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INTRODUCTION 
 
Scenario Your unit’s tray ration heater (TRH), Fig. 1 has arrived 

from the states.  You are charged with firing it up before 
fitting it onto an M998 high-mobility multipurpose-
wheeled vehicle (HMMWV) that will be sent into the 
field.  You are to ensure there is an adequate supply of 
fuel, the fuel hose is connected to the burner, and that 
the power cord is plugged into a standard 120 VAC 60 
Hz outlet before you push the red “on/off” knob to “on.” 
 
But when you do, nothing happens:  the burner does not 
start humming, nor does the clear plastic “on/off” knob 
illuminate red, which is supposed to.  What do you do 
now? 

 
Purpose This job aid will provide an account of the most frequent 

problems and the steps for resolving them that you may 
encounter with the TRH and its burner.  It provides 
troubleshooting (what you do when you discover the 
problem) and diagnostic procedures (fixing the 
problem).   
 
This job aid also includes the instructions—an abridged 
form—for delivery of the TRH unit to the field and how 
to setup for serving meals. 

 
What the 
Job Aid Is 
Not 

This is not an operations manual, nor is it a technical 
manual or parts list.  This job aid is based on the 
troubleshooting guide in the technical manual and 
material in the maintenance course guide.  The current 
technical manual, TM 09211A-14&P/1: NSN 7310-01-
295-7479 is available for additional information.   

 
Continued on next page 



INTRODUCTION, Continued 

 
Figure 1 The tray ration heater shown below is at an angle 45° off 

the port bow or from 10 o’clock. 
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FIELD DELIVERY OF THE TRAY RATION 
HEATER 

 
Aboard 
HMMWV 

Load or install the ancillary TRHS equipment first:  
beverage containers, tables, table protective canopy, side 
loading pan carriers, and fuel can.  Load beverage 
containers (Fig. 2) with spouts facing the outboard; in 
the event of leakage, liquid is less likely to spill into 
truck bed. 
 
The TRH can be fully installed on an HMMWV (Figs. 2 
and 3) without additional handling equipment.  Ratchet-
operated tie-down straps and D- or bed rings are 
standard HMMWV equipment to secure the TRH, as 
well as beverage containers and side-loading pan 
carriers. 
 
Once the TRH is secure aboard the HMMWV, fill the 
TRH with potable water and connect the fuel and 
electrical power lines.  If space is too tight to connect the 
fuel hose to the TRH, move the unit to the edge of truck 
bed; re-secure.  The TRH is now ready for operation. 

 
Note For the most steady TRH strap, feed strap through the 

ratchet from the right and close or “ratchet down” to the 
left; there is less chance of a strap bunching up and getting 
caught.  It may take some repetition, but feed strap and 
ratchet down the same way with all straps and ratchets. 

 
Continued on next page 



FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Figure 2 A tailgate view of the TRHS installed on a HMMWV is 

shown below: 
 

 
Note Pack beverage containers sternward, so they are bumping 

against last rivets on the troop bench; maneuver TRH so 
that rear (exhaust) panel and side of last beverage 
container are flush (even).  This allows some room for 
maneuvering in the forward part of truck bed. 

 
Continued on next page 
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FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Figure 3 An aerial view of the TRHS installed on a HMMWV is 

shown below: 
 

 
 
Note On the older HMMWV, the TRH sits on the ridge of 

truck bed; on the newer HMMWV, the TRH sits 
between the ridges.  The right D-ring was moved 6 to 8 
inches toward center of truck bed. 

 
Continued on next page 
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FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Inverter 
Assembly 

Never turn the TRH power on until the water tank is 
filled.  Make sure all switches and knobs are “off.” 
 
The inverter is secured to an aluminum plate with a 
bracket.  Fit this bracket over the bar that runs along the 
width of the cab behind the driver and passenger seats.  
Fit bottom of panel into groove along cab console.  
Center the inverter between the seats. 
 
• Plug in the cable to HMMWV NATO receptacle 

under the front of the passenger seat. 
 
• Plug in the cord from the TRH electrical control box 

to the inverter receptacle outlet (behind cab) to send 
power to the TRH. 

 
• Ensure reset button (between lights and power 

receptacle) has not been tripped. 
 

Continued on next page 



FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Inverter 
Assembly, 
continued 

• Flip on the switch on the face of the inverter to 
allow flow of 120 VAC 60 HZ to the outlet on the 
receptacle. 

 
If the green LED indicator light (Fig. 4) illuminates, 
current is flowing through the inverter.  If the red LED 
indicator light illuminates, the vehicle battery is low.  In 
that case, start vehicle and let engine idle to supply the 
power for running TRH. 

 

 
Continued on next page 

 11 



 12 

FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Fuels Use only DFA, DF1, DF2, JP5, and JP8 fuels for the 

TRH.   
 
CAUTION:     Never use gasoline or kerosene to fuel 

the TRH.   
 
Placement 
of the 
Fuel Can 

Fill the fuel can before securing it on the HMMWV to 
prevent accidentally spilling fuel onto truck bed.  Install 
the fuel can bracket directly behind the driver’s seat side 
(Fig. 3).  Never fill the fuel can while it is on the 
vehicle.   
 
• Place the fuel can in the bracket and secure. 

• Run the securing strap in back of the can and in 
back of the boards of the troop seat (bench). 

• Run it through the fuel can handle.  Do not run the 
strap over the top of the can handles. 

 
• Fasten the strap and tighten securely.  

