


d.
is NOT attached to a socket on the pump unit control panel.
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ANSWERS TO PRACTICE EXERCISE

Lesson 4

1.
b
(Refer to Learning Event 1.)

2.
d
(Refer to Learning Event 1.)

3.
c
(Refer to Learning Event 1, 2)

4.
c
(Refer to Learning Event 2.)

5.
b
(Refer to Learning Event 1.)
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LESSON 5

DESCRIBE THE PROCEDURES FOR LOADING, METERING, AND DISPERSING

SUBSTANCES USING THE M12A1 PDDA

TASK

Describe the procedures for loading, metering, and dispersing substances using the M12A1 PDDA.

CONDITIONS

Given information about and illustrations of the procedures for loading decontaminants, soap, and foam into the M12A1 PDDA; metering detergent and foam with water, mixing and spraying decontaminants; and assembling, disassembling, and operating the shower assembly of the M12A1 PDDA.

STANDARDS

Demonstrate competency of the task skills and knowledge by responding to the multiple-choice examination covering the procedures for loading substances into the M12A1 PDDA; metering detergent and foam with water, mixing and spraying decontaminants; and assembling, disassembling, and operating the shower assembly of the M12A1 PDDA.

REFERENCE

TM 3-4230-209-40

Learning Event 1

METER DETERGENT USING THE M12A1 PDDA

In washing vehicles or equipment to remove contaminants, the addition of a small amount of detergent to the wash water greatly enhances the cleansing ability of the water.  The M12A1 PDDA operator can use the apparatus to add the required quantity of detergent to water when performing decontamination operations.

PREPARE TO METER DETERGENT WITH WATER

When detergent is metered with water, the tank is usually already filled with water and the water has already been heated (the water should be heated to approximately 90 degrees Fahrenheit).  You learned to perform these operations in previous learning events.

When preparing to meter detergent with water, connect the suction hose between the tank unit and pump unit connector panel.  Be sure that the tank drain valve is open and that the upper and lower discharge connectors on the pump unit are capped.  Close valve 4 on the control panel if it is not already closed.
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CAUTION

Hot water is present in the heater and will drain when the blender hose is disconnected.

When the proper connections are made and the proper valve positions are set, you are ready to add detergent to the prime-detergent tank.  For 447 gallons of water, pour 1 pint of liquid detergent into the prime-detergent tank.  Using the collapsible bucket or other container, remove enough water from the tank unit to finish filling the prime-detergent tank.

Next, open valve 1 to allow water to flow to the upper manifold.  Open both valves 2 and 3 if both gun assemblies are to be used.  Open valve 2 if the lower hose and gun assembly will be used; open valve 3, if the upper hose and gun assembly will be used.

You are now ready to prime and start the pump unit.  You learned these procedures in previous lessons.

METER DETERGENT WITH WATER

To meter detergent, open valve 4 slightly to add the detergent mixture to the water.  Then open valve 4 halfway between the open and closed position (Figure 36).

A full prime-detergent tank will meter detergent with 447 gallons of water.  If the detergent is metered too quickly, it will cause the prime-detergent tank to drain completely before all the water from the tank unit is used.  If the prime-
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Figure 36.  Valve 4 control.

detergent tank runs out of water, all the pressure in the pump is lost because air is drawn into the pump unit.  If this happens the pump must be primed again by refilling the prime-detergent tank.

A gun assembly is attached to each discharge hose.  The gun assembly should be stored with a slurry nozzle attached.  If not, attach the slurry nozzles to the hose(s) to be used.  Unreel the hose by pulling it from the hose reel.  Hold the gun assembly with the adapter in the right hand and the extension pipe (approximately at the ball valve handle) in the left hand.

Open the ball valve by turning the handle counterclockwise.  As you move the handle, soapy water will begin to discharge under pressure.  Watch the solution being discharged.  If the mixture does not have enough soap, move valve 4 toward the OPEN (Figure 36) position to add more soap to the water.  If the mixture is too soapy, move valve 4 toward the CLOSED position (Figure 36) to reduce the amount of soap being added to the water.
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When the solution mixture is correct, adjust the water pattern by turning the nozzle.  When you turn the nozzle clockwise, the stream of liquid spreads out and has less force.  Use this adjustment when contamination is not difficult to remove and when you do not want a lot of splashing.  When you turn the nozzle counterclockwise, the stream of liquid becomes narrow and has more force.  Use this adjustment when contamination, grease, or mud is hard to remove.

