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Chapter 1:

Introduction
1.  LEARNING OBJECTIVES: 


a.  Terminal Learning objectives:
(1)  Without the aid of references, name the vehicle that the Tray Ration Heater is designed to operate in.


(2)  Without the aid of references, cite the heat source for the Tray Ration Heater.

(3)  Without the aid of  references, cite two fuels that may be used in the Tray Ration Heater, and one fuel that may not.

(4)  Without the aid of references, cite the appropriate electrical power used by the Tray Ration Heater. 


b.  Enabling Learning  Objectives:   N/A.

OUTLINE :         


a.  The Tray Ration Heating System is comprised of a Tray Ration Heater (TRH) and associated collateral and support equipment that form a component of the Marine Corps Combat Field Feeding System.  When installed on an M998 High-Mobility Multipurpose Wheeled Vehicle (HMMWV) the Tray Ration Heating System is a fully-mobile system with heat-on-the-move capability to feed 250 hot tray ration meals to personnel in remote areas.  The system also supports non-mobile feeding requirements.


b.  The Tray Ration Heater consists of a stainless steel hot-water tank and a multi-fuel, Airtronic Burner that operates from its own fuel source (5-gallon can).  A thermodisc maintains water temperature between 180F to 200F (180F ±50F is required for heating tray packs).  The Tray Ration Heater will heat 18 tray packs to serving temperature in about 40 minutes.  When installed on the HMMWV, the Tray Ration Heater uses vehicular electrical power.  If the Tray Ration Heater is not HMMWV-mounted, it can be plugged into any 120 VAC, 60 Hz source.


c.  The Tray Ration Heating System can be fully installed on a HMMWV without material handling equipment.  Easily installed, ratchet-operated tie down  straps secure the Tray Ration Heater as well as beverage containers and side-loading pan carriers for transportation within the HMMWV.  After filling the Tray Ration Heater with potable water, and connecting the fuel and electrical power, the Tray Ration Heater is ready for operation.  Every Tray Ration Heating System is equipped with support items,, including serving tables, serving utensils, insulated beverage containers, side-loading pan carriers, can opener, and rain cover kit.


d.  The cardinal rule of the Tray Ration Heating System is to never use gasoline in the Tray Ration Heater.  Gasoline is volatile and may explode, causing death, serious injury, and/or significant damage to equipment.  Use only diesel, DF-1, DF-2, DFA, kerosene, or JP-8.


e.  When the HMMWV arrives at the feeding location, serving tables and equipment are deployed and a serving line is established.  Hot tray packs are taken from the heater or side-loading pan carriers, opened, and served.  As hot tray packs are taken from the heater, they are replaced with cold ones, which will then be ready to serve at the next feeding site.  Disposable plates and utensils, packaged in the unitized tray ration box, are used to feed cafeteria-style meals.  When serving is completed, tables and equipment are put back on the HMMWV and secured for travel.

**********************************************************************************************
Chapter 2:

Components

1. LEARNING OBJECTIVES:


a.  Terminal Learning Objective:

(1)  Without the aid of references, name the primary control for the-Tray Ration Heater.

(2)  Without the aid of references, list two principal components of the Tray Ration Heating System.

(3)  Without the aid of references, name two fuels that may be used by the Airtronic Burner, and one fuel that may not.


b.  Enabling Learning objectives:

(1)  Without the aid of references, list three electrical safety devices in the Tray Ration Heater electrical control box.

(2)  Without the aid of references, list and describe three of the components of the Tray Ration Heater.

(3)  Without the aid of references, list and describe five items of collateral equipment for the Tray Ration Heating System.

OUTLINE:







        

1. Tray Ration Heater:  The Tray Ration Heater is comprised of 

[1] heater tank with electrical control box, 

[2] Airtronic Burner, 

[3] support skids, 

[4] removable tray-pack rack, 

[5] fuel supply system, and 

[6] inverter assembly.  Loops in the skids allow the Tray Ration Heater to be secured to D-rings in the cargo bed of the HMMWV by ratchet-operated straps.


a.  Tray Ration Heater Electrical Control Box.  The Tray Ration Heater electrical control box is the primary control for the Tray Ration Heater.  It houses the red, pull-on/push-off switch (main power control for the Tray Ration Heater); it includes such safety features as a circuit breaker, low-water sensor, thermodisc, and mercury tilt switch (turns the Airtronic Burner off in the event of an excessive angle of operation).  The stainless steel, weatherproof, Tray Ration Heater electrical control box also houses the external auto/boil switch -and Amphenol plug.  The Tray Ration Heater electrical control box needs power from a 120 VAC, 60 Hz source.


b.  Tray Ration Heater Tank.  The Tray Ration Heater tank weighs about 285 pounds, empty, and about 400 pounds when loaded with tray rations and water.  The tank has a capacity of 30 gallons and is constructed of supported stainless steel.  It has an insulation layer between interior and exterior walls.  The removable top seals on the tank base via a silicone gasket, connects by hinges, and is held open by a lockable hinge arm.  The top closes and fastens with two pullover latches which are adjustable.  A 3/4-inch drain valve is at the bottom right corner, opposite the Airtronic Burner end of water tank.  The tank will hold 18 tray packs with the removable tray pack rack installed, and 25 without the rack. 


c.  Airtronic Burner.  The Airtronic Burner is a thermostatically controlled heat source for the Tray Ration Heater tank.  The Airtronic Burner is attached to the tank by two mounting pins that support it above the cargo bed.  It uses fuel from a 5-gallon can mounted in the HMMWV.  The Airtronic Burner can burn continuously for 10 hours on 5 gallons of fuel.  The Airtronic Burner operates on 120 VAC, 60 Hz.  It has a self priming fuel pump and burns diesel, DF-1, DF-2, DFA, JP-8, or kerosene.  Remember, never use gasoline in the Tray Ration Heater.


d.  Airtronic Burner Fuel Supply System.  Fuel for the Tray Ration Heating system is provided by a plastic, 5-gallon fuel can.  It is easily installed inside the HMMWV or readily adaptable for use in static situations.  A quick-disconnect fitting on the fuel line permits separation of the fuel source from the Airtronic Burner without spilling fuel line contents.  The fuel can is held by a bracket and strap that secures the fuel can to the HMMWV troop seat.  The fuel line is a 1/4-inch, rubber fuel hose, 12  1/2-foot total (12-foot section plus 1/2-foot section.  It has one transparent, in-line fuel filter; four, 1/4-inch hose clamps; and two, quick-disconnect fittings (one on each end).  An adapter kit fits the fuel can to the fuel line for suction feed.