 
Continued on next page 
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FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Rigging of 
the Fuel 
Can 

After the fuel can is in place and secure 
 
• Make sure the plastic dip tube is attached to the fuel 

can cap. 
 
• Connect the Airtronic burner fuel line to the can, 

using the adapter. 
 
• Screw the adapter, with flexible probe attached, onto 

the top of the fuel can. 
 
• Snap the male metal fitting on the fuel line into the 

female fitting on the feed line of the fuel can adapter. 
 
• Fit the other end of the fuel line into the fitting at the 

Airtronic burner cover. 
 
• Open the vent screw on top of the fuel can adapter to 

vent the fuel can so that the fuel pump in the burner 
will draw fuel from the can properly. 

 
• Make sure the fuel line connector “clicks” when 

attached to the fitting at the burner cover and fuel 
can. 

 
Continued on next page 
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FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Ancillary 
Equipment 

Secure ancillary equipment for the heater unit before 
you secure the heater unit. 
 
• Stack the three side-loading pan carriers toward 

cab or forward section of vehicle (Figs. 2 and 3). 
 
• Secure to HMMWV D- or bed ring using the 

ratchet-operated strap. 
 
Note:   It may be necessary to fasten the short strap 

adapter to a D- or bed ring and run the tie-down 
strap through the strap adapter, as all 
HMMWVs are not configured the same. 

 
• Mount the six 5-gallon beverage containers on the 

troop seat, port side. 
 
• Secure to seat with ratchet-operated strap slung 

over the containers and under the seat support slats. 
 
• Mount the fire extinguisher/bracket to an upright 

troop seat slat behind the tables by inserting the 
bracket quick-release pin behind the slat. 

 
• Place toolbox, utensils box, and maintenance kit on 

the deck of the HMMWV. 
 

Continued on next page 



FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Brackets, 
Clamps, 
and 
Tables 

Install front and rear table brackets on the right hand seat 
of the HMMWV (Fig. 5).  A square tubing guide on the 
bottom of each bracket fits between the wooden troop 
seat slats. 
 
• Place the rear bracket closest to the tailgate on the 

seat. 
 
• Move it back until it hits the seat frame. 
 
• Place the front bracket on the seat, so the tab on the 

side fits into the seat frame. 
 
Figure 5 Secure tables in the back of the HMMWV as shown 

below: 
 

 
 

 Note:   A table clamp is a proprietary aluminum device 
secured with a cotter pin to the canvas bar on the 
vehicle’s starboard side. 

 
Continued on next page 
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FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Brackets, 
Clamps, 
and 
Tables, 
continued 

• Install tables with legs facing inboard to prevent 
snagging on clothing or equipment. 

 
• Install the table clamp assembly in the location 

shown in Figs. 2 and 3. 
 
• 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. 
 
Preliminary 
Steps for 
Loading 
TRH 

Before you load the TRH, there are some preliminary 
steps you need to take: 
 
• Make sure the TRH water tank is empty—if not, 

empty it. 
 
• Make sure the vehicle is as level as possible to 

prevent fuel spilling from the Airtronic® burner. 
 
• Position the TRH on left driver’s side so the 

burner end (Fig. 1) will go in first. 
 
• Make sure there are no dangling hoses or wires. 

 
Continued on next page 
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FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Loading 
onto 
HMMWV 

The standard steps for loading the TRH onto a 
HMMWV, using the four-man lift are listed below: 
 
• Slide the TRH skids onto ridges (old HMMWV) or 

into grooves between ridges (new HMMWV) on the 
cargo bed. 

 
• Move, if necessary, the TRH slightly from side to 

side so that it aligns with the cargo bed ridges or 
grooves. 

 
• Line up the TRH skid rings with the D- or bed rings 

in cargo bed (Fig. 6). 
 

Continued on next page 



FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Figure 6 The TRH stabilizing devices used onboard the HMMWV 

are shown below: 
 

 
Continued on next page 
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FIELD DELIVERY OF THE TRAY RATION 
HEATER, Continued 

 
Securing 
Unit to 
Vehicle 

Once the unit is on the vehicle, install the two tie-down 
straps. 
 
• Loop the straps through the D- or bed rings on the 

HMMWV cargo bed and the TRH skid rings. 
 
• Fasten the TRH securely to the bed of the HMMWV, 

using the strap ratchet, but do not over-tighten.  See 
“Aboard HMMWV.” 

 
Note:   TRH may have to be lifted in order to install tie-

down straps through D- or bed rings. 
 
 



 20 

FIELD SETUP AND SERVING WITH THE 
TRAY RATION HEATER 

 
Scenario Your company has been tasked with feeding about 90 

Marines in the field.  The TRH has been loaded on the 
HMMWV and you have commenced heating 18-tray 
packs.  When you arrive at the site, the officer-in-charge 
tells you there are 116 troops.  Will you be ready? 

 
TRH 
Mobile 
Serving 

Rations and disposable mess gear loaded in the HMMWV 
with the TRHS are from unitized, tray ration modules.  
Each module provides for about 18 meals.  Serving 
procedure includes heating food, setting up serving line, 
serving the food, and cleaning and stowing equipment 
and food items. 

 
Set Up 
Serving 
Line 

To set up your serving line 
 
• Remove tables from the HMMWV by lifting the 

table clamp. 
 
• Assemble tables as shown in Fig. 7. 
 
• 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 disposable mess gear, beverage containers, 

and supplements on the tables. 
 

