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Immersion Water Heater
1. LEARNING OBJECTIVES:

a.  Terminal Learning Objective:  With the aid of references and in a field mess location, given an immersion water heater, a 32 gallon corrugated can, fuel, and water, heat water using the immersion water heater, in accordance with TM 10-4500-200-13.  (01.17.05)


b.  Enabling Learning Objectives:



(1)  Given an immersion water heater and the name of a component part, identify the part of the immersion water heater in accordance with TM 5-4540-202-12&P.    (01.17.05a)



(2)  In a field environment given an immersion water heater, 32 gallon corrugated can, fuel and water, start the immersion water heater in accordance with TM 5-4540-202-12&P. (01.17.05b)



(3)  Given a previously started immersion water heater, stop the immersion water heater In accordance with TM 5-4540-202-12&P.  (01.17.05c)



(4)  Given a previously stopped immersion water heater, disassemble the immersion water heater in accordance with TM  5-4540-202-12&P.  (01.17.05d)


     
(5)  Given a previously disassembled immersion water heater, assemble the immersion water heater, in accordance with TM 5-4540-202-12&P.  (01.17.05e)

2.  IDENTIFICATION AND PURPOSE OF THE IMMERSION WATER HEATER






     
         a.  In the Marine Corps field galley the Immersion Water Heater, Model M-67 is used to  heat water for sanitation purposes in the field.






b.  The Immersion Water Heater is a self contained unit used for heating water in a 32        gallon corrugated can.

        c.  The immersion water heater is used by food service personnel to heat water for the        following purposes while in the field.



(1)  Heating water to maintain sanitation standards.



(2)  Heating water for the dishwashing battery, the designated facility for washing        cooking utensils.

3.  NOMENCLATURE OF THE IMMERSION WATER HEATER                            
    
a.  Construction
        

(1)  The immersion heater is a self contained unit used for heating water in a 32 gallon corrugated can, using any type of gasoline as its normal fuel.

        

(2)  Construction is of sheet steel and is airtight.

   
b.  Combustion Chamber : 

        

(1)  The combustion chamber is the doughnut shaped part of the heater body, a flame travels in a rolling motion through the combustion chamber to supply heat the water.


c.  Partition  :  

        Is a metal partition in the combustion chamber located between the pipe that makes up the flue compartment and the pipe that makes up the burner compartment. 

        

(1)  Its purpose is to allow air to enter the burner compartment and travel through the combustion chamber and channel up through the flue compartment.

        

(2)  Without this partition, the air would just continue circling the combustion chamber.


d.  Burner Compartment : 

        The burner compartment is the larger pipe in diameter, located on the right side of the    immersion heater.  This compartment houses the burner assembly.

    
e.  Burner Assembly :  

        

(1)  The burner assembly is housed in the burner compartment and works much the   same as the carburetor in a car.


        (2)  By mixing fuel and air together it allows the fuel to vaporize as it strikes the           vaporizing plate of the burner assembly.

    
f.  Burner Hood :

        
(1)  The burner hood is attached to the top of the burner compartment by hinges.  

        

(2)   Its primary function is to control the amount of primary air entering the burner      compartment, and to keep rain and other foreign matter from entering the burner       compartment.

        

(3)  Attached to the burner hood is the instruction plate which gives instructions for         operating the heater.


g.  Flue Compartment :
       The flue compartment is located on the left side of the immersion heater.  

          
(1)  It is the larger of the two pipes in length.



(2)  This is where gases and carbon monoxide escape from the combustion chamber.

    
h.  Igniter cup :
       The igniter cup is attached to the immersion heater by a steel plate which is welded to    both the flue compartment and burner compartment. 

         
(1)  The cup itself is housed in the flue compartment and has a spring loaded handle to allow the cup to be moved beneath the fuel valve to fill the igniter cup 1/4 full or until wick is saturated with fuel .      


 
(2)  The igniter cup also has a wick, and a retaining ring to hold the wick in place.

         
(3)  The wick allows the fuel to burn for a longer period of time.

   
i.  Air Conditioning and Heating Pipe :

         
(1)  The smoke stack is made up of four two-foot sections of heating/air conditioning  pipe. 


         (2)  A minimum of four sections must be used.

         
(3)  This allows you the necessary up draft for operating the immersion heater.

   
j.  Hanger :  
       

(1)  The immersion water heater has two locking screws to secure it to the 32 gallon   corrugated can.


       
(2)  The hanger is attached to the back of the immersion heater by means of two steel plates.  The hanger is used to attach the immersion heater to the 32 gallon corrugated can. 


       
(3)  It has a mounting clamp that slips over the handle and is positioned against the side of the corrugated can, and held in place by two locking screws.  This is what stabilizes the immersion heater to the corrugated can.  Without these mounting clamps the heater body would float due to the fact that it is air tight.
       

(4)  A fuel tank stud is also attached to the immersion heater hanger to support the fuel    tank.


k.  Fuel Tank :
       

(1)  The fuel tank, of course, holds the fuel supply to operate the immersion heater.  It is cylindrical in shape.

      
 
(2)  It will hold 2.2 gallons of fuel, burning approximately four hours under normal          operating conditions.

     
 
(3)  Fuel Vent Cap.  The fuel vent cap is attached to the top of the fuel tank and           prevents vacuum lock.



   
(a)  Opening the fuel vent cap, allows air to enter, forcing the fuel out through     the fuel drip valve.  




(b)  It also is used to let air out of the tank when filling the tank with gasoline.

       

(4)  Fuel Filler Plug.  The fuel filler plug is attached to the front  end and centered on    the fuel tank.

      
 
(5)  Fuel drip Valve.  The fuel valve is located below the filler plug and controls the      amount of fuel entering the burner compartment.

       

(6)  Fuel Tank Mounting Sleeve.  

             

(a)  The fuel tank mounting sleeve is attached to the bottom side of the fuel tank.

             

(b)  It is used to attach the fuel tank to the immersion heater by sliding the fuel tank   mounting sleeve over the  mounting stud attached to the hanger.

4..  PRE-OPERATIONAL CHECKS AND PROCEDURES FOR THE IMMERSION WATER HEATER

a.  Operational checks must be accomplished each time prior to the operation of the          heater.

    
b.  Steps for pre-operation checks:

        

(1)  Check combustion chamber and heater body.

        

(2)  Inspect for broken welds and holes.

        

(3)  Check combustion chamber to be sure there is no unburned fuel in it.

        

(4)  Inspect the fuel tank.

        

(5)  Check area where heater is to be used.

              

(a)  Use only in well ventilated area.

              

(b)  Be sure exhaust fumes are piped outside.  Exhaust fumes are poisonous and    can cause illness.

    
c.  Pre-Operational Procedures:

        

(1)  Fill fuel tank with gasoline.  Other types of fuel may be used under certain                conditions.  Gasoline is preferred due to the fact that it burns clean.
        

(2)  Check fuel vent cap and fuel valve for leaks.

        

(3)  Place heater in 32 gallon corrugated can with heater hanger resting on rim of can wall, with wall between mounting clamp and rear plate on heater.

        

(4)  Turn two locking screws in hanger clockwise until they are tight against mounting.

        

(5)  Fill can with water to within six inches of the collar assembly.

        

(6)  Place fuel tank on heater, by placing mounting sleeve on tank over square stud on heater mounting bracket.

        

(7)  Place sections of air conditioning heating pipe on collar of heater.

        

(8)  Do not set the fuel tank on the heater until after heater is installed in the 32 gallon can.  To do so would cause the unbalanced heater to fall.

5.  OPERATION OF THE IMMERSION WATER HEATER           
    
a.  Preheating the flue is the first step in the lighting  procedure.

        

(1)  Open burner hood.

        

(2)  Open the fuel vent cap.

        

(3)  Push igniter handle to the left and swing igniter cup below the fuel valve.

        

(4)  Open fuel valve and fill igniter cup 1/4 full of gasoline.  If lighter wick is used,        saturate.

        

(5)  Close fuel valve.

        

(6)  Ignite gasoline in igniter cup.

        

(7)  Move igniter handle to the right and return cup to flue compartment to preheat the flue.

        

(8)  Preheat the flue compartment for approximately one minute or until  the bottom of the second section of heating /air condition pipe is warm to the touch.        

        

(9)  WARNING!  DO NOT expose your face to the burner compartment while lighting or adjusting the fuel flow.

    
b.  When starting the heater use the igniter handle, and move igniter cup into the burner    compartment until the edge of the cup is below fuel valve.

        

(1)  Wearing  heat  resistant  glove, open the fuel valve slowly and ignite the drops of gasoline with the burning cup.  


        
(2)  The burning gasoline will fall on the burner vaporizer plate.

        

(3)  Return the igniter cup to the flue compartment.

        

(4)  Adjust the gasoline flow to just below smoke point, and close burner hood.


c.  The stopping of the immersion water heater is a simple process.

        

(1)  Close the fuel valve.

        

(2)  Close the fuel vent plug.

        

(3)  Allow all gas in the combustion chamber to burn out.

        

(4)  Remove fuel tank, place on ground 7 to 10 paces away from the immersion heater.
        

(5)   During operation the Immersion water heater should be monitored to ensure that it  does not burn out.

    
d.   During operation, if the immersion water heater goes off, remove fuel tank, heating       and air condition pipe,  and detach the immersion water heater from 32 gallon can, turning heater upside down to drain out any unburned fuel let heater air out for approximately 10 minutes before restarting.

6.  MAINTENANCE OF THE IMMERSION WATER HEATER         

a.  After each operation, preventive maintenance should be performed on the immersion water heater.  But, first the heater must be disassembled using the following steps.

        

(1)  Remove the attached air conditioning heating pipe.  Handle carefully, they may be hot due to operation of the heater.

        

(2)  Turn the two locking screws in the hanger counterclockwise until they loosen the  mounting clamp from the corrugated can.

        

(3)  Lift the heater from 32 gallon can.