2.  Inverter Assembly.   The Tray Ration Heater comes with an inverter assembly.  The inverter converts vehicular 24 VDC to 120 VAC, 60 Hz with quasi-sine wave.  A NATO slave plug connects the inverter to the HMMWV 24 VDC receptacle, located under the passenger seat.  The inverter contains an integral, dual ground fault receptacle, from which a power cord to the control box energizes the system.  A switch on the inverter allows current to flow from the HMMWV.  A green LED "inverter" indicator illuminates when power from the HMMWV is flowing through the inverter.  A red LED "low battery" warning indicator illuminates when the HMMWV battery power is low, at which time the engine should be started to recharge batteries.  The assembly is protected by a 5 amp circuit breaker.  The inverter is mounted to a bracket that allows the assembly to be hung from the partition that runs behind the driver and passenger seats.  The inverter supplies approximately 300 watts of power, of which the Tray Ration Heater uses about 100 watts.  Accordingly, to protect the system, never plug an additional appliance into the inverter receptacle that uses more than 150 watts of power.  

3.  Collateral Equipment.  Other key collateral equipment includes three metal folding tables; brackets and a clamp to secure them to the HMMWV for travel; a rain cover kit; three side-loading pan carriers; six five-gallon beverage containers; a fire extinguisher and bracket; a tool kit; and a utensil box.  


a.  Tables, Brackets, and Clamp.  Three folding metal tables are stowed in the HMMWV as shown in here.  Two brackets, which fit on the right hand seat, secure the collapsed tables and prevent movement forward and back.  A clamp, also installed on the right hand seat, and attached to the canvas support, secures and separates the tables.


b.  Rain Cover Kit.  A rain cover kit provides a cover for the serving table area in the event of inclement weather.  The kit comes complete with canvas, extendible poles, metal pegs, and tent stays, as shown here.  A 3-pound sledge is provided with the system for the sole purpose to drive the metal tent pegs into the ground.


c.  Side-Loading Pan Carriers.  Three stackable, side-loading pan carriers are used to store 18 hot tray packs, which are heated prior to arrival at a feeding site.  The heated tray packs are fitted into insulated tray pack holders, with lids, then placed into the side-loading pan carriers.


d.  Beverage Containers.  Six, five-gallon, insulated beverage containers are capable of providing either hot or cold beverages.  Unitized, tray ration modules come with beverage mixes.  These containers, however, do not have liners and cannot be used for dairy products.


e.  Fire Extinguisher.  A five-pound, rechargeable, dry chemical fire extinguisher also comes with the Tray Ration Heating System.  The extinguisher mounts to a bracket, which is then fitted to an upright wooden slat on the back of the troop seat.


f.  Tool Kit.  The tool kit is contained in a plastic tool box and contains the following tools: one, 1/4-inch, cross tip screwdriver; one, 1/4-inch ,flat tip screwdriver; a hex key set (2 to 5 mm); one pair of 8-inch, slip joint pliers; and one adjustable wrench.


g.  Utensil Box.  The system also comes with a utensil box, which contains all the necessary implements to serve tray rations.  Included in the utensil box are: one stainless steel, Edlund S11 can opener; two table adapters, which adapt the square hole in the tables to fit the stainless steel Edlund; one pair of tin snips to aid in opening cans; two pocket thermometers, one of which goes into slot in the tray pack rack of the Tray Ration Heater to monitor water temperature; two 8-ounce spoodles; four 11-inch perforated serving spoons; two 4-ounce spoodles; six 11-inch serving spoons; two spatulas; two pair of 9-inch tongs; one cook's knife; one 12-inch, French wire whip; and two pair of thermal gloves for handling hot tray packs; a #10 can handling tool and a tray pack handling  tool.

**********************************************************************************************
Chapter 3:

Operating Procedures
1.  LEARNING OBJECTIVES:

a.  Terminal Learning Objectives: Employ the Tray Ration Heating System, under both normal and abnormal conditions to feed tray rations in the field.


b.  Enabling Learning Objectives:


(1)  Without the aid of references, when given a list of preparation procedures for feeding in random order, sequence them in the correct order.



(2)  Without the aid of references, state how long, and at what temperature, tray packs must be heated in the Tray Ration Heater prior to removing for storage in the side-loading pan carriers or opening for consumption.



(3)  Without the aid of references, state how frequently water must be drained from the Tray Ration Heater tank at ambient operating temperatures between O0F to 320F if the system is used less than once every 24 hours.



(4)  Without the aid of references, state two special precautions that must be taken when operating the Tray Ration Heater at ambient temperatures of -250 to O0F.

OUTLINE:
1.  Normal Operations.  No special servicing procedures or preventive maintenance activities need be accomplished.  In general.  Just heat tray  packs of food in the Tray Ration Heater, set up of a serving line, serve the food, and clean up and stow equipment and food items.  The steps in feeding are to:


a.  Step 1. Load Tray Ration Heater with tray packs and/or #10 cans (remove tray pack rack, if necessary) issued for feeding.


b.  Step 2. Fill the Tray Ration Heater with water such that 1 1/2 inches of tray packs are exposed or water level is approximately 2 inches from the top.


c.  Step 3. Close Tray Ration Heater lid and secure latches.  To maintain water temperature and reduce the chance of water contamination and accidental burning, keep the tank top closed except when loading and unloading tray packs.  Lid locking levers are adjustable.  Excessive force is not required to close the lid.  Equipment damage can result if locking levers are out of adjustment.  Adjust the latches, if necessary, by moving the adjusting nuts on the latches up or down with a wrench to vary the amount of travel in the latch.


d.  Step 4. Ensure "auto/boil" switch on Tray Ration Heater electrical control box is in the "auto" position.



e.  Step 5. Ensure inverter switch is turned ON.


f.  Step 6.  Open the vent on the fuel can adapter .


g.  Step 7. Pull the red, pull-on/push-off switch to the ON position.


h.  Step 8. Observe Tray Ration Heater for 5 minutes to ensure Airtronic Burner is functioning properly.


I.  Step 9. Allow tray packs to heat to 1800F for a minimum of 40 minutes before removing to serve or place into side-loading pan carriers.


j.  Step 10.  Set up serving line. During wet weather conditions, pitch the rain cover.  Install the stainless steel Edlund can opener in a mounting bushing, which must be placed in the opening on a table end (the shank on the stainless Edlund is smaller than the shank on the regular Edlund, for which the hole in the table is sized). Place the following items on the tables: disposable mess gear, beverage containers, and supplements.


k.  Step 11.  Remove tray packs from Tray Ration Heater tank first, then side-loading pan carriers.  Replace with cold tray packs and close tank lid. open tray packs and place on the serving line. The tray rack and heated tray packs are hot.  Remove tray packs with the tray pack handling tool and remove #10 cans with the #10 can handling tool.  Exercise care when opening heated cans as they become pressurized.  Wear protective gloves when handling hot tray packs and #10 cans.  Placing hands into water, even if "protected" by a glove, could result in serious injury.