When the task of washing vehicles or equipment has been completed, fully open valve 4 to dump the detergent.  Clean the prime-detergent tank by pouring clean water into it.  Add water to the prime-detergent tank and continue spraying until no sign of detergent appears.  Close the ball valve, and valves 1, 2, and 3.  Drain and clean the apparatus and stow the components as discussed in earlier learning events.

Learning Event 2

METER FOAM WITH WATER

In addition to metering detergent with water for washing and decontamination purposes, the M12A1 PDDA can be used to meter foam with water for fire fighting purposes.  The foam produced is used for fighting petroleum or solvent-type fires, such as gasoline, oils, or paint.

PREPARATION

For metering foam with water, connect the tank unit and the pump unit with the suction hose as you did for metering detergent.  You will probably have to replace the slurry nozzle with the fire hose foam nozzle.  To do so, remove the fire hoses foam nozzle from the toolbox and remove the gun assembly from the pump unit.  Remove the slurry nozzle as shown in Figure 13.  Replace the slurry nozzle with the fire hose foam nozzle.  If both hoses will be used, replace both slurry nozzles.  If only one hose is to be used, the easiest one to work with is the lower discharge hose.

The procedure for adding foam to the prime-detergent tank differs somewhat from the procedure for adding detergent.  To add the foam, proceed according to the following steps.

Step 1.  Prime, start, and operate the pump unit as learned in previous lessons.

Step 2.  Be sure valve 4 is closed and the prime-detergent tank contains no more than two inches of water.  If the prime-detergent tank contains more than two inches of water, you must lower the level to two inches by

(
Opening valve 4.

(
While observing the water level in the prime-detergent tank, slowly opening the pump drain valve.

(
Quickly closing the pump drain valve when the water level falls to two inches.

(
Closing valve 4.
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NOTE:  It is important that you do not lose all the water in the pump.  If you do, you must prime the pump again before you can proceed.  Also, make sure caps are on both discharge pipes on the connector panel.

Step 3.  Fill the prime-detergent tank with approximately 5 gallons of foam-forming liquid concentrate, type 5.

Step 4.  Open valve 1 and, as appropriate, valves 2, 3, or both.  Open valve 2, if the lower hose reel is to be used, valve 3, if the upper reel is to be used, and both if both reels are to be used.

Step 5.  Turn valve 4 to the half-open position and open the tank drain valve by turning the valve handle five full turns.

You are now ready to spray a mixture of foam metered with water.  Hold the gun assembly as described for holding it when spraying water with detergent.  Grasp the extension pipe where it joins the foam nozzle.


WARNING

Hold the gun assembly tightly.  The foam mixture is discharged under high pressure, which night cause you to lose control of the hose.

SPRAYING

To spray the foam mixture, proceed as follows:

Step 1.  Turn the ball valve handle counterclockwise to discharge the foam mixture.

Step 2.  Watch the foam for the correct consistency as it is discharged.  It should be thick and fluffy.  If it is thin and watery, close the ball valve on the gun assembly and adjust the mixture.  Turn the tank drain valve in one-quarter turn increments toward the closed position until mixture reaches the proper consistency.  Discharge more foam.  If the foam is now thick and fluffy, you are ready to fight the fire.  If it is still thin and watery, adjust the mixture until the foam is thick and fluffy.

NOTE:  It is important that you NOT meter the foam too fast.  If you meter the foam too fast, you will use all the concentrate in the prime tank and the pump will lose pressure before all the water in the tank unit is used.

As with spraying water and detergent, when the M12A1 PDDA is used to fight fires by spraying foam, one person must watch and operate the control panel while the fire fighters use the hoses.
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After making these connections, open valve 1.

When the connections have been made and the valves are in the proper position, prime and start the pump.  The procedure for priming and starting the pump was described in Lesson 2, Learning Event 1.  The procedure for loading the tank with water was discussed in Lesson 3, Learning Event 1.

LOAD DECONTAMINANTS

In the procedure for loading decontaminants into the tank unit assembly, you should first pre-open 26 cans (1300 pounds) of STB and replace the lids.  After the STB is opened, go by the following steps to mix the slurry.

Step 1.  Remove the hopper tank lid and add 12.5 pounds of M2 antiset and 24 ounces of silicone antifoam agent to the 225 gallons of water.  Cycle the mixture for at least three minutes.

NOTE:  The water containing the M2 antiset must be cycled for at least three minutes to completely dissolve it.  The M2 antiset must be completely dissolved.