Continued on next page 



FIELD SETUP AND SERVING WITH THE 
TRAY RATION HEATER, Continued 

 
Figure 7 The TRH field serving line setup is depicted in the 

graphic below: 
 
 
  

 
 
 
 
 
 
 
 
 
 
 

Continued on next page 
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FIELD SETUP AND SERVING WITH THE 
TRAY RATION HEATER, Continued 

 
Set Up 
Serving 
Line, 
continued 

In preparation for serving 
 
• Remove tray packs from TRH tank. 
• Replace with cold tray packs. 
• Close tank lid. 
• Load side-loading pan carriers. 
• Open tray packs and place on the serving line (Fig. 8). 

 
Figure 8 The TRH serving line setup at the tailgate of an 

HMMWV is shown below:   
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TRAY RATION HEATER AND BURNER 

 
About Your 
TRH 

As you have seen, the TRH is a commercial 
(prepared) food heater that is designed to heat 18-tray 
pack meals in about 40 minutes.  The tray pack meals 
are placed in 30 gallons of water and heated to 
between 180° and 200°F.  Modified TRH units can be 
used as deep fryers, double boilers, and slow cookers. 

 
About the 
Airtronic® 
Burner 

The TRH is powered by the Babington Airtronic® 
burner (Figs. 9 and 10).  The burner runs fuel over two 
small convex surfaces, each with a laser-cut aperture 
(opening).  Pressurized air is then forced through the 
apertures to create a fuel mist, and an igniter spark 
ignites the mist that produces a smokeless flame.  The 
burner can operate up to 10 hours on 5 gallons of fuel. 
 
The best preventive maintenance is frequent operation 
because the fuel also acts as a motor lubricant that 
keeps moving parts in working order. 
 
The burner is powered by a small 75W electric motor.  
Because the burner is the only component of the TRH 
that has any moving parts, it is also the source of most 
operating problems, however infrequent, you may 
have with the TRH.  This job aid includes the 
troubleshooting and diagnostic procedures for these 
problems. 

 
Continued on next page 



TRAY RATION HEATER AND BURNER, 
Continued 

 
Figure 9 Components of the Babington Airtronic burner fuel 

system (rear view) are shown below: 
 

 
 

Continued on next page 
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TRAY RATION HEATER AND BURNER, 
Continued 

 
Figure 10 Components of the Babington Airtronic burner air 

system (front view) are shown below: 
 

 
 
Combustion 
Triangle 

Operation of the TRH depends on the synchronicity 
among fuel, air, and a spark.  This is called the 
combustion triangle:   
 
1) Fuel runs over the two atomizers 
2) Pressurized air turns the fuel into a mist 
3) A spark ignites the mist into a flame  
 
After the flame is ignited, a steady stream of fuel and 
the compressed air keeps the flame going. 
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TROUBLESHOOTING:  NO ELECTRICAL 
POWER 

 
Figure 11 The on/off knob lights red when pulled as depicted in 

the graphic below.   
 

 
 

Condition Nothing happens—the knob does not illuminate red and 
nothing runs. 

 
Problem There is no electrical power to the TRH. 
 

Continued on next page 
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TROUBLESHOOTING: NO ELECTRICAL 
POWER, Continued 

 
Task 1 Make sure the burner is properly seated and the flame 

tube is correctly aligned in the firebox.  Make sure the 
saddle pins or cotter pins are inserted. 

 
Maintenance 
Principle 

The burner must be properly seated and the flame tube 
correctly placed through the opening into the firebox 
for best operation.  If the burner is not properly seated, 
the burner photocell may “sense” light and the burner 
will not function. 

 
Task 2 Restore electrical power to the TRH. 

 
• Make sure the 120 VAC power is supplied to the 

TRH. 
• Make sure the generator or inverter is turned on. 

 
Task 3 If generator and inverter are satisfactory, you will 

need to conduct these secondary steps: 
 
• Make sure the circuit breaker has not tripped and 

the red push button has not popped out on the 
TRH electrical control box.  

 
• Check the power cord connections at the TRH 

electrical control box and the inverter ground 
fault receptacle. 

 
Continued on next page 
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TROUBLESHOOTING: NO ELECTRICAL 
POWER, Continued 

 
Maintenance 
Procedure 

If all of these conditions are satisfied and still nothing 
happens when the “on/off” knob is pulled, 
 
• Plug another electrical device (cell phone 

charger, table fan, CD player) to your power 
source to see whether the power source is “live.” 

 
• Have a technician check your power source for 

serviceability. 
 
Importance 
of the 
Photocell 

The photocell (short for photoelectric cell) (Figs. 12 
and 13) is a device that has electrical output that varies 
in response to light.  This varying output is relayed 
through wires to the primary control box (Fig. 9). 
 
If the burner is not seated properly or the photocell is 
incorrectly installed or damaged, the burner will not 
run. 
 
The photocell signals the primary control box when 
there is light from the flame and the ignition spark is 
cut off. 

 
Continued on next page 



TROUBLESHOOTING: NO ELECTRICAL 
POWER, Continued 

 
Figure 12 The burner photocell, which senses light or lack of light 

in the flame tube, is shown below: 
 

 
 

Figure 13 Inserting the photocell into the burner is shown below:  
 

 
 

Continued on next page 
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TROUBLESHOOTING: NO ELECTRICAL 
POWER, Continued 

 
Lockout If the primary control box (Fig. 9) receives a pulse, this 

indicates that the photocell senses light and it will go into 
lockout.  The control box will cut itself off from the rest 
of the burner and the burner will not start. 