        

(4)  Be careful when the heater slides out of the water, the burner may be hot.

        

(5)  Check combustion chamber to ensure there is no unburned fuel in it.  

             

(a)  Remove the wick out of the igniter cup.

             

(b)  Turn heater upside down so that any accumulated fuel in the combustion   chamber can drain out.




(c)  Be careful that the burner is not damaged when it slides out of the heater. 

    
b.  Perform preventive maintenance on the immersion water heater after each use.  Any    defective parts discovered should be repaired or replaced prior to next use.

        

(1)  Inspect the combustion chamber and heater body for broken welds and holes.

        

(2)  Inspect the fuel tank for leaks around the fuel valve, air vent plug and filler plug.

        

(3)  Inspect the burner for cleanliness.

        

(4)  Check the air conditioning heating pipe for pin holes, bent seams and split seams.

7.  CLEANING THE IMMERSION WATER HEATER


a.  Clean dust and dirt off heater body. Include all the components of the heater body.

    
b.  Clean all surfaces by hand sanding with flint paper and/or wire brush  except  painted   
surfaces.


c.  Clean all rust, oil, grease, moisture, dirt, loose and blistered paint, deteriorated areas    from heater prior to paint application.

    
d.  Clean inside the flue compartment with brush.  Pick up heater body and dump residue.  The usage will burn out balance residue.

    
e.  The burner compartment does not require cleaning.

        

(1)  Do not use solvent or cleaning compound on interior of heater body as it will leave a greasy film.

   

(2)  Do not use protective coating on interior of burner or flue compartment.

    
f.  Clean the outside of the fuel tank with stiff brush and hot water.

        

(1)  Flush tank with a small amount of fuel to be sure all sediment and foreign matter is removed. 

        

(2)  Scrape or rub off any corrosion from the valve. Clean out any obstructions from    inside valve passage.

    
g.  Clean the inside of the air conditioning heating pipe with sand, gravel, paper, or              leaves.

        

(1)  Wash exterior of air conditioning heating pipe with brush and hot water.

        

(2)  Dry sections thoroughly. Do not apply paint to the air conditioning heating pipe.

    
h.  Clean the burner hood with a stiff bristle brush.

        

(1)  Check for broken welds and loose or broken rivets.

        

(2)  Holes should be clean and free of dirt, grease, carbon or other foreign matter.

    
i.  Wash all surfaces with hot soapy water, rinse with clear hot water, dry thoroughly.

    
j.  If the immersion water heater is to be stored for any length of time, a light coat of            mineral oil should be applied to all exposed surfaces.

    
k.  Periodically, some of the exposed surfaces will require painting with primer and             enamel paint.

        

(1)  Paint all external surfaces of the heater, external  burner compartment and flue tube surfaces down to a horizontal line six inches below the top of the burner compartment.

        

(2)  Paint all surfaces of the hanger except screw threads.

        

(3)  Paint all surfaces of the igniter assembly except wick and retainer spring.

        

(4)  Paint all outside surfaces of the fuel tank except for the fuel valve, including the    filler plug and vent cap in the closed position.

       

(5)  Paint all exposed surfaces of the hood including the surfaces of the hinges.  DO   NOT PAINT INSTRUCTION PLATE.

      

(6)  The primer will conform to Specification TT.P.636.

      

(7)  The paint shall be enamel and conform to Class A or B of Specification TT-E-529,  the color number will be X24097, Olive drab of Fed. Standard #595.

Chapter 2:

Field Sanitation
Field Sanitation
1. LEARNING OBJECTIVES:


a.  TERMINAL LEARNING OBJECTIVES:  



(1)  33.17.6  With the aid of references, in a field mess environment, given the necessary T/E equipment, fuel, water, and supplies,setup/maintain field sanitation facilities in accordance with FM 21-10 and FM 10-23, NAVMED P-5010-9.  



(2)  33.17.8  With the aid of references and a field mess environment, given immersion water heater, corrugated cans, supplies, fuel and water set up/maintain the a dish washing battery in accordance with FM 21-10 and FM 10-23, NAVMED P-5010-9.  

b.  ENABLING LEARNING OBJECTIVES:



(1)  With the aid of references and in a field mess environment, identify a soakage pit in accordance with FM 21-10, NAVMED P-5010


(2)  With the aid of references and in a field mess environment identify an inclined incinerator in accordance with FM 21-10, NAVMED P-5010-9.


(3)  With the aid of references and in a field mess environment identify a cross trench incinerator in accordance with FM 21-10, NAVMED P-5010-9.


(4)  With the aid of references and in a field mess environment identify a garbage burial pit in accordance with FM 21-10, NAVMED P-5010-9.


(5)  With the aid of references and in a field mess environment, set up a hand washing device in accordance with FM 21-10, NAVMED P-5010-9.


(6)  With the aid of references and in a field mess environment, set up a dishwashing battery accordance with FM 21-10, NAVMED P-5010-9.
2.   SETTING UP FIELD SANITATION FACILITIES:


     
a.   In setting up field sanitation facilities we have to keep in mind some of the factors that are going to decide what kind of facilities are going to be required as mission, time limit, location, weather, troops, support, equipment etc...

     
b.   Some of that field sanitation facilities are:

         
(1)   Hand washing device.

         
(2)   Dishwashing Battery.( FOR UTENSILS )



(3)   Soakage pit.



(4)  Filter Grease Trap  



(5)  Garbage disposal.

3. WATER SOURCE: 




  
a.  The water source most commonly used in a field environment comes from the water trailer.

 
b.  Water can be transported from the water trailer with the aid of the 15 gallon cooking pot or water cans.

 
c.  When filling the 32 gallon corrugated can keep in mind the body displacement of the immersion water heater.  Each Immersion Water heater can be filled with 20 gallons of water as the heater body displaces 12 gallons of water.

     

(1)  The maximum amount of water used to operate the immersion water heater will be 6 inches below the collar assembly.

      

(2)  The minimum amount of water used  to operated the immersion  water heater is 3 inches above the combustion chamber.

4. SETTING UP HAND WASHING DEVICE:



a.   In setting up this facility the location has to be considered.  There should be one set up by the heads and another one by the entrance to the serving line.  The hand washing device is considered an improvised piece of equipment.

 
b.  Some of the material needed are:

         
(1)  Two empty number 10 cans or two water jugs.

     
    
(2)  A piece of wire (communication wire can be easily obtained)

    
    
(3)  Hand washing detergent or bar soap.

     
    
(4)  Paper towels.

      
    
(5)  Sump pit

       
    
(6)  32 gallon corrugated can with lid.

       
    
(7)  Water.

IMPROVISED HAND WASHING 

c.  Setting  up the cans.  The cans or jugs need to be hung from a tree limb or some kind of improvised frame utilizing  wire or rope to hold them in place.

      

(1)  Dig a sump pit under the cans

         

(a)  Size of the pit is approx. 2ft x 2ft x 2ft. 

       


(b)  Fill with gravel or stones.

     

(2)   Fill the cans with water.

          

(a)  Fill the first can with warm  soapy solution, ratio is 6oz. of soap         for every 10 gallon of water.




(b)  Fill the second can with clear rinse water.

         

(c)  Utilize warm water from the immersion water heater.

          

(d)  Bar soap can be utilized.

    

(3)  Place empty 32 gallon corrugated can nearby the water cans.

    


(a)  Have paper towels easily available

          

(b)  Keep the area policed.

5.  SET UP DISHWASHING BATTERY

a.  In setting up the above field sanitation facilities a common piece of equipment is required to be utilized.  This piece of equipment is the immersion water heater.   


b.  The dishwashing battery is located  near the galley or kitchen tent.    The purpose of the dishwashing battery is to provide facilities  to clean cooking utensils.
Presently there are no requirements to wash individual mess gear due to the 100% use of paper plate, cups, and plastic knives, forks and spoons .
         
(1)  Five 32 corrugated cans are required to set up the dishwashing               battery. One dishwashing battery will accommodate 85 MARINES.

        

(2)   Keep in mind that sanitation standards are more difficult to maintain in a field environment.


c.  Set up immersion water heater

    

(1)  Select a site that is level and sheltered if possible. 

         

(a)  If the immersion water heater is not level, it could boil over and burn fellow Marines, or the fuel may not drip correctly into the combustion chamber. 




(b)  Shovels, axes, picks, rakes, sledge hammers are some of the tools utilized to clear and level the ground of obstruction. 

      


(c)  Utilize natural cover and concealment, when camouflaging keep in mind to keep flammable items away from the heat and air condition pipes since it can cause a fire.

      


(d)  Set up immersion water heaters at least 50 feet away  from any structures.

    

(2)  Place immersion water heater in a straight row to make them convenient to use with out causing confusion.




(a)  First corrugated can  is for collecting trash.  




(b)  First and second immersion water heaters is for (WASH) and will contain a hot detergent solution and wire brush.
             


1  The ratio of soap to water is 6oz. of dishwashing soap  for 10 gallons of water.

               


2  Utilize hand dishwashing compounds.

               


3  Laundry bar soap can be utilize as an alternative, ratio is 4 to 5 oz. for 10 gallons of water.

               



a  Cut bar soap in 1 inch cubes 

                   


b  Place cubes inside a perforated #10 can. 

                



c  Attach a piece of wire to the perforated can so it will have a handle. 

               



d  Hang the #10 can inside the 32 gallon corrugated can. 

                   


e  Pour warm water through the #10 can to fill the corrugated can,  the use of warm water will dissolve the bar soap cubes more rapidly. 





4  A long handled bristle brush is required to prevent                                                         personnel from getting burned while cleaning the utensils                                           







  
(d)  The third and fourth immersion water heater is used for rinsing and contains clean water held at a rolling boil.

         


1. The water temperature is boiling.

                           

 2. Equipment is submerged for 10 seconds.                 

6. PROCEDURES FOR WASHING AND SANITIZING.


STEP # 1 - Scrape food scraps from the utensils into the waste cans

  
STEP # 2 - Pre-Wash utensils with hot, hand dishwashing compound solution.  Scrub it using a long handled bristled brush.