1.  Step 12.  Clean tables and discard open tray packs and disposable mess gear.  Repack can opener, beverage containers, cleaned serving utensils, and remaining food supplements in the HMMWV.


m.  Step 13.  Fold table legs and remount them in the HMMWV

2.  Meal Planning/Heating Sequence.  The Tray Ration Heating System can be used to feed 250 hot meals at one site in 90 minutes.  This time period is adequate to setup, serve, and clean up.  Approximately 42 tray packs (14 unitized, tray-ration modules) are required for 250 meals (meals may have 2, 3, or 4 tray packs/cans per unitized package).  Table 3-1 in your TM provides a quick reference to assist you in planning feeding activities.  The exact number of portions vary from entree to entree.  Preparation steps to feed 250 Marines at one site: 


a.  Step 1.  Heat 18 tray packs in preparation for the mission.  Allow approximately 40 minutes for this activity.  Place preheated 18 tray packs in the insulated, side-loading pan carriers


b.  Step 2.  Place 18 cold tray packs in the Tray Ration Heater tank and proceed to the feeding site.  Allow about 40 minutes for these tray packs to heat before serving.


c.  Step 3.  After arrival at the feeding site, set up the serving line.  Comply with the following serving procedures.  First, serve hot tray packs brought to the site in the Tray Ration Heater tank.  Then, place remaining cold tray packs in the Tray Ration Heater tank and serve the 18 preheated tray packs in the side-loading pan carriers.  Lastly, serve the remaining tray packs contained in the Tray Ration Heater tank.  

3.  Multi-Site Capability :  The Tray Ration Heating System is capable of providing 500 meals to three or more sites within a ration day.  This requires approximately 28 unitized, tray-ration modules.  The Tray Ration Heater fuel capacity is sufficient for at least 10 hours of continuous heater operation.  The contents of 16 unitized tray ration modules can be loaded into the HMMWV at the beginning of the ration day, and will require subsequent replenishment.  

4.  Abnormal Conditions.  When operating the Tray Ration Heater in cold weather, keep the lid closed and latched except when loading and unloading the heater tank with tray packs.  


a.  When employing the Tray Ration Heater from O0F to 320F, should the Tray Ration Heating System be used once every 24 hours, no restrictions or special requirements apply when operating within this temperature range.  The insulated tank and latched tank lid will maintain water temperature above 320F.  Ensure that the tank lid gasket is sealing properly and monitor tank water temperature, using the tank-mounted pocket thermometer, during periods when the Tray Ration Heater is not in use.  If the Tray Ration Heater is used less than once every 24 hours, the tank should be drained after each use, and then refilled as required when operating between O0F to 320F.


b.  If the Tray Ration Heater is used from -250F to O0F, special precautions must be taken when operating in this temperature range. "Dowfrost@" food grade propylene glycol antifreeze can be added to the water tank.  Mix Dowfrost@ and water as directed on the Dowfrost@ container.  This will prevent the Tray Ration Heater tank from freezing should the water not be heated for an extended period.  Prior to operating the Airtronic Burner below O*F, run the Airtronic Burner using DFA for five minutes to purge the fuel line and fuel sump of non-arctic fuel.  No further adjustments are required.  Burn kerosene or arctic diesel (DFA).  This must be accomplished prior to entering arctic conditions.  Also remember that Dowfrost@ is toxic in strong concentrations.  Use only as directed.  Do not ingest Dowfrost@.


c.  No adjustment to the Airtronic Burner or any other special procedures are necessary when operating the system at high altitudes.

**********************************************************************************************
Chapter 4:

Installation & Servicing
1.  LEARNING OBJECTIVES:

a.  Terminal Learning Objectives:


(1)  Without the aid of references, install the Tray Ration Heating System in an M998 HMMWV.



(2)  Without the aid of references, service a Tray Ration Heater, installed in an M998 HMMWV, for use.


b.  Enabling Learning Objectives:


(1)  Without the aid of references, install the following Tray Ration Heating System equipment in an M998 HMMWV: Tray Ration Heater and tie down straps; 5-gallon fuel can, adapter kit, and fuel line; the two table brackets, table clamp, and three metal folding tables; the inverter assembly; three side-loading pan carriers; six 5-gallon beverage containers; the 5-pound fire extinguisher and bracket; and, finally, the tool box, utensil box, and our maintenance kit.



(2)  Without the aid of references, charge the Tray Ration Heater water tank, with Tray Ration Heating System installed in an M998 HMMWV, and refuel the fuel can.

2.  OUTLINE:               





                                           


a.  Installation.  The Tray Ration Heating System is installed in the following order:

(1)  Tray Ration Heater.  All  water must be drained from the Tray
Ration Heater tank before lifting the Tray Ration Heater into a HMMWV or removing it from the vehicle.  Attempting to lift a Tray Ration Heater containing water can result in injuries from lifting strain or equipment drop.  Four Marines are required to properly lift a drained Tray Ration Heater.  Also do not use the lid handle as a lifting device for the Tray Ration Heater as it will result in equipment damage.

(a)  Step 1. Assemble all equipment and personnel before commencing 
installation.

(b) Step 2. Push the red, pull-on/push-off button on the side of

the Tray Ration Heater electrical control box to the OFF position.  Place HMMWV tailgate in down position.  Position Tray Ration Heater so that the Airtronic Burner end will enter the HMMWV first.  Using four personnel, lift the heater by its side handles and move it into the HMMWV, taking care to keep the Tray Ration Heater relatively level to prevent fuel from running out of the Airtronic Burner into the fire box.  If fuel does enter the fire box, this does not create a safety hazard-the system will merely smoke when next started until the fuel burns out of the fire box.  The skids on the bottom of the Tray Ration Heater will fit into the grooves on the cargo bed of the HMMWV.  It may be necessary to move the Tray Ration Heater slightly from side to side so that it aligns with the cargo bed corrugated grooves.  Line up the Tray Ration Heater skid rings with the D-rings on the left side of the HMMWV cargo bed.


(c)  Step 3. Install the two tie down straps by looping them through the D-rings attached to the HMMWV cargo bed and the Tray Ration Heater skid rings.  Snug the Tray Ration Heater to the bed of the HMMWV using the strap ratchet, but DO NOT overtighten. The Tray Ration Heater may have to be lifted in order to install tie down straps through D-rings.



b.  Fuel Can

(a)  Step 1. Install the fuel can bracket directly behind the driver's seat. 


(b)  Step 2. Place a fuel can, filled with appropriate fuel in the bracket and secure it.  Run the securing strap in back of the can and in back of the boards of the troop seat, go through fuel can handle.  Do not run strap over the top of the can handles.  Fasten the strap and tighten securely.  Do not fill the fuel can in the HMMWV because we do not want to risk spilling fuel in the vehicle.