 
Photocell 
Test 

See the Troubleshooting:  Photocell Test section in this 
job aid. 
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TROUBLESHOOTING:  LOW WATER IN 
THE TRH 

 
Condition To start operation of TRH, pull the red “on/off” knob to 

on.  The red knob light illuminates, but unit does not run. 
 
Problem If burner does not run, but the knob light does illuminate, 

then there is likely not enough water in the TRH: 
Airtronic burner primary control box is in “lockout,” 
buildup on water level sensor is insulating it, or there is a 
combination of the three. 

 
Task 1 Restore water in tank to proper level. 

 
• Make sure the water level in the TRH tank is above 

the water level sensor (white Teflon disk on side of 
tank; sensor is at center of disk).  There should be 
enough water in the tank to allow water to slosh 
around during a bumpy HMMWV ride and not 
expose the sensor. 

 
• Push the reset button on the Airtronic burner primary 

control box. 
 
Task 2 Clean the water level sensor on the inside of the tank to 

remove insulating deposits.  Use a Scotch Brite™ 
scouring pad. 
 
Note:   These deposits prevent the sensor form accurately 

gauging the water level in the TRH tank. 
 

Continued on next page 
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TROUBLESHOOTING: LOW WATER IN 
THE TRH, Continued 

 
Maintenance 
Principles 

If all of these conditions are satisfied and still 
nothing happens when the “on/off” knob is pulled, a 
component in the TRH electrical control box  
(Fig. 11) has failed or the Airtronic burner is not 
working properly. 
 
To verify that the burner is operating properly, 
bypass TRH electrical control box and connect the 
burner to the power source—connect the burner 
power test cord to the top of the Airtronic burner. 
 
If Airtronic burner functions, then the problem is in 
the TRH electrical control box. 

 
Maintenance 
Actions 

You may need to remove the old burner and replace it 
with a new or overhauled burner. 

 



CORRECTIVE MAINTENANCE:  PREPPING 
THE AIRTRONIC BURNER 
 
Steps for 
Burner 
Removal 

Push the “on/off” knob to off and unplug power cable 
from the electrical control box to prevent electrical 
shock or accidental burner ignition. 
 
• Lift burner cover (Fig. 14) and tap it towards the 

right until it is off its hinges. 
 
• Disconnect fuel line from fuel inlet valve on burner. 
 
• Unscrew power cord to disconnect from the burner 

control box base. 
 
• Pull retaining hairpins from the saddle pins on both 

sides of burner. 
 
• Slide burner toward you off the saddle pins. 

 
Figure 14 Removing the Airtronic burner cover is shown below: 
 

 
 

Continued on next page 
 33 
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CORRECTIVE MAINTENANCE: PREPPING 
THE AIRTRONIC BURNER, Continued 

 
Setting 
Up the 
Burner 
for 
Trouble-
shooting 

Use one of the serving tables as your workbench and 
always work either outside or in a well-ventilated area. 
 
You will need the following items:  fire extinguisher, 
fuel can with hose, power test cord, test box (Fig. 15), 
TRHS tool kit, sheet pan, and cleaning gear. 
 
• Set the burner on the bench inside the sheet pan; this 

catches any spilled fuel. 
 
• Remove the primary control box from the burner. 
 
• Place test box on burner; make sure all switches are 

in the “off” position, depressed to the left. 
 
• Use the hose clamp to attach the fuel line from the 

5-gallon can. 
 
• Connect the power test cord. 

 



TROUBLESHOOTING:  PHOTOCELL TEST 
 
Reading 
the Test 
Box 

Replace the control box with the test box.  See Fig. 13 
for position of photocell. 
 
• Make sure the light can reach the flame tube. 
 

• Place hand over end of burner combustion chamber 
(flame tube). 

 

• Watch the “FLAME” light on test box—it is lit when 
there is light and dark when it goes out. 

 

Generations 2 and 3 LED will light when the flame tube 
is facing a light source.  It will go out when you cover 
the tube. 
 

Generation 4 test boxes have a different LED labeled 
“FLAME.”  The FLAME LED will light when the flame 
tube is facing a light source.  It will go out when the tube 
is covered or blocked from the light. 

 
Caution Keep face and hands away from the flame tube when 

using the test box to avoid accidental burning. 
 
Figure 15 The Satronic test box (generation 4) is shown below:  
 

 
 
 
 
 
 
 
 
 
 

Continued on next page 
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TROUBLESHOOTING: PHOTOCELL TEST, 
Continued 

 
Photocell 
Test Fails 

Check to see if the 
 
• Photocell is incorrectly installed. 
• Photocell has been pulled apart (Fig. 16). 
• Wires were pulled off the photocell connecter or 

connector is not fully seated. 
 
If the photocell checks out and it still does not function, 
replace it.  Remove photocell by disconnecting it. 

 
Figure 16 If the photocell is not properly connected or seated, the 

burner will not function. 
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TROUBLESHOOTING:  NO FUEL IN 
BURNER 

 
Condition You pull “on/off” knob, motor runs but nothing else 

happens.  However, there is no fuel spray from the 
exhaust pipe and the burner does not fire.  The 
Airtronic burner then goes into “lockout.” 

 
Problem There is no fuel in the Airtronic burner due to a faulty 

compressor solenoid. 
 