STEP # 3 - Wash with hot detergent water.


STEP # 4 - Rinse the utensils in a can of boiling water, and dip them a few times to remove the suds.  Shake off excess water.


STEP # 5 - Final rinse them in the fourth can of boiling water for a minimum of  10 SECONDS.  This will sanitize them.

       
STEP # 6 - Shake off excess water and let them air dry.  

        d.  In emergency situations where hot water is not available, messing utensils can be sanitized by immersion in a 50 ppm FAC (free available chlorine ) solution for 60 seconds. 

THE 32 GALLON CAN:  Each 32 gallon can must be permanently marked as to its use (e.g. garbage,  prewash, wash, rinse, and sanitize).  These cans must never be used for any other purpose.

7.  THE SOAKAGE PIT:

                                                                                                                                                          

a.  The soakage pit is used to dispose of all types of liquid waste where the soil is  capable of absorbing moisture.   


(1) The  soakage pit will take care of the kitchen  waste for two hundred       Marines for two weeks.  If the unit is to remain longer than (2) weeks a second pit must be dug.

       
(2)  The  soakage pit are dug  4ft X 4ft X 4ft.


       
(3)  The hole is filled with any of the following materials

                 

(a)  rocks, flattened tin cans, rubble, bricks, broken bottles or, any other suitable contact  material.

                          
(b)  The liquid waste is held in a void space until it seeps into the ground.

                          
(c)   A layer of small gravel or crushed stones may be placed on the surface of the stone.

                          
(d)  Ventilation shafts made of scrap materials 4 to 6 inches square may be used but are not essential to satisfactory operation of the soakage pit.  When shafts are used to introduce air into the pit, they extend 6 to 12 inches above the surface and to within 6 inches of the bottom of the pit. numerous holes are disbursed in the sides of the underground sections.  The top of these shafts are covered by screen, straw, or grass.     

c.  Selection of a site for the soakage pit is very important.  The soakage pit should be located on a slope to allow drainage but should never be at a POINT HIGHER THAN THE GALLEY .

    

(1)   The soakage pit should be dug at least seventy five (75) to one hundred   (100) feet from the galley tent .



(2)   Digging the soakage pit away from the kitchen will allow it to be in a central location so it can be used for the dishwashing battery.

        

(3)  When the site location is marked, it may become necessary to  clear the area that you have marked.

       


(a)   The area should be clear of any natural  obstruction, small trees, bushes, etc... 

       


(b)  Some of the tools needed for the construction  are picks, shovels,  axes, mallets or sledge hammer.

 
d.  To assemble the soakage pit once the hole has been dug to the dimension of 4 ft X 4 ft X 4 ft.  The steps for assembly are:

         
(1)  STEP # 1 - Fill hole 6 inches high with stones, rocks or broken bricks. 



(2)  STEP #2- Place the two (2) vent pipes (metal pipes) or wooden shaft in 

the pit facing each other.  Place rocks or bricks around the hole to hold the pipe in place. (A wooden ventilating shaft can be constructed by nailing four (4) pieces of wood).

      
        (3)  STEP # 3-Place metal screen, straw, or grass in top on ventilating shaft this  will prevent sand or other debris from getting in the pipe and stopping it up.

                (4)  STEP # 4  Fill the remaining space with broken rocks, bricks, etc., .

 A layer of small gravel or crushed stones should be placed on the surface of the stones. 

FILTER GREASE TRAP:   


(1)   A 55 gallon drum with the top removed and the bottom perforated is used. 


(2)   It is filled 2/3 full with three layers of material.  Crushes rock or large gravel is placed on the bottom, progressively smaller gravel in the middle, and a 6 inch layer of sand, ash, charcoal or straw is placed on top. 


(3)   The Top of the drum is covered with burlap to strain out larger pieces of debris.  the burlap is removed daily, burned or buried,  and replaced with a clean piece. 


(4)   The internal filtering is removed, buried, and replaced at least once a  week.  The barrel will be installed in the center of the soakage pit about 2 inches below ground level.            
   

8.  GARBAGE DISPOSAL:

                    
  
a.   In the field the method utilized to dispose of garbage when commercial source is not available is to burn or bury it. 

 
b.  To burn garbage or trash there are two field methods that we utilize.  The Incline Incinerator and the Cross Trench Incinerator.  The incinerator must be located at least one hundred feet away from the galley tent so the odor will not bother the cooks and the diners. ( remember ) Incinerators make smoke.  (DO NOT USE ONE IF YOU DO NOT WANT THE ENEMY TO KNOW YOUR POSITION)
    

(1)  The Incline incinerator is sufficient for burning the garbage from a five hundred person feeding area. The items needed for construction are three oil drums with ends removed, stones and a waste receptacle. 

        


(a)  CONSTRUCTION :





1  Dig a fire pit at the lower end of a hill or a ditch bank.  Line the edges of the pit with rocks to confine the blaze.





 2  Dig a shallow trench, about six inches deep, from the fire pit up the bank.  The trench should be long enough to accommodate three oil drums laid end to end.



                 
3  Install the drums in the trench; crimp the lower  end of each of the two top drums so that each drum will fit tightly into the drum beneath it.  The lowest drum should extend over the pit far enough for the fire pit flame to be drawn up the incline.



                 
 4  Place waste receptacle on level ground above the incinerator so that waste can be transferred easily from receptacle to incinerator.

        


(b)     OPERATION :
              


1  Build a fire of wood or rubbish in the fire pit.



                 
2   Drain garbage in the grease trap. Push some of the drained garbage down into the drums.  The garbage will slip down the fire pit as additional garbage is added to the top.

           


3  Remove residue from the fire pit as necessary. Re-burn any partially burned garbage.     



                 
4  Bury residue with at least two feet of cover.

  

(2) Cross Trench incinerator   (2) Cross Trench incinerators are required for burning the garbage from a five hundred man feeding area.  The materials required  Per incinerator is one oil drum with both ends removed, pipes, bars or a heavy steel screen, concrete blocks or stones.  

         

(a) CONSTRUCTION:
               


1  Dig two trenches, each one foot wide and ten feet long, with centers of the trenches crossing at the right angles.  The  trenches should slope from ground level at the outside edges to a depth of eighteen inches at the center.

               


2  Use concrete blocks, bricks or stones if available, for corner supports at the four point of the intersection.

               


3  Position  a grate and 55 gallon drum over blocks. If pipes or bars are used for the grate, they should be spaced not more than three inches apart .


      

(b) OPERATION:
         


1  Drain garbage in a grease trap.  If possible, mix the garbage with dry combustible material or tin cans before emptying into the drum.  The added materials will create airspace within the garbage and  cause to burn more readily .

              


2   Start a fire on top of the grate and empty a small amount of garbage into the drum.  If the fire is in danger of going out, build another fire beneath the grate .  Close off all trenches except the  one that faces the direction from which the wind is blowing.

               


3  Add garbage to the fire; be careful not to smother the fire by adding to much garbage at one time.  Loosen garbage periodically with a stick .       

 
      


4  Bury residue.  Residue should be buried with a minimum of 2 feet of cover.

GARBAGE PITS: Garbage is the solid or semisolid wet wastes resulting from the preparation, cooking and serving of food.  Garbage is disposed of by burial or incineration.  In either case the tactical situation must be considered before proceeding.  


a.   Burial :  When troops are on the march or in camps for less one week, garbage is disposed of by burial in pits or trenches.  Burial must be at least 100 feet away from any natural water source and from the field mess, ( further if insects, vermin, or  odors become a problem)  



(1)  PITS :  Pits are preferred for overnight halts.  They consist of a  4 foot square pit that is 4 feet deep and will service 100 Marines for one day.  When the pit is filled with garbage to within 1 foot from the top, it is covered with compacted dirt and mounded with an additional one foot of dirt.



(2)  CONTINUOUS TRENCH :  A continuous trench is used for stays of 2 or more days.  The trench is dug 2 feet wide, 4 feet deep and long enough to accommodate the next days garbage.  When the first section is full it is covered and mounded, than another section is dug to accommodate the next days garbage.  The process can repeat itself infinite.

RUBBISH DISPOSAL: Rubbish is, dry disposable waste resulting from almost all of man's activities.  



(1)  Rubbish which for tactical reasons cannot be hauled to a proper disposal site is either buried or incinerated  depending on the field situation.  for short stays, rubbish is buried in pit with the garbage, taking care to flatten cans and break down boxes.  In camps where stays are expected to be longer than one week, The rubbish is incinerated, and the ash and noncombustible are buried with the garbage.    

   

(2)  Construction :




(a)   Dig a hole 4 ft X 4 ft X 4 ft




(b)   Ensure the rubbish pit  is at least 100 FEET away from any  natural water source used for cooking or drinking.

      

(3)  Operation :

            

(a)  Spread small amount of garbage a little  at a time into  the pit and cover with a layer of dirt.

            

(b)   Continue spreading layers of garbage and dirt until the pit is half full or two feet from ground level.

       


(c)  Cover the pit with one foot of dirt, if available spread a layer of lime, then continue to cover the pit packing earth in successive three inch layers until mounded one foot above ground level

           

(d)  Post a sign stating, closed garbage pit and date (except in combat).

9.  OPERATIONS IN A CONTAMINATED AREA                  

a.  In general, food is not prepared or served in an environment contaminated by nuclear, biological or chemical agents.



(1)   Field Messes must be moved to uncontaminated areas.



(2)   Decontaminate equipment and subsistence before food service operations are resumed.


b.  In exceptional situations, it may be necessary to serve food in a contaminated environment.  The method of feeding Marines in such an environment depends on the type and extent of the contamination and on the availability of collective protective shelters.



(1)  Feed about 25 percent at a time



(2)  The other 75 percent should maintain protective measures.

10.  SUBSISTENCE DECONTAMINATION



a.  Food must be protected from NBC. contamination.