(c)  Step 3. After the fuel can is in place and secure, connect the Airtronic Burner fuel line to the can using the adapter-kit.  The adapter kit, with flexible probe attached, screws onto the top of the fuel can.  The male metal fitting on the fuel line closest to the fuel filter snaps into the female fitting on the feed line of the fuel can adapter.  The other end of the fuel line fits the Swagelok at the Airtronic Burner cover.  The vent screw on top of the fuel can adapter must be opened slightly to vent the fuel can so that the fuel pump in the Airtronic Burner will draw fuel from the can properly.  Ensure the fuel line connector "clicks" when attached to the Swagelok at the Airtronic Burner cover.


c.  Rain Cover Kit.  Sling the rain cover kit under the troop seat opposite the Tray Ration Heater using the storage bag straps.


d.  Table Brackets, Clamp, and Tables


(1)  Step 1. Install front and rear table brackets on the right hand seat of the HMMWV.  A square tubing guide on the bottom of each bracket fits between the wooden troop seat slats.  The rear bracket (closest to the tailgate) is placed on the seat touches the seat frame.  The front bracket is placed on the seat so that the tab on the side fits into the seat frame.



(2)  Step 2. Install tables.

(3)  Step 3. Install the table clamp assembly on top of the tables.  Fit the metal bracket end of the assembly around the top wooden back support of the seat.  Place the upright part around the tubular support for the HMMWV canvas top.  Insert the quick release pins behind the upright tubing to complete installation.


e.  Inverter Assembly.  Do not turn power on until procedure to fill heater tank with water is complete.  Make sure all switches are in the off position.



(1)  Step 1. Fit the metal bracket with attached inverter assembly over the middle of the panel that runs behind the driver and passenger seats.



(2)  Step 2. Plug in the cable to HMMWV 24 VDC NATO receptacle under the front of the passenger seat.



(3)  Step 3. Plug in the cord from the Tray Ration Heater electrical control box to the inverter receptacle outlet to send power to the Tray Ration Heater.  Flip on the switch located on the top of the inverter to allow flow of 120 VAC 60 HZ to the outlet on the receptacle to ensure the assembly is functioning.  The green LED indicator will illuminate if current is flowing through the inverter.  Flip the switch on the inverter assembly back to-the OFF position; the green LED light will go out.


f.  Side-Loading Pan Carriers.  Stack the three side-loading pan carriers behind the Tray Ration Heater and secure to HMMWV D-ring via ratchet-operated strap.  It may be necessary to fasten the short strap adapter to a D-ring and run the tie down strap through the strap adapter as all HMMWVs are not configured the same.


g.  Beverage Containers.  Mount the six, 5-gallon beverage containers on the troop seat next to the Tray Ration Heater and secure to seat with a ratchet-operated strap slung over the containers and under the seat-support slats.


h.  Fire Extinguisher.  Mount the fire extinguisher/bracket to an upright troop-seat slat, behind the tables, by inserting the bracket quick-release pin behind the slat.

            I.  Tool Box.  Utensil Box, and Maintenance Kit.  Place these items on the deck of the HMMWV.


j.  Exhaust Elbow.  When the canvas cover is used in the HMMWV, the 90-degree exhaust elbow must be used to angle hot exhaust down and away from canvas cover.

2.  Servicing.   Service requirements prior to system operation are limited to filling the Tray Ration Heater with potable water and refueling the Tray Ration Heater fuel can, when necessary, with an approved fuel.


a.  Water Tank Servicing.  To service the water tank, fill the Tray Ration Heater with potable water to the top of the tray pack rack only after it is installed in the HMMWV.  Ensure that the drain valve (spigot) is closed before filling by pushing the drain valve handle until perpendicular to the spigot.  The empty tray pack rack, however, should remain in the tank during filling.  An empty tank will require approximately 10 gallons of potable water if 18 tray ration packs are to be placed in the tank.  To cook fewer than 18 tray ration packs, add sufficient water so that only 1½ inches of the tray ration packs are exposed above the water line.  If a water shortage is encountered, only enough water to cover the water-level sensor need be used.  Additionally, if necessary to change water while the Tray Ration Heater is mounted in a HMMWV, a water hose may be connected to the drain hose and the tank backfilled after it is drained.


b.  Refueling.  To refuel the Tray Ration Heater, detach the fuel line from the fuel can via the quick disconnect.  Unscrew the adapter kit from the fuel can.  Unbuckle securing strap from fuel can and remove can from HMMWV before refilling to prevent any spillage inside the vehicle.  After filling, secure cap, replace full fuel can in bracket, and secure with strap.  Replace fuel cap with fuel adapter kit and reconnect the fuel line.  Ensure the fuel line "clicks" into the adapter kit fitting.  Remember, the end of the fuel line that connects to the adapter has only about six inches of line before fuel filter.  This is so the fuel filter will "dangle" and not get stepped on.  Ensure fuel can is vented by loosening the vent screw on top of the adapter kit slightly.  Connect the opposite end of the fuel line to the fitting on the side of the Airtronic Burner cover, and again ensure that the fittings "click" together for a positive connection.  Remember, never use gasoline in the Tray Ration.  Heater.  Gasoline is volatile and may explode, causing death, serious injury, and/or significant damage to equipment.  Use only diesel, DF-1, DF-2, DFA, kerosene, or JP-8.

**********************************************************************************************
Chapter 5:

Controls, Operations, & De-Installation
1.  LEARNING OBJECTIVES :


a.  Terminal Learning Objectives:

(1)  Without the aid of references, operate the controls on the inverter assembly, Tray Ration Heater, and Airtronic Burner.

(2)  Without the aid of references, start and operate the Tray Ration Heating System when installed in a HMMWV.

(2) Without the aid of references, deinstall a Tray Ration Heating 


System from an M998 HMMWV.


b.  Enabling Learning objectives:

(1)  Without the aid of references, point to operating controls on the inverter assembly, Tray Ration Heater, and Airtronic Burner and cite the function of each.

(2)  Without the aid of references, turn the inverter assembly on-off toggle switch to the ON position and reset the inverter assembly circuit breaker.

(3)  Without the aid of references, pull the Tray Ration Heater red, pull-on/ push-off switch to the ON position and reset the Tray Ration Heater electrical control box circuit breaker.

(4)  Without the aid of references, adjust the Airtronic Burner fuel flow control (given a ¼ -inch, flat tip screwdriver) and combustion air control and reset the Airtronic Burner control box reset button.

(5)  Without the aid of references, state the optimum settings for the Airtronic Burner fuel flow control and combustion air control.

(6)  Without the aid of references, locate the auto/boil switch and state why it should remain in the auto position.

(7)  Without the aid of references, deinstall a Tray Ration Heating System from an M998 HMMWV.

(8)  Without the aid of references, state where the Tray Ration Heating System should be stored, ideally, why not installed in an M998 HMMWV.

(9)  Without the aid of references, state why the Airtronic Burner, Tray Ration Heater electrical control box, and Airtronic Burner should never be exposed to rain or water.