NOTE:  If M2 antiset is caked, it must be crushed as fine as possible before adding it to the water in the tank assembly.

Step 2.  Before starting the addition of the STB, break large lumps of caked STB decontaminating agent to prevent clogging of the lines and to obtain the best possible water-slurry mixture.


CAUTION

To prevent damage to the apparatus, do NOT strike the metal drums containing STB against the tank or any other part of the tank unit assembly.
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CAUTION

When fighting a fire using the M12A1 PDDA, stand at a safe distance upwind from the fire.  If the fire is not spreading, start at the base of the fire and cover it with foam.  If the fire is spreading, encircle the fire with foam to stop the spread and then cover it with foam.  Be very careful to keep the hose out of the fire.  If the foam is discharged at too great a pressure, it can spread the fire.  If this occurs, tell the individual at the control panel to reduce the pump engine speed.

When the fire fighting mission is completed and the fire is extinguished or controlled, clean, service, and stow the components as described in earlier lessons.

Learning Event 3

LOAD, MIX, AND SPRAY DECONTAMINANTS USING THE M12A1 PDDA

In decontamination operations, the decontaminant that will probably be used most often is supertropical bleach (STB).  A full load of slurry (317 gallons) requires 26 cans (1300 pounds) of STB, 225 gallons of water, 12.5 pounds of M2 antiset, and 24 ounces of silicone antifoam agent.

NOTE:  If less than 317 gallons of slurry is required, decrease all ingredients proportionately.  For example, if one half-load (158 gallons) of slurry mix is to be prepared, use approximately 115 gallons of water, 650 pounds of STB decontaminating agent, 6.5 pounds of antiset compound, and 12 ounces of silicone antifoam agent.

PREPARE TO LOAD DECONTAMINANTS

In preparation for loading, mixing, and spraying decontaminants, you must place 225 gallons or the desired amount of water in the tank unit assembly (check the tank liquid level indicator; No 1 in figure 37), make the appropriate hose connections (these connections are depicted in Figure 37), prime and start the pump.  The hose connections to make are --

o
Connect the suction hose (2) to the tank drain valve (3) and the connection on the pump unit (4).

o
Connect the agitator-blender hose (5) to the pump unit (4) top discharge connection and to the tank unit blender pipe (6).

Figure 37.  Connections for loading decontaminants.
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Step 3.  Add the 26 cans (1300 pounds) of STB to the hopper-blender in one continuous operation.  Blend constantly and see that the hopper-blender does not run out of STB until the addition is complete.  If the supply of agent is exhausted before loading is completed, the slurry may foam.  Stop foaming by adding additional silicone antifoam agent.

NOTE:  To prevent the slurry from settling, it must be agitated constantly until it is used.


Step 4.  After blending is complete, replace the tank lid.  The slurry mixture must now be agitated.

MIX DECONTAMINANTS

To agitate mixtures of decontaminants, use the following procedures.

Step 1.  With the pump operating, close value 1 and reduce engine speed to an idle.  To be sure that valve 1 is completely closed, check to see if slurry has flooded back into the tank unit.  You can check this by observing the liquid level indicator in the hopper-blender.

Step 2.  Disconnect the agitator-blender hose from the blender pipe on the hopper and connect the hose to the agitator pipe.

Step 3.  Open valve 1 and agitate the mixture for a minimum of 15 minutes.  Operate the engine at 3,850 RPM.  The pump discharge pressure, as indicated on the pump discharge pressure gage, should read approximately 105 psi.

Step 4.  Continue agitating the slurry until it is used.

SPRAY DECONTAMINANTS FROM THE TANK

When the decontaminant is mixed and agitated, you are ready to spray the mixture for decontamination.  To do this, proceed according to the following steps.

Step 1.  With the pump still running, unreel the discharge hoses and open valve 2 or 3, or both, depending on whether the lower, upper, or both discharge hoses are to be used.

Step 2.  Open the ball valves on the gun assemblies.  Adjust the slurry nozzle to vary the spray pattern from stream to fine spray mist.  The pump discharge pressure gage should indicate approximately 105 psi when slurry is being sprayed.

NOTE:  The pressure gage indication while spraying slurry may vary between 60 and 120 psi when the tachometer is indicating 3850 RPM.