Task Restore fuel to burner. 
 
Primary 
Starting 
Procedures 

Make sure the fuel line to the Airtronic burner is 
properly hooked up:   
 
• Check the serviceable fuel filter. 
• Make sure there are no kinks in the fuel line. 
• Ensure fuel can vent is open. 

Wait at least 1 minute and push the reset button on the 
Airtronic burner primary control box.  Restart the 
burner while holding down the inlet valve starting 
button (Fig. 17), located on the side of the fuel pump, 
with left forefinger and placing thumb over vent hole or 
priming port. 

 
Continued on next page 



TROUBLESHOOTING:  NO FUEL IN 
BURNER, Continued 

 
Figure 17 As shown in the diagram below, press down on the inlet 

valve starting button and close off the vent hole (priming 
port) to restart the burner. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Continued on next page 
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TROUBLESHOOTING:  NO FUEL IN 
BURNER, Continued 

 
Secondary 
Starting 
Procedures 

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 
with a new Airtronic burner and fuel filter or a long 
fuel line because there is air inside that has to be 
sucked out by the pump. 
 
If there is still no fire, remove the Airtronic burner 
and place it on a workbench or a serving table. 

 
Supplement-
ary Starting 
Procedures 

With the Airtronic burner on a workbench, replace 
the primary control box with the test box (Fig. 15): 
 
• Flip the blower ( ) switch to allow motor and 

pump to run. 
 
• Depress the inlet valve starting button 

simultaneously. 
 
• Cover the vent hole or priming port with thumb 

(Fig. 17). 
 
• Maintain this dual priming condition for 40 to 60 

seconds with only the one blower ( ) switch 
energized.  Maintaining this condition for longer 
periods will not harm the equipment. 

 
Continued on next page 
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TROUBLESHOOTING:  NO FUEL IN 
BURNER, Continued 

 
Supplement-
ary Starting 
Procedures, 
continued 

After dual priming, 
 
• Flip the test box spark ( ) switch on. 
• Look down the burner tube. 
• Make sure the spark is blowing in an arc or bow 

shape. 
 
Post-Supple-
mentary 
Starting 
Procedures 

If the supplementary starting procedures were 
successful and no other problems exist, flip the air 
( ) solenoid switch to allow atomizing air to exit 
the atomizers and create a spray, which should ignite 
instantly. 
 
If the procedure did not create a spray, flip all test 
box switches to “off.”  One of two problems exists:  
there is still no fuel reaching the atomizers or there is 
no air reaching the atomizers.   

 
Unsuccessful 
Supplement-
ary Starting 
Procedures 

To determine which of the two problems exists, 
remove four screws that hold the front flange 
assembly—with air tube and flame tube—to the 
lower fan housing (Fig. 18) to fully expose the 
atomizing chamber with its dual atomizers as shown 
in Fig. 19. 
 
Note:   Sometimes testing for fuel in system shoots 

fuel into the flame tube.  If there is too much 
fuel sitting in the flame tube, the burner will 
not ignite.  Wipe flame tube free of excess 
fuel with a rag or paper towel. 

 
Continued on next page 
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TROUBLESHOOTING:  NO FUEL IN 
BURNER, Continued 

 
Figure 18 The graphic below shows the Airtronic burner (front), 

atomizing chamber with flame tube removed. 
 

 
 
 
Figure 19 The graphic below shows the Airtronic burner atomizing 

chamber: 
 

 
 

Continued on next page 
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TROUBLESHOOTING:  NO FUEL IN 
BURNER, Continued 

 
Unsuccessful 
Supplement-
ary Starting 
Procedures, 
continued 

Flip on the test box blower ( ) switch while 
observing the surface of the atomizers.  If a thin film 
of fuel can be seen passing over the atomizers, the 
problem is not with the fuel supply system.  This 
observation should be made in a well-lit area and can 
best be seen immediately after the blower ( ) 
switch is flipped on. 
 
It may be difficult to detect the thin film of fuel 
passing over the atomizers, so it may be necessary to 
exercise the switch several times while observing the 
surface of the atomizers.  If fuel is reaching the 
atomizers, yet there is still no fuel spray when the 
spark ( ) switch and the solenoid ( ) switch are 
flipped, the compressor solenoid is faulty. 
 
Refer the burner to intermediate maintenance for 
compressor solenoid replacement. 
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CORRECTIVE MAINTENANCE:  NO FUEL 
IN BURNER 

 
Replace 
In-Line 
Fuel 
Filter 

A 3/16-inch flathead screwdriver is required for this task: 
 
• On burner, disconnect fuel line from fuel inlet valve. 
• Remove the burner from the compartment. 
• Remove the hose clamps from either side of filter, 

using the screwdriver (Fig. 20). 
• Pull fuel lines from both sides of filter. 
• Plug in fuel lines to end of new filter. 
• Tighten hose clamps on both sides of filter. 

 
Figure 20 Remove hose clamps from both sides of fuel filter as 

shown below: 
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OTHER CORRECTIVE MAINTENANCE 
ACTIONS 

 
Corrective 
Versus 
Preventive 
Maintenance 

Organizational-level maintenance responsibilities 
include preventive maintenance checks and services, 
Airtronic Burner swap-out, and simple replacements.  
This section cites only burner swap-out and simple 
replacements that the operator can do. 

 
Replace 
Burner 

Reverse steps for installing new burner.  See “Steps 
for Burner Removal.”  Make sure the flame tube is 
secure in the firebox and that saddle pins are in place. 