        

(1)  Consuming contaminated food may cause:

              

(a)  Illness

              

(b)  Injury

              

(c)  Death

        

(2)  Decontamination is often a difficult and time consuming process.

 
b.   Subsistence supplies can be contaminated by:

         
(1)  Nuclear agents

         
(2)  Biological agents

         
(3)  Chemical agents


c.  Contaminated subsistence must be destroyed.


d.  Subsistence that is packaged in cans or other sealed containers are less prone to contamination, however, packaging must be air tight.


e.  Unpacked subsistence, such as fresh fruit, vegetables and fresh meat can be protected from fall out by putting them in sealed, air tight containers.



(1)  Insulated food containers and refrigerators are excellent protection  from fall out.



(2)  Other containers such as trucks with covered cargo beds, vans, and embark boxes offer some protection.



(3)  Covering items with canvas or plastic sheets will make decontamination efforts easier.


f.  Stringent sanitation procedures in preparing and serving of subsistence supplies will reduce contamination.

11.  DETECTING CONTAMINATION

a.  Decontaminate containers before opening them.


b.  Subsistence can be protected by placing it in  sealed air tight containers.


c.  Subsistence supplies that are thought to be contaminated by nuclear fall out, radiation, biological, or chemical agents must be inspected.


d.  Check the subsistence for obvious signs of spoilage such as slime, discoloration and odor.


e  Keep in mind that contaminated subsistence may also smell, look and taste normal.


f.  There are certain procedures to follow when subsistence supplies have been contaminated by radioactivity.



(1)  Except in rare cases of induced radiation, subsistence in cans or other sealed containers are not in danger of radiological contamination.



(2)  The contamination will be limited to the outer surface of the sealed containers.




(a).  Decontaminate the outer surface by removing the outer packaging or by washing or scrubbing the container under uncontaminated running water.

                  
(b)   Make sure the water is not contaminated.


g.  Decontaminate potatoes and hard-skinned fruits and vegetables by:



(1)  Washing or scrubbing them under uncontaminated running water.



(2)  Peeling or scraping them.


h. Decontaminate meat and poultry by:



(1)  Brushing off all visible dirt.



(2)  Washing is not recommended (water may be contaminated).



(3)  A thin layer may be stripped from the surface of meat or poultry.  After the outer layer is removed from the food check with a radiac set.


i  Prepared food in open containers probably will be contaminated.  The contaminated food should be buried or disposed of as determined by designated medical personnel.


j  Procedure for decontamination of  biologically tainted subsistence.



(1)  Decontaminate containers contaminated with toxins in the same manner as those contaminated with chemical agents.



(2)  Be sure to decontaminate the threads of the jars with screw caps before the caps are removed.



(3)  Cooking Method of Biological Decontamination

                            (a)  Food contaminated by germs can be made safe by peeling, paring or by heating (cooking).




(b)   Heating is the best way to decontaminate biologically contaminated food.  Thorough cooking reduces contamination to a safe level.



(4)  Wash the equipment with a strong (5 to 10 percent) hypochlorite bleach solution.

Chapter 3:

M-1959 Field Range Outfit / M-2 Burner Unit
1.  LEARNING OBJECTIVES:  

a.  Terminal Learning Objective:  :  3381.17.4  With the aid of references and in a field mess environment, given a M-2 Burner Unit, a M-1959 range outfit, an accessory pack and fuel, provide a heat source for the M-1959 field range outfit in accordance with TM 10-7360-204-13&P  (01.17.04)

b.  Enabling Learning Objectives:


(1)  With the aid of reference and in a field mess environment, given a M-2 Burner Unit, a M-1959 range outfit, an accessory pack, identify the component parts of the M-1959 Field Range Outfit in accordance with TM 10-7360-204-13&P.  (01.17.04a)



(2)  With the aid of references and in a field mess environment, given a M-2 Burner Unit, a M-1959 range outfit an accessory pack and fuel, ignite the M-2 Burner in accordance with TM 10-7360-204-13&P.  (01.17.04b)



(3)  With the aid of references and in a field mess environment, given a M-2 Burner Unit, a M-1959 range outfit, an accessory pack and fuel, stop the M-2 Burner in accordance with TM 10-7360-204-13&P  (01.17.04c)



(4)  With the aid of references and in a field mess environment, given a M-2 Burner Unit, a M-1959 range outfit, an accessory pack and fuel, disassemble the M-2 Burner in accordance with TM 10-7360-204-13&P. (01.17.04d)


(5)  With the aid of references and in a field mess environment, given a M-2 Burner Unit, a M-1959 range outfit, an accessory pack and fuel, reassemble the M-2 Burner in accordance with TM 10-7360-204-13&P. (01.17.04e)



(6)  With the aid of references and in a field mess environment, given a M-2 Burner Unit, a M-1959 range outfit, an accessory pack and fuel, perform preventive maintenance on the M-2 Burner in accordance with TM 10-7360-204-13&P.  (01.17.04f)



(7)  With the aid of references and in a field mess environment, and given a complete M-1959 Field Range Outfit, position the M-2 Burner Unit for roasting, simmering, deep fat frying, grilling and baking in accordance with TM 10-7360-204-13&P  (01.17.04g)
2.  IDENTIFY THE COMPONENT PARTS OF THE M-1959 FIELD RANGE

a.  The field range outfit consists of three main component parts:



(1)  A field range cabinet



(2)  The necessary cooking utensils



(3)  A heat source, the M-2 burner unit.


b.  The field range outfit is designed to feed 50 Marines per field range.


c.  An accessory pack is designed to support the field range outfit for an extended period of time.  The field range outfit completely assembled weighs approximately 295 pounds (WITH MOUNT OUT BOX).


d.  Cabinet:  The M-1959 field range cabinet has a hinged hood.



(1)  The cabinet has a lifting handle on each side  which enables the cooks to carry the cabinet.



(2)  The cabinet has a spring loaded upper and lower latch pin and a junction bracket which allowed the cabinets to be locked together during transit.



(3)  There are vent holes which provide air to operate the heat source and to supply ventilation to cool the heat source.



(4)  The front door is locked by a door latch that supports the front door when opened to allow cooking pots and cradle to slide out on the door for easy access.



(5)  The M-1959 field range cabinet has two positions in which the M-2 burner unit can be placed.



(6)  As you can see on the front door you have a small door for ease in operating the M-2 burner unit while in the cabinet.  Remember while the unit is in the top position these small doors must remain open.


e.  List of cooking utensils:

       ITEM #          NOMENCLATURE                                   QTY

 (1)        Pot, Cooking 15 Gal

1


 (2)        Pot, Cooking 10 Gal

1


 (3)        Pan, Baking & roasting Shallow
1


 (4)        Cradle, Cook Pot

1


 (5)        Dipper



1


 (6)        Ladle



1


 (7)        Skimmer



1


 (8)        Turner, Food


1


 (9)        Peelers, Potato, Hand

3


(10)        Measuring Set, Spoon

1


(11)        Knife, Paring


2


(12)        Knife, Boning


1


(13)        Knife, Cooks


1


(14)        Knife, Steak
                                                    1


(15)        Spoons, Basting                                                     
2
        
(16)        Fork-Food

                            2


(17)        Protector, Arm, Short

1


(18)        Protector, Arm, Long

1


(19)        Pan-Rectangular

2


(20)        Cover, Cook Pot

2


(21)        Plate, Splash

                            1


(22)        Pan, Baking & Roasting, Deep
1


(23)        Warmer, Adapter

1


f.  M-2 Burner Unit:  The burner unit is the only source of heat you can use in the field range.  Later in this period of instruction  we will discuss its operation.



(1)  Frame:  The frame is constructed of aluminum tubing.



(2)  Top Shield:  The primary use of the top shield is to reflect the heat upwards and away from the fuel tank to help reduce pressure build up.



(3)  The Generator:  The generator is located along the top of the unit and is made up of the generator and the generator valve.




(a)  The generator is a steel tube packed with steel wool and is used to purify and vaporize the fuel.  The generator assembly will operate between 450 and 500 hours under normal conditions.




(b)  The generator valve consists of a stem valve, retaining ring, gland, packing and packing nut.  When the generator valve is open, hot vapors are forced through the  generator and into the mixing chamber.  The force of vapors creates a suction which causes primary air to be drawn into the unit through the air shutter assembly.  This valve serves to regulate the height of the flame and to extinguish the M-2 burner unit.



(4)  The Burner:  The burner is located beneath the generator and is used to evenly distribute the flame and is held in place by the burner head bolt.



(5)  Bottom Shield:  Directly beneath the burner is the bottom shield that covers the tank assembly and is used primarily to reflect heat from the tank assembly.



(6)  The Preheater:  The preheater assembly consists of a preheater cup, preheater generator, preheater valve, and orifice cleaner is located in the upper right corner at the front of this unit.




(a)  The preheater is used to preheat the generator prior to lighting the unit.




(b)  The preheater valve is made up of the knob, packing nut, gland and packing, retaining ring and valve stem.




(c)  The orifice cleaner is attached to the preheater assembly and is used to clean the opening in the preheater valve.



(7)   The Air Shutter:  The air shutter assembly is located in the center front of the M-2 burner unit and consists of the air shutter-mixing chamber assembly.




(a)  Adjusting the air shutter assembly regulates the amount of primary air entering the mixing chamber, which affects the color of the flame.  A sea green flame is the desired color flame.




(b)  The mixing chamber is located behind the air shutter and is where pressurized fuel and primary air are mixed prior to burning at the burner head.



(8)  Air Pressure Gauge:  The air pressure gauge is located on the fuel tank of the burner unit.  It is in the upper left hand corner of the unit and indicates the amount of air pressure in the unit.  The operating pressure is 6-20 pounds per square inch (PSI).



(9)  Safety Valve Device:  The safety valve device is located behind the air pressure gage and is designed to release if the fuel tank pressure exceeds approximately 60 PSI.