Spray the equipment which needs decontamination or, if required, spray terrain by covering areas about two meters wide evenly and thoroughly.
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NOTE:  The cost of using the PDDA to decontaminate terrain in terms of time, manpower, and materials is high; this type of operation should be avoided unless absolutely necessary.  Weathering or burning is preferred.

If terrain must be decontaminated, use slurry coverage for various surfaces as specified in Figure 38.

[image: image39.png]TYPE OF SURFACE

Concrete Roadway (smooth)

Macadam or Grave! Roadway
{loosely surfaced)

Short Grass (3 - 5 inches)
Long Grass or Low Brush
M* = Meters

COVERAGE
Per Gallon Per Load
3.68 Sg M 1129 Sq M
1.8Sq M 564 Sq M
1.28SqM 388 Sq M
0.84 Sq M 259 Sq M




Figure 38.  Area coverage by slurry.

After your spraying mission has been completed, flush, drain, clean, and stow the components of the M12A1 PDDA as described in earlier lessons.

Learning Event 4

ASSEMBLE, DISASSEMBLE, AND OPERATE THE SHOWER ASSEMBLY

OF THE M12A1 PDDA

The M12A1 PDDA has a shower assembly that is used to provide showers.  The assembly consists of 18 pipes and the necessary connections and fittings as described in Lesson 1.  When assembled, the shower assembly can provide showers for 24 people at a time.  Water is heated for the showers with the M2 water heater.  Water for showering can be pumped from either the tank unit or from a natural water source.  However, before using water from the tank for showering, inspect the tank for any evidence of contamination such as STB decontaminating agent, sodium hydroxide, sodium hypochlorite chemicals, calcium hypochlorite, or fire fighting foam.  If any contamination is evident, clean the tank before filling it with water for showering.

ASSEMBLY Of THE PERSONNEL SHOWER

You will need a helper to efficiently assemble the personnel shower.  To perform the assembly, use the following procedures.

Step 1.  Remove the 18 pipes from the storage bracket on the tank unit.  Sort the pieces as you lay then on the ground.
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NOTE:  All pipe sections, except the three pipe sections that form the horizontal supports, have quick-disconnect coupling halves.  To connect the halves, move the two locking levers (on the half which has them) all the way forward.  Insert the half which has no locking levers into the other half as far as it will go, then move both locking levers all the way to the rear.  This will lock the coupling securely together.

Step 2.  Identify the six top sections (each section has four 5/32-inch diameter holes drilled into the pipe) and lay them in a line, as illustrated in Figure 39.  Before making any pipe connections, inspect the assembly to ensure that all parts are present and serviceable.  Always check the coupling gaskets for cuts, breaks, or excessive wear.  If any gaskets are missing or damaged, replace them as necessary.  After you have inspected all sections, connect the couplings.

NOTE:  Four of the top sections have opposite coupling halves while two have like halves.  The former sections are labeled item 1 in Figure 39, and the latter sections are labeled item 2.  These sections must be arranged in the order shown in Figure 39.
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Figure 39.  Arrangement of the six top shower sections.
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Step 3.  Identify one upper rear support, one upper center support, and one upper front support (labeled 3, 4, 5 in Figure 39) and connect the to the top section.

Step 4.  Identify the horizontal supports (each section is capped) and assemble them by screwing the pipe section (labeled no. 4 in Figure 40) into the pipe tee of the main horizontal support (labeled no. 6) as shown in Figure 40.
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Figure 40.  Assembling horizontal and vertical supports.

Step 5.  Connect the three lower vertical supports (labeled no. 8 in Figure 40) to the three horizontal support.

Step 6.  Connect the three lower sections to the upper section.  Stand the assembly upright and rotate the three horizontal supports 90 degrees, as illustrated in Figure 41.
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Figure 41.  Rotation of horizontal supports.

Step 7.  Check to see that the shower assembly rests firmly on the ground.  If the ground is uneven, use a shovel or your entrenching tool to level the ground a much as possible.  Also, check to see that the shower holes are properly aligned and facing downward.

Step 8.  Disconnect the gun assembly and adapter from the upper discharge hose on the pup unit, then connect the upper discharge hose to the shower assembly.  Once this is completed, the shower assembly should appear similar to that shown in Figure 42.

NOTE:  Some couplings in Figure 42 are not connected and pipe sections are shortened so the illustration will fit on the page.
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Figure 42.  Personnel shower assembly.