 
Replace 
TRH 
Peanut 
Bulb 

To replace the TRH peanut bulb, follow the steps 
below: 
 
• Unscrew the red “on/off” knob above burner 

compartment 
 
• Push and twist peanut bulb with thumb and 

forefinger 1/8 turn clockwise or until bulb pops 
out. 

 
• Insert new bulb into socket and push and turn 

counterclockwise until it is seated. 
 
• Pull on bulb slightly to ensure it is seated. 
 
• Screw on the red knob. 

  
Continued on next page 



OTHER CORRECTIVE MAINTENANCE 
ACTIONS, Continued 

 
Lid Latch 
Adjustment 

To adjust the lid latch, follow the steps listed below: 
 
• Release lid latches by pulling handles up. 
• Adjust lid latches (Fig. 21) by adjusting position 

of upper and lower retaining nuts on latch with an 
3/8-inch adjustable wrench(s) (Fig. 22). 

 
The more thread that shows, the looser the latch is.  Do 
not adjust to the point where excessive force is needed 
to close the lid.  The lid needs only be tight enough to 
compress the lid gasket and prevent water leakage. 

 
Figure 21 The TRH lid latch (red handle) is shown below: 
 

 
 

Continued on next page 
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OTHER CORRECTIVE MAINTENANCE 
ACTIONS, Continued 

 
Figure 22 Adjusting the TRH lid latches is depicted below: 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Continued on next page 
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OTHER CORRECTIVE MAINTENANCE 
ACTIONS, Continued 

 
Lid Assembly 
Replacement 

Use a rubber mallet to tap the lid, to avoid denting 
it. 
 
• Raise lid and latch. 
• Remove retaining safety hitch-pin from lid stop 

pin (Fig. 23). 
• Hold lid upright 
• Pull lid stop pin out of the lid stop. 
• Remove lid stop from lid assembly bracket. 
• Tap lid toward burner end of TRH until lid 

separates. 
• Replace components; reinstall in reverse order. 

 
Figure 23 Removing the retaining safety hitch pin from the lid 

stop pin is depicted below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Continued on next page 
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INTRODUCTION 

 
Scenario When deployed in a combat zone, you will come to 

understand the meaning of “every Marine a rifleman.”  
All in one day, you will be called upon to serve your 
fellow Marines hot chow, participate in convoy 
operations, operate a PRC-119 radio, man a M2 .50cal 
machinegun, and so on.  Therefore, MCI has added some 
combat skills to this job aid to aid you while deployed. 

 
Purpose Reiterating some Marine Corps combat skills in a job aid 

for the tray ration heating system is a reminder that every 
Marine is a warfighter first and a specialist second.  Some 
senior noncommissioned officers thought that including 
some of the Marine Corps common skills here would 
make this handbook complete.  Regardless of your MOS, 
when the going gets tough, the Marine gets warfighting. 
 
In the field, you will never know when you will need to 
switch off the tray ration heater and take up a position.  
Hence, Part II: Marine Corps Combat Skills. 
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THROW AN M67 FRAGMENTATION 
GRENADE (MCCS.16.01) 

 
Condition Given grenades and wearing a flak jacket, helmet, and 

a load-bearing vest with grenade pouches. 
 
Standard To ensure the target is within the effective casualty 

radius of the grenade. 
 
Perform-
ance Steps 
and Actions 

The following performance steps and actions are taken 
from Book 1B, Marine Corps Common Skills 
Handbook.   

 
Continued on next page 



THROW AN M67 FRAGMENTATION 
GRENADE (MCCS.16.01), Continued 

 
Inspect 
for 
Defects 

Before throwing an M67 fragmentation grenade, you 
must inspect it for defects.  The steps are listed in the 
table below: 

 
Step Action 

1 Carefully remove the grenade from the 
pouch. 

2 Check the fuze assembly for tightness. 
3 Check the safety pin pull ring and the safety 

pin (Fig. 1) to ensure they are securely 
attached to the fuze. 

4 Check the safety clip and make sure it is 
attached to the fuze and safety lever. 

5 Check the safety lever and make sure the 
safety lever is not broken. 
 
Note:   If the fuze is loose or the safety lever is 

broken, obtain another grenade. 
 
Figure 1 The primary parts of the M67 hand grenade are shown in 

the graphic below: 
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THROW AN M67 FRAGMENTATION 
GRENADE (MCCS.16.01), Continued 

 
Engage 
Target 

Estimate the range to the target.  The steps to engage the 
target are listed in the table below:  

 

Step Action 
1 Hold grenade in front of your body, shoulder 

high; remove the safety clip (Fig. 2). 
2 Hook forefinger of your other hand through 

the safety pin pull ring attached to the safety 
pin.  

3 Remove the safety pin by pulling and twisting 
the safety pin pull ring. 

4 Stand half facing the target with your weight 
balanced evenly on both feet (Fig. 3). 

5 Throw grenade and follow through by 
stepping forward as you throw. 

6 Fall forward, face down, on the ground. 
 

Note:   When possible, keep your eye on the target to 
observe the strike of the grenade to make 
corrections, if necessary, in the next throw. 

 
Figure 2 The graphic below depicts the correct handling of the 

M67 grenade: 
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THROW AN M67 FRAGMENTATION 
GRENADE (MCCS.16.01), Continued 

 
Figure 3 Assume the standing position as depicted in Fig. 3 below 

to allow the greatest throwing distance 
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PERFORM TREATMENT FOR BURNS 
(MCCS.21.02) 

 

Condition Given a burn casualty and a first aid kit. 
 