2.  OUTLINE:                                                       





  


a.  Operator Controls and Indicators. Operator controls and indicators are designed for ease of operation and monitoring.  There are eight principal controls on the Tray Ration Heating System: they are located on the inverter assembly; Tray Ration Heater; and Airtronic Burner.

(1)  Inverter On-Off Switch.  The inverter on-off toggle switch enables the flow of 120 VAC 60 Hz power from the inverter to the Tray Ration Heater electrical control box.  When the inverter is on and functioning properly, a green LED indicator illuminates to indicate DC power is flowing to the inverter. The switch should be turned OFF to prevent unnecessary discharge of the battery when the Tray Ration Heater is not in use.

(2)  Inverter Assembly Circuit Breaker.  Recall that the inverter assembly has a circuit breaker.  The circuit breaker "trips" if the inverter is overloaded with current to prevent electrical damage.  Once the circuit breaker "trips" to the out position, it must be reset, or pushed back in, before the inverter assembly can be energized with electrical power.  Before resetting the inverter circuit breaker, make sure both the inverter on-off toggle switch and the Tray Ration Heater red, pull-on/push-off switch are in the OFF position.  This will prevent inadvertent turn-on of the Airtronic Burner.  The inverter circuit breaker is located below the receptacle box on the inverter.

(3)  Tray Ration Heater Electrical Control Box Circuit Breaker.  A circuit breaker is located on the side of the Tray Ration Heater electrical control box.  The circuit breaker "trips" if the Tray Ration Heater is overloaded with current to prevent electrical damage.  Once the circuit breaker "trips" to the out position, it must be reset, or pushed back in, before the Tray Ration Heater can be energized with electrical power.  Before resetting the Tray Ration Heater electrical control box circuit breaker, ensure that the Tray Ration Heater red, pull-on/push-off switch is in the OFF position.

(4)  Red, Pull-On/Push-Off Switch.  This control is located on the Tray Ration Heater electrical control box.  As the principal control on the Tray Ration Heating System, the pull on/push off style switch regulates the flow of electricity through the circuit breaker, to the Tray Ration Heater electrical control box, thermodisc, and the automatic safety sensors located within the Tray Ration Heater electrical control box.

(5)  Auto/Boil Switch: The auto/boil switch is located over the red, pull-on/ push-off switch on the Tray Ration Heater electrical control box.  In the "auto" position, a thermodisc will cause the Airtronic Burner to cycle on and off to maintain the tank water temperature between 1800F and 2000F.  The boil mode bypasses the thermodisc control and causes the Airtronic Burner to run continuously, which causes the tank water to boil.  Use the boil mode only for short periods of time.  Extended use of the boil mode produces excessive steam through the pressure relief hole in the back of the lid and causes excessive pressure to accumulate in the canned food.  Personnel can be burned by vented steam or pressurized, scalding can contents.

(6)  Reset Button.  This control is located on the Airtronic r control box attached to the Airtronic Burner.  In the event of automatic system shutdown because of improper flame or lack of fuel, this button "trips" and glows red; it must be reset by pushing before power can be restored to the Airtronic Burner following corrective action.  If automatic shutdown occurs, wait 2 minutes before pressing the reset button.  A waiting period is necessary to cool the bimetallic relay.  Reset should restore power to the Airtronic Burner.

(7)  Combustion Air Control. This knob is located on the top right of  the Airtronic Burner, just behind the Airtronic Burner control box.  The knob has a  center-positioned set screw, which when tightened, prevents movement of the knob setting.  The screw must be loosened before knob setting is  changed.  The combustion air setting should be at “9” for best results.

(8)  Fuel Flow Control.  This screw adjustment is located on top of the Airtronic Burner, just to the left of the Airtronic Burner control box.  This screw regulates the flow of fuel to the combustion (atomization) chamber of the Airtronic Burner.  By regulating the flow of fuel, this adjustment further controls heat output.  The fuel flow setting should be set between “1” and “1.5” for best results.


b.  System Operation 


(1)  Inspect.  Inspect all stabilizing devices (side braces, brackets, and tie down straps) to ensure that the Tray Ration Heating System is ready for travel.  Double check the fuel line for visible leakage at fuel can and Airtronic Burner quick disconnects, adapter kit, and filter.  Next, ensure that the inverter assembly on-off toggle switch and the Tray Ration Heater red, pull-on/push-off switch are in the OFF position.  Check that the inverter NATO slave plug is properly plugged into HMMWV 24 VDC outlet under the passenger seat of the HMMWV.  Ensure that Airtronic Burner power cord is properly inserted into the side of the Tray Ration Heater electrical control box via the push and twist amphenol connection and the other end plugged into inverter assembly outlet.  Be sure that the cable connections at the Tray Ration Heater electrical control box receptacle and inverter outlet are snug.  Adjust the Airtronic Burner combustion air setting to “9” and the fuel flow setting to “1.5” .

(2)  Startup  To start the Tray Ration Heater, once it is properly installed, serviced, and checked for operation,  visually check for any evident damage to the Airtronic Burner by lifting the Airtronic Burner cover visually inspecting.  Inspect the fuel line for a secure connection to Airtronic Burner fuel pump at the suction inlet port.  Power the Tray Ration Heater using the on/off toggle switch on the inverter.  Make sure the green LED indicator light comes on to show that power is flowing through the inverter.  Start the Airtronic Burner by pulling the Tray Ration Heater red, pull-on/ push-off switch to the ON position (the switch should illuminate red).  The Airtronic Burner should pre-purge for about 20 seconds, then ignite.

(a)  In the unlikely event that the Airtronic Burner does not ignite, push red, pull-on/ push-off switch to OFF.  Locate the following adjustment mechanisms on the Airtronic Burner: starting button inlet valve, finger priming port, solenoid valve (air), Airtronic Burner control box reset button, combustion air control knob, and fuel flow control knob. (Verify that the combustion air setting is at “9” and the fuel flow setting is between “1” and “1.5”). Locate and depress the reset button on the Airtronic Burner control box.  Next, simultaneously cover the finger priming port and starting button inlet valve; pull the red, pull-on/push-off switch to the ON position.  Repeat this fuel priming step once if the Airtronic Burner does not ignite.  Observe transparent fuel filter to check for fuel flow.  If the Airtronic Burner still fails to ignite refer to the troubleshooting guide in the TM.

(b)  Allow the Airtronic Burner to run and observe exhaust gas.  If exhaust gas is smoking refer to troubleshooting procedures in the TM.  Allow Airtronic Burner to operate for five minutes and observe overall functioning.  If the Airtronic Burner shuts off automatically during the test period, refer to the troubleshooting guide in the TM.  


c.  Deinstallation.  Omission of any procedure in the deinstallation, packing, storage, or transportation process could adversely affect system safety and/or operational effectiveness.

