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BATTERY MAINTENANCE





STUDENT REFERENCES:


TM 9-2320-260-10


TM 9-2320-272-10


TM 9-2320-280-10





TERMINAL LEARNING OBJECTIVE:  Provided with an operational M Series vehicle, required tools and equipment, and references, perform Preventive Maintenance Checks and Services on M Series vehicles, to maintain operability and identify corrective maintenance action per the reference. (3531.02.01)





ENABLING LEARNING OBJECTIVES: 





Provided with an operational M Series vehicle, required tools and equipment, and references, inspect the batteries, to maintain operability and identify corrective maintenance action per the reference.





Provided with an operational M Series vehicle, required tools and equipment, and references, service the batteries, to maintain operability and identify corrective maintenance action per the reference.





1.  SAFETY PRECAUTIONS PERTAINING TO BATTERY MAINTENANCE.      





   Safety precautions must be observed while performing battery maintenance, to prevent injury to yourself or damage to the vehicles.                           





    a.  Battery gases can explode. Do not smoke, allow open flames, or create sparks around a battery. If a battery is gassing or fuming during charging while in the vehicle or connected to a battery charger, the batteries are even more dangerous.





    b.  The solution inside the battery is electrolyte, which is a mixture of sulfuric acid and water. If any electrolyte should contact your eyes, skin or clothing, immediately flush the contaminated area with large amounts of cold water. In the case of eye or skin contact, see a doctor immediately.  Electrolyte is also very corrosive.  If it is spilled on any metal surface, immediately flush it away with water.





    c.  Before performing any type of battery maintenance, remove your dog tags and all jewelry such as rings, watches, necklaces, or bracelets. A direct short may result from jewelry arching to the batteries, which could cause severe injury to you and damage to the vehicle's electrical system.





    d.  Turn off all ignition and battery switches, radios, and any other electrical loads before working on batteries. On vehicles with radios or communication equipment, it is a good policy to unhook the main power source where it plugs into the equipment.





    e.  Always locate and remove the negative (ground) battery cable first when performing any battery maintenance.  Failure to do so may result in tools arching causing injury to you or damage to the equipment.





    f.  When removing batteries from a vehicle, always note the location  of the positive (+) and negative (-) battery post.  When replacing the batteries, they should be installed in the same position to avoid the danger of reconnecting the batteries wrong, thereby reversing the polarity. If you connect a battery in reverse polarity you will damage the electrical system and could cause the battery to blow up.





    g.  Always wear eye protection goggles or a face shield when you're working on batteries.  





2.  TOOLS AND MATERIALS ASSOCIATED WITH BATTERY MAINTENANCE    	





    a.  The first item is the Optical Battery/Antifreeze tester.  This tester is commonly referred to as the duo-check because it can be used for antifreeze and battery electrolyte tests.





        (1)  The plastic cover and measuring window must be clean and dry. Wipe both clean with a soft cloth.  Clean the eyepiece lens.  Use clean water, if needed, to clean dirty areas.  





        (2)  If the electrolyte level is low, do not add water before performing the test. You must test all the cells of the battery.





        (3)  Raise the plastic cover over the measuring window.  Using the dipstick, place a few drops of electrolyte on the exposed measuring window. Swing the plastic cover down until it rests against the measuring window.  





        (4)  Point the tester toward a bright light source. When you look through the eyepiece lens, you'll see a rectangle with two calibrated scales: read electrolyte specific gravity on the scale to the left and degree of antifreeze protection on the scale on the right. 





        (5)  The electrolyte level will divide the rectangle with an area of light and an area of shadow. Read the scale where they meet.





        (6)  A full charge is indicated by a specific gravity reading of 1.280. If the specific gravity is below 1.225, the battery is not fully charged and needs recharging. Replace the battery if you are in the field.





        (7)  Clean and dry all parts of the duo-check after each test.  Keep the plastic cover against the measuring window when testing. You could get a bad reading if your electrolyte sample begins to evaporate.





        (8)  If the line where the light and dark areas meet is not sharp or clear, the plastic cover and measuring window were not cleaned and dried enough. Wash, clean, and dry the tester, and take a new reading.  





    b.  Wrenches.  The 1/2 inch and 9/16 inch open and box end wrenches are used to loosen or tighten the battery clamp nuts and bolts and the battery hold down bolts.





    c.  The battery clamp puller is used to remove the clamp from the battery posts after the clamp bolts have been loosened.





    d.  The wire brush is used to clean rust and corrosion from the battery box, battery hold downs, and battery clamps.





    e. The battery clamp spreader is used to spread the clamps to make sure they fit on the battery posts.





    f.  The battery terminal cleaner is used to clean the battery posts and inside of the clamps.





    g.  A baking soda and water solution is used to clean all battery boxes and components.  It will neutralize the acid so make sure that it does not enter the battery through a loose or missing battery cap.





    h.  A light coat of lubricating oil is used as a preservative to prevent corrosion on battery clamps and posts.  Do not apply the grease until after the batteries have been reassembled, the engine has been started, and the charging system checked.





    i.  The tools that are not to be used for battery maintenance are the hammer, screwdriver, and pliers.  