Standard Prevent further injury or death per MCRP 3-02G, 
First Aid. 

 
Perform-
ance Steps 
and Actions 

The following performance steps and actions are taken 
from Book 1B, Marine Corps Common Skills 
Handbook.   

 

Scalding When working with the TRH, getting burn by hot 
water or steam is common.  relevant. 

 
Step Action 

1 Evaluate the casualty for conditions requiring 
basic lifesaving measures. 
 

• Clear the airway. 
• Restore breathing. 
• Apply CPR. 
• Prevent shock. 
• Stop bleeding. 

2 Identify the type of burn. 
 

• First degree burns result from 
overexposure to the sun, light contact with 
hot objects or scalding by hot water or 
steam.   

 

• Severe sunburn should receive medical 
care as soon as possible.  Check for 

 

• Redness or discoloration 
• Mild swelling and pain 
• Rapid healing 

 

Continued on next page 
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PERFORM TREATMENT FOR BURNS 
(MCCS.21.02), Continued 

 
Step Action 

2, 
cont. 

• Second-degree burns result from a 
deepened sunburn or contact with ignited 
liquids such as gasoline or similar products. 

 
• Deeper tissue destruction than first-

degree burns 
• Red or mottled appearance of skin 
• Development of blisters 
• Considerable swelling for several days 
• Wet appearance on the surface of the 

skin due to the loss of body fluids 
through the damaged layers of the 
skin 

 
• Third-degree burns are caused by flame, 

ignited clothing, immersion in hot water, 
contact with hot objects, or electricity.  
Temperature and duration of contact are 
important factors in determining the 
extent of tissue destruction. 

 
• Deep tissue destruction 
• White or charred appearance of skin 
• Complete loss of all layers of the skin 

 
Continued on next page 
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PERFORM TREATMENT FOR BURNS 
(MCCS.21.02), Continued 

 
Step Action 

3 Eliminate the source of burn. 
 
• Remove the casualty quickly from thermal 

burn area and cover the thermal burn with 
a field jacket or any large non-synthetic 
material.  (Synthetic materials will melt 
and cause further injury.)  Roll the casualty 
on the ground to smother the flames. 

 
• Remove the casualty from electrical burn 

area by using a nonconductive material 
such as wood, bamboo, etc.  Wrap dry 
clothing or dry rope around his back and 
under his shoulders.  Turn off the 
electrical current if the switch is nearby, 
but do not waste time looking for it. 

 
• Remove the casualty from chemical 

burns.  Remove liquid chemicals by 
flushing with as much water as possible.  
Remove dry chemicals by brushing off 
loose particles and flushing with large 
amounts of water.  Smother burning white 
phosphorous with water, a wet cloth, or 
wet mud. 

 
Note:   When treating electrical burns, do not 

make body contact with the casualty or 
touch any wires; you could also 
become a casualty.  When treating 
chemical burns, do not use your hand; 
you could get burned also. 
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PERFORM TREATMENT FOR BURNS 
(MCCS.21.02), Continued 

 
Step Action 

4 Expose the burn. 
 
• Cut and gently lift away any clothing 

covering the burned area, but do not put 
clothing over burns. 

 
• Leave any clothing in place that is stuck 

to the burns. 
 
CAUTION:     Do not lift or cut away any 

clothing if in a chemical 
environment. 

 
Note:   Remember that blisters are burns.  Do 

not decontaminate skin where blisters 
have formed. 

 
Continued on next page 

 



 61 

PERFORM TREATMENT FOR BURNS 
(MCCS.21.02), Continued 

 
5 Apply field dressing.  If a field dressing is 

unavailable, use the cleanest improvised 
dressing material available. 
 
• Grasp the tails of dressing in both hands. 
 
• Hold the dressing directly over the wound 

with the white (sterile) side down.   
 
• Pull the dressing open.   
 
• Place it directly over the wound.  
 
• Use the cleanest improvised dressing 

material available if a field dressing is not 
available.  

 
• Hold the dressing in place with one hand 

and use the other hand to wrap one of the 
tails around the body or injured area.  

 
• Wrap the other tail in the opposite 

direction until the dressing completely 
covers the wound.  

 
• Tie the tails into a knot over the outer 

edge of the dressing. 
 
Note:   If the casualty is able, he or she may 

hold the dressing in place. 
 

Continued on next page 
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PERFORM TREATMENT FOR BURNS 
(MCCS.21.02), Continued 

 
Step Action 

5, 
cont. 

• Take the following precautions for burns:  
 

• Do not place a dressing over the 
face or genital area. 

 
• Do not break blisters. 
 
• Do not apply grease or ointments to 

the burns. 
 
• Check electrical burns for an entry 

and exit where the electricity passed 
through the body. 

 
• Treat for shock. 

6 Seek medical aid, as required. 
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CALIBER .50 M2 MACHINEGUN:  SET 
HEADSPACE AND TIMING 

 
Headspace Headspace is the distance between the face of the bolt 

and the base of the cartridge case fully seated in the 
chamber.  Headspace adjustment is correct when the 
recoiling groups are fully forward and there is no 
independent rearward movement between the bolt, 
barrel, and barrel extension. 