(1)  Tray Ration Heating System Deinstallation.  The Tray Ration Heater exhaust pipe may be hot.  Be very careful not to touch the exhaust.  As we've previously stated, never place objects in front of the exhaust, such as the HMMWV canvas backdrop.

(a)  Step 1. Turn off the Tray Ration Heater at the red, pull-on/push-off switch by pushing to OFF position (red light on switch should go out).  Turn off power to the Tray Ration Heater at the inverter on-off toggle switch (the green LED indicator light on the inverter assembly should go out).  Unplug power cable from the HMMWV 24 VDC NATO plug under the passenger seat.  Next, unplug both ends of the power cable that leads from the Tray Ration Heater electrical control box to the inverter receptacle.  Coil the cable store it in the plastic tool box.  Lift and remove the inverter mounting bracket.  Remove bracket and power cable from the HMMWV.

(b)  Step 2. Park the HMMWV facing slightly uphill in an area where water drainage is permitted. open tailgate.  Attach the 4-foot drain hose to the drain valve. Open drain valve located at the rear of the water tank by pulling handle out completely until perpendicular to Tray Ration Heater tank and drain water from tank.  The Tray Ration Heater tank water may be scalding and could cause serious injury.  Remain clear while tank is draining.

(c)  Step 3. Disconnect fuel line from the Airtronic Burner by pulling on the diverging section of the female portion of the Swagelok fitting, which will cause the male end of the fitting to pop out.  Cover the male end of the Swagelok fitting with its protective cap and also insert the dirt protection plug into the female portion of the swagelok double shutoff fuel inlet system.  Remove the fuel can from the HMMWV.  Disconnect fuel line from fuel can by pulling the quick disconnect fitting between the adapter kit and the fuel line.  Unscrew adapter kit from fuel can.  Drain hose into fuel can by depressing the nipples on both end fittings simultaneously.  Screw the adapter kit back onto fuel can and close the vent screw on the adapter kit.  Wipe fuel line clean and store in plastic tool box.

(d)  Step 4. Close and latch the Tray Ration Heater lid.  If necessary adjust lid latches by adjusting the position of the retaining nuts on the latch with an adjustable wrench.  The lid need only be tight enough to prevent water leakage.  Open ratchet to loosen and remove the tie down straps.  Release ratchet tension by pulling on the spring-tensioned slide bar on the under side of the ratchet handle in the direction of the arrow, then fully open the mechanism until the slide bar engages in the tab slots.  The strap can now be unwound from the ratchet spindle.  Roll the straps neatly and place them in the tool box for safe keeping.

(e)  Step 5. Using the two built-in lift handles, and one lift bar, raise and slide the fully drained Tray Ration Heater out of the HMMWV.  Do not use lid handle for this purpose.  Drain all water from tank before removing Tray Ration Heater from vehicle or lifting Tray Ration Heater into vehicle.  Attempting to lift a Tray Ration Heater containing water can result in injuries from lifting strain and/or equipment drop.  Four personnel are required to properly lift a drained Tray Ration Heater.  Maintain the Tray Ration Heater relatively level when removing from the HMMWV to prevent fuel from running out of the Airtronic Burner into thefire box.  If fuel does enter the fire box, this does not create a safety hazard-the system will merely smoke when next started until the fuel burns out of the fire box.

(f)  Step 6. Lift top clamp and remove tables from HMMWV.  Detach fasteners from metal upright and remove top clamp.  Remove table brackets from seat.

(g)  Step 7. Remove remaining components of the Tray Ration Heating System.


d.  Packing and Storing the Tray Ration Heating System.  When not in use, the Tray Ration Heating System should be stored in the Quadcon provided.  The Tray Ration Heating system should never be left unprotected outdoors.  The Tray Ration Heating System can operate in diverse environments.  Accordingly, most enclosed storage facilities are adequate for storage of the system, but the Quadcon should be used for storage, if available.  It is imperative never to expose the Airtronic Burner, Tray Ration Heater electrical control box, or inverter assembly to rain or water.  Rain or water can damage the electrical components of the Airtronic Burner, Tray Ration Heater electrical control box, and inverter assembly and cause electrical shock.


e.  Transportation of the Tray Ration Heating System.  The Tray Ration Heating System can be transported overland without restriction, provided it is properly secured in a HMMWV, or within a Quadcon.  Lift the Tray Ration Heater with a forklift only if the Tray Ration Heater is on a pallet.  Puncture of the Tray Ration Heater wall with a forklift tine can damage the Tray Ration Heater beyond repair.

**********************************************************************************************
Chapter 6:

Airtronic Burner
1.  LEARNING OBJECTIVES:


a.  Terminal Learning Objectives:

(1)  Without the aid of references, troubleshoot an Airtronic Burner for functioning of the fuel pump (fuel flow) and blower wheel (combustion air), ignition spark  (transformer and ignitor), and atomizing air (air compressor).

(2)  Without the aid of references, list three safety features of the Airtronic Burner.

(3)  Without the aid of references, list three safety features located in the Tray Ration Heater electrical control box.


b.  Enabling Learning Objectives:

(1)  Without the aid of references, replace an Airtronic Burner in the Tray Ration Heater.

(2)  Without the aid of references, place an Airtronic Burner on a bench, remove the Airtronic Burner control box, and replace it with the test box, and install the burner test power cord.

(3)  Without the aid of references, use the test box and burner power test cord to test an Airtronic Burner for fuel flow and combustion air, ignition spark, and atomizing air.

2.  OUTLINE :


a.  Babington Atomization Principle. The Airtronic Burner employs a unique fuel-atomization technique to achieve high-efficiency, reliable, smokeless operation.  Fuel is supplied to the exterior surface of a hollow convex atomizer that contains a small, laser-cut aperture.  Fuel spreads out and covers the entire atomizing surface with a continuous, thin film, which flows over the exterior surface of the atomizer.  As compressed air escapes through the small orif ice, it ruptures the portion of the thin film that flows over the exterior surface of the atomizer.  This creates a continual dispersion of liquid particles that are as much as 10 times smaller in diameter than those produced by a conventional, high-pressure nozzle.  The portion of the liquid film not dispersed by the escaping air drains into a sump, where it is recirculated back to the fuel supply system by means of a simple pump.  Fuel never passes through the orifice, just clean, filtered air.  This makes the Airtronic Burner insensitive to contamination, even if the fuel contains water, dirt, or other particulate matter.  In contrast, a conventional nozzle is subject to clogging because liquid fuel is forced internally through small openings.