(a)  The safety device is stocked in kit form with instructions for proper procedures of installation.




(b)  The application of the safety valve device is optional as an added safety feature and is not a mandatory requirement.



(10)   The Air Input Valve:  The air input valve stem is also located on the tank assembly and is used to allow air to be pumped into the tanks.  Once the air is pumped into the tanks it is retained by the valve stem.



(11)  Tank Assembly:  The tank assembly can be either:  A two tank burner unit connected together or a single U-shaped tank.  The fuel tank will hold about eight quarts of fuel with a consumption rate of approximately 1/2 gallon per hour during normal operating conditions.



(12)   Spare Generators:  Each M-2 burner unit comes with two spare generators and a preheater shield.  The preheater shield is used to cover the generator during preheating to contain the flame for preheating the generator.  The spare generators are used to replace the main generator on the unit should it become worn out or defective.


g.  The Accessory pack is designed to support the field range outfit for an extended period of time.  The table of allowance is one Accessory pack for every four M-1959 Field Range Outfit.  The component parts of the Accessory Pack consist of:  

       ITEM #          NOMENCLATURE                                    QTY

 (1)

 RACK SET, BAKE

1


(10)

SCRAPER, BAKER'S

1


(11)

OPENER, CAN

1


(12)

ROLL, CUTLERY

1


(13)

SCREWDRIVER, FLAT

1


(14)       
CHEST, TOOL

1


(15)      
STONE, SHARPENING

1


(16)             PUMP, INFLATING

1


(17)             WRENCH, ADJUSTABLE CRESCENT
1


(18)     
ANTISEIZE, COMPOUND
1


(19)             BRUSH WIRE

1


(20)             LUBRICATING OIL, GEN

1


(21)             CLEANER, BURNER, SLOT
1


(22)            CAN, FRICTION TOP

1


(23)            EXTINGUISHER, FIRE

1


(24)            BUTCHERS, STEEL

1


(25)           CHAIN, TIE IN, LEFT

1


(26)           WHIP, EGG

1


(27)           CHAIN, TIE IN, RIGHT

1


(28)           BLADE, BUTCHER'S HAND
1


(29)           SAW, BUTCHERS

1


(30)          GENERATOR, PREHEATER
4


(31)          WRENCH, ASSEMBLY

1


(32)          CUTTING BOARD

1

3.  POSITION OF THE M-2 BURNER UNIT AND COOKING UTENSILS IN THE M-59 FIELD RANGE CABINET.

 
a.  The Cabinet has two positions for the M-2 Burner Unit. 

   

(1)  Upper position.  When the M-2 Burner is placed in this position, the slide shutter located in the front door must stay open.



(2)  Lower position.  When the M-2 Burner is placed in this position, the burner unit retainer bar located in the bottom front of the cabinet can be used to hold the unit in place.

   
b.  Position of Cooking Utensils in the Field Range Cabinet.

  

(1)  Boiling (SIMMERING) is accomplished in either the ten or fifteen gallon cooking pot when placed in the cradle for support.  The ten gallon pot can be placed inside the fifteen gallon pot for use as a double boiler in the preparation of foods that should not be cooked with direct bottom heat, such as creamed corn or puddings.  The M-2 Burner Unit is placed in the lower position.



(2)  Roasting is accomplished in the roasting pan when it is placed on the top rail of the cabinet.  The M-2 Burner Unit is placed in the bottom position.

   

(3)  Roasting And Simmering can be accomplished at the same time.

   

(4)  Deep Fat Frying is accomplished in the roasting pan when it is placed on the top rail of the cabinet.  The M-2 Burner Unit is placed in the upper position, slide shutter must be open.



(5)  Grilling is accomplished in the roasting pan lid when it is placed on the top rail of the cabinet.  The M-2 Burner Unit is placed in the upper position, slide shutter must be open.




(a)  When deep fat frying or grilling the arm protectors must be use.



  
(b)  The long arm protector is placed on the front and the short arm protector on the side where you are working.

 

(6)  Baking is accomplished by turning the cabinet into an oven or utilizing the roasting pan, roasting pan lid and rectangular pan.




(a)  To turn the cabinet into an oven attach the baking racks the comes with the Accessory Pack to the cabinet, place items to be baked in a rectangular pan, keeping in mind the sheet pan has to be rotated during baking.  The M-2 Burner is placed in the lower position.




(b)  To bake utilizing the roasting pan, place the roasting pan on the top rail of the cabinet, place the rectangular pan with items to be baked inside the roasting pan, covering it with the roasting pan lid.  The M-2 Burner Unit is placed in the lower position.



(7)  Broiling is the only method of cooking that can not be perform in the M-1959 Field Range Outfit, because it required heat from the top.  The M-2 Burner Unit was not designed to operate upside down.

4.  SERVICING AND CLEANING THE M-1959 FIELD RANGE CABINET

a.  The servicing and cleaning of the cabinet is a simple but important job.  The cabinet must be kept as mechanically efficient as the burner unit for peak performance.


b.  The first step in servicing, must always be to inspect the cabinet for any defects.



(1)  The structure of the cabinet should be check to ensure that it is free of holes, dents and broken welds.



(2)  The rails must be checked to ensure they are straight, not dented, and firmly welded into the cabinet.



(3)  All parts that may be considered moving parts are to be lubricated with light lubricating oil to ensure proper functioning.




(a)  Some of these parts are hinges, handles, and rollers.  Keep in mind all movable parts require lubricant.




(b)  The rails within the cabinet should be lubricated with antiseize compound to make it easy to slide the cradle with the cooking pot and the burner unit in and out of the cabinet.


c.  The Field Range Cabinet is cleaned after each meal, to prevent build up of drippings and food particles.



(1)  The cabinet must be scrubbed with hot soapy water and a stiff bristle brush.



(2)  Clean the cabinet as you go.  If liquids are spilled on the cabinet wipe it off immediately.  Don't allow food particles and liquids to bake onto the cabinet.



(3)  Under no circumstances use abrasives such as a wire brush, steel wool, or emery cloth on the sheet metal or aluminum alloy.  To do this would mar the finish.



(4)  Rinse the cabinet thoroughly with hot clear water and dry.

5.  STARTING THE M-2 BURNER UNIT.  

                      

a.  In the initial preparation stage, before anything is done to the unit, you should check:



(1)  To make sure no one is smoking in the area



(2)  There is no open flame in the immediate area.



(3)  Make sure you have fire extinguisher near by in case a fire starts in the unit you are lighting.



(4)  Make sure you check and make sure all valves are closed.


b.  Place the unit in a vertical position with the front facing upward.


c.  Slowly remove the filler cap from the tank assembly to  release the air pressure within the tank.


d.  Fill the tank with two gallons of gas.  (NEVER OVER FILL THE TANK.  YOU MUST ALLOW FOR FUEL EXPANSION ONCE THE UNIT BECOMES HEATED.)



(1)  The tank should be as full as possible at all times when operating under extreme conditions, but not to exceed two gallons. This will prevent accumulation of moisture in the fuel tank.  Keep the tank filled in rainy or humid conditions.



(2)  The M-2 burner should never be filled while the unit is hot.


e.  After filling the tank and ensuring the filler cap has been replaced tightly, return the burner unit back to the horizontal position and attach the air pump to it.



(1)  Pump air into burner, pressure gauge should indicate 6-8 pounds per square inch.



(2)  Apply a soapy water solution to all connections to check for leakage.  If a leakage is present a bubble will appear.



(3)  At high altitudes, the pressure gauge should be checked frequently.



(4)  During extreme heat the tank pressure should be three to five pounds per square inches.


f.  At this point the actual starting procedures begin by:



(1)  making sure you have a preheater shield.



(2)  Now rotate the orifice of the preheater two or three  times in either direction to clean the opening in the preheater.  Ensure the orifice cleaner is positioned in the down position.



(3)  Place lighted match close to the bottom of the preheater head and turn preheater valve 1/4 turn counter clockwise and ignite.  Allow to burn 5 to 7 seconds or until the flame is blue in color and the flame burns evenly.  Turn preheater valve fully counter clockwise.



(4)  Place preheater shield over preheater and generator.



(5)  Allow preheater to burn 10 minutes or until back of generator is hot to the touch.



(6)  adjust the air shutter until it is opened approximately half way.



(7)  slowly open the generator valve.  Ignition should take place before the valve is fully opened.



(8)  Once you have a flame on the burner head turn off the preheater, remove the preheater shield and open the air shutter all the way.



(9)  Go around to the rear of the unit, lift up the rear of the unit to a 45° angle, drain into a hazmat approved container for 15 seconds.  Wipe up any excess fuel with a rag or paper towel that may have remained on the burner unit.  Dispose of wiping material in accordance with local hazmat regulations.



(10)  adjust your air shutter until you have a sea green flame.



(11)  To stop the M-2 Burner Unit, turn the generator valve to the off position and close the air shutter all the way.

6.  MAINTENANCE CHECKS TO THE M-2 BURNER.



a.  The preventive maintenance checks are a vital necessity in keeping the burner unit in a peak operating condition at all the times.


b.  The first step in preventive maintenance is to inspect all  parts for defects.



(1)  Filler Cap.  Check the threads on the filler cap to ensure they are not stripped.  Inspect the filler cap gasket to ensure it is not worn, pinched or cracked.  Clean the filler cap with cleaning solvent and a wire brush.  The filler cap is made of brass, brass is a soft metal.  Soft metal that comes in contact with a hard metal is less likely to produce a spark.  If damaged, replace the filler cap gasket and/or filler cap.



(2)  Top Shield.  The primary function of the top shield is to reflect heat from the fuel tank, and secondly to prevent the remainder of the burner unit from becoming soiled.  Check for cracks and warps, clean the top shield with hot soapy water and stiff bristled brush, rinse and air dry.  If damaged replace the top shield.



(3)  Generator Assembly.  The primary function of the  generator assembly is to  purify and vaporize liquid fuel.  Check the generator for cracks or dents.  If any of these are present replace the generator.