3.  PERFORM M1123 BATTERY MAINTENANCE 	        


	


    a.  Servicing of the batteries on all tactical vehicles is the responsibility of organizational maintenance.  The weekly inspection is performed by you, the operator. You, the operator, may assist in the servicing of batteries when supervised by qualified personnel.  You are taught these procedures so you will be able to assist the maintenance personnel when servicing the battery system of your vehicle.





	b.  The batteries in the M1123 series vehicles are located under the right front passenger's seat.





		(1)  Remove the passenger seat by releasing two spring latches on the front of the seat.





		(2)  Looking in the battery box, you see two large 12 volt batteries. These two batteries are hooked together in the center by a short crossover cable.  This is called a series type hookup, giving us 24 volts. 





		(3)  The first thing we want to do is locate the main negative (-) battery cable. The negative (-) and positive (+) cables are identified in several ways:





			(a)  First, each cable has a caution tag, usually yellow with black lettering, which tells you what post that particular cable must be connected to such as; always connect this cable to the negative (-) battery post.





			(b)  The negative is always connected to the vehicle frame or ground. On the M1123, you see a rectangular block mounted on the inside of the battery compartment. This block is called the "shunt" and is the grounding block for the vehicle electrical system. The main negative cable is connected to the shunt.





			(c)  Also each battery is marked on top of the battery case next to each post with a negative (-) or positive (+) symbol.





			(d)  The positive cable also runs to the side of the battery compartment and is hooked to a stud with a red grommet.  This stud is called the "Power Stud" and supplies all of the electrical power to the vehicle.


			


			(e)  A decal or diagram data plate is located on the front corner of the battery compartment which helps you identify the cables and can be used as a guide when installing new batteries.





			(f)  Another way of identification is that the positive battery post is larger than the negative post and the clamps will only fit the right post. The clamps are also marked with a negative (-) or positive (+) symbol.





        (4)  We must locate and disconnect the main negative cable first, before any other work is performed on the batteries. This will stop any possibility of shorting the batteries, causing sparks and damage to the electrical system or injury to you.  





		(5)  All battery posts and clamps have a rubber cover installed to help keep the batteries from being accidentally shorted out. There are two types of battery terminal covers used on the M1123 series vehicles.





			(a)  The first type is simply a molded rubber flap that is installed on the post and covers the top of the battery terminal.





			(b)  The second and newest type of cover is a round rubber boot and top cover that completely encloses the battery terminal. This type is replacing the molded rubber flap type terminal cover.





	c.  Disassembling and removing the batteries is always performed in a certain sequence to protect the vehicle electrical system from damage and you from injury.  





		(1)  Using a 1/2 inch wrench, loosen the small nut on the split end of the negative cable clamp. On the M1123, it is the far left front clamp closest to you when you are standing next to the vehicle.





		(2)  There are two types of tools used to remove the battery clamps from the battery post. One type is the battery clamp puller.  For those of you who have not used a puller before, we do this by:





			(a)  Turning the screw handle all the way out or until the puller can be installed over the clamp,





			(b)  Center the puller over the clamp so the puller jaws are under the clamp and the screw is centered on the battery post,





			(c)  Turn the center wheel down to lock the puller jaws under the clamp,





			(d)  Turn the screw down until it contacts the center of the battery post and is not touching either side of the clamp.  Continue turning the screw until the clamp is separated from the battery post.





		(3)  The second clamp removal tool is similar to pliers with a flat bottom jaw which is cut out in the center and the top jaw is a curved stud. To use this tool:





			(a)  Open the jaws and slide the flat part of the tool under the battery clamp so the cutout goes around the battery post,





			(b)  Squeeze the handles together with the shaft of the top jaw centered on the battery post and remove the clamp.





		(4)  Move the negative clamp and cable up and out of the battery compartment and let it hang over the side away from the batteries.  





		(5)  Next, we will remove the short crossover cable that joins the two batteries together.





			(a)  Remove the negative cable clamp first.





			(b)  Remove the positive cable clamp.





			(c)  Lay the crossover cable and clamps in the front floorboard.





		(6)  Next, we remove the main positive cable clamp from the second battery and move it to the side and out of the way.





		(7)  The batteries are held in place in the battery compartment by the battery hold-down. This hold-down is removed by removing the four nuts, two on each end of the hold-down.  Being careful not to short out the batteries, remove the battery hold-down and lay it in the front floorboard.