DISASSEMBLY OF THE PERSONNEL SHOWER

Disassembly of the personnel shower is performed in the reverse order of the assembly procedure.  When disassembling the personnel shower assembly, avoid burring pipes or fittings.  Stow the shower assembly in the brackets on the tank unit assembly.  The sections with the solid caps should be stowed with the caps up to beep water from building up in the pipe.  If water does enter, it can cause rust or, depending on climatic conditions, can freeze and break the pipe.
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OPERATION OF THE PERSONNEL SHOWER

As mentioned earlier, water for showers can be pumped from either the tank unit or from a natural water source.

To operate the personnel shower, use the following procedures.

Step 1.  Connect the suction hose to the pump unit.  Depending on the source of water used, connect the other end of the hose to either the foot valve or the tank drain valve.  Make other connections and valve adjustments necessary for discharging hot water (operation no. 7 on the STARTING PROCEDURE instruction plate) depending upon the source of water used.

NOTE:  The required unit configuration for showering personnel with water from the tank is shown in Figure 43.  The required configuration of the unit for showering personnel with water drawn from a natural water source is shown in Figure 44.
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Figure 43.  Showering personnel with water from the tank.
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Figure 44.  Showering personnel with water drawn from a natural water source.

Step 2.  Prime and start the pump unit.

Step 3.  After the water heater has filled with water, start the heater.  A temperature of 100 degrees Fahrenheit is suitable for showering.

Step 4.  After the water is heated, open valves 1 and 3.

Step 5.  During showering, check all connections and hoses for leaks; make repairs where possible.

Step 6.  When the mission is complete, shut down the water heater.
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Step 7.  After the water heater is shut down, stop the pump unit.

Step 8.  Disassemble the personnel shower assembly.

Step 9.  Clean and store the apparatus.
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PRACTICE EXERCISE FOR LESSON 5

You have just finished reading the instructional material for Lesson 5.  This lesson covered procedures for metering detergent or foam with water; loading, mixing, and spraying decontaminants; and assembly, disassembly, and operation of the shower assembly of the M12A1 PDDA.  It is now time to check your understanding of the lesson.  This is done by completing the practice exercise below.  All of the questions are multiple-choice and are intended to measure your understanding of the procedure used in performing the task.  There is only one correct answer to each question.  Try to answer all of the questions without referring to the lesson material.

When you have completed all of the questions, turn the page and check your answers against the correct responses.  Each correct responses is referenced to specific portions of the lesson material so that you can review any questions you have missed or do not understand.  When you have completed this practice exercise, you should review all of the subcourse material before starting the examinations.

1.
How much fire extinguisher foam should be added to the prime detergent tank of the M12A1 PDDA?


a.
One pint.


b.
One gallon.


c.
Five quarts.


d.
Five gallons.

2.
In the process of metering detergent with water, valve 2 controls the flow to the ________


a.
lower discharge hose.


b.
upper discharge hose.


c.
blender hose.


d.
agitator hose.

3.
In metering foam, if the foam mixture is thin and watery, you should close _________


a.
valve 2 all the way.


b.
the tank drain valve one-quarter turn.


c.
valve 4 halfway.


d.
the throttle two turns.
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4.
When metering detergent with water, if the water contains too little detergent, you should _________


a.
move the control for valve 4 toward the CLOSED position.


b.
move the control for valve 4 toward the OPEN position.


c.
close the tank drain valve.


d.
stop the engine.

5.
When adding STB decontaminating agent to the M12A1 PDDA, you should add the 26 cans of STB ____________


a.
one at a time, and completely empty the hopper after each.


b.
in one continuous operation.


c.
in 13-can batches.


d.
only when the decontaminant mixture becomes thin.

6.
In spraying water or decontaminant, to vary the spray pattern you should ___________


a.
close valve 4.


b.
vary the pump speed.


c.
adjust the slurry nozzle.


d.
reduce the discharge pressure.

7.
When preparing the shower assembly for use, the upper discharge hose must be connected to which of the following components?


a.
Pipe nipple on the sediment strainer.


b.
The heater assembly.


c.
The tank drain valve.


d.
The pipe plug on the sediment strainer.
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ANSWERS TO PRACTICE EXERCISE

Lesson 5

1.
d
(Refer to Learning Event 2.)

2.
a
(Refer to Learning Event 1.)

3.
b
(Refer to Learning Event 1.)

4.
b
(Refer to Learning Event 1.)

5.
b
(Refer to Learning Event 3.)

6.
c
(Refer to Learning Event 3.)

7.
a
(Refer to Learning Event 4.)
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