(4)  Preheater Assembly.  The preheater assembly may be disassemble for cleaning and repair.  This can be accomplished by removing the preheater head and the generator valve by turning them counter clockwise.




(a)  It may be necessary to disassemble the preheater valve for cleaning.  In order to accomplish this remove preheater valve knob, packing nut and gland, remove and discard the packing, remove retaining ring, and finally the valve stem.




(b)  After repacking, inspect for leaks between the packing nut and the valve stem, tighten the packing nut only enough to prevent leakage.



(5)  Burner.  Visually inspect the burner.  Paying  particular attention to the partition on the burner arms.  If any are broken or if the partitions are welded together, replace the burner.  Further check for cracks.  In order to clean the burner, clean the slots with a burner slot cleaner and a wire brush.  Wash burner with hot soapy water and rinse with clean boiling water.  Keep in mind that the burner evenly distributes the flame and should any slots be clogged or partitions broken, a hot spot will occur while cooking.



(6)  The Fuel Pressure Gauge.  Inspect for dents and broken glass.  Check during operation, if the indicating stem should fail to register, replace the fuel pressure gauge.



(7)  Bottom Shield.  The primary function of the shield is to reflect heat away from the tank.  Check for cracks and dents.  Clean with hot soapy water and air dry.  Clean the bottom shield daily to prevent the buildup of food particles which will cause the shield to retain rather than to reflect the heat.



(8)  Air Control Shutter and Mixing Chamber.  The air shutter and mixing chamber assembly can be disassembled for cleaning and/or repair.  To accomplish this you must;




(a)  Remove the two screws the hold the air control shutter to the opening of the mixing chamber.  On the new models of the M-2 Burner it is necessary to remove the burner bolt bushing from the mixing chamber.




(b)  Remove the nut and lock washer located underneath the support.  Now remove the mixing chamber from the unit .




(c)  Check for cracks and bends, and clean the tar deposits from the air control shutter and mixing chamber with cleaning solvent and a wire brush.




(d)  Reassemble the air shutter and mixing chamber, applying a few drops of lubricating oil to the face of the air shutter to facilitate ease in adjusting.



(9)  Air Valve.  The air valve should be checked during operation for leakage.  In most cases the input valve stem only needs to be tightened.



(10)  Fuel Feeder Tube.  The fuel feeder tube is designed to channel or feed fuel from the tank through the rear of the generator assembly.  Visually checks for cracks or bends.



(11)  Fuel Tank.  The fuel tank is  "U"-shaped.  Inspect for damaged seams, dents, and cracks.  Check the bottom of the tank for pin holes and wear.




(a)  Remove the drain plug and brass washer on the rear of the tank.  Inspect and flush the tanks with cleaning solvent on a monthly basis.




(b)  Replace the brass washer and the drain plug after flushing.  Ensure the brass washer isn't lost as it is required in order for the plug to seal when tightened.  DO NOT REPLACE THE BRASS WASHER WITH A STEEL WASHER.




(c)  Ensure operation and maintenance decals are readable on the fuel tank.




(d)  Wipe down the tank with cleaning solvent.  This completes the maintenance required for the M-2 burner unit.

7.  PROCESS OF INSTRUCTION.




a.  Before we can disassemble , perform maintenance checks, and reassemble the M-2 Burner Unit we must understand the instructions.



(1)  Instruction can be given in oral or written form

  

(2)  Written instruction will be in the TM 10-7360-204-13&P.  The Technical Manual not only contains maintenance instructions it additionally provides a  troubleshooting chart.  This states the probable cause of a malfunction, along with corrective.



(3)  Additionally, there are maintenance and operating decals located on the tank of the M-2 Burner Unit.


b.  You must read these instructions and make sure you understand them.


c.  In order to keep the M-1959 Field Range Outfit in good operational condition, preventive maintenance check and service must be accomplished on at least a quarterly basis.



(1)  A quarterly interval is equal to three calendar months or two hundred and fifty hours of operation whichever comes first.



(2)  This maintenance to includes the equipment in storage in the warehouse. 



(3)  Weekly and daily preventive maintenance are also required.

8.  DISASSEMBLY OF THE M-2 BURNER UNIT.  

        
a.  Before disassembly:



(1)  The M-2 Burner Unit must be completely cooled.



(2)  Must be placed in a vertical position to release the air pressure by           slowly opening the filler cap. 


b.  Now we proceed to disassemble the M-2 burner



(1)  Remove the top shield by unhooking the four retaining springs that hold the top shield in place.



(2)  Remove the generator by using an adjustable wrench and loosening the hex nut that attaches the rear of the generator to the fuel tank.  Pull slightly forward on the front of the generator until the orifice nut clears the hole in the air shutter assembly.  Now remove the generator.  Remove the spare generators.



(3)  Now the burner can be removed by removing the burner bolt.  Remove the bolt by using the adjustable wrench and turning the bolt counter clockwise until it clears the burner.  You can now lift the burner from the top of the mixing chamber.



(4)  Remove the preheater assembly by turning it counter clockwise. (REMOVE ONLY WHEN NOT WORKING PROPERLY)


(5)  Now remove the bottom shield by removing the screws in each corner.  To do this use a flat head or Phillips screw driver and turn the screws counter clockwise.  (BE CAREFUL NOT TO DROP OR LOSE THE SCREWS.)



(6)  Remove the safety device connecting the fuel pressure gauge to the mixing chamber by utilizing the adjustable wrench.   Now remove the fuel pressure gauge by turning the gauge counter clockwise.  (REMOVE ONLY WHEN NECESSARY)



(7)  Remove the air control shutter and mixing chamber by removing the two screws that hold the air control shutter and mixing chamber assembly in place on the aluminum tubing frame.



(8)  The air valve can be removed by turning it counter clockwise.  (THE AIR VALVE IS ONLY REMOVED WHEN A MALFUNCTION OCCURS)



(9)  Now you are ready to remove the fuel feeder tube from the fuel tank.



(10)  The last part to be disassembled will be the fuel tank from the aluminum tubing frame.   Accomplish this by removing the screws that hold the tank in place to the frame .

9.  ASSEMBLY OF THE M-2 BURNER UNIT.



a.  Fuel Tank.  Attach the fuel tank to the frame with the four screws that hold it in place.


b.  Fuel Feeder Tube.  Place the fuel feeder tube in the rear of the tank.


c.  Air Valve.  Replace the air valve, being careful not to strip the threads.


d.  Air Control Shutter and Mixing Chamber.  Replace the air control shutter and mixing chamber assembly.  Do not tighten the screws that secure it to the aluminum tubing frame at this time.


e.  Fuel Pressure Gauge.  Now replace the fuel pressure gauge.  Tighten only until resistance is met.  Now the safety device can be attached from the fuel pressure gauge to the mixing chamber.


f.  Bottom Shield.  Replace the bottom shield and the four screws that hold the shield in place to the spare generator support straps.  Tighten the screws until just snug.  Be careful not to strip the screws.


g.  Preheater Assembly.  The preheater assembly can now be put in place.  As with other threaded parts be careful not to cross thread the threads.


h.  Burner.  The burner is ready to be put in place.  Make sure the longest arm of the burner is placed closest to the preheater assembly.  This is necessary for proper ignition of the burner from the preheater after preheating the generator.



(1)  When tightening the burner bolt, apply a light coat of antiseize compound to the threads of the burner bolt, tighten only until resistance is met.  This bolt should only be finger tight.  Continued tightening will cause the bottom of the mixing chamber to be drawn up and bend.



(2)  On the newer models the burner bolt bushing will have to be attached to the support bracket prior to putting the burner in place.  The burner bolt is then attached to hold the burner in place.  Follow the same procedures in tightening as was mentioned before.


i.  Generator Assembly.  When putting the generator assembly back in place, position the orifice nut of the generator valve in the opening of the air control shutter and attach the rear of the generator to the tank.



(1)  At this time pull forward on the air shutter mixing chamber assembly to ensure the face of the air shutter and mixing chamber is flush against the orifice nut of the generator valve.



(2)  Tighten the screws that hold the mixing chamber in place to the aluminum tubing frame.



(3)  Check the hex nut at the rear of the generator assembly that attaches the generator to the tank to make sure it is tight.


j.  Top Shield.  Finally the top shield can be positioned in place.  Hook the four retaining springs that hold the shield in place at the four corners of the frame.  Now the burner is assembled, ready for filling with two and one-eight gallons of fuel.

Chapter 4:

Field Mess Tent 

1.  LEARNING OBJECTIVES:


a.  Terminal Learning Objective:  33.81.17.10  With the aid of references and in a field environment, given a General Purpose (GP) Medium Tent, field expedients for serving line, insulated food containers, vacuum jugs and other field food service equipment and prepared menu items, set up a serving line in accordance with NAVMC 1017.  (01.17.10)


b.  Enabling Learning Objectives:



(1)  With the aid of references and as a member  of a team, given all the component parts of a GP medium tent and necessary tools, erect a GP medium tent in accordance with FM 20-15.   (01.17.10a)



(2)  With the aid of references and as a member of a team, given all the component parts of a GP Medium Tent and the necessary tools, strike a GP medium tent in accordance with FM 20-15.    (01.17.10b)



(3)  With the aid of references and as a member of a team, given a GP Medium Tent and food service equipment, position field mess equipment inside a GP medium tent in accordance with FM 10-23 and SHO, BFSC 0405.   (01.17.10c.)

2.   DIMENSIONS AND COMPONENT PARTS OF THE TENT:


a.  There are three different sizes of the general purpose tent: small, medium and large.



(1)   The one that is designed to be used for the field kitchen is the general purpose medium tent.