b.  Airtronic Burner Fuel-Air Mixing . The Airtronic Burner employs dual atomizers.  This is a unique innovation in small, oil burners.  Two sprays converge in the flame tube to create an aerodynamic flame with excellent combustion stability.  Combustion air is provided by a combustion air blower wheel.  This air ventilates the atomizing chamber, where it co-mingles with the dual, mist-like fuel sprays leaving the atomizing tips.  Additional air is passed through the center of the atomizing chamber where it intersects the spray from the dual atomizers.  Four louvers create a swirling combustion process within the flame tube where the dual sprays intersect.  The swirling action is stopped by staged blasts of air, which causes the fire to fill the entire flame tube.  This highly efficient fuel-air mixing process produces near perfect combustion, without smoke. ignition is achieved with a compact, low-energy, solid-state ignition transformer so small in size and weight that it can be located inside the Airtronic Burner housing.


c.  Airtronic Burner Design . The Airtronic Burner is powered by a small, 75-watt motor.  This double-shafted motor-drives a blower wheel to provide combustion air; a simple compressor to supply atomizing air; and a self-priming fuel pump to deliver fuel to the atomizers.


d.  Tray Ration Heater Electrical Control Box Features.  The electrical system automatically shuts off the Airtronic Burner at the Tray Ration Heater electrical control box in the event that certain safety parameters are not met.  Both the Tray Ration Heater and Airtronic Burner each have their own unique safety features and controls, but for now, we'll concentrate on features in the Tray Ration Heater electrical control box that break the power supply to the Airtronic Burner. All these features must be functional before the Airtronic Burner will ignite.

(1)  Circuit breaker on the Tray Ration Heater electrical control box (opposite the red, pull-on/push-off switch).

(2)  Mercury tilt switch to shut down the Airtronic Burner in the case of accidental tip over or excessive tilt.

(3)  Water-level sensor to ensure that the Airtronic Burner will not fire without sufficient water in the Tray Ration Heater tank.



(4)  Thermodisc to regulate water temperature.


e.  Airtronic Burner Control Features. When the Tray Ration Heater electrical control box safety parameters are functional, the Airtronic Burner will operate under its own safety and control features:

(1)  The Airtronic Burner photo cell must "see" dark prior to light-off.  This ensures it is properly installed in the Tray Ration Heater, without "light leakage."

(2)  During startup, the Airtronic Burner photo cell must "see"  light to establish “proof-of-flame”  within 10 seconds or the Airtronic Burner control box will go into "lockout."

(3)  After “proof-of-flame”  is established, the ignition spark will turn off. This increases ignitor and ignition transformer life.

(4)  Airtronic Burner control constantly monitors flame to confirm “proof-of-flame”.

(5)  In the unlikely event the Airtronic Burner flames out for any reason, it will automatically  relight within 10 seconds.

(6)  If “proof-of-flame” is not re-established after 10 seconds
during re-light trial, the Airtronic Burner control goes into  "lockout."

(7)  The fuel level in the Airtronic Burner sump is constantly monitored; if the level rises too high for any reason, the overflow safety float will shut off the inlet fuel solenoid until the fuel level recedes to proper operating level.

(8)  Should the Airtronic Burner go into "lockout,," it must be manually reset by pushing the button on the back of the Airtronic Burner control box.  This button has a red light indicator for "lockout." After a two-minute wait, reset the Airtronic Burner control box by depressing the button and the red light will go out.


f.  Airtronic Burner Removal.  To remove the Airtronic Burner from the Tray Ration Heater, first push the Tray Ration-Heater red, pull-on/push-off switch to the OFF position and unplug the Tray Ration Heater electrical control box from the power source to prevent electrical shock and inadvertent Airtronic Burner ignition.  Lift the Airtronic Burner cover and tap to the right until it is off its hinges.  Next, unscrew the power cord and disconnect it from the top of the Airtronic Burner control box base.  Then, pull the retaining hairpins from the saddle pins on both sides of the Airtronic Burner and slide the Airtronic Burner off the saddle pins.  Extend the foot on the bottom of the fuel sump and set the Airtronic Burner down so that it does not tilt forward toward the flame tube.  Finally, unscrew the fuel clamp on the suction inlet port and remove the fuel line.  Reverse the process to install the Airtronic Burner in the Tray Ration Heater.  These sequences can be used as necessary to swap out an Airtronic Burner with one provided in the maintenance kit and either continue a mission and/or put the suspect Airtronic Burner on a bench for troubleshooting.


g.  Test Box.  The Airtronic Burner control box may be removed and replaced with a test box.  The test box is an excellent diagnostic tool and it can help isolate virtually all but the simplest or obvious Airtronic Burner problems.  In order to use the test box,  remove the Airtronic Burner from the Tray Ration Heater.  The electronics within the Airtronic Burner control box provide the proper Airtronic Burner sequencing.  However, when diagnosing all but obvious Airtronic Burner problems, the Airtronic Burner control box should be replaced with the test box. The test box is designed so that the main burner components (motor that drives the fuel pump and combustion air blower wheel, spark, and atomizing air from compressor) can be operated independently.  This box has five switches, only three of which are "live" and activate Airtronic Burner functions.

(1)  Installation. To install the test box, merely unscrew the Airtronic Burner control box with a 1/8-inch flat tip screwdriver, gently pull it free from the Airtronic Burner control box base, and set it in a clean place.  Gently push the base of the test box adapter, with test box attached, into the electrical sockets from which the Airtronic Burner control box was removed.  Next, screw the burner power test cord into the top of the Airtronic Burner control box base with a 1/8-inch flat tip screwdriver.  Then connect the Airtronic Burner to a fuel source at the fuel inlet suction inlet port.  Lastly, plug the other end of the burner power test cord into any 120 VDC electrical outlet, such as the wall outlet here.  We are now ready to perform some simple diagnostics.  However, when using the test box, be sure to keep face and hands away from flame tube to avoid accidental burning.

(2)  Diagnostics.  The switch opposite the "blower" symbol energizes the motor, which drives the fuel pump, the combustion air blower, and the compressor.  This switch also opens the inlet fuel solenoid to the Airtronic Burner.  The practical effect of turning on this switch is to provide fuel to the atomizers and blower air through the air tube.  The compressed air solenoid, which provides atomizing air, is not opened by this switch.  Energizing the switch opposite the "arc" symbol simply turns on the ignition spark.  At this point, with two switches energized, two of the three combustion requirements are present (fuel over the atomizers and a spark to ignite the fuel spray when it occurs).  Energizing the switch opposite the "number one solenoid" symbol opens the compressor solenoid, which allows compressed air to enter the atomizers and exit the atomizing orifices.  The instant this happens, a mist-like fuel spray is generated, followed by instantaneous ignition and combustion as the finely atomized dual sprays encounter the ignition spark.  The test box also contains two other switches, which should be ignored and left in the OFF position-they do not pertain to the Tray Ration Heater.  The five green lights on the control box merely register the relative intensity of light that the photocell "sees." If the photocell "sees" light during pre purge, the Airtronic Burner will not ignite and the system will go to "lockout."

**********************************************************************************************
Chapter 7:

Maintenance & Troubleshooting
1.  LEARNING OBJECTIVES:

a.  Terminal Learning Objectives: With the aid of TM, maintain the Tray Ration Heating System.


b.  Enabling Learning Objectives:
(1)  With the aid of the TM, list the four scheduled preventive maintenance intervals and give three examples of each.