		(8)  Next, remove the batteries using the handles on each side. The batteries are heavy; be careful not to strike the side of the battery case against the compartment or body of the vehicle. It could cause a crack or puncture in the battery case.  Set the batteries down in the exact position they were in the vehicle.





		(9)  Remove the four battery hold-down bolts by rotating them in such a way that the bottom hook end can be removed from the bottom and right side of the battery compartment.





		(10)  The last item that can be removed is the battery tray in the bottom of the compartment. It is not normally necessary to remove this tray unless there is severe corrosion or buildup of dirt and debris.  





Cleaning the Batteries and Parts.


  


Electrolyte and battery corrosion can cause injury to you. You must wear safety goggles or shields at all times. If for any reason electrolyte or battery corrosion contacts your eyes, skin, or clothing, immediately flush that area with large amounts of cold water. In the case of eye or skin contact, see a doctor immediately.





		(1)  Use the wire brush to clean the corrosion and rust from all metal parts of the battery cables, clamps, hold-down, and bolts.





		(2)  Wash all the metal parts in a solution of 1/2 pound of baking soda to each gallon of water. Rinse all parts with clean water and dry them or allow them to dry.





		(3)  Clean and wash the battery compartment and tray with the solution and rinse it with clean water.





		(4)  Paint the metal components where any bare metal is showing with an approved paint. Remember earlier in your training we discussed CARC paint. Check with your supervisor before painting any parts on any vehicle.





		(5)  Clean and inspect the cables and clamps.  Use the wire brush to clean off excessive corrosion. Use the terminal cleaning tool to clean inner surface of the clamps and posts, then wash them with the soda water solution.





		(6)  Any clamps that do not fit properly on the battery posts, or those that the two ends touched when the small nut was drawn up tight, must be replaced.





		(7)  Check the batteries for loose or burned posts and check for cracks in the battery case.  Make sure all the caps are tight.  Clean the battery with a wet cloth.  If the battery is very dirty, wash it with the baking soda-water solution. Clean the battery posts with the post-terminal cleaner.





		(8)  Check the condition of the battery with the duo-check tester.





			(a)  Remove the caps and check the electrolyte level.





			(b)  Do not add water before performing the test.





			(c)  Test each cell's specific gravity. It should read 1.280.  Notify your supervisor if your batteries do not check out.





			(d)  Add distilled water to any cells that are low. If distilled water is not available, drinking water may be used.





			(e)  Do not use ground water such as well water or alkaline water.  





	e.  Installing and Assembling Batteries.  After all the servicing is completed, we reinstall and assemble the batteries. If the battery tray was removed, bolt it back in place.





		(1)  Carefully lift and place the batteries into the compartment, making sure the negative and positive posts are in the right position. If you are not sure, check the data plate on the front of the battery compartment. The negative posts should be positioned so the front battery negative post is toward the front of the vehicle on the inside away from you. The rear battery is positioned with the negative post to the rear outside closest to you.





		(2)  Next, hook the hold-down bolts in the battery compartment. As you can see, the bolts are two different sizes. The two shortest bolts are inserted into two holes in the outside wall of the battery compartment and the two long bolts are hooked into slots in the opposite side away from you.





		(3)  Reinstall the battery hold-down while being careful not to short the battery posts. Install the nuts and tighten them evenly from each end a little at a time. Do not over-tighten the hold-down bolts. 





		(4)  If your vehicle is equipped with the new type terminal covers, they are already installed on the cables. If not, you must install a battery terminal cover (flap type on each battery post) prior to installing the cable clamps.





		(5)  Using the battery clamp spreaders, spread the positive clamp on the end of the positive cable that is connected to the power stud.  Remember this stud is on the left or inside of the compartment and is easily identified by a red grommet. The positive clamp is then placed on the front positive post. The clamp must be seated all the way down on the post. Never pound or strike the clamp in order to get it down on the post. Tighten the small clamp bolt, but do not over-tighten it.





        (6)  Install the crossover cable, by first placing a battery terminal cover on the two inside battery posts, then using the clamp spreaders, spread both clamps until they fit all the way down on their respective post. Tighten the battery clamps but do not over-tighten them.





		(7)  The last clamp and cable to be installed is the main negative cable and clamp. First, place a terminal cover on the post, then install the clamp and tighten it. Check each cable and clamp bolt to make sure they are tight.





		(8)  Before securing the battery compartment, we must start the vehicle engine and observe the alternator gage to make sure of the proper reading with the arrow in the green.





		(9)  If your batteries are protected by the old flap type terminal covers, apply a light coat of grease (GAA) to the clamps, post, and cable ends and wipe off all excess grease. This will help keep the connections from corroding.





		(10) If the batteries are equipped with the new boot type covers, fill the boot with lubricant and snap the covers into place.





		(11) Lock in the passenger seat and the vehicle will be ready to operate. 