          
(2)   The general purpose tent (medium) is a rectangular, hip roof, pole supported tent consisting of eve poles, door poles, center upright poles, ridge pole and a liner.  The dimensions are as follows:




(a)  Ridge Height         10 Feet

         

(b)  Eve Height           5 feet 8 inches




(c)  Length                  32 Feet 8 Inches




(d)  Width                   16 Feet




(e)  Floor Area           228 Square Feet




(f)  Tent Weight         269 Pounds




(g)  Liner Weight       100 Pounds

         

(h)  Poles and Pins   200 Pounds

                   

                       569 Pounds TOTAL WEIGHT


b.  It is very important that you inspect and inventory the  components prior to erecting the tent.  The component parts consist of:

        

(1)  The tent, which provides the NSN and nomenclature and are located on the instruction flap on the front of the tent.

        

(2)  28 - 24 Inch Pins.

        

(3)  48 - 16 Inch Pins.

        

(4)   4 -  6 Foot  2 Inch Upright Door Poles.

        

(5)   1 - 17 Foot Ridge Pole (telescopic).

        

(6)  10 -  5 Foot 8 Inch Eve Poles.

        

(7)   2 - Ten Foot 3 Inch Center Upright Poles.

        

(8)   2 - Guy Lines.

2.  SAFETY PROCEDURES


a.  Site Clearing Precautions



(1)  It is important to clear the ground and area of all debris, dead tree limbs and underbrush.



(2)  When clearing areas, some type of sharp tool will be used to cut down small trees and underbrush.



(3)  When demonstrating the use of the ax or the pick make sure you stress safety because if someone is in the way they could get hurt.



(4)  Carelessness could result in the loss of a foot or leg and manpower.


b.  Dangers from tent poles



(1)  Always stress safety when driving the tent pins or carrying the tent poles.  Don't carry too many tent poles at one time.  Try to watch both ends of the poles to avoid hitting anyone.

        

(2)  When raising the tent there is a ridge pole 17 feet in length which is very cumbersome to handle.  If the pole falls, tell everyone to clear the way and don't try to catch it.


c.  Precautions when handling the tent

        

(1)  Never drag or walk on the tent as this may cause the tent to tear and, soil it.

        

(2)  Stress that the parts and accessories of the tent are used for their intended purpose.

       

(3)   When packing the tent for shipping ensure all the components are included.  It would be very difficult to erect a tent if a 10 foot 3 inch upright center pole was missing.  

4.  PROCEDURES FOR PITCHING TENTS:



a.  Select and clear the site. 


    
(1)  The ground must be cleared prior to erecting the tent.

        
    
(2)   Clear the ground of all debris and hanging obstacles such as limbs, branches from trees and underbrush.


b.  Select four men who can devote approximately forty minutes to pitching the tent.


c.  Lay out the tent and assemble the various poles to the tent.  This provides a physical inventory of all component parts.

   
d.  Remove the tent from its cover and spread the tent on the ground.

        

(1)  On the window flap that is located at one end of the tent will be a flap stop that reads care and maintenance.



(2)  This panel provides erecting instructions and the nomenclature of the tent.

   
e.  Assemble the poles to erect the tent.

        

(1)   The ridge pole comes in three sections, these sections are joined by a metal band attached to the two sections, the beveled end of the other section slides into the metal bands.

        

(2)   The three sections are secured together by four bolts that go through the bands.  Tightening these bolts secures the sections together.

        

(3)   The two upright center poles (10 ft 3 in ) come in two sections.

        

(4)   To assemble the upright center poles, insert the  end of the other section without the band into the section that has the metal band on one side.

  
f.  Unfold the tent in its rectangular position with the sides extended.  Once this is accomplished, follow the steps below:


g.  Erect the tent

        

(1)  Close the curtains that make up the doors and fasten the wooden toggles to the loops that lock the door in place.

        

(2)  Close the side fasteners at each corner being extremely careful not to jerk or pull the side fasteners unnecessarily.

        

(3)  Fold the ends and the side walls up to the eves and fold under the tent.

        

(4)  Drive a 16 inch wood pin at each corner.

        

(5)  Attach the corner foot stops to the corner pins. (use a 19 inch aluminum pin in cold weather)


`   
(6)  Place the 24 inch corner eve long pins 5 feet 8 inches from the corner wall poles.

       
   
   
(a)   To do this place the corner wall poles at a 90 degree angle away from the tent.

           
  
(b)   Twelve inches away from the corner wall poles place and drive the 24 inch corner eve pins in the ground at a 60 degree angle toward the tent.

        

(7)  Five feet from the 24 inch pins drive the 24 inch guy line pins.  Repeat at the opposite end of the tent.

        

(8)  Place the 5  foot 8 inch wall poles and the 6 foot 2 inch door poles in position 90 degrees out from the walls and ends of the tent.

        

(9)  At this point stretch a cord from corner pin to corner pin to align the wall poles.  At 18 inches on each side of the wall poles place the eve line pins and drive them in at a 60 degree angle toward the tent.

       

(10)  For the door pole eve lines measure 12 inches left and right of the door poles, drive in door eve line pins.  Attach the eve lines loosely to the eve pins with the top line to the right and the bottom line to the left.

       

(11)  Slide the poles to the inside of the tent and insert the spindles through the grommets and the eve lines.

       

(12)  Now the tent walls can be raised.  First raise the corner eve poles (one side at a time).  Finally the door poles can be raised to the upright position and the eve lines tightened just enough to hold the door poles up.

       

(13)  Now assemble the 17 foot ridge pole and the 10 foot 3 inch upright center poles.



           (a)  Slide the ten foot 3 inch center poles through the side of the tent and the 17 foot ridge pole through the end of the tent.




(b)  Now connect the 10 foot 3 inch upright center poles to the ridge pole.

                  

1   Insert the spindles of the center poles into the flat side of the ridge poles. 

                  

2   Slide the spindles of the center poles through the ridge plates in the top of the tent.

                  

3   Reach through the stove pipe openings and attach the guy lines to the spindle of the center poles.

       

(14)  On the inside of the tent with two men assigned to each center pole raise the poles simultaneously to the vertical position.

       

(15)  Attach guy lines to their proper pins and tighten them.

       

(16)  Attach the jumper lines on the inside of the tent to the eve and center poles.

       

(17)  Now drive in the remaining 16 inch pins and attach the foot straps to them.

       

(18)  Trim the tent by straightening all the poles and tightening the eve lines.  Re-tighten all lines which have slipped.

5.  STRIKE, DISASSEMBLY AND STORAGE OF THE G.P. MEDIUM TENT. 

a.  Striking the tent.

        

(1)  Before striking the tent ensure the side fasteners and doors are closed.  Make sure the four corner foot straps are attached to the foot strap pins.  

        

(2)  Remove all the 16 inch foot stop pins from the ground.

        

(3)  Unfasten all eve lines except those at the corners.

        

(4)  Remove the eve line pins from the ground.

        

(5)  Remove all the eve poles except those at the four corners.

        

(6)  Remove the long guy lines and their pins.

        

(7)  With a man at each center pole and a man outside holding the guy lines at each end of the tent, gently lower the center poles to the ground.

        

(8)  Disconnect the center poles from the ridge pole and remove the center poles and ridge poles from the tent.

        

(9)  Disassemble the ridge pole and the center poles.

       

(10)  Remove the 8 corner eve lines and remove their pins.

       

(11)  Remove the corner poles and remaining corner foot stop pins.


b.  Folding the tent

   

(1)  Close and secure doors and stove pipe openings.



(2)  Open corner side fasteners.

        

(3)  Spread the tent out flat with the outside up.

        

(4)  Coil the guy lines and place them on the tent roof.

        

(5)  Fold the end walls, and side walls over the eve line on the tent hood.



(6)  Sweep dirt from the tent after each fold.

       

(7)  Fold the ends of the tent toward the center, making 6 foot folds.  Fold one end of the tent over the other.

6.  POSITION OF FIELD MESS EQUIPMENT INSIDE A G.P. MEDIUM TENT 

a.   In placing equipment inside the G.P. Medium tent or field kitchen we must find out what type and the quantity of equipment is required to accomplish the mission.   Some of the factors that are going to determine the quantity and type of equipment and its  location are:

         
(1)   Number of personnel subsisting.

         
(2)   Number of days of operation.

         
(3)   Weather

    
b.   The table of field mess equipment ratio is:


     
(1)   One M-1959 Field Range Outfit for fifty Marines.

   
       
(2)   One Accessory Pack for two  M-59 Field Range Outfit.


       
(3)   One Insulated Food Container for twenty five Marines.

               
(4)   One Vacuum Jug for twenty five Marines.

  
c.  When planning the layout of the equipment, you should draw a diagram to show where each piece of equipment will be placed. This is called the diagram of the layout .

 
     
(1)  In the diagram shown on the handout you will notice where the M-1959 Field Range Outfits are placed.


     
(2)  The other equipment includes preparation tables, storage racks, serving lines, etc....



(3)  The preparation tables are improvised equipment.  They do not come with the component parts of the M-1959 Field Range Outfit.

          

(a)   Usually the crates in which the M-1959 Field Range Outfit is stored will be utilized for preparation tables.

          

(b)   The improvised tables will make preparation easier and you will have better sanitation .

          

(c)   The storage racks are also made from the M-1959 Field range Outfit crates.  These crates provide an area for storing condiments for use in meal preparation.



(4)   The grills are also improvised pieces of equipment, usually constructed of a boiler plate steel.  The grill provides more cooking space and is a good piece of equipment to have in a field mess operation.

       

(5)   The other pieces of equipment shown are component parts of the M-1959 Field Range Outfit.

      

(6)   Drawing the diagram will give you a good look at where each piece of equipment will be placed in relation to the space available and will save you in time.  It should prevent having to move the equipment around, once it has been placed and aid in determining the best placement in order to provide the best working conditions.


d.   The first big project we will have is to unload the equipment from the vehicles that have delivered the equipment to the field.

        

(1)   This equipment is heavy, do not try to unload a M-1959 Field Range Outfit by yourself, always seek help .

        

(2)   Ease the equipment off the truck and to the ground.

        

(3)   Observe all safety rules while unloading the equipment to prevent someone from being injured.