(2)  With the aid of the TM, list five corrective maintenance actions that may be performed at organizational level.

(3)  With the aid of the TM, given a Tray Ration Heater/Airtronic Burner malfunction symptom, list the appropriate troubleshooting sets.

2.  OUTLINE       


a.  Preventive Maintenance Schedule.
There are specific tasks associated with the Tray Ration Heater water tank, fuel system, and electrical system.  There are also specific tasks associated with the Airtronic Burner, tables and table clamp, serving utensils, and other collateral equipment.  Please note that the schedule for services recommends four specific PM intervals.  The specific intervals must be followed to maintain system readiness.  The AN requirement means the task may be performed more frequently, if needed.  For example, changing Tray Ration Heater tank water is scheduled for W, AN.  This means the water must be changed weekly, but must be changed more frequently if food or other foreign matter have contaminated the tank. Clean exterior of Tray Ration Heater tank with warm water.  Clean interior of tank periodically with Scotch Brite  to remove mineral deposits and rinse thoroughly.  Lubricate table hinges and strap ratchets with WD-40.  Do not lubricate Tray Ration Heater lid hinges.  Clean serving utensils, tray pack handling tool, #10 can handling tool, beverage containers, side-loading pan  carriers, and insulated tray pack holders/lids with hot, soapy water and rinse thoroughly with clean, hot water.  Keep tools dry and coat occasionally with a thin film of  WD-40 to prevent rust.  Clean dirt from rain cover kit storage bag and foul weather canvas with wet rag.  Clean folding table tops with hot, soapy water, rinse with clean water, and dry.  Wipe dirt from all brackets, clamps, and straps.


b.  System Maintenance Responsibilities.  Organizational level maintenance responsibilities include preventive maintenance checks and services and Airtronic Burner swap out and simple replacements.  As you can see, organizational maintenance involves simple replacement/ adjustment procedures.  A Tray Ration Heater maintenance kit comes with your Tray Ration Heating System.  It is encased in a 14 inch cubic stainless steel box with assembly tray, and contains a spare Airtronic Burner, the test box and burner power test cord, and some spare parts.  A complete listing of the components in your maintenance kit is in chapter 4 of your TM.  The organizational responsibilities in the table are either self-explanatory, or are covered in the TM.


c.  Troubleshooting  


(1)  Symptom 1.  Pull the red, pull-on/push-off switch to ON, but nothing happens, and the switch does not illuminate red.  The problem is no electrical power to the Tray Ration Heater.  To correct this ensure that 120 VAC power is supplied to the Tray Ration Heater.  If the inverter is the power source, ensure inverter circuit breaker is engaged and the green LED light is illuminated.  Also, ensure circuit breaker on Tray Ration Heater electrical control box is engaged.  Finally, check the power cord connections at Tray Ration Heater electrical control box and inverter ground fault receptacle.  If all of these conditions are satisfied and still nothing happens when the "ON" switch is pulled, fill out an Equipment Repair Order (ERO) and request 3rd/4th echelon maintenance.


(2)  Symptom 2.  Pull the red, pull-on/push-off switch to ON, but nothing happens; yet the switch does illuminate red.  The problem could be not enough water in the Tray Ration Heater, Airtronic Burner control box in "lockout”a mineral buildup on water-level sensor, or a combination of these.  To correct this., ensure that the water level in the Tray Ration Heater is above the water-level sensor.  Push the round reset button on the Airtronic Burner control box.  Clean the water-level sensor on the inside of the tank to remove mineral deposits.  If all of these conditions are satisfied and still nothing happens when the "ON" switch is pulled, one of the above mentioned components has failed.  Fill out an ERO and request 3rd/4th echelon maintenance.


(3)  Symptom 3.  Pull the red, pull-on/push-off switch to the ON position and the Airtronic Burner motor runs, but nothing else happens; specifically, we have no fuel spray from the exhaust pipe and the Airtronic Burner does not fire.  Airtronic Burner then goes into "lockout." This is indicative that we have no fuel in the Airtronic Burner, or faulty compressor solenoid.  Ensure the fuel line to the Airtronic Burner is properly hooked up, with a serviceable fuel filter, there are no kinks in the fuel line, and the fuel can vent is open. Wait at least two minutes, push the reset button on the Airtronic Burner control box.  Restart the Airtronic Burner while holding down the starting button inlet valve located on the side of the fuel pump.  To create even greater suction, we also close off the brass finger priming port with a finger.  If the Airtronic Burner does not light after this procedure, repeat procedure one more time to allow adequate time for complete fuel line charging and Airtronic Burner priming.  This may be necessary, especially with a new Airtronic Burner, new fuel filter, or a relatively long fuel line.  If there is still no fire, remove and replace the Airtronic Burner.  Fill out an ERO and request 3rd/4th echelon assistance for repair.


(4)  Symptom 4.  The Airtronic Burner goes through normal prepurge, a fuel mist exits the exhaust pipe, followed by either no combustion or unstable combustion.  If there is no combustion, the Airtronic Burner will go into "lockout." This indicates either no ignition spark or improper ignition.  The Airtronic Burner may also be running out of fuel or the atomizing chamber may have a clogged orifice.  In this event, remove and replace the Airtronic Burner.  Fill out an ERO and request 3rd/4th echelon assistance for repair/replacement.


(5)  Symptom 5.  Pull red, pull-on/push-off switch to the ON position, the Airtronic Burner goes through prepurge and lights, but shuts down after a few minutes.  This indicates the Airtronic Burner is not being replenished with fuel from an external source.  In this case, make sure an external fuel line is installed, the fuel can has an adequate supply of fuel, and the vent screw to the adapter kit is properly opened.  Check that the adapter suction probe in the fuel can extends below the fuel level.  Prime the Airtronic Burner during prepurge by depressing the starting button inlet valve and, at the same time, close off the finger priming port with a finger to further enhance the priming process.  Make sure the fuel filter is not clogged and the fuel lines are connected properly and not kinked.  If, after repeated priming, the Airtronic Burner keeps running for a few minutes and shuts off, this indicates that fuel pump suction is marginal.  Remove and replace the Airtronic Burner, fill out an ERO, and request 3rd/4th echelon assistance for repair/replacement.


(6)  Symptom 6.  If there is any abnormal combustion problem, such as smoke, rumbling, or combustion instability, the Airtronic Burner is not performing optimally.  Ensure that the fuel setting on the fuel flow control is between  “1.0” and “1.5” and the combustion air. control is set at “9.” If this does not solve the problem, remove and replace the Airtronic Burner.  Fill out an ERO and request 3rd/4th echelon assistance for repair/replacement.

**********************************************************************************************
End - Tray Ration Heater Class