 
Importance Correct headspace is important because improper 

adjustment can cause improper functioning of the gun 
and, frequently, injury to personnel and/or damage to 
parts. 

 
Check and 
Set 

Headspace is checked and set prior to firing when the 
gun is assembled, when the barrel or any major group 
or assembly within the receiver is replaced, and when 
there is any doubt that correct headspace is set. 

 
Headspace 
and Timing 
Gauge 

The headspace and timing gauge consists of a 
headspace gage and two timing gages.  These gages 
provide an accurate means of checking the adjustment 
of headspace and timing. 
 
The headspace and timing gauge should be kept with 
the gun at all times. 

Continued on next page 
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CALIBER .50 M2 MACHINEGUN: 
HEADSPACE AND TIMING, Continued 

 
Setting 
Headspace 

With the gauge, the distance between the face of the 
bolt and the chamber end of the barrel can be accurately 
determined by following the steps listed in the table 
below: 

 
Step Action 

1 Raise the cover, retract the recoiling parts:  
screw the barrel all the way into the barrel 
extension and unscrew the barrel two 
notches. 

2 Cock the gun, pull the retracting slide handle 
all the way to the rear, and return it to its 
most forward position. 

3 Do not depress the trigger because this will 
cause the firing pin to be released.   
 
If the firing pin is forward the gauge cannot 
be inserted in the T-slot far enough to give an 
accurate determination. 

4 Pull the retracting slide handle back until the 
barrel extension is about 1/16 of an inch from 
the trunnion block. 
 
This will ensure the locking surfaces of the 
breach lock and the bolt are in proper contact.  
This also prevents the driving spring group 
and weight of the parts from giving a false 
determination. 

 
Continued on next page 
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CALIBER .50 M2 MACHINEGUN: 
HEADSPACE AND TIMING, Continued 

 

Setting Head-
space, continued 

 

 

Step Action 
5 Insert the “GO” end of the headspace gauge in the 

T-slot between the face of the bolt and the rear 
end of the barrel.  However, if the “GO” end of 
the gauge  
 

• Enters freely down to the center ring of the 
gauge, attempt to insert the “NO GO” end of 
the gauge 

 

• Enters and the “NO GO” end does not enter, 
correct headspace is set 

 

• Does not enter freely, headspace is too tight.  
Unscrew the barrel one click at a time, 
checking the gauge after every click, until the 
“GO” end enters freely. 

6 To complete the adjustment, insert the “NO GO” 
end.  If it does not, headspace is set. 
 

• Screw the barrel or unscrew it from the barrel 
extension (step 1).   

 

• Align lug on the barrel locking spring with the 
3/8-inch hole in the right side plate. 

 

• If the “NO GO” end enters the T-slot, 
headspace is too loose.  Screw barrel into the 
barrel extension, checking after each click, 
until the “GO” end enters and the “NO GO” 
end does not. 

 
Continued on next page 
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CALIBER .50 M2 MACHINEGUN: 
HEADSPACE AND TIMING, Continued 

 

Set 
Timing 

Timing is the adjustment of the weapon so that firing 
takes place when the recoiling parts are between .020 and 
.116 inches out of battery to prevent contact between the 
front end of the barrel extension and the trunnion block. 
 

Timing is set when the recoiling parts are locked together 
when firing occurs just before the parts are in battery or 
fully forward, as well as when the gun fires on the 
“FIRE” gauge and does not fire on the “NO FIRE” gauge. 
 

Timing must be checked and/or set each time headspace 
is set or whenever timing is questionable.  To set the 
timing, follow the steps listed in the table below: 

 

Step Action 
1 Make sure the gun has correct headspace 

adjustment. 
2 Cock the gun. 
3 Pull the retracting slide handle all the way to 

the rear and return it to its most forward 
position. 

4 Press the bolt latch release and allow the bolt to 
go forward; do not depress the trigger. 

5 Raise the extractor and pull the retracting slide 
handle back until the front end of the barrel 
extension is about 1/4 inch from the trunnion 
block. 

6 Insert the “NO FIRE” timing gauge between 
the barrel extension and the trunnion block, 
placing the beveled edge of the gauge on the 
barrel notches. 

7 Let the barrel extension close slowly on the 
gauge. 

 
Continued on next page 
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CALIBER .50 M2 MACHINEGUN: 
HEADSPACE AND TIMING, Continued 

 
Set Timing, 
continued 

 

 
Step Action 

9 If the firing pin does release, the gun is timed to fire 
too early. 
 

To correct, pull the retracting slide handle to the 
rear and allow the bolt to go forward. 

10 Insert the first gage, remove the back plate, and 
screw the timing adjustment nut to the left until it 
rests on the trigger lever. 

11 Press firmly up on the trigger lever; attempt to fire. 
12 Rotate the timing adjustment nut to the right, one 

notch at a time, firmly pressing up on the trigger 
lever after each notch; attempt to fire. 

13 When the firing pin is released, turn the timing 
adjustment nut two additional notches to the right; 
replace the back plate. 

14 Cock the weapon and allow the bolt to go forward. 
15 Insert the “NO FIRE” gauge between the receiver 

block and the barrel extension; attempt to fire the 
weapon by depressing the trigger.  The weapon 
should not fire. 
 

WARNING:  If the weapon fires, a mechan-ical 
defect exists and the gunner should 
notify his organizational ordnance 
personnel. 

16 Replace the “NO FIRE” gauge with the “FIRE” 
gauge and attempt to fire.  The weapon should fire. 
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