        

(4)   Unpack equipment before placing it inside the field kitchen.

        

(5)   You will need a hammer or crowbar for this task.  The crates are made of plywood and nailed shut for storage or transport.  In some Marine Corps Units hinges, hasp and locks are utilized to make the task easier.  Don't forget the keys.

        

(6)   Extreme care must be exercised when opening the crates to prevent damage to the crate.

        

(7)   Remove the M-1959 Field Range Outfit from the crate.



(8)   Open the units before placing them in the tent so that you can see where each piece of equipment will go.

        

(9)   Now the empty crates can be used for serving lines, preparation tables, condiment racks, storage racks, etc....

       

(10)   After all pieces of equipment have been unloaded and unpacked, they are placed inside the mess tent or field kitchen in accordance with the diagram that you prepared.

         

(a)  All equipment should be placed where it will be in the most practical working position. 

         

(b)  The placement of the field ranges (Area #1) will be the most dominant factor in your diagram because:

                  

1  In the summer months the field ranges should be placed in the center of the tent.  This will allow the heat from the ranges to rise and filter out the air vents and the ends of the tent.

                  

2  In cold weather the field ranges should be placed along the side walls of the tent to allow the heat to reflect from the top of the tent and be returned to the work area.

         

(c)  The fire extinguishers (Area #2) should be placed close to the field ranges in the case of fire.

                  

1  One fire extinguisher is required for each two ranges.




2  Ensure that all food service personnel are instructed on proper use of the fire extinguishers.

            

(d)   Locate the cook's work tables (Area #3) close to the ranges to permit accessibility to the ranges.

                  

1  These tables should not be placed so as not to interfere with the normal replenishing of the serving line.

                  

2  The cook's worktables can be the folding type or the packing crates for the field ranges can be used for this purpose.

            

(e)  The ingredient rack (Area #4) should be located so as not to interfere with the normal flow of traffic of the cook's preparing the meal.

             

(f)  Locate the trash/garbage cans (Area #5) where they will have easy accessibility for both food preparation and cooking.

            

(g) The salad bar (Area #6) should be located at the head of the serving line.

                

1   This will allow the troops to make their selection of the cold foods first.

                

2   And will also prevent a "bottle neck" in the serving line.

            

(h)  The improvised grill would be the next piece of equipment in line (Area #7).  This will permit all griddle fried foods to be prepared and served as the troops coming through the line.

            

(i)  The serving line should be located next (Area #8).  All hot foods not served from the improvised grill are served from the serving line.

            

(j)  The condiment table (Area #9) should be the last in line to permit the troops to select the condiments they wish without interfering with the normal flow of traffic.

            

(k)  Check the placement of the equipment with your diagram, keeping in mind that the diagram should reflect the location of the equipment.  Each piece of equipment should be where it is most practical.

            

(l)   Normally your subsistence supplies or dry stores are not on the same truck with the equipment.   These supplies are stored in a separate tent .

                 

1   This is to give you more working space inside the tent.

                  

2   Accountability of subsistence is better maintained.
Chapter 5:

Field Mess Serving Equipment 

LEARNING OBJECTIVES:

1.  TERMINAL LEARNING OBJECTIVES:


(a)  With the aid of references and in a field mess environment given field expedients for serving line, insulated food containers vacuum jugs, serving utensils,  set up serving line in accordance with FM 10-23.  (1.17.10)

2.  ENABLING LEARNING OBJECTIVES:


(a)  Without the aid of references and given an insulated food container, identify the component parts in accordance with FM 10-23.  (01.17.02a)


(b)  Without the aid of references and given a disassembled insulated food container, assemble the insulated food container in accordance with FM 10-23.  (01.17.02b)


(c)  Without the aid of references and given a disassembled insulated food container, sanitize the insulated food container in accordance with FM 10-23.  (01.17.02c)


(d)  Without the aid of references and given a vacuum jug, identify the component parts in accordance with FM 10-23. (01.17.02d)


(e)  Without the aid of references and given a disassembled vacuum jug, assemble the vacuum jug in accordance with FM 10-23. (01.17.02e)


(f)  Without the aid of references and given a disassembled vacuum jug, sanitize the vacuum jug in accordance with FM 10-23. (01.17.02f)

OUTLINE:
1.  INSULATED FOOD CONTAINERS

a.  After the food has been placed in the food container, it can be served from the container on the serving line or transported to another location and served from the container.

    
b.  Each insulated food container has the following parts:



(1)  Three 11 1/2 Pint food inserts



(2)  Three insert covers



(3)  Three cover gaskets



(4)  One outer cover gasket


c.  The insulated food container can be used for either hot or cold foods.



(1)  When the insulated food container is to be used for hot foods preheat it with boiling water for about 30 minutes before use.



(2)  If it is to be used for cold foods, use ice to chill the container use for about 30 minutes, before use.


d.  Extreme care should be used in selecting the food items to be placed in the inserts for serving.



(1)  Keep in mind that the food container inserts get hot and will sweat on the inside when any type of moisture is added.



(2)  When items such as hot cakes, french toast or breads are placed in the inserts, they will absorb this moisture and become soggy and impossible to serve.  Therefore, any item that will absorb moisture should not be placed in food container inserts.


        (3)  Only foods that will not break apart when served should be placed in the inserts, i.e., soups, sauces, gravies, sliced roast meats, fried meats or vegetables.

  

(4)  Always use the inserts to hold the food.  NEVER place  foods directly in the food containers for serving.

    e.  The number of insulated food containers required for serving food  in the field is one insulated food container for each 25 individuals fed.

    f.  To ensure that no food borne diseases are transmitted when serving food in the field, all insulated food containers must be thoroughly cleaned after each meal.

       
(1)  Wash all parts with hot soapy water including the gaskets.

      
(2)  Rinse with clear hot water.

      
(3)  Turn insulated food containers upside down on clean tables or racks and air dry.

      
(4)  Place the insert gaskets on the food inserts.  Turn inserts upside down on a clean table to air dry.


(5)  Place outer cover gasket on the food container or table flat side down to air dry.  This will prevent the gasket from warping and losing its shape.  (NEVER HANG ANY OF THE GASKETS UP TO AIR DRY.)

2.  VACUUM JUG


a.   The vacuum jug is used for prepared hot drinks or cold drinks to be served to the troops.  One vacuum jug holds enough beverage to serve 25 people. 

   

(1)  Milk or milk products MUST NOT be put in this container.

   

(2)  Milk by-products will break down the lining of the vacuum jug.  

 

(3) Proper cooling temperature cannot be maintained.

    
b.  Only beverages such as hot coffee, hot tea, iced tea, fruit flavored drinks, to include cold fruit juices, can be put in the jug for serving to the troops.

    
c.  When the jug is to be used for hot beverage it should be preheated with boiling water for about five minutes prior to putting hot beverages in the jug.

    
d.  When it is to be used for cold beverages it should be filled with ice about ten minutes before it is filled with cold beverages.

    
e.  Before any type drink is placed in the vacuum jug it must be thoroughly cleaned and sanitized.

    
f.  After use the vacuum jug must be thoroughly cleaned and sanitized.

    
g.  The three gallon vacuum jug consists of the following parts:



(1)  One vacuum jug cover.



(2)  One vent cap with chain.



(3)  One cover gasket.



(4)  Two handles.



(5)  One bonnet.


(6)  One faucet body with wing nut.



(7)  One wing nut washer.



(8)  One adapter tube.



(9)  One cup seat. 



(10)  One spring.  



(11)  One stem.

    h.  The vacuum jug should be disassembled for cleaning. 

        

(1)  Remove the vent plug by turning it counter clockwise.

        

(2)  Remove the vacuum cover by lifting the handle on each side of the vacuum jug.

        

(3)  Remove the cover gasket from the vacuum jug.

        

(4)  Loosen the faucet body wing nut by turning it counter clockwise, when loose remove the faucet body.  (Do not loose wing nut washer.)

             

(a)  Loosen the bonnet on the faucet body and remove the handle, stem, spring and cup seat.

             

(b)  Remove the cup seat from the stem by pulling it straight up and off.

    
i.  When the vacuum jug has been disassembled, wash all parts in hot soapy water to include the holes in the side of the vacuum jug and the hole in the vacuum cover.

        

(1)  Rinse all parts in clear hot water, allow to air dry.

           
  
(a)  Place the cover gasket back on the vacuum jug to prevent it from losing its shape.

           
  
(b)  Turn vacuum jug upside down to air dry.

       

(2)  Lay all parts on rack or table to air dry.

       

(3)  Reassemble the vacuum jug in reverse order.

                                                       .

3.  SET UP A SERVING LINE IN THE FIELD 

a.  When food is served in the field, procedures used in garrison mess halls should be followed as closely as possible.


        (1)  Emphasis should be put on portion control because the supply of food is limited to the actual needs of the troops.


        (2)  In the field leftovers are not saved.


b.  There are two types of serving techniques recommended for a field operation; the staggered serving line and the one line serving line.


        (1)  The staggered serving line is recommended for two

reasons.




(a)  It speeds up serving because two lines can be served at one time.

         

(b)  It spreads out the troops thereby reducing the number of casualties that could occur if the enemy were to attack.


 
(2)  One Line Serving Line




(a)  If time and the situation permits, the serving line should be set up inside the dining tent or under the kitchen tent to feed the troops as they come in.

         

(b)  This increases serving time because only one line can be used, and the troops are not spread out.

        


(c)  Both types of lines are set up in the same sequence using the insulated food containers for food, vacuum jug for beverages,                                                                     

        


(d)  STATION SEQUENCE

                  

(1)  1st Station - Salads.

                  

(2)  2nd Station - Bread, butter and dessert.

                  

(3)  3rd Station - Potatoes and vegetables.

                  

(4)  4th Station - Meat and gravy.

                  

(5)  5th Station - Beverages.

         (3)  Folding tables or packing crates can be used for a serving line.
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