4.  PERFORM M923 BATTERY MAINTENANCE                          





   The batteries in the M939 series vehicles are also located under the passenger seat.





	a.  To gain access to the battery compartment, we release two spring latches on the outside of the seat. The seat is raised to gain access to the batteries. A rod is attached to the bottom of the seat and is used to prop the seat up in the raised position. A diagram of the battery system is located under the seat also.  





	b.  There are four batteries connected in a series parallel to provide 24 volts for the electrical system. Four batteries are used to give ample cranking power for starting this vehicle's relatively large diesel engine. 





		(1)  One set of batteries in a series provides 24 volts but does not increase the amperage output of the batteries.





		(2)  Two sets of batteries in a series parallel still only provides 24 volts, but now the power of both sets of batteries is combined to double the amperage for starting this vehicle's much larger engine.





		(3)  You can see in this diagram, that by connecting the batteries with extra crossover cables from positive to positive and negative to negative, we have simply connected two sets of batteries to act as one and the end result is more amps.  





	c.  All four batteries are placed in the compartment in the same direction. When you are standing on the passenger side step, the negative posts are on your left and toward you, the positive posts are on your right and away from you.





	d.  Looking at the batteries, you see a large positive and negative cable, two small negative and one small positive wires going down between each set of batteries. 





		(1)  The large positive cable goes directly to the starter for starting the engine and powering the electrical system.





		(2)  The large negative cable goes directly to the vehicle frame to provide the ground for the electrical system.





		(3)  The two small negative wires are also direct grounds for components of the electrical system and must be connected in this way.





		(4)  The small positive wire provides power for the test receptacle.





	e.  On your left, you can see the main negative cable running to the clamp on the inside set of batteries, then the other connecting cable runs toward you to the negative battery post on the second set of batteries closest to you. Remember, we said you must always disconnect both negative cable clamps; one on each set of batteries.





	f.  I want you to also pay particular attention to how the cables are bolted one on each side of the cable clamp. This will help keep them from coming loose. When we have only one cable per clamp, such as in the case of the short crossover cables, the cable must be installed on the bolt head side of the clamp.





	g.  The negative and positive cables running out the near side of the compartment are connected to the NATO slave cable connector on the outside of the vehicle cab. The NATO slave connector is used with a cable to jump start a vehicle with dead or low batteries.





	h.  Next, we remove the two short crossover cables starting with the negative cable clamp first, then the positive cable clamp.





	i.  The last cable clamps to be removed are both of the main positive cable clamps.  





	j.  You would then continue the disassembly by removing the nuts and washers from five battery hold-down bolts on each set of batteries and remove the hold-down.





	k.  The batteries can now be removed. This is normally accomplished using two people. One person is on the passenger step and removes the batteries from the compartment. The battery is then handed down to the person on the ground.





	l.  The procedures for cleaning the batteries, components and testing are the same as those taught for the M1123.





	m.  Installation and reassembly is accomplished in the reverse sequence of disassembly. 





5.  PERFORM M809 SERIES BATTERY MAINTENANCE                    





	a.  Unlike the previous vehicles, the M809 series battery compartment is not located under the passenger's seat, but is mounted on the passenger's side step, under the cab.





	b.  To gain access to the batteries, we must first unlatch the cover latches on the right and left side of the upper running board step and remove the step. A diagram on the inside of the step shows the battery and cable connections.





	c.  Looking into the front of the two battery boxes, you will see a cable running from the left front positive battery clamp to the right front positive clamp. This cable is routed through a groove cut into the side of both battery boxes to keep the cable insulation from being cut and causing a short when the passenger step is in place. You must always lift this cable out of the groove before attempting to pull the battery boxes out to service the batteries.





	d.  First, we unhook four retainer safety pins and pull them out of the battery box handles.





	e.  Next, we rotate the handles out and pull up until they are clear of the locks at the bottom. After lifting the positive cable out of the groove, pull the battery boxes all the way out onto the step.  





	f.  The batteries are arranged in two sets. All the negative posts are on the left to the rear and all the positive posts are on the right front toward you when standing next to the vehicle.





	g.  To begin disassembly, you simply remove both negative cable clamps at the rear of both battery boxes.





	h.  Next, we remove the two short crossover cables. Notice there is an extra small wire cable running from the positive cable clamp on the left set of batteries. This small wire cable supplies the power for the cold weather starting system and must always be connected to this particular battery post.





	i.  If it becomes necessary to replace any cable clamps, you should take care to replace them one at a time and exactly as they were before removal from the battery to make all the clamps fit the batteries without having to reroute cables and to make sure all cables lay flat.





After removing the hold-downs and batteries, you would continue with the cleaning, inspection, and testing of the batteries and components.  





	k.  When reassembling the battery system, you reverse the procedures used for disassembling.
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